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ENGINE MECHANICAL

PRECAUTIONS

1.

2.
3.
4. When both front and rear parts of the vehicle or only the rear part thereof is jacked up, make certain to

10.
11.

12.

13.

Make sure that only the specified bolts and nuts are used. Also, where specified, be sure to employ a
torque wrench to tighten bolts or nuts to specifications. -

Use only genuine parts for every replacement operation.

For increased working efficiency and improved accuracy, utifized SSTs ( (Special Service Tools) effectively.

place chocks at the wheels correctly in order to assure safe operations.

When the motor vehicle is jacked up, make sure 1o support the vehicle with safety stands positions at

the specified jacking points.

Before any repair work is make on the electrical system or the engme is removed or installed, first be

sure to disconnect the negative © terminal of the battery.

Disassembly.

(1) When complicated parts are disassembled, put stamped marks or marks on suitable nonfunctional
sections of the parts in order that the sald parts may be easily assembled in the correct original
positions.

(2) Replacements of the cylinder biock or crankshatft, etc should be carried out after the engine assembly
has been removed from the motor vehicle.

Checks to the performed during disassembly.

Each time a parts is removed, check condatxons under which the part has been assembled. Also, check

to see if the part exhibits any evidence of distortion, breakage, wear or scores, etc.

Arrangement of disassembled parts.

Put disassembled parts in a good order. Moreover, divide disassembled parts into two groups: those

parts to be replaced and those parts which can be reused

Washing disassembled parts.

As for those parts which can be reused, thoroughly ciean or wash them

Inspection and measurement. :

Those parts which are to be reused must be carefully mspected or measured as required.

Assembily of parts.

Those satisfactory paris only should be assembled in accordance W|th the prescribed standards (e.g.

specified adjustment values., fightening torque and so forth.) - -

Furthermore, seal packing or grease should be applied, as reqwred

Furthermore, in respect to packings, gaskets cotter pins and similar ltems be certain to install new parts.

Adjustments and checking of service operations.

Service operations must be carrled out correctly by. means of gauges or testers, if the use of these

instruments is requsred

WRES1-EMOC3
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. ENGINE MECHANICAL

TROUBLE SHOOTING

Froblem Possibiz cases Remedies Page
Engine overheat .| Cooling system faulty s Trouble shoot cooling system. '
- Fuel system féulty: | . o - Troﬁble- shoot fﬁel systern.
Lubrication system faulty Trouble shoot lubrication system.
Engine will not crank or crank Starting system ' Trouble shoot starting svstem.
slowly Charging system Trouble shoot charging systern.
Engine will not star/Hard o start | Preheating device problem $T-22
{Only cases where cranking by
starter motor is normal) + Glowplug . Inspect glow plug.
» Glow plug cornector. : inspect glow plug connector.
. Glow Vpl.ug'current 's'énécr . . .| Inspect glow plug current sensor.
No fuel supply ~ | . :Chéék fuel tank and fuel line. FU-3
s Fuel tank . T T '
« Fuel pipe
o Fuel fiter - _
|+ mectionpump = | Inspect injection pump.
1 Injection provleii .. R e FU-4
- Injéétion timing . Reset injection -tin‘ii‘h’g'.
» Injection nozzle.. . - _ S Checkaecﬁonnozﬂe.
Rough: idle/Engine stalls Incorrect vaive clearance - - - | Adjust valve clearance. EM-10
Incorrect idle speed . : .| Adjust idle speed. EM-13
Incorrect injection timing .~ | Reset injection timing. EM-11
Low compressién ~ 77| Check compression. EM-13
Fuel leakage T | Checkuel line. FU-3
+ [njection pipe ' o
» [njection nozzle
s Delivery valve . i
Turbe charger problern ) Inspect tt;irbo cﬁarger. EM-64
Injection pump problem--- - - -~ . | Inspect injection pump. FU—4
Lock of power Full leakage. = " . | Check fuel live. FU-3
« Injection pipe o
. [nﬁbﬁonhozﬂe
= Delivery valve _ ‘ o
i Incorrect injection iming Reset injection timing. . EM-11
Turbo c.ﬁéfger oroblem Check turbo charger. © | EM-64
= Wagste gate - “
. Boostcompenambr:.
« Turbo charging pressure
. e e e | INjeCtion. pump problem . : - | - Inspect injection pump... .. ... ] PU—4. .

EM-3



ENGINE MECHANICAL

ENGINE OUTLINE

“DL Engine ) LT
Type DL engine is a water-cooled, 4-cylinder-in-line diesel engine with a total displacement of 2765 cc.

The DL engine comes in two types: One is the DL-42 (natural aspiration engine) type and the other is the
DL-52 (turbo charged engine) type. On the DL-52 engine, an air-cooled intercooler has been newly provided

so as to increase the engine power. . . o o
Moreover, for improved durability and-reliability, the turbo charger employs a water-cooled type. - -~

ENGINE SECTIONAL VIEW

{DL-42 Engine]

e S MWRES1-EMO0S
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ENGINE MECHANICAL

[DL-52 Englne} -

WRES1-EMOOG
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ENGINE MECHANICAL

ENGINE TUNE-UP

1. Inspection of engine coolant level
(See page CO-7)) :

2. Inspection of engine oil level

3. Inspectzon of air cleaner filter eiement

(1) Disconnect the air cleaner cap by ioosen the three

. Clamps. .

{2) Loosen the wing bolt retaining the element. Take out the g-: : :

element from the air cleaner eiernent

(3) Visually inspect that the air fllter element is not exces—"i' :

sively dirty, damaged or oily.
Replace the air filter element if: necessary

EM-8
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ENGINE MECHANICAL

~ (4) Clean the element with compressed air.

First, blow compressed air from inner side of the ele-

ment thoroughly.
Then, blow off the outer side of the element.
CAUTION:
s The air pressure to be used this cleaning operation
should not exceed 392. kPa (4.0 kgficm?).

Replace the ai'r_filter eiement, if necessary.

- (5) Place the element in the air cleaner case.. .
Secure the element with the wing nut,

(6) Installthe air cleaner cap to the air cleaner case. Secure

the air cleaner cap by tightening the three clamps.

4. Inspection of battery T

S. Inspection of valve clearance
(1) Warm up the engine completely.

(2) Remove the cvlinder head cover by loosen the four

attaching nuts.

EM-9
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ENGINE MECHANICAL

) (3) Turn the - erankshaft untl the recessed mark on =
crankshaft pulley is aligned with the indicator mark on -

timing gear cover.:

(4) Check to see if valve rocker arms of No. 1 cylinder are

iree or are being push up.

Accordmg 1o the flowing table, check andfor adjust the |

valve clearance using a thickness gauge.

Valve Clearances {Hot condition)

WREGT-EMOTT

ltem
DL-42 DL-52
Type
| ntake - - o (mm)- | 0.25£0.05 0.25+0.05
P Exhaust 7 (mm) | 0.25£0.05 0.25+005 - |

' Tightening Torque: - 19.6 - 24.5 N-m
S (2.0 - 2.5 kgf-m)

~ The “C" marks denote those valves that can be adjusted under that setting. -

Cylinder No.
- 1 4
Rocker arm condition
When valve rocker arms of No. 1 cylinder are free: IN O
(Picton of No: 1 ¢ylinder is at top dead center under compression stroke) EX @]
When valve rocker arms of No. 4 cylinder are free: IN O
{Piston of No.4 cylinder is at top dead center under compression stroke) EX O
T e T WRES1-EMO19
.. Before the adjusting bolts are tightened, apply engme on
to the Iock nuts and rocker arm adjusting bolts. -
(5) Turn the crankshaft 360- degrees
Proceed io- check and/or adjust the remaining valve
clearance.
WRES1-EMO20
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ENGINE MECHANICAL

cylinder head. L _

(7) install the cylinder head cover on the cylinder head.

(8) Tighten the cylinder head cover nuts over two or three

stages in sequence, until they tightened to the specified
torque. RER S e
Tightening Torque: 5.4+ 1.5 N-m

P (0.55 £ 0.15 kgf-m)

Check and adjustment of injection timing
1. Remove the distributive head bolts on the injection pump.
Then, instali the SST and set a dial gauge.
SST: 09275-54010-000

NOTE: R
» Since there is a hole-shaped notch at the end of the
plunger, the measuring pin of the dial gauge must con-
--tact the flat section of the plunger.
» Make sure that no dust gets into the pump.

2. Release automatic cold starting system
{ACSD equipped vehicle only) _
(1) Turn the automatic cold starting lever counterclockwise
about 20° degree, using a screwdriver.
(2) Put a2 metal piate 8.0 - 10.0 mm thick between the
automatic cold starting lever and thermo wax plunger.

3. A]iéh fhé top dead center mark-onrthe-cranks'haft ;Sulle.yIWIth |

the 1op dead center of the No. 1 cylinder under the com-

pression stroke. Then, back off crankshaft approx. 45° and -

align the pointer of the dial gauge with the zero position.

NOTE: ’ W E

e Atthis time, turn slightly the crankshaft pulley to the right
and left sides and make sure that the pointer is stable at
the zero position. ™ '

EM-11

(6) Wipe off the oil or dirt from the gasket surface of the -

WRES1-EM021

WRES1-EMC22
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ENGINE MECHANICAL

4. Turn-the crankshaft in“the normal direction and. take the
reading of the dial gauge when the top dead center mark
on the pulley is aligned with the pointer.

Specified Value: 1.07 - 1.13 mm
" (injection TiMING weu..ocvmereeemnnno. U, BTDC 1°)

- o “The gauge’s reading of + 0.03 mm corresponds to the
. .. injection timing of + 0.5°,

5. - Slacken the attaching sections of the'injection pump proper -
at the following points given below. Adjust the injection- -

timing by moving the pump proper.

* Injection pump. attaching nUts....................... Section A

= Lower bracket attaching bolt .................... Section B
¢ Attaching nut of each high-pressure pipe
- (union nut) e bt Section C

6. Perform the injection timing check ‘again and ensure that
the injection timing is proper. ¢

7. .When the. injection timing ié -adjusted-, make sure that the

injection pump is in a-pulled state toward you. If the infec- F

tion timing is adjusted-with the injection pump in a pushed
state toward the engine block side, the timing may be
retarded. ¢ : '
Tightening Torque: ' 18.1 +3.4 N-m
A - {1.85%0.35 kgf-m) -

NOTE: -

»  Replace the copper washer the distributive head boit
. with a new one. - o

EM-12 -

T @

Seton “0" 1.07 ~ 1.13 mm

WRE91-EMQ26

' specified value

TT

g7 Under the specified

value

WREH-EMOZ7

WRES1-EMOZ8

Pump attaching ﬂ
bolt

Specified value

SPIS q00Ig

Push toward the
block side

Pulf toward

WRES1-EMO30



ENGINE MECHANICAL

Measurement of compression pressure
1. Warm up the engine
2. Remove all the glow plugs.

3. Position the attachment into the installation hole of the glow -

plug. _ s
Set the compression gauge in place.

4. With the throttle valve opened fully, crank the engine, using
the starter _
5. Cranking speed: 250 rpm
Compression Pressure: STD 3138 kPa (32 kgficm?)
. S -~ Limit 2158 kPa (22 kgffcm®)
Variation Between Cylinders: 196 kPa (2.0 kgf/cm?)

Adjustment of idling speed

1. Warm up the engine.

2. Measure the idling speed.

3. Adjustthe idling speed by turning the idling adjusting bolt.
Specified Idiing Speed: "650 + 25 rpm

EM-13

' Attachment

WRES-EMO32

Idle set screw

WRES1-EMO33

Adjusting lever

[DL-52]

WRES1-EMO34



ENGINE MECHANICAL

Adjustment of maximum no-load revolution speed

1.

2.

‘Fully when the accelerator pedal is depressed to the fullest

extent. )
Measure the maximum revolution speed at the time when
the venturi.opens fully because of the fully-depressed ac-
celerator pedal. '
Specified Maximum Revolution Speed:
© DL-42: - 4500 rpm
. DL-52: 4500 rpm

- Adjust the maximum no-load revolution speed by turning
'the maximum speed set screw. ; S

EM-14

[DL-42]

Maximum speed setting screw [DL-52]

WRES1-EMO37



ENGINE MECHANICAL

— )
CYLINDER HEAD -
COMPONENTS
®
—~ B R 0 Y - ‘
| e @
N _ e {T-196+£29 :
) Crser0 20203 | o
: : T 117.7£98
(12.00:% 1.00)
o
. Vaive rocker Stpport - @ Compression spring
T @ Screw .. .. @ Vatve stem ol seal
@ Vaive rocker arm @ Valve (EX, IN)
@ Valve rocker shaft @ Vaive guide bush . .
® Cylinder head bolt- - @ Combustion chamber -
® Cylinder head . .7 ' @ Cylinder haad cover -
. @ Cylinder head gasket {® Cylinder head cover gasket
Valve spring retainer lock: @ Oil filler cap
@& Valve spring retainer @ valve stem cap
* : Non-reusable part
T : Tightening torque
Unit : N-m (kgf-m)
—~
e T e T Ty

EM-15



ENGINE MECHANICAL

REMOVAL OF CYLINDER HEAD

1. Removal of battery
(1) Disconnect the battery ground cable fromthe negative - -
(-) terminal of battery o
(2) Remove the batiery from the engine compertment by
removing the battery holding clamp. -

WRES1-EMO39

2. Removal of air cleaner assembly e
(1) Remove the air intake duct by loosen three attaching
bolt and a clamp. - S e

(2) Remove the clutch cable attaching bolt at air cleaner -
case. ,

(3} Remove the intake air pipe attaching boit-at air cleaner
case. C e

(4) Remove the air cleaner case by loosen two air cleaner
bracket attaching_nuts-and the air cleaner attaching
bolt. . .. . .

3. Drain the cooclant.
4. Removal turbo charger. _ S
(See Turbo Charger System section) =

WRES1-EMO43
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ENGINE MECHANICAL

5. Remove the water hoses.

_ = Water outlet hose

Water by-pass hose

Heater hoses:. .- - .-

Turbo charger cooling hose (DL-52 engine only)
--ACSD water hose-(ACSD equipped vehicle only)

" 0 0 @

6. Remove water outlet housing.

Vi

7. Remove the glow plug connector and giow plug.

8. "Remove the accelerator cable from the injection pump.

9. Removal of injection nozzle, using SST.
(See page FU-14.)
SST: 09268-87310-000

NOTE:
e Arrange the injection nozzle in order.

EM-17
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'ENGINE MECHANICAL

10. Remove the cylinder head cover.

11. Remove. the valve rocker-shaft with valve rocker arm by
loosen valve rocker support bolis in sight figure.
12. Remove the push rods
NOTE:
s ‘Remove the parts in the sequence of cylinders.
Store the removed parts properly so that they may not
be mixed with each other

13, '.Remove the cylinder head by loosen cylinder head bolts in
e rlght ﬂgure

14. Remove the valve sprmg retainer lock and valve spring,
“using SST.
- 88T: 09202-87001-000

15. Pull out the valve stem oil seal using pliers.

NOTE:

e Store the removed springs and valves in correct se-
guence so that they may be installed in their original
positions on reassembly.

EM-18
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<= Front of engine

WRES1-EMOS0
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ENGINE MECHANICAL

16. Removal of combustion chamber L
Drive out the combustion chamber by instaring an.about 4 .

. : ! . A .. &'mm dia. rod
mm dia rod through the glow plug installation hole. S

lNSPECTION"OF'CYLINDER HEAD
1. Cleaning of cylinder head
{1) Remove any remaining gasket materiai from the

cylinder head and manifold surfaces by using a gasket
scraper.

(2) Remove ali carbon deposits from the combustion cham-

bers by using a wire brush. Lo : N e
CAUTION: \\3\
+ Be careful not to scratch the cylinder head gasket con- . . _ -
 tact surfaces. - : o 3o -}

(B) Clean all valve guide bushings by using a valve guide
brush and solvent.

WRES1-EMOS7

2. Using a precision straight eage and thickness gauge,
check the gasket surfaces contacting the cylinder block
and manifolds for warpage. -

Maximum Surface Warpage:
Cylinder Block Side: 0.10 mm
-Intake Exhaust Manifold Side: 0.20 mm

Replace the cylinder. head, i surface warpage of the
cylinder block side exceeds the maximum limit.

<Manifold gasket surface> <Cylinder head surfaces>

WRES1-EMOSS
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ENGINE MECHANICAL

3. Inspection of valve stem-to-guide bush oil clearance

(1) Using a caliper gauge, measure the inner dlameter of; 1

the valve guide at six points.
Record the measured vaiues.
Specified Value:
IN: 9.010 - 9.030 mm_
EX: 8.010-9.030 mm

~ (2) Using a micrometer, measure the diameter of the valve -

stem at six points.
Record the measured values.
. Specnﬁed Value: . _
. IN: - 8.968 - 8.984 mm
EX -8. 934 8 950 mm

- (3) Calculate the valve stem-to-guide bush oil clearance:
from the measured results in the steps (1) and (2)
above.

a: .. Measured maximum value of guide bush
b Measured minimum value of valve stem
" a=b = Qil clearance

_Qil 'Clea'ranc'e
Specified Value S
© IN: '0.026 - 0.062 mm
TEX:T0.044 - 0 096 mm
~ Allowable Limit:  ~
IN: G.10 mm
EX: 0.12mm

4. Inspection of intake and exhaust valve .
(1) Visually mspect the valve stem for seizure or damage.
NOTE: -
e If seizure or damage is found replace the valve and
valve guide bush a'set.

However, this. replacement should be performed only |

after the checks for the cylinder head have been
| nlshed

EM-20
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Seizure or
damage-
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ENGINE MECHANICAL

"' The valve guide bush hole must be used for refacmg

only valve seat.

- Hence , if the valve guide bush hole exh[blts any rough—

ness due to seizure, etc., rectlfy the hole with an adeS-' S

-~ table reamer.

' (2) Visually mspect the vaive head for melting and damage. -

If the valve head eXh]bltS any meltang or damage
_replace the valve. .

“ifthe roughness on. the contact surface can be cor-

rected, grind the valve seat contact surface with a valve
refacer.

"(3) Visually inspect the valve stem end for abnormal wear.

'If the valve stem end exhibits abnormal wear, correct the
stem end with valve refacer.

However, this correction should be made wnthm a limit from

that of standard length.
Standard Length:
IN: 1275 mm’ -
EX: 1275 mm-. -

Refacmg of valve seats

@ Apply a film of red lead to the valve seat.
Then, let the valve drop on to the valve seat two ¢r
three times by its own weight.
Care must be exercised not 1o turn the valve during
this check.

Specified Seat Width: 1.4 mm (0.055 inch)- . :

@ Cut the seat surface, using a 45-degree cutter.

EM-21
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WRES1-EM0OES
Wear——<
WRES1-EMOEE
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i 14mm
(0.055 inch)

WRES1-EMOBS



ENGINE MECHANICAL

5.

6.

Correction of seat position

(1) If the seat position is too high, reface the vaive seat |

using 45-degree and 75-degree cutters.

These valve seat cutters should be empioyed m the :

sequence as indicated by the illustration.

(2) It the seat position is 1o low, reface the valve seat, using

45-degree and 15-degree cutters. These valve seat cut--

ters should be employed in the sequence as mdscated
by the illustration. _ :

(3) Atter the valve seats have been refaced, carry out hand
grinding of the valves, using valve grinding compound.

‘Inspection of valve spring

(1) Check the valve spring for squareness usmg a steel

square.
Maxnmum Squareness 1.6 mm

If the squareness exceed the maximum fimit, replace the
valve sprmg '

'(2) Measure the valve spring Jor free length and sprlng

tension, using a spring tester.

Minimum Free Length: 46 mm

Minimum Tension Installation Height:
264.8 N (27.0 kgf)/40.1 mm

A minimum free length and/or minimum tension is less than = -

- the minimum limit, replace the valve spring.

EM-22

+}— Not to exceed 1.6 mm

WRED1-EMO72
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ENGINE MECHANICAL

7. Inspection of valve rocker arm and valve rocker shaft
(1) Visually inspect the valve rocker arm for cracks, seizure
or wear.
- Replace the valve rocker arm, if necessary.

(2) Visually inspect the valve rocker shaft for cracks,
seizure or wear.
Replace the valve rocker shatft, if necessary.

" (3) Check valve rocker shaft-to valve rocker arm
@ Using a dial gauge, measure the inner diameter of
the valve rocker arm in two directions, 20 degrees
apart from each other _
Specified Value: 18.512 - 18.533 mm

~ @ Using a micrometer, measure the outer diameter of
" valve rocker shaft
Specified Value: 18.472 - 18.493 mm
. Oil Clearance: 0.022 - 0.733 mm
Limit: 0.1 mm

8. "Inspection of ¢émbustion chamber
(1) Visually inspect the combustion chamber for cracks or
damage _

EM-23
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ENGINE MECHANICAL

9. I[nspection of intake and exhaust manifolds -
Using a precision straight edge and thickness gauge,
check the manifold gasket surface for warpage. 5
./ J
Q
INSTALLATION OF CYLINDER HEAD -
NOTE: o
s Prior to assembly, be certain to apply engine oil to the
rotary sections or sliding sections of the parts.
) ' WRES1-EMOST

1. Install combustion chamber into cylinder head. :
Using a piastic hammer, drive the combustion chamber into -
position, making sure that the mate mark of the combustion -
chamber is aligned with that on the cylinder head side.

Mate mark

2. Measure the chamber projection height.
Specified Projection Height: 0 - 0.10 mm

WRES1-EMOBS

3. Install the oif seal, using the following SST.
SST: 09201-87702-000 o

NCTE: N
¢ Once the valve has been removed, be sure to install new

valve stem oil seal.
+ Be sure to apply engine oil to the lip section of the oil
seal. REE

WRES1-EMCES
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ENGINE MECHANICAL

6.

7.

"Assembie the parts given below, using the foElowmg SST.

SST: 09202-87001 -000

1) Valve

(2) Valve spring.

(

(

(3) Valve spring retainer

(4) Valve spring reta:ner lock

" Install the cylinder head gasket with its “Top” mark facing
- upward.

NOTE:

e |f the cylinder head gasket should be installed upside
“down, it would cause the oil passages to be clogged,
thereby causing engine seizure.

+ - Be sure to replace the gasket with a new one.

install the cylinder head. :
(1) Apply engine oil to the threaded portlon and seatlng

surface of each bolt.

(2) Tighten the cylinder head bolts progresswe]y in the |

sequence as indicated by the iliustration.
Tightening Torque: ~117.7 = 9.8 N-m
' : (12.0 £ 1.0 kgf-m)

Install the push rods.
NOTE:
»  Those valve push rods which have been stored inorder
"~ should be installed 'as a set to the original cylinder,
respectively.

EM-25
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8.

10.

Instaliation of valve rocker shaft : .

(1) Each of valve rocker arms and valve rocker supports

bears an identification mark. They shouid be assembled
as indicated in the right figure.
Every valve rocker support is provided with a boss for
identification purpose. The valve rocker support should
be assembled in such a way the boss comes at the left
side as viewed from the engine front side.

{2) As for the tightening of the valve rocker supports, first
apply engine oll .to the threaded portion and seating "~ |

- surface of each bolt. Then, tighten the attaching bolts
progressuveiy as mdicated in the right figure. S
Initial setting of valve clearance
IN:  0.30 mm [COLD]
EX: 0.30 mm [COLD]
NOTE:

» After the engine has been assembled to the body, be
sure to adjust the valve clearances again.

* As for the adjusting procedure, see the section under
“Valve Clearances”.

Install the intake and exhaust manifolds.
Tightening Torque:
Intake Manifold: 36.8+7.4 N-m
(3.75 £ 0.75 kgf-m}
Exhaust Manifold: 46.6 +7.4 N-m .
(4.75 £ 0.75 kgf-m)

NOTE:

+ Be sure to replace the gaskets with new ones.

* Onthe turbo charged vehicle, be sure to install the turbo
charger to the exhaust manifold before installing the
exhaust manifold to the cylinder head.

(See the section under “Turbo Charger system.”)

EM-26

Boss for identification purpose

WRES-EMOBS

Identlfxc:atlon number
Boss for identification purpose :

Nozzie sice |- 7
4!

Identification number

WRED1-EMOES

f

Front of engine
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ENGINE MECHANICAL

11.7

12.

13.

14.

18.
16.
17.

18.

Install the water hoses.

e . Water outlet hose™

Water by-pass hose

Heater hoses - T . ,
Turbo charger cooling hose (DL 52 engine only)
ACSD water hose (ACSD equiped vehicle only)

s 0 o .0

Install the injection nozzle seat in the direction as indicated

in the right figure.

NOTE:

s Be sure to check the gasket before installing the nozzle
holder.

Install the injection nozzie.
SST: 09268-87310-000
Tightening Torque: 68.6 £ 9.8 N-m
(7.00 + 1.00 kgf-m}

Install the injection pipe.
Injection Pipe:
Tightening Torque: 245+ 4.9 N-m
(2.50 + 0.50 kgf-m)

Install the glow plug connector and glow plug.
Instail the cylinder head cover.

Install the water outlet housing.

NOTE: '

+ Be sure to replace the gasket with a new one.

Install the water by-pass hose.
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19.
20.
21.
22.

23.
24,
25,

Fil the coo!ant -
Fili the engine oil and check it.
Install the battery iri the engine compartment.

Connect the battery ground cable to negative (—) termmal o

of battery

Install the engine hood.

Start the engine.

- Check the oil leakage and repair it.

EM-28

WRES1-EMDS3

© WRES1-EMCS9



ENGINE MECHANICAL

TIMING BELT COVER AND CASE

COMPONENTS

- General -
“specification -

& T 12829

(1.30 £ 0.30)

@ Timing belt cover

@ Timing belt case

@ Timing belt case gasket
@ Ventilation tube

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

EM-29
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REMOVAL OF TIMING BELT AND PULLEY .

1.
2:.

Remove the cool air intake duct from air cleaner.

Remove-the reserve-tank. - -~ -

Temporary remove the fluid coupling with fan by loosen four

nuts.

Remove the fan shroud and the fluid coupling withe fan.

Loosen the alternator attaching bolt.”
Remove the fan pulley and V-belt.”

Rermnove the glow plug No. 1.

Before pulling out the crankshaft pulley, position the piston

No. 1 at the top dead center under the compression stroke.

Remove the crankshaft pulley.
NOTE:

« Place the gear shift lever in the 5-th gear position so as -

to prevent the rotation of crankshaft.
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10. Remove the timing beit cover.” "

11. " Slacken the timing belt tensioner.

12, Mark the rotation direction on the back side of the timing
belt. Then, remove the timing belt. e

13. "Remove the crankshaft timing belt puliey, using the follow-
ing SST in combination with M6 bolts.
-SST: 09213:31021-000 (M6 bot)

14. “Remove the t|m|ng belt tensioner and timing belt idler No. 2.

15. “Rermove the injection timing belt pulley.
SST- 09950-20017-000
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16. | Reh’lo.vé' t"he Valv_é _!iftér.s.“” -
NOTE: :
* Store the valve lifters in order.

17. Remove the camshalft timing belt pulley with camshaft.

lNSPECTION OF"COMPONENTS
1. Timing belt inspection ..
CAUTION: IRV
* Do not bend, twist or turn the belt inside out.

* Do not allow the bett to come into contact with oil, water

- Oor steam. -
¢ Keep the belt clean. .

If there are defects, as shown in the figures, check the
following points and replace the timing belt, if necessary.

{1) Premature separation
Check for proper instatiation. -

Check the timing gear cover gaskets for damage and

check for correct installation.

' (2) I the belt teeth are 'ér;ékéa-or damaged, check to see -

if the camshaft is seized.

(3) If there is noticeable wear or cracks on the belt face,
check to see if there are nicks on one side of the idler

pulley lock. =
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(4) If there is wear or damage on only one side of the belt,

check the pulley flange.

- (5) If there is noticeable wear on the belt teeth, check the
. timing cover gasket for damage and check for correct

gasket Installation. Check for foreign material on the

- pulley teeth.

-~ - Timing Belt Specifications: -

I - Engine tyPe| ) 4252
_ _Item' -
Pitch peripheral length . {mm) 10287
- |-Piteh (mm} 8.525
| Nurnber of teeth 108
Belt width - {rnrm) 318
Belt thich {mm) 5.4

WRES1-EM116

2. Timing belt tensioner inspection

« Check the timing belt tensioner for smooth turning.
» Check the belt contact surface for damage.
If necessary, replace the timing belt tensioner.

. CAUTION: ~

* Never wash the 'ﬁ_ming _béit tensioner.

3.  Inspection.of timing belt pulley .

A1) Measure the maximum diameter of timing belt pulley,

using vernier calipers.

Specified Value:
R O eter| it Numoer
Cormponert - {mmm) {mm)
-Crankshatft timing pulley 59.37 32 20
Camshait timing putley 118.85 36 40
Injection pump pulley 112.904 36 40
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INSTALLATION OF TIMING BELT

1. Installation of camshaft with the camshaft timing belt pulley. -
(1) Install the camshaft, be carfull not to damage the cam--

shaft bearings.

(2) Install the valve lifter.

NOTE: - | N

» . Those valve lifters which have been stord in oder should
- be installed as a set to original cylinders, respectively.

 (3) Instail the push rod cover.
Tightening Torque: -9.3+ 2.5 N-m
L (0.95 + 0.25 kgf-m)

2. Install the injection pump timing belt pulley.
Tightening Torque: . 83.4 £ 4.9 N-m
- - (8.50 £ 0.52 kgf-m)
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. Install the timing belt idler No. 2. '
. Temporarily install the timing belt tensioner.

: !nstall the crankshaft tlmmg belt puliey.
NOTE: -

s “The ﬂange shou[d be installed only in the correct instail-

- ing direction.

+ ' Be sure toinstall the crankshaft timing belt pulley in such
~“adirection that the recessed mark stamped on the pulley
.~ comes at the front side.

. Adgustment of timing belt tension™ ™

: (‘1) Align each of the three mating marks of the t:mlng belt'-'-

. pulleys for the crankshaft, camshaft and injection pump
- with each corresponding mark of the three mating
~ ..marks on the timing belt case.

--.Under this condition, the piston No. 1 is set to about 30

degrees before the top dead center.

-“(2) Assembhng of timing belt -
Assemble the belt in such a way that the marks (yellow
- lines) at the back and side of the timing belt may come
~at the'same posmon on the front.
NOTE:
e Be Sure to dlsplace the front end surface of the timing
‘belt about 2 mm toward the timing belt case from the
- front end surface of each pulley.

- {3} Adijust timing belt tension: -
- @ Insert a hexagonal wrench into the hexagonal hole
. of the timing tensioner. Tighten the bolt & of the
: - timing tensioner by applying tension to the wrench
et-about 90 degrees.
Tension: ~ 9.8 N-m (1 kgf-m)
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® Turn the crankshaft smoothly in the normal rotating :
 direction. Stop the crankshatt at the third tooth from Mating mark of
-+ the mating mark of the camshaft pulley. timing belt case
* - Before securely tightening the attaching bolt of the timing
. tensioner, under no circumstance should the crankshaft
- 'beturned reversely.

+ Ifthe crankshaft should be turned reversely, back off the
- crankshaft one turn, or advance the crankshaft two turns

__andstop it at the normal position.

Mating mark of -
camshaft timing
pulley

@ Loosen the bolt ® of the timing tensioner. Perform
the step (3) again.
@ Tighten the bolt ® of the timing tensioner. =

® To check that the timing belt tension meets the
.. specification, measure the deflection of the timing:
- belt between the crankshaft timing belt puliey and
- the camshaft timing belt pulley when the specified
~ pushing force is applied. - 7
. Specified Deflection: 1.8 mm -
~ Specified Pushing Force: 18.6+6.9 N
S : (1.9 £ 0.7 kgf)

' - If the measured deflection and pushing force do not
. .meet the specification, perform the steps @ through WREST-EM3
® repeatedly to obtain the specified deflection. - -

7. Install the timing belt cover.
. -~ Tightening Torque: 18.1 £ 3.4 N-m
e (185 £ 0.35 kgf-m)

8. Install the crankshatft puiley. |
- Tightening Torque: . 215.7 £ 19.6 N-m
S L (22.00£2.0 kgf-m) -

NOTE: ~
* Place the gear shift lever in the 5-th gear position so as
- to prevent the rotation of crankshaft.
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10.
11.

12.

13.

Install the radiator fan shroud.
Install the fan pulley and V-belt.

Install the fluid coupling.withfan. .. . .. o

Specified V-belt Tension:
New belt: 10 - 13 mm
Used belt: 8-11 mm
[With a force of 98 N (10 kgf) applied]

Install the glow plug.
Tightening Torque: 128+ 2.8 N-m
o - (1.30 + 0.3 kgf-m)

Install the cool air intake duct in the air cleaner.

EM-37
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PISTON AND CONNECTING ROD
COMPONENTS

T 686+ 4.9
{7.00 = 0.5)

T 9.3x25
(0.25 +0.25)
@ Oil pan ® Piston pin
@ Connecting rod ® Piston
® Connecting rod bearing @ Piston ring
@ Snapring Piston wfconnecting rod

T : Tightening torque
Unit : N-m (kgf-m)

WRES1-EM139

EM-38



ENGINE MECHANICAL

—t b

REMOVAL OF ENGINE ASSY
1. Drain the coolant and engine oil. :
2. Removethe battery. .

3. "Ré‘md\'/'eﬂiééngihe hood. =
4. -Remove the air cleaner sub-assy: ..

5. Remove the water hoses, radiator and cooling fan. -
6. Disconnect the fuel pipes and choses.

Disconnect the engine harness.

Remove the transmission attaching bolts.
Disconnect the engine mounting.
Remove the engine assy by using chaine block.

~ooeeN
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DISASSEMBLY OF CYLINDER BLOCK

1. Remove the cylinder head with intake and exhaust mani-
Jfold. o

2 Removeteatemator,

3. Remove the 'tifﬁif{g belt 'coﬁ-e-:“,'r:éﬁd the timing belt. "« =~ = =

(See page EM-30.)
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4. Rembve the injection pump. -
(See page FU-8.)" o

5. Removal of the camshaft. =
(1) Remove the push rod cover. .

~ (2) Remove the push rod and the valve lifter.
NOTE: :
e Remove the parts in the sequence of cylinders.
» Store the removed parts properly so that they may not
- 1o be mixed with each other.

*(3) Remove the thrust plate attaching bolts.
(4) Remove the camshaft with the camshaft timing belt pul-
ley. ' :

6. 'Rem_ove the water pump by locsen four bolts.

EM—41

WRES1-EM148



ENGINE MECHANICAL

7. Remove the il filter bracket with oil filter.

- 8. Remove the oil pan by loosen 20 bolts and 4 nuts.

g Remove 5 o plpes

10.. Remove the clutch cover.

11. Remove the clutch disc.

12. Remove the bearing, using the SST.

SST:V 109303-35011-000 -
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13. Remove the ilywheel.

14. "Remove the rear end plate. . -

15, ‘Remove the tear oil seal retainer.
16. Remove the oil seal. .-

17." Removié-the connecting rod bearing cap..

18. Pull'out the piston toward the oyli

NOTE: .

When pulling out the piston, be very careful not to

scratch the cylinder liner.
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19." Store the pistons and connecting rod ca'ps in correct se-

quence without changing the correct combination of these
parts.

20." Remove the timing belt sase.

21. Remove the crankshaft bearings. Remove the crankshaft.
Place the removed crankshaft bearings in the correct se-
quence so that they may not be mixed with each other.

22. "Clean cylinder block, )
(1) Remove ali the gasket material from the top of the block.
(2) Blow carbon and oil from the bolt holes

b

23." Disconnect the connecting rod from piston.
(1) Remove the snap ring, using needlenose pliers.
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"~ (2) Gradually heat the piston 10 about 60°C to 70°C.

| "'7"'“(3)"”P|’_b'c'eed to drive the piston pin by tapping it lightly,

using & plastic hummer in-combination with the follow- . | -

ingSST.. ..~ -
SS8T: 09221-87601 ?009 o

CNOTE: : -

= The piston and pin are a-matched set. g

+ Keep the piston, pin, rings and connecting rod together
for each cylinder. Lo

EM-—45
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INSPECTION OF COMPONENTS

INSPECTION OF CYLINDER BLOCK

1. Remove all gasket materials from cylinder block.
2. Clean the oylmder biock using a soft brush and cleaning

?
so[vent . °"’0©
=TI
1o°
WREST-EM167

3. 'Inspection of top surface of cylinder block :
Using a precision straight edge and thickness gauge,
check the surface contacting the cylinder head gasket for
warpage in the six directions.

Allowable Wapage: 0 - 0.1 mm

f {he warpage exceeds the allowable limit, replace the
cylinder liner.

" (1) Measure the'bore diameter of each cyllnder lmer at snx
-~ points, shown in the right figure. :
Ensure that the difference between the maximum and
minimum bore diameters of each cylinder is within 0.1
mim.

. [f the difference between the maximum and minimum
values exceeds 0.1 mm, perform boring for the cylinder

liner bore or replace the cylinder liner.

(D Thrust direction
@ Longitudinal
direction

WRES1-EM 169

(2) Measure the bore diameter of each cylinder at a point
shown in right figure. The measured value is regarded
as cylinder bore diameter.

Specified Bore Diameter: 92.00 - 92.03 mm

- - r\\\\\\\\\\\\\_\\\\\\\ﬂ

@ Thrust direction
@ Longitudinal
direction

WREST-EM170
INSPECTION OF CAMSHAFT
1. Visually inspect the camshaft for wear or damage.

Replace the camshatft if the cam surface andjor journal
section exhibits any wear and damage.

WREST-EM171
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o

5

6. .
(1} Visually inspect the valve push rod for damage or wear.

Inspection camshatt for runout

Support the camshaft at its both ends with V-shaped'

blocks. -~

Set a dial gauge to mid-point of center journal section of
camshaft. o

Turn the camshaft one turn, making sure that camshaft will
not move in the axia! direction. Take a reading on dial
gauge during the turning.

Calculate the maximum runout, i.e. the difference between
the maximum and minimum readings.

- Maximum Runout:” '0.05 mm

fnspection of cam lobe height :
Measure the cam lobe height, using a mlcrometer
Specified Cam Lobe Height
IN-EX: 37.717 - 37.817 mm

47 Inspeéction of journal section.

Measure the camshaft journal section diameter, using a
micrometer.
Spec:ﬁed Value: = -
1stjournal: 46.559 - 46.575
2nd journal: 46.259 - 46.275
. 3rd journal: 45.959 - 45.975
4th journal: '45.659 - 46.675
5th journal: 45.359 - 45.375

Inspectién of ¢ammishaft thrust clearance

(1) Measure the camshaft thrust clearance.
Specified Value: 0.10 - 0.19 mm

NOTE: o

» Prior to the measurement of the camshaft thrust
clearance, tighten the camshaft timing belt pulley to the
camshaft to the specified torque.-

(2) If the camshaft thrust clearance exceeds the [imit,
. replace the camshaft thrust plate.

Inspection of valve push rod
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~ (2) Inspect the valve push rod for bend.
Bend Limit of Push Rod: 0.4 mm

7. Inspection of value lifter

(1) Visually inspect the value lifter for wear or damage.

 (2) Measure the oil clearance of value lifter.

Specified Oil Clearance: 0.015- 0.049 mm

~ Limit: 0.1 mm

8. Inspection of crankshaft
(1) Measure the crankshaft for runout.

Take a reading on dial gauge during the turning.

Runout Limit:  0.05 mm -

crankpin journals for wear or damage. )

EM-48
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- (3) Measure the diameter of crankshaft main journal and - |

crankpin journal. -

Specified Value: - -~ -
Main Journal: - 67.955 - 67.970 -
Crankpin Journal; . 55.075 - 55.990

4y ME&sUre the thriist Gléarance of the crankshaft.
Specified Value: 0.050 - 0.159 mm
lelt 0. 25 mm

NOTE

» Tighten the crankshaft bearing cap to the specnf ed

torque in advance.
Tightening Torque: 103.0£6.9 N-m. . ——
(10.50 £ 0.70 kgf-m) -

~ (8) Measure the ofl clearance of the main journal of the

crankshaft, using a plastigage.
Specified Value:
No.1 and No.5journals: 0.025 - 0. 060 mm

No.2, No.3 and No.4 journals: 0.030 -0.065- P

Limit: 0.12 mm

If the oil clearance exceeds the limit, replace the bear-

ing. :

NOTE:

e Wipe off the oil or the hke gettmg to the main journal
T section’in advarnice.

= Tighten the crankshaft bearing cap to the spectfled o

torque. = . e
T[ghtenmg Torque 103.0+6.9 N-m .
(10.50 + 0.70 kgf-m)

Inspection of plston
(1) Visually inspect the piston for wear or damage

__{2) Measure the piston outer diameter in thrust direction at
a point about 24 mm above from lower edge of the
piston skKirt: -
Then, calculate the piston clearance.
Specified Value:
Piston Quter Diameter:
DIL-42: 91.93-91.96 mm :
DL-52: 91.92 -91.85 mm S e
Piston Clearance: -
DL-42: 0.06 - 0.08 mm
DL-52: *0.07 - 0.09 mm
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(3} Measure the groove width of piston rings No. 1, No. 2,

DL-42 DL-82
No. 1 piston ring groove width 255 - 257 | 7° key stone.
No. 2 piston ring groove width 203-205 2.06-208
| No. 3 piston ring groove width 4.01-403 | 4.01-4.03
10.” Inspection of piston ring
(1) Inspect the piston ring width
Specified Value:

o Bl DL-52
Component " o :
Compression ring No:.1 25 3% 7° key stone
Compression ring No. 2 2.0 3% 2.0 3%

| Qilring 40 3% 4.0 38
!ﬁsbe'c':“'t the pistdﬁ nng thickness.
: DL-42 DL-52
Compression ring No. 1 3801 3.8= 012 | -
- Compression ring No. 2 -8.8+0.1 38+0.10
(3) Caiculate the piston ring side clearance.
Specified Value:-. S
‘ DL-42 DL-52
Compression ring No. 1 0.06-0.10 —
Compression ring No. 2 0.04-0.08 | 0.07-0.11
Qil ring No.r 3 0.02 - 0.08 0.02-0.08

No. 3 with a thickness gauge.

WRE91-EM188

WREQ1-EM18%

- -(4) Measure the piston-ring end gap. o _
Place the piston ring in the cylinder bore at Tower part

. Specified Value: )
\  DL-42 DL-52
‘Compression fing No. 1.~ |- 0.30- 0.45 0.35 - 0.50
Compression ring No. 2 0.30-045 0.30-045

|-OitringNo.3- -~ - | ~0:30-0.50 0.30- 0.50

where very little wear exists.

Measure the end gap of the piston ring.

EM-50

WREST-EM15C

.- WREST.EMIS

WRES1-EM192



ENGINE MECHANICAL

1.7

T (3) Visually inspect the piston pin for wear or damage.

120

Inspection of piston pin

(1) Measure the length of piston pin.
Specified Value: L =74.8-75.0

(2) Measure the diameter of piston pin.
Specified Value: D = 27.993 - 28.000

Inspection of connecting rod
(1) Visually inspect the connecting rod for damage

(2) Check the oonnectmg rods alignment using a rod alig-

ner.

Iftherodis bend or twisted, replace the connectmg rod.

Specified Value:
Bend Limit:
Twist Limit:

0.05 mm

0.05 mm

EM-51
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(3) Measure the inner diameter of connecting rod small
end.
- Specified Value; D = 28.005 - 28.020

' (4) Calculate the oil c]earance of ptston pin to piston pxn_l -

bush.
‘Specified Clearance: 0.005 - 0.027 mm
ijW.OOSmm

I the clearance is not within the specification, replace
the connectmg rod bush.

(5) Measure the crankpin journal oil clearance.
@® Place plastigauge on the crankpin Iournal in parallel
with the crankshaft.
@ Tighten the bearing cap bolts to the specified torque.
Specified Torque:™ 68.6 + 4.9 N-m (7.0 % 0.5 kgf-m)

NOTE:
e Be sure not to turn the crankshaft or connecting rod
during this crankpin journal oil clearance measurement.

- ® Measure the largest width of flattened plastlgauge _

Specified Value: 0.030 - 0.065 mm
rleIt 0.012 mm

13. lnspectton of flywheel
(1) Install the flywheel and measure the runout usmg a dlal
gauge.
Tightening Torque: 11.5 - 14.0 kg-m (83 - 101 ft- Ib)
Runout Limit: 0.2 mm (0.0079 inch)

(2) Check the flat plane of the flywheel! for roughness.
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(3) Bearing
Rotate the bearing, while applying force to the beanng

by your finger. If you do not feei any binding, it means
that the bearing is satisfactory.

'REPLACEMENT OF CYLINDER LINER
1.

Remove the cylinder-liner by using SST.
SST: 09221-87301-000

- Combination of cylinder liners and cylinder borés.”Each

cylinder bore bears a mate number stamped on the top
surface of the cylinder block. Likewise, each liner bears a

- mate number stamped at the side of the liner. When a liner
Is press-fitted into a cylinder bore having the same number

as the liner, you can get a proper combination of liner and
bore. ' : -

Relaﬁonship Bet\:-\ré"éﬁ' Stam'ped Numbers and

Cylinder Liner & Cylinder Block mm
_ Dimensions ! tyiinder liner | Cylinder block bore
Stamped number outer diameter mner diameter
1 | 96.025-96.040 | 96.000 - 96.015
2 96.040 - 96.055 96.015 - 96.020
3 §8.055 - 96.070 | 96.030 - 96.045
NOTE:

» After new cylinder liners have been press-fitted, boring
machining and honing operation should be carried out
for'each bore in accordance with the STD piston outer
T diameter. T : :

Apply engine oil to the outer circumference of each cylinder
liner. Then, press each cylinder liner into position, using a
press.
Force 1o be applled for press-fitting: 24518 N
(2500 kgf)
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4. After new cylinder liners have been press-fitted, measure
the projection height of each cylinder liner. - SR

Speciﬁed P_rojec_ti_on Height: 0.01 - 0:12 mm

REPLACEMENT OF CAMSHAFT BEARING

1. Removal of camshaft Sééring
(1) Remove the expansion plug by using SST and a hum-
mer.,
SS8T: 09215-87601-000 .

' (2) Remove the camshaft bearings by using SST.- = .=~ =

SST: 09215-87601-000 :

2. installation of camshaft bearing ST _
(1) Install new bearings in their proper location.

(2) Align the oil holes of the bearing and cylinder block.

"EM-54
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7 (3) Install the camshaft bearings by using SST.
SST: 09215-87601-000 - :

o

3. Check the camshaft oil clearance.

4. Installation of the expanision plig
(1)- Apply liquid -sealer to expansion plug surface of the
cylinder block.'. . "~ :

' "'(2)" Install the expansion plug into the cylinder block by
using a hummer.

ASSEMBLY OF CYLINDER BLOCK

1. Install the crankshaft bearing. -
(1) Prior to the installation, thoroughly wipe the backside or
each bearing so as to remove any oil.
(2) Apply a thin film of -engine oil to the rotary section of
each bearing. o

WRES1-EM2186

EM-55



ENGINE MECHANICAL

2. Install the crankshaft, -
3. Install the bearing caps in the sequence of numbers with
the arrow-headed mark on each bearing cap faced toward
the front direction. '
Tighten the bearing cap bolts in the sequence as indicated
in the illustration. After the bearing cap bolts have been
tightened, make sure that the crankshaft can be turned

lightly by hands. -
Cap Bolt Tightening Torque: 103.0 + 6.9 N-m
~ (10.50 £ 0.7 kgf-m)
NoTE:

» Prior to the assembly, apply engine oil o the threaded
portion and bearing section of each cap bolt.

4. Instali the timing belt case.
“Tightening Torque: 18.1 £ 3.4 N-m
(1.85 £ 0.35 kgf-m)

5. Drive the oil seal into position, using the SST.
 SST: 09608-87302-000

6. Prior to the installation, apply a small amount of MP grease -

to the lip-section of the oil seal.

EM-56

- Front mark :
" (Arrow-heacded mark)’
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7. install the oil seal retainer.
8. Install the rear end plate.

WREST-EM221

O nstallthe fywheel B
~ Tightening Torque: 125.0 + 12.3 N-m
' :  (12.75 £ 1.25 kgf-m)

WHES1-EM222

10. Drive the bearing into position, using the SST.
- SST: 09304-12012-000

o - WRES1-ZM223
11. Install the clutch disc and clutch cover, using the SST.
SST: 09301-22020-000 e . ,
o 09301-2202C
WRES1-EM224

12, Install the clutch cover.
- Tightening Torque: . 196 £ 49 N-m - = . o
_(2.00 £ 0.50 kgf-m) .~ -~ -

WRES1-EM225
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13,

Assemble the piston in the connecting rod, using the SST.
- SST: 09221-87601-000

- 'NOTE:

14,

15.

16.

«  Prior to the piston pin insertion, be sure to heat the piston
* at about 60°C, using a piston heater.

Make sure that the front mark in the piston and the “D” mark
on the connecting rod come on the same side. '

Instali hole snap rings securely in position.

Install piston rings on each piston, using a piston ring ex-
pander. The piston rings should be installed in the se-
quence of the il ring, No. 2 ring and No. 1 ring.

NOTE:

e Be certain to install piston rings in such a way that the
stamped mark at the end section of each ring faces

upward.

EM-58
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17.

18
. .SST?'5--'092“[7_'_-87’_001-000

‘Set-the piston rings in such a way that their end gaps

assume the respective positions as shown in the illustration.

Install the pistons in the cylinder block, using the SST.

NOTE:

19.

. When'ihétéllin’g_ the pistons, make sure that the front
mark of each piston faces toward the front of the engine.

fnstall the connecting rod bearing cap.
- Tightening Torque: 68.6+4.9 N-m
... (7.00+0.50 kgf-m)

NOTE: .

.. Tighten th'é'connecﬁng rod bearing cap with the front

20.

21.

'mark facing forward.

e Prior to the assembly, coat the inside of each bearing

with a film of engine oil.

'« Also, apply engine oil to the threaded portion of each bolt

and the bearing section of each nut.

Install the oil pan. When installing the oil pan, apply bond
sealer 10 the gasket installation surface on the cylinder
block side.
Tightening Torque: 9.3 2.5 N-m
(0.95 + 0.25 kgf-m)

Install the camshaft, using care not to damage the camshaft
bearings.

‘EM-59

Qil ring

Front
No.2 ring No.1 ring
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22. install the valve lifter. R
NOTE: ' T
o Those valve lifters which have been stored in order
should be installed as a set to the original cylinders,
respectively.

23. Instail the push rod cover.

24. Install the attemator.
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INSTALLATION OF ENGINE ASSY .

chain block. - - _ o
Connect the engine mounting. - - -

1. Place the engine assy into engine compartment by using -

@

tighten attaching bolts. .
Connect the exhaust pipe.
Connect the engine harness.
Connect the fuel pipes and hoses.

o b

7. Connect the water hoses.

8. Install the radiator and cooling fan.

9. Install the air cleaner sub-assy.
10. [nstail the battery.

11. Fill the coolant and engine oil.
12. Install the engine hood.

13. Start the engine.

14. Check and tune up the engine.

EM-61

Instail the transmission into the engine installation part énd_ '
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POSITIVE CRANKCASE VENTILATION (PCV)

To combat with air pollution problems, the engine is equipped with a sealed type PCV system in order to
prevent blow-by gases generated inside the crankcase from being released into the atmosphere. Biow-by
gases generated inside the crankcase pass the side of the camshaft and push rod in the cylinder block and
flow into the cylinder head. The blow-by gases which entered the cylinder head is introduced into the intake
manifold (the entrance of the turbo charger in the case of type DL-52 engine) through the cylinder. head
cover and blow-by gas hose. Then, the blow-by gases are sucked into the combustlon chamber and burnt
there together with intake air.

When blow-by gases pass through the cylinder head cover, oil mist component is separated at the ol
separator section provided at the cylinder head cover.

In this way, the oil carrying-out is reduced and the intake manifold is prevented from being contaminated.

DL-42 Engine

DL -42 Engine

Positive crankcase ventilation system

Head Cover

Ol separator Biow-by Gas Hose

=

— (Crank-case Gases
—-=-w Eregh Air

WRE91-EMZ40
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DL-52 Engine

" Positive crankcase ventilation system

Head Cover _ “ - - " Oiseparator = - .Blow-by Gas Hose

i

—— Crank-case Gases'
—+ Fresh Air |

WRES1-EM241

Inspection of PCV Hose & Connection

Visual inspection of hose and connection .

Check the hose for improper connections, cracks, leak or
damage. _ o
Check the cylinder block to oil pan and cylinder head cover
contact surface for teak or damage. ]

e - = - WRES-EM242

R.ep.labe or repair any part which exhibits defects.

Z= S|

WRES1-EM243
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TURBO CHARGER SYSTEM

Because of the newly employment of the intercooler, intake pipes have been provided newly and the air
cleaner and cool air intake duct have been changed. Consequently, volumetric efficiency has been improved
and also the maximum output power has been increased from 87 kW to 75 kW.

Furthermore, for enhanced durability and reliability, the cooling water.is circulated in the turbo charger
housing so as to cool the floating metal. e [ S

'Cbbl-air intake duct -

“Turbo
charger

intercooler

WREST-EM244
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COMPONENTS

"%. - .: Nomn-reusable part

(D Cool air intake duct S/A S Water bypass pipe No. 2.

@ Air clcaner Ay W/slement ' © @ Water bypass pipe No. 1

“@ Air hose No. 1 T Nut : o

@ Exhaust rmanifold cover @ Turbo charger outlet pipe S/A
- ® Intake manifold No. 2 S - @& Turbo charger inlet pipe S/A

® Air intake No. 1 o @ Exhaust manifold

@ Exhaust manifold heat insulator No. 1 -~ ' - " (® Turbine outlet elbow

Turbo charger stay @ Turbo charger S/A

@ Air hese No. 2 :

WRES1-EM3E1
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SERVICING INSTRUCTIONS FOR
TURBOCHARGER

1.

11.

Never disassemble the turbocharger,
precision component whose assembly requires uimost
care.

After the turbocharger has been removed, affix gumn tapes,
etc. to the inlet/outlet ports of the oil and those of the

intakefexhaust gases so that no dirt or foreign matter may - B

enter.

When disassembling the mtake exhaust and lubricating
systems; care must be taken so that no dirt or foreign matter
may enter.

Never rotate the engine when the intake manifold No 2,

intake air connector and turbine outlet elbow, etc. are dis-
connected (so as to prevent foreign matters from entering).
Use the specified attaching set bolts and nuts of the tur-
bocharger since they have under-gone the heat-resistant
treatment. P .

After the turbocharger has been replaced, kéep the engine .

idling for more than ten seconds after it starts. If the revolu-
tional speed is increased sharply, the bearings of the tur-
bocharger may be damaged. 4
In addition, make sure that no oil leaks from the oil pipe.

Replace the removed gasket and seal, efc. with new ones.” o
Moreover, tlghten the section to the specified torques $O ..

that no leakage takes piace

Do not hold the waste gate vaive rod section.” "

Since the turbocharger is a precision part, do not drop it.
Do not remove the residual oil completely from the bearing
section. (The residual oil refers to such an amount of oil that
remains on the surface after the oil has flown naturally.)
Do not place the turbocharger vertically: .~

Under such condition, the ¢cil in the shaft section flows to

the impeller room and this may be mzstakenly regarded as .

an oil leakage.

EM-66

because it is a

" Tapeaffixing section ™ ™
s - WRESI-EM245
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Do not hold rod section
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JKDO not drop
turbocharger
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1.

Checking Cperation of turbocharger waste gate valve _

(1) Remove the waste gate actuator hose at the actuator
side.

(2} Connect the turbocharger pressure gauge. Ensure that
the rod and link operate when a pressure of 92.2 kPa
(0.94 kgffem®) is applied and that the valve returns to
the original position “smoothly when the pressure is

released.
Specified Value:
Shaft Stroke About 2 mm With a pressure of 92.2
- ~kPa (0.94 kgf/cm?®)
NOTE:

» lfthe pressure exceeding 117.7 kPa (1.2 kgf/cm®) should
be applied to the waste gate actuator, the dlaphragm
may be damaged.

(3) Check the hose for crack and damage.

"Checking air-tightness of boost compensator
(1) Connect the turbocharger to the boost compensator.
(2) Apply a positive pressure of 133.4 kPa (1.36 kgffcm?)

and measure the time requxred for the pressure to drop
to 130.4 kPa (1.33 kgffem?) -
- -Specified Value: Not less than 10 seconds

."Check of sUpércharging pressure (running test) :
- To obtain total evaluation, perform a running test and

measure the superchargnng pressure.
The running test must be carried ‘out at a place where the

“vehicle can be accelerated safely with full throttie of the
-accelerator pedal in the second gear. One person drives

a vehicle and the other person performs measurement.

(Two persons aboard)

(1) Connect a turbo charger pressure gauge to the vacuum
hose of the intake manifold with a three-way joint inter-
. posed. ‘Place the gauge inthe vehicle interior.

- (2) After the engine has warmed up, accelerate the vehicle

at full throttle up to 3,500 rpm with the second gear.

EM-67

- Waste gate actuator

N s22kea

WRE91-EM262

1334 KkPa

. WRES1-EM263

Full throttle
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' (3)‘ Measure the . maximum édbercharging pressure -
generated while the vehicle is accelerated up to 3,500°

rpm. .

Specified Value: - 49.0 - 78.5 kPa (0.50 - 0.80 kgf/iem®) = = =

I the measured value is less than the specified value, =

most likely there exists the following malfunction.

@ Leakage at waste gate valve

@ Improperincrease in injection amount of boost com-
pensator or bent vacuum hose T

® Leakage at intake or exhaust system

@ Air cleaner, muffler, fuel filter and so forth restricted

® Turbo charger malfunction

® The engine proper fauity

If the measured value exceeds the specified valug,  *

most likely there exists the following malfunction.
@ Malfunctioning injection pump

REMOVAL OF TURBO CHARGER

1.

2.
- 3.

Disconnect the engine ground cable from the _negati{/e ('-—)"

terminal of the baftery.
Drain the cooling water.
Removal of air cleaner

(1) Remove _the cool air intake duct subassembly by

loosening the three screws. ™
(2) Disconnect the air hose No.1.
{3) Remove the air cleaner assembly by loosening the four
- _.alr cleaner attaching bolts.... .. .

attaching boits.

attaching bolts and two attaching nuts.
NOTE:
+ Never reuse the removed gasket.

EM-68

3,500 rom . - 49.0 - 78.5 kPa

WRE91-EMZES

Remove the exhaust manifold cover by loosening the two

Remove the intake manifold No.2 by loosening the two
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10.

- Disconnect the following hosés from the air intake No.1.

Then; remove the air intake No.1 from the turbo charger.
e PCV hose '
e PCS hose

e Turbo charger actuator hose

Remove the exhaust manifold heat insulator No.1 by loosen-

ing the two bolts.

'Remove the two attaching bolts of the turbo charger stay

and turbine outlet eloow. -

Disconnect the air hose No.2 from the turbo charger.
NOTE: e -

» Seal the suction port with a tape or like soasto prevent .

-dust from entering the turbo charger.

Disconnect the water by-pass hose No.2.
NOTE:
+ Never reuse the removed gasket.

EM-69
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===Water by-pass pipe No.2
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11,

12.
13.

14.

15.

16.

Disconnect the water by-pass hose No.1.
NOTE: . .. .~
» Never reuse the removed gasket.

‘Disconnect the oil inlet pipe of the turbo charger. _
"Remove the two attaching bolts of the oil outlet pipe at the

turbo charger side.

~NOTE: ' -

» Never reuse the removed gasket.

Move the front exhaust pipe downward by removing the
three attaching nuts of the front exhaust pipe.

Remove the- exhaust manifold together with the turbo
charger by loosening the six attaching nuts of the exhaust
manifold. R

NOTE:

¢ Never reuse the removed gasket.

Removal of turbo charger

(1) Remove thé turbine outlet elbow from the turbo charger

by loosening the two bolts and two nuts. I

(2) Remove the turbo charger from the exhaust manifold by. -

‘loosening the four attaching nuts.

NOTE: -~ - S

+ Never reuse the removed gasket.

+ Never hold the actuator rod section during the removal
of the turbo charger.

e Affix 2 tape or the like so as to prevent any foreign

matters from entering each of water port and oil port of
the turbo charger. . .~ T

- EM-70
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INSTALLATION OF TURBO CHARGER

1. Clean each gasket installing surface of the turbo charger.
2. Install the exhaust manifold to the turbo charger.
Tightening Torque: - 24.5.+ 4 9N-m (2.5 + 0.5 kgf-m)

3. Install the turbine outlet elbow to the turbo charger.
Tightening Torque:  24.5 + 49N-m (2.5 = 0.5 kgf-m) .

NOTE: e e _
. Be very careful not to deform the turbo charger actuator
rod. : T

« Never disassemble the turbo charger or tighten the bolts
further.

e Use anew gasket. -
. ceee ] WRE91-EMEET

4. Temporarily install the exhaust manifold together with the
iurbo charger to the engine.
e Use a new gasket.

5. -Connect the oil outlet pipe to the turbo charger.
Tightening Torque: 7.4 1.5 N-m :
' (0.75 % 0.15 kgf-m)

6. Connect the oil inlet pipe of the turbo charger.
Tightening Torque: 17.2+2.5 N-m
. (1.75 £ 0.25 kgf-m)

~NOTE:
e Use anew gasket. -

7. Fully tighten the exhaust manifold.
Tightening Torque: 46.6 £ 4.9 N-m
' (4.75 £ 0.75 kgf-m)

8. Instail the front exhaust pipe.
Tightening Torque: 49.0 +4.9 N-m
SR (5.00 % 0.50 kgf-m)

WRES1-EM271
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9.

10.

1.
12,

13.

14.
15.

16.

Install the water by-pass valve No.1.

Tightening Torque: 29.4+49Nm
o . (3.00 + 0.50 kgf-m)
Install the water by-pass valve No.2.
- Tightening Torque: 29.4 +4.9 N-m
. - (3.00 = 0.50 kgf-m)

NOTE:
«-..Use a new gasket.

Connect the zir hose No.2. S
Tighten the turbo charger stay and turbine outlet elbow.” -
Tightening Torque: 18.1 £ 3.4 N-m
(1.85 * 0.35 kgf-m)

,"l"n'été;_l'[' thkeweXh_éu'sf rﬁani'fq}d' he_at' ihsulator No.1.

Install the air intake No.1 to thé_fgu}bo charger. S

clips. .
e PCV hos

Insert the foliowing hoses into the air intake No.2. Attach

e PCShose -
.. Turbo_charger actuator hose

Install the intake manifold No.2.

EM-72
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17. Install the exhaust manifold cover.

18. Installation of air cleaner
(1) Install the air.cleaner assembly. - ... . ...
(2) Connect the air hose No.1 between the air cleaner and
the turbo charger. S
(3) Install the cool air duct.
19. Fill cooling water. _
20. Connect the ground cable to the negative (-) terminal of the
battery. S

EM-73
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POWER CONTROL SYSTEM
When the transmission is set to the first gear, this system controls the surge tank pressure by means of the
transmission-switch, VSV and by-pass valve, thereby controlling the supercharging pressure. In this easy,
the power control system controls the cutput power by reducing the boost compensator pressure of the
injection pump and by reducing the fuel injection amount.

VSV

Transmission switch

— ]
>

‘-_I'ON:\ "V roer,

L

[-K-R.)
00 G

By-pass vaive

)

50

Vacuum pump

Supercharging
pressure

t !

2>

Injection pump

boost compensator

H

@)

I~

Shift position Transmission switch VSV By-pass valve
First gear OFF OFF Open
Reverse and second
gear through fifth gear ON ON Close

EM-74
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Inspection of power control system

(1) Connect a vacuum gauge between the by-pass valve S S

and the VSV with the three-way interposed. ..
(2) Start the engine and depress the clutch’ pedal When

the shift lever is placed in R, 2, 3, 4 and 5 positions,

ensure that the pointer of the vacuum gauge registers
zero.

” (3) Start the engine and depress the clutch pedal. When
the shift lever is set to the 1st position, ensure that
negative pressure is applied to the vacuum gauge.

Check the by—pass valve
(1) Connect a MityVac to the by-pass vaive When a nega-
tive pressure of 56.0 kPa (420 mmHg) or more is ap-

- plied, ensurethat air contmu:ty exists between the ports’

A and B.

Check the VSV

' (1) When the battery voltage (12V) is appl[ed between the'

terminals, confirm the following items.
‘Between A and B: Air continuity exists.
Between A and C: No air continuity exists.

_(2) When no battery voltage (12V) is applied between the

terminals, confirm the following items. =
Between A and B: No air continuity exists.
Between A and C: Air continuity exists.

(3) Measure the resistahce beiween the terminals.
Specified Value: 37.- 40Q (at 20°C)
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SST

Shape

Part number & name

Remark

09032-00100-000
Qil Pan Seal Cutter - -~

Used for removing.oil pan ..

08201-60011-000

Valve guide bush remover & replacer

Used for removing/replace valve guide
bush

- . 08201-87703-C00 -
Valve stem oil seal replacer.

-1 Used forreplace valve stem oil seal

09202-87002-000

Valve cutter remover & replacer

Used for remove/replace valve spring

08210-87701-000
Flywheel holder

Prevent crankshaft from turning

Crankshaft puliey puller

09213-31021-000

Used for,remové cfgnkshaft timing

ol pulley

09214-60010-000
Crankshaft pulley gear replacer

Used for replace crankshaft timing

| pulley

09215-87601-000
Carnshaft bearing remover & replacer

Used for removefreplace camshaft
bearing

09221-87301-000
Cylinder liner remover & replacer

Used for remove/replace cylinder liner

09221-87601-000 ~ |
Piston pin remover & replacer .

Used for remove/replace piston pin

09222-87303-000 -~ 7
Connecting rod bush remover & -
replacer

Used for removefreplace connecting

rod bush

09258-00030-000 - -
Plug set

Pluged lubber hose -

09253-87201-000
Crankshaft bearing No.1 inner race
replacer

Used for press fit seal set

09268-87310-000
Nozzle holder wrench

Used for remove/replace injection
nozzle
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Shape Part number & name ‘Remark
N LT 09275-87T01-000 o
/ i a3 - . .
A FPluger stroke _n?egsurlng tool Used for adjust injection timing

08301-20020-0C0

{-Clutch guide tool -

Used for assemble clutch disc

p (9303-35011-000
Input shaft frent bearing puller

Used for remove flywheel bearing

: '08304-12012-000
Input shaft front bearing replacer

Uééd for presé_ﬁt flywheel bearing

09950-20017-000 -

| Universal puller.. - .

Used for remove injection pump timing
pulley

. 09217-87001-000
Piston ring compressor

Used for guide piston inset

08310-87302-000

- | Counter shaftrear bearing replacer

_ Usad for b?essﬁt crankshaft front oil seai

08608-87302-000

- .| Drive pinion bearing tool set

Used for pressfit crankshaft rear oil seal

09308-10010-000

| Ol seal puller

Used fo{' remove ¢rankshaft rearffront
‘oilseal - - -

EM-77
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‘TIGHTENING TORQUE )
- Tightening component o Tightening torque — Remark
' N-m kgf-m ft-lb
Cyfinder head-~ -x Cylinder head cover - [ 54+18 | 055%0.15" 40=11
x Intake manifold 868+74 | 3752075 27.1%54 |-
x Exhaust manifold 466+ 7.4 4752075 344i54 e
xGlowplug 128229 | 130£030 | 94%22
x Injector pipe bracket 18134 1.85+0.35 134425 - _' S
_ xWater temperature senda _ 221%25 225025 163218 . oo
Cylinder block x Cylinder head 117.7£9.8 12.00 + 1.00 86.8%7.2. Wet
' xCrankshaft bearing cap 1030269 | 1050+070 | 759+5.1 | Wet
-x Pushr rod cover 93+25 1 0.85+0.25 6918 |
x Oilpan = 9325 C 0.05+0.25 69+18 -
x Engine mounting bracket (front) | 368+ 7.4 375+0.75 271%54 |
X Camshaft refainer x belt case | 181£34 | 185%035 | 134225
x Oil hose No.1 - 172¢25 | 175%025 12718 |
x Oil hose No.2 221%25. | 2252025 | 16318 |. .
x Oil pump iniet pipe 181234 | 1852035 13425
% Oil pumg outlet pipe 441+7.4 450£0.75 325<54-
e llershaft 343249 | 350£05077| T 253£36 | Wet -
x Injection pump 18.1 i 32 S 1.85+0.35 134+ 25
X Timing belt cover 128+2.9 1.30+0.30 9423 |
" % Oil pump inlet pipe 181£84 | 185035 | 13425 |
% Oil pump outlet pipe 18.1+3.4 186+035 184%25. | -
x Oif pump refief plug 392249 | 4002050 | 289+s6_ | .
x Oil filter bracket 368+74 3.75+0.75 27154
Connecting rod x Connecting rod cap 68649 7.00 £0.50 50.86+3.6 Wet
Crankshaft x Fiywheel 125.0£12.3 12.75+£1.25 92.3x+30 Wet
Crankshaft x Crankshaft pulley 2157+ 19.6 22.00+£2.00 158.1 £ 145 | Wet
Camshaft x Camshaft puliey 41.7+74 4.25x0.75 308+54
Rocker arm x Adjusting screw 196+£29 2.00+0.30 145+22 Wet
Valve rocker shaft  x Valve rocker support 58x10 0.80+0.10 43+0.7
Qil filter bracket x T/C oil inlet pipe 128429 1302030 8.4+22
Qil filter bracket x Qil cooler 43.0+98 5.00+1.00 362£72
Cil filter bracket x Oil pressure valve 39.2+49 4.00+0.50 289+36
T/C x T/C oil outlet pipe 74115 0.75+0.15 54x1.1
Qil filter x Qil filter bracket 19.6+2.0 200+ 0.20 145+158
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Qil pressure switch

324+108

330+1.10

Tightening component _ Tigntening torque "Remark
SRR N T kgfm b - Lo
Imjection pump X !njectién pump drive pulley 834149 8.50%0.50 615+ 36
- Injection pipe - 24549 |- 250%050 - 18.1+3.6 -
- Delivery valve hoider - - - 49.0+49 - | 500+050 362+36
- x Nozzle leakage No.2 - - 368+25 3.75+0.25 27118
- Union (fuel return) | - 24549 | 250050 | 18136
- - xUnion - 245+49 - | 280+050 | 18136
- x Distribitive head bolt 172828 | 175£080 | 127%22
x Screw Ay overflow - | - T74%15 075%0.45 - |- 5411
Nozzle holder--- - x Cylinder-head - 686£98 | 7008100 | -506£7.2 -
- x Injection pipe- 245549 | 250%0.50 181236
x Nozzle leakage No.1 441%49 - | -450%0.50 32536
Alternator.. . - . -x Aliemator blaket . 36874 .| B75%075 | -27.1+54
-Vacuum pump- - ---x-Gil hose-No.1- 172426 175025 127418
- x Oil hose No.2 22425 - | 225%025 | -163:18
-~ xUnion - R 221%25 | 225+025 163418
Alternator - — - —-x Adjusting bar — - -29.4+5.9 800+060 | 217%43
Oit pan " x Drain plug - 343+49 350+050 | 253%36
e xExhaustmanifold ~ . | .245+49 | 250%050 | 362%36
" xOutletelbow 245+ 49 2504050 | 362+36
Glowplug ~ x Giow plug connector © 15-29 | 015-030 11-22
Crankshaft pulley  x Crankshaft pulley No2 181434, | 185035 134£25
Radiator . . 98+ 157 10+16 72+116
Racgiator ~ xFanshroud 5415 | 05515 |  40%11
Exhaust manifold . x Exheust manifold cover | 12729 .| 13203 | 94+22
Air clearer ... 12729 | 13203 94122
Inter cooler 18134 | 1852035 | 134225
Fuel filter flange - T 481+34 | 185+035 .| 134%25
- XFuelfiter 181+34 | 1852035 | 134425
"~ x Union | 368%74 | 375075 | 27.2+54
‘Giow plug connector - - 0.15-0.29 | 0.015-0.030 | 0.11-022 .
Clamp injectior: pipe~~ 245+49 | 250+050 |  18.1+36

- 239+80
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ENGINE MECHANICAL

ENGINE SERVICE SPECIFICATION

- Engine type-

__._._;_ Bz n e e DL-52 -
Ttern
Cylinder capacity o em? 2,785
Kind o Diesei, 4 éjicle
Cylinder number and_arrangmént 4 cylinder-in-line, mounted longitudinally
Combusion chamber type Swirl chamber type
Valve mechanism ' Bett Drive OHV
Bore x Stroke mm 92x 104
Compression ratio ' 21 2
Compression STD 3180 (32)/250
pressure Minirn 2150 (22)/250
kPa (kgficr®)/rom nimum : . _ (22)/25
. Difference between cylinders 490 (5)/250
. SAE net 56/3800 —_
Engine proper | Maximum Power - KWimpm _ : _ : :
DIN 54/3800 7 75/3400
_ SAE net 170/2200 ' —
Maximum Torque Nrm/rpm i .
DIN 170/2200 245/1900
Engine dimensions ) '
(Length x width x height) - m 763 x 548 x 696 - 763x 611 x 724
Service engine weight” kg 236 . e |l 250
.I‘n.ta.k'e h Open ©25° BTDC
Value Timin g S Close -~ 55 ABDC
i éxhaust Open’ - .7 80° BBDC
: ’ Close. 20° ATDC
Intake mm 0.25 + 0.05
Value clearance
: Exhaust T mm 0.25+0.05 0.35%0.05
Idie speed . “rpm 65025
Blow-by gas recirculating Closed Type
Lubricating method Fully forced feed method-
Lubricatin
systern S Oi pump type Trochoid Type
Qit capacity dm® 6.4
Cooling method Water cooled, V-belt type - -
Coolin
systemg Coolant capacity (with-reserve tank) S dm® 10.8
Thermostat type wax type

EM-80




ENGINE MECHANICAL

- Engine type DL-42 DL52
ltem :
Air cleaner type " Cyclone type, paper filter type
Fuel tank capacity dm® o 80
' Injection Timing (High al:i:ugzDsgeed: ) 1 BTDC
Infection pump Plunger diameter mm’ ' 9.0
Fue! systern o S Cam fift - rmm 22
o - | Governor type ~ Centrifugal type
Tirer type " "Hidraulic pressure type
" Nozzlé retainer type T
ket izt | Neede yoe | |
Injection pressure., - (egtiom?y | 10788 £1079 (110+10)° (130+10)"
Voltage v 12 (negative ground)
. _Firing order 1-3-4-2
_Engine L Type . .. Sheathed type
electrical Glow piug :
system . _ ) Voltage, current - VAl 105-85,7.0-85 . . 7.0-85 .
Battery Type o . N100 or 95E41R
Alternator Qutput V-A 12 - 45
Starter Output V-kW . . 12-2.2

EM-81
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ENGINE MECHANICAL

THE ENGINE PROPER SPECIFICATIONS

NOTE:

e The entry figures are those values ata temperature of 20°C. -

C.'\'/Iiﬁ-der liner outer d‘iameter X '(l:yiihc_i_gr"bl_ppk boré diameter

mm
e Cylinder liner Cylinder block
- Cylinder line yiinder bloc
-Cembination outer diameter ©“bore diameter Interference
number o _ '
1 196.025 - 96.040 96.000 - 96.015 0.01-0.04
2  96.040-96.055 96,015 - 96.030 0.01 - 0.04
3 - ~ 96.055 -96.070 926.030-96.045 - 0.01-0.04
. WRES1-EM287
Cylinder liner inner diameter x Piston outer diameter (DL-42) mm
ltem . N )
Combiﬁatfon ' "Cylinder jiner inner diameter Piston outer diameter
alphabetical letter o T ' L
T gp02-9203 - |- "91.95 - 91.95
B T 92.01-92.02 91.94 -91.95
- 92.00- 9201 91.93-91.94
B - WRES1-EM253
Cylinder liner inner diameter x Piston outer diameter (DL-52) mm
lterm
Combination Cylinder liner inner diameter Piston outer diameter
alphabetical letter
92.02 - 92.03 91.94-91.95
B $2.01-92.02 91.93-91.94
$2.00 - 92.01 1.2 -91.93
WRES1-EM2E3
Cylinder block x Crankshaft x Crankshaft bearing mm
Item
Combinatd Cylinder block main Crankshaft bearing Crankshait main journal
number journal inner diameter thickness outer diameter
Journal No.
1 72.00G - 72.010 1.995 - 2.000 [Brown
Jounal [Brown] 67.960 - 67.975
2 72,010 - 72.020 2.000 - 2.005 [Black}
1 72.000 - 72.010 1.995 - 2.000 [Brown
Dbl : Srown] 67.955 - 67.970
2 72.010 - 72.020 2.000 - 2.0C5 [Black]
WREST-EM290
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ENGINE MECHANICAL

Connecting rod large end x Crankshaft x Connecting rod bearing mm
PR Connecting rod large end s Connecting rod bearing
Combination No. inner diameter Crapkshaft crankpin diameter thickness

1 58.000- 58.010 . L © 1.485 - 1.490 [Blown]
. o e .- 54,975 - 54990
2 . 58.010 - 58.020 o 1.490 - 1.495 [Black] .
WRES1-EM291
Piston pin x Connecting rod small end x Piston pin hole - o mm
T ‘Connecting rod smallend” e e T
Piston pin outer diameter inner diamater Piston pin hole inner diameter
27.993 - 28.000 28.005 - 28.020 27.985 - 27.995
 WREST-EM292
Valve lifter x Cylinder block mm
- Nalverlifterouter diameter " " Cylinder block valve lifter inner diameter
23.972 - 23985 24.000 - 24.021
WRES1-EM2a3
Valve stem x Valve guide bush mm
. . Valve stem outer diameter . Valve guide bush inner diameter . .
Intake valve 8.968 - 8.984 9.01-9.03
Exhaust valve 8.934 - 8.950 9.01-9.03 o
Valve rocker shaft x Valve rockerarm - mm
Valve rocker shaft outer diameter Valve rocker arm inner diameter
18.472-18.493 . .18.512-18.533
7 _ WRED1-EM295
Connecting rod x Crankshaft - - - -~ “mm
Conrecting rod large end thickness Crankshaft pin journal thickness
33.90-33.95 34.10 - 34.15
- - WRES1-EM296
Pre combustion chamber x Cylinder head - -~ mm
Pre combustion chamber Cylinder head pre combustion chamber
outer diameter inner diameter Interference
37.030- 37.045 37.000 - 37.030 0-0.045 _
WRE1-EM297
Valve guide bush x Cylinder head ) ‘mm
. - Cylinder head valve guide bush
Valve guide bush outer diameter inner diameter lnterfgrence
14.035 - 14.053 14.000 - 14.018 0.018 -0.053
~WRES1-EM298
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ENGINE MECHANICAL

Camshaft bearing x Cylinder block mm
Camshatft bearing cuter diameter - gﬁi‘sd:;ﬂblbo::ﬁng inner diamet é : Interference -
No. 1 .50.675 - 50.715 50.600 - 50.625 0.050 —70.1 15
No. 2 50.375 - 50.415 50.300-50.325 0.050 - 0_:_1_1_5 _
Np. 3 50.075 - 50.115 50.000 - 50.025 0.050-0.115
No. 4 49,775 - 49.815 49.700 - 49.725 0.050 - 0.113
No.5 .. 50.075-50.115 50.000-50025 . . ©..00580-0.115 ... .
' - - WRES1-EM259
Valve guide bush x Valve stem oil seal - - mm
Valve guide bush outer diameter Valve stern oil seal inner diameter N Interference
14.023 - 14.0471 . . e 2139121399 e - 0.024 - 0137
o  WREST-EMBO0
Valve rocker shaft x Valve rocker support . mm
Valve rocker shaft outer diameter Valve rocker support inner diameter No. 1, 2, 3, 4 -
18472 -184893 7 T 18.500-18521 0
, IR ———
Camshaft x Camshaft bearing o  mm
Camshaft journal outer diameter Camshaft bearing inner diameter
No. 1 48.559 - 48.575 46.600 - 46625 -~ -
No.2 | 46.259 - 46.275 146.300 - 46.325.
" No.3 | 45.969- 45975 i .. 46.000 - 45.025
. No. 4’ T 45.859- 45675 45,700 - 45.725
No. 5 45.359 - 45.375 45.400 - 45.425
_— . . WRES1-EMB02
Piston ring % Piston (DL-42) mm
‘ S ' Piston ring thickness Piston ring grocve thickness
~Compression ring No. 1 247 - 249 ... 285-257 . .
Compression ring No. 2 1.97 =199 208206 T
Ol ring /3.97-3.89 401-403 "
' E WRES1-EMB03
Piston ring x Piston (DL-52) mm
Piston ring thickness Piston ring groove thickness
Compression ring No, 1 T 79 Keystone ring 7° Keystone ring
Compression ring No. 2 - 1.97-1.99 e 206 - 2.08
oilfng -~ - - ' BGT e BOD e ] o 407 403
WRES1-EM204
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ENGINE MECHANICAL

Connecting rod x Connecting rod small end bush

- mm
Connecting rod smail end - Connecting rod smali end bush '
- -inner diameter- - : ~outer diameter - - - o Interference.
- 31070 -31.11C - -831.000 - 31.025 - 0.045-0.110 -
" WREQ1-EMB0S
Cylinder liner x Cylinder block upper gasket surface’ L .mm
Cylinder liner flange Depth of eylinder block .
section thickness flange section ' Amount of protrusion
3.01-3.04 2.92-300 - 0.01-0.12
' WRED1-EM306
Valve x Cylinder head lower gasket surface -~ - - = mm
_ T Valve recession amiount T 7
Intake valve 1.00-1.70
Exhaust valve 1.00-1.70
T wmestEmsor -
Camshaft x Camshaft timing belt pulley - mm
. Camshaft timing belt pulley
Camshaft outer diameter inner diameter Interference
28.008 - 28.021 28.000 - 28.021 -0.013 -0.021
- — ————— WRES1-ENE08
Precombusion chamber x Cylinder head lower gasket surface mm
Precombusion chamber , ; . :
“flange height 7 Depth7gf.gylar‘wqg_r_p_emac_ihsecngn _ 7 Amount of protrusion
6.000-6005 _5850-0 0.-0.100 ..
- WRES1-EM308
Cylinder Head
Cylinder head lower gasket surface distortion - - - mm |01
Manifold gasket surface distortion mm 0.2
R Intake 1.4
Seat width mm
-Valve seat- . e | Exhaust. [ O SO
' L .1 Intake 15, 45,75
T Correction angle °
o _ S ' Exhaust 15, 45,75 .
Guide bush striking temperature _ °C Normal temperature
' .. WRES1-EM310
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ENGINE MECHANICAL

Valve Spring
tem - Specified value . Allowable limit
Free length mm . -46.0. : - 437
Length installed._ ..mm A e _.
Tension as installed N(kgr) 264.8 (27.0) 225.6 (23.0}
QOut-of-squareness mm — 1.8
WRES1-EM311
Valve Lifter, Push Rod N N
Item Specified Value Allowabie limit
Valve lifter oil clearance mm 0.015 - 0.049 0.1
Push rod bend mml = 04
_ *, . WRES1-EM212
Valve Rocker Arm & Shaft
Item Specified value Allowable limit
Cil clearance mm 0.018 - 0.081. 0.1
o WREST-EM313
Valve Guid Bush
Protrusion from cylinder head (IN & EX) mm 16.0
~ WRE9L.EM314
Valve
tem LT "Specified value © LT T Allowable limit
e — e T imake - |-~ 0.026-0.062 T g
Stem ¢it clearance mm
Exhaust 0.044 - 0.096 .12
_ Intake 0.90-1.30 05
Head stock thickness omm
Exhaust 0.90 - 1.30-- 05
B . - WREST-EM315
Camshaft & Bearing
Itern "Specified value Aliowable limit
‘Run-out - mm — 0.05
Thrust clearance’ mm oAg-QeT T - 030
~Bearing oil clearance “mm [ No. TtoNo. 5 7'0.025-0.066 VR [
. Intake 37.767 1.0
Cam lobe height mm
Exhaust 37.767 1.0

EM-86
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ENGINE MECHANICAL

Valve Rocker Arm & Shaft

lterm Specified value Ailowaplerlimit
Top gasket surface distortion mm — 0.1
Wear mm — 0.15
Cylinder liner Out-of roundness, taper mm — 0.02
Protrusion mm 0.01-0.12 i
Pressing force .. N {kgf) 24518 (2500) —_—
WREB1-EM§13
Connecting Rod |
' ltem Specified value Allowable limit
Big end thrust clearance mm 0.15-0.25 0.30
Bearing cil clearance mm 0.030 - 0.065 0.15
Piston pin oil clearance mm 0.005-0.027 . = 0.05
Bend limit ' mm — 0.05
Twist limit mm — 0.05 _
-~ WRE91-EM318
Crankshaft
_ltem Specified value . _ Allowabie limit
Rur-out . _ ..mm — - RN ¢ N o TR
Thrust clearnace ..mm ...0.050-0.159 0.25
_Journal uneven wear or taper mm ' — .0.015
L Ne.1,5 . 67.960 - 67.975
STD —_
 No.2,3,4 'B7.955-67.970.. ..
, ) No.1,5_. 68.210 - 68.225_ . .
_ U/s 0.25 -
e . No. 2, 3,4 68.205-68.220 .
Journal diameter
/S finished diameter] mm Ne. 1,5 68.460 - 68.475
[LAS fini ' : U/S 0.50 —
o 1 Ne.2 3 4 68.455 - 68.470
A e T e T 68710 - 66,795
Us07s + - — —
CTT T P Ne 2,3, 4 88.705 - 68.720
- B ST Nol 1, S 68.9680-68.975
U/s1.00 - . - —
' ST I Nel 2 3.4 68.855 - 68._970'_
T “T'No 1.5 "0.025 - 0.080 —
Stem oil clearance mm .15
No. 2, 3, 4 0.030 - 0.065
STD 24,975 - 54.990 —
N Us02s  54.725-54.740 —
Crankpin diameter o — — ——————
[U/S finished diameter] ~ mm | U/S 0.50 - 54.475 - 54.490 = —
T Ui 0.75. . 54225-54240 | —
Uss 100 - 53.975 - 53.990 —
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ENGINE MECHANICAL

Flywheel

ltemn

Specified value

Allowabie limit

Run-out

mm

02

intake; Exhaust Manifold ~

WRES1-EM320

ltem Specified value Allowable limit
: Intake — 0.4
Gasket surface distortion mm
’ Exhaust - Q4.
- WRES1.EM321
Piston,PistonRing =
ltem Specified value Allowable- limit
i O STD 91.93-91.96 —
Piston B 4 011 1
0/S1.00 92.93-92.96 =
) ] E DL42 0.080 - 0.080 0.12
Piston.oil clearance. .. .. ...mm- e
’ DL-52 0.070 - 0.080 0.12
No. 1 0.35 - 0.50 —_
Piston. fing.end Qap--e T N - e - 0.30 - 0.45 —
e s ol - 6,30 - 0.50 —
e e —_—— - . _,_. - DL—42 PR PR 0.06 - 0.10 - - '; —
No. 1 . 3
Piston ring side clearance 4 ¢
C e emm [ TpLas - 0.04-0.08 —
No. 2 - :
) B 0 < - Gl CUQ.07-0.11 —
7O T 0.02-008 —
Piston pin installing temperature =~~~ = - oeC 60 -70 —
WRED1-EM322

Camshaft timing pulley, Crankshatt timing pulley, Injection timing pulley

tem Specified value- Allowable limit
S . .. .. .. |Cemshaittiming pulley 119.95 - 120.07 119.90
Timing puiley diameter —
mm | Crankshaft timing pulley .. B9.37-5947 §9.30
~ [njection pump fiming 'pulley o 119,904 - 120.044 11985
Oibump )
tem __Specified value

Allowable limit .

Relief valve openir}g pressure

- kPa (kgiferr?)

 4413-539.4(45-55) -

Side clearance - mm 003-0085 - 0.15
Body clearance mm|  01-016 040

EM-88
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ENGINE MECHANICAL

Radiator
ftern ~ Specified value Aliowable limit
Radiator cap relief valve opening pressure kPa (kgffem?) 73.6-103.0 (0.75 - 1.05) 58.8 (0.60)
Radiator leak test pressure kPa (kgffcm®) 117.7 (1.2) —
WRES-EM3ZS
Waterpump
ltern Specified value Allowable limit -
Bearing installing temperature *C 80-80 —
Clearance between body and rotor - mm 0.5 —
WRES1-EM325
Thermostat
ltern Specified value Allowable limit-
Valve opening terfiperature (Startto open at] | e 8o-84 N I
Vaive full opening temperature - -l C(Hightemptpeton) [ ¢
Valve opening travel mm 10 _ 80
WRED1-EMS27
Waste gate valve, Turbo indicator lamp
ltem Specified value
When pressure exceeds 23.5 kPa (0.34 kgffem?)
) . Turbo indicator larmp goes on.
Checking turbo inclicator lamp When pressure is below 19.6 kPa (0.20 kgf/cr?)
Turbo indicator lamp goes off.
. . Shaft stroke: About 2 mm
Checking operation of waste gate valve {With a pressure of 8.2 kPa (0.91 kgffem®) applied)
Checking supercharging pressure (Running test) 58.9 - 83.4 kPa (0.55 - .85 kgffcrm®)/At 3400 rpm
WREST-EM3Z8
Starter
itern Specified value
Motor type 12V type
Nominal output kw 2.2
Voltage vV 115
No-load characteristics Current A 120
Revolution speed rpm Not less than 400C
WRES1-EM329
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Alternator
Iltem ) SR Specified value
Type , : - T -~ 12viype
Maximu output ' Al e 45
Quiput revolution speed rpm Not more than 3500
. WREST-EM330
Alternator Regulator
item - Specified value
Reguiating voltage v 13.8- 4.8
Voltage refay actuating voltage v 4.0-58
WR_EQ'I-EM‘331.
Injection Nozzle, Nozzle Holder - - S .
S ftem . e .| .. .Specifiedvalue” T _| " Alowablelimit
Nozzle opening pressure . kPa{kgffcm®) |- 10207 - 11278 (105-115) | . T —"
(For aciusang nozele opening pressere) || 20s88in 008 mm (0002 nch) ncrement

WRES1-EM332
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ENGINE MECHANICAL.

INJECTION PUMP
7 DL-42 DL-52
STD OPT General Austria, Switzerland
Plunger diameter
mm a 9 9 9
Cam lift mm 22 2.2 2.2 2.2
Pump specifications :
Suctionrewum 40 40 375 37.5
Injection order ABCD ABCD ABCD ABCD
Governor specifications All speeds All speeds All speeds All speeds
Overflow amount h/rom 21 - 47/1900 21-47M1900 17 - 37/1700 17 - 37/1700
Increase amount - :
during starting 66 - 85/100 86 - 85/100 66 - 85100 66 - 85/100
period mmYstirom
End of increase
Injection | effect  mmifsrpm | 41-5-50.5/400 | 41.5-50.5/400 50 - 58/350 50 - 58/350
amount
. 42.15 - 43.65/1100 39.25- 40.75/1100 65.75 - 67.75/1100 65.75 - 67.75A1100
Full load 38 - 43/500 35.1 - 40.1/500 42.7 - 45.7/500 42.7 - 45.7/500
mmfst/rpm
44 - 4971450 41,1 - 46.1/1450 51 - 54/680 51 - 54/680
40.5 - 44571800 | 38.6 - 43.6/1900 65 - 7011700 65 - 70/1700
16.5- 24.5/2250 | 17.5-23.5/2250 | *Y7.75-27.75/2250 | *17.75- 27.75/2250
High-speed side
mméfst/rpm | 24.5 - 32.5/2100 35 - 43/2100 56.5 - 64.5/1800 | 56.5-64.5/1800
Governor 2 or less/2600 2 or less/2450 2 or less/2500 2 or less/2500
. 8.5 - 11.5/350 6.5 - 11.5/350 *6.5-11.5/350 | *6.5-11.5/350
) Low-speed side
Characteri- 2 or less/S00 2 or less/500 2 or less/500 2 or less/500
stics 0-1.0/700 0-0.98/700 *10.7 - 1.7/700 *'0.6 - 1.6/750
Timer ramyrom 2.0-3.0/1100 1.85 - 1.85/1100 2.3-3.3/1100 2.2-3.2M1100
3.7 -4.7M1450 3.5-4.5M14580 4.1-5.1/1500 3.4 - 4.4/1500
5.7 - 6.5/2250 6.16 - 6.95/2250 49-57M1750 4.1 - 4.9/1600
Altitude compensater e 38.5 - 41/94.6 (710} — —
{N = 1100 rom with lever
positioned at full stroke position} - 33.8- 37.8/627 (620} - -
mm®fstiPa (mmHg) — 30.3 - 33.7/70.7 (530) — _
— —_ 42.7 - 49,710 427 -49.7/0
Boost compensator - — 51.2-55.2/24.0 (180) | 51.2 - 55.2/24.0 (180)
{Np = 1100 rpm) _ __ - _
mm/kPa (mmHg) 55.6-59.6/33.3 (250) | 55.6 - 59.6/33.3 (250)
— —_— . 1B5.75 - 67.25/66.7 {500)165.75 - 67.25/66.7 (500)
— — 66.5 or less/108.7 (800}{66.5 or less/106.7 {800}
o 5 — - — 1.53 - 2.53/50
Load sension imer  mm/mm’/st
— — - 3.38 - 4.38/Full
g — — — 2.05-10
Automatic cold start device
utomatt O G — — _ 0.6- 0.9/25
— — — 0/45
= Characteristics when Pb = 88.7 kPa (500 mmHg)
% Characteristics when Pb = 0 kPa (0 mmHg)
WRES1-EM333
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