Model
LD20 & LD28
Diesel Engine

FOREWORD

This service manual has been prepared pri-
marily for the purpose of assisting service
personnel in providing effective service and
maintenance of the model LD20 & LD28
diesel engine for vehicles.

This manual includes procedures for main-
tenance, adjustments, removal and installa-
tion, disassembly and assembly of com-
ponents, and trouble shooting.

All information, illustrations and specifica-
tions contained in this manual are based on
the latest product information available at
the time of publication. If your engine dif-
fers from the specifications contained in this
manual, consult your NISSAN/ DATSUN
dealer for information.

The right is reserved to make changes in

specifications and methods at any time with
out notice
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Basic Mechanical System — ENGINE TUNE-UP

BASIC MECHANICAL SYSTEM

RETIGHTENING
CYLINDER HEAD
BOLTS, MANIFOLD
NUTS

CYLINDER HEAD BOLTS

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

2. Remove valve rocker cover.

3. Using Tool, tighten cylinder head
bolts according to the order shown in
figure, starting with the center and
‘moving toward the ends.

[ONONONONG]

semaso

) : Valve rocker cover bolt
6-9N.m
(0.6-0.9 kgm,
43-65 ftib)

MANIFOLD AND EXHAUST

ADJUSTING INTAKE
AND EXHAUST
VALVE CLEARANCE

a. Adjustment should be made while
engine is hot.

b. Adustment cannot be made whil
engine s in operation.

When rocker cover is removed to
adjust intake and exhaust valve
clearance, check slongation of tim-
ing chain. For details, refer to
INSTALLING TIMING CHAIN in
EM section.

i

‘0 adjust, proceed as follows:
Remove valve rocker cover.

Set No. 1 cylinder at Top Dead
‘enter on its compression stroke.

For LD20 engine, adjust clearance
of half of the valves. Adjust @, @,
@® and ©) valves,

For LD28 engine, adjust @, @, ®,
®. ®and ® valves.

4. Set No. 4 (for LD20) or No. 6
(for LD28) cylinder at Top Dead
Center on its compression stroke.

s, For LD20 engine, adjust @ , © ,
@ and ® valves.

LD20 ?

wown -

TIGHTENING TORQUE:

TUBE NUTS
WARNING: | ]
Do not check the exhaust system B‘ [y ““ﬂ
until it has cooled off. Otherwise, LU UMJ
you may burn yourself. ——
o o 0
o osmm0w0In ©
o EX 030mm (0.012in)  sazsan
D28 ®

Unit Nm kgm b
ot M10) [ 32:36 33-37 2.27

Masifold (M8) 17-21 17-21 12-15
Nut 17-21 17-21 12-15

Exhaust tube 26-36 27-37 20-27

Never disassemble the intake mani-

fold.

T2

® o

© IN 025 mm (0010 in)
EX 0. 12in)

;;H"

mm (.

smazsse



Injection and Fuel System — ENGINE TUNE-UP

INJECTION AND FUEL SYSTEM

CHECKING AND
ADJUSTING
INJECTION TIMING
Ao iikaon of injective pump
in Section

CHECKING AND
AD]USTING IDLE
AND

CAUTION:
a. Do not remove sealing wires unless
absolutely necessary.

b. Disturbing fulload adjusting screw
adjustment_ will change fuel flow
characteristcs, resulting in an im-
properly adiusted engine. Readjust-
ment of fuel injection pump should
be done using a pumj lnnn

o i meirmm el screw

wrned in direction lhll increases.
contral levr anle, engine damage
may resut.

IDLE ADJUSTMENT

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

2. Attach tachometer’s pickup to
No. I fuel iniection tube

order to take accurate reading of
engine rpm, remove clamp that secures
No. 1 fuel injection tube.

serss?
3. Start engine and. heck ngine e
speed.

At this time, make sure the accelerator
wire and throttle control wire
removed.

Idle speed (rpm)
MT 650
AIT 700

4. If engine idle speed is not within
the specified value, proceed as follows.
(1) Loosen idle adjust screw lock nut.
(2) Turn idle adjust screw in either
direction until the specified engine
idle speed is obtained.

(3) Tighten idle adjust screw lock nut
5. Fix the accelerator wire and
throttle control wire.

Do not stretch wires too tightly.

THROTTLE CONTROL
IRE

pump control lever is within specified
fange.
Clearance:
-2 mm (0.04 -0.08 in)

adjusting nut

seress

3. 1f not within specified range,
adjust with throttle control  wire
adjusting nut

4. After adjusting clearance proper-
Iy, tighten lock nut.

F.1.C.D. ADJUSTMENT

1. Make certain that the clearance
between the idle control lever pin and
the injection pumpcontrol lever is
within the specified limits.

2. Adjust idle speed to specified rpm
without the air conditioner operating.
3. Then check the idle speed when
the air conditioner is operating and
make sure it is correct

Unit: pm

1. Tum throttle control knob fully
counterclockwise.

2. Make sure that clearance between
idle control lever pin and fuel injection

Idle speed (Air cor
ditioner “ON”)

800

If not, adjust it by turning F.LC.D.
actuator stroke adjusting screw.



Trouble Diagnoses and Corrections — ENGINE TUNE-UP

T fuel delivered o injection pump?

Check
 Po o vt o e
o Fuel fiter clogae

oK.

clongated?

semazt

Oblon g0
‘/ Inmmn notch|

Inspection

Pt oty e it
pump var

 Weak, broken, worn or rusted plunger

s
« Abnormal wear on cam dic.

ET-14

© Rusted or tardy of feed
pump vane.

 Weak, broken, or rusted regulating
valve spring.

 Low setting pressure of regulating valve.

‘« Weak or broken delivery valve sprin.

& Poot estingat sty e st

 Weak, broken, worn, or rusted plunger

* Malfunction of governor lever
 Broken o weak timer spring.
+ Rt o tardy movement of et

o Veak or broken govemor s
 Maladjusted injection quantity.
© Abnormal wear on cam di




Trouble Diagnoses and Corrections — ENGINE TUNE-UP

ET-20

OIL LEAKAGE

ENGINE COMPONENT

T

[ omeck ocker cover

ol
oF Rorox
e

Check regulator valve.

PO —

oK NOTOK.

NoTOK § ox

Check mating areas of cylinder block and
eylinder head.

oK

‘Check areas around blind plug at cylinder block's
oil gallry.

Check oil cooler mounting area.

Retighten or replace.

NOTOK

Check mating areas of ol pan and cylinder block.

Retighten or replace gasket.

Check oil pan drain plu.
oK

oK.

Retighten or replace gasket.

Check areas around rear plte.
oK

Check areas around front cover.

NOTOK.

(Check ol leaks around transmission.

oK

oK




Trouble Diagnoses and Corrections — ENGINE TUNE-UP

Check injection nozzle.

Check points.

« Fuel inecton pattern.
« Clogsin.
< Sticking
« njction pressure

s valve timing chain
clongated?

semazt

‘Adjust of replace chain.

Check valve clearance.

X ox. ‘

‘Overhaul injection pump.

NoTOK
é

Inspection points.

 Malfunction of governor leve
 Broken or weak tim

© Abnormal wear on cam disc.

 Rusted or tardy movement of feed pump vane.
 Weak, broken, o rusted regulating valve spring.

ken, wom ofrutd lange g

er spring.
 Rusted or tardy movement of timer piston

o.

ET-24

YEs. ]



Engine Component (Body parts)— ENGINE_ MECHANICAL
ENGINE COMPONENT (Body parts)

LD20 engine

®us-127
(213, 87-94))

Swil o chamber

(combouscon chamber)

@ 18-157
(12-16,87-116)

©6-1006-1.0,43-

5
Sas

@ 6-10(06-1.0,43-7:

@ 137-1

57
\:4. 16,101 -116)

@ D 4-54
Front oil seat~_ ) @S a0

d Crankshaft sprocket

@ us v-nm.v—n.m
N6 475.04-05.29-36) p
O trower

il pump drive:

®9-12
©9°1.2,65-87)

Ol strainer

© 20292030, 14-29)—

@ ¢ Nom (g, f116) & D6-906-09.43-65) et

EM4



Inspection and Repair — ENGINE MECHANICAL

Install combustion chamber.
1. Cool combustion chamber with
dry ice for approximately S to 10
minutes.

chamber with bare hand.

2. Align combustion chamber knock
pin with cylinder head notch, and
install it into cylinder head using a
plasti mmer.

INSPECTION AND REPAIR

CYLINDER HEAD

CHECKING CYLINDER HEAD
MATING FACE
1. Make a visual check for cracks or
flaws. If cracks or melted areas are
found in combustion chamber, re-
place.
2. Measure the surface of cylinder
head (on cylinder block side) for
warpage.

If beyond the specified limit, cor-
rect with a surface grinder.

Nominal height:
89.520.1 mm (3.524:0.004 in)

Surface grinding limit:
The grinding
is determined by the cylinder block
grinding in an engine.

Depth of cylinder head grinding is
PR

Depth of cylinder block grinding
pns

it s as follows:
0.2 mm (0.008 in)

EM-10

VALVE GUIDE

Measure the clearance between
valve guide and valve stem. If the clear-
ance exceeds the specified limit, re
place the worn parts or both valve and
valve guide. In this case, it s essential
to determine if such a clearance has
been caused by a worn or bend valve
stem or by a worn valve guide.

Determining clearance
Precise method;

(1) Measure the diameter of valve

stem with a micrometer in three

places; top, center and bottom.

(2) Measure valve guide bore at center

using telescope hole gauge.

bore to obtain the stem to guide clear-
ance.
Stem to guide clearan
Maximum Limit
0.10 mm (0.0039 in)

2. Expedient method

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

Max. sllowsble deflection.
008)

0200

Risons
mil [ Taes
Allce=—

) =

=

Valve should be moved in parallel

with rocker arm. (Generally, a lar
amount of wear occurs in this direc-
tion.)

Replacement of valve guide
To remove old guides, use a press

[under a 20 kN (2 t, 2.2 US ton, 20

Imp ton) pressure] or a hammer, and

Tool

1. Drive them out toward rocker

cover side using Tool.

ST11320000




Engine Assembly — ENGINE MECHANICAL

d. Other inter-bearings are the same

LD20 engine

semaar

LD20 engine

®e2®®

® 6 06 0

semaso

semaso

(2) Apply engine oil to main bearing
surfaces on both sides of cylinder
block and cap.

(3) Install crankshaft.

(4) Install main bearing cap and tight-
en bolts to specified torque

@) ¢ Main bearing cap bolts
69-83N-m

(7.0-85 kgm,
51-61 felb)

- Aocky sl e s of
and each comer
o ovider o, peor 10 e
tions.
b. Arrange the parts 50 that the arrow
mark on bearing cap faces toward
the front of engine.
Prior 1o tightening bearing cap
bolts, place bearing cap in proper
position by shifting crankshaft_ in
the axial direction.
Tighten bearing cap bolts gradually
in separating two to three stages
and in sequence outwardly from
ceonter bearing.

5\

EM-18

emraa

e. After securing bearing cap bolts,
ascertain that crankshaft turns
smoothly by hand..

(5) Make sure that there exists proper
end play at crankshaft.

End play: \ 3

Loss than
0.3 mm (0.012 in) ~

. Side oil seals. Apply sealant to
these seals. Then install them into
‘main bearing cap.

3. Rear oil seal. Install rear oil seal
by using Tool.

give coating

oil to mating shaft to
vt scatches and foded 1.
Also apply coating of oil to
periphery of ol seal.

. Install oil seal in the direction that
dust seal lip faces to the outside of
crankease.

-

Piston with connecting rod
(1) Install them into  corresponding
cylinders using Tool.

a. Apply engine oil to sliding parts.
b. Arrange so that the grade mark on
piston head faces the front of en-

c. Set piston rings as shown below.

Expander
teflon

X
Thrust direction

Second ing

semary.




Service Data and Specifications - ENGINE MECHANICAL

Exhaust valve seat

‘Standard (original)

36.6-36.8 (1.441 -1.449)

0.5 (0.020) Oversize

+35.500 -35.
5o 1592

R03-085
0012-0.020)

2005
101142000201 L:ss—uauuhi,usv

“Cylinder head machining data

Unit:_mm (in) semass

CAMSHAFT AND CAMSHAFT BEARING

Unit: mm (in)

Standard Max. tolerance

Camshat journal t© 00380067

bearing clearance (©.0015-0.0026) | O 00

Inner diemeter of 48.000-48.016 _

camshatt bearing (18898 - 1.8904)

Outer diameter of 47.949.47.962 B

camshaft journal (1.8878 - 1.8883)

Camshaftbend (TAR] | | Lestthan 005 (0.0020)
0,02 (0.0008) .

Camshaft end play 0.08-0.38 (0.0031 - 001501

1 i
PR [y [T
S |zm.-m 40.30 - 40.35 (1.5866 - 1.5886
o ot e o T

EM-24

Valve timing

H

cylinders

—
s e [ea[ T
w | m v [w] v =
CYLINDER BLOCK Unit: mm (in)
oum
TR AT
T T e
om0 5%
Inner L0203 3465 - 3.3484)
dismeter =
pr
1028 | (3.3268 - 3.3287)
crtder | e | Lewnanoz 0000m) |
e
p—
T
S| Losownaos o | -

Piston to cylinder
clearance

005007
100020 -0.0028)

‘Nominal height
(From crankshaft

227.45:0.05 (8.9547:0.0020)




Service Data and Specifications - ENGINE_ MECHANICAL

CRANKSHAFT Main bearing undersize
Unit; mom o) Unit: mm i)
0942 50955 Crank joural dmeer
1020 | 3360923600 F——
oy o o=
Sto12 5498
L | e 216360 55 955 | 549425495
(23599 23600 | (21631 2.1636)
49961 -49.974 (19670 1.96751
025 (0.0088) 69250705
T T smra | e e | e v
R T BT
Undersize (23402 23400 | (21434 2:1539)
Outatrowd | st Loss than 001 (0.00081
) and 075 002051 | s9.192.59208
ot A8) | Lt 003 000121 Undorize (23304 23309 | (21335 -2.1341)
Sud. LLass than 005 (0.0020) 1.00 (0.0394) 58.942 - 58.955 53942 -53.955
Bend (T2 - 2 ‘2
= o Under 2305 23210 | 2w 21260
s 005 -0.18 (00020 -0.0071)
Froo anplay
Cimit 030 00118
Lo rod bearing undersize
Pio bushing
et diance Approximately 40 (0.157) [r—
Coank pin diametar
st 4996149974 (1967019675

0,06 (0.0024) Undersize

49.901 - 49.914 (19646 - 1.9651)

0.1210,0047) Undersize

49841 -

49,854 (1.9622 - 1.9628)

0.25(0.0098) Undersize | 49.711 -

49.724 (19571 -1.9576)

0,50 (0.0197) Undersize | 49,461 -

49.474 (194731.9478)

075 (0.0295) Undersize | 49211 -

49.224 (19374 -1.9379)

100 (0.0394) Undersize | 48.961

48.974 (19276 -19281)

MISCELLANEOUS COMPONENTS

Unit: mm (in)

Less than 0.1 (0.004)

Less than 0,15 (0.0059)

emrar
Outofround XY
Taper as
A s
enns
Runout [T.LA]
Fiywneet
Runout (T.LA.1
BEARING
Bearing clearance
Unit: mm Gn)
Standard it
0020-0062
s bearing cleacance 12(00047)
o Erstod (0.0008-00024) | 2
Connectinarod bearing | 0.020-0.062
clarance (0.0008 -0.0024) | 012100047

EM-26



Engine Lubrication System — ENGINE LUBRICATION & COOLING SYSTEMS

ENGINE LUBRICATION SYSTEM

LUBRICATION CIRCUIT

J

Connecting rod

steass

e2

Cylinder head oil gallery

Camshat

Chain tensioner Timing chain and sprockets
Note: b= : Ol gallery in cylinder block

e

By-pass passage
<= : Ol passage
028

020



ENGINE LUBRICATION & COOLING SYSTEMS ~ Engine Cooling System

RADIATOR

LD28 LD20

Radiator cap
; Radiator

Radiator upper hose

R

Radiator upper hose

sure fluid escaping from the radia- Check for drop in pressure.

tor, wrap a thick cloth around cap
and carefully remove the cap by
turning it a quarter turn to allow
builtup pressure to_escape, and
then turn the cap all the way off.

INSPECTION

Radiator cooling
fn duond sLc247
WARNING: o e et s bad WARNING:
Never remove the radiator cap Toavoid the danger of being scalded,
when the engine is hot; serious Attach pressure tester, pump (ester | peyer attempt to drain the coolant
burns can be caused by high pres- to the specified pressure. ‘when the engine is hot.

scis

Checking radiator cap
Using cap tester, check the radiator
cap relief pressu
If the pressure gauge drops rapidly

and excessively, replace the radiator 1t the prewute ciops; ichedk for

leaks from hoses, radiator, or water
pus

imp.
If no external leaks are found,
check heater core, block and head

Cap retiet

pressure

REMOVAL AND
INSTALLATION

a suitable container.

1. Open radiator drain cock and re-
move radiator cap. Drain coolant into

2. Remove radiator shroud attaching

screws and place radiator shroud close

to engine. (Radiator shroud can be
removed after removing radiator)

3. Disconnect radiator upper and

Tower hoses, and reservoir tank hose.

4 car with automatic transmis-
sion, disconnect cooler inlet and outlet
lines from radiator.

5. Remove radiator,
6. Install radiator in the reverse
order of remov

. Fill radiator with coolant to spec-
ified quantity.

After installing, run_engine for a
few minutes, and check for leaks.




Injection Pump Assembly (VE-type) —-ENGINE FUEL

_ INJECTION PUMP ASSEMBLY (VE-type)

DESCRIPTION

1. Disassembly and assembly of this
VE-pump should be done only in
service shops authorized by NISSAN/
DATSUN or by the pump manufac-
turer.
2. Before removing fuel injection
pump from vehicle, check closely to
make sure that it is apparently mal-
functioning.

Refer to Trouble Diagnoses and
Corrections in ET section.

INJECTION PUMP

REMOVAL

1

 Remove battery (LD28).

 Disconnect battery ground cable

(LD20).

2. Remove undercover (LD20).

3. Drain coolant.

4.

o Remove air cleaner duct and

resonator (LD28).

© Remove air cleaner duct (LD20).
Remove radiator grille (LD20).
Remove radiator and shroud.
Remove cooling fan.
Loosen alternator bolts.
Remove drive belts.

Alternator

Power steering oil pump.

Compressor

10. Remove power steering oil pump
(LD28).

Never drain power steering oil whil
‘work is being performed.
11. Disconnect following wires and
hoses.
o Accelerator wire
o Throttle control wire
o Fuel hose
o FLCD. vacuum hose.
o Fuel cut solenoid wire.
12. Remove crank damper pulley.
13. Remove dust cover.
14. Loosen spring set pin and set ten-
sioner_pulley to “free tension” posi
tion. Then tighten them
15. Remove drive belt.

EF-2

16. Remove injection pump drive
wires and
starter motor (LD20).

8. Remove water inlet (LD20).
19. Disconnect fuel filter sensor har-
ness, then move fuel filter with brack-
et to work area for safety purposes

(LD20).

remove

(LD:

21. Disconnect injection tube at injec-
tion nozzle side.

Remove injection pump  fixing
nuts and bracket bolt

23. Take out injection pump assembly
with injection tube.

INSTALLATION

Install injection pump assembly in
the reverse order of removal, observing
the following.

1. Set No. I cylinder at top dead
center on compression stroke.

Make sure that grooves in rear plate
and drive plates are aligned with each
other.




ENGINE FUEL — injection Pump Assembly (VE-type;

22. Attach governor weight assembly.
When installing governor shaft, be
careful not to scratch O-rings

Lock nut
O-ring
Governor
it

P

L Governor sieeve. sersoz

sersor

24. Measure axial play of flyweight
holder. If it is not within specified
range, adjust it by means of shim.
am
0.15-0.35 mm
(0.0059 -0.0138 in)

Shims are available in five different
thickness.

Part number Thickess
mm (in)
19208:V0700 | 1.05 (0.0413)
192080701 | 1.25(0.0492)
19208-V0702 | 145(0.0571)
19208:V0703 | 165 (0.0650)
192080704 | 1.85(0.0728)

i
{ %@\“@
D) 'MZIE, A

Closing plug.

(1) Remove lock nut, governor shaft
and flyweight assembly.

(2) Install Tool and flyweight assem-
bly in place of governor shaft.
Be sure to install shim and washer

23. Adjust dimension “L”, as shown. Redlioidh )
when installing flyweight assembly.
g seram 29
15-2.0mm ( X
a. Tighten lock nut to specified 2. Measurement of dimension “MS™
torque. (for determing starting amount of fuel
@:25-20Nm injection)

(25-3.0 kgm,
18- 22 ftib)

right hand thread for those rotating
in “L" direction.

LD20 engine
Dimension “MS” is the distance
from closing plug to start lever.

Starter lever

sersse

LD28 engine
Dimension “MS” is the distance
from closing plug to Ungleich lever.

ser1son )

(3) Set Tool, as shown.






