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In the secticns bearing "% marks, the model codes “F70, 75,
77" should read as “F73 and F78".

After checking the contents of the relevant sections of the F73,
E78 manual, we found that the contents remained the same.
Therefore, we are using the sections as they are in this manual.
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LUBRICATION SYSTEM

TROUBLE SHOOTING

Lu-2

Probrem Possible causes ' Remedies Page
. Cil leakage Cylinder head, Cylinder block oil Repair, if necessary. LU-3
ceoler, ol pump body damaged or- - e '
cracked e e ;
Oil seal faulty. ﬁe_place oil seal.
Gasket faulty- - ” '-Rep.lace gasket.
Low cil pressure Qil leakage Repair, 23 necessary. LU-3
Relief valve faulty Replace relief valve,
Oil pump faulty Repair oil pump. LU-9
Poor quality engine oil Change engine oii. LU-5
Crankshaft bearing faulty Replace bearing.
Connecting rod bearing faulty Repiace bearing.
Oil ﬁ[te_r‘ clogged Repiace oil filter. LU-7
Lowoil level Check ofl level. -
High oil pressure Relief valve faulty Replace relief valve. LU-10
Poor engine oil Oil leakage Repair, as necessary. LU-3
Consumption Relief valve faulty Replace relief valve.
WRES1-LUQ02




LUBRICATION SYSTEM

~LUBRICATION SYSTEM OUTLINE

The lubrication system employs a fully-forced feed, filtering method.
The oil stored in the oil pan is sucked by an cil pump which is directly driven by the crankshaft. Then, the
thus-sucked oil flows through an oil pump strainer and is filtered at an oi! filter. After having passed through
the passages of the cylinder block, it will be divided into two streams so as to lubricate varicus sections.
One stream of the lubrication oil performs lubrication of various sections of the crankshaft and connecting
rod- and piston-related parts. The other stream of the lubrication, ofl rises 1o the cylinder head section.
Then, it performs lubrication of valve rocker shaft-related parts.

WREG1-LUO03

Lubrication System Schematic Diagram
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" LUBRICATION SYSTEM

Carnshaft Journals Camshaft
Valve l_iftErT
Piston Pin T 1
h Push Rods ] ! Valve Stems }——-
Piston-Cylinders |  Connecting Rods T ] 1
Qil Nozzle Valve Rocker Arm
I Crankshaft Cil Passage 1 1
{ Valve Rockershaft|
Crankshaft Main Journal | 1 o
Check Valve i | Cyinder Head |-
Main Gailery T
I Vacuum Pump ]
o ‘ Oil Fiter _ e
Turbo Charger | Relief Vaive .
e ' * Ol Pump”
Oil Strainer

Qil Pan

LU—4
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LUBRICATION SYSTEM

OIL PRESSURE CHECK

1.

Oil quality check o
Check the oit for deterioration, ingress of water, dlscolormg
or dilution. -

If oil quality is poor, change the oil.

Use API grade CC, CD multigrade v1scos:ty fuel-eff:cnent _

oil. (See page LU—8)

Oil level check

The oil level should be between the L and F levels on the

dipstick.

If the levei is low, check to see if any oil Ieakage is present -

Add oil to the F level.

NOTE:

e The amount of oil between the [L] Ievel and the 13|
equals to ohe [iter.

“Oil pressiie check ™~

(1) Disconnect the connector of oil pressure switch. :

(2) Remove the oil pressure switch.
NOTE:
* Use a hexagonal long box wrench for the removal.

(3) Install the oil pressure gauge.

NOTE:

+ The pressure gauge is available as a SST.
SST: 09268-87701-000

LU-5
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LUBRICATION SYSTEM

.{4) Starting engine
- Start the engine and warm it to the normal operating
- temperature.
At Idle Speed: More than 19.6 kPa (0 2 kgf/cmz)
At 2200 rpm: 294.2 - 392.3 kPa (3.0 - 4.0 kgf/cm?)

li the measured value fails to conform to the specified
value, check and repair the oil pump.
(See page LU-9.)

(5) Stop the engine.

WRE91.LUO11

{6} Remove the oil pressure gauge.

(7) Clean the threaded portion of the oil pressure switch.
Wind seal tape around the threaded portlon lnstall the
oil pressure switch in the oil pump. :
Tightening Torque 38249 Nm{4.0+£05 kgf—m)

NOTE: ' Cou -

« Use a hexagonal long box wrench for the :nstal!atlon

« The new oil pressure switch is coated with sealing
_ materials. ;

~ (8) Connect the connector of the oil pressure switch.
(9) Start the engine and check it for oil leakage.
Repair the leaky point if oil leakage exists.

WREST-LUQ13
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LUBRICATION SYSTEM

"ENGINE OIL CHANGE & OIL FILTER
REPLACEMENT

1. Drain the'engine oil as foliows:
(1) Place a suitable container under the oil drain plug.
(2) Remove the engine under cover.

(3) Drain the oil by removing the oil drain plug.

2. Oilfilter replacement
(1) Remove the oll filtter element, using the filter wrench.
NOTE: _ _

» Place a suitable container under the oil filter because the
engine oil flows out. :

" (2) Inspect and clean thé dil filtér installation surface.

~(3) Thinly apply engine oil to the “O” ring of a new oil ilter.

(4) Screw in the oil filter by hand, until the “O” ring of the
oil filter contacts the oil filter installing surface.

LU-7
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LUBRICATION SYSTEM

" (5) Tighten the ol filter three fourths to one complete turn,.
using the filter wrench.

‘3. Filling engine oil
(1) Clean the oil drain plug. Install it with a new gasket
interposed. )
“NOTE: Col
» Remove any remaining gasket material from the oil pan,
.- using a gasket scraper. ' .
- Tightening Torque: - 34.3 + 4.9 N-m (3.5 £ 0.5 kgf-m)

(2) Fill the engine with engine oil. e
The oil should be AP! grade CC or CD multigrade vis-
cosity, fuel-efficient oil.
Oil Capacity: :
~~ When only engine oil is changed: 5.8 dm’
- When engine oil is changed and o filter is
~ replaced: 64dm®

(3) Start the engine and check it for ieakage.
" Repair the leaky point if oil leakage exists.
(4) Stop the engine. After a lapse of two or three minutes,
check the oil level.
If oif levet is less than the full level, replenish the oil to
the full level.
(5) Install the engine under cover.

LU-8
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Recommended engine oil viscosity (SAE)
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LUBRICATION SYSTEM

‘OIL PUMP

COMPONENTS

. @D Driven gear’
@ Drive gear

@ Oil pump plate
@ Relief valve
® Spring. ...

LU-8
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LLUBRICATION SYSTEM

REMOVAL OF OIL PUMP

* After the timing belt cover and case have been removed,

proceed 1o the following operation. -~~~
1. Remove the oil pan.
2. Remove the oil pump pipe.

3. Remove the timing belt case. S
4. Remove the timing belt case gasket.

5. Remove the oil pump plate.

INSPECTION OF OIL PUMP

1. Check disassembled parts for wear or damage.

2. Check the relief valve for wear or damage.

LU-10
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LUBRICATION SYSTEM

3. Measure the body clearance.

4.

~ Body Clearance: Limit 0.4 mm

Measure the side clearance.
- Side Clearance: Limit 0.15 mm

INSTALLATION bF OIL PUMP

1.

2.

3.

Install the timing belt case gasket.
NOTE:
» Replace the gasket with a new one.

Install the oil pump plate.

Instalt the timing belt case.

SEU=11

WRE9T-LUCSO
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LUBRICATION SYSTEM

. %

Install the oil pump pipe.
Install the oil pan.
Proceed to: the installation of the timing belt case,

i‘k_crankshaft and camshaft.

LuU-12
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LUBRICATION SYSTEM

OIL FILTER & OIL FILTER BRACKET
COMPONENTS 3

- )T 38.2+49
(4.00 £ 0.50)

|1 204+98
(3.00 % 1.00)

T 490 +98
" (5.00 = 1.00)

-

® "0 Ring @ Hose ofl cooler Ng. 2 ..+ .

@ Cooler Ay oil ® Clamp, Hose
@& Bolt @ Clamp Hose
@ Hose, oil cooler No. 1 T - 0 Plug

® Clamp Hose T 5 @ Qil filter bracket
® Clamp, Hose : B

%* : Non-reusable part
T : Tightening torque
Unit : N-m (kgf-m)

WREZ1-LU036
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LUBRICATION SYSTEM

REMOVAL. OF OIL FILTER AND OIL FILTER
BRACKET

-1.--Remove the oil filter. - -

2. Remove the oil cooler hose and cil cooler assy.
3. Remove the oil filter bracket.

. . S WREYT-LUO3S
INSPECTION OF OIiL FILTER AND OIL FILTER BRACKET
Check each section of the oil cooler and oil filter bracket. '
: 'Cracks. damage'
Aging, damage -
) (@ 3.
1 *
|
I
; - Leak, damage
Damage, restricted § 7.
Oil passage L/@ Aging, damage
WRESTLU039
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LUBRICATION SYSTEM

INSTALLATION OF OIL FILTER AND OIL FILTER
BRACKET T
1. Install the oil filter bracket.,
Tightening Torque: 36.8+7.4 N-m
, | (3.75 + 0.75 kgf-m)

NOTE: - - " -
+ Replace the gasket with a new one.

2. Install the oil cooler to the oil filter bracket.
NOTE:
+ Prior to the installation, apply engine oil to the “O” ring
thinly.

3. Instali the oil cooler assembly with the knock pin aligned
with its knock pin hole.
Tightening Torque: 49.0 = 9.8 N-m
(5.00 = 1.00 kgf-m)

4. Install the oil cooler hose No. 1 and clamp it.

5. Install the oil cooler hose No. 2 and clamp it.
NOTE:

» Aftach the clamp in such a direction that it may not
interfere with the fan pulley.

LU-15

WRES1-LUO4D

Apply engine oil thinly

WREQ1-LU041
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Clamp at engine
side

%
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LUBRICATION SYSTEM

6. Prior to the installatior, apply engine oil to the “O” ring.
Then, turn the oil fitter fully by hands.
Tightening Torque:  19.6 £ 2.0 N-m
- .. {2.00+0.20 kgf-m)

WRES1-LUQ45
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LUBRICATION SYSTEM

SST (Special Service Tools)

!.'j - Qil cooler set bolt box wrench .

Sﬂhébe” Parts No. and Name Purpose Remarks
08032-00100-000 Removal of cil pan
Oil pan seal cutter
09288-87704-000 -Removal and instaliation of Onily for oif |

oil. cooler {oniy for oil
cooler-equipped vehicle}

- cooler-equipped -

vehicle

09990-87702-000

Engine oil pressure gauge

Measurernent of engine oil
pressure

i

WRESI1-LUD4E

TIGHTENING TORQUE
Tightening component Tightening torque Remark
N-m kgi-m ft-lb

Cylinder Block x Qil pan 9.3+25 095025 69+18

Cylinder Block x Qil hose No. 1 17225 175+ 025 12.7+18

Cylinder Block x Gil hose No. 2 22125 225+025 16318

Cylinder Block x Oil pump inlet pipe 18.1£34 1.85£0.35 13.4+25

Cylinder Block x Qil pump outlet pipe 44174 450£0.75 325+54

Cylinder Block x Cil pump relief plug 39.2+458 4.00%0.50 280+386

Oil filker bracket x Qil cooler 49.0x98 5.00+1.00 36.2+7.2

Qil filter bracket x Qil pressure valve 39.2+45 4.00+0.50 285+36

Oil filter bracket x Oil filter 196+2.0 2.00%0.20 14515

Qil filter bracket x T/C oil inlet pipe 12829 1.30£0.30 94122

T/C x T/C oil outlet pipe 74+15 0.75+0.15 54+1.1

Vaquum pump x Qil hose No. 1 172+£25 1.75£0.25 12718 -

Vaéuum pump x Oil hose No. 2 221+£25 225+0.25 16.3+£18

Oil pan x Drain piug 343+49 3.50+£050 253436

WRES1-LU0AT
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LUBRICATION SYSTEM

SERVICE SPECIFICATION

Engine oil capacity
| ' Whole améﬁnt q
When only ¢il is changed Full level : | 5.8 dm®
Lowlevel . . ... |48 dm?
When oil and filter are changed ' i 6.4 dm®
Oil pump Compression spring free length ' 57 mm
' . ‘Bodyclearance "~ .. 7 1020-028mm )
Tip clearance . | 0.18-0.24 mm =
Side clearance ' 0.085-0085mm ..
"o pressure lcfiing 147 - 196 kPa (1.5 - 2.0 kgffem?)
2200 rpm 294 - 392 kPa (3.0 - 4.0 kgffem?)

WREQ1-LLQ4S
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