MODEL S D SERIES

DIESEL ENGINE
SD22, SD23, SD25 & SD33 |

SERVICE MANUAL
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ENGINE COMPONENTS (Outer parts)

ENGINE COMPONENTS (Outer parts)

/— Spill tube

/ (T) 39-49(4-5, 29 - 36)
Nozzle

-‘-}
< —~— Engin

_ (T 14-1
(1.4 -

e slinger
8

1.8, 10 - 13)

T) 59-69 (6-7,43-51)
(T) 10-13(1.0-1.3,7 - 9} — Timer cover
Oil filter T 10-13

Sub oil cooler F:IJL 7 .- 9:'—
T 26 - 36 _/ﬁ e
(2.7 - 3.7, 20 - 27)
Oil filter bracket P
- Injection pump
e S High altitude compensator
Diesel pump controller ' @ﬂ
. J! 45-61(4.6 - 6.2, 33 - 45)
T 8-11 L Bracket
T.: N-m (kg-m, ft-1b) (0.8-1.1,5.8-8.0) SEXsnEad

Always replace

+~ Thermostat housing

Always replace

R .. FR
T 10-13 \4‘ | \\Always replace -

v >
T) 26-36 (2.7 - 3.7, 20 - 27) i_ S
T 7-9(0.7-0.9,5.1-6.5) “*: d

(T) 26-36(2.7-3.7, 20 - zriﬂf

T1: N-m (kg-m, ft-1b)

(1.0-1.3,7-9) * (
. . NN E s
** | -
W E"> Intake manifold
' & _(T) 20 - 25
(2.0- 2.5, 14 - 18) < T 8-11
_ -Water pump r[jﬂﬂa 310':
Fan pulley
Tem-coupling Alternator

T) 16 - 18
(1.5-1.8, 11-13)

Breather

@,

T

SEMOG5A
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ENGINE COMPONENTS (Internal parts)

ENGINE COMPONENTS (Internal parts)

Rocker cover

ey
!.f” _E* Push rod
*1

Q———' Valve lifter le 118 - 127
/ Main bolt (12 - 13, 87 - 94)
T) 44 - 54
—— Subbolt 4 5 5.5, 33 40)
Swirl chamber
(Combustion chamber)

Valve seat

T] 20 -25
(2.0-2.5, 14 - 18)

Rocker shaft assembly

Glow plug

Cylinder head

} Valve mechanism
*1]

Cylinder liner 7

. Camshaftt
T 4-6

(0.4-0.6,2.9-4.3) 7 Rear oil seal

T) 44 - 49
(4.5 - 5.0, 33 - 36)

Rear o1l seal retainer

Camshaft
bushing

Cylinder block

Piston ring
E % Piston assembly

a5

- i *
Front oil seal *2 ‘2 SD33 & SD4-cylinder

3-bearing
T) 44 - 49
(4.5 - 5.0, 33 - 36)

SD4-cylinder 5-bearing
Rear plate (T) 88 -98

| A (9.0 - 10.0, 65 - 72)
o N Sy Washer based bolt
%M .
*1

% T 127 - 147
// (13.0 - 15.0, 94 - 108)
-~

;@9/ Thrust washer

Main bearing

Piston

Piﬂ;@?

Front plate

T) 167 - 172 (17.0-17.5, 123 - 127)

SD22 and SD33
T) 51-56

% (5.2 - 5.7, 38 - 41)
SD23 and SD25

¥ & 3 67.71

LY

Qil pump

Crankshaft T

. N-m (kg-m, ft-1b)
*1: Keep in correct order.
*2: Always replace.

SEMO48A

EM-3


http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

PRECAUTIONS

Arrange the disassembled parts on the
parts stand in accordance with their
assembled locations, sequence, etc., so
that the parts will be reassembled in
their original locations. Place mating
marks on the parts if necessary.

DISASSEMBLY

MOUNTING ENGINE ON WORK
STAND

1. Remove rear and left side parts.
e Transmission assembly

e Clutch cover assembly

e Starter motor

e Engine mounting bracket

e Alternator assembly and fan belt
e Alternator bracket

e Intake manifold with venturi

e Exhaust manifold & engine slinger
® Breather assembly (SD 4-cylinder)
2. Install engine attachment on
engine, using engine mounting bracket

holes, air breather mounting hole and
starter motor mounting holes (SD

4-cylinder). Install engine attachment
on engine, using mounting bracket
holes and cylinder block water drain
cock hole (SD33).

3. Place both engine and attachment
on engine stand.

| SD 4-cylinder __
—_{ - f'!
[7-1))) 60000000

ST05300000— | /
__ ST05015000 SEMA69
SD33 TK?IIIUISUU

I 1!_"‘:‘-_ _ ]
' A00C00 300000
— I N =
E@ ui T NI
B h
0 1 | | L.( é{.
O) &y [N
N |
KV10106500— /| J
ST05015000— SEM470

ENGINE DISASSEMBLY

ENGINE DISASSEMBLY

4. Install Tool to prevent crankshaft
rotation (SD 4-cylinder).

kT

-
e

%__ Kv_ r@ibs_ 6 ;@

5. Drain engine oil and coolant.

REMOVING OUTER PARTS

1. Remove front side engine parts.
e Fan, Tem-coupling and fan pulley
e Alternator adjusting bar
e Thermostat housing
®

Water pump

In-line pump

(1) Timer cover
(2) Timer

— _

7

i L (O

lEF??4A

L)

)

R\

\

)

VE pump

(1) Drive gear cover
(2) Drive gear

C.A.V.-D.P.A. pump

(1) Timing gear cover
(2) Feed pump camshaft
(3) Drive gear

e Vacuum tube assembly

2. Remove right side parts.
(1) Fuel tube assembly

Use double wrench action.
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(2) Spill tube
(3) Injection nozzles
(4) Nozzle washers

Plug nozzle holes
entry of dust and dirt.

to prevent

-
KV11100300 Pt )

__SMA796)
(5) Oil cooler
(a) SD 4-cylinder
e Qil filter using Tool.
® Remove injection pump rear

bracket (if equipped) and oil pipe.

¢ Remove main and sub oil cooler (if
equipped) assembly,

ENGINE DISASSEMBLY

(b) SD33 REMOVING INTERNAL PARTS

e Fuel filter using Tool 1. Remove rocker cover.
e Oil cooler and oil filter bracket 2.  Remove rocker shaft assembly.

with oil filter

3. Remove push rods and keep them
In correct order.

® Remove oil filter bracket.

(7) Diesel pump controller assembly

(In-line type only) 4. Remove cylinder head bolts in the

o I sequence shown below and then re-
g . move cylinder head assembly and
[‘ """“JL‘] cylinder head gasket assembly.

]H\ J. fi‘u% fr — ' B
/ f SD 4-cylinder
2 @E B7 BB 0]
p L "
'O 00 00 00 O
O O O 0O ©O
132 10
® ® @ © O]

(8) Glow plug harness and oil cooler
hose,
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5. Remove oil pump.
(1) Remove spindle support and drive
spindle.

ﬂ—-
I = il

g,

SEMOb2A

(2) Remove oil pan.
(3) Remove oil pump assembly.

{

J
()
o .-_-.-r':':,__‘.,
s
7
$)
H"."'ff RS ‘ —
SEMO010 |

6. Remove flywheel.

(1) Straighten lock plates (if equip-
ped).

(2) Place a wooden block between
cvlinder block and flywheel to prevent
crankshaft from turning (SD33).

(3) Remove flywheel.

(4) Remove flywheel housing (SD33).

ENGINE DISASSEMBLY

7. Crank pulley

| SEMO004

If it is difficult to remove cone, tap
evenly around the periphery of the
crankshaft pulley (with a brass rod and

hammer), causing the cone to protrude
beyond the pulley (SD33).

8. Remove front cover.
0. Remove camshaft gear.

2
&
7

\ ]
'Y sEMOB3A I

10. Remove camshaft.

(1) Remove camshaft locating plate.
(2) Bring crankshaft to upper side as
shown below and remove camshaft.

WARNING:
When removing flywheel, he careful
not to drop it.

SEMODB4A

1. Remove valve lifters and keep
them in correct order.
12. Remove crankshaft gear.

If it is difficult to extract crank-
shaft gear, use a suitable puller.

EM-6

13. Remove front plate.

SEMObB5A

14. Remove oil jet bolts and then re-

move oil jet.

O

- D ':l U

15. Pistons and connecting rod as-
sembly

(1) Remove connecting rod caps and
connecting rod bearings.

(2) Take pistons and connecting rods
out of cylinder head side.

L

| -—-_'_"_"
|
4

\3 n AL

A oy
O

|
I fuiﬁii'é =]

o @

[

T

\]:'n A

= SEM406

=

a. Piston can be easily removed by
scraping carbon off top face of
cylinder with a scraper.
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b. Numbers are stamped on connect-
ing rod and cap corresponding to
each cylinder. Care should be taken
to avoid a wrong combination
including bearing.

combustion

chamber |

T~_Matching mark

|SEM451

(Cyvlinder No.) J

16. Crankshaft
(1) 5 bearings (SD 4-cylinder)
a) Remove rear oil seal assembly.

ENGINE DISASSEMBLY

b) Remove crankshaft and main bear-
Ings.

Keep main bearing in correct order.

c) Remove oil seal from crankshaft
and rear main cap.

DISASSEMBLING PISTON
AND CONNECTING ROD

1. Remove piston ring with a ring re-
mOoVver.

]

_EEM#Q?I

When removing piston rings, be
careful not to scratch piston.

2. Remove piston snap rings, and
immerse piston in oil of 80°C (176°F),
and push out piston pin.

b) Remove main bearing cap with
bearing.

¢) Remove crankshaft and main bear-
Ings.

Keep main bearing in correct order.

(2) 3 bearings (SD22) & 4 bearings
(SD33).
a) Remove main bearing cap with
bearing.
Remove rear main bearing cap with
Tool.

80°C (176°F)

[ I )
ST16660000—

DISASSEMBLING CYLINDER
HEAD

1. Remove glow plugs.

2. Remove valves, valve springs and
relating parts using Tool.

3 Remove valve stem seals.

T —

Kv10107900

SEMO5BA

Keep valve spring and valves in
correct order.

DISASSEMBLING ROCKER SHAFT

1. Remove cotter pin, washer and
outer spring.

2. Remove valve rocker and rock-
er shaft bracket.

[t it is difficult to remove rocker
shaft bracket, immerse rocker shaft
assembly in oil of 70°C (158°F) for a
few minutes and then remove bracket.

ssmuwl
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Clean all removed parts in cleaning
oil, eliminating obstacles or dust/dirt
from passages or holes. Also check
these parts to make sure they are free
from cracks or flaws.

CYLINDER HEAD AND
VALVE

CHECKING CYLINDER HEAD
MATING FACE

Measure the surface of cylinder
head (on cylinder block side) for
warpage.

Warpage of surface:
Less than
0.2 mm (0.008 in)

— . —— Measuring position

SEMO19

If beyond the specified limit, correct
with a surface grinder.

Cylinder head height should be
greater than 89.7 mm (3.531 in)
after surface has been ground.

VALVE

1. Check each of the intake and

exhaust valve for worn, damaged or
deformed valve stems. Correct or
replace the valve that is faulty.

For standard size of valve, refer to

S.D.S.
2. Valve face or valve stem end

surface should be refaced by using a
valve grinder.

INSPECTION AND REPAIR

Valve face angle:
45° - 45°30°

VALVE LIFTER AND PUSH ROD

Valve lifter

1. Check valve lifters for excessive
wear on the face.

2. Replace with new ones if worn
beyond repair.

a. Valve lifter end should be smooth.
b. Valve lifter to lifter hole clearance:

Standard
0.016 - 0.052 mm
(0.0006 - 0.0020 in)
Limit
Less than
0.10 mm (0.0039 in)

=
O

0
g —

A: 12.666 - _
12.684 mm 12.718 mm
(0.4987 - 0.4994 in)| (0.5000 - 0.5007 in)
SEMO029
Push rod

1. Inspect push rod for excessive
wear on the face.

2. Replace if worn or damaged
beyond repair.

3. Check push rod for bend using
a dial gauge.

EM-8

INSPECTION AND REPAIR

Maximum allowable bend:
Less than

0.5 mm
(0.020 in)

VALVE SPRING

1. Check valve spring for squareness
using a steel square and surface plate.
If spring is out of square “S” more
than specified limit, replace with new
ones.

Out of square (*‘S”’):
Less than
1.3 mm (0.051 in)

l Square

\' EM296

2. Measure free length and tension of
spring. If measured value exceeds
specified limit, replace spring.

Refer to S.D.S.

EM113

VALVE ROCKER ASSEMBLY

1. Check valve rockers, brackets and

rocker shafts for scoring, wear or
distortion. Replace if necessary.
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2 Check clearance between valve

rockers and rocker shaft. If specified
clearance is exceeded, replace affected

valve rockers or shafts.

Specified clearance:
Standard

0.02 - 0.05 mm

(0.0008 - 0.0020 in)
Limit

Less than

0.15 mm (0.0059 in)

20.00 mm

3. Check rocker shaft bend at its
center. If bend is within specified
limit, straighten it; and if it is greater
than specified limit, replace rocker
shaft.

Rocker shaft bend
(Total indicator reading):
Standard
0-0.1 mm (0 -0.004 in)
Limit
Less than
0.3 mm (0.012 in)

: 20.03 mm
(0.7866 - 0.7874 in) | (0.7882 - 0.7886 in)
| — yd N SEM027

VALVE GUIDE (SD23 and SD25)

Measure the clearance between
valve guide and valve stem. If the
clearance exceeds the specified limit,
replace the worn parts or both valve
and valve guide. In this case, it 18

SEMEEEI

INSPECTION AND REPAIR

essential to determine if such a clear-
ance has been caused by a worn or
bend valve stem or by a worn valve

euide.

Determining clearance

1. Precise method

(1) Measure diameter of valve stem in

three places: top, center, and bottom.
Refer to S.D.S.

Max. tolerance
Intake
Less than
0.15 mm (0.0059 in)
Exhaust

Less than
0.20 mm (0.0079 in)

2. Expedient method

Pry the valve in a lateral direction,
and measure the deflection at stem tip
with dial gauge.

Stem to guide clearance is 1/2 of
measured value.

Deflection "\_r'_
= ' 30(1.18)

e INg

(2) Measure valve guide bore at center
using telescope hole gauge.

(3) Subtract the highest reading of

valve stem diameter from valve guide
bore to obtain the stem to guide
clearance.

Stem to guide clearance:
Standard

Intake
0.015 - 0.045 mm
(0.0006 - 0.0018 in)

Exhaust
0.04 - 0.07 mm
(0.0016 - 0.0028 in)

EM-9

R __

N =

r—""/ \_! Unit: mm (in)

SEM298

Valve should be moved in parallel
with rocker arm. (Generally, a large

amount of wear occurs in this direc-
tion.)

Replacement of valve guide

To remove old guides, use a press
(under a 2-ton pressure) or a hammer,
and Tool.

1. Drive them out toward rocker
cover side using Tool.

Heating the cylinder head will facil-
itate the operation.

ST1 103300{]/

SEMO61A
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INSPECTION AND REPAIR

2. Install new guide onto cylinder i
head until the guide projects out 13

mm (0.51 in).
|

ST11033000(/

| = Marking
I'. Pr niEEti D“ o 2 X , _a'F .- -1‘:'.-.".'[ -_-.g!l' -'T-. _..T."';. : ) r.r']’.'_ .| "'I- .- --.--
13 mm (0.51in)— "= =1

. S T
[ A 0 DX SEMA477

—

3. Ream the bore using Tool VALVE SEAT INSERTS

ST11032000. 1 Check contact width and state of

: contact between valve and valve seat.
Reaming bore:

8.000 -8.015 mm
(0.3150 - 0.3156 in)

Contact width

VALVE STEM HOLE (SD22 and 0.X.

SD33)
(Cylinder head)

Measure clearance between valve
stem hole (cylinder head) and valve
stem. If clearance exceeds specified
limit, replace worn parts. SEMO024

Determining clearance
7 Reface valve seat with valve seat

cutter.

Refer to Valve Guide for determining

clearance check method.
Valve seat surface:

. If valve stem clearance exceeds Refer to S.D.S.
limit, grind valve stem hole and use
oversize intake and exhaust valves. |

Select oversize valve stem so that — P
clearance between valve stem hole N\ e
and stem is less than 0.15 mm (0.0059 _ o () f(@ 2
in) at intake side and less than 0.20 @ L@ ) / |

mm (0.0079 in) at exhaust side.

Unit: mm (in)
——-—————-—-—

Grinding valve Diameter of Y ®» ~ SEMO025
stem hole oversize valve )
diameter stem to be used

8200 -8.215 |
(0.3228:-0.3234) 8.2(0.323) Valve seat insert replacement
) ) - it .

Q 400 - 8 415 3 1. Remove valve seats with Too
(0.3307 -0.3313) 8.4(0.331) Place a copper seat between contact

surface of Tool and cylinder head.

EM-10

' \ LY,
GI[IIIHT_I |

1

T

o }" , -
= >ZCopper
— E:j-:’? [ —— ——
'\\ - L:___.l
| | — i l
W\ , "
I'*-.1‘. I| i k| F SEMI103A

2. Install new valve seats.

a. Eliminate the old staked lugs (Ex-
haust side).

b. Oversize exhaust valve seats are
available as 0.2 and 0.4 mm (0.008

and 0.016 in).

(1) Place new valve seats dry ice and
allow it to cool for five minutes.

WARNING:

Do not touch cooled valve seats
with bare hand.

(2) Heat cylinder head to 80°C
(176°F).
(3) Install cooled valve seats on cyl-
inder head with Tool.

- ,_--__-:""- . : . ﬂ-__ll II.' o~ '-.II
' SR L . Py
— | SEMOB6A
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(4) Stake exhaust valve seat at five
places with punch.

When staking valve seat, select dif-
ferent places than those staked before.

MEASURING CYLINDER
HEAD-TO-VALVE DISTANCE

Measure distance from cylinder
head surface to intake and exhaust
valves. If specified distance is exceed-
ed, replace valve(s) or valve seat(s).

Specified distance:
Standard
Intake
0.275 - 0.675 mm
(0.0108 - 0.0266 in)
Exhaust

0.305 - 0.695 mm
(0.0120- 0.0274 in)
Limit
Less than
1.25 mm (0.0492 in)
for intake and exhaust valves

INSPECTION AND REPAIR

CAMSHAFT AND CAMSHAFT
BUSHING

CAMSHAFT BUSHING
CLEARANCE

Measure inside diameter of cam-
shaft bushing with an inside dial gauge
and outside diameter of camshaft
journal with a micrometer.

Clearance between camshaft and
bushing (A—B):
Standard
Front
0.024 - 0.102 mm
(0.0009 - 0.0040 in)

Center (SD 4-cylinder),

Nos. 2 and 3 (SD33)
0.037 -0.115 mm
(0.0015 - 0.0045 in)

Rear
0.024 - 0.102 mm
(0.0009 - 0.0040 in)
Limit
Less than
0.15 mm (0.0059 in)

Camshaft bushing undersize:
0.25 mm (0.0098 in),

0.50 mm (0.0197 in),
0.75 mm (0.0295 in)

REPLACING CAMSHAFT
BUSHING

1. Remove rear plug.

au

SEMD31I

2. Remove camshaft bushing with
Tool.

Remove bushing from front side of
engine.

—ST1

et i ' 1 ‘:::'. C) 1 ¥ Y a u -
. ! v e _|.- R .-.-'I.'-' R | oy Sptel iy '.'.'.'l'l':' -II-I\I' l-l' RS - S " m
[ Ch o e e R NN PSP o e e i nm [ e e N L P e L. [ i N R
i T e T T R S S S e N e R G £

6650030
ST16650010

Front

SEMO032|
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3. Install new bushing with Tool,
following in the reverse order of re-

moval.

a. Align cylinder block oil passage
hole and bushing oil hole.
b. Install bushing with beveled end

facing front.

4. Check camshaft bushing clear-

ance.
5. Install new rear plug with a drift.

Apply liquid sealer.

Liquid sealer

CAMSHAFT ALIGNMENT

1. Check camshaft journal and cam
surface for bend, wear or damage.

If tault is beyond limit, replace.
2. Check camshaft bend at center

journal.

If bend is greater than specified
limit, repair or replace camshaft.

Camshaft bend
( Total indicator reading):
Standard
0-0.03 mm (0 -0.0012 in)
Limit

Less than 0.06 mm (0.0024 in)

INSPECTION AND REPAIR

3. Measure camshaft end play be-
tween locating plate and gear. If be-
yond the specified limit, replace cam-
shaft locating plate.

Camshaft end play:
Standard
0.08 -0.28 mm
(0.0031 -0.0110 in)
Limit
Less than 0.5 mm (0.020 in)

L | SEMO36|

4. Measure camshaft cam height. If
beyond the specified limit, replace
camshaft.

Cam height limit:
36.8 mm (1.449 in)

SE an?j

CYLINDER BLOCK

1. Check cylinder block for cracks or
flaws.

2. Check cylinder block warpage
with cylinder liner removed. If beyond
the limit, correct with a surface grind-

€r.

Warpage of cylinder block surface
(Without cylinder liner):

Longitudinal

Less than 0.10 mm (0.0039 in)
Transverse direction

Less than 0.02 mm (0,0008 in)

WS

SEMO38

Surface grinding limit:
Height from upper face of cyl-
inder block to crankshaft center-
line should be greater than
specified limit.

m More than
17 T 267.7 mm

C oL o = | : I10.54 iﬂ]
v (P
_ -~ o~ :
i . - :'l - .I.
o | L.
o )

| Crankshaft center
| SEMO039

CYLINDER LINER

1. Check cylinder liner wear by
means of bore diameter.

Cylinder liner bore wear limit:
Less than 0.3 mm (0.012 in)

Bore standard:

SD22 and SD33
82.995 - 83.025 mm
(3.2675 - 3.2687 in)

SD23 and SD25
89.000 - 89.035 mm
(3.5039 - 3.5053 in)

2. Measure cylinder liner bore for
out-of-round and taper with a bore
gauge. If beyond the limit, replace
cylinder liner.
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Out-of-round (X-Y):

Standard
0.02 mm (0.0008 in)
Taper (A—B):
Standard
0.02 mm (0.0008 in)
—
5 |
5 ¢
o 8
T

Is
B

Unit: mm (in) I

3. Check amount of projection of cyl-
inder liner.

 Cylinder liner projection:
Standard
0.02 -0.09 mm
(0.0008 - 0.0035 in)

Deviation of each cylinder
Less than 0.05 mm (0.0020 in)

Projection

oy

| SEMs20A

- CYLINDER LINER
REPLACEMENT

I. Remove cylinder liner with Tool.

T | (O

S —

Adapter’ SEMB49

2. Install cylinder liner with Tool or
press stand.

INSPECTION AND REPAIR

( TE

!
1

s
o[
=

-
i
‘ y

3. Check amount of projection of
cylinder liner,

PISTON, PISTON PIN AND
PISTON RINGS

I. Check for damage, scratches and

wear. Replace if such a fault is detect-
ed.

2. Check piston outside diameter.

® 5-ring piston

Measure piston outside diameter at
50.5 mm (1.988 in) from piston head.
If beyond the limit, replace piston.

Piston wear limit:

Less than 0.15 mm (0.0059 in)
Piston outside diameter:
Standard
82.845 - 82.885 mm
(3.2616 - 3.2632 in)

(1.988 in) SEMO044|

® 3.ring piston

Measure piston outside diameter at
70.0 mm (2.756 in) from piston head.
[t beyond the limit, replace piston.

Piston wear limit:
Less than 0.15 mm (0.0059 in)

Piston outside diameter:
Standard
SD22 and SD33
3 rings
82.905 - 82.945 mm
(3.4998 - 3.5014 in)

EM-13

D rings
82.845 - 82.885 mm
(3.2616 - 3.2632 in)
SD23 and SD25
88.895 - 88.935 mm
(3.4998 - 3.5014 in)

SEM411 70mm (2.76 inl_l

3. Measure Piston ring to ring groove
clearance. If beyond the limit, replace
piston rings or piston.

Piston ring to groove clearance
(side clearance):
Limit

Unit: mm (in)

5 rings 3 rings

Less than
0.5 (0.020)

Less than
0.5 (0.020)

r

Less than

Less than 0.3 (0.012)

0.3 (0.012)

| Less than
0.15 (0.0059)

Less than
' 0.15 (0.0059)
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4. Measure piston ring end gap by
securely placing piston ring in cylinder
liner at position where cylinder bore
wear is least. If beyond the maximum
limit, replace piston ring.

Maximum ring gap:
1.5 mm (0.059 in)

SEMS905

5. Measure piston pin to piston clear-
ance. If beyond the limit, replace
piston pin and piston.

Piston pin to piston clearance
(A—B):
Limit
Unit: mm (in)

5 rings & 3 rings

Less than 0.003 (0.0001)

m@fa%
3
| (ﬁ > 1k
A = |
il

SEM424

CONNECTING ROD

1. If a connecting rod has any flaw
on both slides of the thrust face and
the large end, correct or replace it.

2. Check connecting rod for bend or
torsion using a connecting rod aligner.
It bend or torsion exceeds the limit.
correct or replace.

Bend and torsion

[per 100 mm (3.94 in) length] :
Standard

INSPECTION AND REPAIR

Bend
Less than 0.05 mm
(0.0020 in)
Torsion
Less than 0.05 mm

(0.0020 in)

REPLACEMENT OF CONNECTING
ROD SMALL END BUSHING

1. Drive in the small end bushing

until it is flush with the end surface of
the rod.

Be sure to align the oil holes.

2. After driving in the small end
bushing, finish the bushing to the
inside diameter specified by main-
tenance standard.

Small end bushing inside diameter
Maintenance standard:
26.025 - 26.038 mm
(1.0246 - 1.0251 in)

4

SEMO062A

CRANKSHAFT

I.  Check journal and crank pin for
flaws or clogged oil passage. If neces-
sary, replace crankshaft.

EM-14

2. Check journal and crank pin for
out-of-round and taper with a micro-
meter.

It beyond the specified value, re-
place or regrind crankshaft.

After regrinding crankshaft, use
suitable undersize main bearinag.

Out-of-round (X-Y):
Less than
0.02 mm (0.0008 in)
Taper (A-B):
Less than
0.02 mm (0.0008 in)

Out-of-round xX-Y “

Taper A—B
B

D

When regrinding crankshaft, finish
fillets as follows:

| _

jﬁ; :>7777 L777 Y
0 .K. N.G. N.G. N.G.

SEF692A

A

EM?15\

R Crank journal: 3.0 mm (0.118 in)
Crank pin: 3.5 mm (0.138 in)

Do not attempt to cut counter-
weight of crankshaft.

3. Check crankshaft bend on center
journal. If beyond the specified value,
replace or repair.

Crankshaft bend
(Total indicator reading):
Standard

0-0.06 mm
(0-0.0024 in)
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Limit
Less than
0.2 mm (0.008 in)

BEARINGS

MAIN BEARING OIiL
CLEARANCE

I. Thoroughly clean all bearings,
journal and caps, and check for

scratches, melt, scores or wear. Re-

place bearings, if any fault is detected.

2. Set main bearings on cylinder

block and install crankshaft.

3. Set plastigage at each journal.

} s - S
T T Plasttgfge S\
-
| | —
| = T - | = i
I.r"‘u;"\ | .
| | |- I
W Qﬂ\
| I
vd
_}..-"'f-’.’ \ III".
N
I
J SEMD::EJ

4. Install main bearing caps with

main bearings and tighten.
-~ Do not turn crankshaft.

T : Main bearing cap bolt:
167 - 172 N-m
(17.0 - 17.5 kg-m,
123 - 127 ft-Ib)

INSPECTION AND REPAIR

5. Remove cap and measure main
bearing oil clearance with plastigage. If
clearance is not within specification,

replace bearings.

Main bearing oil clearance:
Standard
0.035-0.093 mm
(0.0014 - 0.0037 in)
Limit
Less than
0.15 mm (0.0059 in)

CONNECTING ROD BEARING
OIL CLEARANCE

Measure connecting rod bearing oil
clearance in same manner as main
bearing oil clearance.

[f clearance is not within specifica-
tion, replace bearings.

Do not turn connecting rod or
crankshaft.

(T) : Connecting rod cap:
SD22 and SD33
51- 56 N-m
(5.2 - 5.7 kg-m,
38 - 41 ft-Ib)
SD23 and SD25
67 -71T N-m
(6.8 - 7.2 kg-m,
49 - 52 ft-1b)
Connecting rod bearing oil
clearance:

Standard
0.035 - 0.087 mm
(0.0014 - 0.0034 in)
Limit
Less than
0.15 mm (0.0059 in)

EM-15

d

«— Plastigage

SEM479
J

CRANKSHAFT PILOT

BUSHING

CRANKSHAFT PILOT BUSHING
REPLACEMENT

1. Pull out bushing with Tool.

= _
ST16610001 (SD 4-cyhinder) /o - \\
ST16690000 (SD33)
| ' 5(- E kluu

-l

‘ / "1 \Q/

] f.

SEM088

2. Insert pilot bushing until distance
between flange end and bushing is
specified value,

Distance “A"":
Approx. 3.5 mm (0.138 in)

Pilot bushing

SEMORB9 |
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GENERAL INFORMATION

SPECIFICATIONS . ....................GlZ TIGHTENING TORQUE OF
. Table of model and corresponding STANDARD BOLT ....................
BAGING. L R0 s bttt b bae oo B2

ENGINE SERIAL NUMBER LOCATION .. GI-3
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Engine model

Cylinder arrangement

SD22

SPECIFICATIONS

SPECIFICATIONS

SD23

Number of cylinders

Valve arrangement

Bore x Stroke

Displacement

In-line

SD25

SD33

mm (in)

83 x 100 (3.27 x 3.94)

cm® (cu in)

2,164 (132.05)

O.H.V.

89 x 92 (3.50 x 3.62) 89 x 100 (3.50 x 3.94) I 83 x 100 (3.27 x 3.94)

2,289 (139.67)

2488 (151.82)

3,246 (198.07)

*2. There are a few different kinds of SD22 engines with respect to the number of piston rings and main bearings. When you are not sure of the

number of piston rings or main bearings of a particular SD22 engine, refer to the table below.

Gl-2

Firing order 1-34-2 14-26-3-6
Number of piston Compression ; 2 | | 3
ings oil 2 1 2
Number of main bearings 3 5 4
'Enmpressinn ratio 208 20.5 20.7 21.4 *1 208
Cetane number of diesel fuel More than 45
*1: Only for 720 model
TABLE OF MODEL AND CORRESPONDING ENGINE
Model Engine Injection pump type Remarks
430 SD22 DIESEL KIKI-BOSCH in-line 7z
| —_ —
160 | SD33 & T | DIESEL KIKI-BOSCH in-line
e e -I— — —— — - — NR— — — — -
DIESEL KIKI-BOSCH in-line |
H40 SD25 = -
DIESEL KIKI-BOSCH VE
DIESEL KIKI-BOSCH in-line Only for Hong Kong
W40 SD25 = e o :
DIESEL KIKI-BOSCH VE
140 SD22 DIESEL KIKI-BOSCH in-line "2
| SD22 CAV.-DPA, Only for Taiwan
i.: — - =
DIESEL KIKI-BOSCH in-line |
F22 SD25 e : — - —
DIESEL KIKI-BOSCH VE Only for Europe and Australia
SD23 DIESEL KIKI-BOSCH in-line
SD22 DIESEL KIKI-BOSCH VE N
E23 -
SD23 DIESEL KIKI-BOSCH VE
B - e
SD22 DIESEL KIKI-BOSCH in-line D
DIESEL KIKI-BOSCH in-line
SD23 B R N S —
DIESEL KIKI-BOSCH VE Only for Europe and Australia
720 —
DIESEL KIKI-BOSCH in-line
SD25 ——
DIESEL KIKI-BOSCH VE Only for Europe and Australia
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ENGINE SERIAL NUMBER LOCATION

Number of

5 rings
Piston rings
430

Applied SD22 engine number

3 rings

| Main bearings

Piston rings
140 - — —

3 bearings

—  [sD22-618766 ~

— — = I

@25?@-34 ﬂ (only for Hong Kong)

ISDZZ-_?EdﬂEE “*__| (for other countries)

5 rings

5 bearings

Main bearings

Piston rings

E23 == —
Main bearings

Piston rings

5 rings
B = 3 hearings_ K A |
5 rings SDQE-EE?#}_Q 3 rings
o "  3-bearings | o
5 rings 3 rings {

Main bearing

ENGINE

The engine number is stamped on
the right side of the cylinder block.

SDXX XXXXXX

—Serial No.

—id Engine model

3 bearings

SERIAL NUMBER LOCATION

SD22-703539 ﬂ T

5 bearings

Apr., 1980
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TIGHTENING TORQUE OF STANDARD BOLT

TIGHTENING TORQUE OF STANDARD BOLT

: Tightening torque
Grade Nominal size DIE::'HE" Pitch mm — —
! N-m kg-m ft-Ib
= 4 - . —
M6 6.0 1.0 3-4 03-04 22-29
| - — __
1.25 8-11 08-1.1 58 -8.0
" M8 8.0 |'-
1.0 8-11 08 -1.1 58-8.0
1.5 16 - 22 1.6-2.2 12-16
4T r M10 10.0 : — —_
1.25 16 - 22 16-2.2 12 - 16
- B
.- 1.75 26 - 36 2.7 -3.7 20 -27
| M12 12.0 - ! —1
1.25 30 - 40 3.1-41 | 22-30
: . | -
- 1
M14 14.0 1.5 46 -62 | 4.7-6.3 34 - 46
M6 | 6.0 1.0 G-7 06-0.7 43 -5.1
1.25 14 - 18 I 14-18 | 10-13
M8 8.0 = =
1.0 14 - 18 14-1.8 10-13
7 =3 = 477 ]
1.5 25 - 35 26-36 19 - 26
IT M10 10.0 —t- -+
1.25 T 26 - 36 2.7-3.7 20 - 27
= _.,l, o . " : S_— e i - T
1.76 45-61 | 46-6.2 | 33-45
M12 12.0 - - —
1.25 50 - 68 5.1-6.9 37 - 50
M14 14.0 1.5 76-103 | 7.7-105 | 56-76
M6 6.0 1.0 8-11 I 08-1.1 58 -8.0
1.25 19 - 25 1.9-25 14 - 18
1.0 20 - 27 20-28 14 - 20
1.5 36 - 50 3.7-5.1 27 - 37
aT M10 10.0 — ! e —
1.25 39 - 51 40-5.2 | 29 - 38
= = = _ E—
1.75 656-88 | 6.6-9.0 48 - 65
M12 12.0 SE— — S S ——
1.25 72 -97 7.3-99 l 53 -72
M14 14.0 15 109-147 | 11.1-15.0 80 - 108
1. Special parts are excluded.
2. This standard is applicable to bolts having the Gﬁd v M:rk
following marks embossed on the bolt head. e i I M 7
2 Jf ot LU A R S 9
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RETIGHTENING CYLINDER
HEAD BOLTS, MANIFOLD
NUTS AND VENTURI NUTS

CYLINDER HEAD BOLTS

1. Run engine until coolant tempera-
ture indicator points to the middle of
gauge, then stop engine.

2. Remove valve rocker cover.

3. Tighten cylinder head bolts ac-
cording to the order shown in the
figure, starting with the center and
moving toward the ends.

(T : Cylinder head bolts
Main bolts (O):

118 - 127 N-m
(12 - 13 kg-m,
87 - 94 ft-Ib)
Sub bolts ((J):
44 - 54 N'm
(4.5 - 5.5 kg-m,
33 - 40 ft-1b)
| SD 4-cylinder ]
17) (15 N8 [11] 12 (14 [16 [18]
.
l O 00 OO0 00 O
O O O O O
@ ® @® ® ©
© o 6 o 9
©® ® @ @
- ET553 |
| SD33 F
25 23 21] [19][17] [15][16] [18] 20] [22)[24] 26
o 00 00 00 OO aau]
O 0 0 O 0O 0 O
O @@ ® © ® ® @
© 0o 0 0 0 o 5‘
@ @@ ® @ @ @2
e ET554 |

BASIC MECHANICAL SYSTEM

BASIC MECHANICAL SYSTEM

When tightening main bolts (near
the rocker shaft side), be sure to use
Tool.

KV11100400

4. Install valve rocker cover.

MANIFOLD AND EXHAUST TUBE
NUTS

WARNING:

Do not check the exhaust system
until it has cooled off. Otherwise,
you may burn yourself.

(T) : Intake & Exhaust
manifold nuts
15-18 N:'m
(1.5 - 1.8 kg-m,
11 - 13 ft-lb)

For the exhaust tube nuts’ tighten-
ing torque specifications, refer to
Section EF of the applicable Service
Manual.

VENTURI NUTS

Leaks at this area may cause rough
idle, surging, deceleration, popping or
whistle.

@) : Venturi nuts
3-4Nm
(0.3 - 0.4 kg-m,
2.2 - 2.9 ft-1b)

ADJUSTING INTAKE AND
EXHAUST VALVE
CLEARANCE

a. Adjustment should be made while
engine is hot.

b. Adjustment cannot be made while
engine is in operation.

To adjust, proceed as follows:
1. Remove valve rocker cover.
2. Set No. | piston to Top Dead
Center on compression stroke.
3. Adjust clearances of 1), @), ®
and (§) valves.

[ SD 4-cylinder

| D29 ®

Adjust clearances of valves (1), @),
@, ®, ® and (0.

[sp33

0P 00O ® |

e

L ET550

Valve clearance (Hot):

Intake
SD 4-cylinder — (2) (3)

SD33 —-(2) 10
0.35 mm (0.014 in)

Exhaust
SD 4-cylinder — (1) (5)

SD33 - (1) @
0.35 mm (0.014 in)
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(1) Using feeler gauge, measure clear-
ance between rocker arm and valve

head.
Feeler gauge should move with a

very slight drag.

(2) I clearance is not the specified
value, loosen rocker arm nut and turn
rocker arm screw to provide proper
clearance.

(3) Hold rocker arm
tighten rocker arm nut.

screw and

(4) Recheck clearance,

4. Bring No. 4 piston (SD 4-cylinder)
or No. 6 piston (SD33) to Top Dead
Center on compréssion stroke.

5. Adjust clearances of @), @), (@
and (8) valves.

SD 4-cylinder:

BASIC MECHANICAL SYSTEM

Adjust clearances of valves (8), (5),
@,®, q)and (2.

['51333

® ® @® ® 0@

P 99999
4. HH—H
Fru‘nhl T W

I- ETE52 I

Valve clearance (Hot):

Intake
SD 4-cylinder — (6) (@)
sD33 - @) @ 4b
0.35 mm (0.014 in)
Exhaust
SD 4-cylinder — (4) (8)

SD33 — (5 @
0.35 mm (0.014 in)

6. Install valve rocker cover.

CHECKING AND ADJUSTING
DRIVE BELT

1. Visually inspect for cracks or
damage.

The belts should not touch the
bottom of the pulley groove.

2. Check belt tension by pushing.
The belts should deflect by the
specified amount.

Drive belt deflection:
8-12 mm
(0.31-0.47 in)

Applied pressing force:
98 N (10 kg, 22 Ib)

3. Adjust belt tension as follows:

FAN BELT

1. Loosen upper and lower alter-
nator securing bolts until alternator
can be moved slightly.
2. Move alternator with a prying bar
until belt tension is within the speci-
fied range.

Then tighten bolts securely.

MA-3

SMA786

AIR CONDITIONER COMPRESSOR
BELT

1. Loosen idler pulley lock nut.

2. Turn idler pulley adjusting bolt in
either direction until air conditioner
compressor belts’ tension is within the
specified range.

3. Tighten idler pulley lock nut.

POWER STEERING PUMP BELT

1. Loosen pump fixing bolt and
adjusting bar bolt.
2. Move pump until fan belt tension
is within the specified range.

Then tighten pump fixing bolt and
adjusting bar bolt.
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CHECKING ENGINE
COMPRESSION PRESSURE

1. Warm up engine.

2. Remove following parts:

® Injection tube on nozzle side
@ Spill tube assembly.

When removing spill tube, hold nut
and nozzle to prevent it from break-
ing.

® Nozzle gaskets

3. Fit compression gauge adapter 1o
cylinder head, Make sure bleeder of
gauge is closed.

(T) : Compression gauge adpater
76 - 78 N-m
(7.7 - 8.0 kg-m,
56 - 58 ft-lb)

SMA796

BASIC MECHANICAL SYSTEM

4. Set no fuel injected condition.

® [n-ine type

(1) For model equipped with injec-

tion pump controller

a. Disconnect harness connector be-
tween injection pump control unit

(D.P.C.) and injection pump
controller.
==Y 3
B e
2]
i - : --__-_"]
y
_ N r/"'_""-—.._________ -
SMA4B7A

b. Confirm that injection pump con-
trol lever stays in the stop position.

(2) For model not equipped with
injection pump controller

Set control lever of injection pump at

zero injection.

W

e VE and C.AV-DP.A. type
Disconnect or remove fuel cut

solenoid wire.

MA-4

5. Depress accelerator pedal fully

and crank engine, then read gauge indi-

cation.

® Engine compression measurement
should be made as quickly as
possible.

Compression pressure:

Unit: kPa (bar, kg/cm?, psi)/200 rpm

2.452

(24.5, 25, 356)

Differential limit
between cylinders

6. Remove  compression  gauge
adapter and push bleeder. Make sure
that bleeder is closed before attempt-
ing to check another cylinder.

If cylinder compression in one or more
cylinders is low, pour a small quantity
of engine oil into cylinders through
the nozzle holes and retest compres-
sion.

® [f adding oil helps the compression
pressure, chances are that piston
rings are worn or damaged.

® If pressure stays low, valve may be
sticking or seating improperly.

@ [f cylinder compression in any two
adjacent cylinders is low, and if
adding oil does not help the com-
pression, there is leakage past the
gasketed surface.

Oil and water in combustion cham-
bers can result from this problem.

7. Install following parts:
® Nozzle gaskets
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When installing injection nozzle, ob-

serve the following cautions.

@ Always use new injection nozzle
gaskets ( (A) and (B) ).

e When installing the small nozzle
gasket ((B)), the installation direc-
tion is as shown in figure at right.

INJECTION AND FUEL SYSTEM

N+ Combustion
chamber side

SMAB438

® Nozzle assemblies

® Spill tube assembly

® [njection tube

8. Bleed air from fuel system. Refer
to BLEEDING FUEL SYSTEM in sec-
tion EF.

INJECTION AND FUEL SYSTEM

CHECKING AND ADJUSTING
INJECTION TIMING

CHECKING

Check alignment marks on pump and
engine front plate. Align these if
necessary or check initial injection
timing.

Refer to section EF for adjusting
initial timing.

L SMA221A |

IDLE AND MAXIMUM
SPEED ADJUSTMENT

IN-LINE TYPE

CAUTION:

a. Do not remove sealing wires unless
absolutely necessary.

b. Maximum speed adjusting screw is
retained by sealing wire and need
not be adjusted under normal cir-
cumstances. However, if it should
become necessary, adjust it with
the screw. After adjustment, always
wind up with sealing wire.

Throttle control wire adjustment

] .
® Turn idle control knob fully coun-

terclockwise.
@ Push idle control knob in.
2. Make sure that free play is 1 mm
(0.04 in) at venturi’s throttle lever,
3. If not within the specified range,
adjust with wire adjusting nut.
4. After adjusting free play properly,
tighten lock nut.

Idle adjustment

1.

@ Turn idle control knob fully coun-
terclockwise.

® Push idle control knoeb in.

2. Run engine until coolant tempera-

ture indicator points to the middle of

gauge.

3. Attach tachometer’s pick-up to

No.l fuel injection tube.

MA-5

In order to obtain a more accurate
reading of engine speed, remove the
clamps on No. 1 injection tube.

4. Loosen lock nut, then adjust en-
gine to the specified idle speed with
idle speed screw.

Idie speed:
550 - 650 rpm
(without power steering/
Air conditioner)
650 - 750 rpm
(with power steering/
Air conditioner)

smags0 — ldle adjusting screw —

5. After adjusting idle speed, tighten
lock nut.
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Maximum speed adjustment

Maximum speed adjusting screw is
retained by sealing wire and need not
be adjusted under normal circum-
stances. However, if it should become
necessary to adjust it, the following
procedures should be followed:

L. Start engine and warm it up until
coolant temperature indicator points
to middle of gauge.

2. Connect tachometer’s pick-up to
No. 1 fuel injection tube.

To obtain accurate reading of
engine rpm, loosen clamp that secures
No. 1 fuel injection tubes.

3. To obtain maximum speed, turn
the adjusting screw either direction
while fully depressing accelerator
pedal.

Maximum engine speed
(Under no load):
4,200 -4,400 rpm

4, After adjustment, tighten lock nut
securely.

5. Wind up with a sealing wire.

Dash pot
Adjusting

After idle adjustment, dash pot ad-
justment must be performed.

1. Warm up engine.
2. Attach a diesel tacho tester’s pick-
up to No. 1 injection tube.

In order to obtain a more accurate
reading of engine speed, remove the
clamp on No. 1 injection tube.

3. Loosen dash pot lock nur.

INJECTION AND FUEL SYSTEM

4. Maintain engine speed at 1,280 to
1,350 rpm. Operate and adjust dash
pot so that control lever tip contacts

dash pot tip.

— -‘

i~ . £ S
e N
] \ =)
R\":_ ,}-._MH S \‘\/—‘(
. -. /’xil
) SMA9E2

\ ' ! f | ‘]'I (
- - , N :

5. Tighten dash pot lock nut.

VE-TYPE

e ey - B Tra | TEEL S
CAUTION:

a. Do not remove sealing wires unless
absolutely necessary.

s Maximum speed
justing screw
Jraung s

== Sealing wire

——-—

b. Disturbing full-load adjusting screw
adjustment will change fuel flow
characteristics, resulting in an im-
properly adjusted engine. Readjust-
ment of fuel injection pump should
be done using a pump tester.

¢c. If maximum speed adjusting screw
IS turned in direction that increases
control lever angle, engine damage
may result.

MA-6

Throttle control wire adjustment

1. Turn idle control knob fully
counterclockwise,

2. Make sure that Clearance between
idle control lever pin and fuel injection
pump control lever is within the speci-
fied range.

Clearance:
1-2mm (0.04 - 0.08 in)

“ﬁw

g B

Idle control wire
adjusting nut

__-________..-—
Q: 1-2mm

| SEFg29 (0.04 - 0.08 in)

3. If not within the specified range,
adjust with idle control wire adjusting
nut.

4. After adjusting clearance, tighten
lock nut.

Idie adjustment

1. Turn idle control knob fully
counterclockwise.

2. Start engine and warm it up until
coolant temperature indicator 'points
to middle of gauge.

3. Attach tachometer’s pick-up to
No. 1 fuel injection tube.

In order to take accurate reading of
engine rpm, remove clamps that se-
cures No. 1 fuel injection tube.
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4. Adjust engine to specified idle
speed with idle speed adjusting screw,

Idle speed:
550 - 650 rpm
(without power steering/
Air conditioner)
650 - 750 rpm
(with power steering/
Air conditioner)

5. After adjusting idle speed proper-
ly, tighten lock nut.

Maximum speed adjustment

Maximum speed adjusting screw is
retained by sealing wire and need not
be adjusted under normal circum-
stances. However, if it should become
necessary to adjust it, the following
procedure should be followed:

1. Start engine and warm it up until
coolant temperature indicator points
to middle of gauge.

2. Connect tachometer’s pick-up to
No. 1 fuel injection tube.

To obtain accurate reading of engine
rpm, remove clamps that secures No. 1
fuel injection tube.

3. Depress accelerator pedal fully
under no load and, at this point, read
the tachometer indication.

SMAG4S |

INJECTION AND FUEL SYSTEM

Maximum engine speed
(Under no load):
4,450 - 4,750 rpm
(Except for Europe)
4500 -4,700 rpm
(For Europe)

4, If indication is lower than speci-
fied maximum engine speed, tumn
maximum speed adjusting screw
counterclockwise 1 or 2 rotations.
Then depress accelerator pedal to floor
under no load and, at this point, read
indication.

5. If indication is still lower than
specified speed, repeat step 4 above
until specified engine speed is reached.
6. After adjustment, tighten lock nut
securely.

7. Wind up with a sealing wire.

EF 596 |

C.A.V.-D.P.A. TYPE

CAUTION:
a. Do not remove sealing wires unless

absolutely necessary.

b. Always adjust the engine’s maxi-
mum speed so that it can not over-
run. Overrunning can damage
engine,

Throttle control wire adjustment

1. Tumm idle control knob fully
counterclockwise.

2. Make sure that free play is 1 mm
(0.04 in) at pump control lever.

3. If not within the specified range,
adjust with wire adjusting nuts.

4. After adjusting free play properly,
tighten lock nut.

idle adjustment

1. Run engine until coolant tempera-
ture indicator points to middle of
gauge.

MA-7

e i

2. Disengage accelerator wire at in-
jection pump throttle lever.

_1

3. Adjust engine to the specified idle
speed with idle adjusting screw.

Idle speed: 650 rpm

- ]
A8 =1

Idle adjusting .

SCIéw '

Q- A

_—

Lock nut EEBITA

If engine speed does not drop to
specified idle speed by means of idle
adjusting screw, adjust anti-stall screw.
Refer to Anti-stall Adjustment.

4. After adjusting idle speed proper-
ly, tighten lock nut.

5. Engage accelerator wire at injec-
tion pump throttle lever.

Ensure that engine does not stall
when accelerator pedal is abruptly re-
leased from fully depressed position.
If it stalls, make “an anti-stall adjust-
ment”.

Maximum speed adjustment

1. Disengage accelerator wire at the
imjection pump throttle lever.

2. Run engine under no load, and
move throttle lever to fully open posi-
tion. Adjust engine to specified max.
rpm (under no load).

Max. engine speed (No load):
4,250 - 4 300 rpm

'_ —
' g Max. Epﬂﬂd

g 1, il Lo

n |

7 )

J)

Al

J |

[ EF818A
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3. After adjustment, tighten lock nut
securely.

4. Slide a sealing sleeve over max,
speed adjusting screw, and wind up
with a wire,

EF596

5. Engage accelerator wire at injec-
tion pump throttle lever.

Seal up at the following thiee
places.
SCrew

speed adjusting

(Nissan)
(2) Control cover mounting bolt
(Pump manufacturer)

(3) Cover plate mounting bolt on
pump housing side (Pump manufac-
turer)

If injection pump is renewed, have
new pump adjusted for max. engine
speed and sealed up by distributor.

- Sealed
Sealing sleeve

Sealed
i

, [
1_-.— & : ¥ n
:- L = - r
- |
i i
|I "

-, -
= i 1

l:._ [ |

EF598

Anti-stall adjustment

If any of the following conditions is
noted, make an anti-stall adjustment.
a. Engine stalls when accelerator pedal

is abruptly released from full throt-

tle position.
b. Engine does not drop to idle speed
with idle adjusting screw.

Adjustment of condition (a)

. Disengage accelerator wire at

INJECTION AND FUEL SYSTEM

injection pump throttle lever,

2. Turn anti-stall screw in until en-
gine speed starts to increase. From
that position, turn screw out one-half
rotation.

P —— Y

——=r :I e ———
‘ ——— k({_-,:mm-. ==
— —
A

.-_I—.F

pr—e—— e — o e

/ IAnti-st-all SCrew
7 A AN

l EF819A 1

3. After adjusting idle speed and en-
gaging accelerator wire, ensure that en-
gine does not stall.

If lock nut is left loose during

adjustment, fuel may leak.
Tighten lock nut whenever fuel

leakage occurs.

Adjustment of condition (b)

Turn anti-stall screw out, then
adjust engine to specified idle speed in
same manner as adjustment of condi-
tion (a).

INJECTION NOZZLE
INSPECTION

Check valve for nozzle tester should
be closed to prevent damage to gauge.
a. Check initial injection pressure by

pumping tester handle one time per

second,

- ]

EF792A

Initial injection pressure:
DIESEL KIKI
9,807 - 10,297 kPa
(98.1 - 103.0 bar,
100 - 105 kg/cm?,
1,422 - 1,493 psil
C.A.V.-D.P.A.
12,259 - 13,239 kPa
(122.6 - 132.4 bar,
125 - 135 kg/em”?,
1,778 - 1,920 psi)

New nozzle initial injection
pressure:
DIESEL KIKI
10,297 - 11,082 kPa
(103.0 - 110.8 bar,
105 - 113 kg/em?,
1,493 - 1,607 psi)
C.A.V.-D.P.A.
13,141 - 13,730 kPa
(131.4 - 137.3 bar,
134 - 140 kg/cm?,
1,905 - 1,991 psi)

The new nozzle requires that the

initial injection pressure always be

checked,

b. Check spray pattern by pumping
tester handle 4 to 6 times per
second or more.

Good

If injection starting pressure or
spray pattern is not normal, adjust
injection nozzle. For details, refer to
INJECTION NOZZLE ASSEMBLY in
EF section.

CLEANING AND REPLACING
AIR CLEANER FILTER

a. Replace viscous type filter element
at the specified maintenance inter-
vals. It does not have to be cleaned
between replacement periods.

lneds sl

o

L | EF?EI
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b. Clean dry type filter element at the

specified maintenance intervals. If
necessary, replace it.

1. Remove air cleaner cover.
2, Replace or clean air cleaner
element.

[T}'pe A

INJECTION AND FUEL SYSTEM

| Upper cover
= |

[ilter ele mem;m

CHECKING FUEL FILTER,
DRAINING WATER AND
REPLACING FILTER

REPLACING FUEL FILTER

In-line type ‘E?-
Cartridge ilter body -..__1&_,4:‘

1. Remove fuel filter, using Tool.

S
ﬂ,”— Center bolt

\_EE:’ | i)

+—— Drain plug

6. Bleed fuel system.

Refer to Bleeding Fuel System ink EF
section,

VE-type

1. Remove fuel filter sensor and
drain fuel.

2. Install new fuel filter.

Hand-tighten only.

DO NOT use wrench to tighten
filter,

3. Bleed fuel system.

Refer to Bleeding Fuel System in EF
section.

L4 A __SEF{IEEAI

Except cartridge
1. Check fuel filter.

Check for contamination, leak or 2.

cracks.
Clean, repair or replace if necessary.

Remove fuel filter, using Tool.

( ST19320000 =7———
- _a‘{ -\|| 1

ﬁ

3. Install fuel filter sensor to new
| | — fuel filter.

2. Drain fuel by loosening ‘drain 4. Install fuel filter to priming pump.
plug. ; |

3. Loosen center bolt and remove Hand-tighten only.

bolt, filter body, element, lower cover, DO NOT use wrench to tighten
etc. filter.

4. Clean component parts. 5. Bleed fuel system.
5. Install new element and assemble Refer to Bleeding Fuel System in EF
fuel filter. section,

MA-9
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C.A.V.-D.P.A. type

|. Check for contamination, leaks or
cracks.
Clean, repair or replace if necessary.

2. Drain fuel in filter.

3. Loosen center bolt and remove
stud, filter bowl, element assembly,
eiC,

4. Clean component parts.

5. Install new element and assemble
fuel filter.

Always replace seal rings and
o“rinﬁn
| Center bolt
| e
| | Fﬂtﬁf hﬁﬂd
| Always - O-ring
replace Element assembly

6. Bleed fuel system.

Refer to Bleeding Fuel System in EF
section.

DRAINING WATER

a. Drain water from fuel filter in ac-
cordance with maintenance sched-
ule. Also do this when warning light
comes on (for VE-type.)

b. Bleed air from fuel system.

c. Be sure to place a container be-
neath fuel filter.

INJECTION AND FUEL SYSTEM

In-line type

1. Loosen drain cock and drain

water.

2. After draining all fuel from fuel

filter, tighten drain cock.
3. Bleed fuel system.

Refer to Bleeding Fuel System in EF
section.

VE-type

1. Set a container under fuel filter.
2. Remove fuel detector sensor and
drain water.

Pumping priming pump will quick-
en water drain.

3. Install fuel detector sensor to
filter.
4. Bleed fuel system.

Refer to Bleeding Fuel System in EF
section.

MA-10

C.A.V.-D.P.A. type

I. Remove drain plug and drain
water,

ETBE65

2. Install drain plug to filter.
3. Bleed fuel system.

Refer to Bleeding Fuel System in EF
section.

CHECKING FUEL LINES
(Hoses, piping, connectors, etc.)

1. Check fuel line for leaks, particu-
larly around fuel pipe and fuel hose
connections with engine running.

2. Tighten loose connections and re-
place any damaged or deformed parts.

CHECKING RUBBER HOSES
(Water, air vacuum and oil hoses,

etc.)

1. Check injection pump governor
vacuum hose and air hose, water hose
and oil hose for damage, cracks or
deterioration,

2. Tighten loose connections and re-
place any parts with cracks or de-

terioration.
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COOLING AND LUBRICATION SYSTEM

COOLING AND LUBRICATION SYSTEM

CHANGING ENGINE
COOLANT

WARNING:
To avoid the danger of being scald-

ed, never attempt to change the
coolant when the engine is hot.

When changing engine coolant on
heater equipped models, set heater
“"TEMP" control lever at full “HOT"

position.

1. Open drain cock at bottom of
radiator, and remove radiator cap.

l

b

=

L = = —

SMA792

3. Drain coolant completely.

Then flush cooling system.
4. Close drain cock and plug.
§. Fill radiator with coolant up to
filler opening, observing instructions
attached to anti-freeze container for
mixing ratio of anti-freeze to water.
6. Run engine for a few minutes.

If necessary, add coolant.
7. Fill reservoir tank with coolant up
to “MAX" level.
8. Install radiator cap.

Check drain cock and plug for any

sign of leakage.

CHECKING COOLING
SYSTEM HOSES AND
CONNECTIONS FOR LEAKS

Check hoses and fittings for loose
connections or deterioration.
Retighten or replace if necessary.

CHECKING RADIATOR CAP

Using cap tester, check the radiator
cap relief pressure.

If the pressure gauge drops rapidly
and excessively, replace the radiator
cap.

Cap relief pressure:
| 88 kPa (0.88 bar,
' 0.9 kg/em?, 13 psi)

CHECKING COOLING SYSTEM
FOR LEAKS

Attach pressure tester and pump
tester, and apply specified pressure.
Check for drop in pressure.

If pressure drops, check for leaks
from hoses, radiator, or water pump.
If no external leaks are found, check
heater core, block and head.

[ Laakm tm . _.._'_____.__.__.-"'"_
pressure: g o

157 kPa

SLC165

CHANGING ENGINE OIL
AND OIL FILTER

1. Warm up engine.
2. Remove oil pan drain plug and oil
filler cap, and allow oil to drain.

MA-11

WARNING:
Be careful not to burn yourself, as
the engine oil may be hot.

@ A milky oil indicates the presence
of cooling water. Isolate the cause

and take corrective measures,

e An oil with extremely low viscosity
indicates the presence of fuel.

3. Clean and install oil pan drain
plug with washer.

(T) : Oil pan drain plug
49 - 59 N*m
(5 - 6 kg-m,
36 - 43 ft-Ib)

4. Remove oil filter.

Cartridge type

(1) Using Tool, remove oil filter.

(2) Wipe oil filter mounting surface
with a clean rag.
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COOLING AND LUBRICATION SYSTEM

(3) Smear a little engine oil on rubber
lip of new oil filter.

e

(4) Install new oil filter. Hand-tighten

ONLY. DO NOT use a wrench to
tighten the filter.

Center shaft type

(1) Remove center shaft.

" 'J lsmA963

(2) Take out filter element.
(3) Install new element

Always use new gaskets.

— Always
replace

(4) Tighten center shaft.

(T) : Oil filter center shaft
SD 4-cylinder

25 -29 N‘m
(2.5 - 3.0 kg:m,
18 - 22 ft-1b)

SD33
20 - 25 N-m
(2.0 - 2.5 kg-m,
14 - 18 ft-1b)

5. Refill engine with new engine oil,
referring to Recommended Lubricants
in Owner’s Manual loaded on vehicle.

a. Start engine. Check area around
drain plug and oil filter for any
sign of oil leakage.

If any leakage is evident, these parts
have not been properly installed.

b. Run engine until water tempera-
ture indicator points to the middle
of gauge. Then stop engine and
check oil level with dipstick. If
necessary, add engine oil.

c. When checking oil level, park the
car on a level surface.

CHECKING ENGINE OIL
FOR LEAKS

Check cylinder head, front engine
cover, oil pan, oil pump, oil filter

gasket, etc. or other parts for sign of

leaks past their gasketed surfaces. If
necessary, replace gaskets or faulty
parts. After maintenance has been
done, check replaced parts to see if
any leaks occur.

MA-12

CHECKING AND CHANGING
INJECTION PUMP OIL
(Lubrication type only)

L,

Check oil level.

I ETS576

~Add 1o
this level.

o

‘Ij

sl B

Change oil at specified intervals.

—

Check for leaks.
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ELECTRICAL SYSTEM

LUBRICATING INJECTION 2. Lubricate governor diaphragm.
PUMP GOVERNOR Fill with three to four droplets of
DIAPHRAGM diaphragm oil.

ber.

1. Drain fuel from governor cham- r\ — ‘

| smAoosA P

Diaphragm oil
0OL36V1 or cod liver oil

ELECTRICAL SYSTEM

CHECKING GLOW PLUGS

. Remove glow plugs from cylinder
head.

2. Check continuity in glow plugs,

[f there is no continuity . replace it.
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SERVICE DATA AND SPECIFICATIONS

SERVICE DATA AND SPECIFICATIONS

INSPECTION AND ADJUSTMENT
BASIC MECHANICAL SYSTEM

Fan belt deflection
mm/N (ka), (in/lb)

8 -12/98 (10),
(0.31-0.47/22)

Compression pressure l
kPa (bar, kg/cm?2, psi)/rpm
Standard

2,942 (29.4, 30, 427) /200

Minimum

= SR
Valve clearance (Hot) mm (in)
Intake 0,35 (0.014)
Exhaust 0.35 (0.014)

2452 (24.5, 25, 356)/200

between cylinders 294 (2.9, 3, 43)/200

Compression differential limit I

INJECTION SYSTEM

187 /600
(Only for 720 model

Injection timing B.T.D.C./rpm _
with SD23 or SD25)

DIESEL KIKI-Bosch in-line type

20° /600 (For the others)

‘ 8" /600

VE type
C.AV.-D.P.A, type 14.5° /600

Idling rpm
In-line & VE type 550 - 650 (without power

steering/air conditioner)

650 - 760 (with power
steering/air conditioner)

C.AV,-DPA, type 650

Max. engine speed under )
no load rpm
In-line type 4,200 -4,400
VE wm’ 4,45’0 - 4'?50
(Except for Europe)
4,500 -4,700
(For Europe)
C.AV.-D,P.A, type 4,250 - 4,300
Dash pot
Touch speed rpm 1,280 - 1,350

COOLING SYSTEM Unit: kPa (bar, kg/cm?2, psi)

Radiator cap relief pressure 88 (0.88, 0.9, 13)

Cooling system leakage testing
pressure

157 (1.57, 1.6, 23)

TIGHTENING TORQUE

ft-1b

Cylindﬁr head bolt

Tst turn: Main bolt 43 - 58

gnd turn: Sub bolt | 14 - 22

.3::1 turn: Main bolt | 87-94

4th turn: Sub bolt 33 -40
hﬂ;iker.shaft bracket 14 .18
Manifold nut

Intake & exhaust 11-13

Injection nozzle %1
assembly -
(to cylinder head) *2

Injection pump securing I
nut
DIESEL KIKI-Bosch
iekiing tivise ‘ 20-25 20-25

S ——
nut 20 - 25 20-25
VE-type

bolt 16 - 22 1.6-22

C.AV.-DP.A. type 15-2.0 11-14

ISD 3-

Oil filter center | cylin- 25-29 2.5-3.0 18 - 22

shaft der
(Full-flow type) J +

SD33 20 - 25

2|.D a 2-5 | 14 = 18

Venturi securing nut 3-4

Oil pan drain plug

03-04 2.2-29

39 - 49 4.0-5.0 29 - 36

Spill tube nut

*1 Part No. of injection nozzle
16600-90060, 16600-36W00, 16600-T9000
*2 Part No. of injection nozzle
16600-37502, 16600-90012, 16600-80019,
16600-J5571, 16600-T3401, 16600-T3470,
16600-T6200, 16600-T6201, 16600-Y8400,
16600-Y8401

MA-14
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TROUBLE DIAGNOSES AND CORRECTIONS

TROUBLE DIAGNOSES AND CORRECTIONS

Read top level
with scale.

Check points
‘ e Connections

e [gnition switch
e Starting circuit

e Starter motor
|-

NOT O.K.

{ Repair or replace.

—

0.K.

_-_--".———dd_--—-—-——_—----—'-——

Check points
e Connections
e Check D.P.C. operations (including
D.P.C. module)
Refer to Section EL.
e Connecting rod dislocated

| ignition switch "ON™ or

:ST.-!LRT“ position

NOT O.K.

FUEL SYSTEM

Check timing mark of injection pump
and front cover.

Crank engine to make sure fuel reaches
injection nozzle.

| ] : condition
l::l : Check points
< - ) : Action

- Probable cause system

MECHANICAL SYSTEM

Crank engine and check compression
pressure.

ED19600000

Check points

e Piston or piston ring worn
e Valve or valve seat worn
e Cylinder head gasket damaged

NOT O.K.

{ Repair or replace.

Check valve clearance.

0.K.
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TROUBLE DIAGNOSES AND CORRECTIONS

A

Check glow system.

e Glow circuit

Check points

e Connections

o Glow relay

e Glow timer O 0.
* Glow timer function [\ &/
e Glow plug SMA729

SEL292B No ﬂ:ll'l‘lil'll.'li-"t'f ' H:G:
S EESE——
NOT O.K. 0K

{ Repair or replace. >

| Check fuel cut solenoid valve.

| (For VE & C.A.V. type)

Check points.
| e Circuit.
¢ Function. S
| -
AV
|\ \ .y /'
TR | .r*-"; .
RS 4
T
g | I\ﬁ]
| ' SMA731

NOT O.K. |
<—Replace.>

'

Check points
e Fuel line twisted or clogged
e Fuel filter clogged

' l Does delivery valve stick?

Check injection
nozzle.

| >

Is injection timing correct?

"

o A e,

-"—"ﬂ'ﬂ'-‘—'-————__"----"-——'-'“'-"—-

e Fuel injection pattern
e Clogging

e Sticking
‘_- Injection pressure

oK. | NOT O.K.

Replace. |

‘ Repair or rePIacE fuel injection pump. I

Check feed pump (for in-line type)
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TROUBLE DIAGNOSES AND CORRECTIONS

‘ UNSTABLE IDLING SPEED ‘

o —

FUEL SYSTEM

Check timing mark of injection pump and front
COVer.

Aligning mark—
a

O.K.

= — =3

Check 1dle
speed.

o

ISMAD21A

O.K. {

"'

Check fuel line.

— . . e T e . . I T . - . . e e i e - . T O O O WO W

Check points

e Fuel line twisted or clogged
¢ Fuel filter clogged

e Leaks or loose

OK. NOT O.K. l

< Repair, retighten or rﬂplﬁce. >

Overflow connectord—

e m gl

SEF958

— S
|

C MECHANICAL SYSTEM

J Is injection timing corr

| SMA254A

ect?

rl

0.K. |

+

Check points
® Cracked
e Loose

Check engine mounting.

O.K.

NOT O.K.

{ Replace or retighten.
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TROUBLE DIAGNOSES AND CORRECTIONS

Check injection nozzle.

| :
A, I
o {ﬁ{(_ﬂ
|
€3
rI ]
feduaa O DU EE ol | UG T EF792A
Check points
® Fuel injection pattern
¢ Clogging |
e Sticking
0K | NOT O.K. l
< Adjust, repair or replace. )
v o L

‘ Check initial (for VE-type) timing. N

KV11229042

{ Adjust or replace, >

l Check feed pump (for in-line type).

O.K.

.

Repair or replace.

Does delivery valve stick?

S G = — =
NO. | YES.
{ Replace. )
v

l_ Repair or replace fuel injection pump. ‘

®
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TROUBLE DIAGNOSES AND CORRECTIONS

E EXCESSIVE

WHITE or BLACK SM

t FUEL SYSTEM }
e [ =
Check timing mark of injection pump and front
cover.

OKE ||
MECHANICAL SYSTEM

NO. |
-‘ = i~
. | Check for oil or similar _
| (€ = material in or on tail pipe. Replace. >
| o ==
Check oil level.
SMA949 /i Normal
_ }Decreases
NOT O.K. | R W T A A *
0.K. | (White smoke) it > Crank engine and compression pressure.
{ Adjust. (Black smoke)
Purge air l
and drain * Push _ o —
water. : ' ) e
f’““ﬁ* < A I‘h ——Fuel filter
T - o | "# —
_\j }‘II{JIIII | o . ."'f #,.-"' fE“"._ ' f

onnectors#—-«f

o b
el ELETL i

Overflow c

SEF958

Check points

e Cylinder head gasket damaged
e Piston or piston ring worn

| T e Valve stem or valve seat worn
| Check injection nozzle, o W lis fi seal wosn
(Black smoke)
' 0.K.
L
_______________________________ EF792A
Check points
e Nozzle worn
| @ Spring worn
| e [njection pressure I |
NOT O.K. l
< Adjust, repair or replace. >
(White
e Check initial timing. smoke)
® Check feed pump (for in-line type). e
® Check operation of diesel pump controller (for in-line type). |[¢———
| . IR Gl

—

NOT OK. ¢

0.X.

| Check delivery valve spring for wear or break

{ Adjust, repair or replace. > NOT O.K.
dgec. '£0 " Repair or replace fuel injection pump.

-

¢ Replace. >

MA-19
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TROUBLE DIAGNOSES AND CORRECTIONS

LOW POWER H

-=_—___

( FUEL SYSTEM )

Fuel quality is normal.
O.K.

NOT O.K. ‘

< Replace, >

Does venturi’s butterfly valve open fully?

et et e ———

Check points
® Accelerator pedal stroke
® Accelerator wire elongated

I ® Accelerator linkage stuck

l

OK. NOT O.K. ‘
{ Adjust or repair._>

K b4

Check timing mark of injection pump and front

i Aligning mark
|

0.K.

>

Check fuel line.
Check points l
e Fuel line twisted or clogged
e Fuel filter clogged
e [eaks or loose

O.K.

| Purge air

NOT OK. |
v

<— Repair, retighten or replace. >

SEFO58

Check air cleaner element for clogs.

0.K.

()

5
0 <
\ SMAQO22A

---—---—_____—I_'___'____'___—_"---_______.

| Check points

e Piston or piston ring worn
e Valve stem or valve seal worn
e Cylinder gasket damaged

-

NOT O.K. l

i < Repair or replace. )
L

Check valve clearance

O.K.
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TROUBLE DIAGNOSES AND CORRECTIONS

Check points

e Fuel injection pattern
e Clogging

e Sticking

e [njection pressure

0.K.

Is injection timing correct?

Adjust, repair or replace. >

[ ® Check initial timing.

| NOT O.K. ]
O.K. { Adjust, repair or replace.

Does delivery valve stick?

‘ Repair or replace fuel injection pump. I

SEFO014A

O.K.

® Check feed pump (for in-line type). s
| e Check operation of diesel pump controller (for in-line type). |
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TROUBLE DIAGNOSES AND CORRECTIONS

P ey

RADIATOR ) i

Check drain cock,

Check points
e Packing damaged
e Drain cock loose

5% NOT O.K. l

I :
{ Retighten or replace. )

v

Check cooling system pressure,

e e R R R R T —

Check points

e Radiator core clogged

® Radiator core cracked

e Radiator hose connections
e Hoses damaged

® Heater hose connections

‘ e Heater core damaged |

T NOT O.K. l

< Retighten or replace. )

” WATER LEAKAGE |
—— : - =4
' |

OIL COOLER

ENGINE COMPONENT )

Check oil cooler area. | | Check mating area of cylinder block ]
_\f_' NM_
5 O
| Check points
e Cylinder head cracked
e Cylinder head surface damaged
SMA488A e Cylinder block surface damaged
[ C;te depoints—* . . | e Gasket damaged
e Oil cooler damaged e Cylinder head bolt loose |
| e Qil cooler gasket damaged 0.K '. - NOT O.K. | )
e il cooler bolt loose 55
e Qil cooler hose cracked < Retighten or replace. >
| NOT oiK.l . A .
Y | Check areas around blind plugs.
< Retighten or replace. >
O.K. =

Check points
e Blind plug damaged

0.K. NOT O.K. |
{ Replace. )
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TROUBLE DIAGNOSES AND CORRECTIONS

MA-23

Check around water pump.

|
b i - e e — SMASSI
Check points -i
® Pump shaft seal leaks
| ® Water pump gasket damaged
® L.oose connections
e Hose connections
i e Hose damaged J
- st _
&t | NOT O.K. l_

l < Retighten or replace. )
L i |



http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

TROUBLE DIAGNOSES AND CORRECTIONS

1

| ENGINE COMPONENT }

—T

Check rocker cover.

e Rocker cover damaged
e Gasket damaged
e Rocker cover bolt loose

0K. NOT O.K. |

< Retighten or replace. >

v —

Checking mating area of cylinder block
and cylinder head.

Check points

e Cylinder head surface damaged

e Cylinder block surface damaged
e Gasket damaged

L'® Cylinder head boit loose

! _
0K. NOT O.K. |
{ Retighten or replace. >

Check oil cocler mounting area.

Check points
‘ e Qil cooler damaged

e Qil cooler gasket damaged
e Oil cooler bolt loose

R NOT O.K. J’

', { Retighten or replace.

SMA491A

h--‘----——-—Hﬂ-“-“-—--—___—_--—_—

Check oil pan drain plug.

| Check points
e Drain plug loose
o Gasket damaged

0K NOT O.K.

{ Retighten or replace.

|- Check engine front and rear side.

Check alternator vacuum pump for oil
leakage.

0.K. NOT O.K.

h 4

< Repair or replace. >

r == g —

Check mating area of oil pan and
cylinder block.

5 r’r \ll \\ /.

_--—_“_._____-_———--—'_——d-

Check points
e Oil pan damaged

e Oil pan gasket damaged
| e Oil pan bolt loose
OK. NOT O.K. l

< Repair or replace. )

Check points

e Check front and rear oil seal for
damage.

e Cylinder block cracked

o |

OK. | NOT O.K. l

{ Replace. )

END

|

MA-24
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TROUBLE DIAGNOSES AND CORRECTIONS

[

|
OVERHEATING '
|

il

-

Check fan belt tension and damage.

v

N | _ _SMA786
0K NOT O.K, |
( Adjust or replace. >

Check cooling system for leaks.

4

Refer to WATER OIL LEAKAGE. AR
. NOT D.K.l
< Retighten or replace. )
h 4 e ——

Check coolant level and purity

' NOT O.K.
0.K. l

<Add or change c:uulant*->

MA-25

Check thermostat for sticking.

J,.-""
Check points
e Valve opening temperature
e Specifications SM AE""EI
e PR . s 1§ ,
0K | NOT O.K. l
< Replace. >
‘-_- i A - 4
Check radiator. ]

Check points
® Radiator clogged or damaged
l ® Water gallery clogged

{ Repair, replace or clean>

END

g, £
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TROUBLE DIAGNOSES AND CORRECTIONS

1 ENGINE DOES NOT STOP.
Will injection pump controller operate?
Check points

e Connections

e Connecting rod dislocated
| @ Check D.P.C. operation

PREL Y R I e

Ignition switch “ON” or “START" position ¢ SMAS827

0K NOT O.K. l

< Replace. >

| Check for stuck accelerator linkage,

R SMAB44 |
Gk NOT O.I{.l

| { Repair or replace. >

Check fuel cut solenoid valve. (For VE & C.A.V. type)

_—_—— e = SSses s T e - EE——— T T S T s e e e e e s . .

Check points.

e Circuit.
e Function.

o @ I

SMA731

Repair or replace fuel injection pump.
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TROUBLE DIAGNOSES AND CORRECTIONS

l_ ENGINE NOISY

|

[ MECHANICAL SYSTEM )

—

Check engine idle speed. I

(o o) (o v

vacuum pump?

I Is noise emitted around alternator or I

o) [ -
YES. I
&

Overhaul and repair
| or replace.
NO. /]

COOLING SYSTEM

Is noise emitted around water pump?
Check points

NO.

o
SMABA46
YES. l
{ Repair or replace. )



http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

TROUBLE DIAGNOSES AND CORRECTIONS

.

[ Check timing mark of injection
pump and front cover.

( FUEL SYSTEM )

| nozzle.

Che EETH]E ction _, ..... I

Check points
e Fuel injection pattern

e Clogging
e Sticking -|

. e  Eamee SR e  aam e S m—

@ [njection pressure

0.K. NOT O.K. I
{ Clean or replace. >

Is injection timing correct? | |

EF 698BA
O.K. NOT O.K.

v

' Overhaul engine check points I

e Main bearing worn
e Connecting rod bent
e Crankshaft bent

¢ Tappet worn

=== e ]

@

N — ) B il
| Check valve clearance.

O.K.

e L W =

Check gear backlash.

SEMO49

0K NOT O.K. i
{ Repair. )

[ Run engine to determine whether noise
is still emitted..

|
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Tool number

SPECIAL SERVICE TOOLS

SPECIAL SERVICE TOOLS

Tool name

ED19600000 Compression gauge set
ST19320000 Qil filter wrench
KV11100300 | Nozzle holder socket

KV11100400

1 Socket
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MODEL 160 SERIES (Equipped with SD33 engine)

SIDE TURN
SIGNAL LAMP R.H.

ZEC)

6B ——
B —Omw

HORN RELAY

%
i

D.P.C. MODULE

CONDENSER

S

VOLTAGE

o3l

|
e
il

REGULATOR G LOW TIMER GLOW RELAY

—4d B

z
Tl

o« >
- -

WR
we

N o
3m§m

EARTH

POINT

ACC.

e |
\ bn

WL ——

- et - |
HEADLAMP R.H. L - 1 I S RN
RB o - P A
=g E"“’ S — —
— B s ans
FRONT COMBINATION - — s s
LAMP R.M l '
6B — ' J“
B - ) ' i | )
FUSIBLE
LINK
HORN (MIGH) ()
®
© >

o lﬂ L

G—-—lf] c'_':!—.--Lg _—

o —a——t
HORN (LOW) ‘l“ EEEARENR |
é .
(P) FRONT FOG LAMP RH. - o >
R G —
= S
> 1
BRAKE FLU!ID
LEVEL SW. (0]
- = &
OIL PRESSURE D:EuC, BNLT ;
UNIT
® AIR CONDITIONER THERMO
.- .- SENSOR Q
. I .?. =
a “’—I EZH l q: @ | THERMAL
- 3 § ' TRANSMITTER
(P) FRONT FOG LAMP L H. (5 D . |
=  F Ty 6
C——RG
% GLOW PLUGS
|
FRONT COMBINATION i
LAMP L.M. LOW )| ]
PRESSURE - -
i GR I ¢ SW,. F.1.C.D. COMPRESSOR
@nv 11 B SOLENOID 3
B B STARTER RELAY
HEADLAMP L. H.
o i
RB ® J..r
CH E:n—nw-—- :
B +—9
wR —3 (—6 — —
1 B,
_T WRirjﬂ:B .
T q FUSIBLE LINK
D
EARTH
POINT
= ﬂu—ﬂou% < ‘
=) +)
wWB |
SIDE TURN E w /'D@ L—— STARTER MOTOR
SIGNAL LAMP L.H. w _u" ALTERNATOR BATTERY

COMBINATION SW.

HAZ

-
—C
>
=

[

HAZ
FLA!

[ ]
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I

j
r
”.

ACC. RELAY

WASHER
MOTOR

(o
BOINT FE" IE

WIPER MOTOR

\[L
9
P —LQB'—
B
Br
— L
L
B
LY
LR
— LW

|

_____ ——
IGNITION SW. |
5T [ONRFFIACC W

l”--l

COMBINATION SW

WIPER ANMP L @
- RY X1
—f B '
|
— LgwW
P— LR X 2
EARTH
POINT
I ®
CONNECTOR CONNECTOR
. FOR REAR FOR
A ! HEATER DEFOGGER
3]
S — i
GB
RY
Yw
—GR
Br
YL
- B
1]}
;

o191 o]l
E-IE-RENEEIX
o 11 11 15T
1 (01 10 WG
o) 1 1 IR

‘/ LIGHTING S W

IEIIHIFHI'
TBRCBRLIBIEY RY ——eemm
ooolo]l 1 191 1 (5] S W “
OITIoIo [ 161 1 _[8] (816
o {11117 %
Ololo[oiole] [ | (8 R
SO0JO[G[O T 119 RB —

TURN SIGNAL
SW.

Homi L IN[RL/

191 911
BUTTON 1 1] JOid
L jol 113

BN
HEEELCICIT

WIPER SW ——I—‘ 4
s SHIHTILO FNTIore] 7

| | [9I010Ky
1§ (1o fe
][Ol 1il1 ]S
(O jojolol D

HAZARD SW.

N SIGNAL
SHER UNIT

[ Fo—v———
T+—sr -

TU
FL

>

HAZARD
FLASHER UNIT

FUSE BLOCK

OO << <D
WWVEr VDm.

RELAY

® AR CONDITIONE

=

6W—
6B —
RY —
YW-—
GR—
BrwW-—

I
i
|

PARKING —
BRAKE SW.

BRAKE
LAMP
CHECK

HLUMINATION

B
RY
YG
/
@rusesLock @ GLOW
3P FOG LAMP :
ISA "
BN
w -l o
RY 2] |]O
RG Hﬁﬁi{ﬁlllﬁﬂ
113] |4] |©
RL
0D
D x
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IDITIONER

- e
.

N—

RY o
LR~ E ’
G Q '
LW = |
8 =
LB ¥
S I
(14
| REAR COMBINATION
| LAMP R.M.
=1
8
@ — 6 Brw
TURN
I el T
RESISTOR : T A TALL AND
LR | " S$TO?
r-—I—-l—lql—-—-——
MIGRO SW. (2} THERMO 5W. MAIN RELAY o I 11
—— N -- - - —_— - | BACK-UP
i
W — S — .
68 - s
RY —_— - — |
Yw ' - — -—
—-_— G R — -
L—_———_—-———-ﬂ-——i— —— ——— |
b —
3
3
ROOM LAMP

GLOWER
KOTOR
RESISTOR

BACK-UP
LAMP SW

S-WHEEL
ORIVE SW

® RADIO STEREO

X 3 Bf]jfg@zt ?} -

SPEAKER R.H.

N

T e ——

FUEL TANK
GAUGE UNIT

L

PLAYER/RADIC

SPEAKER L. H. | ]

8
z 3| =
- Bl o re—{ [ I%E
z Foud
x SPEAKER
3 z| £
D o % g I
3 - e
_ ! 2 ® RADIO
WARNING LAMP
/S 4-WHEEL T N @® CIGARETTE
GLOW  DRIVE FARK CHARGE BRAKE cLock LIGHTER = 0/
MP el =
|
| t
i &
BB o ; &
i i =
| . @ ‘
= - " = - > > >
D 3 I? > > m m > by © e = G .
L - |
B R I i I A N
. —_
—— el ol
— —» :f

(H) LICENSE PLATE LAMP
RY =3 00— RY —(
B 0o O3— p —0OO

(D LICENSE PLATE LAMP

FIY—-—-—-C:IGD——@
__I__

F

O

E EARTH POINT

&o—@a

REAR COMBINATION

LAMP L .H.
it B
Brw
] B ACK - UP
GR
R T TAIL AND
GW - 1 STOP
TURN
SIGNAL

NO CONNECTION

—

CONNECTION

t

NORMALLY
OPEN

—Co—

NORMALLY
CLOSED

—

ALWAYS 24 VOLT APPLIED CABLE
{(POWER SOURCE (& CIRCUIT)

ALWAYS 12 VOLT APPLIED CABLE
{POWER SOURCE (B CIRCUIT)

EARTH CABLE
(POWER SOURCE O CIRCUIT)

T
1]

FEMALEL

PIN
CONNECTOR

assfsas

PLAIN
CONNECTOR

—

CABLE COLORS
B - BLACK
RED
GREEN
- YELLOW
- LWGHT GREEN
BROWN
- GREY

(H HARDTOP MODELS
(1) PICK-UP MODELS
(P) OPTION

=
_.{}D_

-5

POSITION
igmition Sw. in lock, |
Light sw. and wipaer sw. in off.
Door closed.
Transmission 10 nectral
(A/T selector lever in parkingt.
Parking brake pulled.
DOriver’s seat beit unlocked.

TWO-TONE COLOR CABLE

GW-GREEN with WHITE Stripe
.G - -BLUE with GREEN Stripe
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