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GENERAL INFORMATION

1. DIMENSIONS

ODIFIEDY VEHICLE

M
ITEMS

Unit: mm

Top view

1910

Side view

1790
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4990(5070)

1570
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1. Headlamp 6. Stop/Tail lamp
2. Front fog lamp 7. Back-up lamp
3. Side repeater 8. License plate lamp
4. Tun signal lamp (front) 9. Turn signal lamp (rear)
5. Paosition lamp 10.Reflector
VEHICLE GENERAL Modification basis
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Unitmm

1275

ITEMSSEGENERAL
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5070 (with trailer hitch)
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ACTYVON

STPOITS

2) Vehicle Identification

- Engine number

The engine number is stamped on the cylinder
block behind the A/C compressor.

B i

- Chassis number

The chassis number is stamped on the frame
behind the front right tire.

- Chassis number

The chassis number is stamped on the frame
behind the front right tire.

VEHICLE GENERAL
ACTYON SPORTS 11 2012.01
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Affected VIN
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2. SPECIFICATION

1) Specifications in Unit

- ( ): Optional item
- Vehicle weight and gross vehicle weight may vary according to the options and vehicle

types.
Descriptions D20DTR G23D
Overall length (mm) 4,990 —
Overall width (mm) 1,910 —
Overall height (mm) 1,790 —
) ) AT 2WD: 2,640, 4WD: 2,740 -
Gross vehicle weight (kg)
M/T 2WD: 2,640, 4WD: 2,740 2WD: 2,600, 4WD: 2,700
AT 2WD: 1,895 (1,935) _
. . 4WD: 1,995 (2,035)
General Curb vehicle weight (kg)
/T 2WD: 1,873 (1,913) 2WD: 1,835 (1,898)
4WD: 1,982 (2,022) 4WD: 1,944 (1,984)
AT 370 (300: with trailer) -
Full load (kg) . . . .
M/T 383 (300: with trailer) 381 (300: with trailer)
Fuel Diesel Gasoline
Fuel tank capacity (£) 75 —
Min. turning radius (m) 5.95 —
Numbers of cylinders/Compression ratio 4/16.5:11 4/10.0:1
Total displacement (cc) 1,998 2,295
Camshaft arrangement DOHC —
Normal power 155 ps /3,400 ~ 4,000 rpm 150 ps /5,500 rpm
Max. power
Low power 141 ps /4,000 rpm -
Normal power 360 Nm/ 1,500 ~ 2,800 rpm 214 Nm /3,500 ~ 4,600 rpm
X Max. torque
Engine Low power 310 Nm/ 1,800 ~ 2,700 rpm -
Idle speed 750 £ 20 rpm 750 £ 50 rpm
Cooling system Water- cooled / forced circulation —
Coolant capacity (£) 8.5 10.5~11.0
Lubrication type Gear pump, forced circulation —
Max. oil capacity (£) (when shipping) 6.0 7.9
Turbocharger and cooling type Turbocharger, air-cooled -
Operating type Floor change type —
1st - 4.315
2nd - 2.475
3rd - 1.536
5-speed
4th - 1.000
5th - 0.807
Manual Reverse - 3.919
Transmission  Gear ratio 1st 4.489 -
2nd 2.337 -
3rd 1.350 -
6-speed 4th 1.000 -
5th 0.784 -
6th 0.679 =
Reverse 4.253 =

Modification basis

Application basis

Affected VIN
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Descriptions D20DTR G23D
Model Electronic, 6-speed —
Operating type Floor change type -
1st 3.536 =
. 2nd 2.143 -
Automatic 3rd 1.478 -
Transmission
Gear ratio 4th 1.156 -
5th 0.866
6th 0.677 -
Reverse 3.094 =
Model Part-time —
Type Planetary gear type —
Transfer Case .
. High (4H) 1.000: 1 —
Gear ratio
Low (4L) 2.483:1 —
Operating type Hydraulic type
Clutch (M/T) ORI YR e LB =
Disc type Dry single diaphragm type —
Type Rack and pinion —
P il ) Inner 37.59° —
ing Steering angle
Outer 33.48° —
Drive shaft type Ball joint type —
Front Axle . .
Axle housing type Build-up type —
Drive shaft type S.O“d EELE SRR Semi-floating type —
Rear Axle sion
Axle housing type Build-up type —
Master cylinder type Tandem type —
Booster type Vacuum assisted booster type —
Brake Front wheels Disc type —
Brake type
Rear wheels Drum & DISC —
Parking brake Cable type (internal expansion) —
Front suspension Wishbone + coil spring —
Suspension . i o
P R_ear suspen $O|Id axle suspen 5-link + coil spring -
sion sion
Air . .
Conditioner Refrigerant (capacity) R-134a (650 + 30g) —
Battery type / Capacity _
- (V-AH) MF /12 - 90 —
Electrical Starter capacity (V-kW) 12-22 1212
Alternator capacity (V-A) 12 -120 (140%) 12-115
Front 32 psi —
Tire Regular tire i 32psi
Rear (44 psi: when the vehicle is fully —
laden with luggage)
. Driver side 22 inch —
Wiper Blade . .
Passenger side 19inch —

VEHICLE GENERAL
ACTYON SPORTS 11 2012.01
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2) Recommended Fluids and Lubricants

Descriptions Capacity
D20DTR =6.00
Engine Oll
G23D =7.50
D20DTR = 8.5¢
Engine Coolant
G23D 10.5~11.0¢
Automatic Transmission Fluid 6 A/T =9.5¢
6-speed =221
Manual Transmission Fluid
5-speed =3.41
Transfer Case Fluid =1.41
=1.4¢
Front
=1.4¢
Axle QOil
2WD =2.00
Rear
4WD =2.00
Brake / Clutch Fluid As required
Power Steering Fluid =1.0¢
Tailgate Hinge Spring Oil As required
A\ WARNING

Specifications

Quality class: Ssangyong genuine engine oil
(Approved by MB Sheet 229.51)

Viscosity: MB sheet No. 224.1

Ssangyong genuine coolant
Anti-Freeze SYC-1025,
Anti-Freeze:Water = 50:50

ORGANIC ACID TYPE, COLOR:BLUE

Ssangyong genuine oil (FUCHS FES 209 ATF 3292)

Ssangyong genuine oil
(HD MTF 75W/85 (SHELL) or HK MTF 75W/85(SK))

Ssangyong genuine oil (ATF DEXRON II)
Ssangyong genuine oil (ATF DEXRON IIl)

Ssangyong genuine oil
(SAE 80W/90, API GL-5)

Ssangyong genuine oil
(SAE 80W/90, API GL-5)

Ssangyong genuine oil (DOT4)

Ssangyong genuine oil (ATF DEXRON Il or I11)
*TOTAL FLUIDE DA(Extreme cold condition only)

Heat fluorine resistance grease (PTFE Grease, refer to KS M 2130)

- Use only Ssangyong recommended fluids and lubricants.
- Do not mix any different types or brands of oils or fluids. This may cause damages.
- Keep the specified levels when adding or replacing the fluids.

Modification basis

Application basis

Affected VIN
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3) Scheduled Maintenance Services - Diesel Engine

* Use only approved Ssangyong genuine parts.

Maintenance service and record retention are the owner’s responsibility. You should retain evidence that
proper maintenance has been performed on your vehicle in accordance with the scheduled maintenance
service chart.

* EU Countries: Only countries that belong to EU. (It does not apply to all countries in EU.)

MAINTENANCE Kilometers (miles) or time in months, whichever comes first

INTERVAL | x1000 km 20 40 60 80 100 120 140 160
MAINTENANC x1000 miles | 12.5 25 375 50 62.5 75 87.5 100
ITEM Months 12 24 36 48 60 72 84 96

ENGINE CONTROL SYSTEM

Drive belt I | I I | I I |
* Engine oil & filter ** R R R R R R R R
(1)* (3)* (4) Shorten the service interval under severe conditions
Cool_ing system hose & con- | | | | | | | |
nections

Change every 200000 km or 5 years. And, inspect and replenish if
necessary.
| R | 1 | R ] 1 | R | 1 | R
Drain the water from fuel filter: whenever replacing the engine oil
Fuel line & connections I | I I | I I [
R R R R R R R R
Shorten the service interval under severe conditions

Engine coolant (3)* (4)

Fuel filter (1)*

Air cleaner (2)*

Chart Symbols:
I - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
*1 Check the engine oil level and leak every 3000 km (2000 miles) or before starting a long trip.
R- Replace or change.
(1)*If vehicle is operated under severe condition:
Shorten the service interval.
- Frequent stop-and-go traffic, extended idling, short driving distance below 6 km, driving distance
below 16 km when the outside temperature remains below freezing
- Driving in a hilly or mountainous terrain, sandy, or dusty area
- High load driving such as trailer towing
- Taxi, patrol service or delivery service (extended idling and excessive driving with low speed)
(2)* If vehicle is operated under severe condition, driving in dusty condition or sandy condition, pollutant
area or off-road driving, frequently inspect the air cleaner, if necessary, change the air cleaner.
(3)*More frequent maintenance is required if under dusty driving condition.
(4)*Refer to “Recommended fluids, coolant and lubricants”.

VEHICLE GENERAL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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* EU Countries: Only countries that belong to EU. (It does not apply to all countries in EU.)

MAINTENANCE Kilometers (miles) or time in months, whichever comes first
INTERVAL | x1000 km 20 40 60 80 100 120 140 160
MAINTENANC x1000 miles | 12.5 25 37.5 50 62.5 75 87.5 100
ITEM Months 12 24 36 48 60 72 84 96

CHASSIS AND BODY
Exhaust pipes & mountings | | I | I | | | I | I | |
Brake / Clutch fluid (3)* Change every 2 years (inspect frequently)

Parking brake / Brake pads | | | | | | | |
(Front & Rear) (4)*
Brak_e line & connections (in- | | | | | | | |
cluding booster)

Manual transmission oil (5)*
Clutch & brake pedal free play

I I
I I
R R
I I
I R

I [ I [ I [

Transfer case fluid (3)* I | I | I |
Axle oil Front I R I | I |

Rear I R R | I R
Automatic transmission fluid I | I I | I I |
(6)* Change every 60000 km under severe condition
Chassis & underbody bolts & ; ;

I

nuts tight / Secure (6)* Check frequently and adjust or replace if necessary
'Sl'lljrgcondltlon & inflation pres- Check frequently and adjust or replace if necessary
Wheel alignment (7)* Inspect when abnormal condition is noted

Steering wheel & linkage

Chart Symbols:
I - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R- Replace or change.
(3)*Refer to “Recommended fluids and lubricants”.
(4)*More frequent maintenance is required if the vehicle is operated under any of the following condi-
tions:
- In heavy city traffic where the outside temperature regularly reaches 32°C (90°F) or higher, or
- In hilly or moutainous terrain, or
- When doing frequent trailer towing, or
- Uses such as found in taxi, police or delivery service.
(5)*Inspect and replenish every 60000 km (or 3 years)
Normal driving condition: Fill for Life
(Severe driving condition: Change every 120000 km)
(6)*If vehicle is operated under severe condition: Shorten the service interval.
- Towing a trailer or off-road driving (Inspect the leak of fluid at any time, occasionlly)
- Taxi, patrol service or delivery service (extended idling and excessive driving with low speed)
- Frequent stop-and-go traffic, extended idling, short driving distance
- Driving in a hilly or mountainous terrain, sandy, or dusty area
- Driving frequently at high speed over 170 km/hour
- Driving frequently in area where heavy traffic under the ambient temperature above 32°C
(7)*If necessary, rotate and balance wheels.

Modification basis VEHICLE GENERAL

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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* EU Countries: Only countries that belong to EU. (It does not apply to all countries in EU.)

MAINTENANCE Kilometers (miles) or time in months, whichever comes first
INTERVAL | x1000 km 20 40 60 80 100 120 140 160
MAINTENANC x1000 miles | 12.5 25 37.5 50 62.5 75 87.5 100
ITEM Months 12 24 36 48 60 72 84 96

CHASSIS AND BODY

Power steering fluid & lines (3)* | I I | I I | I
Drive shaft boots (8)* | I I | I I [ I
Seat belts, buckles & anchors | I I | | | | I
Lubricate locks, hinges & bon-
net latch

Wheel bearing grease | I I | I I | I
Propeller shaft grease - Front / | | | | | | | |

Rear (9)*
R R R R R R R R
Shorten the service interval under severe conditions
Apply grease when you hear a noise from the tailgate.
Maintenance schedule: check the hinge spring at every 20,000 km or
1 year (under severe conditions: check the hinge spring and lubricant
frequently)

Check frequently and adjust or replace if necessary

Air conditioner filter (10)*

Tailgate hinge spring

Chart Symbols:
| - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R- Replace or change.
(3)*Refer to “Recommended fluids and lubricants”.
(8)* After completion of off-road operation, the drive shaft boots should be inspected.
(9)*Inspect propeller shaft grease every 5000 km or 3 months if the vehicle is mainly driven under
severe condition.
- In off-road or dusty road, or
- In heavy city traffic where the outside temperature regularly reaches 32°C (90°F) or higher, or
- In hilly or moutainous terrain.
(10)*Severe Conditions in Air Conditioner Filter
- Pollutant area or off-road driving, extended air conditioner or heater operation

VEHICLE GENERAL Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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4) Scheduled Maintenance Services (General) - Diesel Engine

* Use only approved Ssangyong genuine parts.

Maintenance service and record retention are the owner’s responsibility. You should retain evidence that
proper maintenance has been performed on your vehicle in accordance with the scheduled maintenance

service chart.

MAINTENANCE Kilometers (miles) or time in months, whichever comes first
INTERVAL | x1000 km 15 30 45 60 75 90 105 120
MAINTENANC x1000 miles 10 20 30 40 50 60 70 80
ITEM Months 12 24 36 48 60 72 84 96
ENGINE CONTROL SYSTEM
Drive belt I [ I I [ I I [

*Ep ing oil*& filter *1
(1) (3)" (4)

R R R R R R R R

Shorten the service interval under severe conditions

Cooling system hose & con-
nections

Engine coolant (3)* (4)

Change every 200000 km or 5 years. And, inspect and replenish if
necessary.

Fuel filter (1)*

L o ] R 0 ] 0 R T

Drain the water from fuel filter: whenever replacing the engine oil

Fuel line & connections

Air cleaner (2)*

R R R R R R R R
Clean every 7500 km, Shorten the service interval under severe
conditions

Chart Symbols:

I - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
*1 Check the engine oil level and leak every 3000 km (2000 miles) or before starting a long trip.

R- Replace or change.

(1)*If vehicle is operated under severe condition:

Shorten the service interval.

- Frequent stop-and-go traffic, extended idling, short driving distance below 6 km, driving distance
below 16 km when the outside temperature remains below freezing

- Driving in a hilly or mountainous terrain, sandy, or dusty area

- High load driving such as trailer towing

- Taxi, patrol service or delivery service (extended idling and excessive driving with low speed)
(2)* If vehicle is operated under severe condition, driving in dusty condition or sandy condition, pollutant

area or off-road driving, frequently inspect the air cleaner, if necessary, change the air cleaner.
(3)*More frequent maintenance is required if under dusty driving condition.
(4)*Refer to “Recommended fluids, coolant and lubricants”.

Modification basis

Application basis
Affected VIN
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MAINTENANCE Kilometers (miles) or time in months, whichever comes first
INTERVAL | x1000 km 15 30 45 60 75 90 105 120
MAINTENANC x1000 miles 10 20 30 40 50 60 70 80
ITEM Months 12 24 36 48 60 72 84 96

CHASSIS AND BODY
Exhaust pipes & mountings | | I | I | | | I | I | |
Brake / Clutch fluid (3)* Change every 2 years (inspect frequently)
Parking brake / Brake pads | | | | | | | |
(Front & Rear) (4)*
Brake line & connections | | | | | | | |
(including booster)
Manual transmission oil (5)*
Clutch & brake pedal free play I | I
Transfer case fluid (3)* I | I
I | I
I I

|
| |
| |
R R

Axle oil Front

Rear R R | R R
Automatic transmission fluid Inspect every 30000 km or 12 month (But change every 60000 km under
(6)* severe condition)
Chassis & underbody bolts & . .
nuts tight / Secure (6)° Check frequently and adjust or replace if necessary
'Sl'lljr:eecondltlon & inflation pres- Check frequently and adjust or replace if necessary
Wheel alignment (7)* Inspect when abnormal condition is noted

Steering wheel & linkage

Chart Symbols:
I - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R- Replace or change.
(3)*Refer to “Recommended fluids and lubricants”.
(4)*More frequent maintenance is required if the vehicle is operated under any of the following condi-
tions:
- In heavy city traffic where the outside temperature regularly reaches 32°C (90°F) or higher, or
- In hilly or moutainous terrain, or
- When doing frequent trailer towing, or
- Uses such as found in taxi, police or delivery service.
(5)*Inspect and replenish every 60000 km (or 3 years)
Normal driving condition: Fill for Life
(Severe driving condition: Change every 120000 km)
(6)*If vehicle is operated under severe condition: Shorten the service interval.
- Towing a trailer or off-road driving (Inspect the leak of fluid at any time, occasionlly)
- Taxi, patrol service or delivery service (extended idling and excessive driving with low speed)
- Frequent stop-and-go traffic, extended idling, short driving distance
- Driving in a hilly or mountainous terrain, sandy, or dusty area
- Driving frequently at high speed over 170 km/hour
- Driving frequently in area where heavy traffic under the ambient temperature above 32°C
(7)*If necessary, rotate and balance wheels.

VEHICLE GENERAL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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VEHICLE
GENERAL

Air conditioner filter (10)*

MAINTENANCE Kilometers (miles) or time in months, whichever comes first
INTERVAL | x1000 km 15 30 45 60 75 90 105 120
MAINTENANC x1000 miles 10 20 30 40 50 60 70 80
ITEM Months 12 24 36 48 60 72 84 96
CHASSIS AND BODY
Power steering fluid & lines
. | I I | I I | I
3)
Drive shaft boots (8)* [ I I [ I I [ I
Seat belts, buckles & anchors | I I | I I [ I
Lubricate locks, hinges & bon- Check frequently and adjust or replace if necessary
net latch
Wheel bearing grease | I I | I I | I
Propeller shaft grease - Front / | | | | | | | |
Rear (9)*
R R R R R R R R

Shorten the service interval under severe conditions

Tailgate hinge spring

Maintenance schedule: check the hinge spring at every 20,000 km or

(under severe conditions: check the hinge spring and lubricant fre-

Apply grease when you hear a noise from the tailgate.

1 year

quently)

Chart Symbols:

| - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.

R- Replace or change.

(3)*Refer to “Recommended fluids and lubricants”.
(8)* After completion of off-road operation, the drive shaft boots should be inspected.
(9)*Inspect propeller shaft grease every 5000 km or 3 months if the vehicle is mainly driven under

severe condition.

- In off-road or dusty road, or

- In heavy city traffic where the outside temperature regularly reaches 32°C (90°F) or higher, or

- In hilly or moutainous terrain.
(10)*Severe Conditions in Air Conditioner Filter

- Pollutant area or off-road driving, extended air conditioner or heater operation

Modification basis

Application basis
Affected VIN

VEHICLE GENERAL
ACTYON SPORTS 11 2012.01



01-16

5) Scheduled Maintenance Services - Gasoline Engine

* Use only approved Ssangyong genuine parts.

Maintenance service and record retention are the owner’s responsibility. You should retain evidence that
proper maintenance has been performed on your vehicle in accordance with the scheduled maintenance
service chart.

* EU Countries: Only countries that belong to EU. (It does not apply to all countries in EU.)

MAINTENANCE Kilometers (miles) or time in months, whichever comes first

INTERVAL | x1000 km 15 30 45 60 75 90 105 120
MAINTENANGC x1000 miles 10 20 30 40 50 60 70 80
ITEM Months 12 24 36 48 60 72 84 96

ENGINE CONTROL SYSTEM

Drive belt I | I I | I I |
Engine oil & engine oil filter (1)* -
(3)" (Initial change: 10,000 km) | R~ R R R R R R R
Cooling system hose & con- | | | | | | | |
nections

Change every 200,000 km or 5 years. And, inspect replenish if nec-
essary.
Replace every 100,000 km (if using poor quality of fuel, replace
every 30,000 km)
I I |

Engine coolant (3)*

Fuel filter (2)*

Fuel line & connections I | I
Air cleaner (2)* I | R | I
Ignition timing I | I I | I
Spark plugs (G23D) - R - R - R -
Charcoal canister & vapor lines - - I - - I

|
I R

|

R

Chart Symbols:
I - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R- Replace or change.
**- In order to secure engine long life and effective break-in, first oil (factory filled) would be recommend-
ed to drain with in 10,000 km.
(1)*If vehicle is operated under severe condition:
Shorten the service interval.
- Frequent stop-and-go traffic, extended idling, short driving distance below 6 km, driving distance
below 16 km when the outside temperature remains below freezing
- Driving in a hilly or mountainous terrain, sandy, or dusty area
- High load driving such as trailer towing
- Taxi, patrol service or delivery service (extended idling and excessive driving with low speed)
(2)*If vehicle is operated under severe condition, pollutant area or off-road driving, driving in dusty con-
dition or sandy condition, frequently inspect the air cleaner, if necessary, change the air cleaner.
(3)*Refer to “Recommended fluids and lubricants”.

VEHICLE GENERAL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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* EU Countries: Only countries that belong to EU. (It does not apply to all countries in EU.)

MAINTENANCE Kilometers (miles) or time in months, whichever comes first
INTERVAL | x1000 km 15 30 45 60 75 90 105 120
MAINTENANC x1000 miles 10 20 30 40 50 60 70 80
ITEM Months 12 24 36 48 60 72 84 96

CHASSIS AND BODY
Exhaust pipes & mountings | | I | I | | | I | I | |
Brake / Clutch fluid (3)* Change every: 2 years (inspect frequently)

Parking brake / Brake pads
(Front & Rear) (4)*

Brake line & connections
(including booster)

Periodic check: every 15,000 km, adjust or replace as necessary.

Inspect every 15,000 km or 1 years, adjust or replace if necessary

Manual transmission oil (5)* I [ I R [ I I R
Clutch & brake pedal free play I | I I | | | |
Front & Rear differen- | Front I R I R | R I R
tial fluid (3)* Rear I R I R [ R I R

Inspect every 15,000 km, change every 60,000 km

Transfer case fluid (3) (Frequent check of oil leak)

Chart Symbols:
I - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R- Replace or change.
(3)*Refer to “Recommended fluids and lubricants”.
(4)*More frequent maintenance is required if the vehicle is operated under any of the following condi-
tions:
- In heavy city traffic where the outside temperature regularly reaches 32°C (90°F) or higher, or
- In hilly or moutainous terrain, or
- When doing frequent trailer towing, or
- Uses such as found in taxi, police or delivery service.
(5)*Inspect manual transmission fluid every 15,000 km (Inspect the leak of fluid at any
time,occasionally), then change every 60,000 km

Modification basis VEHICLE GENERAL

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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* EU Countries: Only countries that belong to EU. (It does not apply to all countries in EU.)

MAINTENANCE Kilometers (miles) or time in months, whichever comes first
INTERVAL | x1000 km 15 30 45 60 75 90 105 120
MAINTENANC x1000 miles 10 20 30 40 50 60 70 80
ITEM Months 12 24 36 48 60 72 84 96

CHASSIS AND BODY
Chassis & underbody bolts &
nuts tight / Secure (6)*

Tire condition & inflation pres-
sure

Wheel alignment (7)* Inspect when abnormal condition is noted
Steering wheel & linkage I | I I
Power steering fluid & lines (3)*
Drive shaft boots

Seat belts, buckles & anchors
Lubricate locks, hinges & bon-

Check frequntly and adjust or replace if necessary

Check frequntly and adjust or replace if necessary

Check frequntly and adjust or replace if necessary

net latch

Wheel bearing grease | I I | I | | I
Propeller shaft EU | I I | I | | |
grease - Front/

Rear (8)* General Inspect every 10,000 km

Change every 10,000 km
(The service interval should be shortened under severe conditions)

Apply grease when you hear a noise from the tailgate.
Maintenance schedule: check the hinge spring at every 20,000 km or
1 year (under severe conditions: check the hinge spring and lubricant

frequently)

Air conditioner filter

Tailgate hinge spring

Chart Symbols:
I - Inspect these items and their related parts. If necessary, correct, clean, replenish, adjust or replace.
R- Replace or change.
(3)*Refer to “Recommended fluids and lubricants”.
(6)*After completion of off-road operation, the underbody of the vehicle should be throughly inspect-
ed. Examine threaded fasteners for looseness.
(7)*If necessary, rotate and balance wheels.
(8)*Inspect propeller shaft grease every 5,000 km or 3 months if the vehicle is mainly driven under
severe condition.
- In off-road or dusty road, or
- In heavy city traffic where the outside temperature regularly reaches 32°C (90°F) or higher, or
- In hilly or moutainous terrain.

Severe Conditions in Air Conditioner Filter
- Pollutant area or off-road driving, extended air conditioner or heater operation

VEHICLE GENERAL Modification basis

ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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1. EXTERIOR

Front view

Rear view

Old

Old

Reflector

New | Emblem | Tailgate
.‘ garnish

Tailgate

8310-01 Headlamp 8310-10

Fog lamp 6410-02 | Hinge (with

m Position/Turn
signal lamp =L

R 1.9

- -

High/Low beam

spring)

7950-08 Emblem

l Position lamp | Old
Tumn signal [ o
lamp e =

v | - . New

Yy

High/Low beam
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Side view

Old

New

Sun roof (sun shade
panel: roller type)

Front
fender

7820-22

Washer nozzle

8910-26 Micro pole antenna

Old

8320-01

Rear combination lamp

Turn signal
lamp

o Q wwar | New /B>
Stop/Tail 1 > Stop/Tail f Q
lamp ,—~' %

Back-up lamp

lamp

=

Turn signal

lamp Back-up lamp

New

Modification basis

Application basis

Affected VIN
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2. INTERIOR
2330-01 Intercooler 2130-07 Coolant reservoir
Old

Changed the bracket and core size

8410-02 Fuse box in engine

Changed the appearance and capacity
(2.8L)

compartment

Old

3030-01

Clutch pedal 7410-12 Seat logo

Old

Interlock
switch

Changed the layout of relays Add clutch ECU switch

MODIFIED ITEMS
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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VEHICLE

372202 Gear selector lever (A/T)

ITEMS JGENERAE

MODIFIED

7610-01 Instrument panel

Old 371001 Gear shift lever (MIT)

New

Modification basis MODIFIED ITEMS

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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ACTYVON

STPOITS

3. MAJOR CHANGES IN ENGINE (RH)

1719-29 Intake duct and bracket

1225-01

Cylinder head cover & PCV valve

T-MAP sensor

T-MAP sensor

New

L] .-]r=-u.'. - i

Changed intake duct, air intake direction,
location of T-MAP sensor

Changed the location of blow-by hose and
PCV valve

1719-40 Intake manifold

Old

New

D20DTF (Korando C)

T-MAP sensor installing hole (1), intake duct
mounting flange (2), intake duct mounting
boss (3)

1533-30 Qil level sensor & oil pressure
switch
ol New
W N

Oil level sensor

Qil pressure switch

1533-31

Changed the location

MODIFIED ITEMS
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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1543-01 Steering pump assembly 1719-09 Acoustic cover (LESE
old old New =

Introduced reservoir integrated tpe steering
pump

Changed the design

D20DTR (Actyon Sports)

1520-21

Coolant outlet port

Old

Coolant temperature sensor hole

v

New

Coolant temperature sensor hole

Changed the location of coolant
temperature sensor and deleted the
coolant outlet port from turbocharger

1793-23 EGR cooler & coolant outlet
hose

ol New EGR cooler

outlet

EGR cooler outlet Coolant outlet pipe

1533-30

Coolant outlet pipe

Old

New

Modification basis

Application basis
Affected VIN

MODIFIED ITEMS
ACTYON SPORTS 11 2012.01



02-8 S
4. MAJOR CHANGES IN ENGINE (LH)
1729-01 Exhaust manifold 1914-01 Turbocharger
od New od New
ol o 0O
Exhaust gas
temperature

Changed the location of mounting flange and
exhaust gas temperature sensor mounting hole

Changed the cooling type (water cooling — air

cooling)

1127-01

Cylinder block

Old

New

Pipe screw

Plug screw

D20DTF (Korando C)

S LEs

-

=iq

1533-48

Ladder frame

1533-08

Old

New

Ladder frame

Old

Deleted MBU, introduced ladder frame

MODIFIED ITEMS
ACTYON SPORTS 11 2012.01
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1336-01 Timing gear case cover 1115-02 Engine mounting bracket

Old New Old New

Added the belt tension mounting boss

1130-01 Crankshaft assembly

D20DTR (Actyon Sports)

- Reduced weight
- Deleted ring gear

1130-13 Dual mass flywheel 1130-18 Drive plate assembly (A/T)

Oold New Old New

without center with center bearing
bearing _
Changed the location of torque converter
Deleted centering sleeve mounting hole
Modification basis MODIFIED ITEMS

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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ACTYON
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5. MAJOR CHANGES IN CHASSIS

4420-01

Stabilizer bar

Old

New

Dual peak bush

Introduced dual peak bush

4892-01 ABS/ESP module

4411-01

Shock absorber spring

Introduced ESP system

Old

New

Spring height and rate changed
Height: 345.7 (4WD), 341.7 (2WD)

MODIFIED ITEMS
ACTYON SPORTS 11 2012.01
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Application basis
Affected VIN
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3680-01 Automatic transmission
od | New

SN
V'S

Changed the torque conver & torque converter housing due to new engine

U »

2411-01

DOC

Introduced DOC to meet EURO Il or

EURO IV regulation.

2412-02

CDPF

Ll —. Introduced CDPF to meet EURO-5
regulation
3160-01 Manual transmission
Old New

Added 5 and 6-speed transmission

Modification basis

Application basis
Affected VIN
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ENGINE GENERAL
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2. MAJOR COMPONENTS

» Front view

Vacuum pump

Qil filter assembly

Camshatt position sensor

Power steering pump pulley

Water pump pulley

Alternator pulley

Idler pulley No. 2

% AJC compressor pulley

>

Auto tensioner

Idler pulley No. 1

Isolation damper

Oil pressure switch

» Rear view

E-EGR valve

Fuel temperature sensor

Fuel HP pump assembly

Coolant temperature sensor

Crankshatft position sensor

IMV valve

ENGINE GENERAL Modification basis

ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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FUEL ENGINE'N ENGINE
SYSIENM BASSENBERGENERAL

» Right view
Front exhaust gas
temperature sensor
Oil dipstick tube & s
gauge assembly ("l'—,j
7
E-VGT actuator e
E-VGT turbocharger 5%
Coolant screw plug
14
-]
QOil drain plug '—%
S
4
o
]
|
=
o
S
Z
C}
» Left view %O
O
E 1
oF
Thermostat assembly S

Variable swirl valve assembly

E-EGR valve

E-EGR solenoid valve

Qil cooler assembly

EGR cooler

Electronic throttle body

ENGINE CDPF E-EGR B CRUISE @ STARTIN
CONTROJ SYSTEM g SYSTEM § CONTRO (€
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3. ENGINE COMPARTMENT LAYOUT

Brake fluid reservoir

) :"'1.!.! e " "
Air cleaner  pe Engine oil Power steering fluid gl Washer fluid
| dipstick gauge reservoir | reservoir cap

A\ cAuTION

- Do not work on the engine compartment while the engine, radiator, exhaust manifold, muffler
or catalytic converter is hot. Always turn the engine off and allow it to cool before starting the
maintenance.

- Regularly check the engine oil level and add Ssangyong genuine engine ail if necessary.

- Clean the dipstick with clean cloth so that any foreign materials cannot get into the engine.

A\ WARNING

Operating vehicle with insuffi cient amount of oil can damage the engine. Make sure the
engine oil level is correct and add oil if necessary.

ENGINE GENERAL Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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1) Service Interval

Description

Daily
inspection

Weekly

. ) Service interval
inspection

Engine oil &
oil filter

Inspection

- EU Change every 20,000 km or 12 months
(The service interval should be

shortened under severe conditions)

General | Change every 15,000 km or 12 months
(The service interval should be

shortened under severe conditions)

Coolant

Inspection

- Change every 200,000 km or 5 years

Air cleaner
element

Inspection | Diesel EU Change every 20,000 km
(The service interval should
be shortened under severe

conditions)

General | Clean every 7,500 km,
change every 15,000 km
(The service interval should
be shortened under severe

conditions)

Gasoline | Clean every 15,000 km, replace every
60,000 km (The service interval should

be shortened under severe conditions)

Fuel filter

Change every 40,000 km (Draining
water from fuel filter: whenever
replacing the engine oil)

General | Change every 45,000 km (Draining

water from fuel filter: whenever

replacing the engine oil)

2) Specification and Capacity

Engine oil | Specification | Quality class: Ssangyong genuine engine oil (Total Quartz INEO
ECS 5W 30, SK ZIC SY 5W 30) or oil Approved by MB Sheet 229.51
Capacity approx. 6.0 litter
Engine Specification | Ssangyong genuine coolant Anti-Freeze SYC-1025
coolant Capacity approx. 8.5 litter

Severe condition

- Frequent stop-and-go traffic, extended idling, short driving distance below 6 km, driving distance
below 16 km when the outside temperature remains below freezing

- Driving in a hilly or mountainous terrain, sandy, or dusty area

- High load driving such as trailer towing

- Taxi, patrol service or delivery service (extended idling and excessive driving with low speed)

Modification basis

Application basis

Affected VIN

ENGINE GENERAL
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4. CAUTION WHEN SERVICING THE ENGINE

1) Cleaness

Engine has a lot of precisely machined (grinding, polishing, lapping) surfaces. Thus, there should
be great cautions for cleaness when servicing the engine components. Apply the engine oil on the
sliding surfaces when assemblying the components. Every component should be disassembled
and reassembled in accordance with the correct sequences. Before servicing the engine, the
negative cable should be diconnected from the battery. Otherwise, some electric or electronic
components could be damaged.

2) Servicing

A\ CAUTION

- Before service work, be sure to disconnect battery negative (-) terminal to prevent damages
by bad wire and short.

- To prevent the foreign material from getting into engine cylinder, cover the inlet of air cleaner
if the air cleaner has been removed

(1) Lifting up the vehicle

- Always keep the safety precautions.

- To prevent the vehicle from rolling down, put the chocks under the tires (when using a 4-post
lift).

- Make sure to support the correct lifting points (when using a 2-post lift)

(2) Exhaust system

- Wear the safety glove when removing the exhaust pipe.
- Make sure that the exhaust pipe is cooled before removing it.

ENGINE GENERAL Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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(3) Cautions before service

Scalding hot coolant and steam could be blown out under pressure, which could cause serious
injury. Never remove the coolant reservoir cap when the engine and radiator are hot.

(4) Lubrication system

FUEL ENGINE'E ENGINE
SYSIENM BASSENBERGENERAL

- Prolonged exposure to the engine oil make cause a skin cancer or an irritation.

- Used engine cotains the hazardous material that may cause the skin cancer. Do not allow the
used engine to make contact with your skin.

- Make sure to wear the protection gloves and goggle when handling the engine ail. If contact
happens, rinse affected areas immediately with plenty of water. Do not wash it with gasoline or
solvent. If irritation persists, consult a doctor.

Improperly disposed engine oil can pollute the environment. Dispose used engine oil in
accordance with local environmental regulations.

INTAKE

=
o
2
N

(5) Tightening the fastener

- Clean the mating surfaces before tightening.
- Place the marks with paint to tighten by angle if the angle wrench is not available.

3) Fuel and Oil System

- Ifwork on the fluid system such as fuel and oil, working area should be well ventilated and
smoking should be prohibited.

- Gasket or seal on the fuel/lubrication system should be replaced with new ones and bolts and
nuts should be tightened as specified.

CHARGINE COOLINGLUBRICATHE TURBOC i ENGINE
(€ SYSTEM ION HARGER gEXHAUST]

PRE-

CRUISE § STARTIN @ D20DTR

YSTEM § CONTRO

ENGINE CDPF E-EGR
CONTRO SYSTEM g S
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5. STANDARD BOLTS SPECIFICATIONS

Tightening torque(kgf.cm)
Bolt Pitch Standard Limit
4T 7T oT 4T 7T oT
M3 0.5 5 9 13 7 12 17
M4 0.7 12 20 30 16 27 40
M5 0.8 24 40 57 32 53 77
M6 1.0 41 68 99 55 91 130
M8 1.25 88 160 230 130 210 310
M10 1.25 190 330 470 260 430 620
1.5 190 310 450 250 420 600
M12 1.25 350 580 840 460 770 1,100
1.75 330 550 790 440 730 1,000
M14 1.5 550 910 1,300 730 1,200 1,900
M16 1.5 830 1,100 2,000 1,100 1,900 2,700
M18 1.5 1,200 2,000 2,900 1,600 2,700 3,800
M20 1.5 1,700 2,800 4,000 2,200 3,700 5,300
M22 1.5 2,300 3,800 5,400 3,000 5,000 7,200
M24 1.5 2,900 4,900 7,000 3,900 6,500 9,400
2.0 2,800 4,700 6,800 3,800 6,300 9,100

1) Metric bolt strength is embossed on the head of each bolt. The strength of bolt can be

classified as 4T, 7T, 8.8T, 10.9T, 11T and 12.9T in general.

2) Observe standard tightening torque during bolt tightening works and can adjust torque to be

proper within 15 % if necessary. Try not to over max. allowable tightening torque if not required

to do so.
3) Determine extra proper tightening torque if tightens with washer or packing.

4) If tightens bolts on the below materials, be sure to determine the proper torque.

- Aluminum alloy: Tighten to 80 % of above torque table.
- Plastics: Tighten to 20 % of above torque table.

ENGINE GENERAL Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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6. CODING AND INITIALIZATION
1) Engine Variant Coding

Unit Selection Description Remarks
PTC auxilary heater NO For PTC auxilary heater -
YES ?3;2.?“ vehicle, select YES
Glow plug Relay (K-ine) Select "AQGS". -
AQGS (CAN) AQGS (CAN)
Transmission 6-speed M/T "DSI 6 AT" is selected Select
5-speed AT (DC 5 AT) automatically. -
6-speed A/T (DSI 6 AT) Select
Pressure sensor for NO Select the appropriate -
AJC refrigerant Type system. Pressure
sensor for AIC
refrigerant
Immobilizer NO Select "YES" if the vehicle -
YES has immobilizer. YES
Vehicle speed input CAN Select "CAN" if the vehicle CAN
type WIRE has ABS or ESP -
Fan 2 relays Select "PWM". -
PWM fan PWM fan
Auto cruise NO Select "YES" if the vehicle -
VES has cruise contro. VES
G-sensor NO 2WD ABS & Non-ABS: NO Select
YES AWD ABS & ESP: YES Select

Modification basis

Application basis

Affected VIN
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SPECIAL SERVICE TOOLS

1. SPECIAL SERVICE TOOLS

Name & Part number

Tool

Part number: T99410010A
Name: Belt tension adjuster

Use to release tension
without removing belt when
replacing pulley or pump.

How to use (on vehicle)

Part number: T9941 0010A
Name: Flywheel fixing device

Use to fix flywheel or drive
shaft to prevent engine from
rotating when removing
crankshatft pulley

ENGINE GENERAL
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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Name & Part number

Tool

How to use

Part number: Y9922 018
Name: Remover

Use to remove the valve
stem seal.

Part number: Y9922 008
Name: Installer

Use to install the valve stem
seal.

Part number: Y9922 082B,
W9911 0230A, Y9922 018
Name: Valve spring
complete

Use: Used to compress the
valve spring.

Y9922 082B

W99110230A

Modification basis

Application basis

Affected VIN
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Name & Part number

Tool

How to use

Part number: Y9922 012
Name: Dial gauge

Use: Used to measure the
protrusion of piston.

Part number: Y9922 0172B
Name: Piston install guide

Use: Used to slide the piston
into cylinder.

Part number: W9911 0120A
Name: Inserting guide

Use: Used to install the rear
crankshaft oil seal.

Part number: T9918 0010A
Name: Injector remover

(Euro-V)

ENGINE GENERAL
ACTYON SPORTS 11 2012.01
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Application basis
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» Components

No Part name Amount Tool
1 Injector remover set 1
2 Main bar 1
3 Cross bar 2
4 Main bolt holder 1
5 Ball bearing 1
6 Main nut - A 1
7 Main bolt - A 1

Modification basis

Application basis

Affected VIN
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No Part name Amount Tool
8 Injector holder - A 1
9 Injector - B 1
10 Injector holder cover 1
11 Bar holder assembly 2
12 Support mounting bolt 4
13 Main support 4 W W ﬁ W

ENGINE GENERAL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2. NORMAL EQUIPMENTS

Name & Part number

How to use

Name: Engine stand (1 tone
or more)

Use to fix the removed engine
or engine with transmission.

Name: Engine crane (1 tone
or more)

Use to move the engine
module (including
transmission) to working
space or engine stand.

Name: Oil pan gasket
remover

Use to separate oil pan and
minimize damage when
removing oil pan.

Name: Torque angle gauge

Use to angle-tighten correctly
after torque-tightening

Modification basis

Application basis

Affected VIN
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Name & Part number

Tool

How to use

Name: High pressure pump
gear & nut remover

Use to remove & install the

high pressure pump sprocket.

Name: Adapter & gauge

Use to measure the
compression pressure by
inserting it into glow plug
hole.

ENGINE GENERAL
ACTYON SPORTS 11 2012.01
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D20DTR ENGINE ASSEMBLY

GENERAL INFORMATION

1. SPECIFICATION

position sensor

sensor and sprocket

Unit Description Specification Remark

Cylinder head Height 142.9t0 143.1 mm -
Flatness below 0.1 mm -

Valve protrusion Intake valve 0.1t0 0.7 mm -

Exhaust valve 0.1t0 0.7 mm -

Flatness on manifold Intake manifold 0.08 mm -

side Exhaust manifold 0.08 mm -

Connecting rod End play 0.5t01.5mm -
Camshaft Axial end play Intake 0.1t0 0.35 mm -
Exhaust 0.1t00.35mm -

Camshaft Distance between Camshaft position 0.20to 1.80 mm -

Valve Clearance between Intake Approx. 0.7 mm -
valve and piston Exhaust Approx. 0.8 mm -

Valve recess Intake 0.1t0 0.7 mm -

Exhaust -

Cylinder block Piston protrusion 0.541 to 0.649 mm -
Piston ring TOP ring end gap 0.20t0 0.35 mm -
2nd ring end gap 0.35t0 0.50 mm -

3rd ring end gap 0.2t00.40 mm -

Offset 0.3mm -

Head gasket Piston protrusion 0.475~0.540 1.2t -
0.541 to 0.649 1.3t -

0.650 to 0.745 1.4t -

Modification basis

Application basis

Affected VIN
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2. TIGHTENING TORQUE
Component Size Qfa‘;':ity Specigjri )torque (I'oIt?ajToar;kue)
Main bearing cap M12x82 10 b5+5Nm, Not re-usable
180°
Connecting rod cap M9 x 52 8 40£5Nm, 50 to 80 Nm
90°+10°
Rear cover M6 %20 6 10 £ 1 Nm -
Oil pump M8x3550C 3 25+ 2.5Nm -
Flywheel M10x22 8 45 £ 5 Nm, 60 to 100 Nm
90"+10°
Crankshaft center bolt M20 %85 1 200 £ 20 Nm, 660 to 720 Nm
180°+20° Not re-usable
Oil pan M6x20 18 10 £ 1 Nm -
M6x 35 2 10 £ 1 Nm -
M6x85 2 10 £ 1 Nm -
M6x120 2 10 £ 1 Nm -
M8x 40 2 25 £ 2.5Nm -
HP pump main nut M14x1.5-8-1 1 65 £ 5 Nm -
HP pump bolt M8x 55 3 25+ 2.5Nm -
Cylinder head M13x150 12 85NmM -
270°+£10°
Camshaft cap M6x30 16 10 £ 1 Nm -
M8x60 4 25+ 2.5Nm -
Exhaust stud bolt 10 15+1.5Nm -
Exhaust sprocket bolt M11x40 1 30 £ 3 Nm -
Chain tensioner screw M38x1.5 1 25+2.5Nm -
bolt
Coolant temperature 1 20£2.0Nm -
sensor
Auto tensioner M8x30(LOW) 1 25+2.5Nm -
M10x75(Upper) 1 55+5.5Nm -
Coolant pump M6 x50 1 10£1.0Nm -

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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Affected VIN
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compenent Size Ql?a(;l:ity Specim)torque (T o?ael To?:qkue)
Hot water inlet pipe M6x16 2 10£1Nm -
Alternator M10x90 1 25+2.5Nm -
M10x116 1 46+4.6Nm -
AJC bracket M8x25 4 7.8~11.8Nm -
AJC sub bracket M6 %25 4 10+£1Nm -
Intake manifold M8x% 35 2 25+2.5Nm -
M8x110 6 25+2.5Nm -
Oil filter module M8x40 6 25+2.5Nm -
M8x20 1 25+2.5Nm -
M8x 140 2 25+2.5Nm -
Knock sensor M8x28 2 20+5Nm -
Cam position sensor M8x 14 1 10~14Nm -
Booster pressure M6x20 2 10£1Nm -
sensor
Exhaust manifold M8 10 40+4Nm -
Turbocharger M8 3 25+£2.5Nm -
Support bolt 1 25+2.5Nm -
Support nut M8 1 25+£2.5Nm -
T/C oil supply pipe M6(block side) 1 10£1.0Nm -
M6(turbo side) 1 17£2.0Nm -
T/C il return pipe M6 x 16(turbo side) 2 10£1Nm -
M6x 16(block side) 2 10+£1Nm -
EGR valve M8x22 2 25+2.5Nm -
EGR pipe bolt M8x16 2 25+£2.5Nm -
(Intake side)
EGR pipe bolt M8x 16 2 25+2.5Nm -
(EGR cooler side)
EGR combination bolt M6x 16 4 10£1Nm -
M8x 16 16 25+2.5Nm -
Idle pulley/Tensioner 1 4514 5Nm -
pulley

Modification basis

Application basis

Affected VIN
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Glow plug M5 4 20£2Nm -

Vacuum pump M8x%25 3 10+£1Nm -

Timing gear case cover M12x55 3 85+8.5Nm -

M6Ex25 7 10£1Nm -

M6x 45 1 10£1Nm -

M6x50 3 10£1Nm -

Cylinder head cover M6x 35 21 10£1Nm -

Oil gauge tube M6x16 1 10£1Nm -

Qil filter cap 1 25+2 5Nm -

Fuel rail M8x35S0C 2 25+2.5Nm -

Injector clamp bolt M6x60 2 10£1Nm, -
120°+10°

High pressure pipe M17 1 30+3Nm -

(between HP pump and
fuel rail)

High pressure pipe M17 4 30£3Nm -

(between fuel rail and

injector)

Crank position sensor Mbx 14 1 8+0.4Nm -
Main wiring M6x16 5 10£1Nm -
Intake duct M8x25 4 25+2.5Nm -

Power steering pump M8x100 3 25+2.5Nm -

Cylinder head front M6x10 5 10£1Nm -

cover
Ladder frame M8x 16 5 30£3Nm -
Oil pump M8x35 3 25+2 5Nm -

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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3. CHECK AND INSPECTION
1) Cylinder
(1) Compression pressure test

» Specified value

ENGINE B INTAKE FUEL ENGINE ERENGINE
SYSITEM B SYSTEN R ASSEVBLEGENERAE

Compression ratio 165:1
Test condition at normal operating temperature (80°C)
. Standard 32 bar
Compression pressure b
Minimum 18 bar 2
Differential limit between cylinders Maximum 3 bar %
o
L
0]

The compression pressure test is to check the conditions of internal components (piston, piston
ring, intake and exhaust vale, cylinder head gasket). This test provides current engine operating
status.

A\ cauTiON
- Before cranking the engine, make sure that the test wiring, tools and persons are keeping
away from moving components of engine (e.g., belt and cooling fan).
- Park the vehicle on the level ground and apply the parking brake.
- Do not allow anybody to be in front of the vehicle.

-

COOLINGLUBRICATE TURBOC

ENGINE CDPF E-EGR B CRUISE @ STARTIN § D20DTR @CHARGIN
CONTROJ SYSTEM g SYSTEM § CONTRO (€ E (€ SYSTEM

» Measurement

- Warm the engine up to normal operating temperature (80°C).
- Disconnect the fuel rail pressure sensor connector to cut off the fuel injection.
- Remove the air cleaner duct and glow plugs.

1. Place the diagram sheet to compression
pressure tester and install it into the plug
hole.

Modification basis ENGINE ASSEMBLY

Application basis ACTYON SPORTS 11 2012.01
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(2) Cylinder pressure leakage test

» Specified value

2. Crank the engine for approx. 10 seconds
by using the start motor.

3. Record the test result and measure the
compression pressure of other cylinders
with same manner.

4. If the measured value is out of specified
value, perform the cylinder pressure
leakage test.

Test condition: normal engine operating
temperature (80°C)

Specified value

Whole engine below 25%
at valve and cylinder head gasket below 10%
at piston ring below 20%

If the measured value of the compression pressure test is not within the specifications, perform

the cylinder pressure leakage test.

A\ cauTION

engine oil into the combustion chamber)

- Perform this test in the sequence of firing order.
- Do not test the cylinder pressure leakage with wet type test procedure. (do not inject the

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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(3) Piston protrusion check

Position the piston at TDC and measure the
piston protrusion from crank case mating

surface.

Specified value

0.54110 0.649 mm

A\ cAuTION

- Measure it at both ends of crankshatft.

Modification basis

Application basis
Affected VIN
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2) Cylinder Head

(1) Cylinder head mating surface check

» Specified value

Total height "A" 142910 143.1 mm
Minimum height after machining 142.4 mm
Longitudinal direction 0.08 mm
Flatness
Transverse direction 0.0 mm
Parallel deviation of cylinder head below 0.1 mm
Peak-to valley of surface 0.004 mm
Intake valve 0.1t0 0.7 mm
valve recess "a"
Exhaust valve 0.1t0 0.7 mm

1. Measure the cylinder head height "A".

A\ cauTION
- If the height is less than the limit, the
cylinder head must be replaced.

2. Insert the valves into the valve guides and
measure the recesses.

Valve recess “a 0.1t0 0.7 mm

A\ cauTioN

- If the measured value is out of the
specified range, machine the valve seat
as much as necessary until the specified
value is achieved.

(2) Cylinder head pressure Leak test

Immerse the cylinder head with the pressure plate into warm water (approx. 60°C) and pressurize
with compressed air to 2 bar.

ENGINE ASSEMBLY Modification basis

ACTYON SPORTS 11 2012.01 Application basis
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4. GUIDELINES ON ENGINE SERVICE

To prevent personal injuries and vehicle damages that can be caused by mistakes during engine
and unit inspection/repair and to secure optimum engine performance and safety after service
works, basic cautions and service work guidelines that can be easily forgotten during engine
service works are described in.

» Cautions before service works

- For safe and correct works, you must observe the working procedures and instructions in this
manual. And, use the designated tools as follow:
Engine stand / Heavy duty engine jack

- To prevent the engine from starting abruptly, do not allow anybody to get in the vehicle while
servicing in engine compartment.

- Before work on engine and each electrical equipment, be sure to disconnect battery negative
(-) terminal.

- Before service works, be sure to prepare the works by cleaning and aligning work areas.

- Do not allow the foreign material get into the fuel injection system.

- When removing the engine, use only the safety hook on engine and engine hanger. Do not
support the bottom of oil pan with a jack.

» Engine and accessories
- Completely drain the engine ail, coolant and fuel from engine before removal.

- Before disassembling/assembling the engine components, carefully read the working
procedures in this manual.

- Make sure to keep the specified tightening torques during installation.

- Clean and properly lubricate the parts before reassembly.

- Carefully check that there are not any interference while servicing.

Modification basis ENGINE ASSEMBLY

Application basis ACTYON SPORTS 11 2012.01
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» Fuel and lubrication system

- Do not allow the fluid and engine oil to make contact with the body paintwork and hoses.

- Ifwork on the fluid system such as fuel and oil, working area should be well ventilated and
smoking should be prohibited.

- Gasket or seal on the fuel/lubrication system should be replaced with new ones and bolts and
nuts should be tightened as specified.

- After removal/installation works, be sure to check whether there is leak on the connecting
section.

If fine dust or foreign material enters into DI engine's fuel system, there can be serious damages
in HP pump and injectors. Thus, be sure to plug the inlets of removed fuel line components with
cap and protect removed parts not to be contaminated with dirt. (Refer to cleanness in this
manual while working on DI engine fuel system)

» Electrical equipment
Electric devices should be handled more carefully.

Currently, the engine has a lot of electric devices. there could be poor engine performance,
incomplete combustion and other abnormal symptoms due to short circuit or poor contact.

- Before work on engine and each electrical equipment, be sure to disconnect battery negative
(-) terminal.

- When replacing the electric device, use only genuine part and check the conditions of
connections and grounds. Loosened connection or ground make cause a fire and personal

injury.

ENGINE ASSEMBLY Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. BELT LAYOUT

It is single drive type and uses FEAD (Front End Accessories Drive) design to make a compact

layout.

» Components

D20DTR Engine

HPS (Hydraulic Power Steering)

Crankshatft pulley (DDU)

Auto tensioner

Tensioner pulley

Vacuum pump

AIC compressor pulley

Alternator pulley

Water pump pulley

Idle pulley #1

Ol N|]O| O ] W DN]| P

Idle pulley #2

=
o

Power steering pump pulley

Modification basis

Application basis
Affected VIN
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1) Crankshaft Pulley (Isolation Damper)
(1) Overview

The strut type tensioner automatically adjusts the belt tension to provide the reliability and
durability for the system. And, the belt tension is decreased to minimize the friction loss and
improve the belt operating noise.

(2) Sectional drawing

Pulley

Axial & radial bearing

Sleeve

Hub

Isolation pulley rubber

Damper rubber

Inertia ring

ENGINE ASSEMBLY
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(3) Features

1. Rubber damper: Decrease crankshaft torsion
2. Improve belt NHV: Reduce unbalance speed to crankshaft due to irregular combustion
3. Minimize noise: Anti-vibration from crankshaft and belt

4. Post bonded type rubber damper: Improve durability of rubber damper

Displacement on crankshaft [degree]

Improved Belt NVH

\

Isolation Pulley

Normal Damper Pulley

N

\\‘

—_—

Idling s

peed

Engine speed[rpm]

Modification basis

Application basis

Affected VIN
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2) Belt Tensioner

(1) Overview

The torque deviation from crankshaft affects the components in belt drive system and the belt
movement. The auto tensioner system is to adjust this deviation automatically.

In D20DTR engine, one of the mechanical tensioner, pivot damped tensioner is used to keep the
damping force, system reliability and durability. The single belt drive system needs to use the
automatic belt tensioning device to transfer the power to pulleys effectively. To get this, the
tensioner uses the spring and damping unit.

(2) Location

Belt tensioner

ENGINE ASSEMBLY Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2. VACUUM PUMP

Vacuum pump generates the vacuum pressure and supplies it to EGR cooler bypass solenoid.
This pump is single vane type and displacement is 210 cc/rev. The lubrication oil is supplied
through the hole in hollow shatft.

» Components

Vacuum pump

Pump capacity: 210 cc/rev
Camshaft speed: 375 to 3,000 rpm
Lubrication temperature: -40 to
155°C

Oil: 5SW30

Drive type: Driven by exhaust
Camshatft sprocket

Brake booster and naster
cylinder

..........

EGR cooler bypass valve

pressure.

This valve is controlled by ECU.
When the engine is cooled, the
exhaust gas goes to combustion
chamber without passing
through EGR cooler because the
valve is closed by vacuum

Modification basis

Application basis

Affected VIN
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1) Location

2) Operation

The vacuum pump is engaged to the exhaust camshatt.

Connection between vacuum
pump and exhaust camshaft

Oil supply and driving

Vacuum pump Exhaust camshaft

ENGINE ASSEMBLY Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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3. ENGINE MOUNTING

D20DTR engine uses 3-point mounting type that supports the engine and transmission

simultaneously.

» Components

Front mounting insulator (Right side)

Front mounting insulator (Left side)

Location Insulator

Location

Insulator

Rear mounting insulator

2WD

4WD

AT M/T

AT

M/IT

Modification basis

Application basis

Affected VIN
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1) Functions

Appearance

Type and function

Front mounting insulator (Right side)

Type: Rubber mounting
Function: Supports the torque reaction

Type: Rubber mounting
Function: Supports the torque reaction

Rear mounting insulato

Type: Rubber mounting
Function: Supports the powertrain rod

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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4. INTAKE/EXHAUST MANIFOLD
1) Intake Manifold

Intake manifold is installed on the cylinder head with 8 bolts. The variable swirl valve is introduced
to improve the EGR gas mixture and turbulence in combustion chamber and to decrease the

exhaust gas.

» Components

Intake manifold

* For detailes, refer to Chapter "Intake System".

2) Exhaust Manifold

Exhaust manifold is installed on the cylinder head with 10 stud bolts and nuts. EGR port is integrated

in cylinder head.

» Components

Exhaust manifold

* For detailes, refer to Chapter "Exhaust System".

Modification basis

Application basis

Affected VIN
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5. CYLINDER HEAD COVER AND OIL SEPARATOR
1) Cylinder Head Cover

The cylinder head cover is made by high strength plastic to reduce the weight. The multi twist type
oil separator improves the oil consumption.

» Components

Front view

Cylinder head cover

Rear view

ENGINE ASSEMBLY Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2) Oil Separator

(1) Overview

Oil separator separates the particle in blow-by gas to minimize the engine oil consumption and
reduces the inflow oil from intake system into the combustion chamber. The separated oil returns

to oil pan through cylinder head.

(2) Layout

Oil separator

PCV spring

PCV height|

Drain valve
height

Blow-by outlet hose

Multi-twister

Impact

Half twister

Impact

Chiffon
height

Modification basis

Application basis

Affected VIN

ENGINE ASSEMBLY

ACTYON SPORTS 11 2012.01

INTAKE FUEL ENGINE RRENGINE
EXHAUSTR SYSTEM j SYSTEM JASSEMBLEGENERAL|

HARGER

COOLINGRLUBRICATE TURBOC B ENGINE

ENGINE CDPF E-EGR B CRUISE B STARTIN § D20DTR §CHARGIN
CONTRO | SYSTEM [ SYSTEM g CONTRO (€ PRE- (€ SYSTEM



(il 0000-00 meTvow

STPOITS

6. CYLINDER HEAD

Cylinder head contains cam position sensor, vacuum pump, intake manifold, exhaust manifold and
valve assembly. Vacuum pump and the high pressure (HP) pump are driven by Camshaft and valves
are install in vertical direction. This enables the compact layout in cylinder head assembly.

» Components

Finger follower & HLA Intake/exhaust Camshafts Camshaft sprocket

Camshaft position sensor HP pump drive gear Vacuum pump drive

Cylinder head gasket

ENGINE ASSEMBLY
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1) Cylinder Head

(1) Overview

The cylinder is made by gravity casting and the water jacket is integrated type.
The cylinder oil passage is drilled and sealed by cap.
The Camshaft bearing cap is also made by casting and installed on the cylinder head.

FUEL ENGINE BRENGINE
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(2) Features
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<"y Coolant expansion plug (M21)
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» Closed flow type water jacket (improving cooling performance)

/)

Intake side

Exhaust side

2) Camshaft

(1) Overview

Hollow type camshaft contains cam, octagon cam, HP pump gear and intake/exhaust gears.
Camshaft operates the intake/exhaust valves, vacuum pump and HP pump, and transfers the
engine oil to vacuum pump through the internal oil passage.

(2) Location

Intake/Exhaust Camshafts

Connected to Exhaust Camshaft Exhaust Camshaft
vacuum pump ‘

Intake Camshaft

Octagon cam
(for tooling)

Thrust journal

ENGINE ASSEMBLY Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3) Valve Assembly (Installed in Cylinder Head)

(1) Features

1. Automatic valve clearance adjuster by hydraulic pressure (Maintenance Free) - Hydraulic lash

2. Optimized adjustment of valve clearance reduces the valve noise.

3. Roller type finger follower reduces the friction loss.

4. Vertical installation.

5. Simple and compact design reduces the moving operation (improving valve following and fuel
consumption at high speed)

FUEL ENGINE BRENGINE
SYSIENM @ ASSEVBLEGENERAE

(2) Arrangement

Finger follower

TURBOC @ ENGINE l INTAKE
HARGER EXHAUSTl SYSTEM

Hydraulic lash adjuster
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Upper valve spring retainer

Valve spring
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Lower valve spring retainer

Exhaust valve Intake valve
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4) Cylinder Head Gasket

(1) Features

1. Sealing the cylinder gas pressure - Peak pressure: 190 bar

2. Minimizing the distortion of engine structure (cylinder head, block): profile stopper, backland
stopper

3. Material: MLS (Multi Layer Steel), Gasket (3 layers)

4. Thickness of gasket: 3 types (1.2 /1.3 /1.4 mm)

Thickness marking

(2) Thickness of cylinder head gasket

There are three types of gasket to managing the compression ratio.

» Piston protrusion

Piston protrusion Thickness
0.475 to 0.540 mm 1.2t
0.541 to 0.649 mm 1.3t
0.650 to 0.745 mm 1.4t
ENGINE ASSEMBLY Modification basis
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SOOI 7-S 0000-00 =Pl

7. CHAIN AND GEAR DRIVE SYSTEM

D20DTR engine uses single stage chain drive system. Timing chain drives the exhaust side and
gear drive the intake side. Timing chain is single bush type. Upper chain drives HP pump
connected to intake Camshatft by driving exhaust cam shift sprocke, and lower chain drives ail
pump to lubricate the engine.

1) Chain Drive

(1) Overview

The drive chain is single chain drive system with simple design and variable performance, and it
utilizes the hydraulic tensioner to reduce the wave impact generated by the chain. This chain is light
weight and has high durability through single bush chain. Shoulder bolts are used for better NHV.

(2) Layout
0H
Chain upper bush Exhaust camshaft
Type: single bush sprocket
Chains:112 EA Teeth: 42 EA

N COERE e 130 = 3Nm

-

Tensioner rail

Installed between exhaust

: . Clamping rail
..; oy f::
Camshatt sprocket and ° ‘; 4 Installed between exhaust

crankshaft sprocket ' < 17 o Camshaft sprocket and

s crankshaft sprocket

JLR‘

Hydraulic tensioner

Contains tensioner housing
plug, spring and check valve,
and operated by hydraulic
pressure

Mechanical type tensioner

Operated by internal spring

Crankshaft sprocket

Teeth: 21 EA

Chain lower bush

Oil pump sprocket
Teeth: 33 EA

Chain type: single bush
Chains: 60 EA

Modification basis ENGINE ASSEMBLY

Application basis ACTYON SPORTS 11 2012.01
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2) Timing Chain and Gear
(1) Timing chain

(2) Tensioner

- Simple layout: optimized timing, enhanced
NVH
- Single stage layout: minimized chain load

Chain upper bush

- Single bush type (112 EA)
Chain lower bush

- Single bush type (60 EA)

Tensioner adjusts the chain tension to keep it tight during engine running. This reduces the wear

in guide rail and spoke.

» Hydraulic tensioner assembly

1. Operating principle

- Use the spring tension in tensioner and hydraulic pressure

2. Tensioner type

- Compensation and impact absorbing
3. Static and dynamic force

- Spring + Hydraulic pressure

Plunger

Check valve @

Housing &@ Spring

ENGINE ASSEMBLY
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(3) Mechanical Tensioner Assembly

Operating principle

- Use only spring tension

Tensioner type

- Compensation and impact absorbing
Static and dynamic force

- Spring

(4) Guide ralil

The guide rail is used for optimizing the movement of chain drive system. And it also prevents the
chain from contacting each other when the chain is loose, and reduces the chain wear.

The guide rail is made of plastic, nylon, Teflon, etc. The guide rail is specially required when the
distance between two spokes is too great. It pushes the chain with constant force so that the
chain can work smoothly. The guide rail is fitted by pins.

Tensioner guide rail Clamping guide ralil
Installed between exhaust Installed between exhaust
Camshaft sprocket and Camshaft sprocket and
crankshaft sprocket crankshaft sprocket
Modification basis ENGINE ASSEMBLY

Application basis ACTYON SPORTS 11 2012.01
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(5) Timing gear case cover

Timing gear case cover (TGCC)

Timing gear case cover Oil seal

Screw plug

ENGINE ASSEMBLY Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Features
- Major function: Protecting the chain drive system, minor function: Shielding the chain noise.
- Install crankshaft front seal and screw plug on the timing gear case cover.

Location of chain tensioner
screw plug

A671 997 01 46
Crankshatft front seal

A\ cauTioN
- Do not touch the inner lip of crankshaft front seal.
- Be careful not to damage the screw thread when removing the lock pin to release the chain
tensioner.
- Be careful not to damage the O-ring when installing the screw plug.

Modification basis ENGINE ASSEMBLY
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8. OIL PAN

The oil pan in D20DTR engine improves the NVH. Especially, the oil draining is much easier than
before.

» Components

Oil pan sassembly

ENGINE ASSEMBLY
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9. DUAL MASS FLYWHEEL (DMF) & DRIVE PLATE

1) Overview

bearing

2) Layout

Flywheel is installed on crankshaft. When
starting the engine, this functions as follows:

- Reducing the irregular speed of crankshaft
due to unbalanced combustion ->
Improving the power train NVH, Improving
the driving performance

- Reducing the clutch noise by using ball

- Improving the durability of DMF by using
strong arch spring

Spring guide

SR, Drive plate

Ring gear Primary flywheel

Primary cover

Internal/external ring

Secondary flywheel

Modification basis

Application basis
Affected VIN

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01

FUEL ENGINE BRENGINE
SYSIENM @ ASSEVBLEGENERAE

TURBOC @ ENGINE l INTAKE
HARGER QEXHAUSTl SYSTEM

Sy
xo
o)

|

2
J=
ow
St

ARGIN
(€

D20DTR §CH
PRE-

ENGINE CDPF E-EGR B CRUISE @ STARTIN
CONTROJ SYSTEM [ SYSTEM § CONTRO (€



02-36

3) Operation

- Compensating the irregular operation of engine: The secondary flywheel operates almost
evenly so does not cause gear noises

- The mass of the primary flywheel is less than conventional flywheel so the engine irregularity
increases more (less pulsation absorbing effect).

- Transaxle protection function: Reduces the torsional vibration to powertrain (transaxle) by
reducing the irregularity of engine.

Compression stroke Combustion stroke

Small changes from engine (k): Large changes from engine (j):
Damper increases the torque changes to clutch Damper decreases the torque changes to
transaxle by absorbing the impact

Torque change curve of engine and drive shaft

— Normal system — DMFW

?n =

=. 20000 3 2 20000

g o Engine

C c

2 2

o . [&)

§ 10000 Engine = 10000 {

: mﬂ .

§ § Transmission

< 0 L] L] L} < 0 L] — L] a
0 3000 0 2000 3000

Speed [rpm] Speed [rpm]
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4) Features

- Reduced vibration noise from the powertrain by blocking the torsional vibrations
- Enhanced vehicle silence and riding comforts: reduced engine torque fluctuation
- Reduced shifting shocks

- Smooth acceleration and deceleration

FUEL ENGINE BRENGINE
SYSIENM @ ASSEVBLEGENERAE

5) Advantages

- Improved torque response by using 3-stage type spring: Strengthens the torque response in
all ranges (low, medium, and high speed) by applying respective spring constant at each
range.

- Stable revolution of the primary and secondary wheel by using planetary gear: Works as
auxiliary damper against spring changes

- Less heat generation due to no direct friction against spring surface: Plastic material is
covered on the spring outer surface

- Increased durability by using plastic bushing (extends the lifetime of grease)

TURBOC @ ENGINE l INTAKE
HARGER QEXHAUSTl SYSTEM

6) Drive Plate

Drive plate receives the power from the start motor when starting the engine. With this, the drive
plate initially drives the power train system. And, it is connected to the torque converter to transfer
the engine torque to the power train system.
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» Components

Drive plate
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Trigger ring 4,
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10. PISTON/CRANKSHAFT/CYLINDER BLOCK

The crankshaft and the cylinder block convert the compression pressure to the rotating energy.

» Components

Cylinder block

Connecting rod

Crankshaft
ENGINE ASSEMBLY Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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1) Piston

(1) Overview

(2) Layout

Piston assembly contains piston, #1 ring, #2
ring, oil ring, piston pin and snap ring. The
expansion energy from engine is transferred
to the crankshaft through connecting rod to
convert the linear movement to rotating
energy.

Wide bawl type (CR 16.5)

#1 ring

Oil ring

Shap ring —l

Skirt coating:
MoS2

Material: B2+

#2 ring

-

-

Piston cooling gallery
for connecting rod

Modification basis

Application basis
Affected VIN
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(3) Functions

Piston transfers the combustion energy from engine to connecting rod. Especially in the direct
injection engine such as D20DTF, it provides the combustion space and largely effects to the
engine performance and exhaust gas.

» Piston ring

- #1ring (Top ring) : Prevents the high pressurized combustion gas from leaking into crank
chamber, and prevents the engine oil getting into combustion chamber.

- #2ring: Scrapes the engine oil on the cylinder bore, and prevents the leaked combustion gas
from #1 ring from leaking into the crank chamber.

- Qil ring: Scrapes the engine oil on the cylinder bore.

» Piston pin
- Connects the piston the connecting rod, and transfers the linear movement of piston to

connecting rod to convert it to rotating energy

» Snap pin
- Locks the piston pin.

(4) Assembling the piston

1. Install the piston rings with the "Y" mark on
the ring facing upwards.

2. Position the end gap of #1 ring at 180°
away from the end gap of #1 ring.

3. Position the end gap of oil ring at 180°
away from the end gap of cail spring, and
position the end gap of oil ring at 90° away
from the end gap of #2 ring.

ENGINE ASSEMBLY Modification basis
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Selecting piston oversize

Top of piston

Top of cylinder block

7

_ Piston Cylinder bore
Engine
Part NO Marking NO. -
67103006 17 - -
67103707 01 A A
671 037 08 01 X X
D20DTF
67103709 01 B B
6710371001 +5 -
6710371101 +10 -

Modification basis

Application basis

Affected VIN
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2) Connecting Rod

(1) Overview

Connecting rod converts the reciprocating movement of piston to the rotating movement of
crankshaft. The big end is connected to connecting rod bearing and the crank pin journal, and the
small end is connected to the piston pin.

(2) Components

Piston pin bush

Connecting rod

Connecting rod upper bearing

Connecting lower bearing —

Connecting rod cap

Connecting rod cap bolt

ENGINE ASSEMBLY Modification basis
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(3) Selection of crankshaft pin journal bearing

- The connecting rod bearing contains 3 sets of 3 grades in upper and lower sections.
- Three sets in the table below have nearly same ail clearance (0.015~0.063 mm) of bearing.
- Identification: Coloe mark on bearing side surface

Connecting Upper bearing Lower bearing Journal oil
No rod/ Bore _ _ diameter of | clearance of
diameter in big| Grade Bearing | Gragde Bearing crank pin bearing
end thickness thickness
1 1.812 0.017
54.600 50.935
1.815 0.063
2 1.809 0.016
1.812 0.062
54.614 50.960
3 1.806 0.015
1.809 0.061
Min. 0.015
QOil clearance of connecting rod bearing
Max. 0.063

Modification basis

Application basis

Affected VIN
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3) Crankshaft

(1) Overview

Crankshatt is installed on the cylinder block.

(2) Arrangement

Upper thrust bearing

Crankshaft main bearing upper Crankshaft main bearing upper

=
=

Crank pin journal Main journal

Lower thrust bearing

Crankshaft main bearing lower Crankshaft main bearing lower

ENGINE ASSEMBLY Modification basis
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(3) Selection of crankshaft main bearing

Selection of upper main bearing

Mating surface of crankshaft sprocket

FUEL ENGINE BRENGINE
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Engine D O|D|T|F
name
e Y|Y[Y|Y]|B
ain
journal ! j l l \
bearlng 1 2 3 4 5
Z
Eo
Selection of bearing according to pin punch Mark Color Thickness of main 0
& color bearing (mm) e
%)
Mark Color Thickness of main \% Violet 295 +0.030
bearing 7 +0.025 O
* Blue 66.500~66.506 W White 295 +0.025 %EJ
: +0.020 ne
o Yellow 66.506~66.513 n
R Red +0.020 =
= Red 66.513-66.519 225 0 o1s
Qv
Y Yelow [ . +0015 °%
: +0.010
Z
B Blue +0.010 %5
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4) Cylinder Block

(1) Overview

The major dimensions in D20DTR are similar to
D20DT engine. It has two mounting

bosses for knock sensor and meets the
requirements for EUROS regulation.

(2) Layout

Right side Right side

Expansion plug

Screw plug

ENGINE ASSEMBLY
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Left side

Expansion plug
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(3) Features

Oil supply hole For simple manufacturing, the crankcase
Blow-by gas hole —L blow-by gas passage and the oil return hole
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are made by casting on the cylinder block.
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The bottom side of water jacket is desgined as sine wave to strengthen the structure of crankcase.
The main flow of coolant starts from outlet port of water pump and goes along the longitudinal

direction of engine. The coolant passage from cylinder head to inlet port of water pump is
integrated in cylinder head.

Water jacket core

The engine oil from oil pump is supplied to the main oil gallery through oil channel, oil filter
module and cross bore in cylinder block without using external pipes. This oil is supplied to main

bearing, cylinder head and MBU. And, itis sprayed to the chain through the chain tensioner
connected to cross bore.

Crankcase cross bore for oil supply

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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FUEL SYSTEM

GENERAL INFORMATION

1. SPECIFICATION

Description Specification

Fuel Diesel
Type Fuel heater + priming pump + water
separator integrated type
Filter type Changeable filter element type

Fuel filter Change interval every 50,000 km

Water separation interval every 15,000 km
Water accumulating capacity 200 cc

Heater capacity 250W 13.5V
Injector System pressure 1800 bar

Type Eccentric cam/Plunger type
Operating type Gear driven type
High pressure fuel Normal operating temperature -40 ~ 125°C
pamp Operating pressure 1800 bar
Operating temperature -30 ~120°C
Type Vane type
Low pressure fuel Gear ratio (pump/engine) 05:1
PamP Pressure 6 bar
Capacity 75L
Fuel tank Material Steel
Fuel sender Single sender type
Modification basis FUEL SYSTEM

Application basis

Affected VIN
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2. MAINTENANCE AND INSPECTION

1) Maintenance Procedures for DI Engine Fuel System

1. Always keep the workshop and lift clean (especially, from dust).

2. Always keep the tools clean (from oil or foreign materials).

3. Wear a clean vinyl apron to prevent the fuzz, dust and foreign materials from getting into fuel
system. Wash your hands and do not wear working gloves.

9

Carefully listen the symptoms and problems from customer.

¥

Visually check the leaks and vehicle appearance on the wiring harnesses and connectors in engine
compartment.

Perform the diagnosis proceee with SCAN tool

¥

Locate the fault. If the cause is from fuel system (from priming pump to injector, including return line),
follow the step 1 through step 3 above.

4. If the problem is from HP pump, fuel supply line or injector, prepare the clean special tools and
sealing caps to perform the diagnosis for DI engine fuel system in this manual. At this point,
thoroughly clean the related area in engine compartment.

A\ cauTiON
Clean the engine compartment before starting service works.

Tool kit for high pressure line Took kit for low pressure line

| I. | ‘ ] \)

TR
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5. Follow the job procedures. If you find a defective component, replace it with new one.

Disconnect the negative battery cable.

¥

Use special tools and torque wrench to perform the correct works.

Once disconnected, the fuel pipes between HP pump and fuel rail and between fuel rail and each
injector should be replaced with new ones. The pipes should be tightened tospecified tightening
torques during installation. Over or under torques out of specified range may cause damages and
leaks at connections. Once installed, the pipes have been deformed according to the force

during installation, therefore they are not reusable. The copper washer on injector should be
replaced with new one. The injector holder bolt should be tightened to specified tightening torque
as well. If not, the injection point may be deviated from correct position, and it may cause engine
disorder.

Plug the disconnected parts with sealing caps, and remove the caps immediately
before replacing the components.

6. Plug the removed components with clean and undamaged sealing caps and store it into the
box to keep the conditions when it was installed.

Fuel filter assembly 7. To supply the fuel to transfer line of HP

pump press the priming pump until it
l_ anmg pump becomes hard.

Priming pump cap

8. Check the installed components again and connect the negative battery cable. Start the
engine and check the operating status.
9. With Scan Tool, check if there are current faults and erase the history faults.

Modification basis FUEL SYSTEM

Application basis ACTYON SPORTS 11 2012.01
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2) Diagnostic Test for Engine Fuel System

(1) Overview

Ifa DTC is displayed on the diagnostic device, check the low pressure- and high pressure fuel
systems before removing the components.

To run the system properly, the electric system must be intact but for the DI engine, the fuel
pressure should be measured also when there is a malfunction even after the diagnostic test with
a diagnostic device.

(2) Hydraulic system

System: Consuming hydraulic pressure Pump: Pumping out Hydraulic pressure
/flow volume /flow volume

Maintain hydraulic pressure/flow volume
(rail) for normal system operation

< Pump displacement to supply
|  Injector backleak I target pressure/flow volume

A

Fuel injection volume =
A

\

/

FUEL SYSTEM Modification basis
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(3) Excessive backleak of injector

Increased backleak

Loss of pressure/flow volume

100

Injector
backleak

Fuel injection volume

0

100

Pump displacement

0

Consuming hydraulic
pressure/flow volume

Creating hydraulic
pressure/flow volume

P Excessive injector backleak

Occurs when the injector control valve is not sealed due to the entry of the foreign materials.

» Example:

- Entry of foreign materials
- Burned out and worn HP pump
- Mechanical damage inside the injector

Modification basis

Application basis

Affected VIN

FUEL SYSTEM
ACTYON SPORTS 11 2012.01

TURBOC B ENGINE § INTAKE FUEL ENGINE B ENGINE
HARGER QEXHAUSTR SYSTEM j§ SYSTEM JASSEMBLEGENERAL

Sz
xo
>}
|
%)
=
e
o
Sk
Z
o}
go
T
(@)
E 1
DLIJ
SF
(@)

TARTIN
(€

ENGINE CDPF E-EGR B CRUISE B S
CONTRO | SYSTEM [ SYSTEM g CONTRO



03-8 2210-01 BETven

= ) 7 4 o~ o

(4) Loss of pump pressuref/flow

Increased backleak

100 100

Loss of pressure/flow volume

Injector
backleak

Pump displacement

Fuel injection volume

0 0
Consuming hydraulic Creating hydraulic
pressure/flow volume pressure/flow volume

» Loss of HP pump pressure/flow

Faulty fuel supply line, or damaged or worn pump causes the lack of flow pressure and flow
volume

» Example:

Air in fuel supply line

Excessive load on fuel supply line («<-400 mBar)
Burned out and mechanical worn pump

High temperature of fuel supply (> 85T)

FUEL SYSTEM
ACTYON SPORTS 11 2012.01
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3) DI Engine Fuel System Pressure Test
(1) Test device (Tool kit)

Device for high pressure

TR

(2) Pre-check

- Check-tighten fuel supply line

- Check fuel level in fuel tank

- Check air in fuel supply line (bubble in fuel supply line or fuel)

- Check fuel supply line for leaks (low pressure and high pressure)
- Check that specified fuel is used

- Check fuel filter for contamination

Modification basis

Application basis

Affected VIN
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(3) DI Engine Fuel System Check Procedure

No

\

A

Determine DTC

v

DTC Detected?

Yes

No High pressure fuel
related problem

v

Fuel system

v

Check and repair
transfer and H/P fuel
system

\/

Check fuel filter and H/P
fuel system

related DTC:

P1254 ---P0251

P1252, P1253,

\

Diagnose and repair
according to the de-
tected DTC

A\ cAuTION

If several DTCs are output simultaneously, check the electric wiring for open or short circuit.
Check the low pressure fuel system and fuel filter and confirm that there are no abnormalities.
Carry out the high pressure fuel system check.

FUEL SYSTEM
ACTYON SPORTS 11 2012.01
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(4) Fuel System Check Procedure

» Fuel leaks, fuel filter
+ Diagnostic Trouble Code
» Wiring harness

Initial Check
* Transfer fuel system (air in system), specified fuel used

* Abnormal noise from injector

y

No Abno
in Initial Check?

rmality

No

Check and repair

y

Yes

Check fuel rail pressure (refer to 4-1)

When cranking engine for 5 seconds
after disconnecting IMV connector, is
the rail pressure over 1,050 bar?

Check transfer fuel system (refer to 4-2)

Yes Install the transparent tube between fuel

y

filter and priming pump. Check the trans—
fer fuel system for clogged or air bubbles.
Check if the vacuum pressure is proper.

No * Thoroughly clean the components

before installation

Check the injector
back leak volume

Method 1 v

Static Test for Injector Back leak Volume
(refer to 4-3)

(with engine cranking but not running)

Place an empty plastic container under the return of
injector:

Remove IMV and injector connectors, crank for 5
seconds, and check the injector back leak volume.
The fuel length in tube should be over 20 cm.

Method 2

v
Dynamic Test for Injector Back leak Volume (refer to 4-4)
(with engine running)

1. Warm up engine (coolant temp.: over 60°C), place an
empty plastic container under the return of injector, and
start engine.

2. Run the engine for 30 seconds at idle speed, perform :
fuel system pressure leakage test” with Scan-i, and
check the fuel level in container. It should be over 38 ml.

FUEL ENGINE B ENGINE
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No

High Pressure Pump Test (refer to 4-5)
Install the closed rail into high pressure

No

pump at outlet port. Remove IMV connector

Yes sure over 1,050 bar?

and crank engine for 5 seconds. Is the pres-

Yes

A4
Replace the injector

Enter new injector C2I data into ECU
after replacing the injector

Perform the initial check again. Yes

y

i
Replace the injector

Enter new injector C2| data into ECU
after replacing the injector

No

Replace high pressure pump

Modification basis

Application basis

Affected VIN
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(5) High Pressure System Pressure Test

» Fuel rail pressure test

1. Disconnect the fuel rail pressure sensor
connector and then IMV connector.

2. Connect the pressure tester to the fuel rail
pressure sensor connector.

3. Crank the engine 2 times for 5 seconds.

- Read the highest pressure value
displayed on the tester display.

- If the highest pressure value is 1,050 bar
or less, refer to the section "Fuel System
Check Process".

FUEL SYSTEM Modification basis
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» How To Use Pressure Tester

1. Press the "TEST" button on the tester to
check if the message "TEST?" is
displayed.

2. If the button is pressed again at 4 seconds
after starting engine cranking, the highest
pressure is displayed on the tester.

ENGINE B INTAKE FUEL ENGINE B ENGINE
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(6) Low Pressure System Pressure Test

» Inspection procedure

1. All wirings/connectors and fuel lines should
be connected and the engine should work
properly.

2. Prepare a special tool for low pressure test

’ﬁ:,.;;‘* — *"ﬂ-% and clean it thoroughly to prevent foreign

materials from entering.

3. Disconnect the key connector for fuel filter connection, and connect both connectors to the
fuel filter and hose.

4. Start the engine and check visually for clogged low pressure fuel system, excessive air or air
entry.
5. If the fuel flow is not sufficient or air is in the fuel, repair the leak area.

FUEL SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
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P Static test for backleak of injector

1. Disconnect the injector return hose and cover
the openings with caps shaped screw
(included in the special tool).

FUEL ENGINE B ENGINE
SYSTEM JASSENBERGENERAE

2. Connect the hose of the container for
measuring backleak to the return nipple of
the injector.

(prevent air entry to the low pressure line)

TURBOC @ ENGINE l INTAKE
HARGER EXHAUSTQ SYSTEM

3. Disconnect the IMV connector of the
high pressure pump and then fuel
pressure sensor connector.

A\ cauTioN
The connector of the injector can be easily
contaminated. Always keep it clean.

4. Crank the engine 2 times for 5 seconds.
5. Check the time for flow if injector backleak
and confirm that it is within the specified

range.

Specification Below 20 sec.

g

ENGINE CDPF E-EGR B CRUISE @ STARTIN § D20DTR BCHARGINJCOOLINGELUBRICA
CONTROJ SYSTEM g SYSTEM § CONTRO (€ PRE- (€ SYSTEM ION

Modification basis FUEL SYSTEM

Application basis ACTYON SPORTS 11 2012.01
Affected VIN




03-16

ACTYON

= ) 7 4 o~ o

» Dynamic test for backleak of injector

1. Warm up the engine so that the engine

coolant temperature be over 80°C and star
the engine again.

. Disconnect the injector return hose and

cover the openings with caps shaped
screw (included in the special tool)..

. Connect the hose of the container for

measuring backleak to the return nipple of
the injector.

. Start the engine again and let the engine

idle for 30 seconds.

. Perform backleak test of fuel system with a

diagnostic device after 30 seconds.

This test consists of 4 cycles, and the engine
rpm reaches 3,500 rpm for 18 seconds in each
cycle.

6. Check the amount of backleak collected

into the container and confirm that it is
within the specified range.

Specification 38 ml or less

FUEL SYSTEM
ACTYON SPORTS 11 2012.01
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» HP pump pressure test

1. Prepare a special tool for high pressure
test and clean it thoroughly to prevent
foreign materials from entering.

2. Disconnect the high pressure fuel supply
pipe on the HP pump and install the close
rail in the tool kit.

Tightening torque K{0)\})}

3. Connect the other end of the close rail to
the fuel rail for test.

Tightening torque KI0]\[1}

4. Disconnect the return hose for HP pump
and connect the clear hose and connect
its the other end to the return port of the
fuel rail for test.

5. Connect the digital tester connector to the
sensor connector of the fuel rail for test.

6. Crank the engine 2 times for 5 seconds after
removing the IMV connector and fuel rail
pressure sensor connector.

7. Read the pressure value displayed on the
tester display is within the specified

Specification 1,050 bar or more

Modification basis

Application basis
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3. CAUTIONS FOR DI ENGINE
1) Cautions for DI Engine

This chapter describes the cautions for DI engine equipped vehicle. This includes the water
separation from engine, warning lights, symptoms when engine malfunctioning, causes and
actions.

1. DI Engine

Comparatively conventional diesel engines, DI engine controls the fuel injection and timing
electrically, delivers high power and reduces less emission..

2. System Safety Mode

When a severe failure has been occurred in a vehicle, the system safety mode is activated to
protect the system. It reduces the driving force, restricts the engine speed (rpm) and stops
engine operation. Refer to "Diagnosis" section in this manual.

3. Engine CHECK Warning Lamp

The Engine CHECK warning lamp on the instrument cluster comes on when the
fuel or major electronic systems of the engine are not working properly. As a resullt,
|-| :I the engine’s power output may decrease or the engine may stall.

4. Water Separator Warning Lamp

When the water level inside water separator in fuel filter exceeds a certain level
= (approx. 45 cc), this warning light comes on and buzzer sounds.

Also, the driving force of the vehicle decreases (torque reduction). If these
_'- conditions occur, immediately drain the water from fuel filter.

FUEL SYSTEM Modification basis
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2) Cleanness

(1) Cleanness of DI engine fuel system
» Cleanness of DI engine fuel system and service procedures

The fuel system for DI engine consists of transfer (low pressure) line and high pressure line.

Its highest pressure reaches over 1,800 bar.

Some components in injector and HP pump are machined at the micrometer 100 um of
preciseness.

The pressure regulation and injector operation are done by electric source from engine ECU.
Accordingly, if the internal valve is stuck due to foreign materials, injector remains open.

Even in this case, the HP pump still operates to supply high pressurized fuel. This increases the
pressure to combustion chamber (over 250 bar) and may cause fatal damage to engine.

You can compare the thickness of injector nozzle hole and hair as shown in below figure (left
side). The below figure shows the clearance between internal operating elements.

Hair

Valve actuator lift - 0.028 mm

Operating
clearance
0.002 mm

Diameter

Diameter
2.0mm

0.04 mm

Nozzle hole

The core elements of fuel system has very high preciseness that is easily affected by dust or very
small foreign material. Therefore, make sure to keep the preliminary works and job procedures in
next pages. If not, lots of system problems and claims may arise.
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(2) Di engine and its expected problems and remedies can be caused by
water in fuel

P System supplement against paraffin separation

In case of Diesel fuel, paraffin, one of the elements, can be separated from fuel during winter and
then can stick on the fuel filter blocking fuel flow and causing difficult starting finally. Oil
companies supply summer fuel and winter fuel by differentiating mixing ratio of kerosene and
other elements by region and season. However, above phenomenon can be happened if stations
have poor facilities or sell improper fuel for the season. In case of DI engine, purity of fuel is very
important factor to keep internal preciseness of HP pump and injector.

Accordingly, more dense mesh than conventional fuel filter is used. To prevent fuel filter internal
clogging due to paraffin separation, SYMC is using fuel line that high pressure and temperature
fuel injected by injector returns through fuel filter to have an effect of built-in heater (see fuel
system).

» System supplement and remedy against water in fuel

As mentioned above, some gas stations supply fuel with excessive than specified water. In the
conventional IDI engine, excessive water in the fuel only causes dropping engine power or engine
hunting. However, fuel system in the DI engine consists of precise components so water in the
fuel can cause malfunctions of HP pump due to poor lubrication of pump caused by poor coating
film during high speed pumping and bacterization (under long period parking). To prevent
problems can be caused by excessive water in fuel, water separator is installed inside of fuel

filter. When fuel is passing filter, water that has relatively bigger specific gravity is accumulated on
the bottom of the filter.

» Water drain from water separator

If water in the separator on the fuel filter exceeds a certain level, it will be supplied to HP pump
with fuel, so the engine ECU turns on warning lamp on the meter cluster and buzzer if water level
is higher than a certain level.

Due to engine layout, a customer cannot easily drain water from fuel filter directly, so if a
customer checks in to change engine oil, be sure to perform water drain from fuel filter.

Water
, separator

FUEL SYSTEM Modification basis
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The components in fuel system supply the fuel and generate the high pressure to inject the fuel to
each injector. They are controlled by the engine ECU.

The common rail fuel injection system consists of fuel tank, fuel line, low pressure line which
supplies low pressure fuel to the low pressure pump (including high pressure pump), common rail
which distributes and accumulates the high pressurized fuel from the fuel pump, high pressure
line which connected to the injector, and the engine control unit (ECU) which calculates the
accelerator pedal position and controls the overall performance of vehicle based on the input
signals from various sensors.

1) Fuel Flow Diagram

High pressure
pump

Fuel rail Supplying
m b high pressurized fuel
=

IMV control
Return to injectors ol
e, Y e, Y ue
w"".l %““.l %,’%_Vy ‘0,":7 temperature Returm o
», ‘9, ’0‘ ’“ < v : fuel tank
Fuel filter Supplying fuel | i
Fuel tank
Injector Injector control [ Water detection
| Various sensor data l .
- HFM
-WTS
-CPS
- CAm sensor
- Accelerator pedal sensor

Engine ECU
(DMC3.7)

| —— Supply line|

| ---------------- Return Iinel

| — ECU connecting Iinel
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2. SYSTEM LAYOUT AND OPERATION

1) Layout

g

Engine ECU (D20DTR)

Fuel tank

Engine control by various
signals

Fuel metering by sender

HFM sensor

Measuring intake air mass
and temperature

Crankshaft position sensor

Injector (C3l)

Measuring engine rpm

Pre-injection, main injection,
after-injection by signals from
ECU

v o ull

Determining injection order

FUEL SYSTEM
ACTYON SPORTS 11 2012.01
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High pressure pump

Plunger type HP pump (1,800 bar)

Vane type LP pump (6 bar)

Generating high pressurized fuel
and supplying it according to
engine rpm, required volume,
required pressure

Accelerator pedal positior
sensor

Detecting driver's intention
for speed up/down

Fuel filter assembly

Supplying clean fuel/fuel
heating/water separation by

priming pump

Fuel rail assembly

T-MAP sensor

Relieving the pulsation.
Measuring the fuel pressure.
Distributing the fuel to injectors.

Measuring booster pressure
and temperature
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2) Fuel System Flow Diagram

Injector return

[®)

......................... . S ———

: ; : H 5

i 1 i i 2

i : ' LP : g

: Int. E heater i ' IMV 1 @
o ! (250wW) A i o! H
Fuel supply & i i H ® i J H
H 1 H 1
i 2 M\
Fuel return i IFilter H i H
1 1
R s 7 ; doment § fubs
1 L i & NK H i vent.iets H
i Qa w = P P E
i i i E i Int. Priming pump i i i
1! L | Smmmemssmssssssmsssme——— - 1 H
HoLLY M K Fuel filter | :
| ]
E i | E HP fuel supply return 2 i I
R — R — i

Fuel tank HP pump-integrated

transfer pump

The fuel from the fuel tank is supplied to the fuel heater of fuel filter/priming pump and then low
pressure generated by the low pressure pump (built into HP pump) is transmitted to the HP pump.
The fuel pressure at the HP pump is controlled by the IMV valve, and the maximum allowed
pressure is 1,800 bar. The compressed fuel at the fuel pump is delivered to the rail, and injected by
the injectors according to the injection signals. The injection method is the same with the
conventional method; Fuel return by backleak which operates the needle valve.

The major difference is that the fuel return line is connected to the fuel filter inlet port, not the HP
pump venturi.

The pressure from the high pressure pump is increased to 1,800 bar from 1,600 bar, and the pump
is now installed to the cylinder head (cylinder block for previous model). The fuel pressure is
generated by the operation of intake camshaft and gears. The specifications for the IMV valve and
the fuel temperature sensor are not changed.

FUEL SYSTEM Modification basis
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3) Input/Output devices

Input Control Output
Main Map D20DTR
ECU
Crankshaft Engine rpm
position sensor (Engine load)
Cam position | ' Injection sequence Fuel volume
sensor Engi
(Engine rpm) feedback control
‘ IMV
(Inter metering
) valve)
HFM Required flow volume
(Intake air flow)| Required rail pressure
Accelerator pedal Driver’s will for
acceleration
Requested rail
pressure
Fuel rail Measured
pressure sensor rail pressure
Air-fuel ratio control
Sub Map Fuel volume
injection volume
Fuel temperature| Fuel temperature Infect
center measured njector
Coolant Compensation by
temperature coolant temperature
Boost pressure/
temperature
(Air volume calibration)
* Refer to Chapter "Engine Control".
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The engine ECU calculates the accelerator pedal based on the input signals from various sensors,
and controls the overall operation of the vehicle.

The ECU receives the signals from various sensor through data line, and performs effective air-fuel
ratio control based on these signals.

The crankshaft speed (position) sensor measures the engine speed, and the camshaft speed
(position) sensor determines the order of injections, and the ECU detects the amount of the
accelerator pedal depressed (driver's will) by receiving the electrical signals from the accelerator
pedal sensor.

The mass air flow sensor detects the volume of intake air and sends the value to the ECU.

The major function of the ECU is controlling air-fuel ratio to reduce the emission level (EGR valve
control) by detecting instantaneous air flow change with the signals from the mass air flow sensor.
Also, the ECU uses the signals from the coolant temperature & air temperature sensors, booster
pressure sensor, atmospheric pressure sensor to: a) determine injection starting point and set
value for pilot injection, and b) deal with various operations and variable conditions.

FUEL SYSTEM Modification basis
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INTAKE SYSTEM

GENERAL INFORMATION

1. SPECIFICATION

Unit Description Specification
Filter type Dry, filter element
) Initial resistance Max. 300 mmAq
Air cleaner element
Service interval EU; Clean or change every 20,000 km
GEN: Clean or change every 15,000 km
. Weight 103.9 kg
Air cleaner assembly
Operating temperature -30 ~100°C
Core material Aluminum
Size 614W x 192H x 30T
Intercooler Core size 614W x 192H x 30T
Tank material Plastic (Molding)
Efficiency 80%

* Shorten the service interval under severe conditions such as driving on a dusty road or offroad.
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2. INSPECTION
1) Troubleshooting

» When Abnormal Noises are Heard from the Engine Room

A\ cauTION

For the vehicle equipped with DI engine, if a learning noise occurs in each range or other
noises occur, the major cause of it is a faulty turbocharger assembly. But an interference issue,
poor tightness or loose in the intake and exhaust system also can cause those nhoises. This is
mainly because the operator didn't follow the instruction exactly when reconnecting the intake
hoses and pipes which were disconnected to check the system or replace the air cleaner. If the
intake system is free of any faults, check the EGR and PCV oil separator connected to the
intake system.

The figure may be different from the actual engine. Therefore, read thoroughly below before
replacing the parts.

2) Abnormal Noise Caused by Poor Tightness of Intake System

Air cleaner = HFM sensor = VGT turbocharger

4

Engine combustion

chamber 4= Intake manifold T Intercooler

When the DI engine is running, the air entered into the engine flows in the sequence as shown
above. If high intake pressure is applied to the loose or damaged part, a whistling noise may
occur, the intake air volume is measured incorrectly or the engine power is derated.

INTAKE SYSTEM Modification basis
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3) Troubleshooting Sequence
The basic checks for intake system are as follows:
» Basic Checks for Intake System
Check if any abnormal noise Make sure to replace or clean the air
occurs in each range while cleaner element periodically. Otherwise,
the vehicle is driven. engine will be derated or work abnormally
‘ because of low intake air volume.
: : : : Unlike the fuel system, which is a closed
Check if the engine warning lamp is o . . _
illuminated or any DTC is displayed on circuit, the intake system is an open circuit
the diagnostic device. system. Therefore any malfunction may
‘ occur due to dust and dirt.
Most of the connections consist of hoses
Check the hoses for loose connections, so the system cannot withstand high
or the clamps for deformation. temperature and pressure. Also it can be
‘ deformed or loosened easily because it is a
) ) clamp mounting system. Thus, when
Check tightness of the air cleaner checking the engine, basic inspections,
housing by shaking it. ) )
such as tightened status check and visual
‘ inspection for hose, etc., should be carried
Check the turbocharger and the outin advance.
intake/exhaust system for
interferences in each range.
Check the vacuum system and
the hoses connected.
» Other Checks for Intake System
Check the EGR system If the intake system is free of any faults,
(vacuum circuit, electrical circuit check for EGR and PCV oil separator.
of modulator, mechanical
movements of EGR valve).
Check the PCV oil separator.
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OVERVIEW AND OPERATING PROCESS
1. OVERVIEW

The intake system for D20DTR engine is equipped with a throttle body which includes a flap. This
flap is controlled by an electrical signal to cut off the intake air entering to the engine when the
ignition switch is turned off. Because of this, the shape of the intake manifold has been changed
and improved HFM sensor is newly adopted to control the intake air volume more precisely.

2. COMPONENT

2313-15 HFM sensor

HFM sensor, version 6
*For more information, refer to Chapter "Engine
Control".

2313-01 Air cleaner assembly

2330-01 Intercooler assembly

INTAKE SYSTEM
ACTYON SPORTS 11 2012.01
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1719-02

Swirl control valve

Operating variably in accordance with the
engine load and rpm.* For more information,
refer to Chapter "Engine Control".

1719-01

Intake manifold

Passage for variable swirl valve and for intake

ar

1719-16

Electric throttle body

* For more information, refer to Chapter

"Engine Control".
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3. INPUT/OUTPUT OF INTAKE SYSTEM

Input

Control

Output

Main Map

HFM
(Intake air)

Accelerator pedal

Intake air flow
volume

Driving condition
(Acceleration demand)

Sub Map

Coolant
temperature

\

Crankshaft
position sensor

(

HFM
(Intake air)

Engine warming up

Engine rpm
(Engine load)

Engine rpm
(Engine load)

* For more information, refer to Chapter " Engine Control".

Variable swirl control
according to driving
condition

Fuel injection
pressure control

Throttle body for
intake air mass control

INTAKE SYSTEM
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4. OPERATING PROCESS

air cleaner ﬁ‘ ,é, coolant as option

| U inter-
cooler

bypass tube

exhaust manifold

exhaust

» Work Flow
Intake Combustion
Air cleaner ) HFM sensor s Turbocharger mfp Intercooler mp manifold =) chamber in
engine
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1) Types of swirl

~ - Swirl: One cylinder has two intake air ports, one is set horizontally
= and the other one is set vertically. Swirl is the horizontal air flows in
< cylinder due to the horizontal intake air ports.

\_/ Tumble: Tumble is the vertical air flows in cylinder due to the

Q vertical intake air port

\ / Squish: Squish is the air flows due to the piston head. Normally,
C this is appears at the final process of compression. In CRDi
engine, the piston head creates the bowl type squish.

2) Swirl control

In DI type diesel engine, the liquefied fuel is injected into the cylinder directly. If the fuel is evenly
distributed in short period, the combustion efficiency could be improved. To get this, there should
be good air flow in cylinder. In general, there are two intake ports, swirl port and tangential port, in
each cylinder. The swirl port generates the horizontal flow and the tangential port generates the
longitudinal flow. In low/mid load range, the tabgential port is closed to increase the horizontal
flow. Fast flow decreases the PM during combustion and increases the EGR ratio by better
combustion efficiency.

Intake air control valve
closed
Tangential port

Swirl port Swirl port

Protrusion that
generates Swirl

INTAKE SYSTEM Modification basis
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Load Engine speed | Swirl valve Amou_nt of Remarks
swirl
Low speed, below 3.000 Closed Heavy Increased EGR ratio, better air-fuel
Low load rpm mixture (reduce exhaust gas)
High speed, | oyer 3,000 rpm Open Light Increase charge efficiency, higher
High load engine power

The variable swirl valve actuator operates
when turning the ignition switch ON/OFF
position to open/close the swirl valve. In this
period, the soot will be removed and the
learning for swirl valve position is performed.

TURBOCHENGINETE INTAKE FUEL ENGINE B ENGINE
HARGER JEXHAUSTH SYSTEM | SYSTEM JASSEVMBLEGENERAL|

Swirl valve

COOLINGRLUBRICA
SYSTEM ION

3) Features

- Swirl and air intake efficiency
To generate the swirl, the intake port should be serpentine design. This makes the resistance
in air flow. The resistance in air flow in engine high speed decreases the intake efficiency.
Eventually, the engine power is also decreased, Thus, the swirl operation is deactivated in high
speed range to increase the intake efficiency.

- Relationship between swirl and EGR
To reduce Nox, it is essential to increase EGR ratio. However, if EGR ratio is too high, the PM
also could be very higher. And, the exhaust gas should be evenly mixed with newly aspired air.
Otherwise, PM and CO are dramatically increased in highly concentrated exhaust gas range
and EGR ratio could not be increased beyond a certain limit. If the swirl valve operates in this
moment, the limit of EGR ratio will be higher.

ARGIN
(€

D20DTR §CH
PRE-

4) Relationship between swirl and fuel injection pressure

The injector for DI engine uses the multi hole design. For this vehicle, there are 8 holes in injector.
If the swirl is too strong, the injection angles might be overlapped and may cause the increased
PM and insufficient engine power. Also, if the injection pressure is too high during strong swirl, the
injection angles might be overlapped. Therefore, the system may decreases the fuel injection
pressure when the swirl is too strong.

ENGINE CDPF E-EGR B CRUISE @ STARTIN
CONTROJ SYSTEM [ SYSTEM § CONTRO (€
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ENGINE EXHAUST SYSTEM

GENERAL INFORMATION

1. TROUBLESHOOTING

1) Work Flow

When Engine Exhaust Gas shows White Smog or
Blue Smog

v

Poor Connection between
Compressor Outlet and
Intake Manifold

Reconnection

v

Clogging or Damage
between Air Cleaner and
Turbo

*YES

Clean or Replace Affected
Components

+YES

Refer to Diagnosis Table

Excessive Consumption of Engine Oil

v

Improper Inspection of Air e

Cleaner Contamination

+YES

Replace Air Cleaner

Element

NO

Improper Viscosity of
Engine Oil Being Used

+YES

Replace with Specified Oil

NO

NO . Oil Leak Sign Around NO . Clogging of Engine Oil
Intake Manifold Element
*YES *YES +YES
Inspect PVC Line Replace Oil Filter
NO
Oil Leakage at Seal . . .
NO between Turbo Charger NO Engine _Malfunctlon (Ring,
b g Piston, Valve)
and Compressor

*YES

Repair (overhaul)

Engine

Poor Oil Seal at Turbo
Compressor Side (Oil leak
sign at housing and wheel)

*YES

Refer to Diagnosis

Table

v

Poor Oil Seal at Turbo

in housing and wheel)

+YES

Refer to Diagnosis Table

NO

Turbine Side (trace of leakage ——— |

Oil Leakage at Engine
Exhaust Manifold (damages
to ring, piston and valve)

+YES

Inspect or Repair Manifold

NO
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2. CAUTIONS

- Do not park the vehicle on flammable materials, such as grass, leaves and carpet.

- Do not touch the catalyst or the exhaust gas ignition system when the engine is running.

- If a misfire occurs in the combustion chamber or the emission of pollutant exceeds the
specified level, the catalyst can be damaged.

- When servicing or replacing components of the exhaust system, makes sure that the
components are positioned at regular intervals from all other parts of the under body.

- Be careful not to damage the exhaust system when lifting the vehicle from its side.

- All components and body parts of the engine exhaust system should be inspected for crack,
damage, air hole, part loss and incorrect mounting location. Also check for any deformation
which can result in exhaust gas drawn into the vehicle.

- Make sure that the exhaust pipe is cooled down sufficiently before working on it because it is
still hot right after the engine is stopped.

- Wear protective gloves when removing the exhaust pipe.

ENGINE EXHAUST SYSTEM YT
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

This system purifies the exhaust gas generated by the combustion in the engine to reduce the

pollutants and noise during that arise during combustion.

2. LAYOUT

Exhaust manifold assembly

Exhaust front pipe assembly

CDPF assembly

azwr -

* For more information, refer to Chapter
"Engine Control".

Muffler assembly

Exhaust tail pipe assembly
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3. OPERATING PROCESS

1) Exhaust Gas Flow

Engine Exhaust Release to
combustion manifold Turbocharger Exhaust pipe atmosphere
chamber [—™ — — P
A
ECU control
— | E-EGR bypass
Intake manifold
L E-EGR valve
2) Input & Output Devices
Input Output
Accelerator _
pedal sensor - E-EGR valve
Coolant -~
temperature sensor " EGR bypass valve
HFM sensor > ECU EGR bypass
solenoid valve
Throttle valve > [
Oxygen sensor >
Crank position sensor >
Vacuum

ENGINE EXHAUST SYSTEM
ACTYON SPORTS 11 2012.01
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TURBOCHARGER 1914-01
GENERAL INFORMATION

1. SPECIFICATION

Unit Description Specification

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

Max. expansion coefficient 4.0

Max. turbine speed 226,000rpm

Turbocharger Max. temperature of turbine

housing

Weight 6.5kg

790 C

E-VGT actuator Operation duty cycle 250Hz

TURBOC ERENGINESESINTAKE
HARGER REXHAUSTRISYSITEM
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2. INSPECTION

1) Cautions During Driving

The following lists cautions to take during test drive and on the turbocharger vehicle, which must
be considered during the operation.

1. It's important not to drastically increase the engine rpm starting the engine. It could make
rotation at excessive speed even before the journal bearing is lubricated and when the
turbocharger rotates in poor oil supply condition, it could cause damage of bearing seizure
within few seconds.

2. If the engine is running radically after replacing the engine oil or oil filter brings poor oil supply
condition. To avoid this, it's necessary to start off after idling the engine for about 1 minute
allowing oil to circulate to the turbocharger after the replacement.

3. When the engine is stopped abruptly after driving at high speed, the turbocharger continues to
rotate in condition where the oil pressure is at '0'. In such condition, an oil film between the
journal bearing and the housing shaft journal section gets broken and this causes abrasion of
the journal bearing due to the rapid contact. The repeat of such condition significantly reduces
life of the turbocharger. Therefore, the engine should be stopped possibly in the idle condition.

A\ cauTiON

After string for long period of time during winter season or in the low temperature condition
where the fluidity of engine oil declines, the engine, before being started, should be cranked to
circulate oil and must drive after checking the oil pressure is in normal condition by idling the
engine for few minutes.

TURBOCHARGER Modification basis
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2) Inspection of Turbocharger

When problem occurs with the turbocharger, it could cause engine power decline, excessive
discharge of exhaust gas, outbreak of abnormal noise and excessive consumption of oil.

1. On-board Inspection

- Check the bolts and nuts foe looseness or missing

Check the intake and exhaust manifold for looseness or damage
Check the oil supply pipe and drain pipe for damages

Check the housing for crack and deterioration

2. Inspection of turbine

Remove the exhaust pipe at the opening of the turbine and check, with a lamp, the existence of
interference of housing and wheel, oil leakage and contamination (at blade edge) of foreign
materials.

- Interference: In case where the oil leak sign exists, even the small traces of interferences on
the turbine wheel mean, most of times, that abrasion has occurred on the journal bearing.
Must inspect after overhauling the turbocharger.

- QOil Leakage: Followings are the reasons for oil leakage condition

* Problems in engine: In case where the oil is smeared on inner wall section of the exhaust
gas opening.

* Problems in turbocharger: In case where the oil is smeared on only at the exhaust gas
outlet section.

A\ cAuTION

Idling for long period of time can cause oil leakage to the turbine side due to low pressure of
exhaust gas and the rotation speed of turbine wheel. Please note this is not a turbocharger
problem.

- Qil Drain Pipe Defect
In case where ail flow from the turbocharger sensor housing to the crank case is not smooth
would become the reason for leakage as oil builds up within the center housing. Also, ol
thickens (sludge) at high temperature and becomes the indirect reason of wheel hub section. In
such case, clogging and damage of the oil drain pipe and the pressure of blow-by gas within
the crank case must be inspected.

- Damages due to Foreign Materials
When the foreign materials get into the system, it could induce inner damage as rotating
balance of the turbocharger gets out of alignment.

Modification basis TURBOCHARGER
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3) Inspection of Turbine
Thoroughly check the followings.

A\ cAuTION

Must absolutely not operate the turbocharger with the compressor outlet and inlet opened as it
could damage the turbocharger or be hazardous during inspection.

- Interference: In case where is trace of interference or smallest damage on the compressor
wheel means, most of times, that abrasion has occurred on the journal bearing. Must inspect
after the overhaul.

- Oil Leakage: The reason for oil leakage at the compressor section is the air cleaner, clogged
by substances such as dust, causes the compressor inlet negative pressure.

a. Rotating in high speed at no-load for extended period of time can cause oil leakage to the
compressor section as oil pressure within the center housing gets higher than pressure
within the compressor housing.

b. Overuse of engine break (especially in low gear) in down hill makes significantly low
exhaust gas energy compared to the time where great amount of air is required during
idling conditions of the engine. Therefore, amount of air in the compressor inlet increases
but the turbocharge pressure is not high, which makes negative

A\ cauTiON
No problem will occur with the turbocharger if above conditions are found in early stage but
oil leaked over long period of time will solidify at each section causing to breakout secondary
defects.

Damages by foreign materials: In case where the compressor wheel is damaged by foreign
materials requires having an overhaul. At this time, it's necessary to check whether the foreign
materials have contaminated intake/exhaust manifold or inside of engine.

TURBOCHARGER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
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4) Possible Causes of Defect

The following tries to understand the defects that can occur with vehicle installed with the
turbocharger and to manage the reasons of such defects.

1. In case where oil pan/oil pipe has been contaminated, oil filter is defected and where adhesive
of gaskets has been contaminated into the ail line.

| Contamination of Oil

v

Journal Bearing
Damage or Wear

v

v

Clogging of Oil
Passage

v

| Metal Contact

| Shaft Journal Bearing Wearl

| Rotor Wear

l Poor Oil Supply |

v

Seal Wear at
Exhaust System

Y

Seal Wear at Intake
System

Y

| Oil Leakage |

v

Interference of
Turbine and Com-
pressor Components

Abnormal Noise

Y

Lack of Power/Poor
Acceleration (Lack of
Turbo Charged Pressure)

Check Booster Pressure

Control Valve

Y

Check Exhaust Gas Pipes

Modification basis
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2. Oil Pump Defect: Rapid over-loaded driving after replacing oil filter and oil and clogging of oil

line.

Poor Oil Supply

Metal Contact of Shaft /Journal Bearing/
Center Housing Inner Part

v

Journal Bearing/Center Housing Inner Part
Wear/Seizure

v

| Melt down of Bearing to Turbine Wheel Journal |

Rotor Rotational Movement

v

Seal Wear at Exhaust
System

Y

Seal Wear at Intake
System

Y

v

Interference of Turbine and
Compressor Components

| Oil Leakage
Lack of Power/Poor
Abnormal Noise Acceleration (Lack of
Turbo Charged Pressure)
TURBOCHARGER

ACTYON SPORTS 11 2012.01
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3. Turbine Side: Inflow of foreign materials from engine
Compressor Side: such as air filter, muffler and nut

Inflow of Foreign Material s

v

Inflow of Foreign Materials
into Turbine

v

Shaft Wheel Blade Break

v

Inflow of Foreign Materials
into Compressor

v

Compressor Wheel Blade
Break

| Unbalancing Rotor Rotation |

Rotor Bearing Wear

v

| Rotor Turning Movement |

v

Seal Wear at Exhaust
System

v

Seal Wear at Intake
System

v

v

Oil Leakage

Interference of Turbine and
Compressor Components

Y

Abnormal Noise

Y

Lack of Power/Poor
Acceleration (Lack of
Turbo Charged Pressure)
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4. Defects caused by reasons other than that of the turbocharger.

Oil Leakage at Turbine |
<In case where the scanner <Mechanical
displays as electrical malfunction> Malfunction>
Excessive Engine Wear Excessive Inflow of Blow-By
v Gas, Idling at Low Speed,
Clogging of Oil Drain Pipe
Dampness or Poor Connec-

tion of Turbo Charger Actuator
Connecting Vacuum Circuit

Oil Leakage at Turbine Oil Leakage at Seal
Housing Entrance
Detection of DTC Code
Caused By HFM Sensor or
Misunderstanding of Qil EGR Valve Malfunction Carbonization Caused By
Leakage * High Temperature

+ Vacuum Modulator Power +

- Control Error for Controlling
No Problems in Turbo Actuator in Engine ECU | Seal Wear |
Charger System +
| Oil Leakage |

| Oil Leakage at Compressor I

v v

Inflow of Dust Increase of Negative Pressure
Increase at Inlet Side

v

Oil Leak Sign at Compres- Excessive Inflow of Blow-By
sor Inlet and Outlet Gas, No-Load High Speed
Rotation
-

Y

Misunderstanding of Oil - No Problems in Turbo
Leakage Charger System
TURBOCHARGER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3. TROUBLESHOOTING

The followings are cautions to take in handling defects of turbocharger, which must be fully aware
of.

ENGINE B ENGINE
GENERAL|

1) Cautions

SYSTEM QASSEMB

1. After stopping the engine, check whether the bolts on pipe connecting section are loose as
well as the connecting condition of vacuum port and modulator, which is connected to the
actuator.

2. During idling of the engine, check for leakage in the connecting section of pipe (hoses and
pipes, duct connections, after the turbocharger) by applying soap water. The leakage
condition in the engine block and turbine housing opening can be determined by the
occurrence of abnormal noise of exhaust.

3. By running the engine at idle speed, abnormal vibration and noise can be checked.
Immediately stop the engine when abnormal vibration and noise is detected and make
thorough inspection whether the turbocharger shaft wheel has any damages as well as
checking the condition of connections between pipes.

4. In case where the noise of engine is louder than usual, there is possibility of dampness in the
areas related with air cleaner and engine or engine block and turbocharger. And it could affect
the smooth supply of engine oil and discharge.

5. Check for damp condition in exhaust gas when there is sign of thermal discoloration or
discharge of carbon in connecting area of the duct.

6. When the engine rotates or in case where there is change in noise level, check for clogging of
air cleaner or air cleaner duct or if there is any significant amount of dust in the compressor
housing.

7. During the inspection of center housing, inspect inside of the housing by removing the oil
drain pipe to check for sludge generation and its attachment condition at shaft area or turbine
side.

8. Inspect or replace the air cleaner when the compressor wheel is damaged by inflow of foreign
materials.

9. Inspect both side of the turbocharger wheel after removing inlet and outlet pipe of the
turbocharger.
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2) Work Flow for Troubleshooting

Poor Engine Power or Smoke Discharge

v

and Clogging of Oil Pass
Type Air Cleaner

Air Cleaner Contamination

Replace Air Cleaner

Air Filter

Element or Oil Pass Type

Slack between Compres-

v

Leaks at Exhaust Mani-
fold

Manifold

Inspect and Repair Intake

v

Clogging Between Air
Cleaner and Compressor

Components

Clean or Replace Affected

NO NO
———P=| sor Entrance and Exhaust ———B| Leaks at Intake Manifold
Manifold Connection
+YES +YES +YES
. Inspect and Repair
Reconnect Connections Intake Manifold
NO
Poor Rotation or Interfer-
NO Leaks at Tyrbo Charger NO . ence of Turbo Charger
> Connecting Flange c
omponents
+YES +YES
Refer to Diagnosis
Table
NO
NO Clogging Between Com- NO
———P»| pressor Exit and Intake |———p»| Clogging of Engine Muffler
Manifold
+YES +YES +YES
Clean or Replace
Clean c():r Replace tAffected Affected Compo-
omponents nents
+ NO
Weakness of Engine
NO Function, Intake/Exhaust
—

Exhaust Manifold

Clogging of Engine Intake/

*YES

Inspect and Repair
Related Components

Valve Damage, Timing
Defects of Each Valve

+YES

Inspect and Repair
Related Components

TURBOCHARGER
ACTYON SPORTS 11 2012.01
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Abnormal Noise from Turbo Charger System

v

Contamination or Clogging
of Air Cleaner

Clean or Replace If
required

Leaks at Pipe and Hose

Inflow of Foreign Material

v

Inflow of Foreign Materials
to Intake Manifold

NO Duct Parts between NO to Compressor Entrance
Manifolds of Turbo Charger or Housing
*YES *YES +YES
Inspect and Repair Air
Inspect or Replace Cleaner Element and Turbo
Connections Charger after Removing
Foreign Materials
NO
. . Poor Rotation of Rotating
N_O> Inflow of Foreign Materials N_O> Turbo Charger Compo-

*YES

Inspect and Repair Air
Cleaner Element and Turbo
Charger after Removing
Foreign Materials

to Muffler

*YES

Repair Muffler and Turbo
Charger After Removing
Foreign Materials

nents and Interference

+YES

Repair Housing and
Turbo Charger and
Inspect Normal Opera-
tion for Engine

v

Check the Interference
between Rotating Turbo
Charger Components and
Housing

*YES

Refer to Diagnosis Table

NO

Modification basis
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Poor Rotation of the Turbo Charger

v

Compressor Wheel
Damages By Inflow of
Foreign Material

Repair or Replace Air
Cleaner Element and
Turbo Charger

Turbine Wheel Damages

Clogging of Compressor
by Dust

Repair or Replace Air
Cleaner Element and
Turbo Charger

v

Excessive Filling of Oil
When Installing

Oil Disappears After
Combustion

v

Deterioration of Turbo
Charger Journal

*YES

Refer to Diagnosis Table

pressure in crankcase)

+YES

Inspect PVC Line

NO . NO Interference of Compres-
— |  Bylnflowof Foreign — i———8 \yeel with Housing
Material
*YES +YES +YES
Fatigue and Wear in
Repair or Replace Ex- Bearing or Shaft
haust Manifold Journal (Refer to
Diagnosis Table)
+ NO
Excessive Deposit of
NO . Carbon or Combustion NO Gel Type Oil in Center
Residues Inside of Turbine B Housing
Wheel by Oil Contamination
+YES +YES +YES
Repair or Replace Turbo Repair or Replace Engine
Charger Oil Filter and Turbo
Charger
Oil Leakage at Turbine in Turbo Charger
. . . Gel Type Oil in Center
—»NO _Clogglng of Oil Drain —»NO Housing or Excessively
Pipes in Turbo Charger . :
Contaminated Oil
*YES +YES *YES
Clean or Replace Drain Repair or Replace
Line Engine Oil Filter and
Turbo Charger
NO
NO Poor Engine Function
————B=| (Too High Blow-by gas

TURBOCHARGER
ACTYON SPORTS 11 2012.01
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Oil Leakage at Compressor in Turbo Charger

v

Contamination of Air
Cleaner Element

Clean or Replace Air
Cleaner Element

Clogging or Damage of

v

Looseness in Connection
between Compressor

Outlet and Intake Manifold

Reconnect After
Inspection

v

L’ Too High Qil Viscosity L’ Pipe between Air Cleaner
and Turbo Charger
+YES +YES +YES
Replace Damaged
Replace With Specified Components after
Oil Cleaning clogged Area
NO
NO Oil Leakage at Intake NO Clogging of Qil Drain Pipe
b Manifold > in Turbo Charger System
+YES +YES +YES
Inspect and Repair Intake Clean Clogged Area
Manifold After Inspection
NO
NO Clogging Between Com- NO
————— = pressor Outlet and Intake |———| Clogging of Engine Muffler

Deterioration or Damage
to Compressor Wheel

+YES

Manifold

Clean, Repair or Replace
Air Cleaner Element and
Turbo Charger

+YES

Refer to Diagnosis Table

+YES

Inspect PCV Line

Modification basis
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Wear in Turbo Charger Inner Diameter and
Shaft Journal

v

Poor Qil Filling When
Installing or Replacing
Turbo Charger

Reinstall While Using
Specified Oil

v

Poor Oil Supply by
Clogging of Oil Supply
Pipe in Turbo Charger

+YES

Clean and Repair Dam-
aged Components

Filter

*YES

Replace Oil Filter

NO g | Contamination of Oil Filter NO > Lack of Oil in Turbo
or Use of Low Grade Oil Charger
+YES *YES *YES
Clean or Replace Air
Cleaner Element / Re- Add Oil During Idling
place With Specified Oil
NO
. . . Wear in Journal Section
NO . Clogging of Engine Oil NO . By Clogging in Center

Housing

*YES

Repair or Replace
Turbo Charger

v

Poor Function of Engine
Qil Pump

+YES

Inspect and Replace If
Required

» For other diagnosis, refer to Diagnosis section.

NO

TURBOCHARGER
ACTYON SPORTS 11 2012.01
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM DESCRIPTION OF E-VGT
(Electric-Variable Geometry Turbine)

1) Overview

The E-VGT turbocharger has one shaft where at each ends are installed with two turbines having
different angles to connect one end of housing to the intake manifold and the other end to the
exhaust manifold. As the turbine, at exhaust end, is rotated by exhaust gas pressure the impeller,
at intake end, gets rotated to send air around center of the impeller, being circumferentially
accelerated by the centrifugal force, into the diffuser. The air, which has been introduced to the
diffuser having a passage with big surface, transforms its speed energy into the pressure energy
while being supplied to the cylinder improving the volume efficiency. Also, the exhaust efficiency
improves as the exhaust turbine rotates. The turbocharger is often referred to as the exhaust
turbine turbocharger.

Diffuser: With the meaning of spreading out it is a device that transforms fluid's speed energy into
the pressure energy by enlarging the fluid's passage to slow down the flow.

The E-VGT system installed to the D20DTR engine variably controls the passages of the turbine
housing to regulate the flow rate of the exhaust gas. The actuator of E-VGT is a DC motor
actuator (E-Actuator) which controls more quickly and precisely than the previous vacuum type
actuator.

The engine ECU controls the E-Actuator electronically as follows:

- At low speed: Narrows the flow passage for the exhaust gas, resulting in increasing the
flow speed of the exhaust gas and running the turbine quickly and powerfully.

- At high speed: Expands the flow passage for the exhaust gas, resulting in increasing the
mass flow of the exhaust gas and running the turbine more powerfully.

Modification basis TURBOCHARGER

Application basis ACTYON SPORTS 11 2012.01
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2) Features

(1) Performance (for EURO V)

1. Enhanced emmission control: By temperature control with CDPF system

- Target temperature and airflow control

(2) E-VGT Actuator (Electric-Actuator)

1. Optimizes the exhaust gas flow rate by controlling the vanes inside the turbine housing with

the E-Actuator.

Maximizes the intake air charging efficiency (Approx. 15%)

2. Has a faster response time than the conventional vacuum actuator.

Improved low speed torque, high speed power and fuel economy.
Improved acceleration performance with rapid response time of vane.

Features

Benefits

Folding and unfolding of the
vane is controlled electrically
Easy to get low speed air
volume

Rapid response time
Electric control

Improved low speed torque
and power

Reduced exhaust gas
Improved fuel consumption
Improved acceleration
performance

TURBOCHARGER
ACTYON SPORTS 11 2012.01
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2. COMPONENTS

* MFH O 222 AEIHOoIH Zx

E-VGT turbocharger

Engine ECU (D20DTR)

e
Atmospheric pressure, RPM
signal

Accelerator pedal position
sensor

E-VGT duty control

Transfers driver's will to
accelerate to ECU

-

T-MAP sensor

HFM sensor

Booster pressure and
temperature

Improves the engine power

Operates the VGT according
to engine warm-up

Modification basis

Application basis
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SPOITS
Input Output
Engine rpm
Accelerator pedal ECU
sensor
Y: Injection volume
Atmospheric
pressure sensor Z: Booster 722>
pressure p =
Boost pressure sensor » . I,//’,'ﬁg'i;“ I\‘ | E-VGT actuator
Z771 7F
Intake temperature X: Engine rpm
sensor
Vehicle speed sensor
Coolant temperature
sensor
Clutch switch
SR vl Intercooler
Ji
At low speed

Accelerator pedal signal
Vehicle speed singal
Clutch signal

Booster |},
pressure'!!

Intake air _

Intake air
temperature

Tarhet booster pressure VGT modulator

ECU —» Vane

Feedback VGT(Air mass) JU L actuator

il Duty control Electric

: : 1 Actuator
______ ) i Vacuum

......... 1 ! pump
_4
TURBOCHARGER Modification basis
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4. OPERATING PRINCIPLES

The E-VGT is designed to get more improved engine power in all ranges by controlling the
turbine as follows:

1) How it Works at Low Speed

Normal turbocharger cannot get the turbo effect because the amount of exhaust gas is not
enough and the flow speed is slow in a low speed zone, but VGT allows the flow passage of
exhaust to narrow, resulting in increasing the flow speed of exhaust gas and running the turbine
quickly and powerfully. Therefore, as VGT can intake more air than normal turbocharger, it can
give the benefit of the increased output even in a low speed zone.

Control Turbocharger driving | Control method Effect Improved
range mechanism performance
The flow rate is
increased as the
Narrows the flow | exhaust gas
At low passage for the | passes the narrow Improved
exhaustgas by | passage low speed
speed .
folding the — Increased torque
vanes turbine & impeller
speed, Increased
compressive force
% Basic principle at low speed
At low speed, it utilizes the principle of
venturi. For example, when air flows through
the venturi tupe, the flow speeq is faster arld Vi Tube =
the pressure is lower at the point "A". In this —
case, if the inner diameter of venturi is more
narrowed, the f|0VY speed is so much faster V1 x A1 = V2 x A2 = Constant
(refer to the equation).

Modification basis TURBOCHARGER
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2) How it Works at High Speed

In a high speed zone, the amount of exhaust gas increases and it is accompanied with a great
force. Therefore, if the inner diameter of venturi is more widened, the turbine in the turbocharger
by the releasing force of abundant exhaust gas can deliver a more increased energy to the
compressor. The output will increase in submission to the increase of intake air volume.

Control Turbocharger driving
range mechanism

Control methoc

Effect Improved
performance

The flow rate is
increased due to

Expands the

flow passage the expanded Improved
At high for the exhaust | P3SSage™ maximum
speed gas by _Increased turbine & power

unfolding the impeller speed,

vanes Increased'

compressive force
TURBOCHARGER

ACTYON SPORTS 11 2012.01
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LUBRICATION SYSTEM

|1503-00

GENERAL INFORMATION

1. SPECIFICATION

Unit Specification
Oil pump Lubrication system Gear pump, forced circulation
Type Inscribed gear
Capacity 63 L at 4,000 rpm
Relief pressure 5.8 bar + 0.3 bar
Oil filter Type Full flow/Paper element
Engine oil Specified oil SAE 5W30 (approved by MB SHEET 229.51)
Capacity (L) Min.: 4.5L
Max.: 6.0 L S
[id)
Service EU Change every 20,000 km or 12 months %‘
interval (The service interval should be shortened under
severe conditions)
General Change every 15,000 km or 12 months
(The service interval should be shortened under
severe conditions)
Qil injection Type Piston
nozzle
22 Operating pressure 1.5bar
Closing pressure 1.0bar
Oil flow 4 L/min
QOil pressure Permissible pressure 10bar
switch
A\ cauTiON

The engine oil filter element should be changed at the same time with the engine oil.

- Regularly check the engine oil level and add the engine oil if necessary.

- Remember to check the engine oil level and shorten the cycle to replace the engine oil
under severe driving conditions.

Severe Driving Condition
- Frequent stop-and-go traffic, extended idling, short driving distance below 6 km, driving
distance below 16 km when the outside temperature remains below freezing
- Driving in a hilly or mountainous terrain, sandy, or dusty area
- High load driving such as trailer towing
- Taxi, patrol service or delivery service (extended idling and excessive driving with low

speed)

Modification basis

Application basis
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2. MAINTENANCE
1) Level Check

Park the vehicle on a level ground and apply the parking brake. Stop the engine and wait more
than 5 minutes.

- Pull out the dipstick and wipe it with a clean cloth. Reinsert it all the way.
- Pull out it again and check the oil level.

- The ail level should be between the maximum (Max) mark and minimum (Min) mark on the oil
dipstick. Qil should be replenished before the level goes below the minimum mark.

A\ WARNING

Operating vehicle with insufficient amount of oil can damage the engine. Make sure the engine
oil level is correct and add oil if necessary.

B = Engine oil dipstick

N

2) Replenishment

If the level gets to the lower point, open the filler cap on top of the cylinder block and add the
genuine oil without exceeding the level of the upper mark.
Recheck the oil level after 5 minutes.

A\ cauTION

- Regularly check the engine oil level and add Ssangyong genuine engine ail if necessary.
- Clean the dipstick with clean cloth so that any foreign materials cannot get into the engine.
- The oil should not go above the upper mark on the dipstick.

- The engine oil may be consumed more if the engine is new.

LUBRICATION SYSTEM
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM DESCRIPTION

1) Overview

The lubrication system supplies oil to each lubrication section to prevent friction and wear and to
remove heat from the friction part. As the engine runs, frictional heat is generated on each
lubrication section. If this condition persists, the bearing can be burned and stuck.

In other words, it creates an oil film on each sliding surface to convert solid friction to liquid
friction in order to minimize wear and prevent temperature increasing on the friction part.

For the D20DTF engine with no oil pressure switch, the engine ECU receives the low engine oil
level signal from the oil level sensor and communicates with the instrument cluster through the
CAN communication to turn on the warning lamp.

2) Components

Oil pump

Oil dipstick gauge

Qil cooler

Oil pressure switch

Modification basis

Application basis
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COOLING SYSTEM
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GENERAL INFORMATION

1. SPECIFICATION

Unit Description Specification
Cooling system Type Water cooling, forced circulation
Coolant Capacity approx. 8.5 L
Radiator Core size 555W x 582.4H x 27T (over 326,250mm?2)
Flow type Cross flow
Min. cooling capacity over 68,000 kcal/h
Antifreeze Type Long life coolant
Mixing ratio 50:50
(water.antifreeze)
Cooling fan module Type Electric
Capacity @472 x 400W x 58
Control type PWM type
Coolant reservoir Capacity over1l5L
Circulation Closed roof type
Pressure cap Screw type, 1.4bar
Vacuum valve Screw type, 1.4bar
Thermostat Type Wax pallet type
Opening temperature 90°C
Fully open temperature 100°C
Valve lift 8 mm

Modification basis

Application basis

Affected VIN
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2. INSPECTION
Problem Possible Cause Action

Coolant level is
too low

- Leak from the radiator
- Leak from the coolant auxiliary tank
- Leak from the heater core

- Change the radiator
- Change the coolant auxiliary tank
- Change the heater

- Leak from the coolant hose
connections
- Damaged coolant hose

- Reconnect the hose or replace
the clamp
- Change the hose

- Leak from the water pump gasket
- Leak from the water pump internal
seal

- Change the gasket
- Change the water pump

- Leak from the water inlet cap
- Leak from the thermostat housing

- Change the water inlet cap
gasket
- Change the thermostat sealing

- Incorrect tightening torque of the
cylinder head bolts
- Damaged cylinder head gasket

- Tighten the bolts to the specified
torque
- Change the cylinder head gasket

Coolant - Coolant leakage (Coolant level is low) - Add coolant
temperature is - Improper coolant mixture ratio - Check the coolant concentration
too high - Kinked coolant hose (Anti-freeze)
- Repair or replace the hose
- Defective thermostat - Change the thermostat
- Defective water pump - Change the water pump
- Defective radiator - Change the radiator
- Defective coolant auxiliary tank or - Change the coolant auxiliary tank
tank cap or tank cap
- Cracks on the cylinder block or - Change cylinder block or cylinder
cylinder head head
- Clogged coolant passages in the - Clean the coolant passage
cylinder block or cylinder head
- Clogged radiator core - Clean the radiator core
- Improper operation of cooling fan - Replace the cooling fan or repair
the related circuit
- Defective temperature sensor or - Replace the sensor or repair the
faulty wiring related wiring
Coolant - Thermostat is stuck open - Change the thermostat

temperature is
too low

- Improper operation of cooling fan

- Replace the cooling fan or repair
the related circuit

- Defective temperature sensor or
faulty wiring

- Replace the sensor or repair the
related wiring

COOLING SYSTEM

ACTYON SPORTS 11 2012.01
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1) Coolant Level Check

1. Park the vehicle on level ground and apply the parking brake. Stop the engine and wait until it is
cooled down.

2. The coolant level should be between the MAX and MIN mark on the coolant reservoir.
Check the coolant level. If the level is below the “MIN” mark, immediately add coolant.

(O]

zZa
=
owm
S5

A\ cauTiON

- Scalding hot coolant and steam could be blown out under pressure, which could cause
serious injury. Never remove the coolant reservoir cap when the engine and radiator are hot.

- Avoid any direct contact of the coolant to the painted body of the vehicle.

Modification basis COOLING SYSTEM

Application basis ACTYON SPORTS 11 2012.01
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2) Leak Test

1. Release the pressure in the system by
loosening the pressure cap of the coolant
reservoir slightly. Then, remove the pressure
cap completely.

A\ cAuTION

Never open the cap until the coolant
temperature becomes under 90C to
prevent any burn.

2. Add the coolant so that the coolant level is
between MAX and MIN mark on the
coolant auxiliary tank.

3. Connect the tester to the tank filler and
apply pressure (1.4 bar).

4. Check all the coolant hoses, pipes and
connections for leaks when the pressure of
the tester drops, and replace or tighten, if
necessary.

Immerse the thermostat into the water. Heat
Coolant the water and check the valve opening
temperature gauge temperature

Valve opening

109
temperature 90+2¢C

© 0 @ 0 0 ©

COOLING SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis
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3. CAUTIONS
A\ cAuTION

If 100% of anti-freeze is added, the water pump vane can be damaged and thermal
conductivity can be decreased resulting in poor circulation in the cooling system which leads
to overheated engine.

Use of non-recommended coolant could cause damage to the cooling system and
overheating of the engine.

Opening the coolant reservoir cap while the engine is running or hot can cause burns by hot
steam or water.

To open the coolant reservoir cap, wrap the cap with a wet towel or thick cloth after the
engine is cooled down sufficiently.

If cool water is added to the heated engine, the engine or radiator can be deformed.

The anti-freeze in the coolant can damage the painted surface, so avoid the contact of the
coolant to the painted body.

The anti-freeze and water should be mixed in proper mixture ratio. Never add only water
when adding coolant.

If the anti-freeze content is too low, the coolant can be frozen while the engine can be
overheated if anti-freeze content is too high.

Modification basis

Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS
1. SYSTEM DESCRIPTION

1) Overview

Coolant reservoir

Water pump

Sealing

Qil filter module

Water pump Impeller vane

The water pump is driven by the engine drive belt and
supplies the coolant to each area of the engine.

Thermostat

When the engine coolant
reaches 90C, the thermostat
starts to open (fully open at
100°C) and lets the coolant
flow to the radiator to

maintain the engine
temperature.

COOLING SYSTEM
ACTYON SPORTS 11 2012.01
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Coolant tem perature sensor

Measures the coolant
temperature and sends the
result to the engine ECU.

Electric fan

TURBOC @ ENGINE l INTAKE FUEL ENGINE B ENGINE
HARGER QEXHAUSTR SYSTEM j§ SYSTEM JASSEMBLEGENERAL

Circulates the fresh air forcibly to exchange
heat with the radiator core fin.

Radiator

Releases heat through fins and cools down the hot
coolant as the coolant passes through the tube of
the radiator core.

ENGINE CDPF E-EGR B CRUISE @ STARTIN § D20DTR BCHARGINECOOLINGELUBRICA
CONTROJ SYSTEM g SYSTEM § CONTRO (€ PRE- (€ SYSTEM ION
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CHARGING SYSTEM

GENERAL INFORMATION

1. SPECIFICATION

Unit Description Specification
Crankshatft pulley : Alternator pulley 1:2.94
Normal output (idling/2200 rpm) 70/120 A
Alternator Regulator voltage 146V
Length 12.5mm
Brush
Wear limit 7 mm
Type MF
Battery P

Capacity 90 AH

Modification basis

Application basis

Affected VIN
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2. INSPECTION
1) Alternator Output Test
ltem How to check DTC set value / Action
1. Disconnect the cable connected to the Pass: If the measured current is
B terminal on the alternator. Connect 45 A or higher.
one end of the ammeter to the B Fail: If the measured current is
Output terminal and the other end to the cable less than 45 A.
current connected to the B terminal. Check the current of the B
. Measure the maximum output value. terminal.
(Maintain the engine speed between
2,500 and 3,000 rpm.)
(Turn the headlamp and all the electrical
switches on.)
. Move the gear selector lever to the Open circuit; If the measured
. neutral position. currentis 5 A or higher.
B terminal o .
current . Maintain the engine speed at 2,500 rpm
with the vehicle unloaded.
(Turn all the electrical switches off.)
. Disconnect the negative cable from the Pass: If the measured resistance
Rotor battery. is between 3 and 6 Q.
coil . Remove the B terminal and turn off the Faulty rotor cail or slip ring: If the
resistance ignition switch. measured resistance is less than
. Measure the resistance between the L 3 Q or greater than 6 Q.
and F terminals with an ohmmeter.
. Connect the B terminal wiring. Specification; 125V to 145V
L terminal . Measure the voltage with the engine Faulty IC regulator or field coil: If
voltage running. the measured voltage is 14.5 V
or higher.
A\ cauTION

- Disconnect the negative battery cable.
- Connect the negative cable again after connecting the ammeter.

CHARGING SYSTEM
ACTYON SPORTS 11 2012.01
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2) Troubleshooting for Alternator

Item Cause Action
Defective alternator voltage regulator Replace the alternator
Overcharged
battery Defective voltage detection wiring Repair or replace
Loose alternator drive belt Adjust the belt tension or replace
Poor connection of related circuit or Retighten the loose connection or
open circuit repair open circuit
Defective alternator voltage regulator Replace the alternator
Discharged battery
Defective alternator voltage regulator Replace the alternator
Terminated battery Replace the battery
Defective ground Repair
Defective alternator voltage regulator
Charge wamning Replace the alternator

lamp does not

come on when
turning on ignition
switch with engine

Open circuit in charge warning lamp,
fuse or wiring

Replace or repair the charge
warning lamp or fuse

Defective ignition switch

Replace the ignition switch

stopped
Defective ground of alternator circuit Repair
Defective alternator voltage regulator Replace the alternator
Charge warning :
lamp is not turmed Corroded or worn battery cable Repair or replace the battery cable
off after starting .
engine Loose alternator drive bel Replace the batteryAdjust the belt

tension or replace the belt

Defective wiring harness

Repair or replace

Modification basis

Application basis

Affected VIN
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3) Checking Battery

Basic check for ~ Not OK
battery
(broken or leakage)

| &

Identifying vehicle’s Measuring alternator Not OK
defects charging voltage

&

Bringing vehicle
into workshop

i i Not OK
Measuring discharge :

current (A)

&

Replace battery
if it's not due to
customer’s fault

Replace alternator

Carry out a repair

Checking battery  Not OK ' Replace battery and

tester

B

Charging battery and
providing driving tips

fill out checklist

CHARGING SYSTEM
ACTYON SPORTS 11 2012.01
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(1) Checking
» Using battery tester

- PASS (11.0 V or more): Explain to the customer that the battery is reusable.

- Need to be charged (9.0 to 11.0 V): Charge the battery with a charger and reinstall it. Explain it
to the customer.

- Need to be replaced (9.0 V or more): The battery should be replaced due to overdischarging.

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

(2) How to use battery tester

— » How it works and How to use it

- Determine battery capacity by fixing current
(load capacity) and time and varying
voltage.

- Determine battery capacity based on the
amount of voltage drop when discharging a

40
52
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L
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fixed load capacity (120 A) for 5 seconds. §
Connect the tester to the battery and read §
- the display while applying a load for 5 0=
seconds.
on
) Z
e » How to read display
- Red area (): overdischarge or faulty 5
battery £,
- Yellow area (@): Need to be charged (using %%
a vehicle alternator and a battery charger) =
Green area (®): Normal z
- Red area on the left-hand side of OK (@): g
- Impossible to charge with an alternator =
Green area with OK ((®): Normally charged [/}
- Red area on the right-hand side of OK (®): E%
Overcharged by an alternatortH °O
7

ENGINE CDPF E-EGR
CONTROJ SYSTEM
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(3) Starting with jumper cable

If the battery is weak or terminated, the battery from another vehicle can be used with jumper
cables to start the engine.

» Connecting order

1. The positive (+) terminal of the discharged battery

2. The positive (+) terminal of the booster battery

3. The negative (-) terminal of the booster battery

4. Connect one end of the other jumper cable to the body of the discharged vehicle, such as the
engine block or a front towing hook.

P Starting

1. Prepare a set of jumper cables.

2. Place another vehicle that has the same 12 V of power near to the discharged vehicle.

3. Switch off all electrical accessories for the discharged vehicle.

4. Apply the parking brake and shift the transaxle to the P position (automatic transaxle) or neutral
(N) position (manual transaxle).

5. Connect the jumper cables.

6. Try to start the discharged vehicle while accelerating the engine rpm in the booster vehicle.

7. Attempt to start the engine with the discharged battery.

8. After starting the engine, carefully disconnect the jumper cables in the reverse sequence of
connection.

CHARGING SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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(4) Maintenance

If the charge warning lamp ( [-J9n the instrument cluster comes on while driving, there is a
malfunction in the charge system including the battery. Therefore, carrying out the system check
is needed.

ENGINE B INTAKE FUEL ENGINE B ENGINE
HARGER QEXHAUSTR SYSTEM j§ SYSTEM JASSEMBLEGENERAL

SYSTEM

- Make sure that the battery cables are firmly connected.

- If the terminals are corroded, clean them with a wire brush or sandpapers.

- Always disconnect the battery cables with the ignition key removed. When disconnecting the
battery cables with the ignition key turned to ON or ACC position, several electric units can be

CHARGINRCOOEINGREUBRICAIRSIURBOC

-

x
damaged due to sudden voltage change. 'é'b':h
- Check the battery for crack, damage or fluid leaks. Replace it if necessary. 8%
Wipe out the battery fluid on the battery surface using a rubber glove and a clean cloth wetted =
with soapy water. '@w
|_
w
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM DESCRIPTION

1) Overview
The charge system is designed to supply electrical energy to the vehicle while driving, and
supplies a constant direct current voltage by converting mechanical rotational movement to

electrical energy.
The voltage regulator on the back of the alternator controls the generated voltage in all rotating
ranges and adjusts the system voltage according to the electric load and ambient temperature

change.

2) System Layout (Locations)

N

The alternator charges the battery and It converts the chemical energy to the
supplies power to each electric unit by electrical energy and supplies power to
converting the mechanical energy to the the corresponding electric units when
electrical energy. starting the engine.
CHARGING SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2. OPERATING PROCESS
1) Charging Flow

1) Alternator

Output voltage

Battery positive power supply

5) Battery

4) Cluster

IG positive power supply

3) Ignition switch

Modification basis

Application basis

Affected VIN
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2) Charging

The alternator uses a new regulator which has three diodes. It consists of the delta stator, rectifier
bridge, slip ring and brush.

» Charging time according to vehicle conditions and environment

Specification Charging a fully depleted high-
capacity battery takes twice or more as long
as charging a fully depleted battery for small
vehicles.

Temperature The lower the temperature is,
the longer the time taken to charge the
battery. When connecting the battery charger
to the cold battery, the amount of current the
battery can accept initially is very small. As the
battery gets warmer, it can accept more
current.

Charging capacity:Charging a battery with a low-capacity charger takes longer time than

charging with a high-capacity charger.

Charging status:Charging a fully depleted battery takes twice or more as long as charging a half-
depleted battery. Since the electrolyte in a fully depleted battery consists of nearly pure water and
conductor, only a very small amount of current can be accepted by the battery initially. The

charging current increases as the amount of acids in the electrolyte is increased by the charging
current.

3) Output Characteristics

Alternator (120 A) Alternator (140 A)
130 150
. 140
120 HOT125C 130 P
110 y.d HOT125C
Z 100 - 4
< < 110 /
£ 90 £ 100
¥ 80 I £ 9
% 70 f g 80
[ 60 — = 70 |
E 50 ’ / E 60 ' %//
5 | == 5 50 =
o 40 J///’/ o 40 /B//
T ol |
0 2000 4000 6000 8000 2000 4000 6000 8000
ALTERNATOR SPEED (RPM) ALTERNATOR SPEED (RPM)

CHARGING SYSTEM Modification basis
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3. CIRCUIT DIAGRAM
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D20DTR PRE-HEATING

| 1413-00

GENERAL INFORMATION

1. SPECIFICATION

Description Specification
Glow plug Rated voltage 12V
Operating voltage 6~16V
Maximum temperature 1300°C
Operating temperature 1100°C
Glow plug control unit EMS operating voltage 6~16V
Operating temperature -40°C ~ 110°C
Dark current Max. 1 mA

Modification basis

Application basis
Affected VIN
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OVERVIEW AND OPERATING PROCESS
1. OVERVIEW

The pre-heating system for D20DTR engine has the glow plug to the cylinder head (combustion
chamber), and improves the cold start performance and reduces the emission level.

The pre-heating resistor (air heater) is used to heat the intake air.

This enables the diesel fuel to be ignited in low temperature condition.

The ECU receives the information such as, engine rpm, coolant temperature, engine torque, etc.,
through CAN communication during pre-heating process; and the pre-heating control unit
controls the pre-heating, heating during cranking and post-heating by the PWM control.

Glow indicator Engine ECU (D20DTR)

Glow plug control unit
(Gcu)

L CHIMEREGE20 = 2,0Nm

D20DTR PRE-HEATING
ACTYON SPORTS 11 2012.01
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2. SYSTEM OPERATION
1) Input/Output Diagram of Glow Plug Control Unit

| Inputs | | Control | | Outputs

Engine RPM

PWM
GCU signal

(Glowplug Control Unit)
Coolant temp

Vehicle speed

Glow plug Pre-heating

Glow plug Post-heating

TURBOC B ENGINE § INTAKE FUEL ENGINE B ENGINE
HARGER QEXHAUSTR SYSTEM j§ SYSTEM JASSEMBLEGENERAL

2) System Diagram
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3) Circuit Diagram
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4) Operation

Glow plug is installed in the cylinder head. It enhances the cold starting performance and reduces
the exhaust gas during cold starting.

(1) Operation
ST
Key switch ON [
condition OFF A

PWM Control

Y

0,
Glow plug 100% —|_|_|
PWM control 0% M

INTAKE FUEL ENGINE B ENGINE
EXHAUSTR SYSTEM j§ SYSTEM JASSEMBLEGENERAL|

Target
Pre-heating ﬁ(re(;ing
temp temp

HARGER

1. Duty control area:
Pre-heating -5 Engine running 2. Between 5 and 100%
3. Frequency: 20 Hz
Duty ratio = (RMS voltage)?
(Battery voltage)?

Cranking

OOLINGHLUBRICATH TURBOC il ENGINE

CHARGINgC
(€ SYSTEM

» Pre-Glow: Step 1

If normal communication with the ECU is established 2 seconds after the power is supplied to the
IGN terminal from the battery, the GCU supplies the battery power to raise the temperature of the
glow plug to 1000°C by the pre—heating request from the engine ECU before starting.

- The time for pre-heating is controlled by the ECU. %EC'J
I §&
el -30°C | -25°C | —20°C |  -10°C -5°C | 0°C | 20°C
temperature Z
. ro
Pre- Operatingtime | 55 | >55 | 155 5s 2s 2s Os 0
heating
- Time-out
Operating -IGN: ON Stop - IGN: OFF
conditions |- B+:below 15.2V conditions | _ when engine cranking

1. If the input power (VB) is 11.5 V or less, the GCU supplies the battery power for arrival time
(T1).

2. If the input power (VB) is greater than 11.5 V, the GCU supplies the voltage of 11.5 V for arrival
time (T1).

9

ENGINE CDPF E-EGR B CRUISE
CONTRO | SYSTEM [ SYSTEM g CONTRO
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» During cranking: Step 2 and step 3

1. Step 2: If the ECU receives the cranking signal after pre-heating (step 1), the GCU supplies the
voltage of 6.8 V for 1 sec to raise the temperature to 1,100C.
2. Step 3: The GCU supplies the voltage of 5.1 V to keep the temperature at 1,000°C.

* Under fixed temperature: The AQGS unit supplies power for 30 seconds (Step 1 + Step 3)
if no cranking signal is received after the step 1.
* At cranking: The step 3 is started after the step 2.

» Post-glow: Step 4:

The post-heating is for reducing HC/CO after the engine is started. If the time for post-heating
exceeds 180 sec., the GCU unit cuts off the power to each glow plug even if there is pre-heating
request from the engine ECU.

Operating time _20°C ~10°C 0°C 20°C 80°C
Post- (approx.)
heating Operating time 100's 50s 255 10s 10s
(approx.)

» Emergency glow

If no CAN signal is received for 4 seconds from the engine ECU after the IGN ON signal is input,
the GCU performs emergency preheat (Step 3) for 30 seconds.

P1 P2 P3 P4
Ucp T

Uki3o

Towmon — < —> = Topwin

T PWM

P1 to P2: Pre glow
P3 to P4: Post glow

D20DTR PRE-HEATING Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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STARTING SYSTEM  1461-01 |
GENERAL INFORMATION

1. SPECIFICATION

Description Specification
Capacity 12V, 2.3kwW

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

Engagement Meshed type

Rotating direction Clockwise

Pinion gear manufacturing Cooled forging

Solenoid operating voltage Max. 8 V

Weight 2.5 kg

TURBOC @ ENGINE l INTAKE
HARGER EXHAUSTQ SYSTEM

Bracket manufacturing Aluminum die casting
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Modification basis STARTING SYSTEM

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2. TROUBLESHOOTING
Problem Possible Cause Action
Low battery voltage Charge or replace
Loose, corroded or damaged battery cable _
_ _ Repair or replace
Engine willnot | Faulty starter or open circuit
crank — - .
Faulty ignition switch or blown fuse Repair or replace
Poor engine ground Repair
Low battery voltage Charge or replace
Englnesclgit;ks too Loose, corroded or damaged battery cable
Faulty starter Repair or replace
Starter does not | Faulty starter
stop Faulty ignition switch Replace
Broken pinion gear or faulty starter
Engine cranks p g ty Replace the starter
normally, but does | Broken flywheel ring gear Replace
not start — -
Open circuit Repair

STARTING SYSTEM

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM DESCRIPTION

The starter (start motor) starts the engine with rotational power by converting the electric energy
to the mechanical energy.

When the engine is cranking, the pinion gear meshes with the ring gear. If the ring gear overruns,
the pinion gear clutch overruns to protect the pinion gear.

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

2. OPERATING PROCESS
1) System Layout

ENGINE
HARGER EXHAUSTQ SYSTEM

| L Terminal 5) Warning
lamp

1) Alternator

7) Start motor
B+ Terminal —

OLINGHLUBRICATH TURBOC

D20DTR CHARGINgCO
PRE- (€ SYSTEM

| ST terminal |

ST
6) Relay
ST| «
l B
L= |

B+
2) Battery

(ST signal)

Inhibitor Clutch
switch o‘“\ :7\ switch

|

ENGINE CDPF EECGREICRUISENE STARTIN
CONTROJ SYSTEM jf SYSTEM JCONTRO! €

Modification basis STARTING SYSTEM

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2) Circuit Diagram
s
SB6
30A 15A [1GN2 ]
15C
1
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125A |R R
\C208
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2 4 |1 |s oY
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D acc | ¢ ‘|
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I ov | & L 19 | s seses
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e = ? - -| 5' - _Key_S- l k| -stor N 1 Cluster
E56 1 \ZJCZOB E_ _______________ E
10A RW B2
L1
42\0101
Y /\C213
)\ 17
/2\C202
34 v
Y
A\C103 eia
430 86_ Y
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ANC113A |,
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E = . i » : Regulator :
i O : AT e e L P B ]
""""" ' ! o ! Inhibitor (GSL:1 15A
i E SwW DSL:120A
: (6-AT)
[y -3 ----- 4
B L |[BR B
' D20DTR GSL 1
Start Motor (EU-V) ECU Y coo1a
(DSL:2.2KW) EoU. "ag
GSL:1.2KW "B17"
B
B B B G201 G301 B
31 31

STARTING SYSTEM
ACTYON SPORTS 11 2012.01
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CRUISE CONTROL 8510-23 |

OVERVIEW AND OPERATING PROCESS

1. SYSTEM DESCRIPTION
1) System Description

The cruise control is an automatic speed control system that maintains a desired driving speed

without using the accelerator pedal.
The vehicle speed must be greater than 38 km/h to engage the cruise control. This feature is

especially useful for motorway driving.

CRUISE
CONTRO

A\ cauTioN
The cruise control system is a supplementary system, which helps the driver to drive the vehicle

at a desired speed without using the accelerator pedal under the traffic condition where the
vehicle-to-vehicle distance meets the legal requirement.

CRUISE CONTROL
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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2) Traffic Conditions for Using Cruise Control

Use the cruise control system only when the traffic is not jammed, driving on motorways or

highways where there is no sudden change in the driving condition due to traffic lights, pedestrian,
etc.

A\ WARNING

Improper use of the cruise control could be dangerous.

- Do not use on winding roadsyy .

- Do not use in heavy traffic.

- Do not use on slippery, wet roads.

This could result in a loss of control, collision, and/or personal injuries.

CRUISE CONTROL

Modification basis
ACTYON SPORTS 11 2012.01

Application basis

Affected VIN
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2. CONFIGURATION

1) Circuit Diagram

AW 5 o
TR +1% MAIN SW
W 5 o
220Q+1% DECEL VW
1.0kQ £1%
VWA 5 o
5600 +1% ACCEL
W 50
1.2k Q+£1% RESUME
GND SIGNAL POWER
(B33) (B15) B23)

The engine ECU detects the operating conditions of cruise control system, and monitors the
braking performance, vehicle speed, road conditions and ESP system operation. If the engine
ECU determines that there are not any problem to drive in cruise control mode, the vehicle can be
operated by cruise switch signals (decelerating, accelerating, cruising).

Modification basis

Application basis

Affected VIN

CRUISE CONTROL
ACTYON SPORTS 11 2012.01
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2) Configuration

RESUME V

CRUISE CONTROL Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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3. OPERATION
1) Setting a Desired Speed

-l

Sl B e

1. To operate the cruise control, accelerate to the desired speed, which must be more than 36

km/h and less than 150 km/h.

2. When the desired speed is reached, push up the ACCEL switch of the cruise control lever or
push down the DECEL switch for 1 second per one switching and then release the accelerator

pedal slowly.

3. Now, the vehicle is cruised by this system with the set speed. You don't need to use the

accelerator pedal.
4. Refer to the following pages for details of operation.

A\ cauTion
Never use the cruise control system until you get used to it.

Improper use or not fully aware of this function could result in collision and/or personal injuries.

Modification basis

Application basis

Affected VIN

CRUISE CONTROL
ACTYON SPORTS 11 2012.01
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2) Accelerating with the Cruise Control System

L Y P =i

(1) While the cruise control system is running

1. Push up the ACCEL switch of the cruise control lever and hold it until the desired speed is
reached without an accelerator pedal intervention.
2. When the desired speed is reached, release the lever.

(2) When the cruise control system is not running

To increase the speed with the cruise control system while the system is not running, follow the
procedures below.

1. Accelerate using the accelerator pedal over 36 km/h.

2. Push up the ACCEL switch of the cruise control lever and hold it. And then release the
accelerator pedal slowly.

3. When the desired speed is reached, release the lever.

(3) Tap-up while the cruise control system is running

To increase the vehicle speed in stages while the cruise control system is running, follow the
procedures below.

1. Push up the ACCEL switch of the cruise control lever less than 0.5 second per one switching
while the cruise control system is running. This is a tap-up switching. When you operate a tap-
up switching, the vehicle is accelerated for 1.3 km/h over the previous set speed.

2. If you want to accelerate for 13 km/h, operate the tap-up switching ten times without
accelerating with the cruise control system.

CRUISE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3) Decelerating with the Cruise Control System

A

(1) While the cruise control system is running
1. Push down the DECEL switch of the cruise control lever and hold it until the desired speed is
reached without a brake pedal intervention. But the cruise control system cannot maintain the
cruise function at less than 34 km/h.
2. When the desired speed is reached, release the lever.

(2) When the cruise control system is not running

To decrease the vehicle speed with the cruise control system when the system is not running,
follow the procedures below.

1. Push down the cruise control switch lever to DECEL side and hold it until the desired speed is
reached while the vehicle speed is over 36 km/h.

2. And then release the accelerator pedal slowly.

3. When the desired speed is reached, release the lever. But the cruise control system cannot
maintain the cruise function at less than 34 km/h.

(3) Tap-down while the cruise control system is running
To decrease the vehicle speed in stages while the cruise control system is running, follow the
procedures below.

1. Push down the DECEL switch of the cruise control lever less than 0.5 second per one switching
while the cruise control system is running. This is a tap-down switching. When you operate a
tap-down switching, the vehicle is decelerated for 1.0 km/h below the previous set speed.

If you want to decelerate for 10 km/h, operate the tap-down switching ten times without the

2. brake pedal intervention.

Modification basis CRUISE CONTROL

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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4) Recovery of Set Speed (RESUME)

Even if the cruise control is cancelled, the previous set cruise speed can be recovered by pulling
up the cruise control lever when the current vehicle speed is over 36 km/h without an acceleration
intervention. But if you turn off the ignition switch, the memorized set speed is cleared and you
cannot recover the previous set speed.

A\ cauTiON
But the driver should know the previous set speed to react to the changed vehicle speed

properly. If the vehicle speed increases abruptly, depress the brake pedal to adjust the vehicle
speed properly.

CRUISE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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5) Normal Cancellation of the Cruise Control

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

EXHAUSTR SYSTEM

HARGER

OOLINGHLUBRICAT TURBOC Bl ENGINE

The cruise control system will be canceled when one or more items of the following conditions
are applied,;

1. When the brake pedal is depressed or When ESP is activated.
2. When the cruising speed is downed less than 34 km/h

3. When applying the parking brake during driving.

4. When using the clutch in order to shift (M/T only).

A\ cauTioN
Keep the main cruise control switch in the neutral position when not using the cruise control.

ENGINE CDPF E-EGR B CRUISE B STARTIN § D20DTR RCHARGINgC
CONIRORSYSIEM ESYSIENE CONTRO (€ PRE- (€ SYSTEM

Modification basis CRUISE CONTROL
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(1) Abnormal Cancellation of the Cruise Control

1. When the rapid deceleration is applied without braking.

When the rapid acceleration is applied without acceleration pedal intervention.
2. When the cruise control lever is faulty.
3. When the brake switch and the brake light switch input signal are implausible.

When the cruise control function is cancelled abnormally or intermittent problems occur, stop the
vehicle and turn off the ignition switch and remove the key to reset the system. After a while, turn
on the ignition switch again to operate the cruise control system.

A\ cAuTION

1. Do not move the shift lever to Neutral position while driving with the cruise control turned on.
Otherwise, it may result in system malfunction or accidents.

2. Always be prepared to use the brake or accelerator pedal for safe driving while the cruise
control system is running.

3. The actual speed can be different from the set speed momentarily when driving on a uphill
or downhill. So, it is recommended to disable the cruise control function on a uphill or
downhill. hen driving on a steep hill use the engine brake and foot brake properly to protect
the vehicle system and for a safe driving.

4. Ensure that the safe distance is maintained and use the brake pedal if needed.

CRUISE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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E-EGR SYSTEM

179300

GENERAL INFORMATION

1. SPECIFICATION

ltem Specification
Motor EGR response time 50 ms
E-EGR valve Driven by DC motor
Valve EGR gas flow rate 120 kg/h
Cooling capacity 8.3 KW or more
E-EGR cooler Cooling fin type Wavy fin
Cooler type U-shaped
E-EGR bypass valve Solenoid valve Drivien by (Sok\a/: (;:il:iuvr:llve)

Modification basis

Application basis

Affected VIN

E-EGR SYSTEM
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM DESCRIPTION

1) Overview

The EGR (Electric-Exhaust Gas Recirculation) valve reduces the NOx emission level by
recirculating some of the exhaust gas to the intake system.

To meet Euro-V regulation, the capacity and response rate of E-EGR valve in D20DTR engine
have been greatly improved. The EGR cooler with high capacity reduces the Nox, and the bypass
valve reduces the CO and HC due to EGR gas before warming up.

Also, the engine ECU adjusts the E-EGR opening by using the air mass signal through HFM
sensor. If the exhaust gas gets into the intake manifold when the EGR valve is open, the amount of
fresh air through HFM sensor should be decresed.

» Benefits of E-EGR valve

- Improved accuracy and response through electric control
Feedback function (Potentiometer)

Preventing chattering of EGR valve and improved durability
Self-cleaning function

E-EGR SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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2) Location and Components
HFM sensor E-EGR cooler and bypass valve
EGR bypass

Used as a main map value to control the EGR.
The coolant temperature, engine rpm, engine
load, intake air temperature (HFM: decreased
at 60°C or more), atmospheric pressure
(atmospheric pressure sensor: altitude
compensation) are used as auxiliary map
values.

See the section "Engine control" for E-EGR
valve control logic.

........

E-EGR valve

The cooler lowers the high temperature of the
exhaust gas and the bypass valve directly
supplies the exhaust gas to the intake duct
without passing through the EGR cooler to
reduce the emission of exhaust gas before

warming up the engine.

Receives the electric signal from the ECU to
control the valve.

Transports the exhaust gas from the EGR
cooler and EGR bypass valve to the intake
duct.

* For details, see the section "Engine control".

Modification basis

Application basis

Affected VIN

E-EGR SYSTEM
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2. OPERATING PROCESS

1) Schematic Diagram

rom
Accelerator pedal
Intake air temperature
Coolant temperature
hAtmos heric pressure
A\ 4 y \ 4 A4 p p
~
ECU
/ Bypass
solenoid
valve
E-EGR
bypass
E-EGR valve valve
v
()
Exhaust N LI LLCLLL I Le Lot LTI L
gas / :
e} 5 ——
cC L]
r-% ° IS E
— & = BN
- E S H &)
-— C (D
Turbocharger Z Variablo g T 3
@ intake G
< 0}
X actuator ~
w 3 v
< (1
Electric
throttle
\ body
N \\—J
HFM Engine
— —
LT
Intercooler
EGR gas flow
< When the engine is warmed up
S REEREEEEERELEEEEE When the engine is cold

E-EGR SYSTEM

Modification basis
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2) Input/Output Devices

Input
Accelerator —
pedal sensor

Coolant temperature w
sensor

HFM sensor

Electric throttle valve -

Wide-band —
oxygen sensor

Crank position =~ ===
sensor

ECU

>

E-EGR Bypass
solenoid valve

Bypass valve

E-EGR valve

Output

|

E-EGR

Modification basis

Application basis

Affected VIN
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3) Control Logic

The EGR system controls the EGR amount based on the map values shown below:

* Main map value: Intake air volume

% Auxiliary map value:

- Compensation by the coolant temperature

- Compensation by the atmospheric pressure: Altitude compensation

- Compensation by the boost pressure deviation (the difference between the requested value

and the measured value of boost pressure)

- Compensation by the engine load: During sudden acceleration

- Compensation by the intake air temperature
The engine ECU calculates the EGR amount by adding main map value (intake air volume) and
auxiliary map value and directly drives the solenoid valve in the E-EGR to regulate the opening
extent of the EGR valve and sends the feedback to the potentiometer.

(1) Operating conditions

Intake air temperature: between —10 and 50°C

- Atmospheric pressure: 0.92 bar or more

Engine coolant temperature: between 0 and 100°C
- When there is no fault code related to EGR

(2) Shut off conditions

- Abrupt acceleration: with engine speed of 2600 rpm or more
- When the engine is idling for more than 1 minute

- Vehicle speed: 100 km/h or more

Engine torque: 380 Nm or more

E-EGR SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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GENERAL INFORMATION

1. SPECIFICATION

Emission Regulation Euro-V

Front Area 154.06¢m

DOC 158 X 124 X 78L

DPF 158 X 124 X 195L

Shell SUS430J1L X 1.5t

End Cone SUS430J1L X 2.0t (Single)

FUEL ENGINE B ENGINE
SYSTEM QASSEMBLEGENERAL

Size

AUSTR SYSTEM

ﬂ

CDPF Canister

Catalyst Capaci 421
CDPF y pacty

Material of Filter AT (Aluminum-Titanium Alloy)
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2. CAUTIONS

» Standard pattern of soot accumulation

(1) Abnormal Soot Accumulation (2) Normal Soot Combustion

1
i1
|
i

» Cautions to protect the catalyst filter

- Use the designated fuel only.

- Observe the recommended service intervals of engine oil.

- Check the engine oil level frequently and add if necessary.

- Do not idle the vehicle unnecessarily.

- Do not turn off the engine while the vehicle is running.

- Do not shift the gear selector lever to neutral when going downhill.

- Do not use improper engine oil or fuel additives.

- Do not drive for a long time when the warning lamp is illuminated.

- Make sure no flammable material, such as dry grass or tissue paper, contacts with the catalyst
filtter while the vehicle is parked.

- For the vehicles used in urban traffic, driving on the expressways for more than 1 hour at least
once per week is needed so that the PM inside CDPF isn't collected to one side only.

CDPF SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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(3) Warning Lamp Related to CDPF

» CDPF regeneration process (warning lamp NOT illuminated)

The CDPF system enters the regeneration
mode when the driving distance becomes
approx. 600 to 1,200 km (may differ by the
driving condition and driving style). Then, the
engine ECU performs the CDPF regeneration
operation. However, the driver is not informed
with this operation by any engine warning
lamp or vehicle signal, so he/she may not
Turned off detect this operation. The control logic at the
post-injection dur-ing the regeneration

process is to increase the fuel injection
volume and control the intake air volume (by
the throttle body) in order to increase the
temperature of the exhaust gas. The driver
may not feel any particular difference from the
vehicle.

Overload of CDPF (warning lamp blinking)

Blinking -

1. If the CDPF cannot reach the regeneration temperature due to low speed driving or other
reason during the regeneration process, the soot is continuously accumulated in the CDPF.

2. When this condition continues and the CDPF is overloaded with soot, the engine warning
lamp blinks to inform this situation to the driver.
In order to solve this problem, drive the vehicle at a speed of approx. 80 km/h for 15 to 20
minutes to perform the CDPF regeneration process.

3. If the engine warning lamp on the instrument cluster blinks, the CDPF is overloaded. In this
case, perform the step 2.

Modification basis CDPF SYSTEM
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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Excessive overload of CDPF (warning lamp illuminated)

llluminating -

I 1\

1. If the vehicle is driven at a speed of 5 to 10 km/h for an extended period of time, the soot
accumulated in the CDPF cannot be burned as the CDPF cannot reach the regeneration
temperature. Then, an excessive amount of soot can be accumulated in the CDPF.

2. This case is much warse than the simple over-load of the CDPF. To inform this to the driver,
the engine warning lamp comes on and the engine power is decreased to protect the
system.

3. To solve this problem, blow soot between the engine and exhaust system several times and
erase the related DTC. Then, check if the same DTC is regenerated again. If so, check the
DTC related to the differential pressure sensor.

CDPF SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The DOC (Diesel Oxidation Catalyst) generates CO2 and H20 which are harmless through the
oxidation process of CO and HC. And the DPF (Diesel Particulate Filter) collects PM (Particle
Matter) and is regenerated to reduce the quantity of particulates, HC and CO. But there is a
limitation in reducing the emission of exhaust gas for each system, so the CDPF which combines
these two system is applied.

co | + 1202 - co2

j_> DOC
HC +02 — H20 +CO2 j_> CDPF

PM Regeneration —» H20 + CO2 —» DPF

Exhaust gas

NO | -, Reduced —  » EGRdevice

DOC [ Diesel Oxidation Catalyst ] —
CO + 1/202 -Oxidation — CO2

HC + 02 -Oxidation —» H20 + CO2
CDPF [ Catalyst &
Diesel Particulate Filter ]

DPF [ Diesel Particulate Filter ] ]
Collecting PM — Regeneration —
H20 + CO2

Modification basis CDPF SYSTEM

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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ACTYON
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2. COMPONENT

Front temperature sensol

CDPF
DOC+DPF

Rear temperature sensor

A

Protects the
turbocharger.

-

Measures the
temperature of fuel
combustion.

Differential pressure
sensor

Calculates the amount of
PM collected by reading
the pressure difference

between before and after

the CDPF.

Engine ECU
DCM 3.7

Throttle
valve

Post-injection

Regulates the rate of air
intake.

* For details, refer to section "Engine Control".

CDPF SYSTEM
ACTYON SPORTS 11 2012.01
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3. INPUT/OUTPUT DEVICES

Input Output

Front EGR sensor ===

Rear EGR sensor === .
Injector control

———) (Controlllng

ECU post-injection)

Differential
pressure sensor

Electric throttle
body control

————)

Booster pressure ==

BEEE

Intake air volume ==

1. Front temperature sensor: This sensor is installed at the inlet of DOC and detects whether
the DOC can burn (oxidize) the post-injected fuel or not.

2. Rear temperature sensor: This sensor is installed at the inlet of DPF and monitors that the
temperature of the exhaust gas is kept at 600C.

- |f the temperature exceeds 600°C, the life of COPF can be reduced. So the amount of fuel
post-injection is decreased.

- If the temperature drops under 600°C, the rate of regeneration can be decreased. So the
amount of fuel post-injection is increased.

3. Differential pressure sensor: This sensor checks the amount of PM collected by calculating the
pressure difference between before and after the CDPF-.

4. Electric throttle valve: This valve reduces the intake air flow to raise the temperature of the
exhaust gas when the CDPF is operating during idling.

Modification basis CDPF SYSTEM

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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4. POST-INJECTION AND AIR MASS CONTROL

A DPS (Differential Pressure Sensor) measures the pressure difference between before and after
the CDPF and detects whether the soot is collected in the CDPF or not. If PM is collected in the
CDPF (In this case the pressure difference between before and after the CDPF exceeds the
specified value. Normally, the system sends the signal when the driving distance becomes
approx. 600 to 1,200 km), the temperature of exhaust gas is increased and the post-injection is
started for regeneration. The amount of fuel post-injection is controlled by the exhaust gas
temperature measured by the rear temperature sensor. If the temperature is less than 600°C, the
amount of post-injection is increased to increase the regeneration temperature. Otherwise, the
fuel injection amount is decreased or the fuel is not injected.

When the engine is running with low load, the intake air amount is also controlled as well as fuel
injection amount. This function is used to increaser the combustion temperature by increasing the
amount of fuel post-injection with the lowest air amount within the specified control logic.

CDPF SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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Front temperature sensor

=

Measures the temperature of
exhaust gas.

This sensor is located at the rear
side of exhaust manifold and
monitors the temperature of
combusted gas to prevent the
exhaust system from overheating.
When the temperature gets
higher, this sensor cuts off the

fuel delivery and controls the EGR
to lower the temperature.

Differential pressure sensor

Measures the difference between
inlet and outlet pressures of
CDPF.

If the difference is higher than the

HFM sensor

Intake air
mass

Engine ECU (D20DTR)

Rear temperature sensor

Measure the outlet
temperature of DOC.

Measures
the
excessive
amount of
PM.

Wide band
0Xygen sensor

pressure/
temperature

This sensor is located at
the rear side of DOC and
monitors the overheating of
CDPF and post injection
volume.

Injector (C31)

Controls the post injection.

Boost

Electric throttle body

T-MAP sensor

Controls the intake air

Application basis
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specified value when collecting NASS.

the PM, this makes the post

injection for forced recycling of

PM.
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5. OPERATING PROCESS
[Configuration and principle of operation]
/ Collecting PM

The exhaust gas
passed through the
exhaust manifold
enters into the CDPF

Oxidation (DOC)

— Regeneration

NSB2R 0RS0S

When the exhaust gas enters
into the CDPF assembly, its
CO, HC and PM are reduced

The engine ECU detects the
amount of PM collected by
the information from the

assembly (at approx by the redox reaction of the temperature sensors and
250C). DOC. The remaining PM is differential pressure sensor.
filtered and collected in When the soot is
CDPF, and the temperature of accumulated, the engine ECU
the exhaust gas is increased performs post-injection to
to between 450 and 500°C. increase the exhaust gas
temperature and burns the
collected PM at approx.
600°C.
CDPF SYSTEM
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1) Oxidation of DOC

The DOC oxidizes HC and CO of the exhaust gas in the two—way catalytic converter at 180C or
more, and performs best at the temperature between 400 and 500°C. The front EGT sensor
detects whether the DOC can burn (oxidize) the post-injected fuel or not, and sends the signal to

the ECU to maintain the DOC operating temperature between 300 and 500°C. The DOC reduces
CO and HC of the exhaust gas by redox reaction and also reduces small amount of PM.

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL
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HC ' ! H0
Aromatic HC _:> S0,
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TURBOC @ ENGINE l INTAKE
HARGER EXHAUSTQ SYSTEM

1. Oxygen adheres to the catalyst materials: Less than 180C
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2. CO and HC are oxidized by the catalyst materials: More than 180C
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2) Collecting PM of DPF

There is a filter installed in the DPF and the PM filtered by this filter is burned (regeneration) when
the temperature of exhaust gas is increased due to post-injection. The filter has a honeycomb-
like structure to capture the particulate matter and the inlet and outlet of each channel are closed
alternatively. Once the exhaust gas enters to the inlet of a channel, it is released from the outlet of
the adjacent channel through the porous wall because of the closed outlet of the first channel,
and the PM is collected in the first channel.

[Collecting PM of CDPF]

Porous thin wall

» — ——
— —>
> —— —— |
Inlet k| —— — Outlet
= ——
w| O\ — —
S SN | N —— r—
Closed
Fitration area
Cell wall

CDPF SYSTEM
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3) PM Regeneration of DPF

The differential pressure sensor installed in the DPF measures the pressure values of inlet and
outlet of CDPF. And the amount of the PM collected in the filter is calculated based on the exhaust
temperature, intake air mass flow, booster pressure, etc.

The regeneration is started when the amount of the collected PM is 28 g or more.

The ECU commands post-injection to increase the temperature of COPF to 600°C.

1. When the amount of the collected PM is not enough: The DPF works as a filter.

Differential pressure sensor

Collecting PM
Engine :| ) Fxhaust gas
Exhaust temperature sensor
Pilot & main
injection l

-
ECU 44— Intake air volume
<€—  Boot prespsure sensor value

2. When enough amount of PM is collected: The ECU commands post-injection and increase the
exhaust gas temperature to start regeneration.

Differential pressure
sensor

Collecting PM

:| s Fxhaust gas

Engine

Exhaust temperature sensor

Post-injection i

¢
ECU 44— Intake air volume
-— Boot prespsure sensor value

Amount of collected PM exceeds
the specified value
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4) Fuel Injection During CDPF Regeneration

25A -

Suinlin. Y

\V4 '
| —> |—>| < >|< >|
Pilot Pre Main Post
Injection Effect

Decrease of PM by fuel mixture

Pilot injection Decrease of noise from engine combustion

Decrease of NOx by shortening main injection delay due to flammability

Pre-injection X . .
Decrease of noise from engine combustion

Main injection Main power source

Activation of CDPF by increasing exhaust gas temperature and

Post-injection . . )
supplying reduction material
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6. ELECTRIC CIRCUIT DIAGRAM
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ENGINE CONTROL

GENERAL INFORMATION

1. ENGINE DATA LIST

Data Unit Value
Coolant temperature T 0.436 V (1307C) to 4.896 V (-407C)
Intake air temperature (@ -40 to 130°C (varies by ambient air
temperature or engine mode)
Idle speed rpm 750 £ 20
Engine load % 18~25%
Mass air flow kg/h 16 to 25 kg/h
Throttle position angle °TA 0° (Full Open) to 78° (Close)
Engine torque Nm varies by engine conditions
Injection time ms 3to5ms
Battery voltage \% 135Vto14.1V
Accelerator pedal position 1 Vv 0.4.t04.8V
Accelerator pedal position 2 \ 0.2t0 24V
Throttle position 1 \Y, 0.3t04.6V
Throttle position 2 \% 0.3to46V
Oxygen sensor mV Oto5V
A/C compressor switch 1=0ON/0=0OFF -
Full load 1=ON/0=OFF -
Gear selection (A/T) 1=ON/0=0OFF -
Knocking control 1=ON / 0=OFF -
Brake switch 1=ON/0=OFF -
Cruise control 1=ON/O0=OFF -

Modification basis

Application basis
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OVERVIEW AND OPERATINF PROCESS
1. MAJOR COMPONENTS

Rear EGT sensor Front EGT sensor Glow plug IMV

Oxygen sensor

Injector (C3l)
Differential pressure HFM (air mass/ Camshaft position Variable swirl valve
sensor temperature) sensor actuator

-IImw{l’m
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Coolant temperature
sensor

Fuel temperature
sensor

EGR valve

Fuel rail pressure
sensor

E-VGT actuator

GCU (Preglow control

Water sensor

unit)

T-MAP sensor

Knock sensor
(2ea)

Electric throttle body

D20DTR ECU
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2. SYSTEM OPERATION

1) Input/Output of ECU
(1) ECU Block diagram

Input

IG*ON"B+

START signal

Boost pressure, temperature sensor

Knock sensor 1, 2

Air flow, intake air temperature sensor

Oxygen sensor

Coolant temperature sensor

Crankshaft position sensor

Accelerator pedal position sensor 1, 2

Throttle position sensor 1, 2

Camshaft position sensor

EGR position

Swirl valve position sensor

Fuel rail pressure sensor

Differential pressure sensor

Exhaust gas temperature sensor

Fuel temperature

Water sensor in fuel filter

Other CAN info.

Control

D20DTR
ECU

Output

Start motor control

A/C compressor control

Injector control

IMV control

Turbocharger actuator control

EGR valve control

Swirl valve control

Throttle valve control

Coolant fan control

PTC heater control

Self diagnosis

Other CAN info.

ENGINE CONTROL
ACTYON SPORTS 11 2012.01
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(2) Components for ECU Input

-Auto cruise switch

- Rear right wheel
speed (without ABS)

- Refrigerant pressure
sensor

- Clutch pedal signal

- Blower switch signal

- Brake pedal signal

Crankshaft positior Accelerator pedal Throttle position Knock sensor
sensor sensor sensor
Exhaust gas HFM sensor T-MAP sensor Oxygen sensor
temperature sensol
Differential E-EGR valve Camshaft position Coolant
pressure sensor position sensor sensor temperature sensol

Fuel rail pressure Swirl valve positior Water sensor CAN
sensor sensor
- ABS & ESP
-GCU
- Instrument
Cluster
-TCU
Modification basis ENGINE CONTROL
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(3) Components for ECU Output

E-EGR valve A/C compressor Injector Throttle position
sensor
z“_‘;.\}
.
E-EGR cooler Variable swirl valve E-VGT actuator

bypass valve

PTC heater Cooling fan

CAN
- Glow plug unit - Instrument cluster
- ABS & ESP unit -TCU
-GCU - Self diagnosis
ENGINE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2) ECU Control
(1) Function

a. ECU Function

ECU receives and analyzes signals from various sensors and then modifies those signals into
permissible voltage levels and analyzes to control respective actuators.

ECU microprocessor calculates injection period and injection timing proper for engine piston
speed and crankshaft angle based on input data and stored specific map to control the engine
power and emission gas.

Output signal of the ECU microprocessor drives pressure control valve to control the rail pressure
and activates injector solenoid valve to control the fuel injection period and injection timing; so
controls various actuators in response to engine changes. Auxiliary function of ECU has adopted
to reduce emission gas, improve fuel economy and enhance safety, comforts and conveniences.
For example, there are EGR, booster pressure control, autocruise (export only) and immobilizer
and adopted CAN communication to exchange data among electrical systems (automatic T/M
and brake system) in the vehicle fluently. And Scanner can be used to diagnose vehicle status
and defectives.

Operating temperature range of ECU is normally —40 to +85°C and protected from factors like oil,
water and electromagnetism and there should be no mechanical shocks.

To control the fuel volume precisely under repeated injections, high current should be applied
instantly so there is injector drive circuit in the ECU to generate necessary current during injector
drive stages.

Current control circuit divides current applying time (injection time) into full-in-current-phase and
hold-current-phase and then the injectors should work very correctly under every working
condition.

b. Control Function

- Controls by operating stages
To make optimum combustion under every operating stage, ECU should calculate proper
injection volume in each stage by considering various factors.

- Starting injection volume control
During initial starting, injecting fuel volume will be calculated by function of temperature and
engine cranking speed. Starting injection continues from when the ignition switch is turned to
ignition position to till the engine reaches to allowable minimum speed.

- Driving mode control
If the vehicle runs normally, fuel injection volume will be calculated by accelerator pedal travel
and engine rpm and the drive map will be used to match the drivers inputs with optimum
engine power.

Modification basis ENGINE CONTROL
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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(2) Fuel injection control

a. Multi injection
Fuel injection process consists of 3 steps: Main Injection, Pilot Injection, Post Injection

Main
Injection

2st
2st 1st  post
st pilot post Injection
pilot  Injection Injection
Injection Pre After
Injection Injection

Injection Function Main Produces engine power

Pilot 1 Reduces PM by injecting After PM control
before main injection.

Pilot 2 Reduces NOx and noise by Post 1 Reduces PM by enabling fuel
shortening main injection delay activation.
due to flammability

Pre Controls NOx emission level, Post 2 Activates CDPF by increasing
Combustion noise and exhaust gas temperature and
Stable idle supplying reduction material

» Pilot injection » Multi injection

Pilot Main Main
Fuel injection [ M Pilot  Pre Post Delayed
Fuel injection  Jy A
Explosion pressure Explosion pressure { : f :
TDC TDC

Modification basis
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b. Pilot Injection

Injection before main injection. Consists of 1st and 2nd pilot injection, and Pre-injection

Inject a small amount of fuel before main injection to make the combustion smooth. Also, called
as preliminary injection or ignition injection. This helps to reduce Nox, engine noise and vibration,
and to stabilize the idling.

The injected fuel volume is changed and stopped according to the coolant temperature and
intake air volume.

Stop conditions
- Pilot injection is much earlier than main injection due to higher engine rpm
- Too small injection volume (insufficient injection pressure, insufficient fuel injection volume
in main injection, engine braking)
- System failure (fuel system, engine control system)

» Combustion pressure characteristic curve for pilot injection

oT

1a 7 i

Pressure )y

Angle of crankshaft =)

1. Pilot injection

2. Main injection

1a.Combustion pressure with pilot injection
2b.Combustion pressure without pilot injection

Modification basis ENGINE CONTROL
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c. Main Injection

The power of the vehicle is determined by the main fuel injection volume.

Main injection calculates the fuel volume based on pilot injection. The calculation uses the value
for accelerator pedal position, engine rpm, coolant temperature, intake air temperature, boost
pressure, boost temperature and atmaospheric pressure etc.

d. Post Injection

Injection after main injection. Consists of After injection, Post 1, Post 2 injection.

Post injection reduces PM and smoke from exhaust gas. No actual output is generated during
these injections, instead, fuel is injected to the unburned gas after main injection to enable fuel
activation. The PM amount in the emission and smoke can be reduced through these processes.
Only up to 5 types of injections can be performed within 1 cycle. If these 7 injections are all
performed, fuel economy and emission performance becomes poor.

ENGINE CONTROL Modification basis
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(3) Fuel Pressure Control
» Fuel Pressure

Fuel pressure is controlled by IMV opening according to the calculated value by ECU.

» Pressure in the fuel rail is determined according to engine speed and load on the engine.

- When engine speed and load are high
The degree of turbulence is very great and the fuel can be injected at very high pressure in
order to optimize combustion.

- When engine speed and load are low
The degree of turbulence is low. If injection pressure is too high, the nozzle's penetration will
be excessive and part of the fuel will be sprayed directly onto the sides of the cylinder,
causing incomplete combustion. So there occurs smoke and damages engine durability.

Fuel pressure is corrected according to air temperature, coolant temperature and atmospheric
pressure and to take account of the added ignition time caused by cold running or by high
altitude driving. A special pressure demand is necessary in order to obtain the additional flow
required during starts. This demand is determined according to injected fuel and coolant
temperature.

» Open loop determines the current which needs to be sent to the actuator in order to obtain the
flow demanded by the ECU.

» Closed loop will correct the current value depending on the difference between the pressure
demand and the pressure measured.

- If the pressure is lower than the demand, current is reduced so that the fuel sent to the high
pressure pump is increased.

- If the pressure is higher than the demand, current is increased so that the fuel sent to the high
pressure pump is reduced.

Actual fuel flow
amount required
OPEN IMV current
LOOP
Engine rpm
IMV
—_—
current
Rail pressure demand
CLOSE Calibration
LOOP
Measuring rail pressure
Modification basis ENGINE CONTROL
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(4) Injection Timing Control
» Injection timing is determined by the conditions below.

1. Coolant temperature
Hot engine - Retarded to reduce Nox
Cold engine - Advanced to optimize the combustion

2. Atmospheric pressure
Advanced according to the altitude

3. Warming up
Advanced during warming up in cold engine

4. Rail pressure
Retarded to prevent knocking when the rail pressure is high

5. EEGR ratio
Advanced to decrease the cylinder temperature when EGR ratio increases

» Pilot injection timing control

The pilot injection timing is determined as a function of the engine speed and of the total flow.
The elements are:

- Afirst correction is made according to the air and coolant temperatures. This correction allows
the pilot injection timing to be adapted to the operating temperature of the engine.

- A second correction is made according to the atmospheric pressure. This correction is used to
adapt the pilot injection timing as a function of the atmospheric pressure and therefore the
altitude.

» Main injection timing control

The pulse necessary for the main injection is determined as a function of the engine speed and of
the injected flow.
The elements are:

- Afirst correction is made according to the air and coolant temperatures.
This correction makes it possible to adapt the timing to the operating temperature of the
engine. When the engine is warm, the timing can be retarded to reduce the combustion
temperature and polluting emissions (NOx). When the engine is cold, the timing advance must
be sufficient to allow the combustion to begin correctly.

- A second correction is made according to the atmospheric pressure.
This correction is used to adapt the timing advance as a function of the atmospheric pressure
and therefore the altitude.

- Arthird correction is made according to the coolant temperature and the time which has
passed since starting.
This correction allows the injection timing advance to be increased while the engine is warming
up (initial 30 seconds). The purpose of this correction is to reduce the misfiring and instabilities
which are liable to occur after a cold start.

ENGINE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
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- A fourth correction is made according to the pressure error.
This correction is used to reduce the injection timing advance when the pressure in the rail is
higher than the pressure demand.
A fifth correction is made according to the rate of EGR.
- This correction is used to correct the injection timing advance as a function of the rate of
exhaust gas recirculation.
When the EGR rate increases, the injection timing advance must in fact be increased in order to
compensate for the fall in termperature in the cylinder.

(5) Fuel Control
A. Main Flow Control

The main flow represents the amount of fuel injected into the cylinder during the main injection.
The pilot flow represents the amount of fuel injected during the pilot injection.

The total fuel injected during 1 cycle (main flow + pilot flow) is determined in the following manner.

- When the driver depress the pedal, it is his demand which is taken into account by the system
in order to determine the fuel injected.

- When the driver release the pedal, the idle speed controller takes over to determine the
minimum fuel which must be injected into the cylinder to prevent the enigne from stalling.

It is therefore the greater of these 2 values which is retained by the system. This value is then
compared with the lower flow limit determined by the ESP system.

As soon as the injected fuel becomes lower than the flow limit determined by the ESP system, the
antagonistic torque (engine brake) transmitted to the drive wheels exceeds the adherence
capacity of the vehicle and there is therefore a risk of the drive wheels locking.

The system thus chooses the greater of these 2 values (main flow & pilot flow) in order to prevent
any loss of control of the vehicle during a sharp deceleration.

As soon as the injected fuel becomes higher than the fuel limit determined by the ASR trajectory
control system, the engine torque transmitted to the wheels exceeds the adhesion capacity of the
vehicle and there is a risk of the drive wheels skidding. The system therefore chooses the smaller
of the two values in order to avoid any loss of control of the vehicle during accelerations.

The anti-oscillation strategy makes it possible to compensate for fluctuations in engine speed
during transient conditions. This strategy leads to a fuel correction which is added to the total fuel
of each cylinder.

A switch makes it possible to change over from the supercharge fuel to the total fuel according to
the state of the engine.

- Until the stating phase has finished, the system uses the supercharged fuel.

- Once the engine changes to normal operation, the system uses the total fuel.
The main fuel is obtained by subtracting the pilot injection fuel from the total fuel.
A mapping determines the minimum fuel which can control an injector as a function of the rail
pressure. As soon as the main fuel falls below this value, the fuel demand changes to 0 because
in any case the injector is not capable of injecting the quantity demand.

Modification basis ENGINE CONTROL
Application basis ACTYON SPORTS 11 2012.01
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Driver demand

Idle speed controller _’—I—‘

ESP control @_I_'A

Cruise control @—I_’

Flow limit @_I_’

Speed limiter @_I_‘

ESP control

Engine condition
Anticollision strategy ‘
Over flow

Programmed engine stop )

]
@ Main flow < Controllable minimum flow>
i

Pilot injection flow

J Main flow demand

B. Driver Demand

The driver demand is the translation of the pedal position into the fuel demand. It is calculated as
a function of the pedal position and of the engine speed. The driver demand is filtered in order to
limit the hesitations caused by rapid changes of the pedal position. A mapping determines the
maximum fuel which can be injected as a function of the driver demand and the rail pressure.
Since the flow is proportional to the injection time and to the square root of the injection pressure,
it is necessary to limit the flow according to the pressure in order to avoid extending the injection
for too long into the engine cycle. The system compares the driver demand with this limit and
chooses the smaller of the 2 values. The driver demand is then corrected according to the
coolant temperature. This correction is added to the driver demand.

ENGINE CONTROL Modification basis
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C. Idle Speed Controller
The idle speed controller consists of 2 principal modules:

- The first module determines the required idle speed according to:
* The operating conditions of the engine (coolant temperature, gear engaged)
* Any activation of the electrical consumers (power steering, air conditioning, others)
* The battery voltage
* The presence of any faults liable to interface with the rail pressure control or the injection
control. In this case, increase the idle speed to prevent the engine from stalling.

- The second module is responsible for providing closed loop control of the engine's idle speed
by adapting the minimum fuel according to the difference between the required idle speed and
the engine speed.

D. Flow Limitation
The flow limitation strategy is based on the following strategies:

- The flow limitation depending on the filling of the engine with air is determined according to
the engine speed and the air flow. This limitation allows smoke emissions to be reduced
during stabilized running.

- The flow limitation depending on the atmospheric pressure is determined according to the
engine speed and the atmospheric pressure. It allows smoke emissions to be reduced
when driving at altitude.

- The full load flow curve is determined according to the gear engaged and the engine
speed. It allows the maximum torque delivered by the engine to be limited.

- A performance limitation is introduced if faults liable to upset the rail pressure control or the
injection control are detected by the system. In this case, and depending on the gravity of
the fault, the system activates:

Reduced fuel logic 1: Guarantees 75 % of the performance without limiting the engine speed.

Reduced fuel logic 2: Guarantees 50 % of the performance with the engine speed limited to
3,000 rpm.

Reduce fuel logic 3: Limits the engine speed to 2,000 rpm.

The system chooses the lowest of all values.

A correction depending on the coolant temperature is added to the flow limitation. This correction
makes it possible to reduce the mechanical stresses while the engine is warming up.

The correction is determined according to the coolant temperature, the engine speed and the
time which has passed since starting.

E. Superchager Flow Demand

The supercharge flow is calculated according to the engine speed and the coolant temperature. A
correction depending on the air temperature and the atmospheric pressure is made in order to
increase the supercharge flow during cold starts. It is possible to alter the supercharge flow value
by adding a flow offset with the aid of the diagnostic tool

Modification basis ENGINE CONTROL
Application basis ACTYON SPORTS 11 2012.01
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F. Pilot Flow Control

The pilot flow represents the amount of fuel injected into the cylinder during the pilot injection.
This amount is determined according to the engine speed and the total flow.

- Afirst correction is made according to the air and water temperature.
This correction allows the pilot flow to be adapted to the operating temperature of the
engine. When the engine is warm, the ignition time decreases because the end-of-
compression temperature is higher. The pilot flow can therefore be reduced because there is
obviously less combustion noise when the engine is warm.

- A second correction is made according to the atmospheric pressure.

During starting, the pilot flow is determined on the basis of the engine speed and the coolant
temperature.

G. Cylinder Balancing Strategy
» Balancing of the point to point flows

The pulse of each injector is corrected according to the difference in instantaneous speed
measured between 2 successive injectors.

The instantaneous speeds on two successive injections are first calculated.

The difference between these two instantaneous speeds is then calculated.

Finally, the time to be added to the main injection pulse for the different injectors is determined.
For each injector, this time is calculated according to the initial offset of the injector and the
instantaneous speed difference.

» Detection of an injector which has stuck closed

The cylinder balancing strategy also allows the detection of an injector which has stuck closed.
The difference in instantaneous speed between 2 successive injections then exceeds a
predefined threshold. In this case, a fault is signaled by the system.
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(6) MDP Learning Control

MDP (Minimum Drive Pulse ) refers to the

L MDP learning minimum power supply pulse for injection
Injection pulse . o . .
which the injector can perform. It is possible
<+ _ to control the fuel volume for each injector
> Time

accurately through correct learning for the

MDP value. The basic process of MDP
L P learning is that the pulse slightly higher than

Fuel injection j% n MDP is supplied and then (b) the vibration

¢ generated from the cylinder is detected. The

knock sensor detects the vibration from the

engine after a small volume of fuel is injected.
And the time interval between the points of
injection and vibration is measured so that
MDP can be learned. MDP learning is helpful
to prevent engine vibration, high emission and
power reduction through performing
calibration for the old injectors. During MDP
learning, a little vibration and noise can be
occur for a while. This is because the fuel
pressure is increased instantaneously and the
exact injection value is not input, so that the
exact engine vibration timing can be

detected.

A. MDP Learning

When the pulse value that the injector starts injection is measured, it is called minimum drive pulse
(MDP). Through MDP controls, can correct pilot injections effectively. Pilot injection volume is very
small, 1 to 2 mm/str, so precise control of the injector can be difficult if it gets old. So there

needs MDP learning to control the very small volume precisely through learning according to
getting older injectors.

B. Purpose of MDP learning
The system measures the pulse at initial injection to reduce the engine vibration.

- Control the fuel injection volume precisely by MDP learning even for the old injector.
- ECU caorrects the pilot injection effectively by MDP control.
- MDP learning is performed by the signal from knock sensor.
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C. Learning Conditions

Idle MDP learning

Drive MDP learning

Coolant temperature

over 60°C

over 60C

Vehicle speed

ldling

over 50km/h (over 5 seconds)

Engine rpm

2,000 to 2,500 rpm

Fuel temperature

0 < Fuel temperature < 80°C

Learning

2 times for each cylinder (every
5 seconds)

2 times for each cylinder
(every 5 seconds)

A\ cAuTION

injector.

- If MDP learning is not properly performed, engine vibration and injection could be occurred.
- MDP learning should be performed after replacing ECU, reprogramming and replacing

D. Injector characteristic curve for rail pressure

Operating pulse(psec)

80 1 I |
| |
70 o
1 —4- 200bars
601 o
= | -® 400bars
£E 501 ---
[0 i
-
5 40 1 600bars|
g 4
> 301 - 1200bars |- - -
o ]
Y 201 —* 1600bars |- - -
10 1 - -
J | |
O | |
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(7) Knocking Control
A. Resetting the pilot injection

The knocking control is used to reset the pilot injection flow in closed loop for each injector. This
method allows the correction of any injector deviations over a period of time. The principle of use
of the knocking control is based on the detection of the combustion noises.

The sensor is positioned in such a way as to receive the maximum signal for all the cylinders. The
raw signals from the knock sensor are processed to obtain a variable which quantifies the
intensity of the combustion. This variable, known as the ratio, consists of the ratio between the
intensity of the background noise and the combustion noise.

1. Afirst window is used to establish the background noise level of the knocking control signal
for each cylinder. This window must therefore be positioned at a moment when there cannot
be any combustion.

2. The second window is used to measure the intensity of the pilot combustion. Its position is
such that only the combustion noises produced by the pilot injection are measured . Itis
therefore placed just before the main injection.

The knock sensor does not allow any evaluation of the quantity injected. However, the pulse value
will be measured when the injector starts injection and this pulse value is called the MDP
(Minimum Drive Pulse). On the basis of this information, it is possible to efficiently correct the pilot
flows. The pilot injection resetting principle therefore consists of determining the MDP, in other
words the pulse corresponding to the start of the increase in value of the ratio (increase of
vibration due to fuel combustion).

— Cylinder pressure
"""" Needle lift
—— Ratio

Main pilot injection

Minimum pilot injection

No injection /\
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This is done periodically under certain operating conditions. When the resetting is finished, the
new minimum pulse value replaces the value obtained during the previous resetting. The first MDP
value is provided by the C3I. Each resetting then allows the closed loop of the MDP to be updated
according to the deviation of the injector.

B. Detection of leaks in the cylinders

The accelerometer is also used to detect any injector which may have stuck open. The detection
principle is based on monitoring the ratio. If there is a leak in the cylinder, the accumulated fuel
self-ignites as soon as the temperature and pressure conditions are favorable (high engine
speed, high load and small leak).

This combustion is set off at about 20 degrees before TDC and before main injection.

The ratio therefore increases considerably in the detection window. It is this increase which allows
the leaks to be detected. The threshold beyond which a fault is signaled is a percentage of the
maximum possible value of the ratio.

Because of the severity of the recovery process (engine shut-down), the etection must be
extremely robust.

An increase in the ratio can be the consequence of various causes:

- Pilot injection too much
- Main combustion offset
- Fuel leak in the cylinder

If the ratio becomes too high, the strategy initially restricts the pilot injection flow and retards the
main injection. If the ratio remains high despite these interventions, this shows that a real leak is
present, a fault is signaled and the engine is shut down.

C. Detection of an accelerometer fault

This strategy permits the detection of a fault in the sensor or in the wiring loom connecting the
sensor to the ECU.

It is based on detection of the combustion. When the engine is idling, the detection window is set
too low for the combustion caused by the main injection. If the ratio increases, this shows that the
knock sensor is working properly, but otherwise a fault is signaled to indicate a sensor failure.
The recovery modes associated with this fault consist of inhibition of the pilot injection and
discharge through the injectors.
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(8) Swirl control
A. Overview

» Variable swirl valve

The strong swirl caused by intake air is important element for anti-locking function in diesel
engine. The swirl control valve partially closes the intake port to generate the swirl according to the
engine conditions. When the engine load is in low or medium range, the swirl could not be
generated because the air flow is slow. To generate strong swirl, there are two passages in intake
manifold, and one of them has the valve to open and close the passage. When the valve closes
the passage, the air flow through the another passage will be faster, and the strong swirl will be
generated by the internal structure of the passage. This swirl makes the better mixture of air and
fuel, eventually the combustion efficiency in combustion chamber could be improved. This
provides the enhanced fuel consumption, power and EGR ratio.

» Components

Coolant temperature
sensor

Accekerator pedal

module

D20DTR ECU

Crankshaft position sensor §  Variable swirl valve
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B. Input/Output for variable swirl valve

position sensor

o

HFM
(Intake air)

=

Engine rpm
(Engine load)

Engine rpm
(Engine load)

Input Control Output
Main Map D20DTR
ECU
HFM
(Intake air)
Intake air flow
volume

Accelerator

pedal

Driving condition
(Acceleration demand)
Variable swirl control l_ 0 '\"\?‘;
according to driving v % Lk i
condition -
Sub Map a—
— Sk =
Coolant il

temperature @

£ Engine warming up ' Fuel injection

qu pressure control

Crankshaft
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C. Types of swirl

Swirl: One cylinder has two intake air ports, one is set horizontally

\_J
= and the other one is set vertically. Swirl is the horizontal air flows in
\‘ Q |/ cylinder due to the horizontal intake air ports.

\_/ Tumble: Tumble is the vertical air flows in cylinder due to the

/;) vertical intake air port

\ / Tumble: Tumble is the vertical air flows in cylinder due to the
C vertical intake air port

D. Swirl control

In DI type diesel engine, the liquefied fuel is injected into the cylinder directly. If the fuel is evenly
distributed in short period, the combustion efficiency could be improved. To get this, there should
be good air flow in cylinder. In general, there are two intake ports, swirl port and tangential port, in
each cylinder. The swirl port generates the horizontal flow and the tangential port generates the
longitudinal flow. In low/mid load range, the tabgential port is closed to increase the horizontal
flow. Fast flow decreases the PM during combustion and increases the EGR ratio by better
combustion efficiency.

Intake air control valve
closed
Tangential port

Tangential port

Swirl port Swirl port

Protrusion that
generates Swirl
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Load Engine speed | Swirl valve Amou.nt of Remarks
swirl
Low speed, below 3,000 Increased EGR ratio, better air-fuel
Low load rpm Closed Heavy mixture (reduce exhaust gas)
ng_h speed, | over 3,000 rpm Open Light Incrgase charge efficiency, higher
High load engine power

The variable swirl valve actuator operates
when turning the ignition switch ON/OFF
position to open/close the swirl valve. In this
period, the soot will be removed and the
learning for swirl valve position is performed.

=

s =5 . S M ,a‘—t-."'.. 4
| e i ) W' § i A, y - N @
‘— Swirl valve 4|

E. Features

- Swirl and air intake efficiency
To generate the swirl, the intake port should be serpentine design. This makes the resistance
in air flow. The resistance in air flow in engine high speed decreases the intake efficiency.
Eventually, the engine power is also decreased, Thus, the swirl operation is deactivated in high
speed range to increase the intake efficiency.

- Relationship between swirl and EGR
To reduce Nox, it is essential to increase EGR ratio. However, if EGR ratio is too high, the PM
also could be very higher. And, the exhaust gas should be evenly mixed with newly aspired air.
Otherwise, PM and CO are dramatically increased in highly concentrated exhaust gas range
and EGR ratio could not be increased beyond a certain limit. If the swirl valve operates in this
moment, the limit of EGR ratio will be higher.

F. Relationship between swirl and fuel injection pressure

The injector for DI engine uses the multi hole design. For this vehicle, there are 8 holes in injector.
If the swirl is too strong, the injection angles might be overlapped and may cause the increased
PM and insufficient engine power. Also, if the injection pressure is too high during strong swirl, the
injection angles might be overlapped. Therefore, the system may decreases the fuel injection
pressure when the swirl is too strong.
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(9) EGR control

A. Overview

The EGR (Electric-Exhaust Gas Recirculation) valve reduces the NOx emission level by
recirculating some of the exhaust gas to the intake system.

To meet Euro-V regulation, the capacity and response rate of E-EGR valve in D20DTR engine
have been greatly improved. The EGR cooler with high capacity reduces the Nox, and the bypass
valve reduces the CO and HC due to EGR gas before warming up.

Also, the engine ECU adjusts the E-EGR opening by using the air mass signal through HFM
sensor. If the exhaust gas gets into the intake manifold when the EGR valve is open, the amount
of fresh air through HFM sensor should be decresed.

B. Components

Oxygen sensor Crankshaft positior Coolant E-EGR valve

sensor temperature sensol
3
\
1
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E-EGR cooler

i
HFM (intake air Accelerator pedal
temperature) module
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C. Input/Output of E-EGR system

position sensor| position detected

v

Oxygen sensor|  Air-fuel ratio inthe

‘Q exhaust gas detected

Coolant Compensation
tempg_rature by coolant temperature
Atmospheric Compensation

pressure by altitude

Input Control Output
Main Map D20DTR
ECU
HFM Intake air flow
(Intak_e ai) volume EGR valve feedback
(Potentiometer)
EGR ratio control
Sub Map E-EGR valve
Accelerator Acceleration demand
pedal /Engine load
Bypass valve control
in cold engine
T-MAP Boost pressure and
temperature
E-EGR
bypass valve
Crankshaft Engine rpm Feedback control
position sensor (Engine load) by engine load
‘\ﬂ Determine EGR
operation range
EGR EGR valve (EGR ratio) Throttle valve

(EGR ratio) control

Electronic
throttle body
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D. Bypass control for EGR cooler

» Cooler temperature

When the coolant temperature is below 70°C, the exhaust gas is bypassed the EGR cooler.

Exhaust gas temperature: Cooled EGR PM, smoke increased
300 C or less

» Exhaust gas temperature

When the exhaust gas temperature is below 300C, the exhaust gas is bypassed the EGR cooler.
Otherwise, PM could be increased due to too low exhaust gas temperature.

Coolant temperature: Exhaust gas temperature PM. smoke increased
70°C orless decreased ’

. Control elements for EGR system

Accelerator pedal (engine load) - Indicates the driver's intention and engine load. If the load
goes up, the EGR ratio is decreased.

T-MAP (boost pressure map stored in ECU) - Compensates the difference in boost pressure
by adjusting EGR ratio.

Engine rpm - Used as the signal for determining EGR operating range.

Coolant temperature - When the coolant temperature is low, NOXx is decreased but PM could
be increased. So, to reduce PM, decrease EGR ratio when the coolant temperature is low.
Intake air mass and temperature - HFM sensor measures the intake air mass to calculate the
actual EGR volume. If the air mass is larger than programmed value in map, EGR ratio will be
higher.

EGR position sensor - Detects the actual opening angle of EGR valve and performs feedback
function according to PWM control by ECU.

Wide band oxygen sensor - Detects the oxygen volume in exhaust gas to check if the EGR
ratio is proper.

Electronic throttle body - Keeps EGR ratio to optimized level by controlling the throttle body in
EGR operating range (decreasing pressure in intake manifold).
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ACTYVON
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F. Features
c EGR 0% 5
B EGR 10% ©
= ®
(0] (&)
Q c
o] o
S o
S b

BTDC TDC ATDC ATDC ATDC ATDC
10° 10°" "20°° 30°  40°

Crank angle

As EGR ratio goes up, smoke volume will be
higher. But, this lowers the combustion
chamber temperature and accordingly the
concentration of NOx is decreased. The
point with highest NOx is immediately after
TDC.

50 100 150 200 250 300 35
EGR temperature(C)

As EGR temperature goes up, the
concentration of NOx will be higher. Thus, it
is necessary to cool down the exhaust gas.
However, during engine cooled, it may
cause large amount of PM. To prevent this,
the exhaust gas is bypassed the EGR cooler.
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(10) E-VGT control

A. Overview

E-VGT (Electric-Variable Geometry Turbine) turbocharger system in D20DTF engine uses the
venturi effect that controls the flow rate of exhaust gas by adjusting the passage in turbine
housing. The newly adopted DC motor actuator (E-actuator) controls the E-VGT system more
precisely and faster. To get the high operating power from turbine, the ECU reduces the exhaust
gas passage In low speed range and increases it in high speed range.

B. Components

Oxygen sensor

Crankshaft positior
sensor

Coolant
temperature senso!

Front EGT sensor

E-VGT actuator

S
—

v

HFM (intake air
temperature)

T-MAP sensor

Accelerator pedal
module
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C. Input/Output for E-VGT system

feedback
h Boost temperature

Air concentration

Crankshaft Engine rpm
position sensor (Engine load)

S

Sub Map
HFM Intake air flow
(Intake air) volume
Front Exhaust gas temperature

EGT sensor | (Exhaust gas temperature

< “'%\ feedback)
i

Coolant Turbocharger
temperature | operating condition

Atmospheric Compensation
pressure by altitude

Input Control Output
Main Map D20DTR
ECU
Accelerator Acceleration demand
pedal /Engine load
T-MAP Boost pressure E-VGT actuator

boost pressure
feedback control

E-VGT actuator control
(response speed control)

E-VGT operating
range determined

VGT actuator
PWM control
by engine load

E-VGT
actuator

ENGINE CONTROL
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN




—SPOITS 0000-00 15-33

D. E-VGT system control

Turbocharger system operates the E-VGT actuator according to the signals for engine epm,
accelerator pedal position, atmospheric pressure, T-MAP, coolant temperature and intake air
temperature.

Turbocharger actuator is performed PWM control by ECU.

In general, the boost pressure feedbacks the turbocharger operation and the boost temperature is
used for calculating the precise density.

E-VGT provides higher engine power with faster reaction speed compared to conventional VGT.

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

Operating wave Vane Control

In low speed range:
retract the vane to
increase boost
pressure. The vane
has low (-) duty,
and the unison ring
moves to retract the
vane in weak PWM
signal.

Low
speed
range

TURBOC @ ENGINE l INTAKE
HARGER EXHAUSTQ SYSTEM

Sy
%o
o)

|

2
|
oW
S

The unison ring
moves to extend the
vane in strong PWM
signal. Maximum
pressure is 3 bar
and the system
controls it according
to the input signals.

ARGIN
G

High
speed
range

D20DTR §CH
PRE-
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(11) Wide band oxygen sensor control
A. Overview

For diesel engine, combustion is not performed at the optimum (theoretically correct) air-fuel ratio
and the oxygen concentration is thin in most cases. So the wide-band oxygen sensor is used for
this kind of engine, and this sensor is a little different from the one that used for gasoline engine.
The combustion in diesel engine is controlled by fuel injection volume. Therefore, the wide band
oxygen sensor should be used in diesel engine. This sensor measures the air-fuel ratio in very
wide range, and is also called full range oxygen sensor.

- The wide band oxygen sensor measures the oxygen density in exhaust gas and sends it to
ECU to control the EGR more precisely.

B. Components

Oxygen sensor Coolant E-EGR valve Electric throttle

temperature sensol body

3

i
- N

i

D20DTR ECU

HFM (intake air Injector (C3l)
temperature)

=

\ . R
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C. Input/Output for oxygen sensor

Sub Map

Fuel rail
pressure sensor

£y

Coolant
temperature

=i

Crankshaft
position sensor

g N

Fuel pressure
feedback control

Engine warming up

Engine rpm
(Engine load)

Input Control Output
Main Map D20DTR
ECU
Wide band Air-fuel ratio/EGR/
oxygen sensor | CDP feedback control
E-EGR fine
control by wide-
band oxygen
HFM Intake air flow EGR valve
volume
EGR E-EGR Air flow control,
position sensor valve position operates with
E-EGR valve
Electronic
- throttle body

Oxygen sensor
feedback control
(Fuel injection volume)

Injector
PM collecting and
aftertreatment control |
with fuel-air ratio ¥
measurement of wide !
bandoxygen sensor CDPF
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D. Oxygen sensor control

The wide band oxygen sensor uses ZnO2. It produces the voltage by movement of oxygen ions
when there is oxygen concentration difference between exhaust gas and atmosphere.

If a certain voltage is applied to the sensor, the movement of oxygen ions occurs regardless of
the oxygen density. The current generated through this flow of ions, is called pumping current
(IP), and the oxygen sensor measures this value.

Engine ECU
(Lambda Controler)

289 | E-VGT
‘I [turbocharger

xygen

'. sensor
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(12) Cooling fan control
A. Overview of cooling fan and A/C compressor

The cooling system maintains the engine temperature at an efficient level during all engine
operating conditions. The water pump draws the coolant from the radiator. The coolant then
circulates through water jackets in the engine block, the intake manifold, and the cylinder head.
When the coolant reaches the operating temperature of the thermostat, the thermostat opens.
The coolant then goes back to the radiator where it cools. The heat from automatic transmission
is also cooled down through the radiator by circulating the oil through the oil pump. ECU controls
the electric cooling fans with three cooling fan relays to improve the engine torque and air
conditioning performance.

reference  For detailed information, refer to Chapter "Air Conditioning System".

B. Components

Coolant DSI 6 A/T (ATF

Relay box
temperature sensol temperature)

o F—
BT
D20DTR ECU

Crmmemmmm o TR

HFM (intake air
temperature)

A/C compressor
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C. Input/Output for cooling fan and A/C compressor

Input Control Output
D20DTR
Coolant Electric fan ECU
temperature operatingcondition
- A/C compressor
I
4
HFM Ambient temperature
(Intake air) (Compressor
operating condition)
) Relay box
Electric fan/
compressorcontrol
by coolant pressure
Coolant pressure /engine load
pressu Coolant pressure e /coolant temperature
sensor S dar
i 10
Blower switch Blower switch
condition
Electric fan module
DSI 6 AT ATF temperature
==
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D. Cooling fan and A/C compressor control
» Conditions for cooling fan

The cooling fan module controls the cooling fan relay, high speed relay and low speed relay. The
cooling fan is controlled by the series and parallel circuits.

A/C switch | Cooling fan Coolant temperature Refrigerant pressure | A/C compressor
OFF Coolant temp. < 90C -
OFF LO Q0T < Coolaont temp. )
<105
HI 105C =< Coolant temp. -
LO Refrigerant pressure <
. 18 bar
Coolant temp. <105C .
H 18 bar < Refrigerant ON
ON pressure
ul 105C < Coolant temp. )
<115
HI 115C < Coolant temp. - OFF (cut)

» A/C compressor OFF conditions

- Coolant temperature: below —20°C or over

y // SII T /fff/f/zﬁaﬁffz‘f—"ﬂ—"ﬂ#ﬁ/ﬂ?ﬂ/& N
/&5 ~ Compressor not operating ,/;// 115C
s0 I . .
© - Approx. 4 seconds after starting the engine
g 21.4 - Engine rpm: below 650 rpm or over 4500 rpm
% Compressor operating range - When abrupt acceleration
S o - Refrigerant pressure:
(&) K
(kgoms) * OFF below 2.0 kg/ci, then ON over 2.4 kg/cit
"7//}/}, Compressor not operating ////// * OFF over 30 kg/cm, then ON below 21.4 kg/cr

A/C compressor operation

» Output voltage according to refrigerant pressure

The output voltage from refrigerant pressure sensor is 1.7 V to 3.5 V when the refrigerant pressure
is 10 to 24 kgf/cm with A/C "ON".

» Cooling fan controls according to ATF

ATF temperature Fan condition Remark

Over 110°C High speed -
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(13) High speed

A. Overview

The supplementary electrical heater is installed in DI engine equipped vehicle as a basic
equipment. The PTC system is operated according to two temperature values measured at the
coolant temperature sensor and HFM sensor. This device is mounted in the heater air outlet and
increase the temperature of air to the passenger compartment. Because PTC system is heated by
electrical power, high capacity alternator is required. PTC does not operate during engine
cranking, while the battery voltage is lower than 11 V or during preheating process of glow plugs.

B. Components

D20DTR ECU

PTC heater

®

HFM (intake air
temperature)

4 ! Ny

Coolant temperature
sensor

Relay box in engine compartment

heater 2, 3)

PTC heater
2 (40A)

PTC 2relay (PTC !

PTC heater
1 (40A)

—e

PTC 1relay
1 (PTC heater 1)

ENGINE CONTROL
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C. Operation process

The ceramic PTC has a feature that the resistance goes up very high at a certain temperature.
There are three circuits in PTC heater. Only one circuit is connected when PTCL1 relay is ON, and

two circuits are connected when PTC2 relay is ON.

Operation process: reaches at a certain temperature—high resistance—low current—less heat
radiation—temperature down—high resistance—high current—temperature up

=

PTC heater

Input Control Output

HFM D20DTR Relay box

(Intake air) :
Relay control by
intake air temperature
and coolant temperature
PTC heater 1
operating condition
Coolant

temperature PTC 1 relay PTC 2 relay
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D. Control conditions
Operation Operating condition PTC Heater
HI o
(PTC2) — Coolant temperature < 15C PTC HION
— Coolant temperature 15C < 657C, intake air
temperature < -10TC
LO — Coolant temperature 15C < 65 to 60°C, intake air PTC LOON
(PTC1) temperature <-10C to 0C
— Coolant temperature 15C < 60°C, intake air
temperature < 0C to 5C
- A/C blower switch OFF
- Defective ambient air temperature sensor
Stop (including open or short circuit)

- Engine cranking
- Low battery voltage (below 11V)
- During pre-glow process (glow indicator ON)

» Operation diagram for PTC heater LO (step 2)

[*)]
)]

[e2]
o

PTC heater
LO operating range

Coolant temperature(C)

PTC
heater
OFF

-40 -30 -20 -10 0 5

Intake air temperature(C)

ENGINE CONTROL
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN




eSE SN 15-43

(14) Immobilizer control

A. Overview

The Immobilizer System provides an additional theft deterrent to the vehicle in which it is installed
and prevents it from being started by unauthorized persons. The transponder integrated in the key
and the engine control unit have the same code. When the ignition key with the integrated
transponder is turned to the ON position, the ECU (Engine Control Unit) checks the crypto code
of the key and, if correct, allows the vehicle to start the engine.

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

9

B. Components

» Basic components (ignition key system)

TURBOC @ ENGINE l INTAKE
HARGER g EXHAUSTR SYSTEM

D20DTR ECU Immobilizer antenna Instrument cluster

COOLINGRLUBRICA

E-EGR B CRUISE @ STARTIN § D20DTR @CHARGIN
SYSTEM g CONTRO (€ PRE- (€ SYSTEM

CDPF

CONTRO @sSYSITEM

ENGINE

Modification basis ENGINE CONTROL
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» Key approval process

When turning the ignition switch to ON position, the power is supplied to BCM and ECU. ECU
communicate with the immobilizer key to check if it is valid crypto code. If it is valid, ECU start to
control the engine when turning the ignition switch to START position. The system has 10

seconds of valid time-out period. If the engine does not start in this period, the key approval
process should be done again.

Fuse
HS_CAN_High Immobilizer unit
D20DTR ® 4
ECU ° (Immobilizer verification)
(EMS) HS_CAN_Low
(Immobilizer -
verification)
(Transponder verification)
Instrument

cluster Diagnostic "
(Immobilizer warning connector -
lamp control via ECU)

REKES key

ENGINE CONTROL
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(15) CDPF control

A. Overview

As the solution for environmental regulations and PM Particle Material) of diesel engine, the low
emission vehicle is getting popular. This vehicle is equipped with an extra filter to collect the soot
and burn it again so that the amount of PM in the exhaust gas passed through the DOC (Diesel
Oxidation Catalyst) is reduced. The CDPF (Catalyst & Diesel Particulate Filter) is an integrated filter
including DOC (Diesel Oxidation Catalyst) and DPF (Diesel Particulate Filter).

FUEL ENGINE B ENGINE
SYSTEM QJASSEMBLEGENERAL

=
e
[2)
8 5
|_
23
o<
&3
B. Components
x
Ll
)
Oxygen Front Rear CDPF
sensor EGT sensor EGT sensor (DOC + DPF)

COOLINGLUBRICATE TURBOC

,___
|
&
ENGINE CDPF E-EGR B CRUISE @ STARTIN § D20DTR @CHARGIN
CONTRO | SYSTEM [ SYSTEM g CONTRO (€ PRE- (€ SYSTEM

Differential pressure D20DTR ECU Electric throttle body
sensor
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C. Input/Output for CDPF control

pressure sensor

Wide band
oxygen sensor

between before and
after CDPF detected

Air-fuel ratio during
EGR/CDPF operation
(feedback control)

Input Control Output
—— D20DTR
Differential Pressure difference ECU

Injection volume
control
(Post-injection control)

Injector

Front EGT Combustion temperature
value of engine
(Preventing High
— | temperature combustion)
Air intake
ratio control
Electronic
throttle body
Rear EGT CDPF temperature
sensor value
(Protecting CDPF)
[1.
1 1
HFM (Intake air Intake air flow CO/HC->CO,/H, O
temperature) volume PMCollecting
- ->Combustion
ENGINE CONTROL Modification basis
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D. Operation process

When the differential pressure sensor detects the pressure difference between the front and the
rear side of CDPF, the sensor sends signal indicating the soot is accumulated and the post
injection is performed to raise the temperature of exhaust gas. The amount of fuel injected is
determined according to the temperature of exhaust gas detected by the rear temperature sensor.
If the temperature is below 600°C, the amount of fuel injected is increased to raise the
temperature. If the temperature is over 600°C, the amount of fuel injected is decreased or not
controlled. When the engine is running in low load range, the amount of post injection and the
amount of intake air are controlled. It is to raise the temperature by increasing the amount of fuel
while decreasing the amount of intake air.

Front EGT sensor: Measure
DOC temp.

N

Rear EGT sensor: Measure
DPF temp.

-

Intake air
mass

ECU (DCM 3.7)

Injector: Control post
injection

Diff. pres. sensor: Measure
pressure between front side
and rear side of CDPF

Post injection

Exceed PM
limit

Booster
pressure/
temperature

T-MAP sensor

Control intake
air mass

Electronic throttle body
Control intake air mass
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E. Cautions

- Use only specified Engine Oil (approved by MB Sheet 229.51) for CDPF.

» Use only specified engine oil (Low Ash Qil)

- The vehicle equipped with CDPF should use specific engine oil to improve the engine
performance and fuel economy, and ensure the service life of CDPF.

» Issue with normal engine oil

- Sulfur, one of the contents of engine oil is burned and generates soot that is not regenerated
by the DPF. This remains on the filter as ashes and keeps accumulating. Eventually, this
ashes will block the filter.

» Benefit for specified engine oil

- Minimized the sulfur content of engine oil which reduces the service life.
- Improved fuel economy and emission level of CO2 with high performance and low viscosity.
- Increased service life of engine oil with high resistance to temperature.

» Problems when using unspecified engine oil

- The service life of filter may be reduced by 30% or more by the ashes accumulated on the
filter.

- The fuel economy may be reduced because of engine rolling resistance, frequent
regeneration of DPF.

* These problems are also caused by oil with high sulfur content, such as tax exemption oil
and heating ail, etc.

ENGINE CONTROL Modification basis
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3) Input/Output for CAN communication

ENGINE

ENGINE
SYSTEM QJASSEMBLEGENERAL

TURBOC @ ENGINE l INTAKE FUEL
HARGER EXHAUSTQ SYSTEM

ENGINE CDPF E-EGR B CRUISE @ STARTIN § D20DTR BCHARGINJCOOLINGELUBRICA
CONTRO | SYSTEM [ SYSTEM g CONTRO (€ PRE- (€ SYSTEM ION

Input Control Output
Wheel speed, Cruise control mode Acceleration pedal condition,
ABS & OFF, System condition, Driving ESP torque control, Engine rpm, ABS &
ESP condition, Engine torque control Engine torque ESP
Glow plug condition, .
GCU | Power voltage, Temperature, Engine rpm =75
Glow plug control
Engine rpm, Preheating receiving
Instrument|  Fuel level, Gear position, E signal, GCU self diagnosis GCU
cluster | Engine warning lamp condition C request, Coolant temperature
U
Cruise control condition, Water-in-fuel
. warning sensor, Engine rpm, Glow plug | |nstrument
Engine torque request, Current lamp, Vehicle speed, Immobilizer sirume
transmission gear, Target gear, Torque wamning lamp, Coolant temperature cluster
TCU | converter lockup condition, Turbine speed, Fuel consum;ﬁtion ’
Limphome mode condition, TGS lever
position, Transmission oil temperature
Shifting request, Accelerator pedal
condition, Engine limphome mode, Cruise
control condition, ESP control, Engine rpm, TCU
Engine torque condition, Vehicle speed,
Coolant temperature, Intake air temperature
No diagnostic device Diagnostic
device
Modification basis ENGINE CONTROL
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ENGINE ASSEMBLY 1113-01
GENERAL

1. DESCRIPTION AND OPERATION
1) Cleanliness and Care

An automobile engine is a combination of many machined, honed, polished and lapped surfaces
with tolerances that are measured in the ten-thousanths of an inch.

When any internal engine parts are serviced, care and cleanliness are important.

A liberal coating of enigne oil should be applied to friction areas during assembly, to protect and
lubricate the surfaces on initial operation. Proper cleaning and protection of machined surfaces
and friction areas is part of the repair procedure.

This is considered standard shop practice even if not specifically stated.

Whenever valve train components are removed for service, they should be kept in order. They
should be installed in the same locations, and with the same mating surfaces, as when they were
removed.

Battery cables should be disconnected before any major work is performed on the engine. Failure
to disconnect cables may result in damage to wire harness or other electrical parts.

Modification basis ENGINE ASSEMBLY

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2) On-engine Service

A\ cauTiON
- Disconnect the negative battery cable before removing or instaling any electrical unit, or
when a tool or equipment could easily come in contact with exposed electrical terminals.
Disconnecting this cable will help prevent personal injury and damage to the vehicle. The
ignition must also be in LOCK unless otherwise noted.

A\ cauTiON
- Any time the air cleaner is removed, the intake opening should be covered. This will protect
against accidental entrance of foreign material, which could follow the intake passage into
the cylinder and cause extensive damage when the engine is started.

Brake and clutch fluid reservoir
Coolant surge tank (for manual transmission)
Relay and fus box
— B - i
Engine oil I : w b\
filler cap r " e
g )

— &

tm \iT Cleaner

v B

Power steering | =
Engine oil dipstick ___ Battery

- __,_, =

ENGINE ASSEMBLY Modification basis
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2. G23D ENGINE ASSEMBLY

Front View

| Camshaft adjuster |

Engine coolant
temperature sensor

|Cy|inder head front cover

| Oil dipstick level gauge

| Water pump pulley

IThermostat housing |

Throttle body |

Intake manifold |

Belt temsioning puIIy|

Generator
A/C compressor pulley|
Vibration damper assemb|y|
Oil pen
Rear View
l Cylinder head cover
Fuel injector i

| Intake manifold

| Map sensor

Crankshaft position
sensor

Flywheel

Exhaust manifold
front pipe
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LH Side View

| Fuel injector |

Fuel pressure

requlator

Camshaft position
sensor

|Oi| filter element
I Shock absorber

A/C compressor
pulley

| QOil pen

I Throttle body |

*‘| Intake manifold |

Crankshaft position
sensor

Engine mount

RH Side View

e*

Exhaust
manifold fromt

pipe

Engine mount |

| Cylinder head cover |

Oil dipstick level
gauge

Water pump

Generator

Oil pen

ENGINE ASSEMBLY
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3. G23D ENGINE STRUCTURE

Front View

10

13

14

15

18

20

12

11

16

19

18

17

21

22

Side View

28

27

26

29

31

23

22

24 11

N

25

Wl =
i | ” |

30

33

32
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» Front View

NO. FUNCTION NO. FUNCTION
1 HFM Sensor 12 Intake Manifold
2 Intake Air Duct 13 Cylinder Head
3 Cylinder Head Cover 14 Exhaust Manifold
4 Ignition Coi 15 Dipstick Guide Tube and Gauge
5 Spark Plug Connector 16 Connecting Rod
6 Fuel Distributor 17 Crankshaft
7 Injector 18 Engine Mounting Bracket
8 Exhaust Camshaft 19 Starter
9 Intake Camshaft 20 Crankcase
10 Valve Tappet 21 Oil Pump Sprocket
11 Intake Valve 22 Oil Pan

» Side View

NO. FUNCTION NO. FUNCTION
23 Camshaft Adjuster 29 Oil Pump Drive Chain
24 Oil Filler Cap 30 Oil Strainer
25 Engine Hanger Bracket 31 Oil Pump
26 Cooling Fan and Viscous Clutch 32 Ring Gear and Flywheel of Drive Plate
27 Oil Filter 33 Piston
28 Timing Chain

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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4. DIAGNOSTIC INFORMATION AND PROCEDURE
1) Oil Leak Diagnosis

Most fluid oil leaks are easily located and repaired by visually finding the leak and replacing or
repairing the necessary parts. On some occasions a fluid leak may be difficult to locate or repair.
The following procedures may help you in locating and repairing most leaks.

» Finding the Leak

Identify the fluid. Determine whether it is engine oil, automatic transmission fluid, power

steering fluid, etc.

Identify where the fluid is leaking from.

- After running the vehicle at normal operating temperature, park the vehicle over a large
sheet of paper.

- Wait a few minutes.

- You should be able to find the approximate location of the leak by the drippings on the
paper.

Visually check around the suspected component.

Check around all the gasket mating surfaces for leaks. A mirror is useful for finding leaks

in areas that are hard to reach.

If the leak still cannot be found, it may be necessary to clean the suspected area with a

degreaser, steam or spray solvent.
- Clean the area well.

- Dry the area.

- Operate the vehicle for several miles at normal operating temperature and varying
speeds.

- After operating the vehicle, visually check the suspected component.

- If you still cannot locate the leak, try using the powder or black light and dye method.

» Powder Method

Clean the suspected area.

Apply an aerosol-type powder (such as foot powder) to the suspected area.

Operate the vehicle under normal operating conditoins.

Visually inspect the suspected component. You should be able to trace the leak path over
the white powder surface to the source.

Modification basis ENGINE ASSEMBLY
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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» Black Light and Dye Method
A dye and light kit is available for finding leaks, Refer to the manufacturer's directions when using
the kit.
- Pour the specified amount of dye into the engine oail fill tube.
- Operate the vehicle normal operating conditions as directed in the Kkit.
- Direct the light toward the suspected area. The dyed fluid will appear as a yellow path
leading to the source.

» Repairing the Leak

Once the origin of the leak has been pinpointed and traced back to its source, the cause of the
leak must be determined in order for it to be repaired properly.

If a gasket is replaced, but the sealing flange is bent, the new gasket will not repair the leak. The
bent flange must be repaired also. Before attempting to repair a leak, check for the following
conditions and correct them as they may cause a leak.

» Gaskets

- The fluid level/pressure is too high.

- The crankcase ventilation system is malfunctioning.

- The seal bore is damaged (scratched, burred or nicked).
- The seal is damaged or worn.

- Improper installation is evident.

- There are cracks in the components.

- The shaft surface is scratched, nicked or damaged.

- Aloose or worn bearing is causing excess seal wear.

ENGINE ASSEMBLY Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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2) Compression Pressure Test

Diagram
Sheet 71 Compression

Pressure Tester

Adaptor

Sealing —
Cone
(@)
» Standard Service Data
Application G23D Engine
Compression Ratio 10.4 : 1

Normal Engine Temperature <~

Normal Compression Pressure Min. 11 bar, Max. 15 bar
Permissible Pressure Difference -

Between Individual C ylinders

A\ cAuTION
- A9912 0012B (001 589 76 21 00) Compression Pressure Tester

» Measuring Procedure

Warm the engine up to normal operating temperature.

Remove the spark plugs using the spark plug wrench.

Place the diagram sheet to compression pressure tester A9912 0012B (001 589 76 21 00).
Connect the adaptor to compression pressure tester A9912 0012B (001 589 76 21 00)
and install it into the spark plug hole.

Crank the engine approx. eight revolutions by using the start motor.

Compare the measurements of compression pressure tester A9912 0012B (001 589 76 21
00) with the specifications.

Measure the compression pressure of the other cylinders in the same way.

If measured value is not within the specifications, perform the cylinder pressure leakage
test.

A\ cAuTION

- Discharge the combustion residues in the cylinders before testing the compression
pressure.
- Apply the parking brake before cranking the engine.

Modification basis ENGINE ASSEMBLY

Application basis ACTYON SPORTS 11 2012.01
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3) Cylinder Pressure LeakageTest

» Permissible Pressure Leakage

At Whole Engine Max. 25 %
At Valve and Cylinder Head Gasket Max. 10 %
At Piston and Piston Ring Max. 20 %

» Cylinder Number

OT (TDC) 1,4

UT (BDC 180 °) 2,3

» Cylinder Number

Cylinder Pressure Bosch, EFAW210A
Leakage Tester Sun, CLT 228

ENGINE ASSEMBLY Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» Leakage Test

- Warm the engine up to normal operating temperature.

- Disconnect the negative battery cable.

- Remove the spark plugs.

- Check the coolant level by opening the coolant reservoir cap and replenish if insufficient.

- Open the engine ail filler cap.

- Connect the tester to air pressure line and adjust the scale of tester.

- Install the connecting hose to spark plug hole.

- Position the piston of No.1 cylinder at TDC by rotating the crankshatt.

- Connect the connecting hose to tester and measure the leakage volume after blowing up
5 bar of compressed air.

A\ cauTION
- Measure the leakage volume in the completely opening condition of throttle valve by pulling
the acceleration cable.

- Perform the pressure test according to the firing order.

A\ cAuTION
- Firing Order: 1-3-4-2

- Compare the leakage pressure with the specifications.

Modification basis ENGINE ASSEMBLY

Application basis ACTYON SPORTS 11 2012.01
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5. GENERAL DIAGNOSIS

Probable Cause

Correction

Condition
Hard starting Malfunction of
(With normal immobilizer
cranking) system

« Faulty immoblilzer system

Check (Antenna, Immobilizer
transponder)

Replace (Antenna, Immobilizer
transponder)

Malfunction of
ignition system

Faulty fuse

Replace the fuse.

Faulty spark plug.

Clean, adjust the plug gap or
replace.

Electric leakage at the high
tension cable.

Replace the cable.

Poor connection of the high
tension cable or lead wires.

Replace the cable or wires.

Faulty ignition coil.

Replace the ignition coil.

Malfunction of
fuel system

Empty of fuel in the fuel tank.

Feed the fuel.

Dirty or clogged fuel filter.

Replace the filter.

Clogged fuel pipe.

Clean the fuel pipe.

Malfunction of the fuel pump.

Replace the fuel pump.

Malfunction of the fuel injector.

Replace the injector.

The foreign material in the fuel
tank.

Clean the fuel tank.

Decline of com-
pression pressure

Poor tightening spark plug.

Tighten to the specified torgque.
Compression

Cracked cylinder head gasket.

Replace the gasket.

Inadequate the valve clearance.

Adjust the clearance.

Leakage of the valve clearance.

Repair the valve.

Interference of the valve stem.

Replace the valve or the valve
guide.

Low elasticity or damage of the
valve spring.

Replace the valve spring.

Abnormal interference of pistons
and cylinders.

Replace the piston ring.

Excessive wear of pistons, rings,
or cylinders.

Replace the ring or the piston and
boring or replace the cylinder.

Others

Broken timing belt.

Replace the belt.

Loosening, damage or leakage
of the vacuum hose.

Connect the hose correctly or
replace it.

Leakage of intake system.

Replace intake system.

Lack of engine
power

Decline of com-
pression pressure

Refer to above in this page.

Refer to above in this page.

Malfunction of
ignition system

Faulty spark plug.

Adjust or replace the spark plug.

Electric leakage or poor connec-—
tion of the high tension cable.

Connect the cable correctly or
replace it.

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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» General Diagnosis (Cont'd)

Condition

Probable Cause

Correction

Lack of engine
power

Malfunction of
fuel system

Clogged fuel pipe.

Clean the pipe.

Clogged or contaminated fuel filter.

Replace the filter.

Others

Clogged exhaust system.

Check and repair the system.

Clogged or contaminated air
cleaner element.

Clean or replace the air cleaner
element.

Leak of the intake manifold gasket.

Replace the gasket.

Dragging brakes.

Repair or replace the brakes.

Rough engine
idling

Malfunction of
fuel system

Clogged fuel pipe.

Clean the pipe.

Clogged or contaminated fuel filter.

Replace the filter.

Malfunction of the fuel pressure
regulator.

Replace the regulator.

Malfunction of ig-
nition system

Malfunction of the spark plug.

Adjust or replace the spark plug.

Electric leakage or poor connec—
tion of the high tension cable.

Connect the cable correctly or
replace it.

Malfunction of the ignition coil.

Replace the ignition coil.

Others

Clogged or contaminated air
cleaner element.

Clean or replace the air cleaner
element.

Leak of the intake manifold gasket.

Replace the gasket.

Poor connection or damage or
leakage of the vacuum hose.

Connect the hose correctly or
replace it.

Engine hesitate
(Upon pressing
accelerating

pedal, the en-
gine makes de-
layed response
This situation is
remarkable

when cruising or
starting.)

Malfunction of ig-
nition system

Poor spark plug or Poor adjust-
ment of the plug gap.

Replace the plug or adjust the
gap.

Electric leakage or poor connec—
tion of the high tension cable.

Connect the cable correctly or
replace it.

Others

Malfunction of the air cleaner
system.

Clean or replace the air cleaner
system.

Leak of the intake manifold gasket.

Replace the gasket.

Modification basis

Application basis
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» General Diagnosis (Cont'd)

Condition

Probable Cause

Correction

Engine surging
(Engine power
makes
fluctuation in a
fixed speed
and speed
changes
without
operating the
accelerating

Malfunction of
fuel system

Clogged fuel pipe.

Clean the pipe.

Clogged or contaminated fuel filter.

Replace the filter.

Malfunction of the fuel pressure
regulator.

Replace the fuel pressure regulator.

Malfunction of
ignition system

Malfunction of the spark plug.

Adjust or replace the spark plug.

Electric leakage or poor connec—
tion of the high tension cable.

Connect the cable correctly or
replace it.

Poor ignition timing.

Adjust the ignition timing.

cooling system

Others Leak of the intake manifold gasket. Clean or replace the gasket.

bedl. Leakage of the vacuum hose. Connect the hose correctly or
replace it.

Excessive Malfunction of Abnormal spark plug. Replace the spark plug.

detonation fuel system Electric leakage or poor connec- Connect the cable correctly or

(According to tion of the high tension cable. replace it.

the opening Malfunction of Clogged or contaminated fuel Clean or replace the fuel filter

range of ignition system filter and fuel pipe. and the fuel pipe.

Malfunction of - -

metallic is Others Leak of the intake manifold gasket. Replace the gasket.

made with Excessive carbon deposit due to Remove the carbon.

abnormal abnormal combustion.

explosion)

Overheat Malfunction of Lack of coolant. Refill coolant.

Malfunction of the thermostat.

Replace the thermostat.

Malfunction of the cooling fan.

Check or replace the cooling fan.

Poor water pump performance.

Replace the pump.

Clogged or leaky radiator.

Clean, repair or replace the
radiator.

Malfunction of

Poor engine oil.

Replace engine oil with the

lubrication specified one.
system Blocking ol filter or strainer. Clean or repair the oil filter or the
strainer.
Lack of engine oil. Refill oil.
Poor oil pump performance. Replace or repair the pump.
Other Leakage of ol Repair.

Damaged cylinder head gasket.

Replace the gasket.

ENGINE ASSEMBLY
ACTYON SPORTS 11 2012.01
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» General Diagnosis (Cont'd)

Condition Probable Cause Correction
Poor fuel Malfunction of Leakage of the fuel tank or the + Repair or replace the fuel tank or
consumption fuel system fuel pipe. the fuel pipe
Malfunction of Abnormal spark plug * Replace the plug.
ignition system (Excessive carbon deposit,
inadequate gap, burnt electrode).
Electric leakage or poor connec— | » Connect the cable normally or
tion of the high tension cable. replace it.
Malfunction of Malfunction of the thermostat. + Repair the thermostat.
cooling system
Others Improperly installed valve. + Repair or replace the valve.
Low pressure of tires. + Adjust the pressure of tires.
Excessive Leakage of Loosened oil drain plug. + Tighten the plug.
consumption | engine oil Loosened oil pan bolt. + Tighten the bolt. Engine Qil
of engine ol Loosened oil filter. + Tighten the filter.
Loosened oil pressure switch. + Tighten the switch.
Leakage of camshaft front oil seal. | = Replace the seal.
Leakage of crankshaft front oil seal. | = Replace the seal.
Leakage at the cylinder head + Replace the gasket.
cover gasket.
Damage of the cylinder head + Replace the gasket.
gasket.
Oil mixing in Stuck piston ring. + Remove carbon and replace the
combustion rng.
chamber Worn piston or cylinder. * Replace the piston or the cylinder.
Worn piston ring or ring groove. + Replace the piston or ring.
Inadequate position of the piston | « Adjust the position.
ring cutting part.
Abrasion or damage of the valve |+ Replace the valve system.
system.
Low ol Malfunction of Inadequate oil viscosity. + Replace with the specified one.
pressure lubrication Loosening of the oil pressure « Tighten the switch.
system switch.
Lack of engine oil. + Refill oll.
Blocking oil strainer. + Clean the strainer.
Lowered function of the oil pump. | * Replace the pump.
Abrasion or damage of the oil + Replace the valve.
pump relief valve.
Modification basis ENGINE ASSEMBLY
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» General Diagnosis (Cont'd)

Condition

Probable Cause

Correction

Engine noise Valve noise

Inadequate valve clearance

Adjust the valve clearance.

Abrasion of valve stem or guide.

Replace the valve stem or the
guide.

Weak valve spring.

Replace the spring.

Piston, ring, cyl-
inder noise

Abrasion of the piston, the ring
or the cylinder.

Boring the cylinder or replace the
piston, the ring or the cylinder.

Connecting rod
noise

Abrasion of the connecting rod
bearing.

Replace the bearing.

Loosened the connecting rod nut.

Tighten to the specified torque

Crankshaft noise

Abrasion of the crankshaft bearing.

Replace the bearing.

Abrasion of the crankshaft journal.

Grind or replace the crankshaft
journal.

Loosened bearing cap bolt.

Tighten to the specified torgque.

Excessive clearance of the
crankshaft thrust bearing.

Adjust or replace.

ENGINE ASSEMBLY
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6. SPECIFICATIONS
1) Engine Specifications

Application G23D Engine Remarks
Engine Model M161.970
Displacement 2295 cc
Cylinder (Bore x Stroke) 90.9 x 88.4 mm
Fuel Injection / Ignition System MSE 3.53D
Compression Ratio 10.0 : 1
Number of Cylinders 4
Camshaft Valve Arrangement DOHC
Camshaft Drive Type Chain-Driven

Max. Output 150 ps / 5500 rpm

Max. Torque 214 Nm / 3,500 ~ 4,000 rpm
Firing Order 1-3-4-2
Ignition Type Distributor less double ignition
Ignition Timing BTDC 6° + 2°

Valve Timing Intake Open/Close

ATDC 13.15° / ABDC 13.57°

Exhaust | Open/Close

BBDC 16.58° / BTDC 17.05°

Valve Clearance Adjustment «

Idle Speed 750 £ 50 rpm

Fuel Injection Pressure 3.2 - 4.2 kg/cm?
Oil Capacity 7.91¢
Lubrication Type Forced by gear pump
Oil Filter Type Full flow with paper filter
Fuel Unleaded gasoline

MSE : Engine Control Module
3.53D: 4 Cylinder Version

Modification basis

Application basis

Affected VIN
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2) Fastener Tightening Specifications

Application Nem Lb—Ft Lb=In
Fuel Feed and Return Line 21 ~ 25 15~ 18 -
Exhaust Manifold and Pipe 30 22 -
Engine Mounting Nuts 70 52 -
Generator Carrier Bolts 25 18 -
Tensioning Pulley Bolt 40.5 ~ 49.5 29.9 ~ 36.5 -
Steering Pump Bolts 22,5 ~27.5 16.6 ~ 20.3 -
A/C Braket Bolts 22.5 ~27.5 16.6 ~ 20.3 -
Intake Air Duct Mounting Nuts 9~ 1 - 80 ~ 97
Spark Plug Cover Bolts 9~ 1 - 80 ~ 97
Cylinder Head Cover Bolts 9~1 - 80 ~ 97
Magnetic Assembly Bolt 9~ 1 - 80 ~ 97
Cylinder Head Front Cover Bolts M8 22.5 ~27.5 16.6 ~ 20.3 -
M6 9~1 - 80 ~ 97
Cylinder Head Bolts 55 4 -
+90° +90° -
+90° +90° 80 ~ 97
Timing Gear Case Cover Bolts 22.5-27.5 16.6 ~ 20.3 -
Crankshaft Sealing Rear Cover Mounting Bolts 9~M1 - -
Vibration Damper Center Bolts 200 + 20 148 + 15 -
+90° + 10° +90° + 10° -
Flywheel Mounting Bolt 40 30 -
+90° +90° -
Amarture Bolt in Flywheel 45+ 5 33 + 3.7 -
Camshaft Adjuster Flange Bolts +90° + 10° +90° + 10° -
35 26 -
Intake Flange Shaft Bolts 18 ~ 22 13 ~ 16 -
60° £ 5° 60° + 5° -
Exhaust Camshaft Sprocket Bolts 18 ~ 22 13 ~ 16 -
60° £ 5° 60° £ 5° -
Intake Flange Shaft Bolts 18 ~ 22 13~ 16 -
Exhaust Camshaft Sprocket Bolts 60° £ 5° 60° £ 5° -
Camshaft Bearing Cap Bolts 225 ~27.5 16.6 ~ 20.3 -
Chain Tensioner Screw Plug 40 30 -
Chain Tension Assembly 72 ~ 88 53 ~ 65 -
Qil Pump Sprocket Bolt 29 ~ 35 21 ~ 26 -
Tensioning Device Bolts 26 ~ 32 19 ~ 24 -
Water Pump Pulley 22.5 ~27.5 16.6 ~ 20.3 -
Upper Intake Manifold Bolt 225 ~27.5 16.6 ~ 20.3 -
Lower Intake Mainfold Bolt 225 ~27.5 16.6 ~ 20.3 -
Flange Bolt to Exhaust Mainfold 30 22 -
ENGINE ASSEMBLY Modification basis
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» Fastener Tightening Specifications (Cont'd)

Application Nem Lb-Ft Lb-In
Exhaust Mainfold Nut to Stud Bolt 26 ~ 34 19 ~ 25 -
Oil Drain Plug 25 18 -
Oil Filter Cover 25 18 -
Qil Filter Bolt 22.5 ~27.5 16.6 ~ 20.3 -
Oil Pump Drive Sprocket Bolt 29 ~ 35 21 ~ 26 -
Oil Pump Mounting Bolt 22.5 ~27.5 16.6 ~ 20.3 -
Oil Strainer Bracket Bolt 9~ 1 - 80 ~ 97
Oil Pressure Relief Valve Screw Plug 50 37 -
Oil Dipstick Guide Tube Bolt 9~ 11 - 80 ~ 97
Oil Gallery Screw Plug 15 " -
Shock Absorber Bolts 22.5 ~ 27.5 16.6 ~ 20.3 -
Crankshaft Bearing Cap Bolts 55/+90° 41/+90° -
Torque Converter Mounting Bracket Bolts 42 31 -

ENGINE B ENGINE B ENGINE B ENGINE B ENGINE
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2) Performance Curve
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ENGINE INTAKE SYSTEM

GENERAL

1. SPECIFICATIONS

(1) Fastener Tightening Specifications

Application Nem Lb—Ft Lb=In

DOC to Muffler Nut 28 — 47 21 -35 -
Exhaust Manifold to Front Exhaust Pipe Nut 15 -28 11 - 21 -
Front Exhaust Pipe to DOC Nut 28 — 47 21 -35 -
Front Exhaust Pipe to Muffler Nut 28 - 47 21 -35 -
Intake Air Duct Mounting Bolt 22.5 -27.5 16.6 — 20.3 -
Intake Manifold Mounting Bolt 22.5-275 16.6 - 20.3 -
Muffler to Tail Exhaust Pipe Nut 28 — 47 21 -35 -

Resonance Flap Mounting Bolt 9-1 - 80 - 97

Modification basis

Application basis
Affected VIN
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ENGINE EXHAUST SYSTEM

2420-01]

GENERAL

e
1. SPECIFICATION %ﬁ
i
(1) Fastener Tightening Specifications -
Application Nem Lb—Ft Lb-In

DOC to Muffler Nut 28 - 47 21 - 35 -

Exhaust Manifold to Front Exhaust Pipe Nut 15 -28 11 -21 -

Front Exhaust Pipe to DOC Nut 28 — 47 21 -35 -

Front Exhaust Pipe to Muffler Nut 28 — 47 21 -35 -

Intake Air Duct Mounting Bolt 22.5-275 16.6 — 20.3 -

Intake Manifold Mounting Bolt 225 -275 16.6 — 20.3 -

Muffler to Tail Exhaust Pipe Nut 28 — 47 21 -35 -

Resonance Flap Mounting Bolt 9-1 - 80 - 97

Modification basis

Application basis
Affected VIN
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OVERVIEW AND OPERATION PROCESS

1. DESCRIPTION AND OPERATION
1) Exhaust System

A\ cAUTION

When you are inspecting or replacing exhaust system components, make sure there is adequate
clearance from all points on the underbody to avoid possible

overheating of the floor panel and possible damage to the passenger compartment insulation
and trim materials.

Check the complete exhaust system and the nearby body areas and trunk lid for broken,
damaged, missing or mispositioned parts, open seams, holes, loose connections, or other
deterioration which could permit exhaust fumes to seep into the trunk may be an indication of a
problem in one of these areas. Any defects should be corrected immediately.

2) Catalytic Converter (Gasoline Engine)

1. When jacking or lifting the vehicle from the body side rails, be certain that the lift pads do not
contact the catalytic converter, as this could damage the catalytic converter.
2. Use of anything other than unleaded fuel will damage the catalyst in the catalytic converter.

P Catalytic Converter Structure The Catalytic converter of monolith type consists
of 2 walled metal bodies which is made of
Cordierite. The principal element of converter
Upper Part of consists of the materials like Alumina or oxidized
Converter Serume in order to apply to Ceramic Monoalith.
Washer coat operates first, and catalytic metal
elements (Pt, Pd, Rh) operates to washer coat
next.

Monolith type is lighter than other types, easy to
manufacture and quickly approaches to proper
temperature. Washer coat is used to make a
Monolith contact surface with exhaust gas bigger by
Catalyst adhering closely to small holes

of inner layer. If a lead compound or phosphorus
adheres to the surface and the temperature rises,

Cover

Insullator
Mat

Lower Part of
Converter

- 4 gf t its surface is decreased. The total area of general

> 1E . = ] = monolith converter is about 45, 000~500,000ft3.
Inlet Outlet (10 times of a football field) Generally Alumina
Gas Gas

(AL2 0O3) is used as a raw materialand its 7
phases of gamma, delta, theta have big areas and
high stability for the temperature, and nowadays
gamma Alumina is used usually.

ENGINE EXHAUST SYSTEM YT
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» Catalytic Converter and Temperature

Catalytic converter has the normal function of
purification at a range of the temperature.
Because it has a weak point of decreasing of
the purification rate in the conditon of
continuous high temperature, it should keep
the temperature range of 400 to 500°C for
normal conditon. HC purification rate
becomes better according to the increase of
temperature in the normal range of
temperature. CO purification rate becomes
the best near the temperature of 450°C, and
NOx does so near the temperature of 400 to
500°C.

ENGINE
EXHAUST]

» Purification of Catalytic Converter

- Adhesion of soluble organic fraction
(SOF) below 180°C
- Purification of soluble organic fraction
Rl e ——— (SOF) over 180°C
womatc ————— > Ego Chemical reaction formula
— o SOF(HC)+02 — CO2+H20
oo > 200+02 — 2002
2C2H6+702 — 4C0O2+6H20
- By catalytic action of two primary catalytic
converter, oxidation occurs in order to
decrease HC and CO.
Oxygen adheres to catalytic S §upplles Catalytic material conversion
material : below 180°C each CO and HC with O2 for process by DOC

their oxidation : above 180°C

CoHyp.o Aromatic HC

Catalytic Material + % ’
@ o @ @I ©0) @IO
(02) \ '/ \ @ S0,+H,0 @
Q Q Catal S0,+H,0
" - talyzer
Catalytic — Catalytic a
ollle w0 > o

HC + O, ————»  CO,+H,0

Catalytic Material PAH + 0, ————»  CO,+H,0

Aldehydes + 0, —  CO,+H,0

-

Modification basis ENGINE EXHAUST SYSTEM
Application basis ACTYON SPORTS 11 2012.01
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» Method for Reduction of NOx

NOx is generated a great deal in case that combustion temperature and excess air factor are

high. EGR valve can decrease NOx (30 to 35% decrease) by making temperature of combustion
chamber fall by means of exhaust gas re-circulation.

- EGR valve is installed on the diesel engine of Musso, Korando, Istana and Rexton.
And micro switch is installed together to control EGR valve.

- The setting method of micro switch is identical with the existing one.

ENGINE EXHAUST SYSTEM
ACTYON SPORTS 11 2012.01
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ENGINE COOLING SYSTEM

GENERAL

1. GENERAL SPECIFICATIONS

ylene Glycol-Base Anti—Freeze

Application Unit Gasoline Engine
Cooling System | Type - Water Cooling Forced Circulation
Coolant Capacity L 11.3
Thermostat Type - Wax Pellet Type
Initial Opening Temp. °C (°F) 82 (180)
Fully Opening Temp. °C (°F) 95 (203)
Fully Closing Temp. °C (°F) 80 (176)
Stroke mm 7
Cooling Fan Type - PWM
Blades - 5
Diameter mm 320
Low Speed ON Temp. °C (°F) 95 (203)
Low Speed OFF Temp. °C (°F) 90 (194)
High Speed ON Temp. °C (°F) 105 (221)
High Speed OFF Temp. °C (°F) 100 (212)
High Speed ON Temp. (By A/C Pressure) kPa (psi) 269.8 (1860)
Coolaant Pressure Valve Opening Pressure kPa (psi) 118 = 147 (17.1 - 21.3)
Reservoir Vacuum Valve Opening Pressure kPa (psi) 9.8 (1.4)
Water Pump Type - Turbo Centrifugal
Impeller Diameter mm 65
Impeller Blades - 8
Radiator Type - Cross—flow
Core Width mm 701
Core Height mm 372
Core Thickness mm 18
Coolant Tem- Minimum Radiation Capability Kcal/h 45,000
perature Gauge | Resistance (at 50 °C ( 122°F)) Q 185.2
Resistance (at 80 °C ( 176°F)) Q 47.4
Resistance (at 105 °C ( 221°F)) Q 28.2
Engine Coolant | Resistance (at 20 °C ( 68°F)) K Q 3.33 - 37.8
Temperature Resistance (at 80 °C ( 176°F)) K Q 0.32 - 0.35
Sensor
Anti—-Freeze Type - ALUTEC-P78
Agent Mixture of Water and Good Quality Eth— - 50 : 50

Modification basis

Application basis

Affected VIN
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2. FASTENER TIGHTENING SPECIFICATIONS

Application Nm Lb—Ft Lb-In
Automatic Transmission Oil Cooler Pipe 20 15 -
Automatic Transmission Qil Cooler Pipe Mounting Bolt 3-7 - 27 — 62
Coolant Drain Plug 30 22 -
Cooling Fan Bolt 9-11 - 80 - 97
Cooling Fan Shroud Bolt 3-7 - 27 — 62
Oil Cooler Pipe Line Bolt 9-11 - 80 - 97
Radiator Mounting Bracket Bolt 3-7 - 27 - 62
Tensioning Device Shock Absorber Bolt 22.5-275 16.6 — 20.3 -
Thermostat Cover Bolt 9-1 - 80 — 97
Thermostat Housing Bolt M6 9-1 - 80 - 97
M8 22.5-275 16.6 - 20.3 -
Viscous Clutch Mounting Bolt 40.5 - 49.5 29.8 - 36.5 -
Water Pump Housing Bolt M6 9-11 - 80 - 97
M8 22.5 - 275 16.6 - 20.3 -
Water Pump Pulley Bolt 9-1 - 80 - 97
ENGINE COOLING SYSTEM Modification basis
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OVERVIEW AND OPERATION PROCESS

1. COMPONENT LOCATOR

1. Reserver Tank

2. Deaeration Tube
3. Inlet Hose

4. Outlet Hose

5. 3way Hose

6. Clamp

7. Clamp

8. Bolt (M6, 2 piece)
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9. Radiator

10. Lower Radiator Insulator
11. Plate

12. Clip

13. Upper Radiator Insulator
14. Bracket

15. PWM Electric Fan

ENGINE
COOLING
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2. DESCRIPTION AND OPERATION
1) General Description

The cooling system maintains the engine temperature at an efficient level during all engine
operating conditions.

When the engine is cold, the cooling system cools the engine slowly or not at all. This slow
cooling of the engine allows the engine to warm up quickly.

The cooling system includes a radiator and recovery subsystem, cooling fans, a thermostat and
housing, a water pump, and a water pump drive belt. The timing belt drives the water pump.

All components must function properly for the cooling system to operation. The water pump
draws the coolant from the radiator. The coolant then circulates through water jackets in the
engine block, the intake manifold, and the cylinder head. When the coolant reaches the operating
temperature of the thermostat, the thermostat opens. The coolant then goes back to the radiator
where it cools.

This system directs some coolant through the hoses to the heat core. This provides for heating
and defrosting.

The coolant reservoir is connected to the radiator to recover the coolant displaced by expansion
from the high temperatures. The coolant reservoir maintains the correct coolant level.

The cooling system for this vehicle has no radiator cap or filler neck. The coolant is added to the
cooling system through the coolant reservoir.

2) Radiator

This vehicle has a lightweight tube-and-fin aluminum radiator. Plastic tanks are mounted on the
upper and the lower sides of the radiator core.

On vehicles equipped with automatic transaxles, the transaxle fluid cooler lines run through the
radiator tank.

A radiator drain plug is on this radiator.

To drain the cooling system, open the drain plug.

3) Coolant Reservoir

The coolant reservoir is a transparent plastic reservoir, similar to the windshield washer reservoir.
The coolant reservoir is connected to the radiator by a hose and to the engine cooling system by
another hose.

As the vehicle is driven, the engine coolant heats and expands. The portion of the engine coolant
displaced by this expansion flows from the radiator and the engine into the coolant reservoir. The
air trapped in the radiator and the engine is degassed into the coolant reservoir.

When the engine stops, the engine coolant cools and contracts. The displaced engine coolant is
then drawn back into the radiator and the engine. This keeps the radiator filled with the coolant to
the desired level at all times and increases the cooling efficiency.

Maintain the coolant level between the MIN and MAX marks on the coolant reservoir when the
system is cold.

ENGINE COOLING SYSTEM Modification basis
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4) Water Pump

The belt-driven centrifugal water pump consists of an impeller, a drive shaft, and a belt pulley.
The impeller is supported by a completely sealed bearing.
The water pump is serviced as an assembly and, therefore, cannot be disassembled.

5) Thermostat

A wax pellet-type thermostat controls the flow of the engine coolant through the engine cooling
system. The thermostat is mounted in the thermostat housing to the front of the cylinder head.
The thermostat stops the flow of the engine coolant from the engine to the radiator to provide
faster warm-up, and to regulate the coolant temperature. The thermostat remains closed while the
engine coolant is cold, preventing circulation of the engine coolant through the radiator. At this
point, the engine coolant is allowed to circulate only throughout the heater core to warm it quickly
and evenly.

As the engine warms, the thermostat opens. This allows the engine coolant to flow through the
radiator wherethe heat is dissipated. This opening and closing of the thermostat permits enough
engine coolant to enter the radiator to keep the engine within proper engine temperature operating
limits.

The wax pellet in the thermostat is hermetically sealed in a metal case. The wax element of the
thermostat expands when it is heated and contracts when it is cooled.

As the vehicle is driven and the engine warms, the engine coolant temperature increases. When
the engine coolant reaches a specified temperature, the wax pellet element in the thermostat
expands and exerts pressure against the metal case, forcing the valve open. This allows the
engine coolant to flow through the engine cooling system and cool the engine.

As the wax pellet cools, the contraction allows a spring to close the valve.

The thermostat begins to open at 82°C(180 °F) and is fully open at 95°C(203°F). The thermostat
closes at 80°C (176°F).

6) Electric Cooling Fan

A\ cAuTION
- Keep hands, tools, and clothing away from the engine cooling fans to help prevent personal
injury.
This fan is electric and can turn on even when the engine is not running.

A\ cAuTION

- If a fan blade is bent or damaged in any way, no attempt should be made to repair or reuse
the damaged part. A bent or damaged fan assembly should always be replaced with a new
one to prevent possible injury.

Modification basis ENGINE COOLING SYSTEM
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The cooling fans are mounted behind the radiator in the engine compartment. The electric cooling
fans increase the flow of air across the radiator fins and across the condenser on air conditioned
(A/C)-equipped vehicles.

This helps to speed cooling when the vehicle is at idle or moving at low speeds.

All models have two fans. The main fan is 320 mm (12. 6 inches) in diameter with seven blades to
aid the airflow through the radiator and the condenser. An electric motor attached to the radiator
support drives the fan.

The auxiliary fan is 320 mm (12.6 inches) in diameter.

» A/C Off or Non-AC Model
- The cooling fans are actuated by the engine control module (ECM) using a low-speed
cooling fan relay, a high-speed cooling fan relay and a cooling fan motor relay.
- The ECM will turn the cooling fans on at low speed when the coolant temperature reaches
95°C(203°F) and at high speed when the coolant temperature reaches 105°C(221°F).
The ECM will change the cooling fans from high peed to low speed at 100°C(212°F) and
- will turn the cooling fans off at 90°C (194°F).

» A/ICOn

- The ECM will turn the cooling fans on at low speed when the A/C system is on. The ECM
will change to high speed when the high side A/C pressure reaches 1860 kPa (269.8 psi).
The cooling fans will return to low speed when the high side A/C pressure reaches 1378

- kPa (199.8 psi).

7) Engine Coolant Temperature Sensor

The Engine Coolant Temperature (ECT) sensor uses a temperature to control the signal voltage to
the Engine Control Module (ECM).

8) Coolant Temperature Gauge

The coolant temperature gauge controls the instrument panel temperature indicator. The coolant
temperature gauge is located with ECT sensor.

ENGINE COOLING SYSTEM Modification basis
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3. PWM (PULSE WIDTH MODULATION) ELECTRIC FAN

OPERATION

1) Function
The PWM (Pulse Width Modulation) high capacity electric fan is installed instead of electric

condenser fan to enhance the durability and controllability and reduce noise.

2) Mounting Location

PWM
Fan shroud BAT
PWM (‘ -
39
@ ECU
PWM unit Electric fan - GND

Modification basis

Application basis

Affected VIN
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3) PWM Electric Fan
(1) Advantages and Disadvantages of the PWM Electric Fan

» Advantages

- Enhanced A/C performance: at low speed,
at idling, driving in city

- Reduction of vibration/noise: fan activated
by PWM only when necessary

- Reduction of engine consuming power
(V/Fan driving force) by 4 Hp - Cost
saving

» Disadvantage
- Poor engine cooling perfomance at low
and high rpm

4) PWM (Pulse Width Modulation) Unit

It controls the time of the output voltage to
control the fan motor speed independently.

» Internal functions

- Motor power shutting-off function when
overcurrent is applied

- Adverse voltage prevention function

- Detection function for the motor lock

- Temperature detecting function: The
electric fan operates at FULL speed to
cool down the PWM unit when the interior
temperature of PWM unit is over
120~150°C.

- Communication function when failing: The
fail signal is transmitted to the ECU when
the PWM unit is malfunctioning.

- Soft start function: The motor speed is
gradually increased when the motor is
initially operated.

ENGINE COOLING SYSTEM YT
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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5) Shutting-off Condition of the A/C Compressor

» Coolant temperature

- When coolant temperature is below 20°C or over 115°C, engine speed is below 650 rpm or
over 4500 rpm for 4 seconds after engine starting, abrupt acceleration and A/C refrigerant
pressure sensor detecting the followings

- AIC compressor is turned off when the refrigerant pressure is below 2.0 kg/cm2 and then
is turned on when the refrigerant pressure is over 2.4 kg/cm2.

- AIC compressor is turned off when the refrigerant pressure is over 30 kg/cm2 and then is
turned on when the refrigerant pressure is below 21.4 kg/cm2.

Modification basis ENGINE COOLING SYSTEM
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ENGINE ELECTRIC DEVICES

GENERAL

1. DIAGNOSTIC INFORMATION AND PROCEDURE

1) Ignition System

Condition

Probable Cause

Correction

No Crank

Low battery voltage.

Charging the battery or Replace
the battery.

Battery cable is loose,
corroded, or damaged.

Repair or Replace the battery
cable.

Faulty starter motor or starter
motor circuit is open.

Repair or Replace the starter
motor/starter motor circuit.

Faulty ignition switch.

Replace the ignition switch.

Ground short.

Repair the ground short.

Crank OK, But Too Slow

Low battery voltage.

Charging the battery or Replace
the battery.

Battery.

Battery cables are loose,
corroded, or damaged.

Repair or Replace the battery
cable.

Faulty starter motor.

Repair or Replace the starter
motor.

Starter Motor Does Not Stop

Faulty starter motor.

Repair or Replace the starter
motor.

Faulty ignition switch.

Replace the ignition switch.

Starter Motor Running, But Not
Cranking

Broken the clutch pinion gear or
faulty starter motor.

Replace the starter motor.

Broken the flywheel ring gear.

Replace the flywheel.

Connected circuit is open.

Repair the open circuit.

Battery Discharge

Loosen the generator drive belt.

Adjust the belt tension or
Replace the belt.

The circuit is open or a short.

Repair the open or a short circuit.

Battery run down.

Replace the battery.

Open ground circuit.

Repair the open ground circuit.

Charging Indicator Lamp Does Not
Work When the Ignition Switch ON
(Engine Does Not Work)

Charging indicator lamp is blown
or fuse is blown.

Repair or Replace the charging
indicator lamp/fuse.

Faulty ignition switch.

Replace the ignition switch.

Generator ground circuit is open
or a short.

Repair the circuit.

Charging Indicator Lamp Does Not
Put Out Lights After Starting the
Engine

Battery cable is corroded or
damaged.

Repair or Replace the battery
cable.

Loosen the generator drive belt.

Adjust the belt tension or
Replace the belt.

Faulty wiring harness.

Repair the wiring harness.

Battery Over Charging

Generator Voltage Regulator
Faulty

Replace Generator

Voltage detecfing wiring faulty

Repair Wiring

Modification basis

Application basis
Affected VIN
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2) Ignition System (Cont'd)

Condition

Probable Cause

Correction

Hard Engine Starting

Ignition coil faulty

Replace ignition coil

Distributor (including optical
sensor) faulty

Replace distribator (or sensor)

Spark plug malfuntion

Replace spark plug or adjust
clearance

lgnition timing faulty (spark plug
light is normal)

Resetting valve timing

Unstable Engine Ildling

Spark plug malfunction

Replace spark plug or adjust
clearance

Ignition coil faulty

Replace ignition coil

Ignition timing faulty

Resetting valve timing

Enging Acceralation Malfunction

Ignition timing faulty

Resetting valve timing

ENGINE ELECTRICAL SYSTEM
ACTYON SPORTS Il 2012.01
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Application basis
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OVERVIEW AND OPERATION PROCESS

1. DESCRIPTION AND OPERATION
1) Battey

The sealed battery is standard on all cars. There are no vent plugs in the cover.
The battery is completely sealed, except for two small vent holes in the sides.
These vent holes allow the small amount of gas produced in the battery to escape.
The battery has the following advantages over conventional batteries:

- No water addition for the life of the battery.

- Overcharge protection. If too much voltage is applied to the battery, it will not accept as much
current as a conventional battery.
In a conventional battery, the excess voltage will still try to charge the battery, leading
to gassing, which causes liquid loss.

- Not as liable to self-discharge as a conventional battery. This is particularly important when a
battery is left standing for long periods of time.

- More power available in a lighter, smaller case.

The battery has three major functions in the electrical system.

First, the battery provides a source of energy for cranking the engine.

Second, the battery acts as a voltage stabilizer for the electrical system. Finally, the battery

can, for a limited time, provide energy when the electrical demand exceeds the output of the
generator.

2) Ratings

» A battery has two ratings: (1) a reserve capacity rating designated at 27°C(80°F), which is the
time a fully charged battery will provide 25 amperes of current flow at or above 10.5 volts (2) a
cold cranking amp rating determined under testing at —18°C(0°F), which indicates the cranking
load capacity.

(1)Reserve Capacity

The reserve capacity (RC) is the maximum length of time it is possible to travel at night with the
minimum electrical load and no generator output. Expressed in minutes, the RC rating is the time
required for a fully charged battery, at a temperature of 27°C(80°F) and being discharged at a
current of 25 amperes, to reach a terminal voltage of 10.5 volts.

Modification basis ENGINE ELECTRICAL SYSTEM
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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(2) Cold Cranking Amperage

The cold cranking amperage test is expressed at a battery temperature of —18°C(0°F).

The current rating is the minimum amperage, which must be maintained by the battery for 30
seconds at the specified temperature, while meeting a minimum voltage requirement of 7.2 volts.
This rating is a measure of cold cranking capacity.

The battery is not designed to last indefinitely. However, with proper care, the battery will provide
many years of service. If the battery tests well, but fails to perform satisfactorily in service for no
apparent reason, the following factors may point to the cause of the trouble:

- Vehicle accessories are left on overnight.

- Slow average driving speeds are used for short periods.

- The vehicle's electrical load is more than the generator output, particularly with the addition of
aftermarket equipment.

- Defects in the charging system, such as electrical shorts, a slipping generator belt, a faulty
generator, or a faulty voltage regulator.

- Battery abuse, including failure to keep the battery cable terminals clean and tight or a loose
battery hold-down clamp.

- Mechanical problems in the electrical system, such as shorted or pinched wires.

3) Charging Time Required
The time required to charge a battery will vary depending upon the following factors:

» Size of Battery - A Completely discharged large heavy-duty battery required more than twice
the recharging time as a completely discharged small passenger car battery.

» Temperature — A longer time will be needed to charge any battery at —18°C(0°F) than at
27°C(80°F).
When a fast charger is connected to a cold battery, the current accepted by the battery will be
very low at first.
The battery will accept a higher current rate as the battery warms.

» Charger Capacity - A charger which can supply only 5 amperes will require a much longer
charging period than a charger that can supply 30 amperes or more.

» State-of-Charge - A completely discharged battery requires more than twice as much charge
as a onehalf charged battery.
Because the electrolyte is nearly pure water and a poor conductor in a completely discharged
battery, the current accepted by the battery is very low at first. Later, as the charging current
causes the electrolyte acid content to increase, the charging current will likewise increase.

ENGINE ELECTRICAL SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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4) Charging a Completely Discharged Battery (Off the Vehicle)

Unless this procedure is properly followed, a perfectly good battery may be needlessly replaced.
The following procedure should be used to recharge a completely discharged battery:

1. Measure the voltage at the battery terminals with an accurate voltmeter.
If the reading is below 10 volts, the charge current will be very low, and it could take some
time before the battery accepts the current in excess of a few miliamperes.
Refer to "Charging Time Required" in this section, which focuses on the factors affecting
both the charging time required. Such low current may not be detectable on ammeters
available in the field.

2. Set the battery charger on the high setting.

A\ cauTiON
Some chargers feature polarity protection circuitry, which prevents charger unless the
charger leads are correctly connected to the battery terminals.
A completely discharged battery may not have enough voltage to activate this circuitry, even
though the leads are connected properly, making it appear that the battery will not accept
charging current.
Therefore, follow the specific charger manufacturer&apos;s instruction for by passing or
overriding the circuitry so that the charger will turn on and charge a low-voltage battery.

3. Continue to charge the battery until the charge current is measurable. Battery chargers vary
in the amount of voltage and current provided. The time required for the battery to accept a
measurable charger current at various voltages may be as follows:

Voltage Hours
16.0 or more Up to 4 hours
14.0 - 15.9 Up to 8 hours
13.9 or less Up to 16 hours

- If the charge current is not measurable at the end of the above charging times, the battery
should be replaced.

- If the charge current is measurable during the charging time, the battery is good, and
charging should be completed in the normal manner.

A\ cAuTION

It is important to remember that a completely discharged battery must be recharged for a
sufficient number of ampere hours (AH) to restore the battery to a usable state.

- If the charge current is still not measurable after using the charging time calculated by the
above method, the battery should be replaced.

Modification basis ENGINE ELECTRICAL SYSTEM
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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5) Jump Starting Procedure

1. Position the vehicle with the charged battery so that the jumper cables will reach from the
charged battery to the battery that requires charging.

2. Turn off the ignition, all the lights, and all the electrical loads in both vehicles.

3. Leave the hazard flasher on if jump starting where there may be other traffic and any other
lights needed for the work area.

4. Apply the parking brake firmly in both vehicles.

A\ cAuTION
In order to avoid damaging the vehicle make sure the cables are not on or near pulleys, fans,
or other parts that will move when the engine starts.

5. Shift an automatic transmission to PARK.

A\ cauTion
In order to avoid injury, do not use cables that have loose or missing insulation.

6. Clamp one end of the first jumper cable to the positive terminal on the booster battery. Make
sure it does not touch any other metal parts.

7. Clamp the other end of the same cable to the positive terminal on the discharged battery.
Never connect the other end to the negative terminal of the discharged battery.

A\ cauTION
Do not attach the cable directly to the neg-ative terminal of the discharged battery.

Doing so could cause sparks and possible battery explosion.

8. Clamp one end of the second cable to the negative terminal of the booster battery.

9. Make the final connection to a solid engine ground, such as the engine lift bracket at least 450
millimeters (18 inches) from the discharged battery.

10.Start the engine of the vehicle with the good battery.
Run the engine at a moderate speed for several minutes.

11.Then start the engine of the vehicle with the discharged battery.

12.Remove the jumper cables by reversing the above sequence exactly, removing the negative
cable from the vehicle with the discharged battery first.
While removing each clamp, take care that it does not touch any other metal while the other
end remains attached.

ENGINE ELECTRICAL SYSTEM YT
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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6) Alternator

Alternators are equipped with internal regulators.

Unlike three-wire generators, the alternator may be used with only two connections: battery
positive and an "D+" terminal to the charge indicator lamp.

As with other charging systems, the charge indicator lamp lights when the ignition switch is turned
to RUN, and goes out when the engine is running.

If the charge idicator is on with the engine running, a charging system defect is indicated. This
indicator light will glow at full briliance for several kinds of defects as well as when the system
voltage is too high or too low.

The regulator voltage setting varies with temperature and limits the system voltage by controlling
rotor field current.

Achieve correct average field current for proper system voltage control by varying the on-off time.
At high speeds, the on-time may be 10 percent and the off-time 90 percent.

At low speeds, with high electrical loads, the on-time may be 90 percent and the off-time 10
percent.

7) Charging System

Generators use a new type of regulator that incorporates a diode trio.

A Delta stator, a rectifier bridge, and a rotor with slip rings and brushes are electrically similar
to earlier generators.

A conventional pulley and fan are used.

There is no test hole.

8) Starter

Wound field starter motors have pole pieces, arranged around the armature, which are energized
by wound field coils.

Enclosed shift lever cranking motors have the shift lever mechanism and the solenoid plunger
enclosed in the drive housing, protecting them from exposure to dirt, icy conditions, and
splashes.

In the basic circuit, solenoid windings are energized when the switch is closed.

The resulting plunger and shift lever movement causes the pinion to engage the engine flywheel
ring gear.

The solenoid main contacts close. Cranking then takes place.

When the engine starts, pinion overrun protects the armature from excessive speed until the
switch is opened, at which time the return spring causes the pinion to disengage.

To prevent excessive overrun, the switch should be released immediately after the engine starts.

Modification basis ENGINE ELECTRICAL SYSTEM
Application basis ACTYON SPORTS 11 2012.01
Affected VIN

ENGINE

ELECTRI



05-10 | Pl S PO27-S

9) Starting System

The engine electrical system includes the battery, the ignition, the starter, the generator, and all
the related wiring.

Diagnostic tables will aid in troubleshooting system faults. When a fault is traced to a particular
component, refer to that component section of the service manual.

The starting system circuit consists of the battery, the starter motor, the ignition switch, and all the
related electrical wiring.

All of these components are connected electrically.

ENGINE ELECTRICAL SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis
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CRUISE CONTROL 8510-23 |

OVERVIEW AND OPERATING PROCESS
1. SYSTEM DESCRIPTION

1) System Description

The cruise control is an automatic speed control system that maintains a desired driving speed

without using the accelerator pedal.
The vehicle speed must be greater than 38 km/h to engage the cruise control. This feature is

especially useful for motorway driving.

A\ cauTioN
The cruise control system is a supplementary system, which helps the driver to drive the vehicle

at a desired speed without using the accelerator pedal under the traffic condition where the
vehicle-to-vehicle distance meets the legal requirement.

CRUISE CONTROL
ACTYON SPORTS 11 2012.01

Modification basis
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2) Traffic Conditions for Using Cruise Control

Use the cruise control system only when the traffic is not jammed, driving on motorways or

highways where there is no sudden change in the driving condition due to traffic lights, pedestrian,
etc.

A\ WARNING

Improper use of the cruise control could be dangerous.

- Do not use on winding roadsyy .

- Do not use in heavy traffic.

- Do not use on slippery, wet roads.

This could result in a loss of control, collision, and/or personal injuries.

CRUISE CONTROL

Modification basis
ACTYON SPORTS 11 2012.01
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2. CONFIGURATION
1) Circuit Diagram

AW 5 o
TR +1% MAIN SW
VWA 5 o
220Q+1% DECEL VW
1.0kQ £1%
W oo
5600 +1% ACCEL
W 50
1.2k Q+£1% RESUME
GND SIGNAL POWER
(B33) (B15) (B23)

The engine ECU detects the operating conditions of cruise control system, and monitors the
braking performance, vehicle speed, road conditions and ESP system operation. If the engine
ECU determines that there are not any problem to drive in cruise control mode, the vehicle can be
operated by cruise switch signals (decelerating, accelerating, cruising).

Modification basis

Application basis

Affected VIN
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2) Configuration

RESUME V

CRUISE CONTROL Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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3. OPERATION
1) Setting a Desired Speed

v [ ae

ol ¥ BN

1. To operate the cruise control, accelerate to the desired speed, which must be more than 36

km/h and less than 150 km/h.

2. When the desired speed is reached, push up the ACCEL switch of the cruise control lever or
push down the DECEL switch for 1 second per one switching and then release the accelerator

pedal slowly.

3. Now, the vehicle is cruised by this system with the set speed. You don't need to use the

accelerator pedal.
4. Refer to the following pages for details of operation.

A\ cauTion
Never use the cruise control system until you get used to it.

Improper use or not fully aware of this function could result in collision and/or personal injuries.

Modification basis

Application basis

Affected VIN
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2) Accelerating with the Cruise Control System

L Y P =i

(1) While the cruise control system is running

1. Push up the ACCEL switch of the cruise control lever and hold it until the desired speed is
reached without an accelerator pedal intervention.
2. When the desired speed is reached, release the lever.

(2) When the cruise control system is not running

To increase the speed with the cruise control system while the system is not running, follow the
procedures below.

1. Accelerate using the accelerator pedal over 36 km/h.

2. Push up the ACCEL switch of the cruise control lever and hold it. And then release the
accelerator pedal slowly.

3. When the desired speed is reached, release the lever.

(3) Tap-up while the cruise control system is running

To increase the vehicle speed in stages while the cruise control system is running, follow the
procedures below.

1. Push up the ACCEL switch of the cruise control lever less than 0.5 second per one switching
while the cruise control system is running. This is a tap-up switching. When you operate a tap-
up switching, the vehicle is accelerated for 1.3 km/h over the previous set speed.

2. If you want to accelerate for 13 km/h, operate the tap-up switching ten times without
accelerating with the cruise control system.

CRUISE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3) Decelerating with the Cruise Control System

ENGINE § ENGINE N ENGINE B ENGINE
EXHAUSTR INTAKE RASSEMBI

ENGINE
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CRUISE
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(1) While the cruise control system is running
1. Push down the DECEL switch of the cruise control lever and hold it until the desired speed is
reached without a brake pedal intervention. But the cruise control system cannot maintain the
cruise function at less than 34 km/h.
2. When the desired speed is reached, release the lever.

(2) When the cruise control system is not running
To decrease the vehicle speed with the cruise control system when the system is not running,
follow the procedures below.

1. Push down the cruise control switch lever to DECEL side and hold it until the desired speed is
reached while the vehicle speed is over 36 km/h.

2. And then release the accelerator pedal slowly.

3. When the desired speed is reached, release the lever. But the cruise control system cannot
maintain the cruise function at less than 34 km/h.

(3) Tap-down while the cruise control system is running

To decrease the vehicle speed in stages while the cruise control system is running, follow the
procedures below.

1. Push down the DECEL switch of the cruise control lever less than 0.5 second per one switching
while the cruise control system is running. This is a tap-down switching. When you operate a
tap-down switching, the vehicle is decelerated for 1.0 km/h below the previous set speed.

If you want to decelerate for 10 km/h, operate the tap-down switching ten times without the

2. brake pedal intervention.

Modification basis CRUISE CONTROL

Application basis ACTYON SPORTS 11 2012.01
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4) Recovery of Set Speed (RESUME)

Even if the cruise control is cancelled, the previous set cruise speed can be recovered by pulling
up the cruise control lever when the current vehicle speed is over 36 km/h without an acceleration
intervention. But if you turn off the ignition switch, the memorized set speed is cleared and you
cannot recover the previous set speed.

A\ cauTiON
But the driver should know the previous set speed to react to the changed vehicle speed

properly. If the vehicle speed increases abruptly, depress the brake pedal to adjust the vehicle
speed properly.

CRUISE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
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5) Normal Cancellation of the Cruise Control

ENGINE N ENGINE B ENGINE
COOLINGREXHAUSTH INTAKE WASSEMB
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The cruise control system will be canceled when one or more items of the following conditions
are applied,;

1. When the brake pedal is depressed or When ESP is activated.
2. When the cruising speed is downed less than 34 km/h

3. When applying the parking brake during driving.

4. When using the clutch in order to shift (M/T only).

A\ cauTioN
Keep the main cruise control switch in the neutral position when not using the cruise control.

Modification basis CRUISE CONTROL
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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(1) Abnormal Cancellation of the Cruise Control

1. When the rapid deceleration is applied without braking.

When the rapid acceleration is applied without acceleration pedal intervention.
2. When the cruise control lever is faulty.
3. When the brake switch and the brake light switch input signal are implausible.

When the cruise control function is cancelled abnormally or intermittent problems occur, stop the
vehicle and turn off the ignition switch and remove the key to reset the system. After a while, turn
on the ignition switch again to operate the cruise control system.

A\ cAuTION

1. Do not move the shift lever to Neutral position while driving with the cruise control turned on.
Otherwise, it may result in system malfunction or accidents.

2. Always be prepared to use the brake or accelerator pedal for safe driving while the cruise
control system is running.

3. The actual speed can be different from the set speed momentarily when driving on a uphill
or downhill. So, it is recommended to disable the cruise control function on a uphill or
downhill. hen driving on a steep hill use the engine brake and foot brake properly to protect
the vehicle system and for a safe driving.

4. Ensure that the safe distance is maintained and use the brake pedal if needed.

CRUISE CONTROL Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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FUSE RELAY 8410-02

OVERVIEW AND OPERATION PROCESS
1. OVERVIEW

The ICM (Integrated Control Module) mounted to the back of the STICS is integrated with the door
lock/unlock relay, windshield de-icer relay and turn signal lamp relay. There are four fuse & relay
units.

2. MOUNTING LOCATION

» In engine compartment

Fuse & Relay Box In Engine Interior Fuse & Relay
Compartment Box (RH)

» In vehicle
. \ :.'_—__...‘_
b ey |
Interior Fuse & Relay Mounting Location of ICM ICM

Box (LH)

Modification basis FUSE
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3. CAPACITY AND NAME OF FUSE AND RELAY IN ENGINE

COMPARTMENT

* The label attached on each fuse

box indicates only major fuses and
relays. Therefore, there are more

fuses and relays than indicated.
For details about the connection
of fuses and relays, refer to the
power distribution circuit diagram
on the following pages.
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4. CAPACITY AND NAME OF INTERIOR FUSE AND RELAY

1) Interior Fuse and Relay Box on Driver Side

sPare |— seare o amac |11 osDEMRR L L oppe [ spare
oA 2 5n | DIGITAL CLOCK
F25 F42
P CLUSTER | | cnieHTER
75A Tl 15A
1726 | EnG ROOM | 743 | AUDIO
1on |FUSE&RLYBOX [ [ 0a
FLASHER RR FOG RLY
UNIT Fo7 |'GSLALTERNATOR | | Fas
——  IMMOBILIZER —— PWR OUTLET
7.5A SILAMP 15A
\ J F28 | T/SIGNAL Fa5
=% | I — ! ENG ECU
on |BACKUP LP | [T
F29 TCU F46 “GSL DIODE 1
|| TCCU 20| INJECTOR D_N_D
F30 cEC Fa7 *GSL DIODE 2
——{ ENG ECU —
SPARE oA 1sa| SENSOR
F31 [ HEATING F48 *GSL
P— Sy YR 20a | FUEL PUMP
.\
172 | spaRe Pl bRL
BURGLAR HORN } oA
F33 F50
\ ) — ABS — HEAD LAMP SPARE
10A 15A (HI)
F34 | HEAD LP F51
—{R/SNR& AUTO LIGHT| —— "\T.PE;%; RLIf\AMNlI: P
SPARE 75A| ECMMRR | [10A L J
F35 F52 | |MMOBILIZER
—{ SWARMER | —
\ ) . 7 5a |BUZZER, CHIME
 CEEEE—— E——
F36 | FRT WIPER F53 |h0OR LOCKUNLOCK
2on | WASHER 15a| BMHORN
HEAP LAMP(HI) SPARE
F37 F54
—{ AcON — DIAGNOSIS
7.5A 7.5A )
e ——
F38 F55
— S/ROOF — F/HEATER
PARE 75 son F/PUMP(GSL)
S Fa0 rs6 F/HEATER(DSL)
STICS STARTER
75A 10n | "GSLECU
A J . J
F40 F57 DEF IND
I——] ALTERNATOR
ZoA 2 5A |O/S MRR DEF

* PLEASE USE THE DESIGNATED FUSE AND RELAY
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2) Interior Fuse and Relay Box on Passenger Side

f
F58 F65
SPARE SPARE
( F59 F66
SPARE HAZARD LAMP
15A
ENG ECU F60 F67 SPARE
SPARE PASS P/SEAT
20A
L F61 F68
SPARE SPARE
F62 F69
. SPARE SPARE
F63 GEC F70 5
ENG ECU AUDI
SPARE 1oA 15A BLOWER
F64 F71
ENG ECU SPARE
N\ 15A
SPARE
\* PLEASE USE THE DESIGNATED FUSE AND RELAY

FUSE
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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5. OPERATING PROCESS OF ICM BOX

1) Overview

The following relays are integrated into the ICM (Integrated Control Module) box.

- Door lock/unlock relay
- Windshield de-icer relay
- Turn signal lamp relay

2) Mounting Location

Turn signal lamp relay

ICM box

Windshield
de-icer relay

Door lock/
unlock relay

Inner view of ICM PCB

9

STICS

Modification basis

Application basis

Affected VIN

FUSE
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3) Operating Process by Power Supply of ICM Box

(1) Door lock relay

Alternator ~ Battery
B R

fuse & relay box

30a C103]
13

Windshield Windshield
de-icer  deicer
" sw

3

14

RHtum
signallamp ~ "B16"
g

Engine compartment

BY
Interior fuse &

26) C202
Ey relay box LH

F53

Mutifunction
sw
"

Mtunct
cig | Mothacion
o i

Hazard P
waming  'B14"
lamp SW

e

P

Hazard waming
lamp SW
i

| |

0,C103 k

220 |  Driver Passenger RL RR RL RR  Passenger Driver
+ door lock doorlock doorlock doorlock ~ Deck doorlock doorlock doorlock doorlock  Deck
| actuator actuator actuator actuator actuator actuator  actuator  actuator actuator ~ actuator
1 o g g w e v o e "
| A
| TGB GB [ IBY IBY \

29, 8 8

RW | Ca61 Peast | 81 a5t %"

GB GB 8 BY BY 3
39,C202 . i e €905 s Y BY €905
RW c351 c371 . c371 C361 By

[ 7 8
' F66 I sTicS MC108 |75 GB o G-B_ _ I 904 B\_f_ _ B_Y _l_cgm
lasa 1 "A28" leB  els0r (B 5 | i ]
L1 - — e — = = R vt =
l.J.—.1 (6/c108 N Joint 0, 15, Joint
! \Feo02 \Pcz02
Interior fuse & GB
e | relay box RH Alarm horn a B BY
non ﬁ\
______________ (- L. S
3 |
86 _ |30 s _ 30__ J - SRR < |
. BT EEEE e - | .
| Windshield * ! azard . ! Door ! Door unlock |
(decer ! o RUEFEIL U S """ ‘& _qlock MO\ |t | relay 1
+relay 1 o L) 1 relay | E |
l .1 (relay Iood|goooooolh 4l T [ | 1
85 87 |87a 85 87 |87a 85 87 |87a |
|
|
O NS Ny Ny i
B ICM relay box
RY BY | YB G201
BY RY
S205
N !
o 17q |
c202 8 A S
12
BY [BY 1

The power supplied through the No. F53 interior fuse on the left-hand of the engine compartment
is on standby on the No. 86 and 87 door lock relay terminals and No. 86 and 87 door unlock relay
terminals via the ICM No. 12 terminal. The STICS activates and/or controls the door lock relay

connected to the ICM No. 15 terminal using the STICS No. B3 terminal depending on the
operating conditions. The activated door lock relay supplies the No. 30 terminal with the B+
power, which is standby on the No. 87 terminal and supplies each door actuator with the B+

power.

The supplied power flows to the G201 ground connected to the ICM No. 14 terminal via the No.

30 and 87a door unlock relays for corresponding load.

FUSE
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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(2) Door unlock relay

Generator Battery
BBy

actuator actuator actuator actuator actuator actuator actuator actuator actuator actuator
G GB ‘ IBY IBY }
29, 8 8
. cast| ot | I R B
cB
Co05 Co05
39/ C202 Bw 206 I Gs g oo GB N BY KT BY
S L & | IS o
N BY BY
€204 i F66 STICS 1) C103 |r§i . N D ki _I_c904 . i J'_CQOA
RG 1sA "A28" leB el (B4 m e . S
... 1 16/c108 N Joint 0 15, Joint
' 9 202 o202
Interior fuse GB
e8| &relay box RH  piothom a & By
"""""""""" [ S
|
o se 30__ L8830 _ |
. 1
I Hazard u I Door 1 Door I
| warning l ; """ \_ tlock ] N\ |77 77 o | unlock 1
i,e|ay ! relay | relay |
" Te7a TTes T T 87 Te7a B I 87 Te7a |
|
|
& Sy Ny N . i
5 ICM relay box
RO BV Y 6201
BB BY RY
S205
AN |
or . ;
o [ oo e B
202 WJy 208 L s
3 i
BY BY |[BY !
GY [ c213 1 1+3 ?
4 A\
Windshield Windshield BY
dedcer  de-icer . .
i 2 v
Y Muttfunction
6 ct1a Sw
BY "3 Muttfunction
Sw
| "
RHtum P Hazard waming IP Hazard warning
signal lamp ~ "B16" lamp SW 'B14" lamp SW
oy s oy
A4 A26
[ ol =
e L e
1
i STICS ;
1 ||[-/ A1
|

Engine compartment
fuse & relay box

Driver Passenger RL RR
+ doorlock doorlock doorlock doorlock  Deck

RL RR  Passenger Driver
doorlock doorlock door lock doorlock  Deck

The supply power is on standby in the same way as the door lock relay, and the STICS activates
and/or controls the door unlock relay connected to the ICM No. 6 terminal using the STICS No.
A1l terminal depending on the operating conditions. The activated door unlock relay supplies the
No. 30 terminal with the B+ power, which is standby on the No. 87 terminal and supplies each
door actuator with the B+ power.
The supplied power flows to the G201 ground connected to the ICM No. 14 terminal via the No.
30 and 87a door lock relays for corresponding load.

Modification basis

Application basis

Affected VIN
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(3) Turn signal lamp (Hazard warning lamp operation)

Generator Battery

B g )
Engine compartment
fuse & relay box

125A

] BY

c202 Interior fuse

Eft4 ] 0
10A sB3 | By &relay box LH
Ll.l I
6,C103 1,c103 | ! T > I
A A SRR LA f i |  Driver Passenger RL RR RL RR  Passenger Driver
+ doorlock doorlock door lock doorlock  Deck doorlock doorlock doorlock doorlock  Deck
| 30 | actuator actuator actuator actuator actuator actuator  actuator actuator actuator actuator
[ e 2. Alarm P o yn o g o o o g T
| ! i horn | 5
. rela
| ' \ g = | B GB BY BY
C TR T T 87 29 8 8
RW e L ! I C381 cast |BY
GB GB GB BY BY 3
39 C202 4 c006 o B g G % g B By ] C90%
Cc371 C361
RG RW o8 C351 Cc371 e By
\JJ [ B 7 BY BY 8
C204 . E66 sTICS NC103 175y GB- . G-B_ 1 _| C904 T o . 4-0904
RG asa "A28" |eB Gj!szm [ S S [ S S S T
I. T._. 16/c108 | Joint 5, Joint
202 \Pe2o
GB
e | &relayboxRH . " . e BY
ngn ﬁ\
18 12 ) an !
3 |
86 __|30 PN [P 30._ JN PR < |
v I"—1"""—""1°"—° = 1 ' 1 B
1 Windshield 1 Hazard . !'Door ! Door unlock i
| de-icer ! o _S iwarning I E """ \_ 1 lock ' """ | relay 1
J-relay 1 ilamp relay I jrelay i |
T 85 " T [s7 " Tera 88 T 87 Te7a B [87 Te7a |
|
|
N W _ e Ny Ny 1
R ICM relay box
RY B 02_01
BB BY RY
S205
N T T !
or e ;
p P |
co0 VRS L S0
3 IR
BY BY |BY 1
—12
Lfsv GY C213 43 {
4 L
Windshield - Windshield BY
de-icer  de-icer . .
EE 14 SN
g o Mu\trguvnvcﬂun
BY "3 Mutifunction
SW
o
\
RHtum P Hazard waming P Hazard warning
signal lamp ~ "B16" lamp SW 'B14" lamp SW
y g g
A .o )A28 -
L L i
I
STICS ;
A

The B+ power supplied through the No. F66 interior fuse on the right-hand of the engine
compartment is on standby on the No. 30 and 86 hazard warning lamp relay terminals via the ICM
No. 18 terminal.
The STICS activates and/or controls the hazard warning lamp relay using the No. A26 terminal
depending on the operating conditions. The activated relay supplies the No. 87 and 87a terminals
with the power, which is on standby on the No. 30 hazard warning lamp relay terminal.

The supplied power flows to the corresponding circuit via the No. 7 and 16 ICM terminals.

FUSE

ACTYON SPORTS 11 2012.01
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(4) Windshield de-icer operation

Generator Battery
"B TR

fuse & relay box

| |
! |  actuator actuator actuator actuator actuator actuator  actuator  actuator actuator  actuator
| 30,
| =88 ._.]30 oy g S0 B i ol
1 . | A
[N I\ 1
P N I TGB B } TBY NBY 1
v T8 | 29 8
RW A cast|  \Veas1|® Vesst cast |7
GB B B BY BY 3
39,202 o 4 ! s | Yooos i oy TC905
Vet c361
RG RW I ” c351 c371 @ oy
|\ r L 7 BY BY 8
C204 I F66 sTICS 1NC103 |r\i S S i | €904 N G 1_0904
RG 15| "A28" B relsy |[EEd— g e s ;
I.T. . 16)C108 \4| Joint 30 15, Joint
! T \choz e
Interior fuse GB
ce | &relayboxRH .+ a @8 BY
o ﬁ\
H) i8 12 A3 an '
| 3 |
(O S ) 8. _ a0 . o . B _._._w._ ,
''''''''' = 1 I :
! i |Wndsh|eld | Hazard ' ! Door * ! Door unlock I
| ‘; “““ ,\ \dedcer ! o ; \ | |wam|ng | ‘; """ \_ Mok ' N\ |F-7--- | relay
h e/ ; lamp relay I Ry 0 K I
I'=leg === 87 === e Toes T 87 Te7a . [87 Te7a i
|
i |
| |
|
NN NS Ny Ny 1
5 ICM relay box
RY By |v8 o1
B8 BY RY
S205
N T T !
or . ;
J !
c202 ENARCA) , f‘\s‘zoj’
3 BY  [BY [BY s
GY GY c213 [ 2
7 a3

Windshield Windshield BY
de-icer  de-icer
id W 14

Engine compartment

BY
6,c202 Interior fuse
EY & relay box LH
F53 |
15A

Driver Passenger RL RR
+ doorlock doorlock door lock door lock  Deck

RL RR  Passenger Driver
doorlock doorlock doorlock doorlock  Deck

6" { ci4

Mu\tlﬁmcnon

Muttfunction
SW
e

RH tum Hazard P Hazard waming
S|gnal \amp B16 waming  'B14" lamp SW
lamp SW 5"
5
P L R /v .- B
i g
- L =
1
I STICS 1
1 i 1Al
I

The B+ power supplied through the No. Ef14 fuse and relay box in the engine compartment is on
standby on the No. 30 and 86 windshield de-icer relay terminals via the ICM No. 10 terminal.
The STICS activates and/or controls the windshield de-icer relay using the No. A4 terminal
depending on the operating conditions. The activated relay supplies the No. 87 terminal with the
power, which is on standby on the No. 30 windshield de-icer lamp relay terminal.

The supplied power flows to the windshield de-icer circuit via the No. 1 ICM terminal.

Modification basis

Application basis

Affected VIN
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STICS 810-01

GENERAL

1. PERFORMANCE AND SPECIFICATIONS

1) Rated Load & Input Signals
» Rated Load

NO. Item Rated Load

1 Chime bell / Buzzer DC 12V 350 mA (Inductive load)

2 Front room lamp DC 12V 16W (Lamp load)

3 Rear room lamp DC 12V 8W (Lamp load)

4 Ignition key illumination DC 12V 1.2W (Lamp load)

5 Seat belt indicator DC 12V 1.2W (Lamp load)

6 Parking brake warning lamp DC 12V 1.2W (Lamp load)

7 Door ajar warning lamp DC 12V 1.2W (Lamp load)

8 Door lock relay DC 12V 200 mA (Inductive load)

9 Door unlock relay DC 12V 200 mA (Inductive load)
10 | Hornrelay DC 12V 260 mA

11 | Tail lamp relay DC 12V 200 mA (Inductive load)
12 | Hazard warning lamp relay DC 12V 200 mA (Inductive load)
13 | Power window relay DC 12V 200 mA (Inductive load)
14 | Rear defogger relay DC 12V 200 mA (Inductive load)
15 [ Wiper LOW relay DC 12V 200 mA (Inductive load)
16 | Wiper HIGH relay DC 12V 200 mA (Inductive load)
17 | Front washer motor DC 12V 1.5A

18 | Head lamp relay DC 12V 750 mA (Inductive load)
19 [ Front defogger relay DC 12V 200 mA (Inductive load)
20 | Mirror lock relay DC 12V 200 mA (Inductive load)
21 | Mirror unlock relay DC 12V 200 mA (Inductive load)

Modification basis

Application basis
Affected VIN

STICS
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» Input Signals

NO. Input Signal Name Logic Status
1 IGN1 ON =BAT
(IGN ON or START)
2 IGN2 ON = BAT (IGN ON)
3 |ALT_D ON = BAT (engine started)
4 Key reminder switch IN = BAT (key in)
5 Driver's door switch OPEN = GND, CLOSE = OPEN
6 Passenger's door switch OPEN = GND, CLOSE = OPEN
7 Rear door switch - OPEN (one of rear doors) = GND
- CLOSE (all rear doors) = OPEN
8 Hood switch OPEN = GND, CLOSE = OPEN
9 Driver's door lock/unlock switch LOCK = OPEN, UNLOCK = GND
10 | Passenger's door lock/unlock switch LOCK = OPEN, UNLOCK = GND
11 | Rear door lock/unlock switch - UNLOCK (one of rear doors)
=GND
- LOCK (all rear doors) = OPEN
12 | Tailgate lock/unlock switch LOCK = OPEN, UNLOCK = GND
13 | Rear defogger switch ON = GND, OFF = OPEN
14 | Seat belt switch Unfastened = GND, Fastened = OPEN
15 | Sunroof open switch ON = GND, OFF = OPEN
16 | Parking brake switch ON = GND, OFF = OPEN
17 | Air bag collision sensor ON =200 ms output (LOW), OFF = OPEN
18 | Wiper motor (parking) switch STOP = BAT VOLTAGE, ROTATING = GND
19 | Washer switch ON =BAT, OFF = OPEN
20 | INT-AUTO switch ON = BAT, OFF = OPEN
21 | Auto washer switch ON =BAT, OFF = OPEN
22 | Intermittent resistance OW ~ 51KW (for intermittent wiper)
23 | Speed sensor ON = GND (PWM), OFF = OPEN
24 | Mirror lock/unlock switch ON = GND, OFF = OPEN
25 | Front defogger switch ON = GND, OFF = OPEN
26 | Auto hazard switch ON = GND, OFF = OPEN
STICS

ACTYON SPORTS 11 2012.01
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NO. Input Signal Name Logic Status
27 | Central door lock switch ON = GND, OFF = OPEN
28 | Multifunction auto light switch ON = GND, OFF = OPEN 3
m
29 | Turn signal lamp switch ON = BAT/GND, OFF = OPEN %
(approx. 5.1V ~9.2V) =
L
30 | Rainsensor ON = GND (DATA), OFF = BAT
)
31 | Telematics ON = GND (DATA), OFF = BAT 3]
32 | Diagnosis ON = GND (DATA), OFF = BAT (KWP2000) %
S
I
O
=
w
x
L
o
&
z
2z
w
<
o
Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01
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OVERVIEW AND OPERATING PROCESS

1. GENERAL

STICS of KORANDO SPORTS, called as RKSTICS (REKES + STICS (Super Time & Integrated
Control System)), is almost the same as that of ACTYON SPORTS in terms of its function and

role.

STICS unit

Inside of Lower IP Cover on Drive

=
=

)

Chime

PAS buzzer ICM relay box

N\

STICS Modification basis

Application basis

ACTYON SPORTS 11 2012.01
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1) Wiper and Washer Operations

Front Wiping Speed Control Switch
FAST: Fast interval
SLOW: Slow interval

MIST

When pulling up the lever, the wiper
operates once and the wiper lever
returns to the "OFF" position.

OFF

Stop the operation.

AUTO

Operates automatically
according to the vehicle
speed or the amount of rain.

LO HI
Continuous wipe, slow Continuouswipe, fast operation
operation.

Front Auto Washer Switch (AFW)
When the front wiper switch is off and this switch is pressed,
washer fluid will be sprayed and the wiper will automatically
operate 4 times. Then, the fluid will be sprayed again and the
wiper will automatically operate 3 times.

Previous model

Pressing the switch makes washer
fluid to be sprayed for 2 sec. with
four wiping, after having delay of 0.6
sec., washer fluid to be sprayed for
1.5 sec. with three wiping

Front Wiper and Washer Coupled Operation
Pull the lever briefly (below 0.6 seconds):

New model One wiping cycle without washer spray

Pressing the switch makes washer Pull and hold the lever for more than 0.6 seconds:

fluid to be sprayed for 2 sec. with
four wiping, and washer fluid to be
sprayed for 1.5 sec. with three
wiping, with no delay of time

Three wiping cycles with washer spray

Modification basis

Application basis
Affected VIN
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2) Operation Logic
» Wiper MIST and Front Washer Coupled Wiper

- The wiper relay is turned on at 0.3 seconds after from the time when the washer switch is
turned on for 0.1 to 0.59 seconds with the ignition switch "ON".If the wiper parking
terminal gets off, the wiper relay is turned off.

KEY IN
& IGN2 SW

WASHER SW

WIPER MOTOR
PARKING

WIPER
LOW RELAY

ON

OFF

ON

OFF

ON

OFF

ON

OFF

T2

T1:0.3

T2: 0.1 ~0.59 sec

- The wiper relay is turned on at 0.3 seconds after from the time when the washer switch is
turned on for more than 0.6 seconds with the ignition switch "ON". The wiper relay gets on
3 times immediately after turning off the washer switch.

KEY IN ON
& IGN2 SW
OFF
T2
—
ON
WASHER SW
OFF .
] , T3
ON E —
WIPER MOTOR P
PARKING ; :
OFF ; )
LT
WIPER ON —
LOW RELAY
OFF
T1: 0.3 sec T2: over 0.6 sec T3: one wiper cycle
STICS

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN




ACTYvON

SPOI7-S

02-9

- When the washer switch is turned on for more than 0.6 seconds during the wiper
operation by INT switch, the operation in step (2) is performed.
When it is turned on for a certain period of time (0.1 to 0.59 seconds), the operation in
step (1) is performed.

KEY IN
& IGN2 SW

INT SW

WASHER SW

WIPER MOTOR

PARKING

WIPER
LOW RELAY

T1: within 0.3 sec

OFF

OFF

OFF

OFF

ON

ON

ON

ON

OFF ——— i

ON T

T2: 0.1 ~0.59 sec

—

[$)]

T3: over 0.6 sec

T4: 3 cycles

T5 e

T5: pause

Modification basis

Application basis

Affected VIN
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» Auto Washer and Wiper Switch (AFW)

- When the auto washer switch is turned on with the ignition switch "ON" and the INT switch
"OFF", the washer motor output gets ON for 1 second. If the system recognizes the output
signal, the wiper relay output gets ON during 4 cycles and the washer motor output gets
ON for 1 second. Then, the wiper relay output gets OFF after 3 cycles.

KEY IN ON
& IGN2 SW

OFF |

AUTO
INT SWAUTO OFF
T1

AUTO WASHER ON [~
SWITCH ON '

OFF '

T6

WASHER MOTOR ON T2 T7
OPERATING -~ - >

OFF '
WASHERMOTOR N ]
PARKING :

OFF ;

b T4 P T5 :

WIPER ON 3l
LOW RELAY '

OFF — . |

T1: Operates for more than 0.1 sec T2:2.0£0.1 sec T3:0.6 £ 0.1 sec T4: 4 cycles
T5: 3 cycles T6: 0.6 sec T7:1.5+0.1 sec
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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- The auto washer switch input is overridden during the washer coupled wiper operation.
- The auto washer switch input is overridden during the auto washer coupled wiper

operation.

- The auto washer switch input is overridden during the rain sensor coupled wiper or vehicle

speed sensitive INT wiper operation.

- When the auto INT switch input is received during the auto washer operation, the auto
washer operation stops and the auto INT operation is activated.

KEYIN&IGN2sw  ON J

OFF
INT AUTO ON
SWITCH OFF
FRONT ON -
WASHER SW ; ™

OFF : )

ON ; :

AUTO ; E T2
WASHER SW : ! -

OFF ' 4 .
wasHERMOTOR ~ ON E E
WIPER MOTOR N
PARKING OFF : :

[ E H T4

WIPER LOW ON T3 resf T3 i}
RELAY ; E

OFF :

T1: over 0.6 sec T2: over 100 ms T3: within 0.3 sec T4: 3 cycles
Modification basis STICS

Application basis

Affected VIN
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P Rain Sensor Coupled Wiper and Auto Light Control

- If equipped with RKSTICS rain sensor, it has following operation system.

P System layout

Multi-function Switch

B INT Auto SW
_ Auto washer SW IGN SW
B Washer SW
Volume (Resistance) 4
- Rain
LIN (Local Int t Network icati 1
- (Local Interconnect Network) communication - Sensor
RKSTICS &
N.C. 2] Auo
(Numerical Control) .
. . Light
B Wiper parking 3 Sensor
Wiper LO
Wiper Hl —
1

Y Y

Wiper Motor

STICS
ACTYON SPORTS 11 2012.01
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» INT Switch Auto Position Reminder (Power-Up Reminder Wiper)

- When turning off and on the auto INT switch, the system drives the wiper motor through
LOW relay regardless of communication with rain sensor.

- When turning the INT-AUTO switch from the "OFF" to "ON" position with the ignition switch
in the "ON" mode, the LOW relay operates to drive the wiper motor for 1 cycle, regardless
of the rain sensor communication.

After that, when turning the INT-AUTO switch from the "OFF" to "ON" position, the LOW
relay operates to drive the wiper motor for 1 cycle only if data from the rain sensor
indicates rain drops.

KEY IN ON
& IGN2 SW

OFF ——— .
INT AUTO SW ON
RAIN SENSOR Rain Detected E :
to RKSTICS : :

OFF : : :

LT P T '
—— _—— -

ON L} 1 1 1
WIPER
LOW RELAY

OFF

T1: 1 cycle
Rain sensing unit Multifunction wiper switch:
(AUTO light integrated type) AUTO and sensitivity control
=
A sensor that emits infrared rays through LED AUTQ Wiper operates automatically by rain
and then detects the amount of rain drops by sensor
receiving reflected rays against sensing section FAST<>SLOW: Auto delay/Auto speed control. A
(rain  sensor mounting section on the position that can control sensitivity against rains
windshield) with photodiode (auto light sensor on the windshield and transmits wiping demand
integrated type) signal accordingly
Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01
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» Washer Coupled Wiper in Rain Sensing Mode

- The washer coupled wiper is operated when receiving the washer switch input with the
ignition switch and the INT-AUTO switch "ON" in the rain sensing mode. At this moment,
the communication with the rain sensor is overridden. However, a washer input is overridden
if there is an output for continuous operation.

- The operation data is sent to the rain sensor even during the washer coupled wiper's

operation.
KEY IN & ON |
IGN2
OFF
AUTO
INT AUTO SW
OFF ——— —
ON
WASHER SW
OFF |
ON '
WIPER P-POS
OFF ! 1
ON |
WIPER
LOW RELAY OFF
RAIN Override Rain
SENSOR
Sensing
STICS

Modification basis

ACTYON SPORTS 11 2012.01 Application basis
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» Sensitivity Control

- The wiper LOW relay is turned on and the wiper motor runs one cycle when the volume
sensitivity is increased (ex: sensitivity 0 = 1) while the ignition switch and the INT switch is
in the "ON" position, and the wiper motor is in "Parked" position). However, the wiper motor

can be operated only when the rain sensor detects the "Rain Detected" signal.

¥ If the volume sensitivity is changed more than 2 stages within 2 seconds, the wiper motor

runs only one cycle.

SENSITIVITY SEN.O SEN.1 SEN.2 SEN.3 SEN.4 SEN.3
RAIN Rain Detected
SENSORto
RKSTICS ' ;
OFF : : :
LT LT LT
— _—— — !
ON \ . ' i
WIPER LOW
RELAY
OFF
T1:1cycle

Modification basis

Application basis

Affected VIN
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» When the Wiper Parking Signal is abnormal

- The wiper system continuously outputs the wiper parking signal when the wiper parking
terminal is grounded, while the ignition switch is in "ON" position and the INT switch is in
"ON" position.

¢ The wiper motor runs only when the rain sensor requires the wiper operation.

IGN (Operation —
WIPER (©p fon)

PARKING

GND (Stop)

SENSITIVITY SEN. 2

s I

- When the parking terminal is fixed to IGN, the wiper system outputs the wiper operating
signal for 2 seconds, then continuously outputs the wiper parking signal.

* The wiper motor runs only when the rain sensor requires the wiper operation.

IGN (Operation)
WIPER

PARKING

GND (Stop) ——

SENSITIVITY SEN. 2

T T I T T

STICS
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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» Defective Rain Sensor

- The wiper relay (LOW) is turned on and the wiper motor runs one cycle when the volume
sensitivity is changed to 2 from 3 during receiving the malfunction signal from the rain
sensor, while the ignition key is in "ON" position and the wiper switch is in "ON" position.

SENSITIVITY

RAIN SENSOR
to RKSTICS

WIPER
LOW RELAY

Malfunction signal

Other signals

ON

OFF

SEN.3 SEN.2 SEN.3 SEN.2 SEN.3 SEN.2
P i
:-—-: :
T1:1 cycle

- The wiper relay (LOW) is turned on and the wiper motor runs one cycle when the volume
sensitivity is changed to 3 from 4 during receiving the malfunction signal from the rain
sensor, while the ignition key is in "ON" position and the wiper switch is in "ON" position.

SEN.4 SEN.3 SEN.4 SEN.3 SEN.4 SEN.3
SENSITIVITY
Malfunction signal ' :
RAIN SENSOR ; ;
to RKSTICS i
Other signals
CT1 i
. :
ON 1
WIPER
LOW RELAY
OFF
T1:1 cycle
Modification basis STICS

Application basis

Affected VIN

ACTYON SPORTS 11 2012.01
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Symptom 1. The wiper does not operate one cycle when turning the multifunctior
wiper switchto the "AUTO"from the "OFF" position or startingthe engine
whilethe wiper switchis in the "AUTO"position.

Symptom 2. It rains but the system does not work in "AUTO" position.

Symptom 3. The wiper operates 3 or 4 times at high speed abruptly.

Symptom 4. The wiper operates continuoulsy even on the dry windshield glass.

STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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9

Symptom 5. The wiper does not operate at high speed even in heavy rain.

STICS FUSE

=
[a]
@)
=
s

Symptom 6. The wiper responses are too fast or slow.

PAS RAIN WIPER g SWITCH§ LAMP g CLUSTE
SENSOR R

Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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» Auto Light Control

- The tail lamps and headlamps can be controlled by the communication with the rain
sensor only when the auto light switch is in "AUTO" position with the ignition switch "ON".

ON

IGN KEY IGN2 |

OFF
AUTO AUTO
LIGHT SW OFF
RAINSENSOR ~ Headlight
DATA Taillamp

OFF ——
TAILLAMP ON
RELAY

OFF
HEADLAMP ON
RELAY

OFF

- Rain detected headlamp: If it rains heavy which requires the highest INT speed (almost
LOW), the headlamps are turned on automatically.

- Night detected wiping: When the auto light control turns on the headlamps and the rain
sensor detects the rain, the wiper sensitivity is automatically increased by one level in
comparison with daytime.

(i.e. the AUTO wiper switch is at the 3rd level, but the wiper operates at the 4th level.)

— Emitterlens
The LED emitting the infrared
rays is installed on the bottom
and the lens guides the
infrared rays to target point.

Auto light sensor (Vertical)

Auto light sensor (Horizon)

Enlarged auto light sensor

STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Volume Sensitive INT (Intermittent) Wiper

For RKSTICS without the rain sensor, perform the following operation:

- Controls the wiper intermittent operation by the values from the vehicle speed and the

volume (resistance).

" Calculates and converts the Intermittent interval automatically by obtaining the INT
VOLUME when the ignition switch and the INT switch is in the "ON" position.

" The wipers are operated in vehicle speed sensitive mode when turning the INT switch to
the "ON" position with the engine running or starting the engine with the INT switch
positioned to "ON".

" Intermittent interval (at 0 km/h): 3 + 0.5 ~ 19 + 2 seconds

- Vehicle speed calculation

[Input the vehicle speed]
It is calculated by the numbers of input pulses for one second.

1puLsE/sEqy = 00 tkm/h] ¥ 60 [secl .y 1 fin]

637 x 4 PULSE

- VOLUME calculation

" The pause time of the vehicle speed sensitive INT wiper is calculated by the INT volume
(input voltage). Each level has the hysteresis.

- Pause time calculation

" Pause time means the duration that wipers are stopped at parking position.

" Elapsed time means the duration after the wiper motor started to operate from parking
position.

" The pause time is calculated by the vehicle speed and the VOLUME.
*|f the pause time is below 1.0 second, the wipers operate without pause.
#|f the pause time is over 1.5 seconds, the wipers operate intermittently.

Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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[Pause time of vehicle speed sensitive INT wiper]

Vehicle
Speed

0O | 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150

Resistance

100% |19.00 {17.90 |16.80 [15.70 |14.60 |13.50 (12.40|111.30 |10.20| 9.10| 8.00| 6.80| 5.80| 4.70| 3.60| 2.50

75% |15.00 |14.03 (13.06 [12.09 |11.13|10.16 | 9.19| 8.22| 7.26| 6.29| 532 | 4.35| 3.39| 242| 1.45| 0.45

50% | 11.0[10.16| 9.33| 8.49| 7.66| 6.82| 599 | 5.15| 4.32| 3.48| 2.65| 1.81| 098] 0.14| 0.00| 0.00
25% | 7.00| 6.29| 559 4.89| 4.19| 3.48| 2.78| 2.08| 1.38| 0.67| 0.02| 0.00| 0.00| 0.00| 0.00| 0.00
0% 30| 2.43| 1.86| 1.29| 0.72| 0.15| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00| 0.00

Pause time against vehicle speed

20
18
\‘
16 \\\/100%
14 N\
\\
Pause 12 ] ]
time (sec.) \/ 75% \'.
10l s N
‘\.\ \\
5 N s [N
] N NN\
6 Bl I i} °~. \\ \
"-“" 25% “'..\' \\ \
= -.( "\-.“ N ~
4 .«.‘_“.i‘ ~~\ | \
= s ]
2 (}% "-.“ - \".___‘ \\ \
~—— ""'*.. '\‘ \
\ h.‘-.i ﬂ...\ ~

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Vehicle speed (km/h)

A\ cAuTION
Cautions for wiper control
1. Speed sensitive INT (intermittent) wiper
1) The wiper relay continues to output for remaining "ON" time even when the INT switch
is turned off during its operation.
2) IGN switch "ON", INT switch "OFF": Resume the intermittent time when turning "ON"
3) IGN switch "OFF", INT switch "ON": Resume the intermittent time when turning "ON"
2. Controls when the wiper motor parking is defective
- The wiper relay continues to output when the parking terminal is fixed at the ground or
IGN while the wiper relay is "ON" (INT switch = ON or washer switch = ON)
(The output stops immediately after turning off the switch)

STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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P Ignition Key Reminder Warning
(The function has priority over the "TAILLAMP ON WARNING".)

- The chime buzzer sounds continuously when opening the driver's door while the ignition
key is in ignition switch.

- When removing the ignition key or closing the driver's door during chime buzzer operation,
the buzzer stops.

- This function does not work when the IGN1 switch is in "ON" position.

W =

=
o
e}
=
=

L
b
ON
IGN1 O
B '
! ' =
V H <
I ] |
N —
IGN KEY SW ; ; z
ouTt —_— 5 ; =
: ' : =
! : H n
OPEN — :
DRIVER'S ; ; ! i
DOOR : : ‘ o
CLOSE . . . : : : =
: P P E x
ON i i H %(ﬁ)
CHIME BUZZER =
OFF
<
o

STICS

Chime Buzzer

et Rt |-
PAS buzzer | Y- |-

ICM relay box

Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN




02-24

P Ignition Key Reminder

- The system outputs "UNLOCK" signal for 5 seconds after the driver's door is opened and
the door lock switch is changed to "LOCK" (while the ignition key is in ignition switch).

- The system outputs "UNLOCK" signal for 5 seconds when the door lock switch is changed
to "LOCK" from "UNLOCK" and the driver's door is closed within 0.5 seconds (while the
ignition Kkey is in the ignition switch).

- If the "UNLOCK" conditions are met, the system outputs "UNLOCK" signal unconditionally.
However, if the ignition key is removed after the door lock switch is changed from
"UNLOCK" to "LOCK", the system does not output "UNLOCK" signal.

ON
IGNKEY IN
REMINDER OUT | | |
DOOR LOCK HocK i
SW(*1) ! ;
UNLOCK ! ; ; ;
5 i e
OPEN ; : : !
DOOR SW (*2) 5 J ; ; ;
CLosE —— . 5 e
ON : i ' : ‘
UNLOCK RELAY r
OFF — T2 T3 T3 T3 T2
T1: within 0.5 sec T2:5.0 sec T3: OFF during T2 output
(*1): Driver's door lock switch or passenger's door lock switch
(*2): Driver's door switch or passenger's door switch
STICS

Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» All Door Lock Prevention Function when a Door is Open

- All doors, except the tailgate and hood, output "UNLOCK" signal for 5 seconds when the
"LOCK" signal is inputted (while the ignition key is removed and one of any doors is open).

- When the door is closed during the UNLOCK output for approx. 5 seconds, the UNLOCK
output stops immediately.

- When the ignition key is inserted during the 5 seconds output, the output continues for
approx. 5 seconds.

ﬁ =

=
(2]
@)
s
s

- If the ignition switch is in the "ON" position or the ignition switch is removed, the above L
steps are performed. If the key is in the key cylinder, the ignition key reminder function is |4
. |
activated. @)
- This function does not work if the vehicle speed is over 10 km/h.
=
<
—
KEY ON §
IGNKEY IN =
ouT ! &2
: 14
LOCK : o
ALL Door 2
LOCK SW (*1) :
UNLOCK : T x
: b z3
: ' : 5z
OPEN R L — o
Door SW (*2) i E '
CLOSE : N o
on S g
T
Door UNLOCK | - DL
OFF ‘
T1: 5sec £ 0.5 sec
Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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P Tail Lamp Left On Warning

- The chime buzzer sounds with the interval of 0.8 second when opening the driver's door
while the tail lamp is turned on and the ignition key is removed.

- The c/buzzer output stops when turning off the tail lamp and closing the driver's door.

- The system outputs "UNLOCK" signal for 5 seconds when the driver's and passenger's door
lock switch is locked (while the tail lamp is turned on and the driver's door is open).

- This function does not work when the IGN1 switch is in "ON" position.

ON
IGN1
OFF
ON R
TAIL LAMP RELAY : :
OFF —— P ,
OPEN R
DRIVER'S DOOR Lo ;
CLOSE — . . i ; E
UNLOCK E L -~ E
DRIVER’'S DOOR ' ; ; ;
LOCK SW i ' : :
LOCK ; : ; e
CoT2 D12 i
' —— — '
ON : n Ll E 1] ' E
UNLOCK RELAY i i 5
OFF : ;S :
PT1 T P ;
——! ' i ' 1 '
ON i | i ' '
CHIME/BUZZER |_|
OFF
T1: 0.8 sec £ 0.1 sec T2: 5sec+ 0.5 sec
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Door Ajar Warning

1. The warning light comes on when opening any door while the vehicle speed is below 10
km/h.

2. The warning light goes off when closing the door under step (1).

3. The warning light blinks when the vehicle speed is over 10 km/h while the warning light is
turned on.

4. The warning light blinks when a door is open while the vehicle speed is over 10 km/h.

ﬁ =

=
(2]
@)
s
s

5. The warning light goes off when closing the door under step (3). =
6. The warning light comes on when the vehicle speed goes below 10 km/h under step (3). gﬂﬂ
@)
o
=
ON <
IGN1
OFF —— — 5
; =
OPEN :
DOOR SW (*1) I_I ; e
CLOSE — — o
- : =
OVER V1 — ;
VEHICLE SPEED P ; x
I ' p4®]
BELOW V1 . : o 5 §‘uz’j
R S S e 2
j— - - I :
ON . : T 1 ' @0
DOOR AJAR : <
WARN LAMP ; o
OFF — — :
-
T3
T2: 0.6 sec T3: 0.3 sec V1 =10 Km/h
(*1) DOOR OPEN: Open any doors including tailgate
CLOSE: Close the opened door
A\ cauTiON
Since the luggage room tailgate does not have the door switch, the door ajar warning light
does not come on when it is open.

Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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P Seat Belt Warning

1. The seat belt warning light comes on and the chime buzzer sounds for 6 seconds when
turning the ignition key to "ON" from "OFF".
If the seat belt is fastened before turning the ignition key to the the "ON" position, the
warning light blinks, however, the chime buzzer does not sound.

2. The seat belt warning light goes off and the chime buzzer stops when turning the ignition
switch to the "OFF" position during the warning operation.

3. The chime buzzer stops and the seat belt warning light stays on for the remainig time when

fastening the seat belt.

4. The seat belt warning light comes on and the chime buzzer sounds for 6 seconds again
when unfastening the seat belt during fastening operation while the ignition key is "ON"

position.
ON
IGN1 SW
OFF —— .
FASTEN :
SEAT BELT SW ; ;
UNFASTEN

ON i 1
SEAT BELT WARN | ‘ ‘
LAMP OFF

T2

ON

CHIME/BUZZER

OFF —

b - T2

T1: 0.6 sec

T2

:6.0 sec T3: 0.3 sec

Seat Belt Warning Light

Chime Buzzer

The seat belt warning light blinks and the chime buzzer sounds for 6 seconds when turning the
ignition key to "ON" without fastening the seat belt. After fastening the seat belt, the chime buzzer

stops.

STICS
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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» Parking Brake Warning

1.

w

The parking brake warning light comes on for approx. 4 seconds when turning the ignition
key from the "OFF" to the "ON" position regardless of the vehicle speed and the parking
brake switch position. After this 4 seconds, the warning light comes on, goes off or blinks
according to the vehicle speed and the parking brake switch position.

. The warning light comes on when the parking brake is applied and the vehicle speed is

below 10 km/h.

. The warning light goes off when releasing the parking brake under step (2).
. The warning light blinks and the chime buzzer sounds for 2.5 seconds and stops for 1.5

seconds when the vehicle speed is over 10 km/h for more than 2 seconds while the
parking brake is applied.

. The warning light goes off and the chime buzzer stops when releasing the parking brake

under step (4).

. The warning light comes on and the chime buzzer stops when the vehicle speed goes

down below 10 km/h under step (4).

. This function does not work when the ignition switch is in "OFF" position.

ON
IGN1 SW I—I
OFF — !
oN :
P/BRAKE : :
OFF — | — . :
Overvi A
VEHICLE SPEED U Lo : ;
Below V1 ——4 : : 5
T4 o LT S R N
: 1 ! ' , ' H \ H ' | 1
ON . — — ' i
P/BREAK WARN |_| H
LAMP OFF —| U |—| u U | i e
T3 e s : i
ON ] ' ] ' '
CHIME/BUZZER I_I
OFF —m8 — -
| —— -]
1 T5 'T6
T1:2.0 sec £ 0.5 sec T2: 0.6 sec T3:0.3 sec T4: 4.0 sec
V1: 10 Km/h T5:2.5sec £ 0.1 sec T6:1.5s £ 0.1 sec
Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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» Center Room Lamp Control

The overhead console lamp (front room lamp) and the center room lamp come on at 100%
when opening the door (driver's/passenger's/rear) while the center room lamp switch is at the
door coupled/tailgate coupled operating position and the key reminder switch is "OFF".

1.

When the door (driver's/passenger'sf/rear) is opened, the front and center room lamps
come on at 100% and automatically go off after 30 seconds.

. The room lamp stays on for 2 seconds and then dims through 3 seconds when closing the

doors within 30 seconds.

. The dimming operation must have greater than 32 steps per one second.
. The room lamp output should stop immediately after turning on the ignition key during the

dimming operation.

. The front room lamp and the center room lamp come on for 30 seconds when receiving

the unlock signal from the remote control key while the doors are closed.

. The front room lamp and the center room lamp output period is extended by 30 seconds

when receiving the unlock signal from the remote control key again during output under
step (5). (The lamp stays on when unlocked by the remote control key.)

. When a door is opened during its extended period, the lamp stays on. If closed, operates

as in step (2).

. The room lamp output stops immediately after receiving the lock signal from door lock

switches while all doors are closed or entering into the anti-theft mode by pushing LOCK
button on the remote control key.

OPEN H
Dr or Ps DOOR SW
CLOSE . :
ON : P ] ]
IGN KEY o E P
REMINDER SW OFF —— j —
REMOTE RECEVE | | i Pl !
CONTROL P ; b 5 5
UNLOCK NO SIGNAL — T T T " 0
oN || s P i
UNLOCK OUTPUT P E P i i
OFF — . : . . :
FRONT ROOM ON P LT :
LAMP OFF N \ . X
T2 --E—:-—-E ‘T3 ™
T1: 30 sec T2: 2 sec T3: 3 sec T4 : 30 sec
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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Front Room Lamp: 12V /8W - 2 EA Center Room Lamp: 12V /8W -1 EA

STICS FUSE

Center Room
Lamp
(Lamp: ON)

>
[a]
o)
=
s

Center Room Lamp
(Door coupled
operation)

Front room lamp (driver's or passenger's) is Center Room Lamp

turned on and off when pressing the switch (1 If the switch is at the door coupled position,
or 2). However, it comes on when a door is the center room lamp comes on whenever a
opened and goes off when the door is door is opened. The lamp always comes on
closed. The front and center room lamps while the switch is at the other position.

come on when pressing the room lamp main

switch (3).

PAS RAIN WIPER g SWITCH§ LAMP g CLUSTE
SENSOR R

Modification basis STICS
Application basis ACTYON SPORTS I 2012.01
Affected VIN
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P Ignition Key Hole lllumination

1. The ignition key hole illumination comes on when opening the driver's door or passenger's
door while the ignition key is removed.
2. The ignition key hole illumination stays on for 10 seconds when closing the door after step

Q.

3. The output stops when the ignition key is turned to the "ON" position.
4. The output stops when receiving the lock signal from the remote control key and entering

armed mode.
ON
IGN KEY (*1)
OFF . !
OPEN E
DOOR SW (*2) i ;
CLOSE , : :
o —
KEY ILLUMI LAMP ' : L '
OFF PoT LT LT
T1:10 sec
(*1) ON : IGNKEY =0ON (*2) OPEN : Driver's or Passenger’'s door = OPEN
OFF : IGNKEY = OFF CLOSE: Driver's and Passenger's = CLOSE

P Key cylinder with key hole illumination

With diesel and gasoline engine

Without immobilizer

With diesel engine

With immobilizer

With gasoline engine

With immobilizer

(rechargeable) (rechargeable) —Without key hole

—With key hole —With key hole illumination and

illumination illumination rechargeable function
STICS Modification basis

ACTYON SPORTS 11 2012.01

Application basis
Affected VIN
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» STICS Circuit for Tail Lamp Auto Cut (Battery Saver)

A5

B24

RK STICS

AZ23
AB

ALT
ol
g Tail lamp relay
B NJJ; v = Tail lamp LH/RH
SB FUSE
€
()
Key reminder switch
SBS ‘*I—ﬂ
e Fs2 ol

P Tail Lamp Auto Cut (Battery Saver)

1. The tail lamp is turn on or off according to the operations of the tail lamp switch.

2. The tail lamp relay is turned off (auto cut) when opening and closing the driver's door after
removing the ignition key without turning off the tail lamp.

3. The tail lamp relay is turned on when inserting the ignition key into the ignition switch.

4. The tail lamp relay is turned off (auto cut) when opening and closing the driver's door
while the ignition key is removed and the tail lamp is turned on.

IN
IGN KEY
ouT
ON
TAILLAMP
OFF
OPEN
Dr DOOR
CLOSE
ON
TAIL LAMP RELAY
OFF

i AUTO i
P ocuT

Modification basis

Application basis

Affected VIN

STICS
ACTYON SPORTS 11 2012.01
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ACTYON
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» STICS Circuit for Front/Rear Defogger Timer
15A 15A
58 o 58 [ ILL
VL Ef9 r1Ef14 riFs T 1Ef2
10A 20A 30A
L [ Ll
LR
6\0204
Zci0s
LR
WG ICM Relay Bclx fz\cms
9 ]
Ny cz02 A S - I
E ‘ EDefogger
WG ' ; S | ----------- \ Relay
13 T 85 |t §7
9 15204
|
Ecio6 3)c204
Gy LB
Bry F57
7.5A
C206 | LII
3 Scane
LB BrY |GY |BG L TC203
________________ Ad A2
: o 4o
| ; BG BG
' STICS ]
Y \% '
l : C351 C361
Lo¥sIG L. LG 20 o
A18 A19
wB |Gy LY L GY BG BG
O (T 12 1 1 8
: ' Deicer | [ iDeicerl g IRR ! g ILHO/S | g (RHO/S
E |‘:SW ] E, : ! Eg 1GLS | E% 'Mirror |} ' Mirror
: '\ ! ; ‘ 'DEF. ! 'Motor | ' Motor
: . «_|.(DER ¢_]__1(DER
B 577 2 9
B B B B
4] @Y 2V cat
E 4 15203
14|
B B B B B
o1 G201 G201 G304 G201 46302 . &g
STICS Modification basis

ACTYON SPORTS 11 2012.01

Application basis

Affected VIN
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The defogger system uses the heated glass to remove the moisture and frost on the windows,
which can disturb safe driving.

The defogger (including de-icer) activates the corresponding switch and the STICS controls the
operating time.

Tailgate and outside rearview mirror heatec
glass switch

Pressing switch activates tailgate and

outside rearview mirror heated glass for
approx. 12 minutes

Windshield heated glass (de-icer) switch
Pressing switch activates windshield heated
glass for approx. 12 minutes

Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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» Front Defogger Timer

1. The front defogger output is "ON" when turning on the front defogger switch with the
engine started (IGN ON)
2. The output stops when tuming on the front defogger switch again during its operation.
3. The output is "ON" only for 6 minutes when turning on the front defogger switch within 10
4. minutes after completion of output for 12 minutes. This can be done only once.
The output is "OFF" when the ignition switch is "OFF".

IGN2 ON J
OFF |

HIGH
ALT ¢
Low — —_
FR DEFOGGER ON _| | _| T —| —| :
sw OFF | - | | :
FR DEFOGGER ON | |
RELAY OFF —| . . ! | |
L N LT T2 73! P T1
ALTLOW =9V + 1V T1: 12 min T2: within 10 min T3: 6 min
ON: Engine started (key ON) & Generator ON
OFF: Engine started (key ON) or Generator OFF
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Rear Defogger Timer

1. The rear defogger output is "ON" when turning on the rear defogger switch with the engine
started (IGN ON)

2. The output stops when turning on the rear defogger switch again during its operation.

3. The output is "ON" only for 6 minutes when turning on the rear defogger switch within 10
minutes after completion of output for 12 minutes. This can be done only once.

4. The output is "OFF" when the ignition switch is "OFF".

ON
IGN2
OFF
HIGH
ALT
LOW
ON
RR DEFOGGER
S
OFF
ON
RR DEFOGGER
RELAY
OFF

ALT LOW =9V £ 1V

i

v T

T1: 12 min

T2: within 10 min

T T2 T3
—!'1——-.,‘1—.-!
T3: 6 min

T |

Lt
0 L}

ON:IGN 2 & ALT = ON
OFF:IGN 2 or ALT = OFF

Modification basis

Application basis

Affected VIN
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» Headlamp Control (Escort)

1. The headlamp control supplies the power to headlamp relay for 20 seconds and turns off
when receiving the escort signal from the remote control key after receiving the lock signal
from the remote control key (armed) with the ignition switch off.

If the escort signal is received again during this time, the operation is extended once for
20 seconds.

2. However, only when the system is in armed mode when receiving the escort signal from
the remote control key, the power supply and output is turned on.

The headlamp relay output is turned off immediately after receiving the lock signal from
the remote control key during its operation.
However, signals other than lock or escort signal from the remote control key will be

overridden.
LOCK
REMOTE ocC
CONTROL NO SIGNAL
KEY ESCORT
ANTI-THEFT i :
WARNING  ARMED MODE 5
MODE OTHERS —— i
HEADLAMP ON i =
RELAY POWER oFF |
HEADLAMP oN
RELAY OUTPUT OFF

T1: 20s

STICS Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» Door Lock/Unlock Control by Door Lock Switch

1. The door lock system outputs "LOCK" signal for 0.5 seconds when positioning the driver's
or passenger's door lock knob to the lock from unlock position.

2. The door lock system outputs "UNLOCK" signal for 0.5 seconds when positioning the
driver's or passenger's door lock knob to the unlock from lock position.

3. "LOCK" or "UNLOCK" by the door lock switch is ignored when outputting the "LOCK" or
"UNLOCK" signal by other functions.

ﬁ =

=
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4. All door lock signals are "UNLOCK" for 0.5 seconds just for once when receiving the =
. L . . . [0
"LOCK" signal within 0.5 seconds after closing the driver's or passenger's door while the 3”‘
ignition key is removed. e
o
2
DR DOOR LocK =
LOCK SW
S UNLOCK z
' =
LOCK i =
PS DOOR ; |_| =
LOCK SW UNLOCK | | -
i : i
DR/PS DOOR OPEN : . : o
sw ! | : =
CLOSE : = ; —
LN ; T3 i+ -5
ON T 1 ! ' E=10))
DOOR LOCK : : =z
) : %)
RELAY OFF :
P T2 . T4
-~ — (%))
ON ' <
DOOR UNLOCK
RELAY OFF
T1: 0.5 sec T2: 0.5 sec T3: within 0.5 sec T4: 0.5 sec
Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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ACTYON
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» Door Lock/Unlock Control by Central Door Lock Switch

1. When the central door lock switch is activated, LOCK/UNLOCK output is performed.
(However, if the driver's/passenger's

performed and if the driver's/passenger's

lock switch is previously locked, UNLOCK output is
lock switch is unlocked, LOCK output is

performed.)

2. The input of the central door lock switch is overridden in armed mode.
CENTRAL DOOR ON T r
LOCK SW OFF | |
MONITORING HOCK

UNLOCK f §
T :
ON ' 5
DOOR LOCK ;
RELAY OFF
P T2,
DOOR UNLOCK ON l |
RELAY OFF
T2: 0.5 sec
STICS

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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» Door Lock/Unlock Control by Remote Control Key

1. The door lock relay output is "ON" for 0.5 seconds when receiving the lock signal from the
remote control key.
2. The door unlock relay output is "ON" for 0.5 seconds when receiving the unlock signal
from the remote control key.

LOCK

TX SIGNAL NO SIGNAL

DOOR LOCK
RELAY

DOOR UNLOCK
RELAY

HORN RELAY

HAZARD RELAY

T2: 0.5s

ESCORT

ON
OFF

ON
OFF

ON
OFF

ON
OFF

T2
<+—>
“—iT4
T6
<+—>
5 [ 15 | T5
+—p | —> | —>
T3:0.5s T4: 40ms T5:0.5s T6: 1.0s

Modification basis

Application basis

Affected VIN
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» Auto Door Lock

1.

The door lock system outputs "LOCK" when the vehicle speed maintains over 30 km/h.
However, it doesn't output "LOCK" when all doors are locked or failed.

. If any of doors is unlocked after outputting "LOCK" in step 1, outputs "LOCK" up to 5 times

(except step (1)) at the interval of one second.

.If any of doors is wunlocked after 5 times of "LOCK" outputs, the door

(driver's/passenger's/rear) is regarded as "FAIL".

. If the door that was regarded as fail is changed (UNLOCK to LOCK), it will be recognized

as a normal one.

.If any door is regarded as FAIL, the auto door lock function does not work. (if it is

occurred when the vehicle speed is over 30 km/h, the auto door lock output does not
occur even if the vehicle speed falls below 30 km/h and accelerates again to over 30

. km/h.) Nonetheless, the central door lock function works properly.

When the system receives "UNLOCK" signal from a door switch, it outputs "LOCK" signals
5 times. If additional "LOCK" signal from another door switch is detected during the
period, the system outputs five "LOCK" signals 5 times for the switch.

. The door lock system outputs "UNLOCK" automatically if the "LOCK" output conditions are

established by this function or the key is cycled (IGN=OFF) (even when there is no "LOCK"
output while the vehicle speed maintains over 30 km/h under lock condition).

(If the LOCK condition is established with the ignition switch ON, the system outputs
UNLOCK signal unconditionally when turning the ignition switch to OFF position.)

However, when the ignition key is turned to "OFF" position, the lock output conditions will
be cancelled.

. The "FAIL" condition of the door will be erased when the ignition key is turned to "OFF"

position.

(1)

IGN KEY

VEHICLE 30km/h
SPEED

IGNKEY UNLOCK

poorLock ~ ©N |_|
OUTPUT OFF |

ON
OFF J

OVER

BELOW
30km/h

LOCK

v T1
i T2

e

<> <> <—>i 5 times
T2 T2 T2
T2:05s
(*1) LOCK: Driver's & Passenger's & Rear door & = Lock
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Auto Door Unlock (Crash Unlock: Automatic Door Unlock in Collision)

1. The air bag collision signal input cannot be accepted within 7 seconds after turning the
ignition key to "ON" position.

2. After this period, the door lock system outputs "UNLOCK" for all doors for 5 seconds from
40 ms after receiving the air bag collision signal.

3. Even though the key is turned to "OFF" position during the output of "UNLOCK", the output
continues on for remaining period.

W =
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4. The function is erased when turning "OFF" the ignition switch. =
B
|
O

ON %
IGN KEY =
OFF —1 S -
I
o =
: : =
AIRBAG ON ”
SIGNAL OFF | i
T2 2
4
ON
UNLOCK %@
RELAY ]
OFF ' T3 - 7]
: ' %
<
T1: 200 ms T2: 40 ms T3: 5 sec
A\ cAuTION

Cautions for door lock/unlock control

1. The "Unlock" control by air bag signal prevails over any "LOCK" or "UNLOCK" control by
other functions.

2. The "LOCK/UNLOCK" request by other functions will be ignored after/during the output of
"UNLOCK" by the air bag.

3. However, the door lock is controlled by other functions when the ignition switch is "OFF".
"LOCK" (or "UNLOCK") output is ignored if "LOCK" (or "UNLOCK") output is required while

4. performing the output of "LOCK" (or "UNLOCK").
(However, UNLOCK by air bag signal and operation by the remote control key are valid.)
If the door lock system outputs "LOCK" and "UNLOCK" simultaneously, only the "LOCK"
output can be activated.

Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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» Time Lag Power Window Control

1. The power window relay output is "ON" when turning on the ignition switch.

2. The power window relay output is "ON" for 30 seconds when turning off the ignition
switch.
The power window relay output is "OFF' when opening the driver's door or the
passenger's door.

3. The power window relay is turned "OFF" when receiving the remote control key lock signal
(armed mode) during its extended operation period of 30 seconds.

ON
IGN KEY
OFF 1 L
Dr, Ps DOOR OPEN E 4
SWITCH : H
CLOSE - ’ . v
L T .
POWER WINDOW ON
SWITCH
OFF
T1: 30 sec T2: OFF during T1 output
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3. STICS CONTROL REGARDING THEFT WARNING ALARM

1) Armed mode

- The followings are definition of DOOR OPEN/CLOSE and DOOR LOCK/UNLOCK in respect of
theft deterrent system.

DOOR OPEN and DOOR CLOSE

- DOOR OPEN: Any of all door switches (including engine hood, driver's door, passenger's
door or rear door) is in "OPEN" position.

- DOOR CLOSE: All door switches (including engine hood, driver's door, passenger's door,
rear door and tailgate) are in "CLOSE" position.

A\ cAuTION
- The door lock/unlock operation does not affect the engine hood.
- OPEN/CLOSE of the dech tailgate does not affect entering the armed mode.
In other words, when the hood and front/rear door are closed even if the dech tailgate is
open, the vehicle can enter the armed mode.

DOOR LOCK & DOOR UNLOCK
- DOOR LOCK: Indicates that driver's, passenger's and rear door and tailgate lock switches
are in LOCK positions.

- DOOR UNLOCK: Indicates that driver's, passenger's or rear door or tailgate lock switches
are in UNLOCK positions.

Engine hood open warning lamp

The warning lamp comes on when the engine
hood is open.

A\ cAuTION

Since the luggage room tailgate does not have the door switch, the door ajar warning light
does not come on when it is open.

Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01

Affected VIN

STICS
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2) Description of Theft Deterrent Function

(1) Armed mode activation requirements

a. The "LOCK" output is "ON" when the "LOCK" signal is received from transmitter while the
ignition key is removed and all doors are closed.

The armed mode is activated when the door lock switch is locked (hazard warning flasher
blink twice).

b. The armed mode is still activated and the hazard warning flasher blink twice when the
"LOCK" signal is received from the remote control key again in armed mode.

¢. When the "LOCK" signal is received from the remote control key while any of doors is not
closed, only the "LOCK" output can be done and then activates the armed ready mode
(without theft deterrent horn and hazard warning flasher). At this moment, if the ignition key is
inserted or the door lock switch is unlocked, it cancels the armed mode and activates the
normal mode.

d. When the door is opened or the ignition key is not inserted into ignition switch within 30
seconds after receiving "UNLOCK" signal from the remote control key, it outputs "LOCK" and
then activates armed mode (RELOCK operation). Also, at this moment, the system blinks
hazard warning flasher twice.

e. The armed mode will not be activated except above conditions.

Ex) The armed mode will not be activated when the door is locked by the ignition key.

REMOTE LOCK
conteoL g | ] 11 1

KEY SIGNAL

LOCK SW UNLOCK

OPEN ! : - © 15
DOOR SW : s : PRI
CLOSE : , i
DOOR Lock M —

DOOR LOCK ON | M ﬂ '
RELAY OFF ]

DRIVER'S ON ; 5
3283 UNLOCK OFF 5
. T2 ' T4 .
T1 tov—n T4

HAZARD ON ' ! ™

RELAY OFF __| | | | | | | I ;

HORN ON _I —‘
OFF _

T3 . , ;
ARMED ! ; 5 1
STATUS OTHERS — 5

T1: 0.5 sec T2:1.0 sec T3:50 ms T4:1.0 sec T5: 30 sec

* The deck tailgate is not included in the operation conditions of theft deterrent system,
because there’s no door switch.

STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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(2) Armed mode cancellation requirements

a. Receiving UNLOCK signal from the remote control key or starting the engine.

ﬁ =

(3) Warning operation requirements

a. When opening the door in armed mode
b. When unlocking the door lock switch in armed mode by other than the remote control key
¢. When closing and then opening the door after completion of warning (27 seconds)

=
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(4) Warning operation

a. The theft deterrent horn and hazard warning flasher output is "ON" for 27 seconds at the interval
of 1 second.

(5) Warning cancellation requirements

a. Cancels warning by using any signal from the remote control key (LOCK, UNLOCK, PANIC,
ESCORT) during warning operation.

b. Cancels warning after 27 seconds (remaining time) while the ignition key is turned to "ON"
position.

c. If the ignition switch is turned to ON position when the warning is activated in armed mode,
the warning is cancelled immediately and the warning buzzer stops after 27 seconds
(remaining time).

(6) Operation when warning is cancelled
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a. The theft deterrent horn and hazard warning flasher outputs are "OFF".

WARNING ESTABLISHHED
REQUIREMENTS ' \ 0T ESTABLISHHED
WARNING ESTABLISHHED
CANCELLATION  NOT ESTABLISHHED
WARNING
THEFT
DETERRENT ARMED
STATE S —
NORMAL P2 ;
: : : :
HAZARD ON ] ] i )
RELAY oFF i
e T1 5
ON i — i _
HORN | :
OFF 5
3 : : T3
OPERATING WARNING
STATUS OTHERS
T1:0.5 sec T2:1.0 sec T3: 27 sec
Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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(7) Operation when warning is cancelled

Installed

Normal Armed Warning Remark
Removed
Normal @) RELOCK operation:
When th [
Armed Ready o en the door is not

opened or the ignition key
Armed e) is not inserted into ignition
switch for 30 seconds after

Warning O receiving "UNLOCK" signal,
Warning Completion 0 0 O outputs "LOCK" and then

activates armed mode
RELOCK Ready O

The theft deterrent horn and hazard warning flasher is activated when fitting the battery in armed mode.
(The same operation as when alarm condition is met in armed mode is performed.)

» PANIC Warning

1. The PANIC warning output is "ON" for 27 seconds using the horn and hazard warning
flasher, when receiving the PANIC signal from the remote control key.
2. The PANIC warning output is "OFF" when pressing any button on the remote control key
during PANIC warning.
3. The followings are about the theft deterrent warnings.
a. The theft deterrent warning is deactivated when receiving PANIC signal from the
remote control key during theft deterrent warning.
b. The theft deterrent warning output is "ON" when the theft deterrent conditions are
established during PANIC warning (PANIC output is "OFF").
c. The PANIC warning output is "ON" when receiving the PANIC signal from the remote
control key in Armed Ready / Armed / Warning Completion / Relock Ready mode

(maintaining the theft deterrent mode).
4. This function operates only in armed mode.

NOT RECEIVED
TX SIGNAL
PANIC SIGNAL

RECEIVED
ANTI-THEFT  ARMED MODE
WARNING
MODE NORMAL : : :
HAZARD OFF
RELAY ON
OFF
HORN | |
ON — —
T1: 27 secc T2: OFF during T1 output
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Automatic Hazard Warning Lamp Switch (SHP: Safety Hazard Protection)

1. When the automatic hazard warning lamp switch is pressed for approx. 0.1 to 0.59
seconds, the hazard warning lamp blinks 3 times at an interval of 0.35 seconds.

2. When the automatic hazard warning lamp switch is pressed for approx. 0.6 seconds or

longer, the hazard warning lamp blinks 10 times at an interval of 0.35 seconds.

. This function is only available when the ignition key is in the "ON" position.

4. If the ignition key is turned to the "OFF" position during this function is activated, this
function is immediately deactivated.

5. If the system receives signals for the turn signal lamp operation during this function is
activated, this function is immediately deactivated.

6. While the turn signal lamp signals are already inputted, pressing the automatic hazard
warning lamp switch does not activate the automatic hazard warning lamp function.

w

ON
IGN KEY J
OFF

AUTOMATIC ON
HAZARD WARNING
LAMP SWITCH OFF . :
ON PT : T2 :
TURN SIGNAL OFF —I—I_I—I_I—
LAMP SWITCH :
LAMP RELAY OFF | ISR O

T3 : T4 ‘

0
L '
f—,

[
¥

T1:0.1 ~ 0.59 sec T2: over 0.6 sec T3: Turn on and off 3 times
T4: Deactivated while turning on and off 10 times

» Automatic hazard warning lamp switch
- Press briefly (0.1 ~ 0.59 seconds): The hazard
warning lamp blinks three times.
- Press and hold (more than 0.6 seconds): The
hazard warning lamp blinks ten times.

Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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» Specifications of Remote Control Key
When any of switches on remote control key is pressed, the integrated CPU in remote control key
sends the coded control message to the CPU in receiver to control the vehicle. (same as the key
of ACTYON SPORTS)

Door Unlock and Panic Function

Breifly press (below 0.5 sec): Door unlock and theft deterrent

mode is deactivated
Press and hold (over 2 sec): Panic function

1. Door unlock (Briefly press)

- If you send the door unlock signal using the remote control key, with all the doors locked,
the door will be opened and the theft deterrent mode will be deactivated. If the door
coupled switch of front room lamp is pressed, the lamp will come on for 30 seconds. It
will turn off immediately after the lock button of the remote control is pressed.

2. Panic function: activated in the theft deterrent mode

- If you press and hold the door unlock and panic buttons, the buzzer will sound for 27
seconds and the hazard warning flasher blinks.

- The function is inactivated if any button of remote control is pressed.
* For the previous model, only the theft deterrent horn has been activated.

LED flasher
T Briefly press: blink once
v Press and hold: blink twice

Door Lock and Escort Function
Breifly press (below 0.5 sec): Door lock and theft deterrent mode is activated
Press and hold (over 0.5 sec): Escort function

1. Door unlock (Briefly press)
- Pressing this button locks all doors and activates the theft deterrent mode.

2. Escort function
- If you press the button for more than 0.5 seconds in theft deterrent mode, the headlamp

comes on for about 20 seconds.
- This function is deactivated if you press the door lock button of the remote control key.

STICS Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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Battery Replacement
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Key type Immobilizer & charging key REKES key
Specification Lithium-ion PD2032 CR2032
Amount 1EA 1EA §'
=
=

REKES key
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Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01
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» Specification of Receiver
1. Operating requirements

- You should remove the ignition key.

2. Code registration requirement

- You can register the code only using the diagnostic device.

3. Transmitter code registration

a. You can register up to 5 transmission codes to the remote control key.
b. The receiver does not output the received code during registration.
c. Connect the device to the diagnostic terminal.
The code can be registered only by the panic sighal from the transmitter.
(Other switches (LOCK/UNLOCK/ESCORT) can't code.)

» Remote Door Lock

1. All doors are locked when briefly pressing the door LOCK burron on remote control key (less
than 0.5 seconds).

2. The system outputs LOCK signal immediately after receiving the door lock message from the
remote control key. The system activates the theft deterrent mode when all doors are locked
while they are fully closed (the hazard warning lamps blink twice.).

REMOTE CONTROL Door lock
KEY
PRESS DOOR LOCK
BUTTON
0.5+0.1
DOOR LOCK ON -
Chattering time
OUTPUT
OFF -
DOOR LOCK UNLOCK
SWITCH
LOCK
SENSING Door close, Hood close,
Door lock, T/Gate close
0.5+0.1
0.5+0.1 0.5+0.1
ON
HAZARD LAMP
OFF
STICS

Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» Door Unlock

1. The door unlock operates when pressing the door switch on the remote control key for longer
than 0.5 seconds.
2. The door unlock relay is "ON" for 0.5 seconds when receiving the door unlock message from

L
w
)
('
0
=
()]

the remote control key. -
3. The hazard warning lamps blink once only when all the doors unlocked successfuly. g
=
L
o
Dm
RECEIVING —‘
MESSAGE O
o
=
OFF . ; —" =
DOOR UNLOCK ~= : Chattering time =
OUTPUT ;
ON ; . ] 5
' Door unlock 5 Door unlock 'é
DOOR LOCK UNLOCK 2
SWITCH LocK B o
g o
5 =
ON i
SENSING : 4
OFF z3
4
7]
1sec 0.1
ON o
HAZARD LAMP : <
OFF 5 —
Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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» Remote Panic

1. If you press and hold the door UNLOCK and PANIC button (more than 2 seconds) on the
remote control key, the panic function is activated.

2. The vehicle activates the panic alarm by using the horn and hazard warning lamp for 27
seconds when receiving the panic message from the remote control key.

PRESS PANIC
BUTTON
ARMED
MODE
ANTI-THEFT
WARNING NORMAL
MODE
OFF
HORN
ON
HAZARD OFF
WARNING
N
LAMP RELAY 0 Deactivated by TX
27 sec
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Remote Escort

1. When you press and hold the door LOCK button (more than 0.5 seconds) the escort function
is activated.

2. The headlamp comes on for 20 seconds and goes off automatically, when the escort
message is received from the remote control key.
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PRESS ESCORT
BUTTON

ANTI-THEFT ~ ARMED MODE

WARNING
MODE NORMAL T
ON
HEADLAMP
RELAY OFF
T1: 20 sec

» Auto Door Lock in 30 Seconds after Pressing Door Unlock Button

1. If no door is opened for 30 seconds after inputting remote door unlock, the doors are
automatically locked and the armed mode of anti-theft system is activated again (RELOCK
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function).
DOOR UNLOCK ON
SIGNAL
OFF .

e -& 0.5 + 0.1 sec

DOOR LOCK UNLOCK Door unlock Auto door lock
SWITCH LOCK }

-“.

Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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» Outside rearview mirror folding/unfolding control

1. If you press the folding/unfoling switch with the ignition switch in "ON" position, the outside
rearview mirror is folded or unfolded depending on the previous status. At this time,
folding/unfolding outputs are maintained for about 15 to 17 seconds.

2. Even though the ignition switch is turned to "OFF" position during folding/unfolding outpult,
the output continues on for remaining time.

3. When removing and refitting the battery, the first switch input folds the mirror.

4. If you turn the ignition switch to the "OFF" from "ON" position, operating time is extended by
60 seconds. Unlikely the previous model, opening the front door does not affect the
extension time. (i.e., opening/closing the front door is irrelevant)

5. If the unfolding input is received from the switch during folding output or the folding input is
received during unfolding output, the existing output stops and new output is activated after
the delay time of about 0.1 second.

6. When the vehilce speed is above 50 km/h with the mirror unfolded, even though the folding
signal is received it is overridden.

(folding is possible only at vehicle speed of less than 50 km/h )

INSTALL
BATTERY
REMOVE el
ON —
IGNITION KEY
(o] pe——
!
]
FOLDING/ ON !
UNFOLDING i
SW OFF : | ] -
1 ] | 1 [
1 I 1 ¥ } | 1
: l : o
OPEN : 5 P I I
FRONT DOOR | ! ! ' !
1 I ]
Sw CLOSE : i T
1 | [ ! I 1 1
1 | 1 } i ] i :
1 ] £ H | 1 1
ON | | . [ -
OUTSIDE MIRROR : o I 1 1 f*=——= Automatic folding
FOLDING RELAY | i b
OFF o : i h }
] ! i 1
| | ; i Automatic unfolding
ON :
OUTSIDEMIRROR [ E—— —
]

UNFOLDING RELAY
OFF

T1: 16 £ 6 sec T2: 100 ms
STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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P STICS Outside Rearview Mirror Folding/Unfolding Control Circuit

Folding/unfolding
switch
B6 S 1
Tail = —R 1
Outside mirror Mirror n lamp
folding/unfolding  Folding unfolding <|;_>
motor relay N relay . &)
%0 g@_ﬂ_ n @_ﬂ é
86 [85| 86 85 B23
BATT Ef15 = =
7.5A B22
» Sunroof open warning
In order to prevent the driver from getting off the vehicle with the sunroof open, the reminder
function for the driver is added. This function is activated as follows:
1. If you remove the ignition switch and open the driver's door with the sunroof open, the chime
buzzer sounds.
2. As soon as you close the driver's door or the sunrooof, the chime buzzer output stops.
3. However, when operating conditions in step (1) are met after the operation in step (2), the
chime buzzer will not sound again. If you turn the ignition swtich to the "ON" position again
and the operating contions in step (1) are met, the chime buzzer sounds again.
4. If the operating condtions for door ajar warning and sunroof open warning are met at the
same time, the sunroof open warning is activated preferentially.
IGNITION ON
KEY SW N '—-[ l— '—-r_l—l—
ouT
SUNROOF OPEN
OPEN SW CLOSE
DRIVER'S OPEN | I I | | I
DOOR SW CLOSE b
f f
TAIL LAMP ON ' o
Sw OFF .
ON H
CHIME BUZZER !
OFF i
Sunroof open switch
RK-STICS 7 o o = Sunroof
Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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4. CIRCUIT DIAGRAM

» Circuit Diagram for Wiper

15A ’ 15A
Multi Function SW
R EbE Bl ettt bk Eebhl it e L E F36
: AW |WAS|MIST| INT | E(T)| IGN|AUTO[ LO | HI | P ! 20A
Ll
' OFF o O
INT oo | o+4o | o o}
i Lo o o :
HI o o : LR
IMIST] o e} e} .
'WAS (e} O H
VAW O o] H
6 [10 | 25 |24 11 |12 |22 [23 |13
l Washer
y Motor
Ge0t Jceodf O VO \
2\ 10 25 12 Defogger 1 2
2 N---F--- o207 Relay 3 @
e Fll k
LR
IGW LY GB RG Y
C108\ A7~ "7 " G104 /g\C101 /G110 C110
861130, 86) .10
1 1 Wiper i + Wiper
-le' ! Relay : __.\_: Relay
C I L @ RG Y
85 87 [87a 85 [8787&
X 17618, G NC110
c101 C101 C106
LR RG (W |VYB \%
\ Wiper
1 Motor
-
1 N C207
b 24" "1 23\
we|Y |Br |R RG | YB B
.l.B.g.- A2 1A13 TAT1 IA10 IAS e (A14 1A2 L.
/ ¢-51G 851G~ SIG ¢-SIG -SiG b
. ( __(H| Lo :
112V Alto Washer Adto 5 - STICS = ]
[} Washer SIG SIG r
Heeea S G e cccccccccccccccceeceecesceeceeeeeseeeeeeceecea--a- :
102
3t 12 s1[onD ]
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» Circuit Diagram for Door Lock Control

30 30
Driver Passenger
P/Window SW  P/Window SW
P o sas
(DR L/UNL) (DR L/UNL) A
LY LY
\i C351 j/24 C361 103
BY C202
3
29)
il i< ] r1Fs53
: ] 15A
] ] L
5 ?], 5 ?\], STICS 5['\]/ s
| ]
I [ T, s
B2 B7 B16 B15 A1 |B3
G LB LY LG RY |LY RW
f16 --------- 5T TT T 57\C202 f17\C202
Y <7 B
' ]
GBr LG |GBr : 1
]
| 1
1 1
S___ 7 ]
Joint, Joint, Joint, .| Joint C904 E
P4 [ ' ' [} ' A\ 1
i i i e = 39 ]
C202 ]
GBr LG GBr 5
_ _L.c3s1 _ ___L.coos ]
N g 8) :
BY LG |GBr :
]
. 2l 3l ;
, ) ] r
1RRRH1 : :
DR 1 © ' Deck ]
1Lock i o/ 1ACTR ,
1ACTR & ) :
-d [ ] -
1 4 1 BY ]
]
GBr B BY ICM Relay Box
8 9 3 2C202
--Tcast  N----ceos °
i
Joint Ay 04
BY |m
B B B B B B
31 —48201 G302 G301 G302 (G303 G201 31
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5. REKES Key Coding

1) Operating requirements

You should remove the ignition key.

2) Code registration requirement

You can register the code only using the diagnostic device.

3) Transmitter code registration

a. You can register up to 2 transmission codes to the remote control key.
b. The receiver does not output the received code during registration.
c¢. The remote control key should be coded using the diagnostic device.

STICS

Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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4) How to Code REKES Key

If you replace the REKES key or immobilizer & rechargeable key to new one, you should code the
REKES key using the diagnostic device. (maximum 5)

W =

1. Connect the diagnostic device to the vehilce and select the vehicle type and system (RK-
STICS). When the following screen is displayed, select' REMOCON CODING'.

=
[a]
@)
=
s

3 Information

A Remocon Coding

2. Remove the remote control key from the ignition key box and press 'Next'. Press the door
UNLOCK (PANIC) button on the remote control key once (for approx. 2 seconds or longer).

which

AUDIO PAS RAIN WIPER g SWITCH§ LAMP g CLUSTE
SYSTEM SENSOR R

3 Information

A Remocon Coding

Modification basis STICS

Application basis ACTYON SPORTS 11 2012.01
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3.The first key coding completion screen is displayed with beep sound as follows: Press 'Next'
and perform the second remote control key coding in the same way.

Jeip@s Marn : el
1 uble
i

A.Remocon Coding

4.When the second key coding is completed, the following screen is displayed. Finish the
remote control key coding by pressing 'Previous'.

[=] Blmgnostic Menu

A.Remocon Coding

5. Exit the diagnostic screen, remove the device from the diagnostic connector and perform the
function test for the remote control key. If it does not work well, perform the above procedures
again.

A\ cauTioN
When you code newly purchased remote control key:
- When you lost the remote control key and purchase a new one, if you code only the newly
purchased one, the existing remote control key becomes unavailable. You must code the
newly purchased remote control key together with the existing one.

STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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5) How to Register Transponder

1. Insert the ignition key into the key cylinder and turn it to the "ON" position.

2. Select the vehicle type and system (immobilizer) on the diagnosis program.

3. Select the Transponder registration menu and enter the password. (initial value is "0000") Select
"Next".

STICS FUSE

=
[a]
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s

1iderdication Erter 4-cight password.

2, Transponder = —
Reglstration FRSEWOI.

3 EMS Pegistration Click or erer "Apply input value” alter inputting password. and then Chick "Mext’ button.
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4. Press "Next" with the first key in key box.

1iderdication
2, Transponder
Reglstration

3 EMS Fegistration

e |
Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
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(ACTYON)
SPOITS

5. Check the progress.

[+] Dingnostic Menuy

ﬂiill"’ Actyan spods 23 »mmobilizer

1 Mderdication €< ¢ << Registering ranspondsr >335 35>

2, Transponder Plagsa 5 whi
Registration Please wait for a whie.

3 EMS Fegistration

6. If another key should be registered additionally, insert the second key into the key cylinder and
press "Next" within 10 seconds since the first transponder coding is complete.

[+] Dingnostic Menuy

1 Mderdication

2, Transponder
Reglstration

3 EMS Fegistration

Yes: [Next]

STICS
ACTYON SPORTS 11 2012.01
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7. Press "OK" button when the registration is complete.

STICS FUSE
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SER  Actyon spods 25 immoblizer

[«] Blagnostic Menu

1ddendication << Transponder registration complete >

2, Transpond e
Heaistration Transpo

% EMS Registration Complets: O]

T registration complete!

T
b
B
-
)
o
=
<
|
T
O
=
%)
x
]
o
=%
52
i
%)
%)
<
o

Modification basis STICS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN




W=l 8710-01 R

5) Pin Arrangement of Diagnostic Connector

Diagnosis connector is installed at the lower driver side instrument panel and it consists of 16
pins.
REKES key coding should be done using the diagnostic device.

16]15[14[13|12|11]10| 9
8171654321

P Fuction For Each Terminal

Pin No. Function Pin No. Function
1 FFH diagnosis 9 Air bag
2 FFH forced driving 10 -
3 STICS 11 TCU
4 Ground 12 -
5 Signal ground 13 TCCU
6 CAN - HIGH 14 CAN - LOW
7 - 15 REKES key coding
8 - 16 Battery +
A\ cauTION
The REKESkey coding is not performed by connecting the REKEScoding terminal (No. 15) of
the diagnostic connector to the jump wire between the ground terminals.
(possible only diagnostic device)

STICS Modification basis
ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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IMMOBILIZER AND RECHARGEABLE KEY 1010-06

OVERVIEW AND OPERATING PROCESS
1. SYSTEM CONFIGURATION

IMMOBILI
ZER

1) Components and Locations

Immobilizer warning lamp in instrument panel Immobilizer unit

Diagnostic connector REKES key ECU

Modification basis IMMOBILIZER

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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ACTYON
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2) System Diagram

Immobilizer unit

(Immobilizer verification)

(Transponder verification)

Fuse
HS_CAN_High
D20DTR ® ®
ECU -
(EMS). HS_CAN_Low
(Immobilizer
verification)
Instrument
cluster Diagnostic
(Immobilizer warning connector
lamp control via ECU)

REKES key

The certification for the immobilizer is performed when turning the ignition switch to the "ON" position
after the CAN communication between the ECU and immobilizer is established.

IMMOBILIZER
ACTYON SPORTS 11 2012.01

Modification basis
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2. OVERVIEW

The functions of the immobilizer and the rechargeable key are controlled by the immobilizer &
rechargeable unit. Both functions are used in this system. This immobilizer & rechargeable unit
starts the engine by communicating with the engine control unit and increases the life of the
existing REKESbattery by charging the battery of the remote control key.

Immobilizer & rechargeable unit

» Rechargeable Key VS RKSTICS Key

ltem Front view Rear view Internal structure
H o
. =i
Rechargeable key 'E'
Rechargeable
battery used
RKSTICS key
Battery specification
Label color
Difference None I and
fi n I .
Specification display transponder function
Modification basis IMMOBILIZER

Application basis ACTYON SPORTS 11 2012.01
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3. FUNCTIONS OF IMMOBILIZER & RECHARGEABLE KEY

The functions of the immobilizer and rechargeable key are similar to that of the normal REKES
key. But, there are the immobilizer function that permits the engine to start only after confirming
the encrypted coding and battery charging function.

The followings are common functions of the normal REKES key and the immobilizer &
rechargeable key.

Door Unlock and Panic Function

Breifly press (below 0.5 sec): Door unlock and LED flasher
theft deterrent
mode deactivated

Press and hold (over 2 sec): Panic function

Briefly press: blink once
Press and hold: blink twice

1. Door unlock (Briefly press)

If you send the door unlock signal using the
remote control key, with all the doors locked,
the door wil be opened and the theft

deterrent mode will be deactivated. If the
door coupled switch of front room lamp is
pressed, the lamp will come on for 30
seconds. It will turn off immediately after the
lock button of the remote control is pressed.

2. Panic function: activated in the theft deterrent mode
- When pressing the door UNLOCK and PANIC button for
approx. 2 seconds or longer, the warning alarm sounds
and the hazard warning lamp blinks for approx. 27
seconds.
- The function is inactivated if any button of remote control
is pressed.

Door Lock and Escort Function

Breifly press (below 0.5 sec): Door lock and theft deterrent mode is activated
Press and hold (over 0.5 sec): Escort function

1. Door unlock (Briefly press)
Pressing this button locks all doors and activates the theft deterrent mode.

2. Escort function
- If you press the button for more than 0.5 seconds in theft deterrent mode, the headlamp
comes on for about 20 seconds.
- This function is deactivated if you press the door lock button of the remote control key.

IMMOBILIZER Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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4. START FUNCTION

1) Immobilizer Function

The immobilizer system prevents the vehicle theft by allowing only the authorized key to start the
engine. The transponder inside the key communicates with the immobilizer installed in the key
box, and the system permits the engine to start after confirming the encrypted coding from the
engine ECU.

(2) Immobilizer & rechargeable
unit sends encrypted code

Transponder to transponder Immobilizer &

rechargeable unit

4—

5 —>
(3) Sends an encrypted signal to (4)Randomly transmitted code is changed
unit as a response to an encrypted signal in immobilizer &

rechargeable unit

(5) System compares signal from
transponder and encrypted signal in
immobilizer & rechargeable unit

A\ cauTion
For the vehicle with the immobilizer, there can be a problem in starting the vehicle or the
system error:

a. When two or more immobilizer keys come into contact with (each) other(s).

b. When the key is close to any device sending or receiving electromagnetic fields or waves
other than Ssangyong products.

c. When the key is close to any electronic or electric devices such as lighting equipment,
security keys or security cards.

d. When the key is close to a magnetic or metal object or a battery.

IMMOBILIZER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Immobilizer and Warning Lamp

Instrument
panel This indicator comes on when the ignition key

is communicating with the engine control unit
(during engine starting) and goes out after
starting the engine.

STICS FUSE

=
[an)]
@)
s
s

ON: In communication

Blinks twice at one second intervals: Immobilizer

(1) When turning the ignition key to the "ON" system fault
position, the ECU (engine control unit) Blinks once at 2 second intervals: Immobilizer un
transmits the challenge message to the not coded

immobilizer & rechargeable unit.
(This is to verify whether the key is valid. If the A\ cAuTION

verification fails, it transmits re-verification The immobilizer indicator does not come
signals 3 times for 2 seconds. If three re- on if the communication time between
verifications fail, it stops verification and starts immobilizer key and ECU is too short.

re-verification after 10 seconds.)

(6) Only when the two signals are identical, it recognizes the
key as the authorized one and transmits the positive
message to the ECU.

(7) The ECU enable the engine to be started.
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A\ cauTion

- Do not drop or shock to the transponder in the key as it may be damaged.

- With a damaged transponder, the engine cannot be started.

- When you erase the code or register an extra key, please attend on the site.

- In any cases, the immobilizer system can not be removed from the vehicle. If you attempt to
remove it and damage the system, starting will be impossible, so never attempt to remove,
damage or modify it.

- The remote engine starter cannot be installed to the vehicle equipped with the immobilizer

system.
Modification basis IMMOBILIZER
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2) Rechargeable Key Function (Charging)

If the communication between ECU (engine control unit), immobilizer & rechargeable unit and
transponder is establisehd successfuly (engine started), the rechargeable Li-ion battery in the
transmitter is charged.

The charging is made by creating the mutual induced electromotive force in the antenna coil and
by supplying the charging current to the battery in the key. This charging is not resulted from the
direct contact but the induced electromotive force of the coil in the transmitter according to the
change of magnetic field. For details, see the below:

Secondary magnetic
induction coil

Immobilizer &
rechargeable unit

&
-
c
=]
=
a
=
=
-
~

A The single coil has both immobilizer

Primary magnetic ] .
. ry g function and recharge function.
induction coil

For the immobilizer function, if the
transponder confims the key as the
startable key by communicating with the
[ 1} ECU, it induces a magnetic induction in the
. primary coil by passing through the current
with a certain frequency to the immobilizer
coill. The induced electromotive force

Primary magnetic

If;dUC:]IOn coi created in this way, is stored in the
E)O:tc a)1rg|ng chargeable battery through the commutator
attery L
Chargeable battery and the circuit.
IMMOBILIZER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
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Primary magnetic induction coil Secondary magnetic
(for charging battery) induction cail
SN
/— h\
/ [ N
)
U

1. If the current flows into the secondary coil, a magnetic field is formed as above.

Primary magnetic induction coil Secondary magnetic
(for charging battery) induction coil
\
\ —~ I 1l
o el ~a
n\ P
q N\ / ~\
¥ N

2. The magnetic field occurred in the secondary coil interrupts the magnetic field in
the primary coil.

3. The magnetic field induced in the primary cail in this way creates the
electromotive force by letting the current flow through the coil.

Modification basis IMMOBILIZER

Application basis ACTYON SPORTS 11 2012.01
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3) Circuit Diagram

% %

15 15

SB9
MFo7 30A
7.5A
L
\13JC103
YR
BY
286002
BY
12
7 c206 M1 F52
7.5A
L
YR Brw
L 8] _
: ! Stop I8 1 5201
1 ] [
INC JL_isw
3
RB YR Brw Brw
C206 2 3 3
3 T e 1 o '
: : : :
| ' ! 4 1 Key
RB : Immobilizer ] ] » Reminder
5 : P @ isw
' ] 1 '
i i i T ]
A b - DN S
D20DTR 8 6 4 1 7 2 1
(EU-V)
ECU
"B32"
B BrB BG BrB GB LW GB
L
— |
-
Lw GB
v v
$202 $202
’ ! o ae  Jnes
] ]
1 1
: STICS ;
| ]

. cao1 s
IMMOBILIZER Modification basis
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5. REKES OPERATION LOGIC

1) Remote Door Lock

1. When briefly pressing the door lock switch on the remote control key for less than 0.5
seconds, all doors are locked.

2. The system outputs the "LOCK" signal immediately after receiving the door lock message from
the remote control key. If the vehicle is locked while all doors including engine hood are
closed, the theft deterrent mode is activated (hazard warning lamps are blinking twice).

TX SIGNAL
RECEIVED

DOOR LOCK
RELAY

DOOR LOCK
SWITCH

SENSING

HAZARD
LAMP

Door
Lock

T
OFF 0.5sed ! Chattering
ON *01 | Time:

<+,

1

1

1

:

1
UNLOCK '
LOCK '

1

:

0.2 sec Door Close, Hood Close, Door Lock, T/Gate Close
0.5 sec 0.5 sec 0.5 sec
0.1 +0.1 0.1

ON
OFF

Modification basis
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2) Door Unlock

1. When briefly pressing the door unlock switch on the remote control key for less than 0.5
seconds, all doors are unlocked.

2. When receiving the DOOR UNLOCK message from the remote control key, the door unlock
relay is turned on for 0.5 seconds.

3. The hazard warning lamps blink once only when all the doors unlocked successfuly.

TX SIGNAL
RECEIVED
DOOR LOCK OFF <>, Chattering Time
RELAY ON
! DOOR UNLOCK : : DOOR UNLOCK
DOOR LOCK UNLOCK
SWITCH LOCK
ON
SENSING '
OFF
HAZARD ON E 1sec £ 0.1
LAMP OFF :
IMMOBILIZER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3) Remote Escort

1. When you press and hold the PANIC button (more than 0.5 seconds) the escort function is

activated.

2. The headlamp comes on for 20 seconds and goes off automatically, when the escort

message is received from the remote control key.

PRESS ESCORT

BUTTON

ANTI-THEFT ARMED MODE

WARNING NORMAL

MODE - ]
HEADLAMP ON

RELAY OFF

T1

A

v

4) Remote Panic

1. When pressing and holding the PANIC button on the remote control key for more than 2
seconds, the panic function is activated.
2. The vehicle activates the panic alarm by using the horn for 27 seconds when receiving the
panic message from the remote control key.

PRESS PANIC
BUTTON .

ARMED MODE

ANTI-THEFT NORMAL

WARNING MODE

HORN

HAZARD WARNING
LAMP SWITCH

1+ 0.1sec

..............

A

27sec

v
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CLUSTER

8010-01

GENERAL

1. SPECIFICATIONS

Item Specification

Rated voltage DC 135V
Operating voltage DC9V~16V
Checking voltage DC 135V
Operating temperature -30C ~+80TC
Storage temperature -40C ~+85C
lllumination color Dial White

Pointer Red

LCD Red

Gear position display in A/T
(Left hand of LCD display)

P,R,N,D,1,2,3,4,5and 6

Modification basis

Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. DESCRIPTIONS OF INDICATOR DISPLAY

It sends and receives information to/from each unit through CAN communication line. The LCD
display and separate ESP ON/OFF indicator are newly added.

@

-1

23)

r-:\»(El‘-
DOS W e\ A

16)|(19)|20)

Q(/

1. Tachometer 17.Engine hood open warning light

2. ESP indicator/warning light 18.Battery charge warning light

3. Immobilizer indicator 19.Hazard Indicator

4. Glow indicator 20.Water separator warning light

5. Front fog light indicator 21.Air bag warning light

6. High beam indicator 22.4WD CHECK warning light

7. ESP OFF indicator 23.4WD LOW indicator

8. Seat belt reminder (driver’s seat) 24.4WD HIGH indicator

9. Seat belt reminder (passenger’s seat) 25.Speedometer

10.Engine oil pressure warning light 26.Turn signal indicator

11.LCD Display 27.Coolant temperature gauge

12.Engine overheat warning light 28.Brake warning light

13.Engine check warning light 29.Door ajar warning light

14.Auto cruise indicator 30.ABS warning light

15.Light indicator 31.Fuel gauge

16.Winter mode indicator 32.Low fuel level warning light
CLUSTER Modification basis
ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» System Layout

Front view

Rear view

A. Main connector (white)

B. Sub connector (gray)

NO.1 NO.10 NO.1 NO.10
N relEnl i i
O O
mtdebemidetems | O 0 =/0
D D )D v oo D
NO.11 NO.20 NO.11 NO.20
Modification basis CLUSTER

Application basis
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» Connector Pin Arrangement

The connector pin sections illustrated below are viewed from the front of the instrument
cluster. The arrangement of the pins is the same for both the main connector and the sub
connector.

No.1 No.10

[ = P
RN
LOO0000004

No.11 No.20

Main connector - 20-pin (white)

1.-

2. Hood open

3. Seat belt - passenger's seat
4. -

5.-

6. Front fog lamp

7. -

8. Engine CHECK warning light
9. Charge

10.IGN 2

11.-

12. Air bag

13. Seat belt - driver's seat

14. High beam (-)

15. Right turn signal lamp (+)
16. High beam (+)

17. Left turn signal lamp (+)

18. QOil pressure

19. Parking brake signal input (STICS)
20. -

No.1 No.10

OOOOOOHOn
LOO0On0oan

No.11 No.20

Sub connector - 20-pin (gray)

1.-

2.-

3. 4P output

4. Buzzer output

5. lllumination (+)

6. -

7.-

8. Door open

9.-

10. Battery

11. -

12. Fuel input signal

13. TRIP mode/reset switch

14. Manual transmission N (neutral)
input

15. Manual transmission R (reverse)
input

16. CAN LOW

17. CAN HIGH

18. AGND (fuel -)

19. MICOM ground

20.IGN 1
CLUSTER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
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» Indicators on Instrument Cluster

No. | Symbol Item _I?;Fl)te) Power Turning ON condition
1 ‘ Turn signal lamp-L LED MuI;inui?Ccr':ion When activating switch
2 » Turn signal lamp-R LED Mul;iwfui?cc::ion When activating switch
AWD | awp HIGH
3 T LED IGN IGN ON/ CAN signal input
HIGH | indicator
Winter mode . .
4 | WINTER indicator LED IGN IGN ON/ CAN signal input
5 % D ;ﬁg;{g? lamp LED Forge::;np When activating switch
6 ?R%ng i(;;‘f('zocromm' LED IGN | IGN ON/ CAN signal input
N < | Light illumination .
7 /() ()\ dicator LED BATT | Taillamp ON
—_— . Headlamp
8 | = D :;:'é}lz ;zg?m LED high beam | When activating switch
— relay
ABS warning lamp IGN ON/ CAN signal input
9 () LED IGN (ABS, EBD)
10 m Glow indicator LED IGN IGN ON/ CAN signal input
1 | P :r':;rizgfc')';zer LED IGN IGN ON/ CAN signal input
12 Low fuel level LED IGN When analog inputting fuel
warnig light level

Modification basis

Application basis

Affected VIN
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Bulb . "
No. | Symbol Item Power Turning ON condition
Type

13 Engine check LED IGN IGN ON/ CAN signal input
warning lamp

14 AWD LOW LED IGN | IGN ON/ CAN signal inpt
indicator

15 ESP_indit_:ator/ LED IGN IGN ON/ CAN signal input
warning light (ESP & buzzer activated)

16 ESP OFF indicator LED IGN IGN ON/ CAN signal input

17 (@) (®) |Brake warning light LED IGN IGN ON, CAN signal input

BRAKE (EBD)
18 (?.FYE’(I:DK ;g?agTECK LED IGN IGN ON/ CAN signal input
® : .
19 "‘ Air bag warning LED IGN Signal input
ﬁ\ lamp
20 /@\ Ing c;]?r ajarwaning LED BATT When door opened
_ Charge warning
21 lamp LED IGN Charge system fault
{ Seat belt warning
2| /| ot LED IGN Switch input
CLUSTER

ACTYON SPORTS 11 2012.01
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Bulb . "
No. Symbol Item Power Turning ON condition
Type
Engine oil pressure
23 | =7 |waming lamp LED IGN Signal input
I
24 Water separator LED IGN IGN ON/ CAN signal input
warning light
Engine coolant
25 overheat warning LED IGN IGN ON/ CAN signal input
o |light
A |19
Engine hood open .
26 | fmp waming lamp LED IGN | Switch ground
27 | Q2 () EBD warning light LED IGN CAN signal input

Modification basis

Application basis

Affected VIN
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2. CONFIGURATION

1) RPM Gauge

The tachometer indicates engine speed in revolutions per minute. Multiply 1,000 to the current
number, then it will be the current number of engine revolutions.

Under the normal engine operating temperature, the proper idling speed is 700 ~ 800 rpm. The
red zone (danger rpm range) starts from 4,500 rpm.

1. Connect the tachometer for tune-up test and start the engine.

2. Eliminate the hysteresis by tapping the tachometer.
3. Compare the values on the tester and tachometer and replace the tachometer if the tolerance

is excessive.
Description Specification (VIN=13 % 0.1V, Temperature: 25°C)
Engine speed (rpm) 750 1000 2000 3000 4000 5000 6000
Tolerance (rpm) - +100 +100 +100 +100 +100 -
- -100 -100 -100 -100 -100
Check Method

If the tachometer (engine rpm gauge) pointer vibrates or stops moving at a certain range, or
abnormal noises are heard from the tachometer, the tachometer may have a malfunction. If
you have reason to suspect that the reading from the tachometer differs from the actual engine
speed (rpm), connect a diagnostic device and compare the value on tachometer with the

reading from the diagnostic device.

CLUSTER Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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2) Speedometer Gauge

| L
100120 /

km/h i

160 -

The speedometer indicates the vehicle speed by calculating the signals from the rear left and rear
right wheel speed sensors through ABS or ESP unit. (For the vehicle without ABS or ESP, the
signals are received from the EMS)

If the speedometer gauge vibrates, stops at a certain range or makes an abnormal noise, there
could be defectives in speedometer. However, these symptomsalso could be occured when the
tire has unevenwear, different tire inflationpressuresor different tire specifications.

Perform the speedometer test regarding the tolerance as described. However, it is not similar
simple work in field due to lack of measuring conditions such as test equipment and preciseness.

1. Check the allowable tolerance of the speedometer and operations of the trip odometer by
using a tester.

2. Check if the speedometer pointer is shaking and the abnormal noise sounds.

3. Eliminate the hysteresis by tapping the speedometer.

Description (VIN =13 £ 0.1V, Temperature: 25°C)

Standard speed (Km/h) | 20 40 (60) 80 100 120 140 | (160) | (180) | 200 220

Tolerance (Km/h) +4 +4 +7 +9 | +10.5 | +12.5 | +145 | +16 +18 +18 -

0 0 +2.5 | +3.5 +4 +6 +7.5 | +8.5 | +10 +10 -
Modification basis CLUSTER
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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Cluster

IGN1
Vehicle speed
CAN
ESP(ABS) or
MS(ECU)
-\

. | Calculating

signal

v

Speed
gauge

Trip
computer

> GND

v

4-port CAN
transmission
output

Input/Output Diagram

A\ cauTION

The allowable tolerance increases when the tires are worn or the tire pressure is out of

specified range.

CLUSTER

ACTYON SPORTS 11 2012.01
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3) Fuel Level Gauge

The fuel level gauge displays the resistance value of the float on the fuel sender in the fuel tank
through a pointer. Note that this vehicle doesn't have a service hole for checking the fuel sender
connector in the fuel tank.

The fuel sender and its connector can be checked and replaced only when the fuel tank is
removed. The power supply and resistance value should be measured at the connector in front of
the fuel sender (refer to wiring diagram).

When the power supply and output resistance are normal, the float operation by fuel level may be
defective; if so, replace the fuel sender.

ltem Tolerance and resistance value by indicating angle
(VIN=13.5+0.1V, temperature: 25°C)
Scale Full Full (Gauge) (3/4) 1/2 (1/4) Empty (Gauge) | Empty
Indicating angle (°) - 90 67.5 45 22.5 0 -
Tolerance (°) - +4,0 - 15 - 0, -4 -
Resistance (Q) 38 43 67 99.5 150 276.3 283
A\ cauTION

This table shows the tolerance and resistance value changes by fuel level in normal
conditions. Therefore, the differences that can be occurred by the road conditions and fuel
fluctuations are ignored.

Low fuel warning lamp comes on when:

The fuel level drops to 9 L or less. The lamp goes off if the fuel level reaches 9.5 L or more.

Modification basis CLUSTER
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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4) Coolant Temperature Gauge

The coolant temperature gauge displays the coolant temperature with a pointer. The angle of
pointer that changes by coolant temperature is as shown below.

ltem Tolerance and resistance value by indicating angle
Coolant temperature Less than 40°C 70 ~110°C 120°C Over 125°C
Indicating angle (°) - 43 90 -
Tolerance +0°C +0°C - +4°C
-4°C -4°C +0°C

Measurement of coolant temperature sensor resistance

Measure the resistance between the terminal and the ground with an ochmmeter and replace if the
resistance is out of specified range.

Temperature (°C) 20 60 80 100 120
. 2449Q £ 5% | 589.4kQ + 185.7kQ £ 112.9kQ £
+ 5%
Resistance (RQ) . 321Q + 5% S0t Eot
Voltage (V) 3.615 1.910 1.259 0.819 0.536
A\ cAuTION
When the resistance value by coolant temperature is within the specified range, check
thermostat, water pump, radiator related coolant circuit for normal operation. Also, check the
wiring harnesses and connectors for proper connection.

CLUSTER
ACTYON SPORTS 11 2012.01
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5) Description for LCD Display

LCD display

R

CLUSTE

» Mode Description

Change

Order Mode LCD Display Description

1 TRIP A The maximum distance value that can be displayed is
999.9 km with increments of 0.1 km. The trip meter is
reset to 0.0 km when the value reaches above 999.9
km. When measuring a trip distance, reset the
distance value in the mode you want to use by

pressing the TRIP switch for 1 sec. or more.

2 TRIP B The maximum distance value that can be displayed is
6,213.09 mi with increments of 0.62mi. The trip meter
is reset to 0.0 km when the value reaches above
999.9 km. When measuring a trip distance, reset the
distance value in the mode you want to use by

pressing the TRIP switch for 1 sec. or more.

The estimated distance that can be traveled is
calculated based on the current fuel level.

If the DTE is less than 50 km, "---" flashes on the
display.

3 Distance
to empty

4 Driving
time

The driving time from resetting the value (0:00) until
now is displayed. The value displayed is accumulated
while the engine is running even if the vehicle is not
driven. The display range is 00:00 to 99:59. When
measuring the driving time, press the TRIP switch for
1 sec. or more to reset the value.

5 Average
fuel
economy

The average fuel economy from resetting the value (-
-.-) until now is displayed. The value displayed is
accumulated while the engine is running even if the
vehicle is not driven. The display range is 0.0 to 99.9
km/h. When measuring the average fuel economy,
press the TRIP switch for 1 sec. or more to reset the
value. "--.-" is displayed on the screen when
resetting. The value is reset automatically whenever
the vehicle is fuelled.

Modification basis CLUSTER

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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Change
Order

Mode

LCD Display

Description

Instant fuel
consumption

The fuel range is calculated based on the distance
driven and fuel consumed every 2 seconds. If the
vehicle speed is below 10 km/h or the engine rpm
is 200 rpm or less, the instant fuel economy is not
displayed. The display range is 0.0 to 99.9 km/.

Brightness
adjustment

The brightness of the illumination can be adjusted
in 6 steps by pressing the TRIP switch briefly (less
than 1 sec.). The display is changed from ILL1 to
ILL6 every time the switch is pressed. If you select
one level within the range and press and hold the
TRIP switch, the brightness level is memorized. If
there is no TRIP switch input for 5 seconds or
more, the mode is switched to TRIP A mode
automatically. When the battery is reinstalled, the
brightness level is reset to level 4.

CLUSTER
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» Shifting Mode

TRIP/reset switch

v

Reset mileage
to0

v

Reset mileage
to0

Distance to empty

—

TRIP
RESET

Driving time

Average fuel economy

v

Reset mileage
to0

How long TRIP reset
button is pressed:

For less than 1 sec me—sp-
For 1 sec or more =g

v

Reset average
fuel economy to 0

If there is no TRIP switch input

Instant fuel consumption

Illumination level
adjustment

for 5 seconds in illumination
adjustment mode, the system
is switched to TRIP A
automatically.

Adjust illumination
to 1-6 step

Modification basis

Application basis
Affected VIN
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» Brightness of LCD display when turning ON/OFF tail lamp

Tail lamp OFF Tail lamp ON
Sequen

ce Level Display brightness Brightness Display brightness Brightness

ratio ratio

1 ILL1 25% 5%

2 ILL2 40% 9%
(LCD: 12%)

3 ILL3 55% 13%
(LCD: 19%)

4 ILL4 70% 17%
(LCD: 26%)

5 ILL5 85% 21%
(LCD: 33%)

6 ILL6 100% 25%
(LCD: 40%)

» lllumination conditions of LCD display when turning ON/OFF tail lamp

The illumination for the LCD display comes on when turning on the tail lamp and is adjustable only
when the ignition is ON. When turning on the tail lamp switch with the ignition OFF, the tail lamp
comes on but the LCD display is not illuminated. Refer to the illustration below.

IGN ON Tail lamp comes on with IGN OFF
(Comes on regardless of whether the tail lamp | (Tail lamp comes on but the illumination for LCI
switch is turned ON or OFF) display is not turned on)

CLUSTER Modification basis

ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3. WARNING LIGHTS AND INDICATORS

Seat belt warning lamp

Brake warning light

Door ajar warning

The seat belt warning light comes on
and the seat belt warning chime
sounds for 6 seconds when the
ignition switch is turned to "ON"
position unless the driver's seat belt is
securely fastened. This reminding
operation stops when the driver
fastens the seat belt.

This warning light comes on
and warning buzzer sounds
when the parking brake is
applied and/or the brake fluid
level is lower than specified

level.

light

This light comes on
when a door or
tailgate is either
opened or hot
closed completely.

-

ESP OFF Indicator

This lamp comes on when pressing
the "ESP OFF" switch or the ESP
system is defective. When the ESP
system is activated, this lamp blinks
and a chime sounds.

Immobilizer Indicator

This indicator comes on when the
ignition key is communicating with
the engine control unit for approx.
0.5 seconds.

Glow Indicator

When the ignition key is turned ON,
this indicator lamp comes on and the
combustion chamber is warmed up.
In the vehicle equipped with direct
injection type engine, this indicator
may come on very shortly or may not
come on.

Fog Lamp / Headlamp
High Beam Indicator

Engine Oil Pressure Warning Ligh

Engine Coolant Overheat
Warning Light

This lamp comes on when
the fog lamp or high beam
headlamp operates to
indicate the operating
status.

This lamp comes on if there is any
fault in the engine oil system and
goes off when a certain amount of
time has elapsed after turning ON
the ignition switch.

When the coolant temperature is
abnormally hot (over 120°C), this
warning light blinks and a

warning buzzer sounds at 1 Hz.
(check cooling system)

CLUSTER
ACTYON SPORTS 11 2012.01
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ABS Warning Light

This warning light comes on

Low Fuel Level
Warnig Light

4\WD Indicator

- 4WD HIGH Indicator

when the ignition switch is
turned to "ON" position and
should go out if the system is
normal.

The vehicle with ABS performs
self-diagnosis. During this
diagnosis, brake pedal
vibration and noise may be
apparent when the driving

This warning light
comes on when the
fuel will soon be
exhausted. The time
it takes turn on,
however, varies
according to the
gradient of the
vehicle.

the change of driving mode.
- 4WD LOW Indicator

the change of driving mode.
4AWD CHECK Warning Light
This indicates that there is
something wrong in the transfer

motors discharges the
hydraulic pressure from the
internal hydraulic device.

case system. (check the system)

- The lamp blinks momentarily during

The lamp blinks momentarily during

Water Separator Warning Light

This lamp comes on to warn the driver of
water in the fuel tank which causes the
loss of engine power. When a certain
amount of water is accumulated, the lamp
comes on and a chime sounds.

Charge Warning Light

This warning light comes on when the
ignition switch is turned on and go off
when the engine is started.

If this light doesn't go off after engine
starting, it means there is a malfunction in
the system.

Engine Hood Open Warning Light

When the engine hood is open, this light
comes on to inform the driver.

Winter Mode

Engine CHECK Warning Light

This warning light comes on when
the ignition switch is turned to "ON"
position and should go out if the
system related to engine control is
normal.

This comes on when different
sensors and devices related to
engine control are defective.

Auto Cruise Control
Indicator

Indicator

Pressing the "W" side of the
automatic transmission mode

Operating the cruise
control switch turns on
the indicator lamp to
indicate the cruise
control system is
activated.

selector switch switches the
driving mode to winter mode and
turns on the indicator lamp.

Use this mode to drive off
smoothly on icy and slippery
roads.

Modification basis

Application basis

Affected VIN
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4. SELF-DIAGNOSIS CHECK

» How to enter self-diagnosis mode

ON
Battery J
OFF
ON
IGN
OFF
ON
TRIP switch « 28<=t<=10s | | | | | | | | |
s OFF
. Within 3 s R
ON
Diagnostic
mode — OFF
— ON
Starting
(Cranking) OFF

1. Turn the ignition ON with the TRIP switch pressed.

2. Press and hold the TRIP switch for 5 to 10 sec. with the ignition ON.

3. Press and hold the TRIP switch for less than 10 sec. and then cycle the switch between ON
and OFF 5 times within 3 sec.

4. Confirm that the self-diagnosis mode is activated through the instrument cluster.

» Self-diagnosis OFF

If the engine speed increases to 396 rpm or more while the engine is cranking or the ignition key
is turned OFF in self-diagnosis mode, the self-diagnosis mode is turned OFF automatically.

» Operating process

1. Speed gauge: changes from 0 to 220 km

2. RPM gauge: changes from 0 to 6,000 rpm

3. Fuel gauge: changes from Eto F

4. Temperature gauge: changes from C to H

5. Warning/Indicator lamps: All indicator/warning lamps controlled by MICOM are turned ON.
6. Dimming: llluminates at the highest lighting level.

7. LCD display: All elements are activated.

CLUSTER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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5. CIRCUIT DIAGRAM
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GENERAL

1. SPECIFICATIONS

Description Amount Specfication
EU General
Exterior lamp | Headlamp Low beam / High 2 H4(60W) / —
beam H4(55W)
Turn signal lamp 2 PY21W —
Position lamp 2 W5W —
Front fog light 2 H27wW —
DRL 2 P21W —
Side repeater 2 LED —
Rear Stop (tail) lamp 2 P21W(5W) —
:z)nr111pbination Turn signal lamp 2 PY21W —
Back-up lamp 1/2 P21W/1 P21W/2
Rear fog light 1 P21W -
License plate lamp 2 W5W —
Interior lamp Front room lamp 2 8w —
Glove box lamp 1 5W —
Center room lamp 2 1ow —
Door courtesy lamp 2 5w —

ervice Center.

Modification basis

Application basis

Affected VIN

LAMP

ACTYON SPORTS 11 2012.01

STICS FUSE

=
(2]
@)
s
s

ﬂ CLURSTE

o5
O
=
=
%)
04
]
o
Z0
5z

|

73]
%)
<
o




SOOI 7S 8610-08 06-3

SWITCH 8610-08
GENERAL

1. SPECIFICATIONS

» Multifunction switch

STICS FUSE

=
(2]
@)
s
s

Item Rated load Voltage drop
Light 0.1A Max. 0.25 V 3
Dimmer & passing High beam: 0.3 A/ Low beam: 0.3 A Max. 0.25 V/
/ Passing: 0.3 A <§(
Turn signal lamp switch 05A Max. 0.25 V =
Hazard warning flasher switch 01A -
Fog lamp 0.1A - %
Wiper LOW: 5 A (motor load)
Au%:?oA.zgn/Stggllgs?gad) Max. 0.25V =
LOCK: Max. 28 A (motor load) -5
Auto washer 01A -
Wiper 4.5 A (motor load) Max. 0.8V
20 A (Lock/Min) o
INT 25mA -
MIST 5 A (motor load) Max. 0.25 V
» Hazard warning flasher bezel switch
ltem Rated load
Hazard warning flasher switch 12V-10 A
Rear heated glass switch 12V-0.1A
Windshield heated glass switch 12V-0.1A
TRIP switch 12V-01 A
» Outside rearview mirror control bezel switch
ltem Rated load
Outside rearview mirror switch 12V-2A
ESP OFF switch 12V-01A
Mirror folding switch 12V-0.1A
Modification basis SWITCH

Application basis ACTYON SPORTS 11 2012.01
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

Outside rearview mirror folding/unfolding
switch

Press the FOLD/UNFOLD switch to fold
the outside rearview mirror and press the
switch again to unfold the mirror.

ESP ON/OFF switcn

Pressing this switch deactivates the ESP
(Electronic Stability Program) system and
turns on the ESP OFF indicator on the
instrument cluster. Pressing this switch
again turns off the ESP OFF indicator and
activates the ESP system.

Tailgate and outside
rearview mirror heated
_ glass switch

Pressing switch
activates tailgate and
outside rearview mirror
heated glass for

approx. 12 minutes

Windshield de-icer switch
Pressing switch activates
windshield heated glass for
approx. 12 minutes

TRIP/RESET Switch

The mode is changed each time this button is
pressed as follows: TRIP A ->TRIP B -> DTE ->
Driving time -> Average fuel economy -> Instant
fuel consumption -> Tail lamp illumination level.

Driver power window switch

The main switch which allows the
driver to control all door windows,
door lock and window lock from
the driver seat.

SWITCH
ACTYON SPORTS 11 2012.01
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Major Functions of Multifunction Switch (Added functions)

Automatic hazard warning flasher switch

» Press and hold: Hazard warning ﬂasher blinks ten times. - Washer fluid is sprayed
: on the windshield and

the wiper sweeps off 4
times. Then, the fluid will
be sprayed again and the
: wiper will automatically
1 operate 3 times.

» Briefly press: Hazard warning flasher blinks three times. j Auto washer switch

Auto light switch

Front wiper and washer coupled operation
Pull the lever briefly (below 0.6 seconds):

Wiping without washer spray

Pull and hold the lever for more than 0.6 seconds:
Three wiping cylces with washer spray

Front wiper operation range
(move the wiper lever up/down)

I
O
E
=
0

Main room lamp switch

\1
Sun roof switch
4

Gear shift switch

ASS)

g |
/48
Front room lamp spot switch ‘ {
( ‘ 4WD control switch Audio remote control switch
POWER

Driver's heated

seat switch MODE MUTE

Passenger's heated

seat switch E

VOL

Modification basis SWITCH

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The wiper and washer system are controlled by STICS according to driver's wiper switch
operation. And the detection of rain drops by rain sensor is transmitted to STICS as the signal for
wiper system control.

(saem as KYRON)

The characteristics of the wiper and washer system including basic functions of manual wiper are
as follows.

1) Wiper Function Coupled Auto Washer

Pressing the AUTO washer switch with the
ignition key OFF and INT AUTO switch OFF
sprays the washer fluid for 2 sec. and
operates the wiper 4 times and then
immediately sprays the washer fluid for 1.5
sec. and operates the wiper 3 times.

washer
operation
switch
(press)

2) Integrated Auto Light Sensor in Rain Sensor Unit

The rain sensor unit is installed on the best
location to detect the rain drops and the
lighting intensity. And an auto light sensor is
newly integrated into the rain sensor unit for
more precise measurements. To control the
system, the sensed values of rain sensor and
auto light sensor are sent to pin no. 63 in
STICS unit.

Rain sensor
emitter lens

Auto light
sensor
photodiode

Modification basis WIPER

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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3) Fluidic Washer Nozzle

Fluidic Washer Nozzle is applied to the front washer spray system in this vehicle. The inside of
nozzle is designed to utilize the fluidic movement.

This is a shape of the inside of nozzle. It is designed to change the spraying direction

continuously according to the spraying time (fan-shape). The figure below shows the changes of
spraying direction according to the spraying time.

Washer fluid outlet
Passage

*— Counter-current

Spray passage

Washer fluid inlet

It is designed to be changed spraying direction using the whirlwind and backflow generated in
nozzle.

WIPER Modification basis
ACTYON SPORTS 11 2012.01

Application basis
Affected VIN
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2. CONFIGURATION (INCLUDING RAIN SENSOR)

Multifunction wiper and washer switch

Rain sensor unit

Auto washer switch

Pressing the switch makes washer fluid to be
sprayed for 2 sec. with four wiping, and washer
fluid to be sprayed for 1.5 sec. with three
wiping, with no delay of time

Front nozzle assembly

Frontnozzle

Installed on both sides of the cowl grille
assembly (one on each side). Sprays
washer fluid in fan-shape to cover the
windshield area as much as possible.

Washer reservoir tank assembly

drops to STICS

T

Integrated into the auto light sensor.
Detects and sends amount of rain

STICS

Washer reservoir tank
Tank that supplies washer fluid to front washer
system

Modification basis

Application basis

Affected VIN

WIPER

ACTYON SPORTS 11 2012.01
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3. FUNCTIONS

1) Wiper and Washer Fluid Switch Operation

MIST  The wiper operates for 1 cycle when
pushing up the lever. The lever will return Front Automatic Wiping Speed
to the "OFF" position when released. Control Switch

OFF Fast: Fast interval
Slow: Slow interval
Stop the operation. -
AUTO % a3k
Operates automatically \ L L

according to the vehicle
speed or amount of rain.

LO

Continuous wipe,
slow operation

HI

Continuous wipe,
fast operation

Front Auto Washer Switch (AFW)
When the front wiper switch is off
and this switch is pressed,

washer fluid will be sprayed and

the wiper will automatically

operate 4 times. Then, the fluid

will be sprayed again and the

wiper will automatically operate 3
times.

Wiping without
washer spray

Wiper and Washer Coupled Operation
Pull the lever briefly (for less than 0.6 seconds):
One wiping cycle with washer spray Pull and hold the

Wiping stops lever for more than 0.6 seconds: Three wiping cycles
with washer spray
WIPER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2) STICS Control Logic Related to Wiper and Washer
» Wiper MIST and Front Washer Coupled Wiper

1. The wiper relay is turned on 0.3 seconds after turning "ON" the washer switch for 0.1 ~
0.59 seconds with the ignition key "ON", and it is turned off when the parking terminal is

turned off.
IGN2 ON
OFF —
1 T2 1
-
Washer switch  ON
OFF
Wiper motor ON
parking OFF
LT
Wiper LOW ON -~
relay OFF
T1:0.3s T2:01~0.59s

2. The wiper relay is turned on at 0.3 seconds after from the time when the washer switch is
turned on for more than 0.6 seconds with the ignition switch "ON". The wiper relay gets on
3 times immediately after turning off the washer switch.

IGN2

Washer switch

Wiper motor
parking

Wiper LOW
relay

ON
OFF

ON
OFF

—
Bk
I
X
T1:0.3s T2 : MIN 0.6s T3 : Wiper operates for 1 cycle

Modification basis

Application basis

Affected VIN

WIPER
ACTYON SPORTS 11 2012.01
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3. When the washer switch is turned on for more than 0.6 seconds during the wiper operation
by INT switch, the operation in step (2) is performed.

4. When it is turned on for a certain period of time (0.1 to 0.59 seconds), the operation in
step (1) is performed.

IGN2 ON
OFF —
INT switch ON
OFF —
T2 T
—-! :<_>:
Washer switch  ON
OFF
' é ! T4
Wiper motor ON 5 : —

parking OFF P o —_|_|_|_|_ .

Wiper LOW ON f . . ;
relay OFF = =

T5 i T5 s

T1 : Within 0.3 sec. T2:0.1~0.59s T3 : MIN 0.6s T4 : Time for 3 cycles T5 : Pause time

WIPER Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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Modification basis

Application basis

Affected VIN
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RAIN SENSING UNIT

8610-09

OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The rain sensing wiper unit system doesnt control the wiper directly. The rain sensing unit
detects the amount of rain drops and sends the operating signal to STICS, and STICS drives the

wiper directly.

STICS FUSE

=
(2]
@)
s
s

Rain Sensing Unit
(AUTO Light Sensor Integrated Type)

Multifunction Wiper Switch:
AUTO and Sensitivity Control

A sensor that emits infrared rays through LED
and then detects the amount of rain drops by
receiving reflected rays against sensing
section (rain sensor mounting section on the
windshield) with photodiode. The auto light
sensor is Integrated into the rain sensor (refer
to the below picture).

AUTO: Wiper operates automatically by
rain sensor

FAST SLOW: Auto delay/auto speed
control. A position that can control
sensitivity against rains on the windshield
and transmits wiping demand signal
accordingly.

PAS RAIN WIPER JSWITCH§ LAMP Qg CLUSTE
SENSOR R

— Emitter lens
The LED which is located at
bottom emits the infrared rays
and the lens guides the infrared
rays to target point.

Auto light sensor(Vertical)

'. 1 | Auto light sensor (Horizon)

Auto light sensor

Enlarged auto light
sensor section

Modification basis

Application basis
Affected VIN

RAIN SENSOR
ACTYON SPORTS 11 2012.01
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» STICS

The rain sensing unit detects the amount of rain drops and sends the operating signal to STICS,
and STICS drives the wiper directly. At this moment, STICS determines the wiper operation mode
(washer, MIST, AUTO), then sends the information to the rain sensor.

STICS Engine Compartment Fuse Box

Wiper relay (HI)

Wiper relay (LO)

» Auto Light Sensor and Rain Sensor Coupled Control

- Rain detected headlamp: If it rains heavy which requires the highest INT speed (almost
LOW), the headlamps are turned on automatically.

- Night detected wiping: When the auto light control turns on the headlamps and the rain
sensor detects the rain, the wiper sensitivity is automatically increased by one level in
comparison with daytime.

(i.e. the AUTO wiper switch is at the 3rd level, but the wiper operates at the 4th level.)

RAIN SENSOR Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2. FUNCTIONS OF RAIN SENSING WIPER

1) Power-up Reminder Wiper Function

1. When turning off and on the auto INT switch, the system drives the wiper motor through

LOW relay regardless of communication with rain sensor.

2. When turning the INT-AUTO switch from the "OFF" to "ON" position with the ignition
switch in the "ON" mode, the LOW relay operates to drive the wiper motor for 1 cycle,
regardless of the rain sensor communication.
After that, when turning the INT-AUTO switch from the "OFF" to "ON" position, the LOW
relay operates to drive the wiper motor for 1 cycle only if data from the rain sensor
indicates rain drops.

Ignition switch ON

OFF
AUTO switch ON

OFF
Rain sensor & Not detected 5
RK STICS : ; 5

OFF E E !

T : LT : PTH

Wiper LOW ON
relay

OFF

T1:1 cycle
Modification basis RAIN SENSOR

Application basis

Affected VIN

ACTYON SPORTS 11 2012.01

STICS FUSE

=
(2]
@)
s
s

I
b
DI
-
)
o
=
<
-
T
O
=
=
%)
x
1
o
Z%
52
|
%)
%)
<
o




08-6

2) Washer Coupled Wiper in Rain Sensing Mode

1. The washer coupled wiper is operated when receiving the washer switch input with the
ignition switch "ON" and the auto INT switch "ON" in rain sensing mode. At this moment,

the communication with the rain sensor is overridden.
overridden if there is an output for continuous operation.

However, a washer input is

2. The operation data is sent to the rain sensor even during the washer coupled wiper's

operation.

ON
Ignition switch |
OFF
AUTO
AUTO switch
OFF —— —
ON
Washer switch
OFF !
ON
Wiper P-POS
OFF |
Wiper LOW relay ON
OFF ! .
Rain sensor Ignore Rain
Rain Sensing
RAIN SENSOR

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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3) Sensitivity Control

1. The wiper LOW relay is turned on and the wiper motor runs one cycle when the volume
sensitivity is increased (ex: sensitivity 0 = 1) while the ignition switch and the INT switch is
in the "ON" position, and the wiper motor is in "Parked" position). However, the wiper
motor can be operated only when the rain sensor detects the "Rain Detected" signal.

STICS FUSE

=
[a]
@)
=
s

L
|_
-
O
o
e =
Sensitivity SEN.O SEN.1 SEN.2 SEN.3 SEN.4 SEN.3 2
’ i i s
[} [} ¥ O
" : : |:
Rain : ' ' n
Rain sensor Detected ; ; 5 v
(to RKSTICS) 5 5 i E
OFF ——— : : : — =
L} E E D:
: : : zQ
: T1 . LA PT1
-— ———— .- D
ON ' I
Wiper LOW
relay 2
OFF a
T1:1cycle
oF
i 57
4) Auto Light Control <%

1. Only when the auto light switch is in "AUTQO" position, it controls the tail lamp and
headlamp by communicating with the rain sensor (while the ignition key is in "ON"

position).

KEY IGN2 ON |
sw OFF
AUTO light AUTO
switch OFF
LIGHT
Rain sensor TAIL
data OFF
Tail lamp relay ON
OFF
ON

Headlamp relay
OFF
Modification basis RAIN SENSOR

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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5) When Wiper Parking Signal is Abnormal

1. The wiper system continuously outputs the parking signal of current sensitivity when the
parking terminal is grounded (while the ignition key is in "ON" position and the INT switch is
in "ON" position).

IGN (Operation)

Wiper parking

GND (Stop)

Sensitivity SEN.2

RESTICS
(to rain sensor) ﬂ |—| |—| |_| ﬂ |—|

2. When the parking terminal is fixed to IGN, the wiper system outputs the wiper operating
signal for 2 seconds, then continuously outputs the wiper parking signal.
% The wiper motor runs only when the rain sensor requires the wiper operation.

IGN (Operation)

Wiper parking

GND (Stop)

Sensitivity SEN.2

RESTICS
(to rain sensor) ﬂ |—| |—| |_| ﬂ |—|

RAIN SENSOR Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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6) Defective Rain Sensor

1. The wiper relay (LOW) is turned on and the wiper motor runs one cycle when the volume
sensitivity is changed to 2 from 3 during receiving the malfunction signal from the rain
sensor, while the ignition key is in "ON" position and the wiper switch is in "ON" position.

o SEN.3 SEN.2 SEN.3 SEN.2 SEN.3 SEN.2
Sensitivity
R_RSFAULT :
Rain sensor ;
(to RESTICS) :
OTHERS :
P T :
-~ :
ON !
Wiper LOW relay
OFF
T1:cycle

2. The wiper relay (LOW) is turned on and the wiper motor runs one cycle when the volume

sensitivity is changed to 3 from 4 during receiving the malfunction signal from the rain

sensor, while the ignition key is in "ON" position and the wiper switch is in "ON" position.

Sensitivity SEN.4 SEN.3 SEN.4 SEN.3 SEN.4 SEN.3
S_COMMFAULT § §
Rain sensor ' '
(to RESTICS)
OFF
LT :
.- :
ON ]
Wiper LOW relay
OFF
T1: cycle
Modification basis RAIN SENSOR

Application basis

Affected VIN
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7) Speed Sensitive INT Wiper

Controls the wiper intermittent operation by the values from the vehicle speed and the setting

value.

- Calculates and converts the Intermittent interval automatically by obtaining the INT VOLUME
when the ignition switch and the INT switch is in the "ON" position.

- The wipers are operated in vehicle speed sensitive mode as soon as turning the INT auto
switch to the "ON" position with the ignition key ON or turning the ignition key to the "ON"
position with the INT auto switch ON.

% This applies to the vehicle without the rain sensor.

KEY ON ON
OFF

INT AUTO ON

switch OFF
FAST :
ST-1 : :
INT setting  sT-2 : :
switch sST-3 : :
sLow : :
. ON :
Vehm(:jle OFF : :
spee E — — E_ T7
. OFF SRR —
Wiper motor . P I PR I PR R PR P PR PN D B e B ALLLELLL
parking ON 11 oI|¢ :
_ I Iy ) I g - -
Wiper LOW  ON T8 i A1 s - ] [ [
relay OFF ] ApigEpEEn : -
T1: 3.0 sec T2: 7.0 sec T3: 11.0 sec T4:15.0 sec T5: 19.0 sec
T6: 1 cycle T7: Time coupled with vehicle speed (see table) T8: Within 0.3 sec.
RAIN SENSOR Modification basis

ACTYON SPORTS 11 2012.01

Application basis

Affected VIN
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» Pause Time Table of Vehicle Speed Coupled INT Wiper

Vehicle
speed| O 10 |1 20 | 30 [ 40 | 50 | 60 [ 70 | 80 | 90 | 100|110 1120|130 | 140|150

(Resistance)

100 % 19.00]17.90116.80|15.70114.60|13.50|12.40]11.30|10.20| 9.10 | 8.00 | 6.90 | 5.80 | 4.70 | 3.60 | 2.50

75 % 15.00] 14.3 |13.06|12.09111.13|10.16| 9.19 | 8.22 | 7.26 | 6.29 | 5.32 | 4.35 | 3.39 | 242 | 1.45 | 0.45
50 % 11.0 |10.16] 9.33 | 8.49 | 7.66 | 6.82 | 599 | 5.15 | 4.32 | 3.48 | 2.65 | 1.81 | 0.98 | 0.14 | 0.00 | 0.00
25 % 7.00 | 6.29 | 559 | 4.89 | 419 | 3.48 | 2.78 | 2.08 | 1.38 | 0.67 | 0.02 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
0 % 3.0 1243|186 ]1.29|0.72]0.15] 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00

» Pause time against vehicle speed
20
18
16

14
12

Pause time(sec)

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150

Driving speed(km/h)

* Cautions for wiper control

1. Speed sensitive INT (intermittent) wiper

- The wiper relay continues to output for remaining "ON" time even when the INT switch is
turned off during its operation.

- IGN switch "ON", INT switch "OFF": Resume the intermittent time when turning "ON".

- IGN switch "ON", INT switch "ON": Resume the intermittent time when turning "ON".

2. Controls when the wiper motor parking is defective

- The wiper relay continues to output when the parking terminal is fixed at the ground or
IGN while the wiper relay is "ON" i.e., with the INT switch ON or washer switch ON. (The
output stops immediately after turning off the switch)

Modification basis RAIN SENSOR
Application basis ACTYON SPORTS 11 2012.01
Affected VIN

RAIN

SENSOR
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3. OPERATION MODE OF RAIN SENSING WIPER SYSTEM

Driver switch positions

Operation mode

MIST
(transmits the manual operation mode
signal to sensor)

As long as the switch is in MIST position, the wiper motor
operates in low speed. The wiper blade returns to parking
position if the switch returns to the original position. The rain
sensor ignores inputs during parking signal periods.

OFF
(transmits the manual operation mode
signal to sensor)

The wiper motor rotates in low speed until it returns to parking
position. When the system is in manual mode, the sensitivity
of sensor will be set to 2(AUTO 2) internally. By doing so,
immediate wiping with proper intervals is possible when a
driver sets the system from OFF to AUTO.

AUTO 1
(low sensitivity)

»
o
®]
=

AUTO 2
(low/med sensitivity)

AUTO 3
(medium sensitivity)

AUTO 4
(med/hi sensitivity)

EEEEEEEN)D

AUTO 5

(high sensitivity) FAST

Auto delay/auto speed control. Low sensitivity against rains on
windshield. When the switch is in AUTo position, the sensor
transmits the wiping request signal to STICS.

Auto delay/auto speed control. Low/medium sensitivity against
rains on windshield.

Auto delay/auto speed control. Medium sensitivity against rains
on windshield.

Auto delay/auto speed control. Medium/high sensitivity against
rains on windshield.

Auto delay/auto speed control. High sensitivity against rains on
windshield.

LOW SPEED
(transmits the manual operation mode
signal to sensor)

The wiper motor rotates continuously in low speed of approx.
45 rev./minute(in the normal battery voltage). The rain sensor
operations are same as in MIST.

HI SPEED
(transmits the manual operation mode
signal to sensor)

The wiper motor rotates continuously in high speed of approx.
70 rev./minute(in the normal battery voltage). The rain sensor
operations are same as in MIST.

1. Rain detected headlamp: If it rains heavy which requires the highest INT speed (almost
LOW), the headlamps are turned on automatically.

2. Night detected wiping: When the auto light control turns on the headlamps and the rain
sensor detects the rain, the wiper sensitivity is automatically increased by one level in

comparison with daytime.

(i.e. the AUTO wiper switch is at the 3rd level, but the wiper operates at the 4th level.)

RAIN SENSOR
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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PARKING AID SYSTEM

8790-01

GENERAL

1. COMPONENT SPECIFICATIONS

The PAS (parking aid system) emits the ultrasonic wave sighals from the sensors on the rear

bumper at a specific interval

and detects the reflected signals from obstacles when reversing. The alarm interval increases as

the obstacle approaches.

This supplementary system is useful to measure the distance when parking.

ltem Value Item Value
Rated voltage DC12V Operating temperature -30°C ~ +80°C
Operating voltage DC9V~16V Storage temperature -40°C ~ +85°C
Unit 100 mA or less Relative humidity 95% RH max
Current
consumption Sensor | 20 mA or less (each) _ Unit 72 +10g
Weight
Sensor 40+ 5¢

» Parking Aid Unit

(T .

» Parking Aid Sensor

~

~,

L
LH/RH sensor "-

Center sensor

Detecting type: Ultrasonic wave (Piezo

ceramic element)

Calculates the distance between the
sensor and the object by calculating the
return time of the emitted the ultrasonic

wave

Frequency used: 50 KHz + 1 KHz
Detection distance: 30 cm ~ 120 cm
(based on lineal distance between sensor

and obstacle)
Tolerance: = 10 cm

Sensor detection range (at -6 dB)

Modification basis

Application basis

Affected VIN

PAS
ACTYON SPORTS 11 2012.01
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2. CAUTIONS

- Note that the display does not show everything in the rear area. Always check nobody,
especially animals and children, is behind the vehicle when parking or reversing.

- If you can not properly check the vehicle behind, get out of the vehicle and then visually
checkit.

- The parking aid system is just a supplemental device to help your parking.

- Always keep the safety precautions.

- Do not press or shock the sensors by hitting or using a high-pressure water gun while
washing, since it may damage the sensors.

- If the system is in normal operating condition, a short beep sounds when the shift lever is
moved into "R" position with the ignition key "ON".

» The parking aid system will not work or improperly work under following cases:

1. Certain obstacles that sensors can not detect

- Thin and narrow objects, such as wires, ropes, chains
- Cotton, sponge, clothes, snow; that absorb ultrasonic waves
- Obstacles lower than the bumper (ex. drain ditch or mud puddle)

2. Not defective but improperly working

- When the sensing portion is frozen (operates normally after thawed)

- When the sensing portion is covered by rain, water drops, snow or mud (operates normally
after cleaned)

- When receiving other ultrasonic signals (metal sound or air braking noises from heavy
commercial vehicles)

- When a high-power radio is turned on

3. Narrowed sensing area

- When the sensing portion is partially covered by snow or mud (operates normally after
cleaned)

- Surrounding temperature of sensor is too high (approx. over 80°C) or too low (approx.
below —30°C)

4. Not defective but may cause malfunction

- When driving on the rough roads, gravel road, hill and grass

- When the bumper height is changed due to heavy load

- When the sensing portion is frozen

- When the sensing portion is covered by rain, water drops, snow or mud

- When receiving other ultrasonic signals (metal sound or air braking noises from heavy
commercial vehicles)

- When a high-power radio is turned on

- When some accessories are attached in detecting ranges

PAS Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. GENERAL INFORMATION
1) Components and Function

STICS FUSE

The parking aid system uses three
piezoelectric ceramic sensors inside the rear
bumper to measure the vertical and horizontal
distances to the obstacles. The parking aid
system has a separate unit that sends signal
to the buzzer when reverse parking to notify
the driver of the distance to obstacle. When
placing the gear selector lever to “R" position,
this unit activates the sensor to measure the
distance between the object and the bumper.
The existing PAS unit displays the
malfunctions using the LED when there are
any defects in sending/receiving signal or the
open circuit to sensor. On the other hand, the
PAS unit of KORANDO SPORTS informs the
malfunction of the relevant sensor using a
buzzer.

=
(2]
@)
s
s

PAS RAIN WIPER JSWITCH§ LAMP Qg CLUSTE
SENSOR R

Q'. [
PAS buzzer

.J
;

Center sensor

&
LH/RH sensor -

Modification basis PAS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2. ALARM INTERVAL
1) Sensing Distance and Range

Sensor detection range

While reversing, if obstacles are within stage 1, the warning beep sounds with long intervals. If
within stage 2, the warning beep sounds with short intervals and if within stage 3, the warning
beep sounds continuously.

Stage LLR,C Alarm interval
‘ 65ms
Stage 1 80 ~ 120cm
195ms
—>
‘ 65ms
Stage 2 50 ~ 80cm
65ms
+—>
Stage 3 30 ~ 50cm
Tolerance + 10cm
PAS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2) Troubleshooting

| AS buzzer

¢ When the sensor failed in self-diagnostics

When the ignition switch is in IGN1 position
(shift lever is in "R" position), the sensor will
be diagnosed once. If any malfunction due to
an open circuit in sensor or an error in
sending/receiving signals, the system warns
the driver with audible buzzer sound. If it is
normal, the warning buzzer sounds for 65 ms.

Malfunction mode Buzzer sound interval Remark
65ms 65ms
+—> +—>
L 195ms
65ms 65ms
4—> +—>
C 65ms 195ms
+—>
65ms 65ms
<+—> “—>
R 65ms 195ms
<+—>
3sec.
2 or more
sensors faulty
Modification basis PAS

Application basis

Affected VIN

ACTYON SPORTS 11 2012.01

STICS FUSE

=
(2]
@)
s
s

m
b
Dm
-
O
o
=
<
|
o5
O
=
=
%)
04
]
o
Z0
5z
|
73]
<
o




09-8 8790-01 S PO27-S

3. CIRCUIT DIAGRAM

% 30
15 15 |IGN1
SB9 |l|F28

1
7.5A 1
L C901 : f3\0901A .
! LR !
Brw Auto Dimming LR ' 6 ,
8 Room Mirror  Cluster | e . 1
:-4;-:8201 3" "A16" O . P Elnhibitor X
i 5 ;E/up tr\--] iswam)
Cluster 10 : o= E amp -, . 1
A7 Bw RG RG | SW e !
R 2(MM) |
1 1 RG '
C201 C206 ! !
g 14 r Scooia !
RG RG RG U I o
21+ ! C901
| o 7 T RG
R s302 | 4
fﬁ\CZOS ] '
I
R 5
....................... s SRURRSSPRURRRIIY | & JUPRPRR
i —SIG ]
] L '
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AUDIO SYSTEM

GENERAL INFORMATION

1. SPECIFICATION

Modification basis

Application basis

Affected VIN

Unit Description Specification
Rated voltage DC 144V
General Operating voltage 10.8~16.0V
Operating temperature -20°C ~70°C
Storage temperature -40°C ~ 80°C
FM: 87.5 ~ 108 MHz (50 kHz STEP)
_ Frequency range MW: 522 ~ 1620 kHZ (9 kHz STEP)
Radio LW: 144 ~ 290 kHz (1 kHz STEP)
Channels FM1: 6, FM2: 6, MW: 6, LW: 6
Speaker output 45 W/CH (4Q)
Performance Speaket impedence 4Q
Current consumption below 5 A, max. 10 A
Parasitic current below 3 mA
Performance HFP A2DP.AVRCP
Bluetooth Configuration MD-5XR
Technology Bluetooth 2.0 + EDR %E
Operating voltage 9.0V <5
LCD Operating temperature -30°C ~ 75°C
Storage temperature -40°C ~ 80°C
DOT 132 x 36
Operating current up to 150 mA
Operating voltage DC105~16.0V
Micro-pole antenna Operating temperature -30°C ~60°C
Storage temperature -40°C ~ 80°C
Input/output impedence 75% (FM)
AUDIO SYSTEM

ACTYON SPORTS 11 2012.01



10-4 =
OVERVIEW AND OPERATING PROCESS

1. LAYOUT

Q Remote contro switches
on steering wheel

U

(B) USB & AUX module

(C) Front door speaker () Handsfree microphone

AUDIO SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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(G) Rear door speaker

AUDIO PAS RAIN WIPER j SWITCH
SYSTEM SENSOR

G Audio

Modification basis AUDIO SYSTEM
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ACTYVON
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2. SWITCH

i TR AF REG =1 ADM CLAS
A& MP3 D35 F1v 10:00

Knocking il heaven

No. Name and Function
1 RDS setup
2 AF/TA selection
3 Start call
4 USB, AUX, CD selection
5 Power (ON/OFF), Mute, Volume
6 Preset key #1, Intro SCAN
7 Preset key #2, RPT
8 Preset key #3, Random
9 Preset key #4, folder down
10 Preset key #5, folder up
11 Preset key #6, File guide
12 AST, SCAN, TUNE UP/DOWN
13 Eject
14 End call
15 Set
16 Band
17 LCD window
AUDIO SYSTEM

ACTYON SPORTS 11 2012.01
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DSI 6 A/T 3680-01

1. GENERAL INFORMATION

DSI M78 Automatic Transmission is based on the transmission in the vehicle with D20DT engine
for EURO Ill or EURO IV or EURO V.

Differences: changed some components (torque converter and torque converter housing, some
pinion gears, sun gear), increased torsional damping force.

» Automatic transaxle (DSI M78)

- Six forward speeds

- One reverse gear

- Atoruge converter with an integral converter
lock-up clutch

- Electronic shift and pressure controls

- Asingle planetary gear-set

- A double planetary gear-set

- Two hydraulically controlled brake bands

- Three multi-plate clutches

- All hydraulic functions are directed by
electronic solenoids to control

» TCU

TCU is located under the driver's seat and controls the operations of transmission.

TCU receives the ignition voltage and has three connectors (16-pin, 12-pin, 20-pin).

TCU receives input signals from certain transmission-related sensors, gear select lever and
inhibitor switch. TCU also uses these signals when determining transmission operating strategy.
TCU uses PCAN to communicate with other units. And, TCU communicates with engine ECU,
ESP unit, TCCU and instrument cluster through CAN lines to control the gear shifting and to
recognize the current gear position.
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» Tip switch on steering wheel » Gear position display on instrument cluste

Driving gear can be adjusted by operating
the tip switch after moving the gear select
lever in “M” position.

This indicator shows the current position of

the gear.

In normal mode: P, R, N, D

Gear indication in “M” mode: 1, 2, 3, 4, 5, 6

PRNOESHIZ

Oy

Shift down

Positions of gear
select lever

P : Parking

R : Reverse

S N : Neutral
D : Drive

Tip Switch in “M” Position (Manual Gear Shift)
The shiftable gear can be adjusted by moving this switch to forward and rearward when the
gear select lever is in “M” position.

» Gear select lever

Shift Lock Release Button Hole
when Locked in the "P" Position
If you cannot move the gear

select lever from the "P" position,
try to move the lever while

pushing down here with a sharp
object such as a ballpoint pen.

For your safety, turn off the

engine and depress the brake

Mode Switch

W : Winter mode

S: Standard mode (Use the
standard mode in normal
driving conditions.)

Selection of Manual/

Automatic Shift Function
D : Automatic shift according to

the driving condition pedal before the attempt.
M : Manual shift
DSI 6 A/IT

Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2. FEATURES AND SPECIFICATIONS

1) Specifications

Description DSI M78 (6-speed) Remarks
Gear ratio 1st 3.53:1
2nd 2141
3rd 1.48:1
4th 1.16:1
5th 0.87:1
6th 0.68:1
Reverse 3.09:1
Transmission fluic Fluid Fuchs FES 209-3292 ATF
Capacity Approx. 9.5 L
Change interval Check the fluid at every Under the severe driving
30,000 km or 1 year, and conditions, change the fluid
change it if necessary. at every 60,000 km.
Resistance of oil -20 430.7 ~ 533.9 kR
temperature 0 146.8 ~ 175.7 kQ
sensor
20 56.74 ~ 65.86 kR
100 3.201 ~ 3.399 kR
Gear position 1 -
sensor 5 i
3 -
D 2.686 kQ £ 8%
N 5.036 k@ + 8%
R 8.953 kQ £ 8%
P 16.786 k2 + 8%

* Severe driving conditions?

- Towing a trailer or off-road driving (Inspect the - Driving in a hilly or mountainous terrain,
leak of fl uid at any time, occasionlly) sandy, or dusty area

- Taxi, patrol service or delivery service - Driving frequently at high speed over 170
(extended idling and excessive driving with low km/hour
speed) - Driving frequently in area where heavy

- Frequent stop-and-go traffi ¢, extended idling, traffi c under the ambient temperature
short driving distance above 32°C

Modification basis DSI6 AT

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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2) Appearance

» 4AWD Automatic Transmission

Torque converter Oil cooler return
Oil cooler outlet

Inhibiter switch Connector plug Adapter housing

Transfer case

DSI6 A/T Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» 2WD Automatic Transmission

Torque converter Qil cooler return
Oil cooler outlet

Inhibiter switch Connector plug Flange for
propeller shaft

Flange for
propeller shaft

WHEEL ESTEERINg ESP ABS BRAKE ESUSPENSE T/C AXLE QPROPELL§CLUTCHR 5 M/T M DS| 6 AT
TIRE (€] SYSTEM ION ER
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Application basis ACTYON SPORTS 11 2012.01

Affected VIN




01-8

ACTY7ON

—SPOITS

3) Sectional Diagram

4WD

Fluid pump

Clutch pack

Single planetary

Double planetary

_},a

gear-set

gear-set

Torgue converter

;§;

N
o
M
Torque converter Valve body
2WD
Fluid pump Clutch pack
Single planetary Double planetary
gear-set gear-set

L

e e A
l&él,.i Wil

Jrle

Valve body

DSl 6

AT

ACTYON SPORTS 11 2012.01
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3. TIGHTENING TORQUE

Description Size x Numbers Tightening torque
Transfer case housing M12 x 32 54 ~ 68
Etension housing M12 x 32 54 ~ 68
Oil pan M6 x 16 4~6
Valve body to transmission housing M6 x 26 8~13
Valve body to transmission housing M6 x 45 8~13
Center support to transmission housing M10 x 34 20~ 27
Output shaft locking nut M24 x 15 100 ~ 110
Pump cover to oil pump M8 x 55 24 ~ 27
Pump cover to transmission housing M8 x 40 24~34
Pump cover to transmission housing M8 x 58 24 ~34
Upper valve body to lower valve body M6 x 30 15~17
Detent spring M8 x 16 20~ 25
Variable bleed solenoid and speed sensor M4 x 12 28~32
Transmission oil level plug 30~35
Front cooling lines to transmission cooler 25~35
Rear cooling lines to transmission cooler 25~ 35
Drive plate to torque converter 40 ~ 42
Gear select lever to shaft rod 14~ 20
Modification basis DSI6 A/T

Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The six speed automatic (M78) transmission
is available in two variants: four wheel drive
and two wheel drive.

The transmission has the following features:

- Six Forward Speeds

- One reverse gear

- Atorque converter with an integral converter lock-up clutch

- Electronic shift and pressure controls

- Asingle planetary gear-set

- Adouble planetary gear-set

- Two hydraulically controlled brake bands

- Three multi-plate clutches

- All hydraulic functions are directed by electronic solenoids to control:

- Engagement feel

- Shift feel

- Shift scheduling

- Modulated torque converter clutch applications

The transmission contains fully synthetic automatic transmission fluid (ATF) and is filled for life;
therefore it does not require periodic servicing.

Engine power reaches the transmission via a torque converter with integral converter lock-up
clutch.

The six forward gears and one reverse gear are obtained from a single planetary set, followed by
a double planetary set. This type of gear-set arrangement is commonly known as Lepelletier type
gear-set.

The automatic transmission is electronically controlled. The control system is comprised of the
following elements:
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- External transmission control unit (TCU)

Internal embedded memory module (EMM)

Input and output speed sensors

Valve body unit comprised of four on/off solenoid valves and six variable bleed solenoids
Torgue converter

Modification basis DSI 6 A/T

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2. FEATURES

1) Features

» Early Downshifts with Hard Braking and Skip Shifts

When heavy braking is detected, the transmission downshifts early and skips gears to provide
increased engine braking to provide gear selection for tip-in.

» Gear Hold on Uphill/Downhill

If the accelerator pedal is released when travelling uphill, upshifts are prevented to reduce
busyness on grades. If the accelerator pedal is released when travelling downhill, upshifts are
prevented to enhance engine braking.

» Soft Engagement when Shifting to “D” and “R” Position

A soft engagement feature avoids harsh take up of drive when selecting Drive or Reverse. This is
achieved by limiting engine speed and engine torque which results in a rapid, but progressive
engagement of either Drive or Reverse when moving from the Park or Neutral positions. There is
no drive engagement prevention strategy implemented on the transmission system as there is
sufficient engine strategy to protect the system. However, reverse gear engagement is prevented
until engine speed is less than 1400 rpm and the accelerator pedal position is less than 12% and
vehicle speed is less than 10 km/h.

» Converter Clutch Lock-Up In All Gears

The transmission features converter clutch lock-up in all gears. This feature provides improved
fuel economy and vehicle performance. It also improves transmission cooling efficiency when
towing heavy loads at low speeds, e.g. in city driving or hill terrain.

» Embeded Memory Module (EMM)

The embedded memory module (EMM) is
matched to the transmission's valve bodies
during transmission assembly to ensure
refined shift quality. The EMM is integrated
into the input speed sensor which is mounted
on the valve body in the transmission. The
“Embeded Memory Module EMM isj used to store data such as.valve body
(EMM) calibration data and valve body serial number.
Upon installation, the TCU will download the
data from the EMM and utilise this data in the
operation of the transmission.

DSI6 A/T Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN




2) Cooling System

The transmission cooling system ensures rapid warm-up and constant operating temperature
resulting in reduced fuel consumption and refined shift quality.

It also includes a cooler by-pass within the hydraulic system to allow sufficient cooling and
lubrication to the transmission drivetrain in the event of a blockage in the transmission cooler.

3) Shift Strategy
» Gear Shift

Transmission gear change is controlled by the TCU. The TCU receives inputs from various engine
and vehicle sensors to select shift schedules and to control the shift feel and torque converter
clutch (TCC) operation at each gear change

» Coastdown

Coastdown downshifts occur at 0% accelerator pedal when the vehicle is coasting down to a
stop. To reduce the shift shock and to improve the shift feeling during downshift, TCU
electronically controls the transmission.

» Torque Demand

Torque demand downshifts occur (automatically) when the driver demand for torque is greater
than the engine can provide at that gear ratio. If applied, the transmission will disengage the TCC
to provide added acceleration.

Modification basis DSI 6 AT

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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3. MODE DESCRIPTIONS

1) Functions

1. Shift Lock Release Button Hole when Locked in the "P" Position (1)
If you cannot move the gear select lever from the "P" position, try to move the lever while
pushing down here with a sharp object such as a ballpoint pen. For your safety, turn off
the engine and depress the brake pedal before the attempt.

2. Selection of Manual/Automatic Shift Function (M<D) (2)
D : Automatic shift according to the driving condition
M : Manual shift

3. Mode Switch (3)
W : Winter mode (Start off the vehicle in 2nd gear)
S : Standard mode (Use the standard mode in normal driving conditions.)

4. Gear Position (4)
P : Park
R : Reverse
N : Neutral
D : Drive

5. Tip Switch in “M” Position (Manual Gear
Shift) (5)
The shiftable gear can be adjusted by
moving this switch to forward and
rearward when the gear select lever is in

“M” position.
DSI6 A/T Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN




2) Mode “M” (Manual Shift Mode)

This allows the driver to define the highest possible gear by selecting "+" or "-" on the gear
selector when the lever is in the "M" position. When the lever is first moved to the manual "M"
position the transmission will select the lowest possible gear.

When maximum engine rpm is reached the transmission will upshift automatically regardless of
the driver selected limit. 4WD models with low range will not automatically upshift when low range
is selected.

» 1st gear position

- Use on a rugged road, mountain path and steep hill. Engine braking effect on steep hill is
available.

» 2nd gear position

- Use on along and gentle slope. 2-1 automatic kickdown shift is available. Engine braking
effect is available.

» 3st gear position

- Use on along and gentle slope. 3-2 and 2-1 automatic kickdown shift is available.
Engine braking effect is available.

» 4th gear position

- Use on along and gentle slope. 4-3, 4-2 and 4-1 automatic kickdown shift is available.

» 5th gear position

- 5-4 and 5-3 automatic kickdown shift is available.

» 6th gear position

- 6-5 and 6-4 automatic kickdown shift is available.

Modification basis DSI 6 A/T

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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4. LIMP HOME MODE

» In case of transmission malfunction

1. If a serious fault occurs in the automatic transmission, the TCU enters the limp home
mode to secure safe driving and protect the automatic transmission.

2. As power is no longer supplied to the solenoid, the current basic function (P, R, N, D) is
maintained and the 4th gear can be maintained only by the operation of the hydraulic
system without electrical operation.

3. The ECU communicates with other electric modules with CAN. If a serious fault occurs, the
transmission automatically enters the limp home mode for service.

4. The TCU monitors all factors which can affect to the performance of the transmission and
diagnose the system according to OBD Il regulation.

» In case of overheated transmission

1. The TCU enters the limp home mode when the batter voltage drops below 8 V.

2. If the transmission is overheated, the shift pattern is changed to the hot mode to cool the
transmission more efficiently.

3. While the transmission is overheated, the selector lever symbol and engine temperature
warning lamp on the instrument cluster blink until the transmission is cooled down to the
normal operation temperature. If the transmission is excessively overheated, the gear
cannot be shifted but remains in the neutral position.

» Towing the vehicle with A/T

A

A\ cauTioN
The best way to transport the vehicle is to load it to a truck and transport it, especially if the
vehicle is 4WD.
- If towing the vehicle with the propeller shaft connected, the transmission or oil pump of
transfer case may malfunction, resulting in internal damage due to poor lubrication.

DSI6 A/T Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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5. ELECTRONIC CONTROL SYSTEM

1) Overview

The transmission control unit (TCU) and its input/output networks control the operations of
transmission:

- Shift timing

- Line pressure

- Clutch pressure (shift feel)
- Torgue converter clutch

In addition, the TCU receives input signals from certain transmission-related sensors and
switches. The TCU also uses these signals when determining transmission operating strategy.
Using all of these input signals, the TCU can determine when the time and conditions are right for
a shift, or when to apply or release the torque converter clutch. It will also determine the pressure
needed to optimise shift feel. To accomplish this, the TCU operates six variable bleed control
solenoids and four ON/OFF solenoids to control the operations of transmission.

2) Transmission Control Unit (TCU)

The transmission control unit (TCU) is mounted under the driver's seat and controls the operation
of the transmission.

TCU processes the analog information from the internal sensors and the digital information
through CAN communication lines. TCU monitors all the input and output signals. If there is any
failure, TCU changes the system to “Limp Home Mode” and alerts to the driver through the
warning lamp on the instrument cluster.

(1) Hard-wired (Analog) Input/Output

» Input/Output Data between TGS Lever and TCU

- Position and conditions of gear select lever
- Driving moded (Winter or Standard)

» Input/Output Data between Inhibitor and TCU
- Position of inhibitor switch

» Input/Output Data between Automatic Transmission and TCU

- 6 control signals for variable bleed solenoid
- 4 control signals for ON/OFF solenoid

- Transmission input speed

- Transmission output speed

- Transmission oil temperature

- EMM (Embeded Memory Module)

» Input/Output Data between Self Diagnostic Connector and TCU
- Various DTC codes and TCU information

Modification basis DSI 6 A/T

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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(2) CAN Input/Output

TCU receives and sends the data among the units through P-CAN communication.

Engine ECU T T ICM
TCCU ABS/ESP TCU
» CAN Input/Output Data between Engine ECU and TCU
Engine ECU TCU

Accelerator pedal position

Engine torque (including max/min)

Shift level request

Current gear position

Engine limp home mode

Target gear position

Accelerator pedal sensor error

Torque converter lock up

Cruise control ON

Gear shifting

Requested torque from ESP

Torque request in safety mode

Engine rpm

Engine torque control

Engine torque (including max/min)

Software calibration ID and gear select lever position

Vehicle speed

Failure and error

Stop lamp ON/OFF

Turbine speed of torque converter

Engine coolant temperature

Drive position

Intake air temperature

Driving mode program (Winter or Standatd)

Transmission oil temperature

DSI6 AT
ACTYON SPORTS 11 2012.01
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» CAN Input/Output Data between ABS/ESP and TCU

ABS/ESP

TCU

Wheel speed 9FL/FR/RL/RR)

Current gear position

ESP operation

Target gear position

Gear shifting

Gear select lever position

Manual mode: M

» CAN Input/Output Data between TCCU and TCU

TCCU

TCU

4L mode

Current gear position

Transfer case type

Gear select lever position

» CAN Input/Output Data between ICM and TCU

ICM

TCU

None

Drive position

Driving mode program (Winter or Standatd)

Modification basis

Application basis

Affected VIN
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3) Transmission Control Monitoring System

TCU monitors all input and output signals to identify possible failures. If a fault is detected, TCU
activates the safety mode to keep the driver’s safety and the life span of transmission.

» Monitoring the Supply Voltage
If the battery voltage is too high or too low, the TCU sets the DTC.

» Monitoring the Supply Voltage to Solenoid

TCU monitors the circuits for open or short to ground or supply. The monitoring function
evaluates the voltage characteristics while the switch is ON.

» Monitoring the Gear Ratio

TCU monitors the gear is engaged properly in the allowed time.

» Monitoring the Torque Converter

TCU checks if the torque converter can be locked up properly. If it is failed, TCU releases the
torque converter clutch to activate the fail-safe operation.

4) Shift Energy Management

This function involves reducing or increasing the engine output torque during shifting. This
reduces the energy which is dissipated in the friction elements of the transmission during up-
shift. This is done by reducing the engine torque during the gear ratio change without interrupting
the tractive drive.

This function is used for:

- Increasing the life span of transmission by shortening the slipping time
- Improving the shift comfort by reducing the step changes due to gearshift
- Transferring a higher engine power

Real-time control of engine torque is required to maintain the proper shift operations and the
durability of transmission. TCU controls the engine torque during the gearshift by synchronizing
the operation of transmission clutches.

DSI6 A/T Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Pressure Modulation

To provide a higher level of shift comfort and durability, the hydraulic pressure in the shift related
friction elements of the transmission must be matched accurately to the input torque to
transmission. This hydraulic pressure is composed of a hydraulically pre-set basic pressure and a
control pressure which is set by one of the variable bleed solenoids.

The transmission input torque can be directly calculated from the following operating parameters:

- engine torque signals
- engine speed or any signal transmitted from ECU through CAN lines
- converter slip

Separate pressure characteristics for each gear change make it possible to adapt precisely to the
particular shift operation.

5) Shift Mode Selection by TCU

The driver can select Standard (S) or Winter mode (W) with the mode switch. TCU automatically
changes the shift mode according to the transmission oil temperature, uphill or downhill gradient,
and altitude to keep the good driving conditions.

» Standard Mode (S)

Standard Mode is selected when setting the mode switch in Standard (S) position with the gear
select lever in “D” and the transmission oil temperature in normal operating range. Proper shift
timing provides the optimized fuel economy and good driving conditions.

» Uphii and Downhill Mode

In this mode, the operating points of torque converter lock-up clutch and the shifting points are
adjusted according to the vehicle weight.

» Altitude Mode

In this mode, the shifting points are automatically adjusted according to the altitude to compensate
the engine torque changes due to barometric pressure and temperature.

Modification basis DSI 6 A/T

Application basis ACTYON SPORTS 11 2012.01
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» Winter Mode (W)

When the Winter mode is selected, the second gear is engaged to start off the vehicle easily to
prevent wheel spin on slippery surfaces and WINTER mode indicator comes ON. The first gear is
not available in this mode.

» Low Range Driving Mode

When the vehicle is in 4L driving mode, the transmission uses a different shift mode to optimize
the low range driving. Similar to Winter mode, the first gear is not available.

» Warm Up Mode

This mode is normally used when the transmission oil temperature is below 20°C.
The torque converter cannot be locked—up below 20°C to provide the warming up process of
transmission.

» Hot Mode

If the transmission oil temperature is between 110°C and 145°C, the system provides the cooling
and reduces the load to the transmission. This is called Hot Mode.

- Above 110°C: PWM fan ON

- Above 130°C: the engine torque is reduced and WINTER indicator is blinking

- Above 145°C: the transmission is held in Neutral (N) gear until the oil temperature falls
below 120°C (Final protection)

In Hot Mode, any of shift mode is not available.

» Cruise Control

When the cruise control is activated, the engine ECU requests the downshift to increase the
engine brake effect.

DSI6 A/T Modification basis
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6. POWER FLOW ]
Power flows in gears: §
- Power flow - 1st gear (M) =
- Power flow - 1st gear (D)
- Power flow - 2nd gear (D) E
- Power flow - 2nd gear (D) ? lockup (D) )
- Power flow - 3rd gear (D)
- Power flow - 4th gear (D) - 4th gear (D) in Limp home mode &
- Power flow - 5th gear (D) §
- Power flow - 6th gear (D) @)
o
» Gear Selection and Engaged Element éﬁ
o
Gear ratio Engaged element (clutch & band)
Gear 0
C1 Cc2 C3 B1 B2 1-20WC
<
M1 3.53 ON ON
1st 3.53 ON ON o
|_
2nd 214 ON ON
[42)
3rd 1.48 ON ON
&9
4th 1.16 ON ON ?
5th 0.87 ON ON %E_J
n
6th 0.68 ON ON 7
Reverse -3.09 ON ON o
m
<
c ON/OFF solenoid valve Variable bleed solenoid valve - VBS
ear o
S1 S2 S3 S4 | S5(A) [ S6(A) | S7(A) | S8(A) | S9A) S10(A) o
M1 ON 1 0 1 =
—
2nd ON ON 1 0 1 0-1 2
—
3rd ON ON 1 0 1 0-1
|_
4th 0 0 0-1 =
5th ON 0 1 1 0-1
6th ON ON 0 1 1 0-1
Reverse ON ON | ON 1 1 1 0-1
Modification basis DSI6 AT
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» Hydraulic Circuit Diagram
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1) Power Flow - Manual (M Position)

» Power Flow Diagram

i

Ring gear|
Pinion
Sun gear
T
L1

Ring gear

Long Pinion

Reverse
Sun

Short

Pinion

Forward
Sun

ouT

» Functioning elements

- C2 applied, FSG (Forward Sun Gear)

driven

- B2 applied to hold Rear Planet Carrier
stationary

- Provides engine breake effect

» Control

» Connecting Components

A\ CAUTION

Manual 1st gear is not engaged even when
moving the manual valve to a certain position.
This gear state is obtained electronically by

solenoids S1 and S7.

S1 ON, C1 shift valve moved to the left end, C1 clutch not engaged
S1 ON, B2 shift valve moved to the left end, B2 band operated (S7 should be ON)
C2 shift valve open (S2 OFF), C2 clutch engaged by drive oil
Drive ail (for C2 clutch engagement) is regulated by VBS S6

Gear Engaged element
o " T c2 [ c3 B1 B2 OWC | Lock-up
A0 | Al R | a0 [ & clteh
353 ON ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
o "1 [ s2 [ s3 [ sa | s5) | s6a) | s7a) | ss@) | sem) | siom)
3.53 ON 1 0 1 0-1
Modification basis DSI6 AT

Application basis
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2) Power Flow - 1st Gear (D)

» Power Flow Diagram

el

Ring gear|
Pinion

B

Ring gear

Long Pinion

=i

Reverse || gport
Sun

Sun gear 1-2 Pinion
i owe Forward
N — | - Sun o
» Functioning elements
- C2 applied, FSG (Forward Sun Gear) driven
- 1-2 OWC (One-Way Clutch) operated to hold Rear Planet Carrier stationary
» Control
- S1 0N, S2 OFF
- S1 ON, C1 shift valve moved to the left end, C1 clutch not engaged
- C2 shift valve open (S2 OFF), C2 clutch engaged by drive oil
- Drive all (for C2 clutch engagement) is regulated by VBS S6
» Connecting Components
Gear Engaged element
e e 2 [ c3 B1 B2 OWC | Lock-up
A0 | A R | a0 | & cluteh
3.53 ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
falio g1 T s2 [ s3 | sa | s5) | se@) | s7a) | ss@) | saw) | sion)
3.53 ON 1 0 0-1
Modification basis DSI6 AT

Application basis
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3) Power Flow - 2nd Gear (D)

» Power Flow Diagram

|

&

Ring gear

Long

Pinion

e | el | |12 e
Sun gear 1-2 Pinion
IN 1] OﬂC» Forward ouT
— — | Sun —
» Functioning elements
- C2 applied, FSG (Forward Sun Gear) driven
- B1 applied to hold Rear Planet Carrier stationary
» Control
- S1 0N, S4 ON, S2 OFF
- S1 ON, C1 shift valve moved to the left end, C1 clutch not engaged
- C2 shift valve open (S2 OFF), C2 clutch engaged by drive oil
- Drive ail (for C2 clutch engagement) is regulated by VBS S6
- S4 ON, B1 shift valve moved to the left end, B1 band operated
- Drive ail (for B1 band engagement) is regulated by VBS S6
» Connecting Components
Gear Engaged element
e 1 [ c2 | c3 B1 B2 OWC | Lock-up
AO | Al R | A0 | Al clutch
2.14 ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
a0 751 [ s2 [ s3 | s4 | ss) | se@) | s7a) | ss@A) | sol) | sioA)
2.14 ON ON 1 0 1 0-1
Modification basis DSI6 AT
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» 2nd Gear (D) (2.14:1)
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4) Power Flow - 2nd Gear (D) Lock-Up

» Power Flow Diagram

—

&

[ B1 ||| B2

Ring gear

Long Pinion

et | [l | e
] Sun gear 1-2 Pinion
owc
IN — Foqward ouT
— — ] —
» Connecting Components
Gear Engaged element
o 1 [ c2 [ c3 B1 B2 OWC | Lock-up
AO | Al R | ao | a cluteh
2.14 ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
o s [ s2 [ s3 | s4 | s5a) | sea) | s7A) | ss@) | soa) | sioa)
2.14 ON ON ON 1 0 0 1 0-1 1
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» 2nd Gear (D) Lock-Up
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5) Power Flow - 3rd Gear (D)

» Power Flow Diagram

B1 B2
—~—
| | ﬁCi% M ; Ring gear
Long Pinion
[ ]
Ring gear|
é} Pinion @‘ ‘ ‘ |Resvsr:se | Short
T Sun gear 1-2 Pinion
OWC Forward
_'N> — -_ Sun ouT
——
» Functioning elements
- C2 applied, FSG (Forward Sun Gear) A CAUTION

driven

- C3 applied, Rear Planet Carrier driven

- Rear Planet Gear Set is locked and its
output has the same gear ratio with
Front Gear Set.

» Control

C3 clutch cannot be engaged if S7 is OFF
and the oil pressure is not supplied to C3
regulator valve.

- S1 ON, C1 shift valve moved to the left end, C1 clutch not engaged
- C2 shift valve open (S2 OFF), C2 clutch engaged by drive oil
- S3and S7 ON, C3 shift valve moved to the left end, C3 clutch engaged

» Connecting Components

Gear Engaged element
o e T2 [ ca B1 B2 OWC | Lock-up
AO | Al R | ao | a cluteh
1.48 ON |[ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
falio g1 T s2 [ s3 | sa | s5) | se@) | s7a) | ss@) | sow) | siop)
1.48 ON ON 1 0 1 0-1
Modification basis DSI6 AT

Application basis
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6) Power Flow - 4th Gear (D) & 4th Gear (D) in Limp Home Mode

» Power Flow Diagram

B1 B2
——
rgﬁ i} Ring gear
Long Pinion
[ ]
Ring gearl
Q Pinion | %JEH | ‘ R(-)S\/L?r:se Short
Sun gear| 1-2 Pinion
— ‘ owc Forward
—IN> — | ] — Sun OUT_»
— —
» Functioning elements
- C2 applied, FSG (Forward Sun Gear) A CAUTION

driven
- C1 applied, Rear Planet Carrier driven

4th gear is used as Limp Home Mode.

» Control

Sl and S2 ON

C1 shift valve open (S1 OFF), C1 clutch engaged by drive oil

C2 shift valve open (S2 OFF), C2 clutch engaged by drive oil

Drive ail (for C1 and C2 engagement) is regulated by VBS S6 and S6

» Connecting Components

WHEEL §STEERINg ESP ABS BRAKE ESUSPENSE T/C AXLE QJPROPELL§CLUTCHE 5 M/T Gl DS| 6 A/T
TIRE € SYSTEM ION ER

Gear Engaged element
o e 2 [ cs3 B1 B2 OWC | Lock-up
AO | Al R | ao | a cluteh
1.16 ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
falio g1 [ s2 [ s3 | sa | s5a) | se@) | s7a) | ss@) | soaw) | siom)
1.16 0 0 0-1
Modification basis DSI6 AT

Application basis ACTYON SPORTS 11 2012.01
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» 4th gear (D) & 4th gear (D) in Limp home mode (1.16:1)
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7) Power Flow - 5th Gear (D)

» Power Flow Diagram

B1 B2
e —
menmilc
‘ ‘ @ Ring gear
1 Long Pinion
—— ]
LS =
Sun gear 1-2 Pinion
AN OwWC Forward f
_IN» — Sun OUL
——— ——
» Functioning elements
- C1 applied, Rear Planet Carrier driven
- C3 applied, RSG (Rear Sun Gera) driven
» Control
- S1 OFF, S2 and S3 ON
- S2 ON, C2 shift valve moved to the left end, C2 clutch not engaged
- C1 shift valve open (S1 OFF), C1 clutch engaged by drive oil
- S3and S7 ON, C3 shift valve moved to the left end, C3 clutch engaged
» Connecting Components
Gear Engaged element
@ I [ 2 [ c3 B1 B2 OWC | Lock-up
AO | Al R | A0 | Al clutch
0.87 ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
a0 s [ s2 [ s3 | sa | ssA) | sed) | s7A) | ss@) | sol) | sioa)
0.87 ON | ON 0 1 1 0-1
Modification basis DSI6 AT
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» 5th gear (D) (0.87:1)
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8) Power flow - 6th gear (D)

» Power Flow Diagram

[ B1 ||| B2
——
‘ ‘@ ’ §? Ring gear
‘ Long Pinion
— [ ]
o] | 1L64] [
‘ Sun gear 1-2 Pinion
] OWC Forward f
N [I— Sun our
—— e
» Functioning elements
- C1 applied, Rear Planet Carrier driven
- B1 applied, RSG (Rear Sun Gera) locked
» Control
- S1 OFF, S2 and S4 ON
- S3 ON, C2 shift valve moved to the left end, C2 clutch not engaged
- C1 shift valve open (S1 OFF), C1 clutch engaged by drive oil
- S4 ON, B1 shift valve moved to the left end, B1 Band engaged
» Connecting Components
Gear Engaged element
o ™1 [ c2 [ c3 B1 B2 OWC | Lock-up
AO | Al R | A0 | Al cluteh
0.68 ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
o "5 [ s2 [ s3 [ s4 | ssa) | sea) | s7a) | ss@) | soa) | sioa)
0.68 ON ON 0 1 1 0-1
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» 6th gear (D) (0.68:1)
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9) Power flow - Reverse (R)

» Power Flow Diagram

#

Ring gear

Long Pinion

Ring gear| T 1 vor
Pinion é’jﬂ ‘ |Ressnse| Short
‘ Sun gear 1-2 Pinion
AN OWC Forward
_'N> — - Sun our
——

» Functioning elements

- C3 applied, RSG (Rear Sun Gera) locked

- B2 applied, Rear Planet Carrier locked
» Control

- S1, S2 and S3ON

- Line pressure applied to B2 Band directly through manual valve

- S3 ON, Pressure to C3 increased or regulated

- Sland S2 ON, C1 not engaged in any case
» Connecting Components
Gear Engaged element
o o1 [ c2 [ c3 B1 B2 OWC | Lock-up

AO | Al R | A0 | Al cluteh
3.09 ON ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
o "5 [ s2 [ s3 [ s4 | ss5) | sea) | s7a) | ss@A) | soa) | sioa)
3.09 ON | ON | ON 1 1 1 0-1
Modification basis DSI6 AT

Application basis

Affected VIN
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10) Power Flow - Reverse (R) Limp Home Mode

» Power Flow Diagram

—

B1 ||| B2 |

e

——

Ring gear

Long Pinion

‘ | ]

R:::]iiiar é&%‘ ‘ [T 1] |R2/§;se | Short
‘ Sun gear 1-2 Pinion
1 owC Forward
o — = — I
——
» Connecting Components
Gear Engaged element
o 1 [ c2 [ c3 B1 B2 OWC | Lock-up
AO | Al R | A0 | Al cluteh
3.09 ON ON ON
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
a0 s [ s2 [ s3 | sa | s5a) | sea) | s7A) | ss@) | sod) | sioa)
3.09 0 0 0 0 0 0
Modification basis DSI 6 A/T

Application basis

Affected VIN
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11) Power flow - Park (P)

» Power Flow Diagram

B1 B1
e
minnmAl
‘ ‘ ‘ Ring gear
f ‘ Long Pinion
— ; [ ]
Ring gear T 1] —
Pinion |||| | |Resfnse| Short
; e Sun gear 1-2 Pinion f
owc
_IN» ‘ p—r— Fosrvlsjlsrd OLL
—— ——
» Connecting Components
Gear Engaged element
ratio o1 [ c2 [ c3 B1 B2 OWC | Lock-up
AO | Al R | A0 | Al cluteh
N/A
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
o s [ s2 [ s3 | s4 | ssa) | sea) | s7a) | ss@) | soa) | sioa)
N/A ON | ON | ON
Modification basis DSI6 AT

Application basis

Affected VIN
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12) Neutral (N)

» Power Flow Diagram

e

Ring gear

Pinion

Ring gear

Long Pinion

Reverse || gport
Sun

Sun gear Pinion
IN 0 Forward ouT
—_— e e N Sun —_—
——
» Connecting Components
Gear Engaged element
o e 2 [ cs B1 B2 OWC | Lock-up
AO | Al R | ao | a cluteh
N/A
Gear ON / OFF solenoids Variable pressure sol. valve-VBS
falio g1 [ s2 [ s3 | sa | s5a) | se@) | s7a) | ss@) | soaw) | siom)
N/A ON ON ON 0-1
Modification basis DSI6 AT

Application basis

Affected VIN

ACTYON SPORTS 11 2012.01

WHEEL QSTEERINg ESP ABS BRAKE ESUSPENSE T/C AXLE QPROPELL§CLUTCHR 5 M/T M DS| 6 AT
TIRE (€] SYSTEM ION ER



ACTYVON

STPOITS

» Neutral

0128

YSISSSANS SAN 1SAORIN
IATYAITIPINGH
ng anjeA Alddng plousjos J19A0Q dwing
wayshsqns g
T
wieysAsqns €0 % zg| Fray wayshsans 6s
w051 o AW T
vam Yo
” & & /ﬁ T :
t1eg Aiddng \3 % o i sun @
2] — 69|
onlen 1 €s 7 SEAHN6S _
EA YIS 18 o E] ] wasASqNS ASO B 01S sanleA Jano) dwng
s | W
A
xa JoLaAU0D AN
" ! 53 01S L V] ]
ong)
onen sremoadae q. @9 | ¢ @ f—
g @ 9 Joreinbey Jouen0d
g wr
_
wajsAsqng LD
I
onen as | Louenioy
oo 013
s BABA YIUS €D
m%
onleA WH leg fiddng zg 5589|9Y JBUBAUOD
asianay T R S
Jordnay
eanei000
—
anep oseoy. Kddy mwaniod
IO L8 '
S10 «
» ssedg 8000 mmwuwm
191000
s n
one JoreIBaY 10 o 19000
10 V
L1 LT ,.D 4_ ;
H
I © @
=} Inssaig 181000
I

ainssald aininy
aunssaid
|ddng piousjog =

ainssald
g /aur

Modification basis

Application basis
Affected VIN

ACTYON SPORTS 11 2012.01

DSI 6 A/IT




ACTYYON

STPOITS

02-3

M/T

GENERAL INFORMATION

1. SPECIFICATION

Description Specification
Gear ratio 1st 4489:1
2nd 2337:1
3rd 1350:1
4th 1.000 :1
5th 0.784:1
6th 0.679 :1
Reverse 4253:1
Synchronizer 1st T: Triple-cone
fing type 2nd T: Triple-cone
3rd T: Triple-cone
4th S: Single-cone
5th D: Double-cone
6th S: Single-cone
Reverse T: Triple-cone
Shifting Type Floor change type
Gear selector i Reversing:
lever position High-force type
Transmission Type HD MTF 75W/85 (SHELL) or HK MTF 75W/85(SK)
fluid Capacity
Sercive interval Inspect and replenish every 60000 km or 3 years (under
severe driving conditions, change every 120,000 km)

Modification basis

Application basis

Affected VIN

6 M/T
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2. SPECIAL SERVICE TOOLS

Part No. & Name

Appearance

Description

Part No.: SSM00203-
005

Name:
Main shaft 1st sleeve
installer

- Install the main shaft 1st gear sleeve

- Install the drive pinion assembly front ball
bearing

- Install the main shaft double angular ball
bearing

Part No.: SSM00203-
006

Name:
Main shaft reverse
sleeve installer

- Install the main shaft reverse sleeve and
bearing

- Install the main drive pinion assembly front
ball bearing

- Install the main shaft double angular ball
bearing

- Install the 3rd & 4th synchronizer hub

- Install the main shaft 5th gear

- Install the main shaft 6th gear

Part No.: SSM00203-
002

Name:
Main shaft 5th sleeve
installer

- Install the main shaft 5th gear sleeve

- Install the counter shaft 6th gear sleeve
- Install the counter shaft reverse gear

- Install the main shaft ball bearing

Part No.: SSM00203-
003

Name:
Oil seal installer

Install the extension housing oil seal

Part No.: SSM00203-
004

Name:
Oil seal installer

Install the control shatft oil seal

6 M/T
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
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D
o
Part No. & Name Appearance Description §
Part No.: SSM00203- Install the counter shaft front roller bearing ©
001
=
=
Name:
Counter shaft bearing —
installer ‘
|_
)
0 |
4 ®
-
Part No.: Support the counter shaft when removing the '%Jg
T88310011A-9 roller bearing with a puller @
Name: &
Bearing support 2
-
|_
[42)
fiz
-}
)
4
55
aa]
<
(2]
L
=z
Wo
|_
)
-
LLILL
iF
Modification basis 6 M/T

Application basis ACTYON SPORTS 11 2012.01
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3. TIGHTENING TORQUE

Tightening torque

Part name (Nm) Numbers Adhesive

1. Seal bolt (rolling plunger and guide spring) 53.9~67.6 1EA Loctite
2. Guide bolt 14.7~21.5 1EA Loctite
3. Pocket ball bearing bolt 29.4~41.1 1EA Loctite
4. Reverse shift fork retainer bolt 53.9~67.6 2EA Loctite
5. Backup lamp switch 29.4~34.3 1EA Loctite
6. Qil drain plug 58.8~78.4 1EA Loctite
7. Interlock bolt 14.7-21.5 1EA -

8. Neutral switch 29.4~34.3 1EA Loctite
9. Qil filler plug 58.8~78.4 1EA Loctite
10. Extension housing bolt 42.1~53.9 12EA -

11. Concentric slave cylinder bolt 9.8~15.6 3EA -

12. Front bearing retainer bolt 19.6~24.5 8EA Loctite

6 M/T
ACTYON SPORTS 11 2012.01
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» 3163161-00 Housing

. Case - Transmission

. Retainer - Bearing

. Bolt - Seal (19.6 ~ 24.5 Nm)
. Seal - Oll

. Bushing

. Spacer

. Gasket

9. Plug (58.8 ~ 78.4 Nm)
10.Gasket

11.Plug

0O NO O WN

12.Breather - Air

13.Pulg - Seal (53.9 ~ 67.6 Nm)
14.Cylinder assembly - Concentric slave
15.Plunger - Rolling

16.Boot

17.Guide - Oil

18.Spring - Guide

19.Bolt - Flange (42.1 ~ 53.9 Nm)

Modification basis

Application basis

Affected VIN

6 M/T
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» 3162-00 Main shaft

2WD ONLY

6 M/T
ACTYON SPORTS 11 2012.01
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1. Ring - Shap 20.Ring assembly - Triple cone
2. Ring - Snap 21.Gear assembly - 1st speed
3. Bearing - Ball 22.Sleeve - 1st gear
4. Pinion assembly - Main drive 23.Bearing - Double angular ball
5. Bearing - Needle roller 24.Ring - Snap
6. Ring - Synchronizer 25.Gear - Main shaft 5th
7. Ring - Snap 26.Spacer
8. Sleeeve - Synchronizer 27.Gear - Main shaft 6th

0.

Key assembly - Synchronizer

10.Hub - Synchronizer

11.Ring assembly - Triple cone
12.Gear assembly - 3rd speed
13.Bearing - Needle roller
14.Shaft - Main

15.Gear assembly - 2nd speed
16.Bearing - Needle roller
17.Ring assembly - Triple cone
18.Hub - Synchronizer
19.Sleeeve - Synchronizer

28.Sleeve - Reverse gear

29.Bearing - Needle roller

30.Gear assembly - Reverse speed

31.Ring assembly - Triple cone

32.Hub - Synchronizer

33.Sleeeve - Synchronizer

34.Stopper - Synchronizer key

35.Bearing - Ball

36.Flange assembly - Companion

37.0-ring

38.Nut - Locking (4WD: 245.1 ~ 264.7 Nm,
2WD: 117.6 ~ 137.2 Nm)

Modification basis

Application basis

Affected VIN

6 M/T
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» 33163-00 Counter shaft

0O ~NO O WDN P

. Ring - Snap

. Bearing - Roller

. Gear - Counter shaft

. Gear - Counter shaft cluster
. Bearing - Roller

. Sleeve ?- Speed gear

. Bearing - Needle roller

. Gear assembly - 5th speed
9.
10.Ring assembly - Triple cone

Key assembly - Synchronizer

11.Hub - Synchronizer

12.Sleeeve - Synchronizer

13.Ring - Synchronizer

14.Sleeve - Speed gear

15.Bearing - Needle roller

16.Gear assembly - 6th speed
17.Gear - Counter shaft

18.Nut - Locking (156.9 ~ 186.3 Nm)
19.Bearing - Needle roller

6 M/T

ACTYON SPORTS 11 2012.01
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Affected VIN
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1. Plate - Intermediate 7. Bolt - Seal (19.6 ~ 26.4 Nm)
2. Guide - QOil 8. Shaft - Reverse idler gear
3. Bolt (7.8 ~9.8 Nm) 9. Bearing - Needle roller
4. Pin - Dowel 10.Gear - Reverse idler
5. Retainer - Bearing 11.Spacer - Reverse
6. Magnet
Modification basis 6 M/T

Application basis ACTYON SPORTS 11 2012.01
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» 3165-00 Rail and shift fork

1. Shaft assembly - Control 9. Lug _ Reverse shaft

2. Ring - Retainer 10.Fork - Reverse shait

3. Bearing - Retainer ball 11.Rail - Shaft 5th & 6th

4. Pin - Spring 12.Fork - Shaft 5th & 6th

5. Rail sub assembly - Shaft 1st & 2nd 13.Pin - Spring

6. Bushing 14.Lever assembly - Shaft 5th & 6th
7. Rail sub assembly - Shaft 3rd & 4th 15.Bolt - Flange (14.7 ~ 21.5 Nm)
8. Lug - Shaft 5th & 6th

6 M/T Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» 3166-00 Extension housing

. Lever assembly - Semi remote
. Lever - Shift

. Boot - Rubber

. Ring - Retainer

. O-ring

. Bearing

. Shim

9. Arm - Control

10.Damper assembly

13.Rod assembly

14.Bushing assembly - TGS mounting
15.Pin - TGS mounting

16.Pin - Spring

17.Pin - Spring

20.Adapter - Case

0N O~ W

w
e -
(D

o

5

D

21.Bolt - Flange (42.1 ~ 53.9 Nm)
22.Seal - Ol
23.Seal - Ol
24.Pin - Dowel
25.Switch - Neutral (29.4 ~ 34.3 Nm)
26.Gasket
27.Bolt - Interlock (14.7 ~ 21.5 Nm)
28.Pin - Detent
29.Switch - Backup lamp (29.4 ~ 34.3
30.Nm)
31.Bolt - Fork hinge (53.9 ~ 67.6 Nm)
32.Bearing - Poppet ball (29.4 ~41.1
33.Nm)
34.Bolt - Guide (14.7 ~ 21.5 Nm)

Bolt (2.9 ~ 4.9 Nm)

Bracket - Wiring

Modification basis

Application basis

Affected VIN

6 M/T
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

6-speed M/T

Front view Sectional view

1) Characteristics of Transmission

- Forward and Reverse gears are helical gear.

- The clutch is operated by concentric slave cylinder (CSC).

- To prevent the improper gear shift, semi-remote control system has been introduced.

- To prevent the gears from engaging improperly, the synchronizer mechanisms and
independent interlock systems are installed on 1/2 gears, 3/4 gears, 5/6 gears and reverse
gear.

- The High-Force system for reverse gear shift has been introduced.

- The synchronizer has three types: Triple (1, 2, 3, R), Double (5), Single (4, 6)

6 M/T Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2) Sectional Diagram

r Transmission housing

Intermediate plate Extension housing

WHEEL QSTEERINg ESP ABS BRAKE ESUSPENSE T/C AXLE QPROPELL§CLUTCHR 5 M/T 6 M/T BSIGAL
TIRE (€] SYSTEM ION ER

— Main drive gear Counter shaft Main shaft
3) Gear Ratio
Teeth : i
Gear Final gear ratio
Input Output
1st 13 38 4.489
2nd 23 35 2.337
3rd 33 29 1.350
4th 28 43 1.000
5th 47 24 0.784
6th 52 23 0.679
13 36 4.253
R
Idle: 25
Modification basis 6 M/T

Application basis ACTYON SPORTS 11 2012.01
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2. POWER FLOW

1st speed

6 M/T Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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3rd speed

N

4th speed

WHEEL QSTEERINg ESP ABS BRAKE ESUSPENSE T/C AXLE QPROPELL§CLUTCHR 5 M/T 6 M/T BSIGAL
TIRE (€] SYSTEM ION ER

Modification basis 6 M/T

Application basis ACTYON SPORTS 11 2012.01
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5th speed

6th speed

6 M/T Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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Modification basis 6 M/T
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3. SHIFTING MECHANISM

Select

Move

o memm— L — OO

v b

High-Force mechanism for
reverse gear shift

Control shaft

Neutral switch

Backup lamp switch

Control finger

Lug arrangement

6 M/T
ACTYON SPORTS 11 2012.01
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MANUAL TRANSMISSION
GENERAL

1. OVERVIEW AND CHARACTERISTICS OF MANUAL
TRANSMISSION
1) System Components

Inside

(1) Features

1. All gears use the helical type and high strength materials.

A\ cauTiON
- The helical type gear prevents the axial gear missing and provides less noise.

2. The semi-remote control type gear shift mechanism is used to prevent incorrect shifting.
3. To improve the shifting performance, 3-piece double cone is used for 1/2 shift.

A\ cauTiON
- TSM54/52 transmission uses the inertia lock type key to make smooth gear engagement and
to provide silent gear engagement.

4. The synchronizing devices are installed in 1/2, 3/4, 5/R gears. To prevent the double
engagement, the independent interlock devices are installed.

5. The clutch release system is available to use CSC (Concentric Slave Cylinder) or Fork type
according to the vehicle model.

Modification basis 5MIT

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2. SPECIFICATIONS AND TIGHTENING TORQUE OF

MANUAL TRANSMISSION

1) Specifications

Description Specifications (D20DT)

Length (mm) 628.3 mm
Distance between shafts (mm) 81 mm
Input torque (kg-m) 34.7 kg-m (340 Nm)
Transmission control type Semi-remote
Weight (kg) - not including transmission fluid 44 kgm
Gear ratio/Gear teeth 1st gear 4.315
(input gear: main gear) 2nd gear 2475

3rd gear 1.536

4th gear 1.000

5th gear 0.807

Reverse gear 3.919
Transmission fluid Specification ATF DEXRON I

Capacity ()

3.6 /3.4 ((4WD / 2WD)

Change interval

Inspect at every 15,000 km, replace at every 60,000 km
(add or replace if necessary)

5 M/T
ACTYON SPORTS 11 2012.01
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Application basis
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2) Tightening Torque

Descriptio n Tightening Torque
1. Oil drain plug & filler plug 40 ~ 50 Nm
2. Backup lamp switch (24 mm) 30 ~ 40 Nm
3. Extension housing bolt (14 mm) 42 ~ 57 Nm
4. Extension housing spring plug (27 mm) 70 ~ 100 Nm
5. Neutral switch 30 ~40 Nm
6. Shift top cover bolt (12 mm) 17 ~ 26 Nm
7. Concentric slave cylinder adapter bolt 10 ~ 16 Nm

Modification basis

Application basis

Affected VIN
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STPOITS

OVERVIEW AND OPERATION PROCESS

1. MANUAL TRANSMISSION SYSTEM

1) Neutral Switch

N (Neutral) Switch

Outside N Switch

Inside N Switch

5 M/T
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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2) Function of N Switch

(1) Aidsa smooth start of the vehicle by raisingthe RPM duringthe gear

shifting when the engine is cold.

When the vehicle is trying to start from the stopped state (vehicle speed below 3 km/h), the N
switch determines the shifting timing by using the clutch switch and the N switch. It raises the
engine RPM (100 ~ 200 rpm). Operation conditions are as follows.

The vehicle speed is at the stopped state (Vehicle speed below 3km/h detection).
While depressing the clutch (Clutch switch detection).

The gear lever is at a position other than neutral (N switch detection).

Start the vehicle while depressing the clutch pedal (Clutch switch detection).

The RPM increases in accordance with the temperature of the engine coolant
(Engine coolant temperature sensor detection).

- appx. 100 rpm increase
- appx. 100 ~ 170 rpm increase
- appx. 80°C (normal temperature of the engine coolant): around 200 rpom

When the gear has been smoothly shifted and the vehicle speed exceeds 3km/h, it returns to
the previous operation interval of the engine RPM.

In case of Actyon, the N switch signal is transmitted to the instrument panel, and then the
instrument panel transmits it to the engine ECU through the CAN communication.

Vehicle Made After 04.09.15 Actyon
E - E
12 Instru
C ment (e = C
Panel| CAN
U commu- U
— nication
Terminal
Return spring
Spring
Body
Ball
Modification basis 5MIT

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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(2) Detects the position of the shifting lever for the HDC operation
among ABS functions.

The HDC function operates only if the M/T shift lever is in forward or reverse position. Please refer
to the ABS section for the specific information related to the HDC.

» Variant Coding Related to N Switch

The N switch transmits information to the ECU through the CAN communication while New Rexton
is connected to the ECU through wires. Thus, if you set the variant coding in the engine ECU, you
must do it differently, and you must set the variant coding differently according to the vehicle
category and specification as below.

Variant Coding Options

Neutral Signal Input None/ Wire/ CAN

L5 Actyon & Kyron models with
manual transmission

New Rexton model with manual
transmission Manufactured
after 04.09.15

BODY IN: after 154600

v

v

Automatic transmission & Rodius
model with automatic
transmission before 2006

5M/T Modification basis
ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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CLUTCH

3010-00

GENERAL INFORMATION

1. SPECIFICATION

Description Specification
Operating type Hydraulic type
Clutch pedal Type Suspended type
Max. operating travel 145 mm
Pedal free play (Longitudinal) 159 £ 5 mm
Pedal free play (Transverse) 5~15mm
Clutch disc Type Dry type single diaphragm
Diameter of facing Outer: @250 mm
Inner: @160 mm
Numbers of disc 2
Thickness of disc Free: 8.7 £ 0.3 mm

When loaded: 8.0 £ 0.2 mm

Setting load of clutch cover assembly Atleast 7,800 N
Clutch master Operating travel 27mm
cylinder Inner diameter @17.46 mm
Concentric slave Maximum operating travel Max. 20 mm
cylinder Operating pressure Max. 2,200 N
Clutch fluid Type DOT 3 0r DOT 4
Capacity As required

Modification basis

Application basis

Affected VIN

CLUTCH
ACTYON SPORTS 11 2012.01
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The hydraulic clutch transmits the force required to operate the clutch pedal to the concentric
slave cylinder fitted to the clutch housing as a hydraulic pressure.

(The hydraulic pressure is transmitted in the following order: Clutch pedal - Clutch master
cylinder - Clutch pipe - Clutch damper - Clutch pipe and hose - Concentric slave cylinder -
Pressure plate - Flywheel.)

If a driver depress the clutch pedal, the hydraulic pressure is generated in the master cylinder. It
is transmitted to the concentric slave cylinder through the pipe, resulting in the cylinder being
forced out. At this time, the clutch disc is forced against the cylinder by pushing the cover. This,
in turn, remove the flywheel from the pressure plate. As a consequence, the power from the
engine will be cut off and the gear change can be carried out.

Clutch fluid supply hose

Clutch master cylinder

Brake(Clutch) fluid reservoir

Clutch pressure plate assembly

ANNNNY

~—w!
:
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57
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CLUTCH Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2. SATIC (SELF ADJUSTING TECHNOLOGY WITH
INTEGRATED CASSETTE)

1) System Description

» Function

On the conventional clutch, the pedal force
tends to increase in proportion to the degree
of disc run-out. However, the SATIC clutch
has the adjusting function which activates the
cassette system inserted to the clutch cover
to maintain a constant pedal force and
clearance when the disc runs out. (Unlike SAT
type, SATIC type does not need SST for
clutch cover removal.)

Diaphragm spring rotates the adjusting
equipment as clutch disc is wearing and so,
pressure plate is pushed to clutch disc side at
the amount of wear.

Disc wear (Free play) — Diaphragm spring (1)
— Adjusting equipment (2, 3) — Pressure
plate (4)

Modification basis CLUTCH

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2) Overview

» Driving elements

The driving elements consist of two flat surfaces machined to a smooth finish.
One of these is the rear face of the engine flywheel and the other is the clutch pressure plate. The
clutch pressure plate is fitted into a clutch steel cover, which is bolted to the flywheel.

» Driven elements

The driven element is the clutch disc with a splined hub which is free to slide lengthwise along the
splines of the input shaft.

The driving and driven elements are held in contact by spring pressure. This pressure is exerted by
a diaphragm spring in the clutch cover pressure plate assembly.

» Operating Elements

The clutch "release” system consists of the clutch pedal and clutch release cylinder.

This system directly releases the clutch by using hydraulic pressure while the conventional clutch
system releases the clutch by using release lever and release fork. This system provides higher
efficiency than conventional clutch system, and its durability is superior.

- Clutch master cylinder (mounted on clutch pedal)
- Concentric slave cylinder pipe (mounted inside of transmission)

CLUTCH Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3) Layout

Clutch disc Clutch cover assembly

Centering pin

——

Dual mass flywheel (DMF) Concentric slave cylinder

WHEEL §STEERINg ESP ABS BRAKE ESUSPENSE T/C AXEESNPROPELEN CLUTCH EESSIVIAR 6 M/T [ DSI6AT
TIRE € SYSTEM ION ER

Modification basis CLUTCH

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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3. DUAL MASS FLYWHEEL (DMF)

The dual mass flywheel (DMF) is of having a mass divided into two halves.

While one mass is connected to the engine crankshatft, which is affected by the mass moment of
inertia of the engine, the other mass is affected by one of the transmission.

The divided dual masses are connected to the coil spring and damping system internally.

» The DMF has the following benefits:

- Reducing fuel consumption by lowering engine speed

Reducing rattling noise and vehicle vibration in all driving ranges

Reducing synchronization wear

Facilitating gear change

Protecting power train parts by preventing excessive load from being delivered

1. Primary flywheel

2. Secondary flywheel
3. Arc damper spring
4. Torque limiter

5. Ring gear
CLUTCH Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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PROPELLER SHAFT

GENERAL INFORMATION

1. SPECIFICATION

|3310-00

Description Specification
Structure Universal joint with yoke arm and
spider
Number of spiders Front Part time T/C Two
Rear Three
Runout Max. 0.3mm
Unbalance Max. 18 g.cm/ 4,500 rpm
Dimension of front AT 552.3*x®63.5 (Compressed)
propeller shaft (Length x
Dia.) (mm) M/T 603.8*®63.5 (Compressed)
Dimension of front 2WD Front 1136.0x®63.5
ller shaft (Length
grigge(rﬁ:ns) aft (Length x Rear 743.063.5(Compressed)
AWD(MIT) Front 785.1*®63.5
Rear 743.063.5(Compressed)
4AWD(AIT) Front 836.8*D63.5
Rear 743.063.5(Compressed)

2. TIGHTENING TORQUE

Fastener Tightening torque
Mounting bolts for front/rear axle 66.7 ~ 73.5Nm
Mounting bolts for T/M and T/C 79.4 ~87.2Nm
Mounting bolts for center bearing 78.4 ~93.1Nm
Modification basis PROPELLER SHAFT

Application basis

Affected VIN

ACTYON SPORTS 11 2012.01
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The propeller shaft transfers the power through the transmission and transfer case to the front/rear
axle differential carrier (final reduction gear).
It is manufactured by a thin rounded steel pipe to have the strong resisting force against the torsion

and bending.

Both ends of propeller shaft are connected to the spider and the center of propeller shaft is

connected to the spline to accommodate the changes of the height and length.

The rubber bushing that covers the intermediate bearing keeps the balance of rear propeller shaft

and absorbs its vibration.

Front propeller shaft

Rear propeller shaft

» Function of propeller

shaft

- Transmits driving torque.

- Compensates the angle change (universal joint/ CV joint).
- Compensates the axial length change (splines for the slip joint).

PROPELLER SHAFT
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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AKLE

GENERAL INFORMATION

1. SPECIFICATIONS

| 4120-01

Location Front Axle Rear Axle
Type Manual Auto Manual Auto
transmission transmission transmission transmission
Torque - - - -
Gear ratio 455R 3.91R 4 55R 3.91R
Type Hypoid — — —
Gear Size ?182.8 mm — ?228.6 mm —
Offset 28.58 mm — 30 mm -
(DYMOS)
35 mm (Tongil)
Housing Steel — Steel casting —
Type SAE 80W/90 - GL5 - SAE 80W/90 - GL5 -
Qil
Capacity 14L 14L GSL=19L, -
DSL=20L
Length 448.0 mm — 469.0 mm —
Witdh 681.9 mm — 1,717.7 mm «—
Weight 45 kg — 90 kg —
AXLE

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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TRANSFER CASE

GENERAL INFORMATION

1. SPECIFICATIO

NS

EZI

Description Specifications

Type Part-time transfer case
Total length 343 mm
Mating surface of front flange 40 mm
Weight 32.4 kg (including oil)
Oil capacity 14L
Oil type ATF DEXRON Il
Location Transfer case
Major element Housing Part-time & TOD

Bolt 11ea, M8 x 1.25

Input shaft AT: outer spline

M/T: inner spline

Modification basis

Application basis
Affected VIN

T/IC
ACTYON SPORTS 11 2012.01
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

By using the planetary gear sets, two-gears shift type part time transfer case achieves direct
connection when selecting 4WD "HIGH" and 2.48 of reduction gear ratio when selecting 4WD
"LOW". The silent chain in transfer case transfers the output power to front wheels.

The simple operation of switches on instrument panel allows to shift between "2H" and "4H" easily
while driving (for 4L: stop vehicle first). The warning lamp warns the driver when the system is

defective.

Side View Rear View

T/C Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN




» Operation
Description Mode Conditions
2H 2 Wheel drive Rear-wheel drive mode. This is used under
(rear wheel) normal or high-speed driving conditions on
public roads or highways.
4H 4 Wheel drive This is used under sandy, muddy or snow-
Driving (high speed) covered road conditions
mode 4L 4 Wheel drive This is used for maximum traction.

(low speed) When cornering with low speed in 4WD
condition, there could be tire dragging, some
mechanical shocks and resistances in
vehicle’s drive train. These are normal
conditions due to internal resistance in the
drive train when the 4WD system is properly
working

2H<—4H |2 Wheel drive Shifting is possible while driving at the speed
<4 Wheel drive of 70 km/h or less

2H, 2 Wheel drive, For Automatic Transmission:

4H<4L | 4 Wheel drive (high - Stop the vehicle on level ground and
speed) . move the gear selector lever into the
<4 Wheel drive “N” ton. Turn th iteh 1o th

(low speed) ‘ POSiI |o!'1.. urn the switch to the

Mode change desired position.

For Manual Transmission:

- Stop the vehicle on level ground and
move the gear selector lever into the
“N” position. Then turn the switch to
the desired position while depressing
the clutch pedal.

g

Modification basis

Application basis

Affected VIN

T/IC
ACTYON SPORTS 11 2012.01
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2. LAYOUT

Front axle

Front locking hub system (IWE)

Front propeller shaft

DSI 6-speed automatic
transmission

Part-time transfer case

Rear propeller shaft

Rear axle
T/IC Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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1) Components Location

Qil draln plug
(Tightening torque: 19 ~ 30 Nm)

o
Front propeller shaft

o
s

Rear propeller shaft

Oilfiller plug
(Tightening torque: 19 ~ 30 Nm)

WHEEL ESTEERINg ESP ABS BRAKE ESUSPENSHE T/C AXLE QPROPELL§CLUTCHR 5 M/T 6 M/T g DSI6AT
TIRE (€] SYSTEM ION ER

Modification basis

Application basis

Affected VIN

T/IC
ACTYON SPORTS 11 2012.01
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3. SYSTEM LAYOUT

» 4WD mode switch » Indicators

4H: 4WD HIGH indicator ON
4L: 4WD LOW indicator ON
2H: Indicator OFF

4H: 4 Wheel drive, high speed System failure: 4WD CHECK
4L: 4 Wheel drive, low speed warning lamp ON

2H: 2 Wheel drive

T/C
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN




ACTYYON

(AcCTYON)
STPOITS

075

4. IWE LOCKING HUB SYSTEM

1) Overview

The vacuum locking hub uses the IWE (Integrated Wheel End) system, and in this system, the

vacuum is generated only within the hub actuator.

It is structured to transmit power to the front section after the actuator hub is engaged following
the release of vacuum from the drive shaft end gear and the hub end gear

Vacuum generation process in front hub actuator

Vacuum pump

Vacuum solenoid valve

4\WD mode
switch

T

________________ TCCU

WHEEL ESTEERINg ESP ABS BRAKE ESUSPENSHE T/C AXLE QPROPELL§CLUTCHR 5 M/T 6 M/T g DSI6AT
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.

Hub actuator (FR)

v

to atmosphere

:

Hub actuator (FL)
v

to atmosphere

Modification basis

Application basis

Affected VIN

TIC
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2) Vacuum System Related to 4WD

During 2WD mode, the vacuum
pressure from vacuum pump is
continuously transmitted to the
locking hub system.

This vacuum pressure pulls in
the locking hub actuator so that
it will not be engaged with the
front end hub gear.

Hub actuator (RH)

Hub actuator (LH)

tmosphere
(in4wWD
mode)

22\WD (applying vacuum pressure to hub
actuator) The vacuum pressure pulls in the
locking hub actuator so that it will not be
engaged with the front end hub gear.

In 4AWD mode, the TCCU blocks the transferring
of vacuum pressure from vacuum pump to
locking hub by supplying the power to solenoid
valve.

The vacuum pressure is released from
the hub actuator. At this time, the front
hub end gear is engaged.

T/C
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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5. POWER FLOW

Switching 2H, 4H — 4L

TCCU
Vacuum solenoid
Locking hub operation
(Released internal vacuum)
Transfer case

Front propeller shaft

Rear propeller shaft

Front axle Rear axle

WHEEL §STEERINg ESP ABS BRAKE ESUSPENSE T/C AXLE QJPROPELL§CLUTCHE 5 M/T 6 M/T QR DSI6AT
TIRE € SYSTEM ION ER

Front wheel Rear wheel

Modification basis T/C

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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1) 2H Mode (2 Wheel Drive)

to rear axle
> (rear wheel)

|

EE"
from transmission —)l_l -
g

to front axle & In

(front wheel)

» Power Flow

Output shaft of

o Rear wheel
transmission

Input shaft of transfer
case
l
Output shaft of transfer
case

Rear propeller shaft Rear axle

Rear wheel

T/C Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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2) 4H Mode (4 Wheel Drive - High Speed)

from transmission —)L
i

to front axle

(front wheel)

to rear axle
> (rear wheel)

» Power Flow

TCCU

Motor

Input shaft of
transmission

Shift cam,
rail, fork

Magnetic clutch

Locking hub solenoid
operated

!

Front drive shaft and
locking hub engaged

!

Front wheel driven

Output shaft

Rear
propeller shaft

Modification basis

Application basis

Affected VIN

T/IC
ACTYON SPORTS 11 2012.01
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3) 4L Mode (4 Wheel Drive - Low Speed)

from transmission

) to rear axle
(rear wheel)

to front axle
(front wheel) <

» Power Flow

Input shaft of
Mot
Tccu otor transmission

Shift cam,
rail, fork
[
|
Planetary gear
(2.483)
Locking hub solenoid Output shaft
operated
Front drive shaft and Rear propeller
locking hub engaged shaft
Front wheel driven
T/IC Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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GENERAL INFORMATION

1. SPECIFICATIONS

Description Specification
Suspension type Double wishbone
Front Suspension Spring type Coail spring
Shock absorber type Reciprocating cylindrical type (gas type)
Stabilizer bar type Torsion bar type
Suspension type 5-ink type
Rear Suspension Spring type Coil spring
Shock absorber type Reciprocating cylindrical type (gas type)

Stabilizer bar type

Torsion bar type

2. WHEEL ALIGNMENT

Front
Wheel
Alignment

Toe-in 2 £ 2 mm [0~4mm]
LH -0.19° + 0.25°
Camber
RH -0.29° + 0.25°
LH 4.4° 4+ 04°
Caster
RH 45°+0.4°

Modification basis

Application basis

Affected VIN

SUSPENSION SYSTEM
ACTYON SPORTS 11 2012.01
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3. SYSTEM LAYOUT AND TIGHTENING TORQUE OF

FRONT SUSPENSION

» Front View

Upper arm (on knuckle) nut
Tightening torque: 140 ~ 160 Nm

— Upper arm assembly

Shock absorber (to yoke) bolt
Tightening torque: 125 ~ 145 Nm

Cail spring

Shock absorber

Front axle shaft assembly

Stabilizer bar assembly

Lower arm assembly

Steering gear
box assembly

Shock absorber yoke

Knuckle assembly

Lower arm (on knuckle) nut
Tightening torque:

140 ~ 160 Nm

SUSPENSION SYSTEM
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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» Top View

SUSPENSION SYSTEM

ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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4. SYSTEM LAYOUT AND TIGHTENING TORQUE OF REAR

SUSPENSION

» Top View

Stabilizer bar link

Stabilizer bar

Lower arm (link)
N

}

Yl
@ Upper arm (link)

Shock absorber

Coil spring seat (upper side)

Lateral rod

Axle housing

SUSPENSION SYSTEM
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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SUSPENSION SYSTEM

ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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5. TROUBLESHOOTING
Problem Cause Action
Vehicle rolling Broken stabilizer bar Replace
Faulty shock absorber Replace
Loosening mounting Retighten
Abnormal noise. Damaged or worn wheel bearing Replace
Damaged shock absorber Replace
Damaged tire Replace
Over inflated tire Adjust pressure
Faulty shock absorber Replace
Poor riding Loosened wheel nut Tighten as specified torque
Bent or broken coil spring Replace
Damaged tire Replace
Worn bushing Replace
Deformed arm assembly Replace
Vehicle pulls to one side Worn bushing Replace
Bent or broken coil spring Replace
Excessive resistance of lower arm Replace
Hard steering ball joint
Insufficient tire pressure Replace
Faulty power steering Replace

Unstable steering

Worn or loosened lower arm

Retighten or replace

bushing
Vehicle bottoming Worn or broken coil spring Replace
Over loaded on the vehicle -
Vehicle height lowered Defective shock absorber Replace
Defective coil spring Replace

SUSPENSION SYSTEM
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. SUSPENSION

The suspension is the device to connect the axle and vehicle. It absorbs the vibrations and
impacts from road surface, which enhances the comforts, driving force, braking force and
drivability.

Under View (4WD, Automatic Transmission)

Front suspension
. —

WHEEL §STEERIN ABS BRAKESESUSPENSESST/C AXLE QJPROPELL§CLUTCHE 5 M/T 6 M/T [ DSI6AT
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Modification basis SUSPENSION SYSTEM

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2. FRONT SUSPENSION (DOUBLE WISHBONE)

Double wishbone suspension is an independent suspension design using two (occasionally parallel)
wishbone-shaped arms to locate the wheel. Each wishbone or arm has two mounting points to the
chassis and one joint at the knuckle. The shock absorber and cail spring mount to the wishbones to
control vertical movement. Double wishbone designs allow the engineer to carefully control the
motion of the wheel throughout suspension travel, controlling such parameters as camber angle,
caster angle, toe pattern, roll center height, scrub radius, scuff and more.

e s B

Lower arm Upper arm Shock absorber Stabilizer
] -8 |
0 0
» Advantage

1. The advantage of a double wishbone suspension is that it is fairly easy to work out the effect

of moving each joint, so the kinematics of the suspension can be tuned easily and wheel

motion can be optimized.
2. Itis also easy to work out the loads that different parts will be subjected to which allows more
optimized lightweight parts to be designed.

3. They also provide increasing negative camber gain all the way to full jounce travel unlike the
MacPherson strut which provides negative camber gain only at the beginning of jounce travel
and then reverses into positive camber gain at high jounce amounts.

» Disadvantage

1. The disadvantage is that it is slightly more complex than other systems like a MacPherson strut.
2. Due to the increased number of components within the suspension setup it takes much longer to
service and is heavier than an equivalent MacPherson design.

SUSPENSION SYSTEM
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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3. REAR SUSPENSION (MULTI LINK TYPE)

Multi-link (5-Link) type suspension is the independent suspension. It provides good ride comfort
and drivability by reducing the coil spring weight. Also, it increases the space for passenger
compartment by lowering the floor. This type of suspension consists of multiple links such as cail
spring, shock absorber, upper and lower arms, lateral rod and stabilizer bar.

Shock absorber Stabilizer bar Rear coil spring
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Modification basis SUSPENSION SYSTEM

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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4. WHEEL ALIGNMENT

The front wheels have specific angle to allow control of the steering wheel with less effort, ensure
driving stability, improve steering wheel restoration and steering performance, and minimize the
tires wear.

1) Toe-in

The difference of measured distances between the front ends of the tires (A) and the rear ends of
the tires (B) along the same axle when viewed the wheels from the top

Toe-in 2 £ 2 mm (0~4 mm)

» When viewed from the top, the distance between the tire centers is smaller in the front than in
the rear.

Side slip protection

Parallel front wheels rotation (straight ahead driving is ensured by toe-in to prevent the wheels
from tilting outwards by the camber while driving)

Prevention of uneven (outward) tire wear

Prevention of toe-out from wearing of steering linkage

SUSPENSION SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis
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2) Camber

The angle between the center line of the tire and the vertical line when viewed from the front of
the vehicle

Tire =\ <« \ertical line Vertical line =» | « Tire

center \ center
\

Positive (+) camber Zero camber Negative (-) camber
LH -0.19° £ 0.25°
Camber
RH -0.29° £ 0.25°

» Positive camber: Top of the tire is tilted outward

Advantages: - The axle is not bent when it is loaded.
- The force required to operate the steering wheel is reduced due to
smaller contact area (or load area) of the tire.
- Restoring force of the steering wheel is gained (when turning the
steering wheel, the tire circles and the force to lift the frame is applied.
In this case, the shock absorber contracts and the restoration force is

applied to the steering wheel.)
Disadvantages: - Cornering force decreases as the positive camber increases when

the vehicle makes turn.
- The hub bearing is worn unevenly if camber is excessive.

» Zero camber: When the tire center line is perpendicular to the ground level
» Negative camber

Advantages: - Better traction force due to wide load area (applicable for off-road vehicle)
- Better corner driving when the vehicle makes turn as the cornering force

increases (applicable for high-speed F1 vehicle) ) )
- he axle is easy to be bent or deviated in the negative camber than in

the positive camber when load is applied on the axle.
- Difficult to control due to wide load area.

Disadvantages:

Modification basis SUSPENSION SYSTEM

Application basis ACTYON SPORTS 11 2012.01
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3) Caster

The angle between the vertical line and king pin, which fixes the steering knuckle and front axle,
(steering column which connects the top and bottom ball joints in the independent axle type)
when viewed the tires from the side.

Steering Center line

Center line Steering
column |

| column

Positive (+) caster Zero caster Negative (-) caster
LH 4.4° £+ 0.4°
Caster
RH 4.5°+0.4°

» Caster: With considering the height difference between the wheel centers of the front and rear
wheels. (Under standard condition that the vehicle is on a level ground)

» Positive caster: Top of the king pin is tilted backward from the vertical line of the wheel center
when viewed the tires from the side

Advantages: - Directional force to go straight (following control)
- Restoring force of the wheel (restored to the straight ahead direction)
- Prevention of wheel shimmy (wheels wobble left and right)

» Negative caster: Top of the king pin is tilted forward from the vertical line of the wheel center
when viewed the tires from the side

Advantages: - Smaller turning radius
Disadvantages: - Impact from the road is transferred to the steering wheel (steering wheel
turns)
- Poor straightness

SUSPENSION SYSTEM
ACTYON SPORTS 11 2012.01
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BRAKE SYSTEM

4830-01

GENERAL INFORMATION

1. SPECIFICATION

Unit Description Specification

Front brake Type Ventilated disc
Outer diameter of disc @294 mm
Inner diameter of caliper cylinder @43.0 x 2 mm
Thickness of disc 28 mm (wear limit: 25.4 mm)
Area of brake pad Above 60 cm2
Pad wear indicator Mechanical type

Rear brake Type Solid disc
Outer diameter of disc @299 m
Thickness of disc 10.4 mm (wear limit: 8.5 mm)
Area of brake pad Above 28.8 cm2

Pad wear indicator

Mechanical type

Brake booster Type Vacuum assist type
Size 8" +9” (Tandem)
Master cylinder Type Tandem type(integrated level sensor)
Inner diameter of cylinder ?26.99 mm
Brake pedal Maximum operating stroke 150 mm
Pedal ratio 4:1
Free play 3to 10 mm
Parking brake Type Mechanically expanded rear lining
Operating type Hand operated type
Inner diameter of drum @190 mm
Brake oil Specification DOT 4
Capacity 0.7 to 0.8 liters

8

Modification basis

Application basis

Affected VIN
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2.

SYSTEM OVERVIEW

1) Terms and Definition

CBS: Conventional Brake System

ABS: Anti-Lock Brake System

EBD: Electronic brake-Force Distribution

ESP: Electronic Stability Program

ABD: Automatic Braking Differential

ASR: Acceleration Slip Regulation

AYC: Active Yaw Control (Understeer and Oversteer Control)

HBA: Hydraulic Brake Assistant

ARP: Active Rollover Protection

HSA: Hill Start Assistant

Brake pad: Brake pad is a component of disk brakes used in automotive and other
applications. Brake pad is steel backing plates with friction material bound to the surface that
faces the brake disc.

Brake disc: The brake disc is a device for slowing or stopping the rotation of a wheel while it is
in motion.

Brake caliper: To stop the wheel, friction material in the form of brake pads (mounted on a
device called a brake caliper) is forced hydraulically against both sides of the disc. Friction
causes the disc and attached wheel to slow or stop.

Brake master cylinder: The brake master cylinder is a control device that converts non-
hydraulic pressure (commonly from a driver's foot) into hydraulic pressure, in order to move
other device(s) which are located at the other end of the hydraulic system, such as one or
more slave cylinders. As piston(s) move along the bore of the master cylinder, this movement
is transferred through the hydraulic fluid, to result in a movement of the slave cylinder(s). The
hydraulic pressure created by moving a piston (inside the bore of the master cylinder) toward
the slave cylinder(s) compresses the fluid evenly, but by varying the comparative surface-area
of the master cylinder and/or each slave cylinder, one will vary the amount of force and
displacement applied to each slave cylinder (relative to the amount of force and displacement
that was applied to the master cylinder).

2) Functions

Function Vehicle with CBS Vehicle with ABS/EBD Vehicle with ESP

ABS Applied

EBD Applied

ABD

ASR Not applied Applied

AYC Not applied

HBA

ARP

BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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=
©
3) Parts Arrangement ]
Part name Vehiclewith CBS|  y/enjcle with ABS/EBD | Vehicle with ESF
((e]
HECU
=
Front wheel speed sensor =
. Applied =
Rear wheel speed sensor Applied -
ABS warning lamp
-
EBD indicator -
-
-
_ : - : : T
Longitudinal G sensor Not applied 2WD: N/A, 4WD: Applied Not applied
Sensor cluster o
(Yaw rate sensor, "
lateral/longitudinal G sensor) =
. . %
ESP indicator Not applied Applied
ESP OFF switch and warning o
lamp =
Steering wheel angle sensor )
5
n=
-]
)
=
4) Components %E
g,
ABS ESP+ARP
2WD 4WD 2WD 4WD e
Whhel speed sensor 4 4 4 4 S
Sensor cluster N/A N/A Applied Applied o
(2]
G-sensor N/A Applied N/A N/A =
2H G-sensor - Operating - - 2
weo
4H G-sensor - Operating - - ”.aJ
4L G-sensor - Operating - - S
: : W
2H sensor cluster - - Operating Operating §|=
4H sensor cluster - - Operating Operating
4L sensor cluster - - Operating Operating
Modification basis BRAKE SYSTEM

Application basis ACTYON SPORTS 11 2012.01
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5) Indicators and Warning Lamps for ABS/ESP

Lamp

Description

EBD warning lamp

ON when EBD function is failed

ABS warning lamp

ON when ABS function is failed

ESP indicator

Blinking when ESP function is operating

ESP OFF indicator

ON when the ESP OFF switch is pressed

ESP warning lamp

ON when ESP function is failed

ESP buzzer

Sound when ESP function is operating

BRAKE SYSTEM
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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3. TROUBLESHOOTING

Problem Possible Cause Action
Noise or vehicle Incorrectly mounted back plate or caliper Repair
:S;Tilggn when Loosened bolt of back plate or caliper Retighten
Uneven wear of brake disc Replace
Brake pad contamination Clean or replace
Sticking brake pad on contact surface Replace
Wear or hardening of brake pad Replace
Excessive clearance between caliper and pad Repair
Uneven contact of pad Repair
Lack of lubrication in sliding parts Lubricate
Improper operation of caliper Replace
Dust cover missing Repair
Loosened suspension mounting bolt Retighten
Pulls to one side Unbalanced tire pressure between left and right Adjust
when braking Poor contact of brake pad Repair
Oil or grease on brake pad Replace
Scratch, uneven wear, distortion of brake disc Replace
Improperly installed brake caliper Repair
Improper operation of auto adjuster Repair
Crack or distortion of brake pad Replace
Poor braking Qil leak or contamination Repair or replace
Airin brake line Bleed air
Improper operation of brake booster Repair
Poor contact of brake pad Repair
QOil or grease on brake pad Replace
Improper operation of auto adjuster Repair
Clogged brake line Repair
Improper operation of proportioning valve Repair
Modification basis BRAKE SYSTEM

Application basis

Affected VIN
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ACTYON

—SPOITS
Problem Possible Cause Action
Increased pedal stroke | Air in brake line Bleed air
Oil leak Repair
Worn brake pad Replace
Excessive clearance between push rod and master Adjust
cylinder
Worn or damaged piston seal Replace
Brake dragging Parking brake is not fully released Release
Incorrect adjustment of parking brake Adjust
Incorrectly adjusted clearance of parking brake Adjust
shoe
Faulty brake pedal return spring Replace
Incorrectly adjusted free play of brake pedal Adjust
Faulty master cylinder Replace
Lack of lubrication in sliding parts Lubricate
Faulty brake booster (vacuum leak) Repair
Poor parking Wear, hardening or poor contact of brake pad Replace
brake Qil or water on lining Repair or replace
Fixed or broken parking brake cable Replace
Excessive stroke of brake lever Adjust notch
Faulty auto clearance adjuster Repair
Increased stroke of Loosened parking brake cable Adjust or replace
parking brake lever Incorrectly adjusted parking brake cable Adjus
Defective automatic lining clearance adjuster Repair or replace
Worn brake lining Replace

BRAKE SYSTEM
ACTYON SPORTS 11 2012.01
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Problem

Cause

Action

Burning smell
around tire

Too frequent braking in high driving speed

Reduce the use of
foot brake/use

Used only foot brake during downhill driving

engine brake
properly

Driving with foot on brake pedal

Get off the foot
from pedal

Foreign materials such as dirt or sand in brake system

Replace: caliper,
wheel cylinder,
master cylinder,
return spring

Broken return spring in shoe assembly Replace
Incorrectly adjusted parking brake cable Adjust
Incorrect wheel or wheel cover Replace
(generating the heat)

Modification basis BRAKE SYSTEM

Application basis

Affected VIN
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» BRAKE OPERATION AND NOISE

This section describes the noise phenomena occurred possibly in the brake system operation.
Distinguish between the information given below and the actual problems and then, inspect the
vehicle and take appropriate measures.

- Noise symptoms and Causes

Symptom 1. If depressing the brake pedal when the engine is cold, "screeching" sound always
occurs and, after driving for a while, the sound disappears..

This usually occurs in the morning. When the temperature goes down, the dew condensation
phenomenon sets moisture on the brake disc as the window frost forms. Due to this moisture, the
iron within the brake disc and pad oxidizes, forming undetectable micro-rusts on the disc

surface. When starting the engine under this condition, noise may sound due to the friction of
micro-rusts. When operating the brake several times, the disc temperature goes up and the
micro-rusts come off and the noise goes away. Depending on the driving conditions, noise gets
louder when slightly depressing the brake pedal and oppositely, noise is smaller when deeply
depressing the brake pedal. This is simply a physical phenomenon, called "morning effect" in
professional terms, and does not imply any problems with the brake system.

Symptom 2. Slip or screech after the brake pad replacement.

This usually occurs when the bed-in is not made between the disc and the pad's friction material.
The bed-in is a state that the brake system normally works and gives no noise out, when, after
about 300 km city driving, the contact area of the pad friction material is enlarged and the disk is
in complete contact with the pad's friction material. Therefore, for some time after the brake
disk/pad replacement, the brake system poorly operates or noise (abnormal sound) occurs due
to the partial contact.

Symptom 3. "Groaning” sound occurs in the automatic transmission vehicle when slightly taking
the foot off the brake pedal to slowly start after waiting for the signal, or slightly depressing the
brake pedal.

This is the noise "Creep groan” that occurs when, in both the automatic and manual transmission,
slightly releasing the brake pedal in the neutral gear at downhill roads.

It frequently occurs at the low braking power and low speed, through the following process. When
operating the brake system at low speed and low pressure, adhesion and slip repeatedly take
place between the brake disk and the friction material, and this makes the braking power
inconstant, instantly increasing or decreasing, and gives out the brake noise.

Itis also a physical phenomenon and has no relation with the brake performance.

BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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4. AIR BLEEDING

A\ cAUTION
- Never reuse the used brake fluid.
- Use only specifies brake fluid (DOT 4). Add brake fluid between MAX and MIN lines on the
reservoir (0.7 to 0.8 liters).
- Be careful not to splash the brake fluid on painted area or body.
- Make sure that any foreign material does not get into brake line.
- Always work with another staff.

1. Fill up the brake fluid up to "MAX" line on
the reservoir.

2. Fill the reservoir with brake fluid and pump

the brake pedal several times. Then keep it
depressed.
3 3. Loosen the bleed screw and collect the
bleeding brake fluid from the brake line with
@R DRR the order in the figure
.
A\ cauTION
Fill the reservoir with the brake fluid as
much as it bleeded, and continue to
— == bleeding operation.
@ FL ® RL
Modification basis BRAKE SYSTEM

Application basis ACTYON SPORTS 11 2012.01
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4. Air bleed screw at rear brake

ightening toraue Y RMRREI

4 Air bleed screw at rear brake

5. Air bleed screw at front brake

ightening toraue Y RMRREI

6 1 Air bleeding completed 6. Repeat the air bleeding procedures until

! ; clear brake fluid comes out of air bleed
Air in brake screw.
fluid <

g

Deteriorated
fluid 7. Check for oil leaks from the brake lines.
BRAKE SYSTEM Modification basis

Application basis
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5. BRAKE SYSTEM CHECK

» Maximum Stroke of Brake Pedal

- Check the brake pedal with below
procedures:

1. Start the engine.

2. Pump the brake pedal around 3 times.

3. Depress the brake pedal with approx. 30
kg and measure the distance (A) between
the upper surface of pedal pad and the
lower dash panel.

4. If the measured value is out of the
specified value, adjust the length.

Specified value (A) 150mm

Over the specified value

Cause Action
Worn brake pad Replace
Worn brake shoe Replace
Improper stroke of hand Adjust
brake
Airin brake line Air bleeding
Oil leak Repair or replace

Brake booster push rod Replace or adjust

Improperly adjusted

Adi
stopper bolt djust

Below the specified value
Cause Action

Brake booster push rod Replace or adjust

Air in brake fluid Replace
Improperly adjusted .
stopper bolt Adjust
Modification basis BRAKE SYSTEM

Application basis
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» Pedal Height

Push rod

N

- Check the pedal height with below
procedures:

1

2.

Start the engine and measure the length
(A) between floor mat and pedal.

If the measured value is out of the
specified value, adjust the length.

Specified value (B) 155mm

- Adjust the pedal height with below
procedures:

1.

W

0 N O O

Disconnect the stop lamp switch connector.
Unscrew the lock nut and remove the stop

. lamp switch assembly.

Loosen the lock nut on the pedal push rod.

. Turn the pedal push rod to adjust the pedal
. height.

Tighten the lock nut.

. Install the stop lamp switch assembly.

. Connect the stop lamp switch connector.
. Check if the stop lamps come on when

. pressing the brake pedal around 5 mm.

If the stop lamp dpes not come on, adjust

. the stop lamp switch assembly again.

If the stop lamps come on, tighten the lock

10.nut and measure the pedal height again.

BRAKE SYSTEM
ACTYON SPORTS 11 2012.01
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» Pedal Free Play

» Stop Lamp Switch

Not connected Connected

B

3.7£0.25mm

Plunger

- Check the pedal free play with below
procedures:

1.
2.

Stop the engine.

Depress the brake pedal several times to
discharge the vacuum pressure of the brake
booster.

. Depress the brake pedal until you feel the

resistance, and measure the movement (A).

Specified value (A) 3~10mm

Below the specified value: Check if the
distance between the outer case of stop
lamp switch and the brake pedal.

Over the specified value: It may be caused
by bigger clearance between the clevis pin
and the brake pedal arm. Replace the
components if necessary.

Connect the multimeter to stop lamp
switch connector and check if the
continuity exists when pushing in the
plunger. If the continuity doesn't exist, the
stop lamp switch is normal.

Modification basis

Application basis

Affected VIN
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» Brake Booster

NG

Engine running

Engine
stopped

1. Letthe engine run for 1 to 2 minutes and
stop it. If the brake pedal stroke is
shortened as pumping the brake pedal,
the system is normal. If not, the system is
defective.

2. Depress the brake pedal several times
with engine off. If the brake goes down
when starting engine with pedal
depressed, the system is normal. If not,
the system is defective.

3. Depress the brake pedal when the engine
is running. If the pedal height is not
changed for 30 seconds after stopping
the engine, the system is normal. If not,
the system is defective.

If the above three checks are OK, the system
is normal. If any condition is not met, check
the valve, vacuum hose and brake booster.

BRAKE SYSTEM
ACTYON SPORTS 11 2012.01
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» Brake Fluid

1. Color
- Ligh gold (New oil) — Brown — Black

2. Service Interval/Type
- Change: every 2 years, Type: DOT4

The water in the brake fluid has an adverse effect to the brake system. If the fluid contains
around 3% of water, the boiling point of the brake fluid goes down by 25%. It will cause
the vapor lock frequently.
Water content in fluid: around 3% after 18 months, around 7~10% after few years
The water ib fluid makes the corrosion in the brake lines, deforms and deteriorates the
rubber components, brake calipers and pistons.

» Brake Fluid Type

DOT4: Brake fluid for premium vehicle. Lower water absorbing rate AND higher boiling point
than DOT3

» Brake Fluid Level Check

The brake fluid level should be between "MAX"
and "MIN" on the reservoir. If it is below "MIN"
mark, check for oil leaks and refill the reservoir
with the specified fluid.

Modification basis BRAKE SYSTEM

Application basis ACTYON SPORTS 11 2012.01
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» Front Brake

A 1. Pad Thickness

- Measure the pad thickness and replace
it if it is below the wear limit.

New pad Wear limit

10.5 mm 2mm

- Wera limit point

2. Disc Thickness

- Measure the disc thickness at over four

E points.

v : - If any of measured points is below the
L wear limit, replace the brake disc with
F ; new one.

: New disc Wear limit
é | 28 mm 25.4mm

3. Disc Run-Out

- Install the dial gauge on the side of
brake disc and measure the run-out
while rotating the brake disc.

- If the measured value exceeds the limit,
replace the brake disc with new one.
Otherwise, it may cause the pedal
vibration and shimmy when braking.

Limit | 0-03 mm (before installation)
0.07 mm (when installed)
BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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Clean the dissembled components and visually check the followings:

4. Damage and tear on boot

5. Uneven wear and oil contamination

6. Damage, crack and wear on cylinder body
(A) and guide pin (B)
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7. Wear, rust and damage on the cylinder and
piston
8. Scratch and bending on disc plate
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» Rear Brake

Pad Thickness

1. Remove the front tire.
2. 2. Measure the pad thickness and replace
it if it is below the wear limit.

New pad Wear limit

10 mm 2mm

Disc thickness

1. Measure the disc thickness at over four
points.

2. If any of measured points is below the
wear limit, replace the brake disc with new
one.

New disc Wear limit
10.4mm 8.5mm
Disc Run-Out

1. Install the dial gauge on the side of brake
disc and measure the run-out while rotating
the brake disc.

2. If the measured value exceeds the limit,
replace the brake disc with new one.
Otherwise, it may cause the pedal vibration
and shimmy when braking.

0.03 mm (before installation)

Limit

0.07 mm (when installed)

BRAKE SYSTEM
ACTYON SPORTS 11 2012.01
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» Parking Brake

Check the brake force with below
procedures:

1. Count the number of the clicks (notches)
when pulling up the parking brake with 19
kg of force.

Specified notches 5

2.1f the clicks are over or below the
specified value, adjust the clicks to the
specified value with the parking brake
adjusting nut.

3. Check the parking brake force after
adjustment.

4. If the parking brake force is not enough,
check the parking brake lever and cable.
Replace the components if needed.

A\ cAuTION
Never park the vehicle only with the parking
brake on the stiff hill. It may cause roll
down of the vehicle due to release of the
parking brake. Place the wheel chocks
under the wheels.
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6. COMPONENTS

» Brake Pedal, Master Cylinder and Booster

11

1. Brake master cylinder assembly 17.Nut - Brake pedal

2. Brake booster assembly 18.Stop lamp switch

3. Brake master cylinder 19.Stopper

6. Nut (12.8~16.7 Nm) 20.Clevis pin

7. Booster mounting seal 21.Snap pin

8. O-ring 22.Bolt - Brake pedal assembly

11.Brake pedal assembly (17.6~21.6 Nm)

12.Brake pedal 23.Nut - Brake booster

13.Brake pedal return spring (17.6~21.6 Nm)
BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
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» Brake Pipe

L
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1. Master cylinder primary tube assembly 13.Brake tube mounting clip E
2. Master cylinder secondary tube assembly 14.Brake tube mounting holder <
3. Front tube assembly 20.Brake tube 2-way connector
4. Front tube assembly 21.Screw §|=
5. 2-way connector tube assembly 22.Rear hose 2-way connector
7. Front brake hose assembly 24.3-way connector hose tube assembly
8. Front brake hose mounting holder 25.Rear brake hose assembly
9. Flexible hose clip 26.Rear brake hose assembly
11.Caliper eye bolt (19.6~29.4 Nm) 27.Bolt (9.8~11.8 Nm)

12.Brake tube mounting clip

Modification basis BRAKE SYSTEM
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» Front/Rear Brake Assembly

1. Rear brake caliper assembly
2. Rear brake pad

3. Washer

4. Bolt (52.9~63.7 Nm)

5. Rear brake disc

6. Rear disc brake dust shield
7. Bolt

12.Rear drum brake assembly
15.Parking brake shoe
16.Parking brake repair kit
17.Rear axle shaft grommet

21.Front brake caliper assembly

22.Front brake pad

23.Washer

24.Front caliper mounting bolt
(25.5~30.4 Nm)

25.Caliper clip set

BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN




» Parking Brake

1. Parking brake lever assembly

3. Equalizer

4. Nut (9.8~12.7 Nm)

5. Front brake mounting bracket

6. Bolt

10.Parking brake rear cable assembly
11.Parking brake rear cable assembly
12.Bolt (9.8~12.7 Nm)

13.Parking brake cable retaining ring

WHEEL QSTEERINg ESP ABS BRAKE RSUSPENSESSIHC AXLE QPROPELL§CLUTCHR 5 M/T 6 M/T g DSI6AT
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

Even though a driver cuts off the power, while driving, the vehicle continues to move due to the
law of inertia. Therefore, a braking device is needed to stop the vehicle. The brake system
normally uses the frictional discs that converts the kinetic energy to the thermal energy by
frictional operation. The brake system consists of the brake disc (front wheel), brake disc or drum
(rear wheel), parking brake (mechanical type), master cylinder, booster, pedal and supply lines
(pipes and hoses).

» Hydraulic Brake

This system uses the leverage effect and
‘ Fl 1 F2 Pascal's principle. When depressing the
||.|| brake pedal, th(—"T pedfal pressure is increaged
B I s e by booster and is delivered to master cylinder
- to generate hydraulic pressure. The hydraulic
pressure generated by the master cylinder is
delivered to the brake caliper through the
brake pipes or hoses. This hydraulic pressure
_ F1XBB pushes the brake calipers, accordingly the

AA caliper pads are contacted to brake disc to
generate the braking force.

» Brake Pedal

Brake pedal uses the leverage effect to apply
bigger force to the brake master cylinder.

BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Braking distance & stopping distance

Stopping distance = free running distance + braking distance

What is stopping distance?

A certain distance (free running distance + braking distance) is needed from the moment an
obstacle appears ahead until you bring your vehicle to a complete stop. This is called as stopping
distance.

What is braking distance?

Tire slip occurs until the vehicle stops completely when the the brake is applied.

This slip is what we call a braking distance.

What is free running distance?
The free running distance is the time from the driver sees the obstacles and begins to prepare for
depressing the brake pedal until the moment the brake pedal is depressed.

WHEEL QSTEERINg ESP ABS BRAKE RSUSPENSESSIHC AXLE QPROPELL§CLUTCHR 5 M/T 6 M/T g DSI6AT
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2. SYSTEM LAYOUT

Master Cylinder and Booster

Front Brake Assembly Front Wheel Speed Sensor (4WD)

BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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ABS/EBD Indicators

Parking Brake Lever
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Modification basis BRAKE SYSTEM

Application basis ACTYON SPORTS 11 2012.01
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3. PARKING BRAKE

» Front Disc Brake

Brake caliper

Brake pad

Air breather

Brake disc

Drive shaft

Brake hub

Lower arm ball joint

FORWARD
Q

Upper arm connection

2-way piston

Brake caliper

Tie rod end connection

Knuckle

Backing plate

Lower arm connection

BRAKE SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN




e 4850-01 BHeEKE

» Rear Disc Brake

Air breather

Brake caliper

Brake pad

Brake disc

Brake hub

Rear shock absorber

Brake hose

Brake caliper

one-way piston

WHEEL QSTEERINg ESP ABS BRAKE RSUSPENSESSIHC AXLE QPROPELL§CLUTCHR 5 M/T 6 M/T g DSI6AT
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Air breather

Backing plate

Modification basis BRAKE SYSTEM

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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4. HYDRAULIC CIRCUIT

with ABS

1. Brake booster 4. HECU (Hydraulic & Electric Control Unit)
2. Brake fluid reservoir and master cylinder 5. Rear disc brake and caliper
3. Front disc brake and caliper

BRAKE SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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5. CIRCUIT DIAGRAM OF STOP LAMP

Modification basis

Application basis

Affected VIN
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GENERAL INFORMATION

1. SPECIFICATION

4892-01

Specification

Unit Description Remark
ABS ESP
HECU Clock frequency 32MHz 50MHz
Memory 128KB 256KB
S-sensor Operating voltage 4.75~5.25V _
) Installed in IP
Operating temperature -30 ~ 85T irl:lggr?s(;l:r:ﬁsotg?) panel behind
: audio (only for
-15~1.
Operating range 5~1.5g AWD)
Output voltage 0.5~45V
Wheel Supplying voltage 45~16V —
eed
22nsor Output current (approx. 2.7 | 7mA(Lo) ~ 14mA -
km/h of vehicle speed) +20%
Operating temperature -40 ~ 150C —
Operating frequency 1~2500Hz —
Modification basis ABS

Application basis

Affected VIN

ACTYON SPORTS 11 2012.01
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2. OPERATING FREQUENCY
1) Hydraulic and Electronic Control Unit (HECU)

RL wheel
RR wheel

FR wheel
1
/%ﬁ ©®
FL wheel -

@.__ Master cylinder

1. Hydraulic and Electronic Control Unit (HECU)

ABS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2) ABS System

1. Sensor - front wheel speed

2. Sensor - rear wheel speed

3. Screw (7.8~11.8 Nm)

4. Clip - cable holder

5. Clip - sensor cable mounting, rear
6. Plug - blind

9. G-sensor

11.Nut (9.8~10.8 Nm)

WHEEL §STEERINg ESP ABS BRAKE ESUSPENSE T/C AXLE QJPROPELL§CLUTCHE 5 M/T 6 M/T [ DSI6AT
TIRE € SYSTEM ION ER
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM OVERVIEW
1) What is ABS?

When braking suddenly or braking on slippery roads, the vehicle keeps moving forward but the
wheels are locking and not rotating. If these happen, the vehicle may lose stability or rotate
resulting in an accident. ABS helps to maintain directional stability and control of the vehicle. ABS
is designed to secure more safety and increase the control of steering wheel during emergency
braking situation. But, ABS does not guarantee perfect safety beyond its physical limit. ABS in
this vehicle contains EBD function. In normal driving conditions, the brake system operates
without ABS function.

2) What is EBD (Electronic Brake-force Distribution)?

EBD is an automobile brake technology that automatically varies the amount of force applied to
each of a vehicle's brakes, based on road conditions, speed, loading, etc. Always coupled with
anti-lock braking systems, EBD can apply more or less braking pressure to each wheel in order to
maximize stopping power whilst maintaining vehicular control. EBD does not operate when ABS is
working.

» ABS effect according to braking conditions

—_—

Without ABS With ABS Without ABS With ABS
/C}\Ij'ij\
SN

e

Braking on split road Maneuvering while braking
ABS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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2. COMPONENT

G-sensor ABS warning lamp

Located on the floor under center (@) (@)
fascia. BRAKE

EBD warning lamp
(two indicators come on)

Rear wheel speed sensor (4WD)

Located at both ends of rear axle.

Rear caliper assembly (2WD/4WD) Rear disc

Located on the knuckle.

ABS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN




ABS hydraulic device and control unit

Located near the brake booster in engine compartment.

Front wheel speed sensor (4WD)

Located on th hub assembly.

ESP ABS BRAKE ESUSPENSE T/C AXLE QJPROPELL§CLUTCHE 5 M/T 6 M/T [ DSI6AT
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Front disc

WHEEL @ST
TIRE

Located on the knuckle.

Modification basis ABS

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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3. ABS CONTROL LOGIC

control

A ABS control range
Start Start
increasing lowering
pressure ressure
Slip Ratio Tire braking force (UB)
Vehicle speed - Wheel speed
x 100
Vehicle speed
Tire friction force (uS)
0 Slip Ratio,\(%) 100
A=0% : Brake not in operation A=100% : Wheel fully locked
Basic logic
SELECT-HIGH
Wheel speed(fl) |—
Wheel speed(fr) Z\
— Ve " s Control fr
Wheel speed(rl) 0 vir | o ool oy B ok
signal
0

Wheel speed(rr)

Calculating
deceleration
and
acceleration

»

% Very similar logic is used for other wheels.

The principal ABS control logic is the determination of the reference speed by choosing one
wheel meeting a certain condition, while sensing the speed information from 4 wheel speed
sensors when the vehicle is being driven.

For example, when the comparison of the reference speed with front right wheel speed shows a
slip, the control signal is determined according to whether it's deceleration or acceleration. If the
control conditions are met, the brake for the front right wheel will be got under control.

ABS Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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4. WARNING LAMPS

(1) Brake warning lamp (2) ABS warning lamp

(EBD warning lamp: two indicators
come on simultaneously)

1) ABS Warning Lamp

ABS warning lamp module indicates the self diagnosis and malfunction.
ABS warning lamp ON:

A. When turning the ignition switch to ON position, ABS warning lamp comes on for 3
seconds for self diagnosis and goes off if the system is OK (initialization mode).

B. When the system is defective, the warning lamp comes on.

C. When disengaging the connector, the warning lamp comes on.

D. ABS is not available during lamp ON. In this condition, Only the conventional brake system
without ABS function is available.

E. When the communication between warning lamp CAN modules in meter cluster is failed,
the warning lamp comes on.

ABS

Modification basis ABS
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2) EBD (Electronic Brake-force Distribution) Warning Lamp

EBD warning lamps (brake warning lamp and ABS warning lamp) come on when the system
performs the self diagnosis and when it detects the malfunction of EBD system. However, the
brake warning lamp comes on regardless of EBD system when the parking brake is applied.
EBD warning lamp ON:

A. When turning the ignition switch to ON position, ABS warning lamp and the brake warning
lamp comes on for 3 seconds for self diagnosis and goes off if the system is OK
(initialization mode).

B. When applying the parking brake, the brake warning lamp comes on.

C. When the brake fluid is not sufficient, the brake warning lamp comes on.

D. When disengaging the connector, the warning lamp comes on.

E. When the system is defective, ABS warning lamp and the brake warning lamp come on
simultaneously.

a. When the solenoid valve is defective

b. When one or more wheel sensors are defective
c. When ABS HECU is defective

d. When the voltage is abnormal

e. When valve relay is defective

F. When the communication between warning lamp CAN modules in meter cluster is failed,
the warning lamp comes on.

ABS Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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5. SYSTEM OPERATION

1) Block Diagram of ABS HECU

ECU
Wheel | Pressure
speed |:> Calculating Determining! Driving |:> regulator
sensor speed wheel's | valve (HCU)
condition ! motor
BAT
FSR
Voltage
‘N detect?on '| Voltage Driver &
Regulator monitor
watchdog
7} —
SN I
. PreDriver
Signal —
Sensort —| Condition <
fault @ Pump
monitor Sol motor
Sensor- —»|  Xdch | MASTER S0 HCU
MC U Driver &
\ monitor
Brake ——| Interface J > Motor
Diag K,L <—»| circuit 7 S Driver &
< monitor
| A\ 4
SLAVE Cluster
» MCU WLP ® g
SPO <«—| SPO N Driver & > z
(FR/RR) monitor g
. 024
Modification basis ABS

Application basis

Affected VIN
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2) Basic Theory of ABS Function

To give you a better understanding of the tasks and functions of ABS, we will first look at the
physics principles.

(1) Stopping distance

The stopping distance depends on the vehicle weight and initial speed when braking starts. This
also applies for vehicle with ABS, where ABS always tries to set an optimum brake force on each
wheel. As great forces are exerted between the tires and the carriageway when braking, even with
ABS the wheels may scream and rubber is left on the road. With an ABS skid mark one may be
able to clearly recognize the tire profile. The skid mark of an ABS vehicle does not however leave
any hint of the speed of the vehicle in the case of an accident, as it can only be clearly drawn at
the start of braking.

(2) Brake force on a wheel

The maximum possible brake force on a wheel depends on the wheel load and the adhesion
coefficient between tire and carriageway. With a low adhesion coefficient the brake force, which
can be obtained is very low. You are bound to know the result already from driving on winter
roads. With a high adhesion coefficient on a dry road, the brake force, which can be obtained, is
considerably higher. The brake force, which can be obtained, can be calculated from below
formula:

» Maximum brake force

FBmax = wheel load FR x coefficient of
frictionMh

The braking process cannot be described
sufficiently accurately with the brake forces
calculated. The values calculated only apply if
the wheel is not locked. In the case of a
locking wheel, the static friction turns into
lower sliding friction, with the result that the
stopping distance is increased. This loss of
friction is termed "slip" in specialist literature.

Braking force to wheel

ABS Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN




» Slip

The brake slip is the difference between the vehicle speed and the wheel circumference speed. If
the wheel locks, the slip is greatest, that is 100 %. If the wheel is running freely and un-braked,
the slip is the lowest, equal to 0 %. Slip can be calculated from the vehicle speed Vveh and the
wheel speed Vw. The equation for this is:

Ex) Vveh =100 km/h, Vw = 70 km/h

Slip ratio (S) = Vveh - Vw X 100%

Vveh

S=30%

» Typical Slip Curves

1.0 — For the various road conditions, the friction
F\\ Drym coefficients were plotted. The typical course

08 ) of the curves is always the same. The only
special feature is shown by the curve for
freshly fallen snow, for this curve increases
0.4 at 100 % slip. In a vehicle without ABS, the
Snow| /| wheel locks on braking and therefore

lce pushes a wedge before it. This wedge of
0 0 loose surface or freshly fallen snow means

20 40 60 80 100% _ _
Slip and increased resistance and as a result the

Wet|road

[

0.6

Friction coefficient

0.2

stopping distance is shorter. This reduction
in stopping distance is not possible with a
vehicle with ABS, as the wheel does not
lock. On these surfaces the stopping
distance with ABS is longer than without
ABS. The reason for this is based in physics
and not in the Anti-Lock System.

However, as mentioned before, ABS is not
about the stopping distance, but
maneuverability and driving stability, for the
vehicle with locking wheels without ABS
cannot be steered.
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» KAMM circle

S
T Cornering force
7 \.\

/’ KAMM circle
Braking force

» Brake and cornering force

ABS Control Range

Stable Unstable
-l

Brake force

Braking and Cornering Force

Cornering force

0 Slip 100

Before we go into the Kamm circle, you
should know that a tire offers a maximum of
100 % transmissibility. It is all the same for the
tire whether we require 100 % in the direction
of braking or in the direction of the acting
lateral force, e.g. when driving round curves. If
we drive into a curve too fast and the tire
requires 100 % transmissibility as cornering
force, the tire cannot transmit any additional
brake force. In spite of the ABS the car is
carried out of the curve. The relationship
between brake force B and cornering force S
is shown very clearly in the Kamm circle. If we
put a vehicle wheel in this circle, the
relationship becomes even clearer. In this
relationship: as long as the acting forces and
the resulting force remain within the circle, the
vehicle is stable to drive. If a force exceeds
the circle, the vehicle leaves the road.

- Brake force
When depressing the brake pedal the brake
force increases to the maximum, then the
brake force decreases until the wheel locks.
Cornering force

- The cornering force is a maximum when the
wheel is turning freely with zero slip. When
braking the cornering force falls to zero if the
wheel locks (slip 100 %).
ABS operating range

- The operating range starts just before the
maximum brake force and ends in maximum,
for the unstable range then begins, in which
no further modulation is possible. The ABS
controls the regulation of the brake pressure
so that the brake force only becomes great
enough for a sufficient proportion of cornering
force to remain. With ABS we remain in the
Kamm circle as long as the car is driving
sensibly. We will leave driving physics with
these statements and turn to the braking
systems with and without ABS.

ABS
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN




NACTYON]

—SPOI7-S

10-17

3) Basic ABS Control

» Operation of ABS control unit

Brake force
Reference speed

Vehicle speed

Wheel speed

» Reference speed

Applications of the ABS control unit The
signals produced by the wheel sensors are
evaluated in the electronic control unit. From
the information received, the control unit
must first compute the following variables:

Wheel speed
Reference speed
Deceleration

- Slip

The reference speed is the mean, l.e. average speed of all wheel speeds determined by simple

approximation.

» Simplified ABS control

If, during braking, one wheel speed deviates from the reference speed, the ABS control unit
attempits to correct that wheel speed by modulating the brake pressure until it again matches the
reference speed. When all four wheels tend to lock, all four wheels speeds suddenly deviate from
the previously determined reference speed. In that case, the control cycle is initiated again in
order to again correct the wheel speed by modulating the brake pressure.

Modification basis

Application basis

Affected VIN

ABS
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4) ABS Control Pattern

Vehicle speed

Speed

+h

Acceleration 0

Deceleration -b

Valve
signal

Brake
pressure

Time

AV: Vehicle speed
Vref: Vehicle speed reference
Vw: Wheel speed

The ABS control is performed by comparing the reference speed with each wheel speed. Firstly,
it is determined whether the vehicle is in the deceleration or acceleration state using the wheel
speed change ratio. Then, a signal is transmitted to the valve.

Finally, the brake pressure is adjusted via the signal.

ABS Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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5) EBD (Electronic Brake Force Distribution) System

» System description

As an add-on logic to the ABS base algorithm, EBD works in a range in which the intervention

thresholds for ABS control are not reached yet.

EBD ensures that the rear wheels are sensitively monitored for slip with respect to the front axle. If
slip is detected, the inlet valves for the rear wheels are switched to pressure hold to prevent a
further increase in pressure at the rear-wheel breaks, thus electronically reproducing

a pressure-reduction function at the rear-wheel brakes.

ABS features an enhanced algorithm which includes control of the brake force distribution
between the front and rear axles. This is called Electronic Brake Distribution. In an unloading car
condition the brake efficiency is comparable to the conventional system but for a fully loaded
vehicle the efficiency of the EBD system is higher due to the better use of rear axle braking

capability.

» Advantages

o 1
o !
8 i
o AMRA=0.8 .f
$ X
: N\
% Y]
3 33 °
& i
6

Front axle braking force

1. Ideal distribution
2. EBD start point
3. Cut-in point

4. Fixed distribution

Elimination of conventional proportioning
valve EBD utilizes the existing rear axle
wheel speed sensor to monitor rear wheel
slip.

Based on many variables in algorithm a
pressure hold, increase and/or decrease
pulsetrain may be triggered at the rear
wheels insuring vehicle stability.

Vehicle approaches the ideal brake force
distribution (front to rear).

Constant brake force distribution during
vehicle lifetime.

EBD function is monitored via ABS safety
logic (conventional proportioning valves are
not monitorable).

Modification basis

Application basis

Affected VIN
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6. HYDRAULIC CIRCUIT OF ABS

1) Normal Brake Operation (ABS is not working) Mode

If the driver depress the brake pedal so that the ABS does not operate, the hydraulic pressure in
the master cylinder increases through the vacuum booster and it is delivered to the wheel via the
normal open inlet valve. At this moment, the normally-closed outlet valve is closed The speed of
the wheel that hydraulic pressure is delivered reduces gradually.

Solenoid valve Valve Open/Close Pump motor
Inlet valve - Normal open (NO) valve Open OFF
Outlet valve - Normal close (NC) valve Close

MCP MCS —
vaHL| 7] - | b [ TE
M}N N T‘.M | | w.hvo M
PUMP
AW iR Wi WETH
NC NC NC NC
M\ /M

%LPAE

ABS Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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2) DUMP (ABS is working) Mode

Even when the hydraulic pressure on each circuit is constant, the wheel can be locked as the
wheel speed decreases. This is when the ABS HECU detects the wheel speed and the vehicle
speed and gives the optimized braking without locking the wheels. In order to prevent the
hydraulic pressure from increasing, the inlet valve will be closed, the outlet valve will be opened
and the oil will flow into the low pressure chamber. In addition, the ABS HECU operates the pump
to circulate the oil in the low pressure chamber to the master cylinder. This may make the driver to
feel the brake pedal vibration and some

Solenoid valve Valve Open/Close Pump motor
Inlet valve - Normal open (NO) valve Close ON
Oultlet valve - Normal close (NC) valve Open

MCP MCS b
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3) HOLD (ABS is working) Mode

As hydraulic pressure on each wheel increases, the wheel tends to lock. In order to prevent the
wheel from locking, the hydraulic valve modulator operates the inlet valve control solenoid to stop
increasing the hydraulic pressure by closing the inlet valve. At this moment, the outlet valve is

closed. This procedure helps the wheel to maintain a constant hydraulic pressure.

Solenoid valve Valve Open/Close Pump motor
Inlet valve - Normal open (NO) valve Close OFF
Outlet valve - Normal close (NC) valve Close

MCP MCS >
z [fW afewe o o Wl o
NO | NO | -~ NO NO
PUMP
Zf[ W W Wi WETH
NC NC NC NC
N M

%LPAE

ABS

ACTYON SPORTS 11 2012.01
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4) RISE (ABS is working) Mode

As the wheel speed increases, the inlet valve opens and the wheel's pressure increases due to
the master cylinder pressure. In addition, the pump circulates the oil in the low pressure chamber
to the wheel. As the hydraulic pressure to the wheel increases, the wheel speed will reduce. This
operation continues repetitively until there are no signs that the ABS HECU tends to lock the
wheels. Since the ABS hydraulic pressure control process takes place repeatedly for a short time,
there may be some vibration and noises at the brake pedal.

Solenoid valve Valve Open/Close Pump motor
Inlet valve - Normal open (NO) valve Open ON
Outlet valve - Normal close (NC) valve Close

MCP MCS h
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7. CIRCUIT DIAGRAM
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GENERAL INFORMATION
1. SPECIFICATION i
=
) Description o o
Unit Specification
ABS ESP &
|_
HECU Clock frequency: 32 MHz Clock frequency: 50 MHz é
Memory: 128 KB Memory: 256 KB a
x
Wheel speed Active type Active type Output: 7~14 é'—”
sensor mA Uk
Steering wheel None Max. detection angle speed: Pulse duty: =
angle sensor 1500 °/Sec 50+10% =
Operating voltage: 9to 12 V
o
Sensor cluster None Yaw rate sensor + lateral G Mounting =
sensor + longitudinal G sensor | direction should
(4WD) be kept (CAN 2
. w
Longitudinal G AWD only None communcation) 65
sensor >
Pressure None HECU integrated '%JIJE_J
sensor m%
0
1) Specification of Active Wheel Sensor S
Description Specification Remark a
Supplying voltage 45~16.0V -
Output current (at 2.75 kmvh of 7mA(Lo) ~ 14mA(Hi) =
vehicle speed) E‘D
)
) ) Front: 7.8t0 11.8 Nm
Tightening torque i
Rear: 7.8t0 11.8 Nm FE
=
Operating temperature -40 ~ 150C
Operating frequency 1~2,500Hz
ESP

Modification basis

Application basis
Affected VIN
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2) Specification of Steering Wheel Angle Sensor

Description Specification
Operating voltage 9to 16 V
Maximum output current 10 mA
Maximum detection angle speed +100°/Sec
Operating temperature -30to 75 C
Supplying voltage 910 16 V (battery voltage)
Output voltage (HI) approx. 3.50V (3.0t0 4.1V)
Output voltage (LO) approx. 1.50V (1.3t0 2.0 V)
Pulses/rev 45 pulses/rev

3) Specification of Sensor Cluster

Description Specification
Supplying voltage approx. 12V (8 to 16 V)
Current consumption below 250 mA -
Operating range Yaw rate sensor + 75 °/Sec
Lateral/longitudinal sensor + 14.7m/Sec?

ESP
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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2. SYSTEM LAYOUT

» ESP System

1. Sensor - front wheel speed
2. Sensor - rear wheel speed
3. Screw (7.8~11.8 Nm)

4. Clip - cable holder

5. Clip - sensor cable mounting rear
6. Plug - blind

9. HECU

10.Sensor - cluster

11.Nut (9.8~10.8 Nm)
12.ESP OFF switch
13.Steering wheel sensor

Modification basis

Application basis

Affected VIN
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» HECU (Hydraulic & Electronic Control Unit)

to RL wheel

to RR wheel to FR wheel

to FL wheel

to master cylinder
%\%

1. Hydraulic & Electronic Control Unit (HECU)

ESP Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN




il 117
OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

The ESP (Electronic Stability Program) has been developed to help a driver avoid danger of losing
control of the vehicle stability due to understeer or oversteer during cornering. The yaw rate
sensor, lateral sensor and longitudinal sensor in the sensor cluster and the steering wheel angle
sensor under the steering column detect the vehicle conditions when the inner or outer wheels are
spinning during oversteer, understeer or cornering. The ESP ECU controls against oversteer or
understeer during cornering by controlling the vehicle stability using input values from these
sensors and applying the braking force to the corresponding wheels independently. The system
also controls the engine power right before the wheel spin synchronized to decelerate the vehicle
automatically in order to maintain the vehicle stable during cornering.

Operating
range

when turning when turning
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2. COMPONENTS
Steering wheel angle sensor ESP OFF switch

HECU assembly

Located near the brake
booster in engine
compartment and contains
the pressure sensor.

/..

/?7'_“;‘ —

B
S
V4 ~ N

Located on column shaft with
contact coil.

Located on the left side of
instrument panel.

Front wheel speed sensor

Sensor cluster

Rear wheel speed sensor

Located on the hub
assembly.

Located at the bottom of
center fascia panel.

Located on the both ends of
rear axle.

ESP
ACTYON SPORTS 11 2012.01
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3. PRECAUTIONS

A\ cauTioN
The warning lamp flashes and warning beep sounds when the ESP is operating
When the ESP operates during vehicle movement, the ESP warning lamp on the instrument
panel flashes and beep comes on every 0.1 second. The ESP system is only a
supplementary device for comfortable driving. When the vehicle exceeds its physical limits, it
cannot be controlled.
Do not rely on the system. Keep on the safe driving.

Feeling when ESP is working

When the ESP system activates, the feeling can be different depending on vehicle driving
conditions.

For example, you will feel differently when the ESP system is activated during the ABS is
operating with the brakes applied and when the brakes are not applied on a curve.

If the ESP system operates when the brake is applied, the brake pressure will be increased on
the corresponding wheel which already has braking pressure for the ESP controls.

ARP Operation

During the ARP operation, vehicle safety (rollover prevention) takes the first priority and thus,
stronger engine control is in effect. Consequently, the vehicle speed decreases rapidly, so the
driver must take caution for the vehicle may drift away from the lane.

Noise and vibration that driver feels when ESP system is operating

The ESP system may transfer noise and vibration to the driver due to the pressure changes
caused by the motor and valve operations in a very short period of time. And, keep in mind
that the output and vehicle speed could be decreased without rpm increase due to the ASR
function that controls the engine power.

Modification basis ESP

Application basis ACTYON SPORTS 11 2012.01
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4. WARNING LAMPS

L 3 0 0

1. ABS warning lamp

2. Brake warning lamp

3. ESP OFF indicator

4. ESP warning lamp/indicator
5. EBD warning lamp

1) ABS Warning Lamp

ABS warning lamp module indicates the self diagnosis and malfunction.
ABS warning lamp ON:

1. When turning the ignition switch to ON position, ABS warning lamp comes on for 3
seconds for self diagnosis and goes off if the system is OK (initialization mode).

2. When the system is defective, the warning lamp comes on.

3. When disengaging the connector, the warning lamp comes on.

4. ABS is not available during lamp ON. In this condition, Only normal brake system without
ABS function is available.

5. When the communication between warning lamp CAN module in meter cluster, the warning
lamp comes on.

ESP Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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2) EBD (Electronic Brake-force Distribution) Warning Lamp (Brake
Warning Lamp)

EBD warning lamp when the system perform the self diagnosis and when it detects the
malfunction of EBD system. However, the brake warning lamp comes on regardless of EBD
when the parking brake is applied.

EBD warning lamp ON:

1. When turning the ignition switch to ON position, ABS warning lamp and the brake warning
lamp comes on for 3 seconds for self diagnosis and goes off if the system is OK
(initialization mode).

. When applying the parking brake, the brake warning lamp comes on.

. When the brake fluid is not sufficient, the brake warning lamp comes on.

. When disengaging the connector, the warning lamp comes on.

. When the system is defective, ABS warning lamp and the brake warning lamp come on
simultaneously.

a. When the solenoid valve is defective

b. When one or more wheel sensors are defective
c. When ABS HECU is defective

d. When the voltage is abnormal

e. When valve relay is defective

O~ WON

6. When the communication between warning lamp CAN module in meter cluster, the
warning lamp comes on.

3) ESP OFF Indicator
ESP OFF indicator ON:

1. When turning the ignition switch to ON position, ESP warning lamp comes on for 3 seconds for

self diagnosis and goes off if the system is OK (initialization mode).

2. When the ESP OFF switch is pressed to turn off ESP function, ESP OFF indicator comes on.

4) ESP Warning Lamp

1. ESP warning lamp ON:

2. When turning the ignition switch to ON position, ESP warning lamp comes on for 3 seconds
for self diagnosis and goes off if the system is OK (initialization mode).

3. When the system is defective, the warning lamp comes on.

4. When the ESP function is activated, ESP warning lamp blinks with the interval of 2 Hz.

5. When the communication between warning lamp CAN module in meter cluster, the warning
lamp comes on.

5) ESP OFF Switch

If ESP OFF switch is pressed, ESP function is deactivated and the ESP OFF indicator in the
instrument cluster comes on.
To resume the ESP function, press the switch again. At this time, ESP OFF indicator goes out.

Modification basis ESP
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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5. SYSTEM DESCRIPTION
1) Block Diagram of ESP HECU
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2) Operation of ESP System

The ESP (Electronic Stability Program) has been developed to help a driver avoid danger of losing
control of the vehicle stability due to understeer or oversteer during cornering. The yaw rate
sensor, lateral sensor and longitudinal sensor in the sensor cluster and the steering wheel angle
sensor under the steering column detect the vehicle conditions when the inner or outer wheels are
spinning during oversteer, understeer or cornering. The ESP ECU controls against oversteer or
understeer during cornering by controlling the vehicle stability using input values from these
sensors and applying the braking force to the corresponding wheels independently. The system
also controls the engine power right before the wheel spin synchronized with the ASR function to
decelerate the vehicle automatically in order to maintain the vehicle stable during cornering.

(1) Under steering

Desired

course Without

ESP

Braked
wheel

Braking
force

» What is understeering?

Understeer is a term for a condition in which the steering wheel is steered to a certain angle during
driving and the front tires slip toward the reverse direction of the desired direction. Generally,
vehicles are designed to have understeer. It is because that the vehicle can return back to inside of
cornering line when the steering wheel is steered toward the inside even when the front wheels are
slipped outward.

As the centrifugal force increases, the tires can easily lose the traction and the vehicle tends to slip
outward when the curve angle gets bigger and the speed increases.

Modification basis ESP
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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» ESP controls during understeer

The ESP system recognizes the directional angle with the steering wheel angle sensor and senses
the slipping route that occurs reversely against the vehicle cornering direction during understeer
with the yaw rate sensor and lateral sensor. Then, the ESP system applies the braking force to the
rear inner wheel to compensate the yaw moment value. In this way, the vehicle does not lose its
driving direction and the driver can steer the vehicle as intended.

(2) Over steering

Desired
course

Braked
wheel

Without
ESP

Compensating
yaw moment

Braking
force

» What is oversteering?

Oversteer is a term of a condition in which the steering wheel is steered to a certain angle during
driving and the rear tires slip outward losing traction.

Compared to understeering vehicles, it is hard to control the vehicle during cornering and the
vehicle can spin due to rear wheel moment when the rear tires lose traction and the vehicle speed
increases.

» ESP controls during oversteer

The ESP system recognizes the directional angle with the steering wheel angle sensor and
senses the slipping route that occurs towards the vehicle cornering direction during oversteer

with the yaw rate sensor and lateral sensor. Then the ESP system applies the braking force to the
front outer wheel to compensate the yaw moment value. In this way, the vehicle does not lose its
driving direction and the driver can steer the vehicle as intended.

ESP Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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3) Vehicle Control During Cornering

The figure below shows the vehicle controls by the ESP system under various situations such as
when the brake pedal is depressed or not depressed during cornering, when the ABS is operating
and when braking without the ABS. It also includes the vehicle conditions when the TCS, a part of
the ESP system, is operating.

Condition Understeer control Oversteer control

ESP

\ auto brake

S

Only ESP in
operation
No braking by driver

A i
Engine
control

ESP
auto brake l \
ESP

% : Driver auto brake(ABS)

foot brake not operating

operation @ @
ESP &
+

Normal braking @

(no ABS operation) ESP
auto brake

@ . Driver foot brake
operation

1: The slip occurs
under ESP
operation

2: ABS operation

ESP %
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. . LULL
2: ASR control 11 The slip occurs Hx
under ESP operation ;"
+
ESP +ASR Engine
control
1: The slip occurs \ ‘
under ESP
operation
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4) HBA (Hydraulic Brake Assist System)

Experienced drivers

o

-

2 -
£ 3 Pt
[ Jf
§e] - .
= -~ Inexperienced
o g drivers
T) 4 L & &R B & N _§ &N N _§N &R N __§N__§N
3 Elderly and physically
o weak drivers
2
0 0.2 0.4 0.6 0.8 1.0

Time(s)

(1) Purpose

HBA (Hydraulic Brake Assist) system helps in an emergency braking situation when the driver
applies the brake fast, but not with sufficient pressure, which leads to dangerously long braking
distance. ECU recognizes the attempt at full braking and transmits the signal calling for full brake
pressure from the hydraulic booster. An inexperienced, elderly or physically weak driver may suffer
from the accident by not fully pressing the brake pedal when hard braking is required under
emergency. The HBA System increases the braking force under urgent situations to enhance the
inputted braking force from the driver. Based on the fact that some drivers depress the brake
pedal too soft even under when hard braking is necessary, the HECU system is a safety
supplementary system that builds high braking force during initial braking according to pressure
value of the brake pressure sensor and the pressure changes of the pressure sensor intervals.
When the system is designed to apply high braking force when brake pedal is depressed softly by
an elderly or physically weak driver, the vehicle will make abrupt stopping under normal braking
situation due to high braking pressure at each wheels.

(2) Operation

The brake pressure value and the changed value of the pressure sensor are the conditions in
which the HBA System operates. There are 2 pressure sensors under the master cylinder. When
the ESP ECU system determines that emergency braking is present, the pump operates, the
brake fluid in the master cylinder is sent to the pump and the braking pressure is delivered to the
wheels via the inlet valves . If the drive depress the brake pedal slowly, the pressure change is not
high. In this case, only the conventional brake system with booster is activated.

(3) Operating conditions

- Sensor pressure: over 40 bar
- Pressure changes: over 850 bar/sec
- Vehicle speed: over 30 km/h

ESP Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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5) ARP (Active Roll-Over Protection

The ARP (Active Roll-over Protection) system is a safety assistant device that minimizes, by
controlling brakes and the engine, the physical tendency of the vehicle rollover during sharp lane
changes or U-turns. For the system, software is added to the existing ESP system and no
additional device or switch is needed. One must note that the ARP system, just as general
assistant devices including the ABS, is only a safety assistant device using the ESP system and its
function is useless when the situation overcomes the physical power. Following picture shows
how the ARP compensates the vehicle position by varying each wheel's braking power to
overcome the physical tendency of the vehicle rollover during sharp turns.

Lateral sensor
(In sensor cluster) e

Brake force

Radius

Vehicle speed

The vehicle driving condition is controlled by the internally programmed logic according to the
input signals from wheel speed sensor, steering angle sensor and lateral sensor.

Steering wheel
angle sensor Input data signal Yaw rate torque value Comparative ‘ Actuator
_____ " '> processing calculation data processing operation
A
Lateral sensor
————— ESP AREA L= Driving conditions
Wheel speed
sensor
_____ > Yaw rate value }
Yaw rate
sensor
" Other reference
- values
ARP AREA l_
P
/In T Assess whether vehicle
_> P 519 — condition meets ARP —ﬁAdjust with ARP function
processing . L
operation condition L :
A\ cauTioN

During the ARP operation, vehicle safety (rollover prevention) takes the first priority and thus,
stronger engine control is in effect. Consequently, the vehicle speed decreases rapidly, so the
driver must take caution for the vehicle may drift away from the lane.

Modification basis ESP
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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6. HYDRAULIC CIRCUIT OF ESP

|
I--Separation {--
valve

T oW } %5%2822 % WIS W
W

oLV ol

NC NC NC

UHE RIS
NC

% LPA %

MCP: Master Cylinder Primary
MCS: Master Cylinder Secondary
ESV: Electric Shuttle Valve

NO: Normal Open

NC: Normal Close

LPA: Low Pressure Accumulator

ESP Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN




11-19

» Circuit description

When compared to the vehicle equipped with ABS/EBD only, the internal hydraulic circuit has a
normally-open separation valve and a shuttle valve in primary circuit and in secondary circuit.
When the vehicle brakes are not applied during engine running or when applying the non-ABS
operating brakes, the normally-open separation valve and the inlet valve are open, whereas the
normally-closed shuttle valve and the outlet valve are closed.

When the ESP system is operating, the normally-open separation valve will be closed by the
solenoid valve operation and the hydraulic circuit will be established by the shuttle valve. Then,
the inlet and outlet valves will be closed or open depending on the braking pressure RISE, HOLD
or DUMP conditions.

» Flashing warning lamp and warning sound during ESP operation

When the ESP operates while the vehicle is moving, the ESP warning lamp on the instrument
panel flickers and the buzzer sounds at every 0.1 second. The ESP lamp operation is to inform a
driver that the vehicle is extremely unstable.

The ESP system is just a supplementary system for the vehicle and it cannot control the vehicle
over the physical limit. Do not solely rely on the system but be advised to drive the vehicle safely.

» Drive feeling during ESP operation

When the ESP system activates, the driving feeling can be different depending on vehicle driving
conditions. For example, it will feel different when the ESP system is activated while the ABS is
operated by depressing the brake pedal and when the ESP system is in control without the brake
pedal depressed on the same curve.

If the ESP system operates with the brake applied, the brake pressure will be increased on the
corresponding wheel which already has braking pressure for the ESP controls. In other words, the
ESP system would make the driver feel more abruptly braked compared to the situation that the
braking pressure is applied to wheel which had no braking force.

» Noise and vibration that driver senses during ESP operation

The ESP system may transfer noise and vibration to a driver due to the pressure changes caused
by the motor and valve operations in a very short period of time.

Extreme cornering will trigger the ESP operation and this will make the driver sense noise and
vibration due to sudden brake application.

Also, the ESP system controls the engine power. Therefore, the driver may notice the engine
power decreases even when the accelerator pedal is depressed.

Modification basis
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1) Idling and Normal Braking Condition

=

Shuttle valve
: 72{ H I:| Separation valve
Pump L @

e

Inlet valve

U

In this position, the separation valve and the inlet valve are open (normal open), the electrically

operated shuttle valve and the outlet valve are closed.
When the brake is applied under these conditions, the brake fluid will be sent to each wheel via

the separation valve and inlet valve.

ESP Modification basis
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2) DUMP (ESP is working) Mode
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The pressure decreases just before the wheel speed drops and the wheels are locked.

The inlet valve closes and the outlet valve opens as in the ABS HECU and the oil is gathered at
the low pressure chamber while no additional oil is being supplied. Then the pump operates to
allow fast oil drainage. The shuttle valve and the separation valve do not operate while
decompression.
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3) HOLD (ESP is working) Mode

Low pressure
champer

T

=

=t IS
L = £
—

J
_J

Inlet valve Outlet valve

The Inlet valve and outlet valve will be closed to maintain the pressure in the hydraulic circuit
applied at the wheels. By closing the valves, the hydraulic pressure at the wheels will not be lost

or supplied any more. During ESP operation, the separation valve closes and only the shuttle valve
at the pump opens.

ESP Modification basis
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4) RISE (ESP is working) Mod
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The shuttle valve and inlet valve will be open and the separation valve and outlet valve will be
closed. Then, the pump is operated. When ESP operates while the ABS is operating, the
pressure will be increased continuously until just before the corresponding wheel gets locked.
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5) Hydraulic Circuit of HBA
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The above figure shows one front and one rear wheel and the same hydraulic circuit forms as in
the ESP operation. When HECU recognizes that it is an emergency and it is required for hard
braking, depending on the pressure value of the brake pressure sensor and pressure changes
caused by the pressure sensor timing, it operates the pump immediately to apply the brake
pressure at the wheels. Then, the pressure in the pump increases until just before the
corresponding wheel gets locked. The motor still keeps rotating and the outlet valve and the
separation valve will stay closed. When the wheel starts to lock, the HBA function cancels and

switches to ABS operation.
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7. CIRCUIT DIAGRAM
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Application basis

Affected VIN
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STEERING

4610-01

GENERAL INFORMATION

1. SPECIFICATIONS

Description Specification
Steering wheel Type 4-spoke type
Gear box Type Rack and pinion type
Gear ratio 40.245
Steering angle Inner 37.59°
Outer 33.48°
Oil pump Type Vane type
Maximum pressure (kgffcm?2) 90 £ 3
Pulley size (mm) 2115
Operating temperature -40C~150C
Minimum turning radius (m) 5.95
Steering oil Type ATF Dexron Il or llI
TOTAL FLUIDE DA
(Extreme cold condition only)
Capacity (L) Approx. 1.0

Service interval

Daily check and add if necessary.

Modification basis

Application basis

Affected VIN

STEERING
ACTYON SPORTS 11 2012.01
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2. SYSTEM LAYOUT
1) Steering Wheel and Column

. Body assembly - steering wheel
. Damper - steering wheel

. Screw

Lid

Bolt

. Column & shaft assembly - tilt

. Shaft assembly - lower

. Nut (39.2~58.5 Nm)

0N UAWN PR

9. Washer

10.Bolt (19.6~24.5 Nm)

11.Bolt (19.6~24.5 Nm)

12.Nut

13.Bolt - joint (17.6~24.5 Nm)
14.Washer

15.Blanking cover - cruise switch

STEERING
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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2) Steering Gear Linkage

o

WHEEESN STEERINESSESR ABS BRAKE ESUSPENSE T/C AXLE QJPROPELL§CLUTCHE 5 M/T 6 M/T [ DSI6AT
TIRE G SYSTEM ION ER

10

1. Linkage assembly - gear & operation 7. Pin

ball joint 8. Nut
2. Bolt (100~130 Nm) 9. End assembly - tie rod
3. Nut (100~130 Nm) 10.Boot kit - power steering gear box
4. Bolt (100~130 Nm) 14.Clamp - mounting
5. Nut (100~130 Nm) 15.Rubber - mounting
6. Bolt (100~130 Nm)

Modification basis STEERING

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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ACTYVON

STPOITS

3) Pipe Lines

. Clamp - pipe
. Nut - well

. Screw

. Bolt

. Hose - return
. Hose - return

© 0o ~NO O A~ADNPP

Power steering pump

. Hose assembly - pump to gear
. Tube & hose assembly - return

STEERING
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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3. TROUBLESHOOTING

Problem Possible Cause Action
Movements of steering | Unregular wear or binding of steering ball joint Lubricate or replace
feels heavy due to lack of lubrication or foreign material

insertion

Damaged or defective steering gear Replace the steering
gear assembly

Incorrect steering pinion preload Adjust

Defective steering shaft joint Replace

leakage of steering fluid

Repair or replace

Insuffcient steering fluid or air insertion

Fill up fluid or bleed air

Defective steering oil pump

Replace

Damaged or loosened pump drive belt

Adjust or replace

Clogging of fluid line

Repair or replace

Damaged wheel or tire

Repair or replace

Defective suspension

Repair or replace

Steering wheel pulls to
one side

Damaged steering linkage

Replace

Damaged wheel or tire

Repair or replace

Defective suspension

Repair or replace

Defective brake system

Repair or replace

Excessive free play of Worn steering gear Replace the steering
steering wheel gear assembly
Worn or damaged steering ball joint Replace
Looseness of steering gear box Retighten
Poor returning of Broken or binding of steering ball joint Replace

steering wheel

Improper correct steering pinion preload

Replace the steering
gear assembly

Damaged wheel or tire

Repair or replace

Defective suspension

Repair or replace

Modification basis

Application basis

Affected VIN

STEERING
ACTYON SPORTS 11 2012.01
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Problem Possible Cause Action
Excessive vibration of Broken steering linkage Replace
steering wheel L f steeri b Retight
(shimming) ooseness of steering gear box etighten
Broken or binding of steering ball joint Replace
Worn or damaged front wheel bearing Replace

Damaged wheel or tire

Repair or replace

Defective suspension Repair or replace
Abnormal noise from Looseness of steering gear box Retighten
steering system . .
g5y Defective steering gear Replace the gear
assembly
Interference between steering column and Repair
parts
Looseness of steering linkage Retighten

Loosened or damaged oil pump drive belt

Adjust or replace

Looseness of oil pump bracket Replace
Looseness of ail pump Replace
Air insertion into system Bleed air
Defective oil pump Replace
Abnormal noise when Looseness of steering column Retighten

turning steering wheel

Worn or damaged steering shaft bearing

Replace the steering

column
Looseness of intermediate shaft Retighten
Too heavy steering wheel | Worn or damaged steering shaft bearing Replace the steering
column

STEERING
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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4. INSPECTION AND MAINTENANCE

» Gear Preload Check

Preload is the term used in mechanical engineering to describe the load applied to a fastener
merely as a result of being fastened (and before any external loads are applied)

1. Place the wheels at straight ahead
direction.

2. Lift up the vehicle with a ift.

3. Unscrew the adjusting plug lock nut.

4. Measure the torgue of the adjusting plug.

5. If the torgue is excessive or too low, adjust
to the specified torque.

- Place the rack gear to the center
position.

- Tighten the adjusting plug to 10.2 Nm.

- Turn the pinion gear so that the rack
gear is turned to lock to lock 5 times.

- Unscrew the adjusting plug.

- Tighten the adjusting plug to 4.6 10 5.6
Nm.

- Unscrew the adjusting plug to 67.5°.

Lock nut
Adjusting plug
Lock nut
Rack support spring
Bushlng E
Yoke plug
Rack support yoke
Modification basis STEERING
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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» Free Play Check

1. Start the engine and place the wheels at
straight ahead direction.

2. Turn the steering wheel until the tires starts
to move and measure the distance on the
circumference of the steering wheel.

Free play 30 mm

A\ cauTION
If the free play is out of the specified
value, check the free play in steering
column shaft connection and steering
linkage. Replace or repair if necessary.

» Steering Angle Check

1. Park the vehicle on a paved and flat
ground and place the front wheels at
straight ahead direction.

2. Start the engine and let it run around 1,000
rpm.

3. Install the spring scale on the
circumference of the steering wheel and
measure the steering effort in both
directions.

Steering effort in

) below 3.0 kg
standstill

A\ cAUTION
The difference between both sides should
be within 0.6 kg.

1. Place the front wheel on a turning radius
measuring tool.

2. Turn the steering wheel to the its both
ends and measure the maximum steering
angle.

Steering angle|  nner 37.59°

Outer 33.48°

A\ cauTioN
If the steering angle is out of the specified
value, check and adjust the toe-in.

STEERING
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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» Oil Level Check

HOT MAX
COLD MAX
HOT MIN
COLD MIN

Check the fluid level on a level ground with
the engine turned off. The fluid level should
be between the MIN and MAX marks on the
reservoir cap gauge.

1. Place the vehicle on a level ground and
start the engine and let it run at idle speed.

2. Turn the steering wheel several times so
that the oil temperature reaches to normal
operating level (75~85°C).

3. Place the steering wheel at straight ahead
direction.

4. Check the oil level in the power steering oil
reservoir. Adjust the oil level between MAX
and MIN.

e
Engine idling Engine running
» Oil Change

A\ cAuTION

If the difference between two
measurements is below 5 mm and the level
is between MAX and MIN level, it's normal.
If it is over 5 mm, bleed air from the

system.

1. Open the power fluid reservoir cap and
drain the fluid completely with oil suction
device. To make it easy, turn the steering
wheel to its both ends several times.

2. Fill up the specified fluid into fluid reservoir
and bleed air from the steering system.

Application basis

Affected VIN

Oil type ATF Dexron Il or llI
Capacity approx. 14 (|chud|ng
reservoir)
Modification basis STEERING

ACTYON SPORTS 11 2012.01
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» Air Bleeding

The air bleeding should be done after
servicing the power steering system and when
the difference between two measurements
(cooled and normal temperature) is
prominent.

1. Lift up the vehicle very carefully.

2. Turn the steering wheel to its both ends
several times and add the oil up to MAX
line in the steering oil reservoir.

3. Periodically crank the starting motor and
turn the steering wheel to its both ends

S without any interruption.

COLmAX 4. Check the oil level again. If the oil level is
COLD MIN

fluctuated, repeat the procedures from
Max step 3 to step 5.
Min 5. Start the engine.

6. Turn the steering wheel to its both ends
until any bubble can be found in the
steering oil reservoir.

7. Perform the test drive and check the
steering wheel for normal operation and
noise.

8. If the oil level abruptly goes up, bleed the
air from the system again.

Normal Abnormal

A\ cauTioN

- If the air bleeding is not properly
performed, the life span of the power
steering pump may be shortened.

STEERING Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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» Oil Pump Pressure Check

Check the oil pump pressure to locate any
defect in oil pump.

A\ cAuTION

Before checking the pressure, check the oil
level and belt tension. Prepare the empty
container to collect the spilled oil during the
service.

1. Unscrew the pressure line fitting in power
steering pump.

2. Install the pressure gauge between the
power steering pump and the power
steering oil pressure line.

3. Place the shift lever to neutral position.
Apply the parking brake.

4. Open the valve in pressure gauge. Start
the engine and let it run at idle speed.

v 5. Turn the steering wheel several times so

S PR ' that the oil temperature reaches to normal

operating level.

6. Fully close the valve in pressure gauge and
measure the oil pressure.

Qil
reservoir

A\ cauTiON

‘ - To prevent internal damage, do not close
the gauge valve over 10 seconds.

- Keep the oil temperature at proper range.

PS

Relief pressure 90 + 3 bar

Modification basis STEERING

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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Qil
reservoir

7. Measure the oil pressure with the gauge
valve fully open.

Pressure at no load 3105 bar

reservoir

8. If the pump pressure is in specified range,
the pump is normal. If not, replace the
power steering pump

9. Turn the steering wheel righ or left until it
stops with the engine idling ans valve fully
open.

Oil pressure 78 to 83 bar

A\ caAuTION

- To prevent the internal damage, do not
close the gauge valve for over 10
seconds.

- Keep the oil temperature at proper range.

STEERING
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM DESCRIPTION

The power steering has been designed to make the wheel move more easily than in a manual
steering system. The hydraulic power assists the process utilizing hydraulic fluid. The fluid
increases pressure in the power steering pump and aids the movement of the steering
mechanism. The power steering system consists of pump, oil reservoir, rack and gear box. The
power steering pump is a vane type and delivers hydraulic pressure to operate the power steering
system. The pressure relief valve in the pump controls the discharging pressure. The rotary valve
in the rack and the pinion gear directs the oil from the power steering pump to one side of the
rack piston. The integrated rack piston converts the hydraulic pressure to linear movement. The
operating force of the rack moves the wheels through the tie rod, the tie rod end and the steering
knuckle. Even though the hydraulic pressure cannot be generated, a driver can steer the vehicle
without power assist but it needs very high steering force. In this case, the operating force of the
steering wheel is conveyed to the pinion, and the movement of the pinion moves the rack through
the pinion gear combined to the rack gear.

WHEEESN STEERINESSESR ABS BRAKE ESUSPENSE T/C AXLE QJPROPELL§CLUTCHE 5 M/T 6 M/T [ DSI6AT
TIRE G SYSTEM ION ER

Modification basis STEERING

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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2. SYSTEM LAYOUT

The steering pump is driven by the engine power through a belt. This pump circulates the power
steering oil from the reservoir -> steering pump -> oil supply pipe -> steering gear box -> ail
return pipe -> reservoir to perform steering operations

Return hose & tube

Steering pump &

Column & shaft \ I reservoir

Steering wheel

N\
Lower shaft A

Linkage gear box

Steering pump Steering return pipe Steering cylinder

Return line

e —————— . —I : L

High pressure line ﬁ

[ — S

STEERING
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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» Oil Flows during Right Turn

Oil reservoir

Steering pump

Piston pipe

Piston

Modification basis

Application basis

Affected VIN
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WHEEL TIRE

GENERAL INFORMATION

1. SPECIFICATIONS

Description Specification
Tire 16 inch 225/75R 16
18 inch 255/60R 18
Tire inflation pressure Front: 32 psi

Rear: 32 psi (44 psi: when the vehicle is fully
laden with luggage)

Wheel 16 inch 6.5 x 16
18inch 75Jx18
Balance weight 16inch Inner; Attachment type
Outer: Clip type
18inch Inner: Attachment type
Outer: Attachment type

Tightening torquse of wheel bolt

127.4 ~ 156.8 Nm

2. APPEARANCE OF WHEEL

16 inch: 215/65R 16

18 inch: 225/55R 18

Modification basis

Application basis
Affected VIN

WHEEL TIRE
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3. TROUBLE DIAGNQOSIS
Problem Possible Cause Action
Uneven tire wear Incorrect tire pressure Adjust
Unbalanced wheel Adjust

Improper location change of tire

Change tire location in
specified interval

Incorrect toe adjustmen Adjust
Incorrect wheel bearing preload adjustment Adjust
Malfunction of brake syste Adjust
Tire squeal, vibration Too low tire pressure Adjust
Unbalanced wheel or tire Adjust

Heavy vibration of wheel or tire

Uneven tire wear

Uneven tire wear Check and adjust
Premature tire wear Too high tire pressure Adjust
Fast driving with low pressure tire Adjust
Overload Adjust
WHEEL TIRE

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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4. INSPECTION
1) Appearance Check

Symptom

Possible Cause

Wear at tread edge

Insufficient tire inflation
pressure or overload

Inside
] —

Excessive tire inflation pressure

Excessive wear in the outer side of
the tread than in the inner side

4

Outside
+

Inside
] —

Excessive camber or deflection
of knuckle arm

Excessive wear in the inner side of
the tread than in the outer side

b

Inside
] —

- re

Insufficient camber or
deflection of knuckle arm

Modification basis

Application basis

Affected VIN

WHEEL TIRE
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Symptom

Possible Cause

Blade type wear from outer side
toward inner side of the tread

Inside

Excessive toe-in,
Deflection of knuckle arm,
Difference in tie rod length
between left and right sides

Blade type wear from inner side
toward outer side of the tread

Inside

Excessive toe-in,
Deflection of knuckle arm,
Difference in tie rod length
between left and right sides

Inside
—~al—

Poor wheel balance,
Loose wheel bearing,
poor wheel alignment

WHEEL TIRE
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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2) Typical Inspection

1. Tread
Inspect the tread condition on the tire
surface and various damages resulting
from the foreign materials, crack, stone or
nail etc. If there is any damage in the tire,
repair or replace it.

2. Wear limit
- Measure the depth of the tire tread. If
the depth of the tread is below the
specified value, replace the tire

Wear limit 1.6 mm

L - You can see the protruded part in the
groove at the point with mark "A", which
is the indicator of the tread wear limit.

- The limit of the tread wear for all season
tires are 1.6 mm, which is the same as
the general tires, but the wear limit mark
is indicated as '| .
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A\ cAuTION

- Higher than recommended pressure can cause hard ride, tire bruising or damage and rapid
tread wear at the center of the tire.

- Excessive tire wear over the limit of the tread wear (1.6 mm) can cause lower sliding friction
due to longer braking distance, easy tire burst by foreign materials, tire hydroplaning, and
tough brake and steering wheel handling.

Modification basis WHEEL TIRE
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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3. Tire inflation pressure

- Tire inflation pressure

Specified value

32 psi

Proper
inflation

Proper
inflation

Over

inflation

- Check the tire inflation pressure by

inspecting the tread width.

"
| 1

Tread width

i i

' Tread width

|
1 1

Tread width

A\ cAUTION

Maintaining the specified tire ressure is
essential for comfortable riding, driving
safety, and long tire life. Incorrect inflation
pressures will increase tire wear and will

impair safety, vehicle handling,

comfortable driving and fuel economy.
Always make sure that the tire inflation

pressure is correct.

4. Wheel runout

If wheel runout or tire runout is excessive,
it could result in abnormal wear of the tire.
Measure the runout with a dial gauge.

- Measure the dial runout and lateral
runout on both the inboard and

outboard rim flanges.

Specified value

2.66 mm

- Measure free radial runout on the tire

tread.

Specified value

2.03mm

A\ cAUTION

- If any measurement exceeds the above
specifications, replace the applicable

tires or wheels

WHEEL TIRE

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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5. Wheel balance

- Check the wheel balance when the
wheel is unbalanced or the tire is
repaired.

- The total weight of the wheel weight
should not exceed 150 g.

- Ensure that the balance weight installed
is not projected over 3mm from the
wheel surface.

- Use the specified aluminum wheel
balance weights for aluminum wheels.

- Weight balance can be added by 5 g.

- There are two types of weight balance,
tape type and adhesion type.

17

6. Change tire location
To avoid uneven wear of tires and to
prolong tire life, inspect and rotate your
tires every 5,000 km.

I

A\ cAuTION
- Mixing tires could cause to lose control while driving. Be sure to use the same size and type
tires of the same manufacturer on all wheels.

Modification basis WHEEL TIRE

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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5. COMPONENTS

1. Alloy wheel

2. Alloy wheel

3. Steel wheel

6. Cap assembly - wheel
7. Cap assembly - wheel
8. Nut (127.4 ~ 156.8 Nm)
9. Tire

WHEEL TIRE
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

A radial tire uses a cord angle of 90 degrees. That is, the cord material runs in a radial or direct

line from one bead to the other across the tread. In addition, a radial tire has a belt overwrap

under the tread surface to provide greater structural stability. The belt overwrap of a radial tire
distortion while the radial structure enables high speed driving.

Tire supports the weight of the vehicle, reduces the impact from the road and at the same time,
transmits the power to propel, brake and steer on the road. It also functions to maintain a

vehicle’s movement. In order to complete such tasks, a tire must be structured to be a resilient
vessel of air.

There is wear limit mark on the tire, which protrudes as a strip shape located approximately 1.6

mm from the groove bottom. This wear limit mark is not seen from the outside so there is

additional "A" mark on the shoulder to let the driver find the wear mark easily. To measure the tire
groove depth, measure at any point other than the point which has a wear limit mark.

The tire is worn unevenly according to the driver's driving habit, improper servicing, low tire

inflation pressure, changed tire location, etc.
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» Location

OVM Tools

1. Jack (pantograph jack)
0 2. Wheel wrench
——ul- 3. Jack connection
3 T‘: 4. Driver (+, -)

0 [3) (5) 5. Spanner

Valve insert Spare tire

WHEEL TIRE Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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» Structure of Tire

Tread

This thick layer of rubber provides the interface between the tire and the road. Wear-resistant
rubber is used to protect the carcass and belt against fractures and impacts and to deliver a long
driving life.

Shoulder
Located between the tread and sidewall, the shoulder rubber is the thickest so that the design
must allow for the easy diffusion of heat generated within the tire while driving.

Sidewall

The part between the shoulder and bead, the flexible sidewall protects the carcass and enhances

the ride. A tire’s type, size, structure, pattern, manufacturing company, product name and various
characters are indicated here.
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Bead

The bead attaches the tire to the rim and wraps the end of the cord fabric. Comprised of the
bead wire, core, flipper and other parts, the bead is generally designed to be slightly tight around
the rim so that in the case of a sudden drop in inflation pressure, the tire will not fall off the rim.

EERIN
G

Carcass
As the most important framework of a tire, the entire inner layer of cord fabric is called the
carcass. The carcass acts to support air pressure, vertical load and absorb shocks.

WHEEL gS¥E
TIRE

Modification basis WHEEL TIRE

Application basis ACTYON SPORTS 11 2012.01

Affected VIN




13-14

ACTYON

= ) 7 4 o~ o

» Tire Unit Indication

Tire width ——

|<— Nominal section width(W) —

. Tire width under _,|
nominal load

l = Nominal section height (H) / Nominal section

Nominal |
“— section width —"| :
rTread width —>| |
T 1 ' ro
= g Nominal
e e section ! .
S g . Nominal
% = | height section height §
=
z ° | ; j | H N
X . Rim flange height J
3 Rim width -
=% .
Q
3 |
‘C_D‘_ H
o
- !
8
g |‘_ Distance between |
center lines of — P—
g_ ’ dual tires Aspect ratio (/0)
Q | |
=}
3
= - X 100
o
Q
v |
A .
G U L A ey

» Tire Inflation Pressure (32 psi)

ground and tire faces the
tread layer completely. Thus
the driving force and the
braking force are optimized,
and the tire is worn out evenly
resulting in increased life.

the ground and tire is not
enough, so the tire is worn
out unevenly and the tire is
vulnerability to outside
influence.

Proper inflation Excessive inflation pressure Low inflation
pressure pressure
Tread width Tread width Tread width
The contact area between the The contact area between The contact area between the

ground and tire is excessive,
so a lot of heat is generated
and the tire is worn out
unevenly and abnormally.

WHEEL TIRE
ACTYON SPORTS 11 2012.01
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2. ABNORMAL TIRE SYMPTOM

» Standing Wave

Specified tire inflation pressure 32psi

During driving, the rotating tire repeats deformation and restoring movement in is tread. This
happens when the tire pressure is low in high speed driving.

However, when the wheel rotating speed is fast, the tire is deformed even before it is restored to
its original shape and the trembling wave appears on the tread portion. If this symptom lasts for
an extended period of time, the tire can be blown out in a short period of time.

If the standing wave symptom occurs on the tire, rubber on the tread comes off and eventually
the tire can be blown out which is very dangerous. When driving at high speed, the inflation
pressure should be increased to decrease heat generation due to extension and contraction
motion, to decrease hydroplaning and to prevent standing wave.

To prevent this symptom, it is recommended to increase the tire pressure 10 ~ 30 % higher than
the specified pressure value in high speed driving.
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» Hydro Planing

<= Driving at high speed <= Driving at low speed

When the vehicle is driven on a road surface covered with water at high speed, tires do not
contact with the road surface but rotate floating on a thin film of water.

It causes brake failure, lower traction force and losing the steering performance.

To prevent this, increase the tire inflation pressure, use tires with leaf shape tread which is not
worn. However, it is a best measure to drive slowly.

WHEEL TIRE Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3. WHEEL BALANCE

If weight is not equally distributed around the wheel, unbalance centrifugal force by the wheel
rotation produces vibration. As the centrifugal force is produced proportional to the square of the
rotating speed, the wheel weight should be balanced even at high speed. There are two types of
the tire and wheel balancing: static and dynamic. Abnormal vibration may also occur due to

unbalanced rigidity or size of tires.

P Static Balance

[Figure 1]

» Dynamic Balance

[Figure 2]

When the free rotation of the wheel is
allowed, the heavier part is stopped on the
bottom if the wheel weight is unbalanced and
this is called "Static Unbalance". Also, the
state at which tire's stop position is not same
is called "Static Balance" when the wheel is
rotated again. If the part A is heavier as
shown in the figure 1, add the balance weight
of a weight corresponding to unbalanced
weight from B to A to maintain the static
balance. If the static balance is not
maintained, tramping, up and down vibration
of the wheels, occurs.

The static unbalance of the wheel creates the
vibration in the vertical direction, but the
dynamic unbalance creates the vibration in
the lateral direction. As shown in the figure 2
(@), if two parts, (2) and (3), are heavier when
the wheels are under the static balance
condition, dynamic unbalance is created,
resulting in shimmy, left and right vibration of
the wheels, and the torque Fxa is applied in
the axial direction. To correct the dynamic
unbalance, add the balance weight of a same
weight for two points of the circumference of
the rim, A and B, as shown in the figure 2 (b),
and apply the torque in the opposite direction
to the torque Fxa to offset in order to ensure
smooth rotation of the wheel.
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A/C ASSEMBLY 6810-01

1. SPECIFICATIONS

Description Specification
Heater Core size (mm?) 200 x 165.5 x 25
Capacity (kcal/h) 4,700
Evaporator Core size (mm?) 254.8 x 196.7 x 60
Capacity (kcal/h) 4,700
Blower Supplied power (W) 240 + 10% Max (atl2V)
Fan speed (rpm) 2900 £ 200
Supply voltage (V) 12.0
PTC Supply power (W) 900~1,050
Compressor Capacity (cclrev) 170
Diameter of pulley (mm) 120
Max. speed (rpm) 8,000
Supply voltage (V) 12.0
Power consumption (A) 2.2
Discharge pressure (kgf/cm?G) 8~10
Power transistor Supply voltage (V) 12.0
Operating temperature (C) -30C~60C
Resistance Hi-Low () 20Q + 10%
Hi-ML (Q) 0.9Q +10%
Hi-MH (Q) 04 +10%
AIR CONDITIONING SYSTEM PYST—

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN




ACTYvON

S POJ7S 6810-01 01-3

2. COMPONENTS
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1. Blower and evaporator assembly 11.Actuator assembly - Temperature
2. Actuator assembly - Intake 12.Actuator assembly - Mode
3. Air filter assembly 15.Heater assembly - PTC
4. Cover - Air filter 20.Control assembly - Heater and A/C control
5. Blower motor assembly 21.Bulb
6. Resistor 22.Insert assembly - Ventilation
7. Expansion valve assembly 23.Sensor assembly - Humid and Incar
9. Wiring assembly - Heater & evaporator 24.Sensor assembly - Intake
10.Heater assembly
ViodTication bacis AIR CONDITIONING SYSTEM

Application basis ACTYON SPORTS 11 2012.01

Affected VIN




01-4

50

5

LOW HIGH

. Condenser assembly

. Compressor assembly - A/IC
. Hose assembly - Discharge

. O-ring

. O-ring

. O-ring

. O-ring

9. Hose assembly - Heater inlet
10.Hose assembly - Heater outlet
11.Pipe assembly - Joint
12.0-ring

13.0-ring

14.Pipe assembly - Liquid No.1
15.Pipe assembly - Liquid No.2

0O ~NOOT A~ WDN PP

16.0-ring

17.Pipe assembly - Liquid No.3
18.Hose assembly - Liquid

19.Receiver drier and bracket assembly
20.Nut

21.Nut

22.Bracket assembly - A/C compressor
23.Bolt

25.Bracket assembly - A/C compressor sub
26.Bolt

27.Hose - Drain

30.Sensor assembly - Receiver drier
50.Cap - Charge valve

AIR CONDITIONING SYSTEM
ACTYON SPORTS 11 2012.01
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1. Duct assembly - Console front

4. Screw

8. Duct assembly - Console rear

9. Duct assembly - Console foot

10.Duct assembly - Foot

AIR CONDITIONING SYSTEM

ACTYON SPORTS 11 2012.01
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3. TROUBLESHOOTING

1) Overview

The FATC has a self-diagnosis function that can diagnose the system by itself. Before checking a
component, be sure to check the fault code by using the self-diagnosis function. The self-
diagnosis consists of 6 steps. The temperature control dial (step 2 to 5) and fan speed dial (step
6) are used to enter each step of the self-diagnosis. The 6 steps of the self-diagnosis are:

» Step 1

- The VFD and all LED segments are checked for proper illumination.

» Step 2

- The sensors and air mix door are checked for proper operation.

Code Malfunction Remark | Code Malfunction Remark
0 VDF segments are OK 5 Defective sun sensor
1 Defective ambient temperature sensor 6 Check air mix door
2 Defective interior temperature sensor 7 -
3 Defective water temperature sensor 8 -
4 Defective intake sensor 9 -
» Step 3
- The position and condition of the air source door and mode door are checked.
Code Malfunction Remark Code Malfunction Remark
1 VENT 6 DEF
2 B/L 7 FRE
3 Mix mode 8 20% FRE
4 FOOT 9 REC
5 D/F 0 All door OK
» Step 4

- The actuator door position, fan speed and compressor operation are checked. Pressing
the defroster switch after entering step 4 changes the diagnosis mode as follows: 41 -> 42
>43->44 ->45->46 ->41.

Displayed Number 41 42 43 44 45 46
Mode door VENT B/L B/L FOOT D/F DEF
Interior/Ambient door REC REC 20%FRE FRE FRE FRE
Air mix door F/COOL F/COOL F/HOT F/HOT F/HOT F/HOT
Blower 45V 105V 85V 8.5V 8.5V MAX
Compressor ON ON OFF OFF ON ON

AIR CONDITIONING SYSTEM
ACTYON SPORTS 11 2012.01

Modification basis

Application basis
Affected VIN
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» Step 5

- You can check that the temperature value from each temperature sensor is displayed
properly in this step. Pressing the defroster switch changes the temperature value that
appears on the display in the order as follows:

Ambient Interior Intake air temperature
51 —»| temperature —>» | temperature —| display

display display

Ambient Interior Intake air

temperature temperature temperature sensor

sensor sensor

» Step 6

- To enter the step 6 from 5, turn the fan speed dial lightly toward the right not using the
temperature control dial. In this step, you can decrease or increase by up to 3 degrees
from the temperature set on the A/C controller.

2) Self-diagnosis step
(1) Step 1

Turn the ignition ON and press the OFF switch for 5 sec. or more within 10 sec.
Then the first step of the self-diagnosis is started as shown in the below figure.

2. Display for checking VFD and all LED segments

1. Press OFF switch for 5 sec. or more

Modification basis AIR CONDITIONING SYSTEM

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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(2) Step 2

The sensors and air mix door are checked for proper operation in this step. When the step 2 is
started, the number "2", which indicates that the system is in the step 2, apprears on the display
and the check for sensors is performed. Once the check is done (for 10 to 20 sec.), the one digit
number between 0 and 8 is added behind "2". "20" means there is no fault code. For the meaning
of the rest of the numbers, refer to the description below.

1. Turn temperature dial lightly toward right to enter step 2

10to 20

sec.
—

2. System starts sensor 3. Fault code for sensor
check after "2" is appears and blinks
displayed

!

A\ cauTioN
If "-" is displayed before "2", it means
that the sensor for that flashing fault
code has a short circuit.

Ambient temperature
sensor short Fault code no. 1 Fault code no. 5 (sun
circuited (ambient temperature sensor) blinks twice

sensor) blinks twice (fault codes appears
seqguentially)

Refer to the following table for the meaning of the fault code.

Code Malfunction Remark | Code Malfunction Remark
0 VDF segments are OK 5 Defective sun sensor
1 Defective ambient temperature sensor 6 Check Air mix door
2 Defective interior temperature sensor 7 -
3 Defective water temperature sensor 8 -
4 Defective intake sensor 9 -

AIR CONDITIONING SYSTEM YT
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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(3) Step 3

In this step, you can check the position and condition of the air source door and mode door. To
start step 3, turn the temperature control dial lightly toward the right and confirm that the number 3
appears on the display. It takes several tens of seconds to finish the check. If there is no fault
code, "30" is displayed. And if there is a malfunction, the corresponding fault code is added as
described in the step 2.

1. Turn temperature dial lightly toward
right to enter step 3

EE

SUNROOR SEAT/ R AIRBAG AR
F SEAIRSYSTENMCONDITIO

BODY BODY BODY
REPAIR | EXTERIO BINTERIOR|

2. System starts 3. Fault code for
sensor check after sensor appears
"3" is displayed and blinks (30 is

displayed when

there is no fault)

Refer to the following table for the meaning of the fault code.

Code Malfunction Remark Code Malfunction Remark

1 Defective VENT 6 DEF

2 Defective B/L 7 FRE

3 Mix mode 8 20% FRE

4 FOOT 9 REC

5 D/F 0 All door OK
Modification basis AIR CONDITIONING SYSTEM
Application basis ACTYON SPORTS I1 2012.01
Affected VIN
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(4) Step 4
In this step, the door position of each actuator, fan speed and operation of the compressor are

checked. To enter this step, turn the temperature dial to the right in the step 3. The number, "41",
appears on the display as soon as the step 4 is started. Press the defroster switch to change the

diagnosis mode.
[ Press [y Press
m E

Press Press

o @
E

— 1. Turn temperature dial lightly
toward right to enter step 4

I’eSS Press
[ <A

@

Below table describes the detailed diagnosis items performed for each number. Check the
corresponding component for proper operation according to the table. The voltage values listed
in the table are the output voltage to operate the blower motor. The higher the voltage, the faster
the fan speed is.

Displayed Number 41 42 43 44 45 46
Mode door VENT B/L B/L FOOT D/F DEF
Interior/Ambient door REC REC 20%FRE FRE FRE FRE
Air mix door F/COOL F/COOL F/HOT F/HOT F/HOT F/HOT
Blower 45V 105V 85V 85V 85V MAX
Compressor ON ON OFF OFF ON ON
AIR CONDITIONING SYSTEM Modification basis
ACTYON SPORTS I 2012.01 Application basis
Affected VIN
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(5) Step 5

In this step, the system checks the temperature sensors used to control the A/C. To enter this
step, turn the temperature dial to the right in the step 4. The ambient temperature appears on the
display first and the interior temperature appears next and the intake air temperature last. The
display changes the temperature value each time the defroster switch is pressed.

1. Turn temperature dial lightly toward right to enter step 5

B0 Press B0 Press 0 Press

—> —> —>
PUSH auto

SUNROOR SEAT/ R AIRBAG AR
F SEAIRSYSTENMCONDITIO

Ambient Interior Intake air
temperature temperature temperature
display display display

(6) Step 6

You can increase or decrease by up to 3 degrees from the set temperature. When entering the
step 6 from 5, turn the fan speed dial.

BODY BODY BODY
REPAIR | EXTERIO BINTERIOR|

—_— 1. Turn fan

2. Tumn speed dial
temperature to enter
control dial to step 6
adjust
e E E

> —_—
Step 6 starts Decrease by up Increase by up
to 3 degrees to 3 degrees
Nodiioation bass AIR CONDITIONING SYSTEM

Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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(7) How to end self-diagnosis

Turn the AUTO switch ON or turn OFF the ignition key.

(8) When A/C system is faulty (Initial auto-diagnosis)

The fault code for the faulty sensor is not displayed. Therefore you should start the self-diagnosis
to check the system.

PUSH auto PUSH amB

AIR CONDITIONING SYSTEM
ACTYON SPORTS 11 2012.01
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3) Trouble Diagnosis

(1) Duct Temperature Sensor

If the fault code for the duct temperature sensor (DTC 3) appears on the display, check the sensor
as follows:

A. Remove the duct temperature sensor and measure the resistance between the terminals of the
connector (specification: approx. 2.2 KW at 25C). If the resistance value is extremely high or
low, replace the duct temperature sensor.

B. If the result is not as specified, replace the duct temperature sensor. If the result is as
specified, proceed to the next step.

C. Turn the ignition switch to ON position and measure the voltage between the connector of the
FATC controller and the duct temperature sensor (specification: approx. 2 V at 25C).

D. If the voltage cannot be measured, check the wiring for open circuit. If the result is as
specified, replace the FATC controller.

(2) Power Transistor

If the fault code for the power transistor (DTC 6) is displayed, check as follows:

A. Turn the ignition switch to ON position.

B. Measure the voltage between the terminals of the blower motor while changing the fan speed
from the lowest level to the highest level.

C. The specified voltage value in each stage:

Stage Stage 1 Stage 2 Stage 3 Stage 4 Stage 5 Stage 6 Stage 7 Stage 8
Voltage (V) | 4~4.75V | 5~575V | 6~6.75V | 7~7.75V | 8~875V | 9~9.75V | 10~1075V |11~Battery voltage

D. If the voltage is out of specified value, check the wiring for open circuit. If the wiring is intact,
replace the power transistor.

(3) Thermo AMP Sensor (Intake Air Sensor)

If the A/C is not turned on, check as follows:

A. Remove the thermo AMP and measure the voltage between the terminals no. 1 and 2 of the
connector.

B. Check if the voltage is approx. 12 V when the output is ON and 0 V when the output is OFF.

C. If the voltage value is not as specified, replace the thermo AMP. If the value is as specified,
proceed to the next step.

D. Turn the ignition switch to ON position and turn on the A/C by pressing the A/C button. And
measure the voltage between the terminals A12 and A1l of the FATC controller connector
(specification: approx. 12 V).

E. If the voltage cannot be measured, check the wiring for open circuit. If the result is not as
specified, replace the thermo AMP.

Modification basis AIR CONDITIONING SYSTEM

Application basis ACTYON SPORTS 11 2012.01

Affected VIN
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(4) Sun-load sensor

A. Remove the sun-load sensor and measure the current between the terminals with the sensor
exposed to direct sunlight.

B. Measure the current again in the shade. If this value is lower than the measured value in the
sunlight, the sensor is intact.

C. Turn the ignition switch to the "ON" position.

D. Measure the voltage between the terminals of the sun sensor at the FATC connector. (approx.
2.5V under sunlight and approx. 4.8 VV under shade)

E. If the voltage cannot be measured, check the wiring for open circuit. If the result is not as
specified, replace the FATC controller.

AIR CONDITIONING SYSTEM

Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM LAYOUT (EXTERIOR)

Receiver drier

A/C compressor

Line and port

Ambient temperature sensor

Electric fan

Modification basis

Application basis
Affected VIN
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2. SYSTEM LAYOUT (INTERIOR)

Sun-load sensor

A/C controller

A/C Module assembly

Mode door actuator Air mix door actuator

AIR CONDITIONING SYSTEM YT
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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PTC

Air source mode actuator

Duct temperature sensor

Thermo AMP

Power transistor

Blower motor assembly

A/C filter

Modification basis

Application basis

Affected VIN
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3. VENTILATION SYSTEM

1) Vent Ports Location - Interior

AIR CONDITIONING SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis

Affected VIN
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4. A/IC MODULE

1) Components

1. Mode door actuator

2. PTC heater assembly

3. Duct temperature sensor
4. Air mix door actuator

5. Air source door actuator
6. A/C antibacterial filter

7. Blower motor

8. Power transistor
9. Thermo AMP
10.Mode door
11.Heater core
12.Air mix door
13.Evaporator
14.Air source door

Modification basis

Application basis

Affected VIN
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2) Configuration

Blower unit

| r” ”‘/{j
Nllm uf’:} J{“ (upper) case

L

I

Air source
door case l

i

Il

&7

Air source door

actuator —.i

Blower unit ———
(lower) case

Blower motor
assembl
e y

"L Power

Transistor % A/C cable

assembly

case

.
Air mix door

& I actuator

Heater core Lower duct

l

Mode door

Heater unit (left) case : I

,____]

Mode door \A Mode door
actuator link assembly
AIR CONDITIONING SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3) Wiring Layout

Duct temperature sensor

Mode door actuator l

Air source door actuator

Power transistor

Air mix door
actuator

Main wiring
connector
Thermo AMP
Blower motor
Interior
temperature ——
sensor
AJC controller unit
Vodonton bace AIR CONDITIONING SYSTEM
Application basis ACTYON SPORTS 11 2012.01
Affected VIN
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5. A/IC INPUT/OUTPUT DIAGRAM

Below diagram shows the input/output mapping between the components of FATC A/C and A/IC

controller briefly.

Driver's
operation

)
Set

temperature

TR
Ambient

\ 4

~| temperature

Duct

Ambient

"| temperature

\ 4

Intake air

conditions

4

A/IC

temperature
[

Quantity of

| solar radiation

controller

Ambient

\ 4

Vehicle .
information Vehicle speed

temperature

sensor

\ 4

A

Power
transistor

Blower
high-speed
relay

v

Air mix motor

.y

| —

Recirculation

motor

Engine ECU

\ 4

Air distribution
control (blower
motor control)

\ 4

Temperature
control

s " Y

~— /
BODY BODY BODY NSUNROOR SEAT/ H§ ARBAG AR
REPAIR | EXTERIO BINTERIOR| F SEAIRSYSTENMCONDITIO

direction control

Air distribution ’

—»{ Air source control ]

—>‘ Compressor control ]

» A/C compressor control by engine ECU

In case of current vehicle models, the system turns ON or OFF the compressor switch according
to the refrigerant pressure, ambient temperature and condenser temperature to protect the A/C
circuits. However, for the vehicles equipped with DI engine, the engine ECU turns off the A/C
compressor under below conditions, including those above.

1. Coolant temperature: 20°C or less
2. Coolant temperature: 115C or more
3. For approx. 4 sec. after starting the engine

4. Engine speed: 650 rpm or less

5. Engine speed: 4,500 rpm or more
6. During abrupt acceleration for the vehicle equipped with manual transmission

Modification basis

Application basis

Affected VIN
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6. A/C COOLING CYCLE

_ High pressure gas | g='~=r

High pressure fluid E g -
— = 2

_ Low pressure fluid = E 2

Low pressure gas High pressure gas = 'EE' %
= 2! 2
== £
— =
==

1S =

Condensor

Receiver drier

Expansion valve

Low pressure fluid

Compressor
Evaporator

=

Low pressure gas

Crankshaft pulley

Sensitive heat tube

1) System Flow
- "Compression -> Condensation -> Expansion -> Evaporation"

2) Functions
(1) Compressor
- Condition: Gas
- Function: Circulates the refrigerant and increases the pressure and temperature for easier
evaporation.
(2) Condenser
- Condition: Gas/Liquid
- Function: Cools and condenses the refrigerant by using ambient air to liquefy it under high
pressure.
(3) Receiver drier
- Condition: Gas/Liquid
- Function: Keeps the refrigerant free from moisture by separating/collecting the moisture from it.

(4) Expansion valve

- Condition: Liquid/Liquefied gas

- Function: Performs adiabatic expansion and flow control for easier evaporation.
(5) Evaporator

- Condition: Liquefied gas/Gas
- Function: Cools the air by absorbing the heat from the air around the evaporator.

AIR CONDITIONING SYSTEM YT——
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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3) Description for Each Cycle
(1) Compression

- The evaporated refrigerant in the evaporator enters to the compressor. And the refrigerant gas
is compressed until it can be liquefied at ambient temperature.

- Thus, the low refrigerant pressure is maintained so that the liquid refrigerant can be evaporated
actively at low temperature (around 0 C).

(2) Condensation

- The high pressure and high temperature gas (refrigerant) from the compressor is cooled down
by the fresh air entered into the condenser. Then, this gas is converted to liquid and collected
in the receiver drier.

The heat generated from the high pressure refrigerant is dissipated to the ambient air, and it is
called "heat of condensation".

- The heat of condensation is the summation of the heat of vaporization (heat that the refrigerant
absorbs from the inside of the vehicle) and the calorific value converted from the amount of
work which is needed to compress.

(3) Expansion

- The liquid refrigerant lowers the pressure making its evaporation easily accomplished.
This process (lowering the pressure to the level at which evaporation easily takes place before
the liquid refrigerant is sent to the evaporator) is called
"Adiabatic Expansion".

- During adiabatic expansion, the expansion valve lowers the pressure of the refrigerant and
determines the correct amount of refrigerant going into the air conditioning evaporator.
That is, the amount of heat, which is needed to stop the evaporation, is determined according
to the cooling load.
The expansion valve detects this and regulates the amount of the refrigerant exactly.

(4) Evaporator

- The refrigerant is converted from liquid to gas in the evaporator.

(The refrigerant in the form of fog in the evaporator is vaporized actively)

- At this time the refrigerant, in the form of liquid, absorbs the heat in the air which is need for
evaporation (latent heat) and is cooled down. Then the blower blows the cooled air inside the
vehicle to lower the temperature.

- There are liquid refrigerant from the expansion valve and evaporated refrigerant in the
evaporator.

- The evaporation temperature can be predicted from the evaporation pressure (i.e. relationship
between saturation pressure and saturation temperature).

- Itis important to keep the pressure inside the evaporator low, so that the refrigerant is
evaporated at low temperature to make sure the completely evaporated refrigerant is entered
into the compressor.
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7. A/IC CIRCUIT DIAGRAM

1) A/C (AUTO): PWM Motor, Compressor, Air Mix Motor,
Sun-Load Sensor, Intake Air Temperature Sensor (Thermo AMP)
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2) AIC (AUTO): Blower motor (mode, air source), Inside air/Humid
sensor, Outside air temperature sensor
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AIR BAG SYSTEM 8810-01

1. CAUTIONS FOR AIR BAG OPERATION

A\ cauTION

1. When there is any deployed air bag (including seat belt pretensioner), the air bag unit should
be replaced. Any DTC (Diagnostic Trouble Code) in the air bag unit should not be cleared
since the unit has data for status when the air bag was deployed as well as information
related to the air bag deployment.

2. Note that the used components related to the air bag, especially the air bag unit, should be
packaged in an air tight container to prevent any damage.

3. Do not connect a tester to any connector or component to check supply voltage or
resistance of air bag related components. The detonator may explode due to a sudden extra
power supplied by the tester.

4. Before removing or installing any air bag related components, disconnect the negative battery
cable.

Collision sensors, a kind of impact G (acceleration) sensor, detect the lateral and longitudinal
collisions and determine whether or not to deploy air bags. The roles of each collision sensor are
as follows:

Front G sensors (inside the air bag unit)

Send signals to the front air bags (driver and passenger air bags) and the driver's and front
passenger's seat belt pretensioners. When the front collision G sensor sends out only the air
bag deployment signal, the signal deploys the two front air bags and activates their seat belt
pretensioners.

Once an air bag deploys, its repair parts vary according to the deployment situation and damage
to the vehicle from collision. Needed repairs also slightly vary between the front air bags and the
curtain air bags. The following are the differences:

Replacement parts when the front air bags deploy:
Air bag unit and its wiring (including connector), seat belt pretensioner and its wiring
(including connector), whole front air bags, instrument panel (IP)

Modification basis AIR BAG SYSTEM
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2. OPERATING RANGE

» In the event of the collision, the air bag will be deployed when the G value detected by the G
sensor in the SDM is beyond the impact limit.

Seat Belt Pretensioner Operation

Seat Belt Status Air Bag Operation
Fastened Over reference speed Below reference speed
Unfastened Below reference speed Inoperative
Fallure_, dunng initial Below reference speed Below reference speed
diagnosis
No sensor Below reference speed Below reference speed

* This is based on frontal collision and reference speed is between approx. 4 and 24 km/h.

» The air bag is deployed in the event of frontal collisions while drving.
But, there are exceptional cases as follows:

Situation Condition

May operate or not - Underbody impact from the road surface, impact against the
curb at a very high speed, or dropping impact onto the road
surface with a large angle occurs.

- The vehicle rolls over or tips over sideward by severe impact.

Never operate - The vehicle is stationary or a front collision occurs with low speed.
- Arear collision occurs.
- A minor collision occurs.

Seldom oeprate - A collision with oblique impact to the front seat direction or a front
collision to the diagonal direction occurs.

- Afront/rear collision occurs.

- The vehicle rolls over or tips over sideward with minor impact.

- The air bag warning lamp is on.

AIR BAG SYSTEM Modification basis

ACTYON SPORTS 11 2012.01 Application basis
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3. GENERAL WARNINGS

- Do not diagnose the circuit with a circuit tester or attempt to modify any air bag components
including the steering wheel, air bag mounting area and harness.
- Incorrect inspection could cause a problem with an air bag and seat belt pretensioner, and
they cannot protect occupants properly. Inspection and repair service should be done only by
a qualified technician.
- Aninfant or a child should not be seated on the front seat alone or on an adult's lap. An infant
or a child could be severely injured by air bag deployed.
- A child restraint system should be placed on the rear seat which has the 3-point type seat belt.
Never install a child restraint system on the front seat. Impact by the air bag inflation might
- cause severe injury or even death.
When an occupant fastens the seat belt with unstable or inclined posture, the air bag cannot
- protect the occupant properly. Moreover, the occupant may be injured by the air bag.
Do not incline toward the steering wheel while driving. If you hit the air bag before it is fully
- inflated, brain or neck injury, or even death can occur.
Be careful not to strike the steering wheel, air bag mounting area, any air bag related
- component (including wiring) and seat belt pretensioner. You might get severely injured by
sudden deployment of the air bag.
The air bag contains explosive materials, so handle it carefully when disposing or replacing it.
- The air bag components will be very hot immediately after deployment. Do not touch them until
- they cool down.
Once the air bag/seat belt pretentioner is triggered, it will not deploy again even if an additional
- impact is applied to it. Once triggered air bag/seat belt pretensioner related components
cannot be reused, so they should be removed from the vehicle and the whole system should
be replaced with a new one.
Do not place any object or sticker on the air bag mounting area for correct and safe activation
- of the air bag.
Do not bang the door. Otherwise, an air bag might operate erroneously.
- Hold the outer rim of the steering so that the air bag can inflate without any hindrance.
- Do not incline toward the steering wheel or hold the steering wheel with your hands crossed. It
- will cause a problem with the air bag activation or severe injury when the air bag inflates.
- Never put your hands or feet on the dash board. You can severely injured when the air bag
- inflates.
It is normal that a loud noise, dust and smoke occur when the air bag and seat belt
- pretensioner operate.
The gas come out of air bag/seat belt pretensioner activation is non-toxic nitrogen gas.
- However, if this gas occurs irritation to your skin, eyes, nose, and so on, wash it out with clean
water. Seek medical help if symptoms develop.

Modification basis AIR BAG SYSTEM
Application basis ACTYON SPORTS 11 2012.01
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- The windshield or windows can be broken due to impact from driver or passenger air bag
inflation.

- When any repairs are needed to the air bag mounting area or its surrounding area, or when an
accident has occurred without the air bag deployment, have the air bag system/seat belt
pretensioner checked for safety.

- The air bag is a unit to save an occupant's life from sudden accident and it inflates at a very
fast speed by gas with high temperature, which might cause injury, such as an abrasion, bruise
and burn depending on the accident conditions.

- Normal inflation of the air bag could make a loud noise and smoke (non-toxic gas).

- A minor collision, which occupants can be protected only by seat belts, will not activate the air
bag system. It is because that air bag inflation at a minor collision could cause more injury
such as an abrasion, bruise and burn.

- Check the air bag system even though there is no fault in the air bag system when 10 years
have passed after air bag installation.

AIR BAG SYSTEM Modification basis
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OVERVIEW AND OPERATING PROCESS

1. OVERVIEW

For the air bag system in KORANDO SPORTS, the seat belt pretensioners on both sides as well
as the driver/passenter air bags are deplyed when the front air bag is deployed like as they did.

Collision sensors, a kind of impact G (acceleration) sensor, detect the lateral and longitudinal
collisions and determine whether or not to deploy air bags. The roles of each collision sensor are

as follows:

Front G sensors (inside the air bag unit))

Send signals to the front air bags (driver and passenger air bags) and the driver's and front
passenger's seat belt pretensioners. When the front collision G sensor sends out only the air
bag deployment signal, the signal deploys the two front air bags and activates their seat belt
pretensioners.

Once an air bag deploys, its repair parts vary according to the deployment situation and damage
to the vehicle from collision. Needed repairs also slightly vary between the front air bags and the

curtain air bags. The following are the differences:

Replacementparts when the front air bags deploy:
Air bag unit and its wiring (including connector),

seat belt pretensioner and its wiring

(including connector), whole front air bags, instrument panel (for vehicle with passenger air

bag)
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2. CONFIGURATION

Air Bag Warning Lamp

Driver Air Bag
(DAB)

Driver side (pretensioner) STICS

40 ms after receiving the air bag deployment signal
at the vehicle speed 3 km/h or higher, it sends out
the door UNLOCK signal for 5 seconds.

AIR BAG SYSTEM Modification basis
ACTYON SPORTS 11 2012.01 Application basis
Affected VIN
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Passenger Air Bag

Upper side Lower side

Air Bag Unit (SDM)

BODY BODY BODYS BSUNROORSSEAN/E AR BAG AR
REPAIR | EXTERIO BINTERIOR| F SEAINE SYSTEM JCONBINO

The collision G sensor is installed
inside this. And it sends out signals to
deploy the front air bags (driver and
passenger air bags) and/or the driver
and passenger seat belt retensioners.
When the front collision G sensor
sends out only the air bag deployment
signal, the signal deploys the two front
air bags and activates their seat belt
pretensioners.

Modification basis AIR BAG SYSTEM
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3. OPERATION PROCESS

The overall air bag operation process and its functions and roles are broadly explained in this
block diagram. This diagram summarizes and highlights the functions adopted by Ssangyoung
Motors.

1) Air Bag System Block Diagram

Battery
o

Load Dump
Protection

Security

DC/DC Converter o
Circuit

Converts the battery voltage into the
air bag operation voltage (5V) and the
energy reservoir voltage (about 30V)

that is transmitted at the moment of Ve
the air bag deployment.

Longitudinal/Lateral
Direction Collision

Micro Controller
(G) Sensor
- (MI-COM)
Sends out signals to operate the front
air bags and the seat belt pretensioners.
. This sensor detects any longitudinal/lat-
SUUCS (P10 N, ) eral deceleration occurring when vehicle

collides. Then, the sensor supplies the
data to the micro controller.

Door unlock relay - Crash out <

When the initial ignition ON: blinks 6 times at 1Hz.
When the system error: after coming on for 6 seconds,
The air bag deployment sig- 3\(/);35 qfftfor 1ttse<;ondtand then. stfetxys on. .

nal is transmitted to STICS en intermittent system error: after coming on for

6 seconds, goes off.
to perform the auto door un- 4

lock function. Diagnosis
Y Output
Warning Lamp

Output
Q
The Air Bag Waning Diagnose with the K-line | Diagnosis
Lamp on the Instru- and use the 9th diagnosis Connector
connector
ment Panel
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The watch dog monitors the micro controller, the air bags,
and the seat belt pretensioners in the air bag unit. When
any error occurs, it turns on the air bag warning lamp.

When the front air bags deploy, the driver’s air bag and
the front passenger’s air bag deploy simultaneously and
their seat belt pretensioners also simultaneously retract
their seat belts.

The air bag unit monitors conditions of the air bags and
the seat belt pretensioners. When any error occurs, it
stores the failure diagnostic code or turns on the air bag
warning lamp on the instrument panel.

=TS - S-S ST -TS S-S S-S =-------=-=--=----=-=--=-=3
Y P o
Py ' Driver’s air bag
=L | Wateh Dog > | “Check module
_ m
1 Passenger’s air
— Chelc_l|( bag module
-
. Driver’s
—>| Check pretensioner
| —— = Passenger’s
= etensione
Check pretensioner
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4. DEPLOYMENT

1) Air Bag System Deployment (Firing Loop)

According to the collision deceleration rate that each collision G sensor reads, the air bag unit

sends out about 2~4 or higher Amp current. This current generates some heat, which fires the
detonator in the inflator.

The table shows the basic inner resistance of the air bag related module and the basic instant
current necessary for firing.

Air bag module DAB /PAB Seat belt pretensioner(BPA)
Resistance (at =30 ~ 85°C) 2 +0.3Q 2.15 £0.35 Q
Firing current 1.2 Amps 0.8 Amps
A\ cAuTION

- Please do not connect a tester to any air bag connector or single item to measure the
supplied power or resistance. The detonator may explode due to a sudden extra power
supplied by the tester.

- Before removing or installing any air bag related components, disconnect the negative
battery cable.

2) Air Bag Deployment Signal Output (Crash Out)

When the air bag deploys, the signal is sent to STICS to perform the basic security operation
which is the automatic door unlock function that release the automatic door lock mode.

200ms
Deployment signal _" "7
output (crash out) L_J

» Automatic Door Unlock (Crash unlock: unlock when colliding)

1. The air bag collision signal input cannot be accepted within 7 seconds after turning the ignition
key to "ON" position.

2. After this period, the door lock system outputs "UNLOCK" for all doors for 5 seconds from 40
ms after receiving the air bag collision signal.

3. Even though the key is turned to "OFF" position during the output of "UNLOCK", the output
continues on for remaining period.

4. The function is erased when turning "OFF" the ignition switch.

AIR BAG SYSTEM Modification basis
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ING KEY ON L
SW(*1) OFF |

] Tl ]

—
Deployment ~ ON '
signal OFF

T2 ~—

Door unlock ON
relay OFF

T3

T1:200ms T2 :40ms

T3:5s

A\ cAuTION
» Cautions for Door Lock/Unlock Control

1. The "Unlock" control by air bag signal prevails over any "LOCK" or "UNLOCK" control by other

functions.

2. The "LOCK/UNLOCK" request by other functions will be ignored after/during the output of

"UNLOCK" by the air bag.

However, the door lock is controlled by other functions when the ignition switch is "OFF".
3. "LOCK" (or "UNLOCK") output is ignored if "LOCK" (or "UNLOCK") output is required while

performing the output of "LOCK" (or "UNLOCK").

However, UNLOCK by air bag signal and operation by the remote control key are valid.
4. If the door lock system outputs "LOCK" and "UNLOCK" simultaneously, only the "LOCK"

output can be activated.
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5. AIR BAG WARNING LAMP OPERATIONAL CONDITIONS

The air bag warning lamp on the instrument panel has a few operational conditions. The following
are the conditions:

» When Turning the Ignition Switch to ON Position Initially

The air bag unit performs a turn-on test when the ignition is turned on initially. The air bag unit
flashes the air bag warning lamp 6 times at 1 Hz interval. After that, the air bag warning lamp will
go off if no malfunction have been detected.

ON
IGN KEY
OFF
Air bag ON
warning lamp  OFF | | | | |

» When the Air Bag Unit Detects Any Malfunctions in Unit

When itis recorded as a system failure in the air bag unit, the air bag warning lamp on the

instrument panel comes on for about 6 seconds and goes off for 1 second. Then the waning
lamp stays on.

IGN KEY ON
OFF
Air bag ON
warning lamp  OFF
E— 6sec. |—|

» When the Air Bag Unit Detects Any Intermittent Failure

When, due to an error from outside the system, the intermittent failure signal is received 5 times or
less, the air bag warning lamp comes on for about 6 seconds and then, goes off.

IGN KEY ON
OFF

Air bag ON

warning lamp ~ OFF

— 6sec.

AIR BAG SYSTEM
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6. CIRCUIT DIAGRAM
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GENERAL

1340-00

1. SPECIFICATIONS

Operating voltage 9~16V
Operating current (open & close) Max. 6 A

At no load Max. 2 A
Leakage current Max. 1 mA or less
Roof motor operating speed (at opening and closing) 1.2 £ 0.5 sec./100 mm

Motor overload stop conditions

Current for up to 26 A and torque
(load) for up to 8.3 Nm

Opening amount 230 £ 3
Vertical/horizontal tolerance for sunroof glass panel + 2 mm/£ 2.5 mm
2. CAUTIONS WHEN WORKING

1. Wear clean work clothes and gloves.

2. Replace and wash the gloves frequently.

3.

Any unauthorized modification or operational test is not allowed since the sunroof motor and
control unit are preset at the factory.

. Take care not to drop the sunroof assembly when removing it and do not keep it right up.

. CAUTIONS FOR OPERATION

Even though the sunroof can be operated when the engine is not running, operating the
sunroof repeatedly with the engine turned off will run down the battery. Operate the sunroof
while the engine is running.

When the sunroof operation is completed, release the switch. Keeping pressing the switch can
result in malfunction.

Especially in winter, never operate the sunroof if operation areas are iced. Wait until melted.
Make sure that the sunroof is completely closed when leaving the vehicle. Leaving the vehicle
with the sunroof open result in a theft. In addition, rain or snow can get into the vehicle through
the open sunroof.

When the sunroof is fully open, wind buffeting symptom can be worse. In this case, try to
adjust the sunroof position manually or open the sunroof until the wind buffeting is disappeared
Parts of the body can be trapped in the sunroof and can be struck by passing objects. Do not
stick hands, head or anything else out of the openings.

Remove any dirt and foreign material stuck on the edge of the sunroof glass periodically.
Noise can occur due to friction when operating the sunroof.
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OVERVIEW AND OPERATING PROCESS

1. SYSTEM LAYOUT

OPEN

TILT

Sunroof switch

Sunroof assembly

Sunroof motor &
control unit

SUNROOF
ACTYON SPORTS 11 2012.01
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2. OPERATING PROCESS
1) Sunroof Switch

» Sunroof operation switch

The sunroof switches are included in the overhead console switches and consists of the
TILT, CLOSE and OPEN switches.

>~ Sun shade blind

» Sunroof glass

> CLOSE
Closes the sunroof.

> OPEN

Opens the sunroof.

Sunroof glass

The sunroof glass can be open automatically and can be tilted by the switch operation.

» Roller blind

This can be closed or open manually to block sunlight when the sunroof function is not in

use.
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2) Sunroof Sliding Opening/Closing

» Opening sunroof (Sliding open)

Auto open
When turing the switch to the "OPEN" position briefly, the sunroof is tilted up and opened

automatically until it stops. The sunroof operation stops if you operate the switch during its
operation.

Manual open
- st step (tilt up): When making a long turn of the switch to the "OPEN" position with the
sunroof closed, it is tilted up.
- 2nd step (opens by itself from tilted up condition): When making a long turn of the switch
to the "OPEN" position with the sunroof tilted up, it opens only whilst turning the switch.

» Closing sunroof (Sliding close)

Manual close

While turning the switch to the "CLOSE" position, the sunroof is closed. Release the switch at
the desired position.

A\ cAuUTION

Since the sunshade blind does not operate together with the sunroof, you should open
and close it manually.

SUNROOF
ACTYON SPORTS 11 2012.01
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BODY REPAIR | 4110-01 |

GENERAL INFORMATION

1. DIMENSIONS

» Major Dimensions

Unit: mm

Top view

1910

Side view

1790

3060 |
4990(5070)
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» Detailed Dimensions Unit: mm
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v v v v v
B 1570 R
1. Headlamp 6. Stop/Tail lamp
2. Front fog lamp 7. Back-up lamp
3. Side repeater 8. License plate lamp
4. Front turn signal lamp 9. Rear turn signal lamp
5. Paosition lamp 10.Reflector
BODY REPAIR
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Unit; mm

1275

A4

A

3060

4990

v

v

5070 (with trailer hitch)

465

L
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ACTYVON

SPO]27-%5
2. LIFTING POINTS
Lifting point Lifting point
BODY REPAIR

ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN




ACTYvON

(ACTYON)
SPOITS

07-7

3. DESIGN FOR IMPROVING NVH

1) Dual Type Dash Panel and Engine Tunnel with Foaming Pad

Dash —»
panel

<+— Deadening sheet

<—— Dash
reinforcement

Added an additional member to the bottom of
dash panel to minimize the possibility of
engine retreat when collision.

» Reinforcement for Front Floor and Rear Floor

Modification basis

Application basis

Affected VIN

BODY REPAIR
ACTYON SPORTS 11 2012.01

BODY BODY BODY HESUNROOR SEAT/ H§ AIRBAG AR
REPAIR REXIERIORINTERIOR F SEAT | SYSTEM RCONDITIO
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ACTYvON]

STPOITS

2) Applied BPR (Body Panel Reinforcement) Sealer to the Door

Outer Panel

Foaming pad

Foaming pad

BODY REPAIR
ACTYON SPORTS 11 2012.01

Modification basis

Application basis

Affected VIN
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3) Applying the Asphalt Sheet to the Body Panel
(Improved Anti-Vibration)

-

"
== !

Modification basis BODY REPAIR

Application basis ACTYON SPORTS 11 2012.01

Affected VIN

BODY
REPAIR
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