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PRECAUTIONS

1

HoLon

;jﬁ

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.

the specified jacking points,

Before any repair work is make on the electrical system or the engine 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 nonfunc
sections of the parts in order that the said parts may be easily assembled in the correct orly.
positions.

(2) Replacements of the cylinder block or crankshaft, 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 conditions 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 clean or wash them.

Inspection and measurement.

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

Assembly of parts.

Those satisfactory parts only should be assembled in accordance with the prescribed Standards (e.g.

specified adjustment values., tightening torque and so forth.)

Furthermore, seal packing or grease should be applied, as required.

WREQ1-EM003




ENGINE MECHANICAL

TROUBLE SHOOTING :
5% / E
Problem Possible cases Remedies Page
Engine overheat : 7 Cooling system faulty Trouble shoot cooling system.
Fuel system faulty Trouble shoot fuel system.
L ) Lubrication system faulty Trouble shoot lubrication system.
Engine will not crank or crank Starting system Trouble shoot starting system.
Sy Charging system Trouble shoot charging system.
Engine will no{ start/Hard to start | Preheating device problem ST-22
(Only cases where crarking by L
starter motor is normal) e Glow plug Inspect glow plug. f
* Glow plug connector Inspect glow plug connector
e Glow plug current sensor In;pect glow plug current sensor.
No fuel supply Check fuel tank and fuel line. FU-3
* Fuel tank
q e Fuel pipe
e Fuel filter
e Injection pump Inspect injection pump.
Injection problem FU-4 ]
¢ Injection timing Reset injection timing ]
¢ |njection nozzle Check injection nozzle.
¢ |njection pipe
Rough 7|(7ile/Er'1gmeistalls - Incorrect valve clearance Adjust valve clearance. EM-10
Incorrect idle speed Adjust idle speed. EM-13
Incorrect injection timing Reset injection timing. EM-11
LLow compression Check compression. EM-13
Fuel leakage Check fuel line. FU-3
75 e |njection pipe
h ¢ [njection nozzle
e Delivery valve
Turbo charger problem Inspect turvbo charger EM-64
Injection pump problem Inspect injection pump. FU-4
Lock of power 7 Full leakage Chea fuel live. - 7FU—3
e Injection pipe
e [njection nozzle
e Delivery valve
Incorrect injection timing Reset injection timing. EM-11
Turbo charger problem Check turbo charger. EM-64
+ Waste gate
* Boost compensator
‘ « Turbo charging pressure
Injection pump problem Inspect injection pump. FU-4
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f-

lemedies

Reset injection iming

N ~n77la U
| Check injection nozzie f

< turbo charger ‘

Replace fusible link

f l1nK 13
8} i 51 4 Uity |
( ~ Ak ctarter CV\‘HY ~h
e = i t Check starter swilt
rter switch Taulty

- 5 sl ment oy

fault Replace fuel control reidy
ir( relayv rauity | f
£ 1Ciay 1« Y

Inspect injection pump
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ENGINE MECHANICAL

ENGINE OUTLINE
DL Engine

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.

Moreover, for improved durability and reliability, the turbo charger employs a water-cooled type.

ENGINE SECTIONAL VIEW
—

=

[DL-42 Engine]

WRES1-EMOOS

EM-6
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ENGINE MECHANICAL

ENGINE TUNE-UP

1. Inspection of engine coolant level =

| (See page CO-7.)

WRES1-EM007

2. Inspection of engine oil level

WRES1-EM008

b

3. Inspection of air cleaner filter element
(1) Disconnect the air cleaner cap by loosen the three
clamps

WRES1-EM009

(2) Loosen the wing bolt retaining the element. Take out the
element from the air cleaner element.

WREQ1-EMO10

(3) Visually inspect that the air filter element is not exces-
sively dirty, damaged or oily.
Replace the air filter element, if necessary.

WREQ1-EMO11
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(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:
e The air pressure to be used this cleaning operation
should not exceed 392. kPa (4.0 kgf/cm?).

Replace the air filter element, if necessary.

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

(6) Install the air cleaner cap to the air cleaner case. Secure
the air cleaner cap by tightening the three clamps.

4. Inspection of battery
(See the charging system section.)

5. Inspection of valve clearance
(1) Warm up the engine completely.
(2) Remove the cylinder head cover by loosen the four
attaching nuts.

EM-9

WRE91-EMO12

WRE91-EM013

WRE91-EMO14

WREQ1-EMO15
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ENGINE MECHANICAL

(3) Turn the
crankshaft pulley is

timing gear covetr

(4) ( :‘H)(“h

crankshaft

ianed
d gned

until the recessed mark on
with the indicator mark on

fiy)

-

WRES1-EMO17

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

free or are being push up. -
According to the flowing table, check and/or adjust the — L

valve clearance, using a thickness gauge. TR

Valve Clearances (Hot condition) ' Gl

—

Item
DL-42 ‘ DL-52
1Y f | 7 ‘. - 7 o *\ .
- bl <y Oi, ﬁ,,?i 1, O,Oi WRES1-EMO18
Exhaust (mm) 0.25 +0.05 0.25 + 0.05
Tightening Torque: 19.6 - 24.5 N-m
(2.0 - 2.5 kgf-m)
'he “O" marks denote those valves that can be adjusted under that setting.
|
Cylinder No / ‘ A .
— | ‘

HRocker arm cor Hion

When valve

Wher

(Piston of No. 1 cvlinder is

valve rocker arms

L Piston of No.4 cvlinder

rocker arms of No. 1 cylinder are free IN | O

4 -

> al 1Op dead center under compression stroke)

ot No. 4 cylinder are free IN

Op aead cente SffDRE']

r under compression

j O | 0O
o | O

NOTE:

* Before the adjusting bolts are tightened, apply engine oil
to the lock nuts and rocker arm adjusting bolts.

(85) Turn the crankshaft

Proceed to check

clearance.

360-degrees.

nd/or adjust the remaining valve

EM-10

WRES1-EM0O19
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ENGINE MECHANICAL

§ (6) Wipe off the oil or dirt from the gasket surface of the F
cylinder head.

WRES1-EM021

e e g S e B —

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

0
(8) Tighten the cylinder head cover nuts over two or three =

stages in sequence, until they tightened to the specified

torque.

Tightening Torque: 5.4 + 1.5 N-m

(0.55 + 0.15 kgf-m)
: ’3
Check and adjustment of injection timing -

1. Remove the distributive head bolts on the injection pump.
Then, install the SST and set a dial gauge.
SST: 09275-54010-000

NOTE:

* 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

AN A\
B (ACSD equipped vehicle only) _—1ﬂmﬁ}%€%
& (1) Turn the automatic cold starting lever counterclockwise -—-ﬁ}ﬂi}l
about 20° degree, using a screwdriver. ’.f{-rﬁ;Ifw»J_I 4 4
(2) Put a metal plate 8.0 - 10.0 mm thick between the \!“’j‘\ ] m'
automatic cold starting lever and thermo wax plunger. O lﬁ\\ N\ %
=) N7 - '\%\ )
I ]\@ M —
SN L —F
[ | Qa'
NRES1-EM024
3. Align the top dead center mark on the crankshaft pulley with NS A :

the top 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:

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
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4. Turn the crankshaft in the normal direction and take the Approx. BTDC60° TDC

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 L A BTDC 1°)

NOTE;
* The gauge's reading of + 0.03 mm corresponds to the

injection timing of + 0.5¢.

Set on 0" 1.07 ~ 113 mm
WRE91-EM026

5. Slacken the attaching sections of the injection pPump proper
at the following points given below. Adjust the injection
timing by moving the PuUmMp proper.

* Injection Pump attaching nuts ... . Section A —
* Lower bracket attaching bolt ...~ Section B cified value
. Attaching nut of each high-pressure pipe ,'g)
. ‘ ) 2 1/
(UBION Y .o Section C p 37 Under the spesified &l
© // ) Y’ ) = value
® 5
' WREQ1-EM027
WRES1-EM028
6. Perform the injection timing check again and ensure that Specified value
the injection timing is proper. 1-37 ~1.13 P
Hel . ling Pull toward you
Pump attaching J U
bOrn\—-’\ﬁ
7. When the injection timing is adjusted, make sure that the WRE9T-EM029
injection PUmMp isin a pulled state toward you. If the injec- Within the

tion timing is adjusted with the injection pump in a pushed Specified value
state toward the engine block side, the timing may be
retarded.

Tightening Torque: 18.1+3.4 N-m
(1.85+0.35 kgf-m)

apIs yoo|g

—
NOTE: :
* Replace the copper washer the distributive head bolt E,%SC*L tf’,.‘gg'd s Pull toward -
with a new one. ‘
WREQ1»EMO30

EM-12
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\ '5 Measurement of compression pressure

Warm up the engine

Remove all the glow plugs.

Position the attachment into the installation hole of the glow
plug.

Set the compression gauge in place.

-t

Attachment

w

WRES1-EM031

1 Q1

ﬁ 4. With the throttle valve opened fully, crank the engine, using
the starter
9. Cranking speed: 250 rm
Compression Pressure: STD 3138 kPa (32 kgf/cm?)
! Limit 2158 kPa (22 kgf/cm?) /
Variation Between Cylinders: 196 kPa (2.0 kgf/cm?)

WRES1-EM032 J

| Adjustment of idling speed

1. Warm up the engine.

2. Measure the idling speed.

3. Adjust the idling speed by turning the idling adjusting bolt.
Specified Idling Speed: 650 + 25 rem

Idle set screw ’

WRES1-EM034

EM-13 e
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NGINE MECHANICAL

Adjustment of maximum no-load revolution speed )
1, Fully when the accelerator pe¢ dal is depressea 10 the fullest B
extent -
> Measure the maximum Feve lution speed at the tme when
the venturl opens fully because of the ful ‘a,w—c:v;—';;v"r;'-:_,s;;\:J ac-
A

celeraton ;,.m"i:‘}
Specified Maximum Revolution Speed:
DL-42: 4500 rpm
DL-52: 4500 rpm

t the maximum no-load revolution speed by turning

the maximum speed sel SCrew
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CYLINDER HEAD
COMPONENTS

- )
= G

08

&/

v

K

19.6 + 2

20+03
I 59+ 1.0 (e L,, Um‘
(0.60 + 0 m;J

o6
[ JF 0 8
99—
O
—
? i) —0B
=g
® Cy head
® Cylinder heac
@ Cylinder head gasket
® Valve spring retainer lock
®@ Valve spring retainer
-
-

Compression spring
Valve stem oll seal
Valve (EX, IN)
Valve guide bush

Combustion chamber

@ Cylinder head cover
@ Cyili ‘

@ Oil f

@ Vvalve stem cap

d cover gasket

: Non—reusablépart
: Tightening torque

I 117.7+9.8
(12.00 + 1.00)

«

N-m (kgf-m)

h |

EM-15

WREQ1-EMO38 |




ENGINE MECHANICAL

)
— REMOVAL OF CYLINDER HEAD

1. Removal of battery
M (1) Disconnect the battery ground cable from:the negative

ey (-) terminal of battery

ent (2) Remove the battery from the engine compertment by
i removing the battery holding clamp.

nt.

gurt

Jen

srat!

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

Jjus

eI

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

(3) Remove the intake air pipe attaching bolt at air cleaner
case.

(4) Remove the air cleaner case by loosen two air cleaner
bracket attaching nuts and the air cleaner attaching
bolt

3. Drain the coolant.
4. Removal turbo charger.
(See Turbo Charger System section)

WRE91-EMO41
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L

7.

8.

Remove the water hoses.
o Water outlet hose

e Water by-pass hose
e Heater hoses

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

Remove water outlet housing.

Remove the glow plug connector and glow plug.

Remove the accelerator cable from the injection pump.

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

NOTE:

* Arrange the injection nozzle in order.

EM-17

WREQ1-EM04«

WRES1-EMD45

WRES1-EM0O47

)9268-87310

WRES1-EM048

—-— »
—— - " =




ENGINE MEQCKIARIA 2

NGINE MECHI}NICAL

E Remove the cylinder head cover.

jL
F
€
|
~ Remove the valve rocker-shaft with valve rocker arm by
3. loosen valve rocker support bolts in sight figure.
> Remove the push rods.
NOTE:

« 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
pght figure.

| |
00

14. Remove the valve spring retainer lock and valve spring,
using SST.
SST: 09202—87001-000

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

NOTE:

« Store the removed springs and valves in correct se-

quence SO that they may be installed in their original
positions on reassembly.
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,;g 16. Removal of combustion chamber
- Drive out the combustion chamber by instaring an about 4
mm dia rod through the glow plug installation hole.

4 mm dia. rod

WRE91-EM054

INSPECTION OF CYLINDER HEAD

1. Cleaning of cylinder head /

(1) Remove any remaining gasket material from the

cylinder head and manifold surfaces by using a gasket
scraper.

(2) Remove all carbon deposits from the combustion cham-
bers by using a wire brush.

CAUTION:

* Be careful not to scratch the cylinder head gasket con-
tact surfaces.

WRES1-EM056

(3) Clean all valve guide bushings by using a valve guide
l brush and solvent. I i

WRE91-EMO57

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, if surface warpage of the — S

- cylinder block side exceeds the maximum limit. — \:>L
= <Manifold gasket surface> <Cylinder head surface>

WRES1-EM058
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3. Inspection

f valve Stem-to

O-guide bush oj Clearance
(1) Using a calj

Per gauge, measyre the inner diameter of
o the valve guide at six points.
GINE ME Record the Measured values.
e Specified Valye:
o IN:  9.010 - 9.030 mm
Remo EX: 9.010-9.030 mm
WREQ1-EM0sg
(2) Using a Mmicrometer, measyre the diameter of the valve
Stem at six points.
Record the Measured valyes.
Specified Value:
IN: 8.968 - 8.984 mm
Remo EX: 8.934 - 8.950 mm
loose
Remc
NOT
" ‘r: WREQ1 EMO60
' (3) Calculate the valve stem-to-guide bysh oil clearance
from the Mmeasured resylts in the steps (1) angd (2)
above,
a: Measured maximum value of guide bush
b:  Measured minimum valye of valve stem
a-b = Qi Clearance
3. R
;’ Oil Clearance:
s Specified Value:
IN: 0.026 - 0.062 mm
EX: 0.044 - 0.096 mm
» Allowable Limit:
IN: 0.10 mm :
EX: 0.12 mm }
WREQ1 EMO0G2
14
1 |
4. Inspection Of intake ang exhaust valve
(1) Visu: lly inspect the valve stem for Selzure or damage. Seizure or ,
NOTE: damage
* If seizure or damage is found, replace the vajye and .
valve guide bush a set.
However, this replacement should be performed only
after the checks for the cylinder head have been
finished. |
WRE91-EMOG3
EM-20
\k ———




ENGINE MECHANICAL

* * The valve guide bush hole must be used for refacing
only valve seat.
Hence , if the valve guide bush hole exhibits any rough-
ness due to seizure, etc., rectify the hole with an adjus-
table reamer.

WREQ1-EMO0B4

(2) Visually inspect the valve head for melting and damage.
If the valve head exhibits any melting or damage,
replace the valve.

If the roughness on the contact surface can be cor-
rected, grind the valve seat contact surface with a valve
refacer.

ﬁ Melting or damage
iy ;

WRE91-EM065

(3) Visually inspect the valve stem end for abnormal wear.
Wear —n
&I

WRES1-EM066

If the valve stem end exhibits abnormal wear, correct the
stem end with valve refacer.
e ] However, this correction should be made within a limit from
that of standard length.
Standard Length:
IN: 127.5 mm
EX: 127.5 mm

WRE91-EMOG7

Refacing of valve seats

@ Apply a film of red lead to the valve seat.
lhen, let the valve drop on to the valve seat two or
three times by its own weight.

Care must be exercised not to turn the valve during m
this check. j 1.4 mm
Specified Seat Width: 1.4 mm (0.055 inch) fi7} (8055 inch)
= @ Cut the seat surface, using a 45-degree cutter.




Re
lof

6.

ENGINE MECHANICAL

5. Correction of seat position
(1) If the seat position is too high, reface the valve seat,
using 45-degree and 75-degree cutters.
These valve seat cutters should be employed in the
sequence as indicated by the illustration.

(2) If the seat position is to low, reface the valve seat, using
45-degree and 15-degree cutters. These valve seat cut-

ters should be employed in the sequence as indicated
by the illustration.

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

Inspection of valve spring

(1) Check the valve spring for squareness, using a steel -

square.
Maximum Squareness: 1.6 mm

If the squareness exceed the maximum limit, replace the
valve spring.

(2) Measure the valve spring for free length and spring
tension, using a spring tester.
Minimum Free Length: 46 mm
Minimum Tension Installation Height:
264.8 N (27.0 kgf)/40.1'mm

If minimum free length and/or minimum tension is less than
the minimum limit, replace the valve spring.

WRES1-EM070

WRE91-EMO71

~{ == Not to exceed 1.6 mm
\

WRES1-EM072

WRE91-EM0O73
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| 4 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.

WRE91-EMO74

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

2
WRE91-EM0O75
(3) Check valve rocker shaft-to valve rocker arm
(D Using a dial gauge, measure the inner diameter of J £ uzmr
| the valve rocker arm in two directions, 90 degrees Ay “m&!\%f
apart from each other . #K '/\) / r
Specified Value: 18.512 - 18.533 mm \ Tﬂ {W
\|
()
\‘{“E*ﬁ &;t\\;\//
=2 | )\ 7
1 | Y
\\“\. 4
WRE91-EM0O76
@ 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
WRES1-EM0O78
8. Inspection of combustion chamber
(1) Visually inspect the combustion chamber for cracks or
damage
-
WRES1-EMO79

EM-23
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ENGINE MECHANICAL

9. Inspection of intake and exhaust manifolds

Using a precision straight edge and thickness gauge,
INE check the manifold gasket surface for warpage.

em(

B -4

INSTALLATION OF CYLINDER HEAD
NOTE:

WRES1-EM080

Prior to assembly, be certain to apply engine oil to the

rotary sections or sliding sections of the parts.
Re

WRE91-EMOR1

= 00O

1. Install combustion chamber into cylinder head.

Using a plastic hammer, drive the comb

ustion chamber into Pl
position, making sure that the mate mark of the combustion /

chamber is aligned with that on the cylinder head side. /

Measure the chamber projection height.

Specified Projection Height: 0-0.10 mm

3

Install the oil seal. using
SST: 09201-87702-

NOTE:
* Once the valve
valve stem oil seal.

* Be sure to apply eng
seal.

the following SST.
000

has been removed, be sure to install new

ine oil to the lip section of the oil

WRES1-EM083

f : = —
\ / -
t 09201-87702
11 -

WRES1-EM084
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Assemble the parts given below, using the following SST.
SST: 09202-87001-000

) Valve

) Valve spring

) Valve spring retainer
)

(1
(2
(3
(4) Valve spring retainer lock

Install the cylinder head gasket with its “Top” mark facing

upward.

NOTE:

« If 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 portion and seating
surface of each bolt.
(2) Tighten the cylinder head bolts progressively in the
sequence as indicated by the illustration.
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

& Front

14

©

WRES1-EM086
10 6 2 3 7 11 15
| |
[ T 1
00 00 00 O

OO0 OO OO

00

‘é B

Q 0O | Q Q
= 1
17 13 9 5 1 4 8 12 16
WRE91-EM087
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ENGINE MECHANICAL

8. Installation of valve rocker <

(1) Each of valve rocker arms and valve rocker supports
bears an identification mark. They should be assembled
as Indicated In the right figure.

Every valve rocker support is provided with a boss for
dentification purpose. Th valve rocker support should

be assembled in such a way the boss comes at the left
icl ved from the engine front side.

(2) As for the tightening of the valve rocker supports, first
,n');:.“y engine oil to the threaded poriion ana seati
surface of each bolt, Then, tighten the att aching ‘L D0l
progressively as indicated in the right figure.

9. Initial setting of v

0. 3() mm 1( ( JI D]
0.30 mm [CULL/}

IN:
EX:

NOTE:

» After the engine has been &

sure to adjust the valve clea
* As for the adjusting proced
Valve Clearances”

lghtening Torque:
Intake Manifold:

36.¢
(3.75
46.6

Exhaust Manifold:

(4.75 +

NOTE:
* Be sure to replace the gaske
* On the turbo charged vehicle
charger to the exhaust ma
exhaust manifold to

(See the section under

the cylinder h
“Turbo Charg

ssembled to the body, be
rances again.
ure, see the section under

anirolas

7.4 N-m

+ 0.75 kgf-m)

+ 7.4 N-m
0.75 kgf-m)

s with new ones.
Do sure to install the turbo
inifold before installing the

e '(A

system.”)

EM-26
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ENGINE MECHANICAL

;, 11. Install the water hoses
e Water outlet hose
e Water by-pass hose
¢ Heater hoses
e Turbo charger cooling hose (DL 52 engine only)
e ACSD water hose (ACSD equiped vehicle only)

12 Install the injection nozzle seat in the direction as indicated
in the right figure.

NOTE:
« Be sure to check the gasket before installing the nozzle

holder.

o

13. Install the injection nozzle

SST: 09268-87310-000

Tightening Torque: 68.6 +9.8 N-m
(7.00 £ 1.00 kgf-m)

14 Install the injection pipe

lnj(:cilon' Pipe:

2 o .
4 Tightening Torque: 24.5+4.9 N-m
(2.50 + 0.50 kgf-m)
15. Install the glow plug connector and glow plug
16. Install the cylinder head cover
17. Install the water outlet housing.
NOTE:
« Be sure to replace the gasket with a new one.
18, Install the water by-pass hose
2

WRE91-EM0S3
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ENGINE MECHANICAL

_19. Fill the coolant.
¢ 20. Fill the engine oil and check it.
21. Install the battery in the engine compartment.
g 22. Connect the battery ground cable to negative (-) terminal
of battery.

WRE91-EM098

23. Install the engine hood.
24. Start the engine.
25. Check the oil leakage and repair it.

WRES1-EMO99
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TIMING BELT COVER AND CASE
COMPONENTS

General
specification

—

~JT: 128129
(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

- el ;
1 Remove the COf | Alr Intaxke duct irrom a \ir cleaner.
92 Remove the reserve tank

'

¢

‘

% g

4 . \ o ¢ N

¢ \.m[(n'u,r remove the mv]ll,"uuu\/m.\ n oy loosen Tour
nut:

4, R 4A‘Hu;iul-4m<h;:.wx£“w‘i lid coupling withe Tan.

nosen the alternator attaching bolt

¢ Remove the fan pulley and V-beit

;:\Oszv:' n the pwston

~ compression s troke.

9. Remove N nkshatt puliey.

\l(ﬂ F
« Place the gear shift lever in the 5-th gear position so as

to prevent Hw- rotation of crankshaft.




ENGINE MECHANICAL

10. Remove the timing belt cover

11

19
| €

¥

2
J

14

1§

Slacken the timing belt tensioner.

Mark
pelt

the rotation direction on the back side of the timing

hen, remove the timing belt.

Remove the crankshaft timing belt pulley, using the follow-

ing SST in combination with M6 bolts
SST: 09213-31021-000 (M6 bolt)

Remove the timing belt tensioner and timing belt idler No. 2.

. Remove the injection timing belt pulley
SST: 09950-20017-000

EM-31
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16. Remove the valve lifters.

GIMN NOTE:
m— * Store the valve lifters in order.
Rer 17. Remove the camshaft timing belt pulley with camshaft.
INSPECTION OF COMPONENTS
1. Timing belt inspection
CAUTION:
R * Do not bend, twist or turn the belt inside out.
Ic * Do not allow the belt to come into contact with oil, water
F or steam.
1 * Keep the belt clean. 4
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 installation.
. Check the timing gear cover gaskets for damage and
check for correct installation.
(2) If the belt teeth are cracked or damaged, check to see
if the camshaft is seized.
WRE91-EM114
(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.
\\

WRE91-EM115

EM-32
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(4) If there is wear or damage on only one side of the belt,
check the pulley flange.

WRES1-EM116

(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.

L.

Timing Belt Specifications:

WREQ1-EM117

Engine type Core cord
= DL 42.52
Item T \ N I ——
Pitch peripheral length (mm) : 1028.7 m// K ,/
e = ey | P ) )
Pitch (mm) 9.525 |
L. = S | L« Y = — N Lore cort
Number of teeth 108
Belt width (mm) | 31.€ T o
Belt thich (mm) 5.4 e ] S

WRES1-EM118

N

Timing belt tensioner inspection
* Check the timing belt tensioner for smooth turning.
4 » Check the belt contact surface for damage.

If necessary, replace the timing belt tensioner.

CAUTION:
* Never wash the timing belt tensioner.

i
3. Inspection of timing belt pulley ‘
, = Lo WREQ1-EM119
(1) Measure the maximum diameter of timing belt pulley,
using vernier calipers
Specified Value:
tem| Outer le
tem| Outer | Pulley |\ oo
Jiar [ width e —
Component == (mm) (mm) ‘
Crankshaft timing pulley 33
- Camshatt timing pulley 36 40 ~
- S 1 o o :-é
ection [“'w;,;y“;rjv 36 40 ~
—— V ) 1120
EM-33 -
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all
er
|
WRE91-EM121
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.
F
¢
F
|
(2) Install the valve lifter.
NOTE:
* Those valve lifters which have been stord in oder should
be installed as a set to original cylinders, respectively.
.|

(3) Install the push rod cover.
Tightening Torque: 9.3+25Nm
(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)

#

WREQ1-EM125




I ———TT .y

ENGINE MECHANICAL

-Q 3. Install the timing belt idler No. 2.
B 4. Temporarily install the timing belt tensioner.

. 9. Install the crankshaft timing belt pulley.

NOTE:
} * The flange should be installed only in the correct install-
! ing direction.
; ¢ Be sure to install the crankshaft timing belt pulley in such
| a direction that the recessed mark stamped on the pulley
| comes at the front side.

$2 1 mark

WRES1-EM127

6. Adjustment of timing belt tension Mating marks Iq— Mating marks
(1) Align each of the three mating marks of the timing belt A N2 ||
pulleys for the crankshaft, camshaft and injection pump
with each corresponding mark of the three mating l
marks on the timing belt case. AN
Under this condition, the piston No. 1 is set to about 30 Yo
degrees before the top dead center.

o o~ \\

lo 3 2

VA ; X
Qg =0 S0
=L=Mating marks =——=

WREQ1-EM128

(2) Assembling of timing belt o ;7 ¥
Assemble the belt in such a way that the marks (yellow ’Tﬁf@ S

;. lines) at the back and side of the timing belt may come s F— <

" I S
at the same position on the front.

NOTE:

e Be sure to displace 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) Adjust 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
at about 90 degrees.

Tension: 9.8 N-m (1 kgf-m)

WRES1-EM130
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@ Turn the crankshaft smoothly in the normal rotating

direction. Stop the crankshatft at the third tooth from
the mating mark of the camshaft pulley.

NOTE:

e Before securely tightening the attaching bolt of the timing
tensioner, under no circumstance should the crankshaft
be turned reversely.

* Ifthe crankshaft should be turned reversely, back off the

crankshaft one turn, or advance the crankshaft two turns
and stop it at the normal position.

@ 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 pulley and
the camshaft timing belt pulley when the specified
pushing force is applied.

Specified Deflection: 1.8 mm

Specified Pushing Force: 18.6 + 6.9 N

(1.9 £ 0.7 kgf)

If the measured deflection and pushing force do not
meet the specification, perform the steps @ through

® repeatedly to obtain the specified deflection.

Install the timing belt cover.
Tightening Torque: 18.1 + 3.4 N-m
(1.85 £ 0.35 kgf-m)

Install the crankshaft pulley.
Tightening Torque: 215.7 + 19.6 N-m
(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.

“’./ ; =
Mating mark of \ Third t
timing belt case \

0\1”7

Mating mark of
camshaft timing
pulley
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9. Install diator fan shroud N
‘

{ the rac
Install the fan pulley and V-belt. o, Tl
Install the fluid coupling with fan.
Specified V-belt Tension:
New belt: 10 - 13 mm
Used belt: 8 - 11 mm
[With a force of 98 N (10 kgf) applied]

e of 10 kg applied)

12. Install the glow plug
Tightening Torque: 12.8 + 2.9 N'-m
(1.30 + 0.3 kgf-m)

13 Install the cool air intake duct in the air cleaner.
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G PISTON AND CONNECTING ROD
COMPONENTS
N
L ]
L]
L
T: 68 6,’74;9
(7.00 + 0.5)
@ Oil pan ® Piston pin
@ Connecting rod ® Piston
® Connecting rod bearing @ Piston ring
@ Snap ring ® Piston w/connecting rod
T : Tightening torque
Unit : N-m (kgf-m)
WREQ1-EM139
EM-38
A — —IvTr ow
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ENGINE MECHANICAL
» REMOVAL OF ENGINE ASSY \
/ : . ;
’ 1. Drain the coolant and engine oil. E
2. Remove the battery. 2
WRE91-EM350
3. Remove the engine hood.
4. Remove the air cleaner sub-assy.
I
-
/
5. Remove the water hoses, radiator and cooling fan.
6. Disconnect the fuel pipes and choses.
WREQ91-EM352
7. Disconnect the engine harness.
8. Disconnect the exhaust pipe and temporary remove it.
) 9. Remove the transmission attaching bolts.
10. Disconnect the engine mounting.
11. Remove the engine assy by using chaine block.
WRE91-EM353
“n

EM-39
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DISASSEMBLY OF CYLINDER BLOCK
B 1. Remove the cylinder head with intake and exhaust mani-
fold
{ (See page EM-60.)

Remove the alternator

WRE91-EM142

Remove the timing belt cover and the timing belt. )
(See page EM-30.) ~ \ f o

EM-40
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6 4. Remove the injection pump.
(See page FU-6.)

5. Removal of the camshaft,
| ’ (1) Remove the push rod cover.

(2) Remove the push rod and the valve lifter.
NOTE:
* Remove the parts in the sequence of cylinders.
| * Store the removed parts properly so that they may not
to be mixed with each other.

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

5

SE3X
SRS
I

6. Remove the water pump by loosen four bolts.

WRES1-EM148

EM-41
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{3 DISASSEMRI v nr ~=-
ENGINE MECHANICAL

7. Remove the oil filter bracket with oil filter.

1-EM148

a Remove the oil pan by loosen 20 bolts and 4 N

9. Remove the oll pIpes:

10. Remove the |utch cover.
11. Remove rhe clutch disc.

the bearing, using

09303-3501 1-000

Remove

SST:




ENGINE MECHANICAL

_’ 3. Remove the flywheel.

NRE EM15
14. Remove the rear end plate ‘
L
W EM15E

15. Remove the rear oil seal retainer B D) w

16. Remove the oil seal. WA
Il

7

7. Remove the connecting rod bearing cap

18. Pull out the piston toward the cylinder head side. Pl QR &)
NOTE: / j N N A TN

e When pulling out the piston, be very careful not to L %
scratch the cylinder liner. )

EM-43
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ENGINE MECHANICAL

onnecting rod caps in correct se-

19. Store the pistons and C
the correct combination of these

[ quence without changing
parts.

20. Remove the timing belt case.

aft bearings. Remove the crankshaft.
kshaft bearings in the correct se-
t be mixed with each other.

21. Remove the cranksh
Place the removed cran
quence so that they may no

2o Clean cylinder block.
(1) Remove all the gask
(2) Blow carbon and oil
WARNING:
« Protect

et material from the top of the block.

from the bolt holes.

your eyes when using compressed air.

e connecting rod from piston.

03, Disconnect th
sing needlenose pliers.

(1) Remove the snap ring, u
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a (2) Gradually heat the piston to about 60°C to 70°C.

WRE91-EM164

(3) Proceed to drive the piston pin by tapping it lightly,
using a plastic hummer in combination with the follow-
ing SST.

SST: 09221-87601-000

NOTE:

« The piston and pin are a matched set.

« Keep the piston, pin, rings and connecting rod together
| for each cylinder.

WRES1-EM166
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inder block.
nd cleanind

NSPECT!

1 Remove all gaskel materia
Clean the cylinder block, usin

\s from cy!
ga soft brush a

2.
solvent.
5. |nspection of top surface of cylinder block
Using 2 prems’\or\ straight edge and thickness gauge,
check the surface contacting the cylinder head gasket for
warpage In the six directions.
0 -0.1mm

Allowable Wapage:

eeds the @

if the warpage exc llowable limit, replace the

iner

cylinder !

linder liners
diameter of eac
right figure.
nce betw
of each cyli

ment of Cy
ure the bore
- shown in the
that the differe
bore diameters

|
4. Measure
(1) Meas
) points
Ensure
minimum
d minimum .

~ @) Thrust direction

@ \ unqmmm.\\

direction

mm.
\f the difference between the maximum
0.1 mm, per g for

es exceeds form porin
ylinder li

ner

Vv alu
a1 EM169

liner bore of replace the C

f each cylinder at a point

e diameter O
d value is regarded

e bor
re. The measure

(2) Measure th

shown N right figu
as cylinder bore diameter.
Spec'\ﬂed Bore Diameter: 2 00 - 92.03 mm

(@ Thrust directior

@ \\Hu_)_mm\n:‘«.\

direction
WRLS‘LEM' 70
CAMSHAFT

or damage.

rface and/or ;omna\

\NSPECT\ON OF
ct the L;:amshah for wear
aft if the cam Su

1. Visually inspe
ar and damage-

Replace the camsnh
section exhibits any We

WREG1-EM1 i
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t. 2. Inspection camshaft 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.
[urn the camshaft one turn, making sure that camshaft will
not move in the axial 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

WRES1-EM172

3. Inspection of cam lobe height
Measure the cam lobe height, using a micrometer.
Specified Cam Lobe Height
; IN-EX: 37.717 - 37.817 mm

-

WREQ1-EM173

4. Inspection of journal section.
Measure the camshaft journal section diameter, using a

micrometer

Specified Value:

1st journal: 46.559 - 46.575 = ) \uu&)
2nd journal: 46.259 - 46.275 e AR\
3rd journal: 45.959 - 45.975 YRS A v B

4th journal: 45.659 - 46.675
5th journal: 45.359 - 45.375

WRES1-EM174

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

NOTE:

e 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 limit,
replace the camshaft thrust plate. WREDT-EMITS

6. Inspection of valve push rod
(1) Visually inspect the valve push rod for damage or wear.

WRE91-EM176

EM-47
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ENC
(2) Inspect the valve push rod for bend.

INS Bend Limit of Push Rod: 0.4 mm
INS!
1y B
ol £

WREQ1-EM177

7. Inspection of value lifter
3 (1) Visually inspect the value lifter for wear or damage.
Q
Q
WREQ1-EM178

(2) Measure the oil clearance of value lifter.
A Specified Oil Clearance: 0.015 - 0.049 mm
Limit: 0.1 mm

WRES1-EM179
8. Inspection of crankshaft ¢
(1) Measure the crankshaft for runout. o) , \ '
Take a reading on dial gauge during the turning. H f\ =~ )
Runout Limit:  0.05 mm H %O 9) ,
[~ PO A R -
e j‘ﬁ ~ A —1 U< \ oA
.ﬁ‘%‘\i‘ }} ",4 K‘/ )
5)) TN/ b b
6‘\3‘&)@" J\'J \
‘» 0 \‘l‘ |
=

WREQ1-EM180

(2) Visually inspect the crankshaft main journals and
| crankpin journals for wear or damage.

WRES1-EM181
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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

(4) Measure the thrust clearance of the crankshaft.
Specified Value: 0.050 - 0.159 mm
Limit: 0.25 mm

NOTE:
« Tighten the crankshaft bearing cap 10 the specified
torque in advance.
Tightening Torque: 103.0 + 6.9 N-m
(10.50 £ 0.70 kgf-m)

(5) Measure the ol clearance of the main journal of the
crankshaft, using a plastigage.
Specified Value:
No.1 and No.5 journals: 0.025 - 0.060 mm
No.2, No.3 and No.4 journals: 0.030 - 0.065 mm
Limit: 0.12 mm

If the oil clearance exceeds the limit, replace the bear-
ingd
NOTE:
« Wipe off the oil or the like getting to the main journal
section in advance.
« Tighten the crankshaft bearing cap to the specified
torque.
Tightening Torque: 103.0+ 6.9 N'm
(10.50 £ 0.70 kgf-m)
9. Inspection of piston
(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 skirt.

Then, calculate the piston clearance.
Specified Value:
Piston Outer Diameter:
DL-42: 91.93 - 91 .96 mm
DL-52: 91.92 - 91 .95 mm
Piston Clearance:
DL-42: 0.06 - 0.08 mm
DL-52: 0.07 - 0.09 mm

l

Mi19

@

|
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(3) Measure the groove width of piston rings No. 1, No. 2,

No. 3 with a thickness gauge

Smn -

WRES1-EM188

WRES1-EM189

— DL-42 DL-52
No. 1 piston ring groove width 2.55- 257 | 7° key stone
No. 2 piston ring groove width 2.03-2.05 2.06 - 2.08
-N(TS piston ring groove width 4.01-4.03 4.01 - 4.03
10. Inspection of piston ring
(1) Inspect the piston ring width
Specified Value:
o T Engnel oo DL-52
Component
Compression ring No. 1 25 3% 7° key stone
Compression ring No. 2 2.0 3% 20 3%
[ oil ring 40 3% 40 3%
(2) Inspect the piston ring thickness.
DL-42 DL-52
Compression ring No. 1 38+0.1 38+0.12
Compression ring No. 2 3.8+0.1 3.8+0.10
(3) Calculate the piston ring side clearance.
Specified Value:

’ DL-42 DL-52
Compression ring No. 1 0.06 - 0.10 —
Compression ring No. 2 0.04 - 0.08 0.07 - 0.1
Oil ring No. 3 002-006 | 002-006

(4) Measure the piston ring end gap.
Place the piston ring in the cylinder bore at lower part

where very little wear exists.

Measure the end gap of the piston ring.

Specified Value:

DL-42 DL-52
Compression ring No. 1 0.30-0.45 0.35-0.50
Compression ring No. 2 0.30 - 0.45 0.30-0.45
Qil ring No. 3 0.30 - 0.50 0.30 - 0.50

EM-50

WRES1-EM190
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‘ 11. 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

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

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

(2) Check the connecting rods alignment using a rod alig-
ner.
If the rod is bend or twisted, replace the connecting rod.
Specified Value:
Bend Limit: 0.05 mm
Twist Limit:  0.05 mm

EM-51

WRE91-EM183

WREQ1-EM194

WREQ1-EM195
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(3) Measure the inner diameter of connecting rod small
end.
Specified Valye: D = 28.005 - 28.020
WREQ1-EM1gg
(4) Calculate the oll clearance of piston pin to piston pin
1 bush
Specified Clearance: 0.005 - 0.027 mm
Limit:  0.05 mm
If the Clearance is not within the specification, replace
the connecting rod bush.
V 9 19
(5) Measure the crankpin journal oil Clearance,
@ Place plastigauge on the crankpin journal in parallel
with the Crankshaft.
@ Tighten the bearing cap bolts to the specified torque
Specified Torque: 68.6 + 49Nm (7.0+05 kgf-m)
NOTE:

* Be sure not to turn the

crankshaft or connecting rod
during this crankpin journ

al oil clearance measurement.

@ Measure the largest width of flattened

Specified Value: 0.030 - 0.065 mm
Limit: 0.012 mm

plastigauge.

WRE 91-EM201

13. Inspection of flywheel|

(1) Install the flywheel and measure the runout. using a dia|
gauge,

Tightening Torque: 11.5.- 14.0 kg-m

(83 - 101 ft-lb)
Runout Limit: 0.2 mm (0.0079 inch)

(2) Check the fiat plane of the fl

ywheel for roughness.

WRE91-EM202




(3) Bearing
Rotate the bearing, while applying force to the bearing
by your finger. If you do not feel 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

2. Combination of cylinder liners and cylinder bores. 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

t)li:'l.'tj

Relationship Between Stamped Numbers and
Cylinder Liner & Cylinder Block mm

Dimensions . ) .

[,')”""”S'C”” Cylinder liner Cylinder block bore
L y )

Stamped number outer diameter inner diameter

1 96.000 - 96.015
2 96.040 - 96.055 96.015 - 96.030
3 | 96.055 - 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
diameter.

3. Apply engine oil to the outer circumference of each cylinder
liner. Then, press each cylinder liner into position, using a
press.
Force to be applied for press-fitting: 24518 N
(2500 kgf)

WRES1-EM203

WRES1-EM204

v

Numerals (1, 2, 3)

WRES1-EM205
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have been press-fitted, measure

ach cylinder liner.
0.01 - 0.12 mm

A After new cylinder liners
the projection height of e
Specified Projection Height:

J Cylmder liner S\

AANN N

WRE91-EM207

REPLACEMENT OF CAMSHAFT BEARING

1. Removal of camshaft bearing
(1) Remove the expansion plug b

mer.
SST: 09215-87601 -000

y using SST and a hum-

WRE91-EM208

(2) Remove the camshaft bearings by using SST.

SST: 09215-87601 -000

WREQ1-EM209

2. |Installation of camshaft bearing
(1) Install new bearings in their proper location.

WRE91-EM210

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

WREQ1-EM211
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». (3) Install the camshaft bearings by using SST.
SST: 09215-87601-000

WRES1-EM212

3. Check the camshaft oil clearance.

WRES1-EM213

4. Installation of the expansion plug
(1) Apply liquid sealer to expansion plug surface of the
cylinder block.

WREZ1-EM214

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

S r—— |
Liquid ®
Sealer
WRES1-EM215
ASSEMBLY OF CYLINDER BLOCK Arrangement
: A 3 B
1. Install the crankshaft bearing. RSO iy EEE :P’
(1) Prior to the installation, thoroughly wipe the backside or » C & D C G
each bearing so as to remove any oil. | - - héa”m > C
(2) Apply a thin film of engine oil to the rotary section of e I Bl s I e
each bearing. L i 1k
Bt |B
380 24 [24] |24
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4.

RE

)

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
ltghten the bear INng 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 ail to the threaded
portion and bearing section of each cap bolt.
4. Install the timing belt case.
Tightening Torque: 18.1 + 3.4 N-m
(1.85 £ 0.35 kgf-m)
9. 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
[0 the lip-section of the oil seal
EM-56

Front mark
(Arrow-headed mark)
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’ 7. Install the oil seal retainer.
8. Install the rear end plate.

9. Install the flywheel.
Tightening Torque: 125.0 + 12.3 N-m
(12.75 £ 1.25 kgf-m)

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

11, Install the clutch disc and clutch cover, using the SST.

SST: 09301-22020-000

12. Install the clutch cover.
Tightening Torque: 19.6 + 4.9 N-m
(2.00 £ 0.50 kgf-m)

WRES1-EM221

09304-12012

WREQ1-EM223

09301-22020

WREQ1-EM224

WRE91-EM225
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| 13. Assemble the pIston in the connecting rod using the SST
4, © X gl S
k3 SST: 09221-87 601-000
| NOTE:
* Prior to the piston pin insertion, be sure to heat the piston
at about 60°C, using a piston heater.
F 14. Make sure that the fr. ntmark in the piston and the “D” mark
on the conne 'Cting rod come on Ine same side
y
11 rotall " AN riRce v D)< N
4 1O 'rhi\’]"',(‘.‘\.,i,‘f‘\‘.rl‘. urely in position.
- | - 16. Install piston rir gs on each piston, using a piston ring ex-
s pander. The piston fings should be installed in the se-
quence of the oil ring, No. 2 ring and No. 1 rng.
6 NOTE: ‘

* Be certain to install
stamped mark
upward.

piston rings in such a way that the

at the end section of each ring faces
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17. Set the piston rings in such a way that their end gaps
ssume the respective positions as shown in the illustration.

18. Install the pistons in the cylinder block, using the SST.
SST: 09217-87001-000

NOTE:
¢« When installing the pistons, make sure that the front
mark of each piston faces toward the front of the engine.

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

NOTE:
» Tighten the connecting rod bearing cap with the front
mark facing forward. -

» 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.

20. Install the oil pan. When installing the oil pan, apply bond
sealer to the gasket installation surface on the cylinder
block side.

Tightening Torque: 9.3 + 2.5 N-m

(0.95 £ 0.25 kgf-m)

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

EM-59

Front

Ol rnng

& ilale] - - No.1 ring

WRES91-EM231

09217-87

001 x—

WRES1-EM232

WRE91-EM234

WRES1-EM235
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22.

23.

24.

Install the valve lifter.
NOTE:

* Those valve lifters which have been stored in order

should be installed as a set to the original cylinders,
respectively.

Install the push rod cover.

Install the alternator.

WRES1-EM230
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INSTALLATION OF ENGINE ASSY

{. Place the engine assy into engine compartment by using
chain block.

Connect the engine mounting.

3 Install the transmission into the engine installation part and
tighten attaching bolts.

Connect the exhaust pipe.

Connect the engine harness.

6. Connect the fuel pipes and hoses.

no

o &

WRE91-EM355

7 Connect the water hoses.

_' WREQ1-EM356

-

8. Install the radiator and cooling fan.

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

11. Fill the coolant and engine Oil.
12. |nstall the engine hood.

13. Start the engine.

14. Check and tune up the engine.

»

WRES1-EM359
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NKCASE VENTILAT]
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? DL-52 Engine \L
Positive crankcase ventilation system L
riead Lover Oil separator Blow-by Gas Hose
From Air creaner
/
— Crank-case Gases
——= Fresh Air
WRE91-EM241
Inspection of PCV Hose & Connection ,
2 ; . . e &, Ve

" Visual inspection of hose and connection - ing =]
/ Check the hose for improper connections, cracks, leak or :

damage.

Check the cylinder block to oil pan and cylinder head cover

contact surface for leak or damage.

F .
WRE91-EM242
Replace or repair any part which exhibits defects. . ——
- S -,)L;, : \.‘l :
[ il
s _hlﬁ :
o [
N

*

WRE91-EM243 H
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* TURBO CHARGER SYSTEM

mployment of the inter
e duct have been changed. Co
tput power has been increase
d durability and reliability, the C
loating metal.

cooler, intake pipes have been provided newly and the air
nsequently, volumetric efficiency has been improved

d from 67 kW to 75 KW.
ooling water is circu

fi  Because of the newly e
m cleaner and cool air intak
cc  and also the maximum Ou
th: Furthermore, for enhance
WI| housing so as to cool the f
se
In

lated in the turbo charger

Cool air intake duct

DL

D

Turbo
y charger

Intercooler

WRE91-EM244
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COMPONENTS

) Cool air intake duct S/A

2 Air
@ Air hose No. 1

@ Exhaust manifold cove

& Intake manifold No. ¢

®) Air intake No

@ Exhaust manifold heat ing

® Turbo charger stay
@ Air hose No. 2

clcaner Ay W/element

*

o)

ass pipe No. 2
/pass pipe No. 1

@ Nut
(3 Turbo charger outlet pipe S/A
@ Turbo charger inlet pipe S/A
@ Exhaust manifold

@ Turbine outlet elbow

@ Turbo charger S/A

: Non-reusable part
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SERVICING INSTRUCTIONS FOR
p TURBOCHARGER

Never disassemble the turbocharger, because it is a

flc Cle I

| moan precision component whose assembly requires utmost
cc Fu care.
th ho 2. After the turbocharger has been removed, affix gum tapes,

In

w

DL

9.
10.

11.

etc. to the inlet/outlet ports of the oil and those of the
intake/exhaust gases so that no dirt or foreign matter may
enter.

When disassembling the intake, 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.

After the turbocharger has been replaced, keep 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.

In addition, make sure that no oil leaks from the oil pipe.
Replace the removed gasket and seal, etc. with new ones.
Moreover, tighten the section to the specified torques so
that no leakage takes place.

Do not hold the waste gate valve 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 oil in the shaft section flows to
the impeller room and this may be mistakenly regarded as
an oil leakage.

Tape affixing section

WREQ1-EM243

Idling
More than
ten seconds

WRES1-EM246

Do not hold rod section

ot

—~ Do not drop
" turbocharger |

WRES1-E
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1.

Checking operation 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 kgf/cm?®) 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:

« Ifthe pressure exceeding 117.7 kPa (1.2 kgf/cm?) should
be applied to the waste gate actuator, the diaphragm
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 kgflem?)
and measure the time required for the pressure to drop
to 130.4 kPa (1.33 kgf/cm?)
Specified Value: Not less than 10 seconds

. Check of supercharging pressure (running test)

To obtain total evaluation, perform a running test and

measure the supercharging pressure.

The running test must be carried out at a place where the

vehicle can be accelerated safely with full throttle 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 in the 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

WRE91-EM262

133.4 kPa

WRE91-EM263

Full throttle

WRES1-EM264
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T v

[ (3) Measure the maximum supercharging pressure

P generated while the vehicle is accelerated up to 3,500
g rpm. ‘ _

oy Specified Value: 49.0 - 78.5 kPa (0.50 - 0.80 kgf/cm’) \\

n I N .[

Ct If the measured value is less than the specified value, S

\I;A most likely there exists the following malfunction. O

¢ (1) Leakage at waste t,a[c valve o .
S€ 2 Improper increase in injection amount of boost com- i i S G

In pensator or bent vacuum hose

WRE91-EM265

at intake or exhaust system

©) lé:aka(;s'—‘
“muffler, fuel filter and so forth restricted

Di @ Air clear
® Turbo .:||<1rge:‘ n‘lalfum,.hon

® The engine proper faulty

If the measured value exceeds

most likely there exists the following malfunction.

(1) Malfunctioning injection pump

the specified value,

REMOVAL OF TURBO CHARGER

1. Disconnect the engine ground cable from the negative (-)
terminal of the battery
Drain the cooling water.
Removal of air cleaner

(1) Remove the cool air

loosening the three screws.
) Disconnect the air hose No.1
assembly by loosening the four

(3) Remove the air cleaner ¢

ir cleaner attaching bolts

intake duct subassembly by

1. Remove the exhaust manifold cover by loosening the two

attaching bolts

WRES1-EM250

5. Remove the intake manifold No.2 by loosening the two ~Uml
attaching bolts and two attaching nuts. <X\
NOTE: VA =e%s ;
o Never reuse the removed gasket. A\ “\J O
L = S
\ o
=
s S

WREQ1-EM251
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|

i 6. Disconnect the following hoses from the air intake No.1. R
: lhen, remove the air intake No.1 from the turbo charger. -
e PCV hose
e PCS hose 0 ‘
s |urbo charger actuator hose ,
{“
- ,Jf
\ :
WRES1-EM252
7. Remove the exhaust manifold heat insulator No.1 by loosen- Q)
ing the two bolts. S
<7
“:' ‘
) V (
A SN
8. Remove the two attaching bolts of the turbo charger stay ‘ I ; 4
and turbine outlet elbow. IR ‘ Bolt
U =2\ i = * ij 7
. 8| } \ E ‘T Y 7]
* I i - ‘ }wr (: |
| — \ /
AS 7 Wi/
1 q ] .f 1
W D N A\
Y / 11 Y s
- “.Y;“ . i \ A )
.{‘ \VOR
[t JIH XN
91-EME
9. Disconnect the air hose No.2 from the turbo charger. / N\ M N

NOTE: | L AS
A e Seal the suction port with a tape or like so as to prevent ‘ ' : <
dust from entering the turbo charger.

o} \ Caain \
pass pipe No

10. Disconnect the water by-pass hose No.2. (& \ater by
NOTE: Rl
¢ Never reuse the removed gasket.

53

EM-69
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11. Disconnect the water by-pass hose No.1. x L VY \
NOTE: U\ ' lT» ~// ()
| « Never reuse the removed gasket. = P N R N
! - =tV (=04
C —] W / (1 \p '
; — | Tt A N
t =Tk W W
[ 170 L\
s |
i_ ‘l\ - ™~ . ‘7’,(7‘ N J\ V\'{( \H
{ ‘V Water by-pass L'npc No.1 3‘25*» \\
[ WREQ1-EM257

12 Disconnect the oil inlet pipe of the turbo charger.

13. Remove the two attaching bolts of the oil outlet pipe at the
turbo charger side.
NOTE:
« Never reuse the removed gasket.

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

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

NOTE:
« Never reuse the removed gasket.

| x«l b ‘\;A Al T - e |
Exhaust manifold K==
IH W N s

16. Removal of turbo charger
(1) Remove the turbine outlet elbow from the turbo charger
by loosening the two bolts and two nuts.
(2) Remove the turbo charger from the exhaust manifold by

loosening the four attaching nuts.
QOutlet

NOTE: Exhaust " elbow
« Never reuse the removed gasket. manifold 2
« Never hold the actuator rod section during the removal

of the turbo charger. Turbo charge

« Affix a tape or the like so as to prevent any foreign
matters from entering each of water port and oil port of
the turbo charger.

WRE91-EM260

EM-70
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3.‘ 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 + 4.9N-m (2.5 +£ 0.5 kgf-m)
| NOTE:
| * Be very careful not to deform the turbo charger actuator
rod.
* Never disassemble the turbo charger or tighten the bolts
3 further.

* Use a new gasket.

4. Temporarily install the exhaust manifold together with the
turbo charger to the engine.
: NOTE:

* Use a new gasket.

9. 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:
* Use a new gasket.

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

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

EM-71

WRES1-EM266

WRES1-EM267

WRE91-EM271
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9. Install the wate! by-pass vaive No.1.
Tightening Torque: 29.4 + 4.9 N-m
(3.00 + 0.50 kgf-m)
10. Install the water by-pass valve No.2.
Tightening Torque: 29.4 + 49 N'm
(3.00 £ 0.50 kgf-m)

NOTE:
o se a new gasket.

(1 Connect the air hose No.2
12. Tighten the turbo charger stay and turbine outlet elbow
Tightening Torque: 18.1 £ 3.4 N-m

(1.85 % 0.35 kgf-m)

13, Install the exhaust manifold heat insulator No.1.

14. Install the air intake No.1 to the turbo charger.

& Insert the following hoses into the air intake No.2. Attac
"“I‘}J‘.

e PCV hose

e PCS hose

« Turbo charger actuator hose

)

16 Install the intake manifold No.2.
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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.
(3) Install the cool air duct.
19. Fill cooling water.
20. Connect the ground cable to the negative (-) terminal of the

A battery.
WRE91-EM278
I
g
, AN

EM-73
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POWER CONTROL SYSTEM

9. 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,

10 the power control system controls the output power by reducing the boost compensator pressure of the

¥ injection pump and by reducing the fuel injection amount.

\ o |
$
I
r Transmission switch
VSV O
11 :
12 | - I
R‘_}->_<’"“>A<‘(r
r N / Vacuum pump
ON; N OFF,
oupercharging
pressure
1\’ ’jo =)
° °
S By-pass \
il
1§ _3
=< =
| M%U\
[
|
Shift positior | Transmission switch VSV By-pass valve
First gear ‘ OFF OFF ‘ Open
B _ - i g
Reverse and second = -
€ > ON ON Slose
gear through fifth gear ON ON Ulose
Ld

L WRED1-EM279
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1. Inspection of power control system
(1) Connect a vacuum gauge between the by-pass valve
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.

2. Check the by-pass valve.

(1) Connect a MityVac to the by-pass valve. When a nega-
tive pressure of 56.0 kPa (420 mmHg) or more is ap-
plied, ensure that air continuity exists between the ports
A and B.

3. Check the VSV
(1) When the battery voltage (12V) is applied 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.

(8) Measure the resistance between the terminals.
Specified Value: 37 - 40Q (at 20°C)

WRE91-EM281

WREQ1-EM282

WRES1-EM283
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' ENGII

ey
El SST
9 When t Shape Part number & name ‘ Remark
[ transm =M | Y — 5 P de i T TR [ i W”*\J
i TS - ! 09032-00100-000
¥ i | Cutter | ,
4 Oil Pan Seal Cutte | Used for removing oil pan
10 njectio U /
S e .
\ 09201-60011-000 J
//’."ji)i,:)/"/ij ‘ Valve guide bush remover & replacer Us 1 for removing/replace valve quide
) e b
e —_ — 8
) D ; 09201-87703-000
" Valve st il seal replace . :
q Yy aive Siem ol seel replacer | Used for replace valve stem oil seal
1 =
— e - —1 : — .
15 - 7002-000
o N2 e o
~‘}7 ? X Valve cutter remover & replacer \ il o -
- X | Used for remove/replace valve spring
o — ’
T‘ - 09210-87701-000 f
Flywheel holder .
' el hode | Prevent crankshaft from turning
I =
‘ 09213-31 O” 1-000 \
Crankshaft pulley puller } Used for remove crankshaft t timing
f pulley
% 09214 60010-000
Cr nkshaft pulley gear replacer Used for replace crankshaft timing
B — LA | pulley
l
e —— — — : ——
OEG > ;Tr':‘l'ﬂvufwj \
Cj’f‘} & & = emover & replacer | Used for remove, /replace camshaf
vy 8 & | bearing
L= svsriiiiinnaiic: e m— —: ==
e u9?2 1-87301-000 ‘
w ylinder liner remover & replacer | ; :
L S Cylinder liner remover & replace / Used for remove/replace cylinder liner
— \ |
09221-87601-000
Piston remover & replacer
$eon pin over & replace ’ Used for remove/replace piston pin
- 09222-87303-000
e \ Connecting rod bush remover & | Used for remove/replace connecting
e ) replacer | rod bush
09258-00030- D(
Plug sSe - i
) | Pluged lubber hose
|
— e S N -
ey 09253-87201-000 {
w'" ) C';"" shaft bea = ace
) ankshaft bearing No.1 inner race ; ¢ i
< { | Used for press fit seal set
| \/ replader Used for press fit seal set
L = - S ST
- ‘ 0990 8 1 ULO }
Q Nozzle holder wrench | Used for remove/replace injection
- Re—

EM-76
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Remark

o Shape | Part number & name
_ R
. \ 09275-87701-000
TS Pluger stroke measuring tool
1 09301-20020-000 ‘
g | Clutch guide tool
7 | T 09303-35011-000 -
pila EDN Input shaft front bearing puller
DS

09304-12012-000

7 : : Input shaft front bearing replacer
(=0

l 09950-20017-000
‘ Universal puller

09217-87001-000

|
ir ¥ A Piston ring compressor
N l .
|

, |
] 09310-87302-000
| Counter shaft rear bearing replacer

09608-87302-000
Drive pinion bearing tool set

)
\\ LD 09308-10010-000
N\ D Oil seal puller

L u.-::i%‘ \J '

Used for pressfit flywheel bearing

Used for remove injection pump timing
pulley

Used for remove crankshaft rear/front
oil seal

“»

EM-77

WRE91-EM284



d 0t Lo P B R

| ENGINE MECHANICAL

TIGHTENING TORQUE

Remark

Intake mal ifold

Exhaust manifold 46 7
|

Glow piug
; 0.35 13.4%2.5

¢ Iniector pipe brac

Water temperature senda 2.20 & <

+7.2 Wet

Cylinder head
‘

CH xX LY 2 ¢ | Y r .
- 6.9 )50 + 0.70 759 £ 5.1 Wet

Oil hose No.1 -
ig12+ 18

Oil hose No.2
Oir

Oil pump inlet g

Oil pump outle

Idle shatt 3

nump reliet piug

QOil filter prackel

Connecting rod Cap




Injection pump

Nozzie holder

Alternator

Glow \] (

nening compaonent

< Injection pipe
x Delivery valve holder

x Nozzle

Injection pump drive

eakage No.2

x Union (fuel return)

Union

x Distributive head bolt
x Screw Ay overflow

x Cylinder head

injection pipe

st manifola cover

Fuel filter

Union

74+15
a

0o .« )
AA B N
45+ 49

el 1 Q
4.5 1 Q
24 F 1.9

127+ 29
127+ 29

—
B
=N

245+49

324+ 10.8

Tightening torque

kgf-m

8.50 = 0.50

3.75

N
o
o
Q
N
-]

4
1.0 X

oY=

1 \‘l' () 35

1.85 +0.35

1 el

3.75+0.75
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ENGINE SERVICE SPECIFICATION

Engine type

ltem

I

I ——
cm®
. [\_

Cylinder capacity

-\ Kind

|

Combusion c.hamber type

_ DS L,/
Valve mechamsm

Bow * bUOkL

mm
Lomprc& ion ratio “
| STD \
Compression | - 1 .
pressure | Minimum

kPa (kgflcm’ )/rpm

anfprence between cylinders

|

|
(,ylmdf r number and armnomem 4 cylmder in-line, mounted longltudma\lv

Engine proper \

|

|

Lubricating
gyst

em

Cooling

Ely!,t(:!r)

el

Thermn

Blow-by gas recirculating ‘

Lubricating method \

Oil pump type

Oil capm-ny

C oo\mg method

Coolant Capac\ty (thh reqerve tank)

nostat type \

|—u||y forced e1 muhod

Water cooled_ V-he\t type

DL-562

2,765

Dlesel 4 cycle

Swwl chamber type

Belt DFIVG C)HV

‘ , | SAE net ‘ 56/3800
Maximum Power kW/rpm - B _
| DIN \ 54/3800 | 75/3400
e, e | N PP i _
| SAE net \ 170/2200 J -
Maximum Torque Nm/rpm b ———————— v S
| DIN ﬁ 170/2200 \ 245 /moo
- e ———————— JEEE— IR M B S -
|
Engine dimensions S o [ =5/
(Length X wudth X helgh') mm 763 x 548 x 696 763 x 611 x 724
Service anme weight kg 236 250
\ g | Open 25° BTDC
ntake Y I aloliuiejind -
Value Timing ‘ | C\ESG o B - o if)blﬁ\,B[ici -
‘ | Open ‘ 60° BBDC
| Exhaust ——— dq4 - -
w Close | 20° ATDC
‘L, s y s ——— e p— < — - -
| Intake mm 0.25 + 0.05
Value clearance |——— e o
| Exhaust mm | 0 25 + 0.056 “ 0.35+ 0.05
- ikt i}
|dle speed 650 + 25

Uosed Typc

T rochond Type

6.4

10b

wax typu




ENGINE MECHANICAL

y Engine type : WL
4‘ : DL-42 DL-52 =
Item T —

e = O I — =

Air cleaner type Cyclone type, paper filter type

Injection Timing F et an 1o BTDC

(High altitude speed: 3°) |

Plunger diameter mm 9.0
Injection pump I - -
Cam lift mm 2.2
Fuel system . . S I | I - —
- | ™~
Governor type Centrifugal type
- L A | _
} Timer type Hidraulic pressure type
‘ ! _ S S S _ L
| |
jection nozzle Jnrrle tune
| Nozzle type
Of HwJ';\'Zi[H L . S N T T CEweee 1 11 Logn s FL N e S r e p I

, 10788 + 1079 (110 £ 10) (130 + 10)
kPa (kgf/lcm®) \

2 Voltage V 12 (negative ground)
rng order 1-3-4-2
Engine Type Sheathed type
electrical Glow plug t — — b— - — 4 ~

system Voltage, current V-A | 10.5-8

Alternator QOutput V-A ‘ 12 - 45

. e s | a P
Starter Qutput V-kKW | 12-22 J

WRES1-E
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ENGINE MECHANICAL

THE ENGINE PROPER SPECIFICATIONS
NOTE:
* The entry figures are those values at a temperature of 20°C.

Cylinder liner outer diameter x Cylinder block bore diameter mm
T~—_ pam Cylinder liner Cylinder block Interference
Combination e outer diameter bore diameter
number \
7 O 96.025 - 96.040 96.000 - 96.015 001-004 |
i gveomg T e 96.040 - 96.055 Tﬁ 96.015 - 96.030 0.01-0.04
———— ] 1
3 96.055 - 96.070 f 96.030 - 96.045 0.01-0.04
WRES1-EM287
Cylinder liner inner diameter x Piston outer diameter (DL-42) mm

Item

Cylinder liner inner diameter Piston outer diameter

Combination
alphabetical letter

A 92.02 - 92.03 91.95-91.96
B 92.01-92.02 91.94 -91.95
C 92.00 - 92.01 91.93 - 91.94
WRE91-EM288
Cylinder liner inner diameter x Piston outer diameter (DL-52) mm
- Item
Combination S =, Cylinder liner inner diameter Piston outer diameter
alphabetical letter T
—— L —
A 92.02 - 92.03 ] 91.94 - 91.95
B 92.01 - 92.02 91.93-91.94
C / 92.00 - 92.01 J 91.92-91.93
WREQ1-EM289
Cylinder block x Crankshaft x Crankshaft bearing mm
e |
. Item ‘
Conf,r;],;gﬁm\,\ Cylinder block main Crankshaft bearing Crankshaft main journal
number AN " journal inner diameter thickness outer diameter
Journal No 7¥ ] \\\ B - B -
No. 1. 5 72.000 - 72.010 1.995 - 2.000 [Brown]
Journal — 67.960 - 67.975
o 2.000 - 2.005 [Black]
2 - 1 72.000 - 72.010 1.995 - 2.000 [Brown
To?;,},l,i" ! i —— | TP rei ] e 20 (Brown] . 67.955-67.970
‘ [ 2 I’ 72.010 - 72.020 | 2.000 - 2.005 [Black] ]

WRE91-EM290

.~

EM-82
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ENGINE MECHANICAL

3 Connecting rod large end x Crankshaft x Connecting rod bearing

¢

mm
N — Connecting rod large end by ol Connecting rod bearing
Combination No. inner diariates Crankshaft crankpin diameter diickncss
1 58.000 - 58.010 1.485 - 1.490 [Blown]
— 54.975 - 54.990
2 58.010 - 58.020 1.490 - 1.495 [Black]
WREQ1-EM291
Piston pin x Connecting rod small end x Piston pin hole mm
Piston pin outer diameter Connepting r<:3d small end Piston pin hole inner diameter
inner diameter
27.993 - 28.000 28.005 - 28.020 27.985 - 27.995
WREQ1-EM292
Valve lifter x Cylinder block mm
Valve lifter outer diameter l Cylinder block valve lifter inner diameter
23.972 - 23.985 ’ 24.000 - 24.021
WREQ1-EM293
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

9.01-9.08

Valve rocker shaft x Valve rocker arm

WRES1-EM294

mm

Valve rocker shaft outer diameter

Valve rocker arm inner diameter

18.472 - 18.493

18.512 - 18.533

Connecting rod x Crankshaft

WRES1-EM295

mm

Connecting rod large end thickness

Crankshaft pin journal thickness

33.90 - 33.95

<‘ 34.10 - 34.15

Pre combustion chamber x Cylinder head

WRE91-EM296

mm

Pre combustion chamber
outer diameter

Cylinder head pre combustion chamber

inner diameter

Interference

37.030 - 37.045

37.000 - 37.030

0 -0.045

WRES1-EM297

Valve guide bush x Cylinder head mm
Vale B e = Cylinder head valve guide bush . e
Valve guide bush outer diameter iriner camator Interference
14.035 - 14.053 14.000 - 14.018 0.018 - 0.0583

WRE91-EM238

EM-83




ENGINE MECHANICAL

Camshaft bearing x Cylinder block

mm

camsr I ( llameie
N | O 6 ) 71
No. 2 50.375 - 50.415
No, 3 50.075 - 50.115

Lylinder block

Interierence

amshaft bearing inner diameter

0.118

0.050

0.050 - 0.115

0.050 - 0.115

725 0.060 - 0.115

50.000 - 50.025

|

49.700 - 49

0.050-0.115

tonr Hiamat

91-EM299

mm

rence

eter Interfe

0.024 - 0.131

Valve rocker shaft x Valve rocker support nm
vValve rocker shaft outer diameter Valve rocker ort inner diameter No. 1, 2, 3, 4
18.472 - 18.493 18.500 - 18.521
W M30

Camshaft x Camshaft bearing

mm

sl ter Camshaft bearing inner diameter
N ) f 46.600 - 46.625 |
No. 2 16 ) - 4 16.300 - 46.325 —
No. 3 969 ) 7 46.000 - 45.025 ]
No. 4 659 - 45.675 | 45.700 - 45.725 )
N ) - 45.37 ng. | 45.400 - 45.425 A
( . g 4
Piston ring x Piston (DL-42) mm
: ness Piston ring groove thickness
rng N 2.47 - 2.49 : 2.55 - 2.57
] No. 2 1 :ﬁ f 9 - - Eiﬁl«i‘i.“("lb -
399 4,01 - 4.03 !
Wikt M303
Piston ring x Piston (DL-52) mm
A Piston J (NICKNe Piston ring groove thickness
LOmMpression ring No. 1 r N <oy 7 . 1 7 {\«*\';;Iur‘u .'H\; !
Lompression ring No 1.97 - 1 ;‘,7 2.06 - 2.08
ring " 397- 3.99 7 4.01 - 4.03
EM30
EM-84
S —— e — e —Lek e




ENGINE MECHANICAL

Connecting rod x Connecting rod small end bush

mm

Connecting rod small end bush
outer diameter

Connecting rod small end

inner diameter

Interference

0.045-0.110

31.070 - 31.110 31.000 - 31.025
WRES1-EM305
Cylinder liner x Cylinder block upper gasket surface mm
r o e ‘ De;}tfi of cylinder block ‘ Amount of protrusion
section thickness ‘ flange section l
p— et 4 R — R A — I — — - e — ——
3.01 - 3.04 ‘ 2.92 - 3.00 ‘ 0.01-0.12
|
WRES1-EM306
Valve x Cylinder head lower gasket surface mm
' Valve recession amount
. ; A T | T - N o _Mi —=r ry T
‘ Intake valve ‘ 1.00 - 1.70
Exhaust valve \ 1.00 - 1.70
|
Camshaft x Camshaft timing belt pulley mm
~ sh | e ‘ Dl I . |
Camshaft outer diameter Camshah tm-mg-beh Pty ‘ Interference
inner diameter
. — E— — S | | —— - s L — -
28.008 - 28.021 28.000 - 28.021 \ 0.013 - 0,021
WRES1-EM308
mm

Precombusion chamber x Cylinder head lower gasket surface

Precombusion chamber

8 ik Depth of cylinder head section
flange height

Amount of protrusion

6.000 - 6.005 ‘ 5.950 -0 0-0.100
- J
0 WRE91-EM308
Cylinder Head
Cylinder head lower gasket surface distortion mm 0.1
Manifold gasket surface distortion mm “ 0.2
_ . N I | _ _
. Intake \ 1.4
‘ Seat width mm |— R RGN ST T | AN
: “vhatiat | £
Valve seat ‘ - ¥ J [in“‘uf'{ - - 4 sl ,
R | Intake : 15, 45, 75
| Correction angle ==y | SN =
‘ | Exhaust i 15, 45, 75
Guide bush striking temperature °C Normal temperature
~ WREQ1-EM31(
=
EM-85




ENGINE MECHANICAL

Valve Spring

Item Specified value Allowable limit
Free length mm 46.0 43.7
Length installed mm 40.1 —
lension as installed N(kgf) 264.8 (27.0) 225.6 (23.0)
Out-of-squareness mm - 1.6
WREQ1-EM311
Valve Lifter, Push Rod
ltem Specified Value Allowable limit
Valve lifter oil clearance mm 0.015 - 0.049 0.1
Push rod bend mm - 0.4
WREQ1-EM312
Valve Rocker Arm & Shaft
ltem Specified value Allowable limit
Oil clearance mm 0.019 - 0.061 0.1
WRES1-EM313
Valve Guid Bush
Protrusion from cylinder head (IN & EX) mm 16.0
WREQ1-EM314
Valve
Item Specified value Allowable limit
, , | Intake 0.026 - 0.062 0.10
Stem oil clearance mm S ;
Exhaust 0.044 - 0.096 0.12
‘ Intake I 0.90-1.30 0.5
Head stock thickness mm : . S S ]
Exhaust | 0.90 - 1.30 0.5
WRE91-EM315
Camshaft & Bearing
Item | Specified value Allowable limit
Run-out mm ‘I - 0.05 =
Thrust clearance - mm O;O -0.19 - - 0.30 -
Bearing oil clearance mm | No. 1to No. 5 0.025 - 0.066 0.10
) ) Intake 37.767 1.0
Cam lobe height mm | iy ¥
Exhaust 37.767 1.0

EM-86

WRES1-EM316



ENGINE MECHANICAL

3 Valve Rocker Arm & Shaft

ltem

Specified value

Allowable limit

Top gasket surface ¢ \)tO(TI(')I'] mm

0.1

T Wear mm

Cylinder liner Out-of roundness, taper mm

. Protrusion mm

0.01-0.12

0.02

0.15

Pressing force N (kgf) 24518 (2500) —
WREQ1-EM313
Connecting Rod
Item Specified value Allowable limit
Big end thrust clearance mm 0.15-0.25 0.30
Bearing oil clearance mm 0.030 - 0.065 0.15
"9 Piston pin oil clearance mm 0.005 - 0.027 0.05
) Bend limit mm - [ 0.05
Twist limit mm - 0.05
WRE91-EM318
Crankshaft
Item Specified value Allowable limit
Run-out mm — 0.05
Thrust clearnace mm 0.050 - 0.159 0.25
Journal uneven wear or taper mm — 0.015
T No. 1, 5 67.960 - 67.975
STD .
No. 2, 3, 4 67.955 - 67.970
‘ No. 1,5 68.210 - 68.225
U/s 0.25 = e =
i~ No. 2, 3, 4 68.205 - 68.220
G Journal diameter s — B R — e o
[U/S finished diameter] mm | No. 1,5 68.460 - 68.475
U/S 0.50 —
| No.2,3,4 68.455 - 68.470
W No. 1,5 68.710 - 68.725
\ U/S 0.75 ‘
\ l No. 2, 3, 4 68.705 - 68.720
\ 0.1,5 68.960 - 68.975
U/S 1.00 —_
| | No.2, 3,4 68.955 - 68.970
| No. 1,5 0.025 - 0.060
Stem oil clearance mm | 0.15
No. 2, 3, 4 0.030 - 0.065
L STD 54.975 - 54.990
. | u/s 0.25 54.725 - 54.740 —
Crankpin diameter | S
[U/S finished diameter] mm ‘ U/sS 0.50 54.475 - 54.490 —
| US0.75 54.225 - 54.240
7 U/s 1.00 53.975 - 53.990 —

EM-87
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Run
Thr

Beal

Cam

ENGINE MECHANICAL

ENGINE MECHANICAL

Flywheel

tem | Specified value ~ Allowable limit
N— - — - e ——— — — — M —
\
Run-out mm — ‘ 0.2
WRES1-EM320
Intake, Exhaust Manifold
1
Item Specified value | Allowable limit
N | | il
Intake ‘ - 0.4
Gasket surface distortion mm | — S . -
Exhaust ‘ — \ 0.4
WREQ1-EM321
Piston,PistonRing
Ite Specified value Allowable limit
STD 14 03 - 91 96
Piston mm | -
0/S 1.00 3 - 92.96
DL-42 0.060 0.12
Piston oil clearance mm | - P S— - - | = .
DL-52 1 0.070 - 0.090 ‘ 0.12
~, - - o I — — - - .‘ -
No. 1 ‘ 0.35 - 0.50
Piston ring end gap mm | No. 2 — - . 7 Sl— 6 30 - 0.45 -
| OIL | 0.30 - 0,50 1
DL-42 | 0.06 - 0.10 ‘
No. 1 (] PR B S - 5
DL-52 | 7° Keystone ring -
Piston ring side clearanct DR [ L T — ! = -]
mm DL-42 0.04 - 0.08 [
DL-52 0.07 - 0.11
Bl L e e o T el
OIL ‘ 0.02 - 0.06
Piston pin installing temperature oC | 60 - 70

Camshaft timing pulley, Crankshaft timing pulley, Injection timing pulley

WREZ1-EM322

[

Item

Specified value

Allowable limit

Camshaft timing pulley ‘ 119.95 - 120.07 | 119.90

liming pulley diameter f———3 — —— = - i + - =1
mm | Crankshaft timing pulley 59.37 - 59.47 ‘ 59.30

I\ Injection ;:,.uT.T,t: ;‘;“:'r‘;; pulley ii 7 7171 ;)?:!13-»1 - 120.044 “ 119.85 N
WRE91-EM323
Oipump
Iten Specified value Allowable limit

Relief valve opening pressure kPa lfﬁjr'_,]‘;j"nT, 141.3 - 539.4 (4.5 - 5.5) q

Side clearance  mn : 0.03 - 0.08t¢ 0.15
‘ \ ).1-0.16 7 0.40 7

Body clearar

WRES1-EM324
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ENGINE MECHANICAL '

' Radiator
4
ltem Specified value Allowable limit
Radiator cap relief valve opening pressure kPa (kgf/cm?) 73.6 - 103.0 (0.75 - 1.05) 58.8 (0.60)
Radiator leak test pressure kPa (kgffem?) 117.7 (1.2) —F
WRES1-EM325
Waterpump
Item Specified value Allowable limit
Bearing installing temperature °C 80 - 90 —_
Clearance between body and rotor mm 0.5 -
WRE91-EM326
Thermostat
- Item Specified value Allowable limit ¢
4 Valve opening temperature (Start to open at) °C 80 - 84 62
Valve full opening temperature °C : o =
(High temp type 100)
Valve opening travel mm 10 6.0
WRES1-EM327
Waste gate valve, Turbo indicator lamp
1 Item Specified value
When pressure exceeds 23.5 kPa (0.34 kgficm?)
i . Turbo indicator lamp goes on. )
Checking turbo indicator lamp When pressure is below 19.6 kPa (0.20 kgf/cm’)
Turbo indicator lamp goes off.
> i . Shaft stroke: About 2 mm
Checking operation of waste gate valve (With a pressure of 89.2 kPa (0.91 kgf/cr) applied)
. Checking supercharging pressure (Running test) 58.9 - 83.4 kPa (0.55 - 0.85 kgf/cm?)/At 3400 rpm
5 WRES1-EM328
Starter
Item Specified value
Motor type 12V type
Nominal output kW 2.2
i Voltage V 115 .
No-load characteristics Current A 120
Revolution speed rpm Not less than 4000
WRE91-EM329
e

EM-89
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ENGINE MECHANICAI
ENGINE MECHANICAL

Alternator
Item Specified value
 |7\;;')»,- . o 12V type et o vl
Maximu output o 4547 e o
)OiLnr;m l'(%\;()Ithigth:.r;eed Not more than 3%H o
WRES1-EM330
Alternator Regulator
Item Specified value
1 RZ}g;ulatir;(; \;oliégie_ - ! V - 13.8 - 148 T
7vaz;g_e:;lz.xyi actuating voltage V 40 - 5/81 B
WRE91-EM331
Injection Nozzle, Nozzle Holder
ltem Specified value Allowable limit
| Nozzle opening p?ess_uref T kPa (kgflcm?) 10297 - 11278 (105—’11.5; . s Gt I ey
20 sizes in 0.05 mm (0.002 inch) increment

Qi

Adjusting shim thickness

(For adjusting nozzle opening pressure)
WRES1-EM332
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ENGINE MECHANICAL

‘r INJECTION PUMP ‘E
DL-42 DL-52 o
STD OPT General Austria, Switzerland
Plunger diameter
e 9 9 9 9
Cam lift mm 2.2 2.2 2.2 2.2
Pump specifications &t o
Suction return y )
amount mm® 40 40 37.5 37.5
Injection order ABCD ABCD ABCD ABCD
Governor specifications All speeds All speeds All speeds All speeds
Overflow amount I/h/rpm 21 - 47/1900 21 - 47/1900 17 - 37/1700 17 - 37/1700

| Increase amount
- during starting 66 - 85/100 66 - 85/100 66 - 85/100 66 - 85/100

period mm?®/st/rpm

riection | oo i INCrease | 415-505/400 | 41.5-505/400 |  50-58/350 50 - 58/350
i amount 1215436511100 | 39.25-4075/1100 | 65.75-67.75/1100 | 65.75-67.75/1100
Fulload 38-43/500 | 35.1-40.1/500 | 42.7-45.7/500 | 42.7-457/500

MA/SUPM | 44 40/1450 | 41.1-46.1/1450 | 51 -54/680 51 - 54/680

40.5 - 44.5/1900 38.6 - 43.6/1900 65 - 70/1700 65 - 70/1700

16.5 - 24.5/2250 | 17.5 - 23.5/2250 | *"17.75- 27,75/22507 *7.75 - 27.75/2250
High-speed side - .
mm®/st/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
. 6.5 - 11.5/350 6.5 - 11.5/350 *6.5 - 11.5/350 **6.5 - 11.5/350
Low-speed side
Characteri- J 2 or less/500 2 or less/500 2 or less/500 2 or less/500
sties 0 - 1.0/700 0 - 0.98/700 “0.7-1.7/700 | *'0.6-1.6/750
Timer mm/rpm 2.0-3.0/1100 1.85 - 1.85/1100 2.3-3.3/1100 2.2-3.2/1100
3.7 -4.7/1450 3.5 -4.5/1450 4.1 -5.1/1500 3.4 - 4.4/1500
5.7 - 6.5/2250 6.16 - 6.95/2250 4.9-57/1750 4.1 - 4.9/1600
Altitude compensator — 38.5 - 41/94.6 (710) — -
(N = 1100 rpm with lever
Q positioned at full stroke position) — 33.8 - 37.8/82.7 (620) o o
mm?®/st/kPa (mmHg) - 30.3 - 33.7/70.7 (530) . =
N — — 427-49.7/0 | 42.7-49.7/0
Boost compensator — — 512 - 55.2/24.0 (180) | 51.2 - 55.2/24.0 (180)
(Np = 1100 rpm) - — 55.6 - 59.6/33.3 (250) | 55.6 - 59.6/33.3 (250)

mm/kPa (mmHg)
—_ — 65.75 - 67.25/66.7 (500)(65.75 - 67.25/66.7 (500)

— — 66.5 or less/106.7 (800)|66.5 or less/106.7 (800)

o o [

o M s 5 — — — 1,58 - 2.53/50
Load sension timer mm/mm-/st -
. _ — — 3.38 - 4.38/Full
_ — = 2.05/-10
Automatic cold start device -
mm/°C — = r=- 0.6 - 0.9/25
. = — 0/45
‘ Characteristics when Pb = 66.7 kPa (500 mmHg)
*2. Characteristics when Pb = 0 kPa (0 mmHg)
2 WREQ1-EM333
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