


INTRODUCTION

The purpose of this Workshop Manual, is to help the
Service personnel to carry out the repair and mainte-
nance works on the new models RD28 and RD28T.

Throughout the Manual, the model or models of engine
are only indicated when the information is specific for
one of them: if not, it shall be understood that the said
information is common to both engines.

All information contained in this Manual is that curren-
tly in use at the time of printing. Nissan Motor Iberica,
reserves the right to modify the specifications and
equipment of its products, at any time and without pri-
or notice.

EDITED BY THE
TECHNICAL ASSISTANCE DIRECTION

All rights reserved
The total or partial translation, alteration or photocopy-
ing of this publication, without previous consent from
Nissan Motor Iberica, is prohibited.

NISSAN MOTOR IBERICA, S.A.

Barcelona, Spain
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PRECAUTIONS

GENERAL

The following precautions must be taken to guarantee the
safety and suitability of the repair and maintenance oper-
ations carried out on the vehicle.

These warnings will not be repeated in each Chapter.

1. Never leave the engine running in a closed space where

the exhaust gases cannot be easily extracted.

Check that the place of work is always well ventilated
and does not contain flammable materials. Use
extreme care when handling flammable or toxic
substances such as gasoline, refrigerant gas, etc. When
working in a pit or in any enclosed area, make sure
suitable ventilation is provided before handling dan-
gerous materials.

Never smoke when working on the vehicle.

. Before jacking up the vehicle, chock the wheels so as to

prevent any possible movement. When the vehicle is
raised, and before working an it, support it at the rest
and towing points.

All these operations should be carried out with the vehi-
cle standing on a flat surface.

. When a heavy component such as the engine, differen-

tial or transmission is removed, take the necessary pre-
cautions to ensure that the said component does not
drop and cause a sudden out of balance in the vehicle.
Likewise ensure that the component does not strike
against adjacent parts, especially brake pipes, brake
booster, ete.

. Before starting ary repair in which battery current is not

used, disconnect the ignition switch and the battery
ground cables, so as to prevent any short-circuit.

5. Avoid all contact with hot metal elements, such as the

radiator, exhaust manifold, exhaust pipe and muffler.

Never remove the radiator cap whist the engine is hot.
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1. Seat protection cover
2. Mudguard protection

6. Before starting work on the vehicle, protect the mudg-
uards, upholstery and carpeting, so as to prevent
scratches and stains.

Take care not to scratch the paintwork with the keys, or
buckles and buttons of work clothes.

7. Clean all disassembled parts with the indicated liquid
or solvent before their inspection or installation.

8. Replace all oil seals, sealing gaskets, packings, O
rings, lockwashers, split pins, self-locking nuts and
other parts as applicable.

9. Place the disassembled parts in the sequence and po-
sition in which they are instalied.

10. Do not touch the terminals of electrical components
that use microprocessors, such as electronic control
devices, since the static electricity from one’s body
could damage the internal electronic components.

11.” When disconnecting vacuum or pressure air lines,
mark them so that they can be reinstalled in their
correct position.

12. Use the lubricants specified in the Sub-Section “‘Rec-
ommended Lubricants”, of Section MA.

13. Always use the recommended glues and sealers, or
their equivalent.

14. The correct standard and special recommended tools
shall be used to ensure a safe and effective repair.

15. After carrying out repairs on the fuel, oil, water, air or
exhaust systems, check that there are no leaks.

16. Suitably remove the oil or solvent used for cleaning
the parts.

TURBOCHARGER

The turbocharger system uses engine oil. and coolant for
the lubrication and cooling of its rotating parts. When the
engine is running at maximum speed, the turbine turns at
speeds above 100,000 r.p.m., and its temperature can
reach 870 °C (1,598 °F). It is therefore essential to maintain
a constant flow of oil and coolant to the turbocharger. A
sudden interruption in the supply can produce serious
damage in the turbocharger.

To ensure correct operation of the system, pay special at-
tention to the procedure stated below.

1. Always use the recommended oil and coolant.

2. Never accelerate the engine to high revolutions im-
mediately after starting it.

3. If the engine has been running at high speed for a pro-
longed period of time, leave it to run at idling speed for
a few minutes before stopping it.
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SYMBOLOGY

1. The following SYMBOLS are used:
: Tightening torque. Nm (kgm) (ft-lb).

- Unless otherwise specified, apply multi-purpose
grease.

. Lubricate with oil.
: Apply sealant.
: Check.

oonm 03

: Replace after each removal.

2. The precautions to be taken to avoid personal injury,
and damage to engine components, are included in the
NOTES and WARNINGS.

ENGINE APPLICATIONS
MODEL VEHICLE
— HARDTOP
RD28 - \H/LS:LROOF HARDTOP
— STATION WAGON
— HARDTOP
RD28T VAN

— STATION WAGON

NOTE: In the operations, figures, notes, etc., in which a parti-
cular model or models of vehicle is not specified, it shall be
understood that they are common to all of them.
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ENGINE SERIAL NUMBER
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The engine serial number is stamped on the right rear side
of the engine block.

RD28 - XXXXXX
Serial number

Engine model

)
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HARDTOP
HARDTOP
APPLICATION H'GH'ROS::ARDTOP VAN
STATION WAGON STATION WAGON

Engine model RD28 RD28T
Operating principle Diesel cycle

Number 6

Bore 85 (3.35)

mm {in}

Cylinders Stroke 83 (3.27)

Arrangement Vertical, in-line

Stroke/bore ratio 0.97
Cubic capacity cm? (in?) 2,826 (172.44)
Cycle 4 stroke
Injection order 1-5-3-6-2-4
Compression ratio 21.2 £ 1.2:1
Compression pressure kg/cm? {rpm) 25-31 (200)

Compression 1 2
Number of piston rings

Oil scraper 1
Number of main bearings 7
Idiing speed 650 13°

rpm

Maximum engine speed 5,000 = 100 4,600 = 100
Static injection advance mm {in) 0.75 + 0.03 {0.0295 *+ 0.0012) 0.86 + 0.05 (0.0339 + 0.0020)

Inlet
Valve setting (self-adjusting hydraulic tappets)

Exhaust
Dynamic injection advance APMS degrees {rpm) 6° (650 + 50} 8° (650 + 50)
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TIGHTENING TORQUES OF STANDARD BOLTS

TIGHTENING TORQUE
GRADE NOMINAL SIZE DIAMETER PITCH
{mm)* {(mm) Nm kgm ft-ib
M6 6.0 1.0 3-4 0.3-04 2.2-2.9
1.25 8-11 0.8-1.1 5.8-8.0
M8 8.0
1.0 8-11 0.8-1.1 5.8-8.0
1.5 16-22 1.6-2.2 12-16
a7 M10 10.0
1.25 16-22 1.6-2.2 12-16
1.75 26-36 2.7-3.7 20-27
M12 12.0
1.25 30-40 3.1-4.1 22-30
M14 14.0 15 46-62 4.7-6.3 34-46
M6 6.0 1.0 6-7 0.6-0.7 4.3-5.1
1.25 14-18 1.4-1.8 10-13
ms 8.0
1.0 14-18 1.4-1.8 10-13
15 25-35 2.6-3.6 19-26
7T M10 10.0
1.25 26-36 2.7-3.7 20-27
1.75 45-61 4.6-6.2 33-45
M12 12.0
1.25 50-68 5.1-6.9 37-50
M14 14.0 15 76-103 7.7-10.5 56-76
M6 6.0 1.0 8-11 0.8-1.1 5.8-8.0
. 19-25 .9-2. 4-
Ms 8.0 1.25 1.9-2.5 14-18
1.0 20-27 2.0-2.8 14-20
15 36-50 3.7-6.1 27-37
9T M10 10.0
1.25 39-51 4.0-5.2 29-38
1.75 65-88 6.6-9.0 48-65
M12 12.0
1.25 72-97 7.3-9.9 53-72
M1i4 14.0 15 109-147 11.1-15.0 80-108
1. The special parts are excluded. Grade Mark
2. These values are only applicable ;; """"""""""""""" ;
1o bolts that have T ]

the following

marks on the head.

*Nominal diameter

M 6

[

Nominal diameter of bolt thread {(Unit: mm)

Metric thread.
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SPECIAL SERVICE TOOLS

PART N.° . DENOMINATION

S$T-193-20000 Wrench for extracting
engine oil filter.

EG-176-50301 Radiator cap
and cooling system
pressure tester.
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HEALTH AND ENVIRONMENTAL
PROTECTION PRECAUTIONS

ENGINE OILS

Prolonged and repeated contact with mineral oil will result in the removal of natural fats from the skin, leading to
dryness, irritation and dermatitis. In addition, used engine oil contains potentially harmful contaminants which may
cause skin cancer. Adequate means of skin protection and washing facilities should be provided.

Health Protection

a) Avoid prolonged and repeated contact with oils, particularly used engine oils.

b) Wear protective clothing, including impervious gloves where practicable.

¢) Do not put oily rags in pockets.

d) Avoid contaminating clothes, particularly underpants, with oil.

e) Overalls must be cleaned regularly. Discard unwashable clothing and oil impregnated footwear.
f) First Aid treatment should be obtained immediately for open cuts and wounds.

g) Use barrier creams, applying before each work period, to help the removal of oil from the skin.

h) Wash with soap and water to ensure all oil is removed (skin cleansers and nail brushes will help). Preparations
containing lanolin replace the natural skin oils which have been removed.

i) Do not use petrol, kerosine, diesel fuel, gas oil, thinners or solvents for washing skin.
i} If skin disorders develop, obtain medical advice. ‘
k) Where practicable, degrease components prior to handling.

1) Where there is a risk of eye contact, eye protection should be worn, for example, chemical goggles or face shields;
in addition an eye wash facility should be provided.

Environmental Protection
It is illegal to pour used oil on to the ground, down sewers or drains, or into water courses.

The burning of used engine oil in small space heaters or boilers is not recommended unless emission control equip-
ment is fitted: in cases of doubt check with the Local Authority.

Dispose of used oil through authorised waste disposal contractors to licensed waste disposal sites, or to the waste oil
reclamation trade. If in doubt, contact the Local Authority for advice on disposal facilities.
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RECOMMENDED LUBRICANTS

LUBRICANTS SAE VISCOSITY INDEX
LUBRICANT SPECIFICATION REMARKS OQutside air temperature before
- the next oil change
Diesel
engines . OIL FOR DIESEL ENGINES
For further details,
Naturally MIL-L-2104D see the Table o °
aspirated CCMC D2-PD1 of Recommended C _F
APICDII Viscosities A} _j/\/\-(\
(SAE) +a0{jproaf—-~-----~ -
Turbocharged CCMC D3-PD1
API CE aolllsssbh ——---- — o - —-
Anti-freeze —_ Ethyl-glycol Q g
base +20 +68F—-——- T_\- o..;' )
ws|flesob- -1 T E Bl [
The oil specification for Diesel engines is compulsory. = ; o g g %
ko o~
2 =4 uga Z|
0 Ri+32 1 AASVA 11 P31 =)
ENGINE RD28 and RD28T = o
_ Withfilter and cooler | 6.7 SOl TR L 1
Capacity L
Without filter or cooler I 6.0 20|k -4 -1 LA
-30|}|-22}- |
"%

@ * Not recommended
for prolonged driving
at high speeds.

MA-486 '
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ENGINE MAINTENANCE

MA-427

COMPONENTS

. Water pump

. Tensioner puliey

. Alternator

. Air compressor

. Crankshaft pulley

. Power steering pump

-

AW

TN

DRIVE BELTS

CHECKING THE DRIVE BELTS

1. Check that the belts are not cracked, cut, worn or
stained with oil. Replace where necessary. The belts
should not rub on the bottom of the pulley groove. The
water pump has two belts. Where necessary, replace

both belts.

2. Check the flexure by applying pressure at a point
halfway between each pulley.

Adjust the tension if the flexure is greater than the spe-

cified value.
Unit: mm (in)
USED BELT ADJUSTMENT
FLEXURE FLEXURE
T OF THE
Limit Corrected NEW
flexure BELT
25* 14-16* 12-14*
(0.98) {0.55-0.63) {0.47-0.55)
Alternator 17 12-14 9-11
(0.67) {0.47-0.55) (0.35-0.43)
10* 5-7* 4-6%
Air conditioning (0.39) (0.20-0.28) (0.16-0.24)
compressor 11 7-9 6-8
{0.43) (0.28-0.35) (0.24-0.31)
15* 8-10* 6-8*
Power steering {0.59) (0.31-0.39) (0.24-0.31)
pump 14 10-12 9-11
{0.55) (0.39-0.47) (0.35-0.43)
Applied thrust
force 98 N (10 kg, 22 Ib)

* RD28 ENGINE

Check the belt flexure with the engine cold.
If it is still hot, wait at least 30 minutes.
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COOLING SYSTEM

CHANGING THE ENGINE COOLANT

WARNING:
Never attempt to change the coolant whilst the engine is hot,
because there is a risk of burning ownself.

Whenever the coolant is changed, set the heating control at
the end of its travel, e.g. at the “HOT” position.

1. Drain the coolant.

(a) Open the drain plug, located at the bottom of the
radiator, and remove the plug.

(b) Remove the engine block drain plug and allow all
the water to flow out.

2. Fill the radiator and engine with new coolant.

(a) Make sure that the radiator and engine block drain
plugs are correctly tightened.

) Engine block drain plug
{Use an appropriate sealant)
20-29 Nm (2.0-3.0 kgm) (14-22 ft-1b)

(b) Open the air vent plug {1).

{c) Fill the radiator and engine block with new coolant
up to the filler orifice. Use the proportion of water-
antifreeze mixture indicated on the antifreeze con-
tainer.

Slowly pour the coolant through the filler mouth so that any
air in the system can escape.

{d) Tighten the air vent plug (1).

{e) Fill the reserve tank (2) up to the “MAX" level and
tighten the radiator cap.

(f) Run the engine at idling speed until the thermostat
opens {after about 10 minutes).

Carefully watch the water temperature gauge.

(g) Stop the engine and, when it has cooled down, add
more coolant to the radiator and engine block until
it flows out of the filler orifice. Pour coolant in the
reserve tank until arriving to the "MAX" level.

(h) Repeat operations (6) and (7) until the coolant level
ceases to drop after the engine has been operated.

CHECKING THE COOLING SYSTEM
INSPECTING THE HOSES

Check that the hoses are not loose, do not show signs of
leaks, cracks, rubbing or wear, and that the connections
are tight.

)
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CHECKING FOR LEAKS IN THE COOLING SYSTEM

Apply pressure to the cooling system, using the tool (1)
EG-176-50301 to check for leaks.

Test pressure:
157 kPa (1.57 bar) (1.6 kg/cm?) (23 Ib/in?)

WARNING:
If a pressure greater than the specified value is applied, it can
damage the radiator.

CHECKING THE RADIATOR CAP

Check the condition of the radiator cap by applying pres-
sure with the cap checking tool (1) EG-176-50301.

Radiator cap safety pressure:
79-98 kPa (0.78-0.98 bar)
{0.8-1.0 kg/cm?) (11-14 Ib/in?)

FUEL SYSTEM

CHECKING THE FUEL SYSTEM

Check the fuel lines to make sure there are no loose con-
nections, cracks or defects. Tighten any loose connections
and replace defective parts.

REPLACING THE AIR CLEANER
{VISCOUS PAPER)

Under no circumstance shall the filter element be cleaned
and used again. When the element is replaced, clean the
inside of the bowl and cover with a damp cloth.

CHECKING THE FUEL FILTER, DRAINING THE WATER
AND REPLACING THE FILTER

This filter incorporates the priming pump and the fuel filter
sensor.

The fuel filter sensor can be used again after these oper-
ations.

. Priming pump

. Fuel filter

. Sensor -

. Drain connection

HWN =
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REPLACING THE FUEL FILTER

1. Remove the fuel filter sensor and take out the fuel filter.
Remove the fuel filter, using the correct tool (1).

Install the sensor in the new filter.

Connect the fuel filter to the priming pump.

Bleed the air.
See Section «EF» for instructions for bieeding the fuel
system.

o Wb

Start the engine and check for leaks.

DRAINING THE WATER
1. Place a container under the fuel filter.
2. Loosen the connection and drain the water.

The water will start to come out when the connection has
been unsrewed 4 or 5 turns.

3. Bleed the air. »
See Section «EF» for instructions for bleeding the fuel
system.

LUBRICATION SYSTEM

CHANGING THE ENGINE OIL

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

1. Once the engine has reached its normal operating tem-
perature, check that there are no oil leaks.

2. Stop the engine.
3. Remove the oil filler and drain plugs.
4. Drain all the oil and refill with fresh oil.

Oil capacity (approx.):
Changing the oil filter: 6.7 (5.89 qt)
Without changing the oil filter: 6.0 (5.27 qt)

WARNING:

e Clean the draining plug and fit a new washer.

[U} Draining plug
29-39 Nm
(3.0-4.0 kgm) (22-29 ft-Ib)

o Use the recommended engine oil.
e Fill up to the level “H".
e Do not overfill.

5. Check that the oil level is maintained between the limits

(1).

6. Start the engine. Check that there is no oil leak around
the drain plug and the oil filter.

7. Run the engine for a few minutes and then stop it. Re-
check the oil level.
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CHANGING THE OIL FILTER
1. Remove the filter, using the tool (1), ST-193-20000.

NOTE: Be careful not to burn yourself, since the oil may still
be hot.

2. Before installing the new oil filter, clean the mating
surface of the head and apply a thin film of engine oil to
the rubber sealing ring.

3. Fit the filter on the head and screw it in until a slight
resistance is felt, then tighten it an additional 2/3 rds of
aturn.

4. Check the oil fevel and add more oil if necessary. See
the Section “Changing the Engine Qil".

INJECTION SYSTEM

CHECKING THE INJECTORS
WARNING:

. When using the injector checking tool, special care must be

taken to ensure that the fuel atomized by the nozzle does not
come into contact with the hands or body, and it is recom-
mended to wear protection goggles.

1. Clean and check the nozzies.

2. Install the injector on the checking tool and bleed the air
through the flared nut.

3. Check the initial injection pressure by pumping with the
lever of the checking tool at a rate of once per second.

Initial injection pressure:
12,259-13,239 kPa
(122.6-132.4 bar) (125-135 kg/cm?) (1,778-1,920 Ib/in?)

Initial injection pressure at the new injector:
13,329-14,024 kPa
{132.4-140.2 bar) (135-143 kg/cm?) (1,920-2,033 Ib/in?)

The initial injection pressure must be checked whenever a
new injector is installed.
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1. idling control knob

2. Accelerator control lever

3. Idling contro! lever adjustment
screw

4.

5.

6.

To adjust the injection pressure, it is necessary to
change the adjustment shims (1).

a. The initial injection pressure increases when the
thickness of the shims is increased. The initial injection
pressure is reduced when the thickness of the shims is
reduced.

b. A shim thickness of 0.04 mm (0.0016 in) corresponds
to a difference of approximately 471 kPa (4.71 bar)
(4.8 kg/cm?) (68 Ib/in?) in the initial injection pressure.

Check the shape of the atomized spray by pumping the
handle of the checking tool at a rate of once per second.

The incorrect shapes of the atomized spray or the ap-
pearance of drops at the nozzle are often due to incor-
rect contact between the needie and its seating. If this
problem is produced, the injector must be repaired. For
this, see the Sub-Section “Replacing the Injector” in
Section EF.

CHECKING THE IDLING SPEED
PREPARATION

1.
2.
3.

Make sure that the injection advance setting is correct.
Check that the injectors are in perfect condition.
Check:

— That the air cleaner is not obstructed.

-— Engine oil and coolant levels.

— Air intake system.

— Qil filler plug, dipstick, etc.

Move the gear shift lever to the neutral position. Apply
the parking brake and chock the front and rear wheels.

5. Turn off the air conditioner, lights and accessories.

6. Make sure that the idling speed control knob is turned

10

fully in a counterclockwise direction, and that the idling
adjustment screw does not come into contact with the
accelerator contro! lever.
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MA-438

1. Maximum speed adjustment screw
2. Full power adjustment screw

3. Seals

ADJUSTING THE IDLING SPEED

1. Start the engine and run it until arriving to the normal
operating temperature.

2. Connect the tachometer measuring unit to N.° 1 fuel
injection pipe.

In order to obtain a correct reading of the engine speed, re-
move the clamp that holds N.° 1 fuel injection pipe.

3. With the engine running, check the idling speed.
Idling speed {rpm): 650 *5°

4. If the speed is not within the specified values, proceed
as follows:

a) Slacken the locknut of the idling speed adjustment
screw.

b) Turn the adjustment screw in the corresponding
direction until obtaining the specified idling speed.

c) Tighten the locknut.

CAUTION:
e Do not remove the wire locks unless absolutely necessary.

o If the position of the full power adjustment screw and the
diaphragm screw is altered, the fuel flow specifications will
be changed and the engine will be incorrectly adjusted. To
adust the fuel injection pump, a suitable checking tool
must be used.

o |f the maximum speed adjustment screw is turned in the
direction that increases the angle of the control lever, the
engine could suffer serious damage.

11
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L MA-439 %

1. Gap 1 mm (0.04 in)
2. Adjustment screw
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MODEL EQUIPPED WITH AIR CONDITIONER

1. Check that the gap between the needle of the idling
speed control lever and the fuel injection pump control
lever is within the specified limits.

2. With the air conditioner turned off, adjust the idling
speed to the specified rpm.

3. Next, with the air conditioner operating, check that the
idling speed is still correct.

Unit: rpm

Indling speed (air conditioner aperating) 850 + 50 l

if the idling speed is not correct, set it by means of the Fuel
Injection Control Device adjustment screw. ~

ADJUSTING THE DAMPER

Unit: rpm

l 1,300 = 200 J

Insert a gauge block of 2.7 + 0.05 mm (0.1063-0.0020 in)
RD28 engine or 3.8 + 0.05 mm (0.1496-0.0020 in) RD28T
engine between the idling speed adjusting screw and the
retainer, and turn the damper adjusting screw until it
makes contact with the rod.

12
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REPLACING THE TIMING BELT

1. Remove the connection pipe between the inlet mani-
fold and the air cleaner.

N

. Drain the coolant from the system and take off the top
radiator hose.

w

. Remove the radiator shroud.

I

. Remove the fan and the viscous coupling.

o

. Remove the belts from the: Power steering pump,
water pump, alternator, and air conditioning
compressor if fitted.

[22]

. Set the N.° 1 cylinder piston at the B.D.C. of its expan-
sion stroke, as shown in the figure.

7. Using a universal extractor (1), remove the crankshaft
pulley.
8. Remove the water pump puliey.

9. Take out the bolts and remove the upper and lower
covers {2) and (3).

10. Remove the tensioner spring (4) and slacken the lock-
nut (5) of the puliey tensioner.

11. Remove the timing belt.

Once the belt is removed, do not turn the crankshaft or the
camshaft separately, because the valves would strike against
the piston crowns.

13
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WARNING:
¢ Do not bend nor twist the timing belt excessively.

e Once the belt is removed, do not turn the crankshaft or
camshaft separately, because the valves would strike
against the piston crowns.

e Check that the timing belt, camshaft gear, crankshaft gear,
tensioner pulley, fuel injection pump gear and the pulley
tensioner are clean.

12. Visually inspect the condition of the belt.

SYMPTOM

FAULT

PROBABLE CAUSE

Broken beit.

® Incorrect handling.
e Defective sealing of the belt cover.

e Coolant ieaks through the water pump.

Broken tooth/it is
stuck to the base

o Camshaft sticking.

cracked or worn.

MA-312

of the tooth. e Fuel injection pump sticking.

e Qil leaks through camshaft/crankshaft oil seal.
The upper face e Tensioner sticking.
of the belt is

e Engine overheating.

e Rubbing against the belt cover.

14
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SYMPTOM

FAULT

PROBABLE CAUSE

The side face
is worn.

MA-312

e The side face of the belt is so worn that it has
lost ist original shape.

e The edges of the belt are worn and rounded.

o The reinforcement cords are worn.

e incorrect belt installation.

e Defective operation of cranckshaft puliey plates
or the timing belt.

The teeth are worn,

Defective sealing of the belt cover.

T e Coolant leaks through the water pump.
e Defective operation of the camshaft.
e Defective operation of the fuel injection pump.
e Belt excessively tight.
MA-312
e The flank area of the teeth is worn.
® The tooth area has become frayed, the rubber
layer is worn and has a whitish aspect, or the
reinforcement has irregularities.
Oil, coolant o Leaks through the oil seals.
or water
on the belt. ® Coolant leaks through the water pump.
e Defective sealing of the belt cover.
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" MAINTENANCE

e RD28, RD28T

13.. Check that the N.° 1 cylinder piston is at the B.D.C. of
its expansion stroke, as shown below.

Make sure that the crankshaft key (1) is facing downwards.
14. Install the belt.

a. Make sure that the belt, gears and pulieys are clean
and free of oil or water. Remember not to bend nor
twist the belt excessively.

b. Align the white lines (2) of the belt with the corre-
sponding marks on the gears of the camshaft (3),
crankshaft (4) and fuel injection pump (5).

¢. The arrow on the belt must face towards the front.

d. Alignment marks (6).

16



RD28, RD28T

N

MA

MAINTENANCE

MA-452

MA-451

15.

16.

17.

18.

19.

20.

Fit the tensioner spring (1). Turn the crankshaft twice
in a clockwise direction and tighten the beit tensioner
jocknut {2).

] 32-40 Nm
(3.3-4.1 kgm) (24-30 ft-ib)

Fit the upper and lower covers and secure them with
the bolts.

[OJ Cover bolts:
3.5 Nm (0.3-0.5 kgm) (2.2-3.6 ft-lb)

install the crankshaft pulley and tighten the retaining
bolt to the specified torque.

[} Pulley bolt:
142-152 Nm (14.5-15.5 kgm) {105-112 ft-Ib) .

Install the water pump pulley, viscous coupling and
the fan.

[UJ Pulley and fan nuts and bolts:
7-8 Nm (0.7-0.8 kgm) (5.1-5.8 ft-Ib)

Fit the drive belts and check their tension by applying
pressure halfway between the pulleys (see Page 5 of
this Section).

Eor the rest of the components, proceed in reverse
order of removal.

Check the belt flexure when the engine is cold.
If it is still hot, wait for at least 30 minutes.

17
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MAINTENANCE RD28, RD28T
BELT FLEXURE Unit: mm {in)
FLEXURE OF THE USED BELT FLEXURE ADJUSTMENT
OF THE NEW BELT
Limit Corrected flexure
17 12-14 9-11
(0.87)° {0.47-0.55) {0.35-0.43)
Alternator 25 14-16 12-14
(0.98)* {0.55-0.63)* (0.47-0.55)*
1 7-9 6-8
Air conditioning (0.43) {0.28-0.35) (0.24-0.31)
compressor 10 5-7 4-6
{0.39)* (0.20-0.28)* (0.16-0.24)*
14 10-12 9-11
Poweer steering (0.55) (0.39-0.47) (0.35-0.43)
pump 15 8-10 6-8
(0.59)* (0.31-0.39)* (0.24-0.31)*
Applied thrust force 98 N (10 kg, 22 Ib)

* RD28 ENGINE
Check the belt flexure whilst the engine is cold.
If the engine is still not, wait at least 30 minutes.

INJECTOR

Initial injection pressure
New

kPa (bar)} (kg/em?) (Ib/in?)

13,239-14,024 {132.4-140.2)
(135-143) (1,920-2,033)

Used

12,259-13,239 (122.6-132.4)
(125-135) (1,778-1,920)

INJECTION ADVANCE AND IDLING SPEED ADJUSTMENT

Injection advance (piston rise}

(Equivalent to A.P.M.S. 6.° RD28 and 8.° RD28T)
0.75 + 0.03 mm (0.0295 + 0.0012 in)*
0.86 £ 0.05 mm (0.0339 =+ 0.0020 in)

Idling speed rpm

650 *8°

* RD28 ENGINE
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RD28, RD28T MAINTENANCE
OIL CAPACITY (top up) Unit: | (gt}
Changing the oil filter 6.7 (5.89)
Without changing the oil filter 6.0 {5.27)
COOLING SYSTEM
Radiator cap relief pressure
78-98 (0.78-0.98)
(0.8-1.0) (11-14)
kPa (bar) (kg/cm?) {Ib/in?)
Cooling system leak test pressure
98 (0.98) {1.0) (14)
157 (1.57) (1.6} (23)*
*RD28 ENGINE
TIGHTENING TORQUES
COMPONENTS Nm kgm ft-lb
Alternator-bracket 63-77 6.4-7.9 46-57
43-58* 4.4-5.9 32-43
Alternator-adjusting rod 16-21 1.6-2.1 12-15
Adjustment bolt,
power steering pump 16-21 1.6-2.1 12-15
Bolt, air conditioning
compressor bracket 43-58 4.4-5.9 32-43
Retaining nut, fuel
injection pump 16-21 1.6-2.1 12-15
Injection pipe 22-25 2.2-25 16-18
Leakoff pipe 39-49 4.0-5.0 29-36
Injector 539-69 6.0-7.0 43-51
Drain plug, oil pan 29-39 3.0-4.0 22-29
Bolt, tensioner puliey 32-40 3.3-4.1 24-30
Bolt, pulley-guide 32-40 3.4-4.1 24-30
Bolt, front cover 3-5 0.3-0.5 2.2-3.6
Bolt, crankshaft pulley 142-152 14.5-15.5 105-112

*RD28 ENGINE
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RD28, RD28T ENGINE MECHANICAL
APPLICATION
PART N.° DENOMINATION
RD28 RD28T
KV-101-06500 Engine support
accessory
{Universal Clamp)
X X
Used with ST-050-1S000
ST-050-15000 Engine support
(Stand)
(¥ $T-050-11000 Engine stand X X
(2) ST-050-12000 Base
KV-101-07501 Valve guide oil
seal inserter X X
KV-101-07900 Vaive guide oil
seal extractor
X X
| KV-101-09250 Valve spring
compressor
(1) KV-101-08210 Compressor X X
(@ KV-101-09220 Adapter
EH-034-70000 Piston ring compressor
X X
ST-166-10001 ‘Guide bush extractor
X X
Shop tool (@® Dial indicator
(@ Magnetic base
X X




EM

ENGINE MECHANICAL RD28, RD28T
APPLICATION
PART N.° DENOMINATION -
RD28 RD28T
KV-111-02900 Fuel injection pump
gear extractor
X X
ED-196-00000 Diesel compression
pressure tester,
10-60 bar X X
KV-111-00300 injector wrench
X X
KV-101-11100 Tool for sump
sealer
X X
ST-101-20000 Cylinder head
bolt adapter
X X
Shop Engine lifting tool.
manufactured To remove and install
tool the engine in the vehicle
X X




RD28, RD28T ENGINE MECHANICAL

ENGINE COMPONENTS

RIGH HAND SIDE

M@ 3949 {4.05.0) (29-36)
X
@/

O] z2.25(22-25) {1618)

0 wea1620 0279 Ty,
) 2n /\@\/
233.0) (1622 —&

{5.56.5} 4047}

@ w2
LA
{12:15)

[} 1621 (1.621) (12:15)

[ Nm {kgmi i)

EM-1045

COMPONENTS
1. Leakoff pipe 5. Fuel injection pump drive gear
2. Injector 6. Qil cooler
3. Injection pipes 7. Head
4. Fuel injection pump 8. QOil filter

e AT TRy
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ENGINE MECHANICAL RD28, RD28T

LEFT HAND SIDE

E [ 16-21{1.62.1){12:15) 7

M10: 25-28 {2.6-3.0} {19-22)
M8: 16-21{1.6-2.1) [12-15)

=

{2 78(07-08) (5.158] /

10} M10: 25-29 (26-3.0) (18-22)
MB: 16:21{1.6:2.1) (12-15)

(\ [F) 43.58 (4.4-59) {3243}

© en f V)
{6.4-7.9) (46-67) @ ] f
2
%2 L
[ 3040 {3.14.1) {22:30)

(1621 1215 1621 {16:2.1) {12-15)

{©) 6.38.3(0.64-0.85) {4.6-6.1)

EM-1046 1S N kgm) fr4b]
COMPONENTS

1. Fan 13. Outlet elbow to exhaust pipe
2. Viscous coupling 14. Turbocharger .
3. Water pump pulley 15. Gasket
4. Water pump 16. Turbocharger connection hose
5. Thermostat 17. Air cleaner connection hose
6. Thermostat housing 18. Alternator
7. Cooling connection 19. Exhaust pipe protection
8. Inlet manifold (RD28T) 20. Inlet manifold assembly (RD28)
9. Manifold gasket 21. Exhaust manifold (RD28)

10. E.G.R. control valve 22. Exhaust pipe protector

11. E.G.R. connection pipe 23. Iniet manifold adapter

12. Exhaust manifold (RD28T)
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RD28, RD28T

ENGINE MECHANICAL

FRONT

TIMING GEARS

@3-5

{0.3-05) (2.2:3.6)

(S 35
10.3-05) (22:3.6)

[DJ 142152

(145155} {105-112)

EM-1047

(10

Q) n40(3:34 {2630

< 2a

__< >-_— (334.1) 24.30)

O] w2002 09

[T N {kgm) fft-lo}

COMPONENTS

Washer

. Tensioner pulley

. Tensioner spring

. Fuel injection pump drive gear
. ldler pulley

. Crankshaft gear washer

. Crankshaft gear

8. Crankshaft pulley washer
9. Lower timing gear cover
10. Crankshaft pulley
11. Washer
12. Upper timing gear cover
13. Timing belt
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ENGINE MECHANICAL RD28, RD28T
INTERNAL PARTS

CYLINDER HEAD

123132
(o201 il
35
Mmmmum
[T 350305 (2336)
[C] 1520 (1520 (11-14)
O 1paen
EM-1048 (G Nm tkgm) fit1b)

PNOOAWN

. Rocker cover

Gasket

. Camshaft bearing caps

Oil seal

. Hydraulic tappets

Split cones
Valve spring retainer

. Valve springs

COMPONENTS

. Valve retainer

. Spring seating washer
. Valve guide

. Camshaft gear

. Timing gear backplate
. Valve seat

. Iniet valve

. Exhaust valve

8

. Combustion chamber

. Cylinder head gasket

. Incandescent plug

. Water temperature sensor

. Thermal transmitter

. Cylinder head

. Cylinder head retaining bolts
. Camshaft

Py
S

=



RD28, RD28T ENGINE MECHANICAL

ENGINE BLOCK, CRANKSHAFT, PISTON AND OIL PUMP

15t 141 (1.4-1.6}{10-12)
2nd. 3745 (3.84.6) (27-33)

[C) Tighten in two stages @h/a a

o s
) w12 O&X

{10-1.2){7-9)

[T 238 (3040} (2:29)
la'-

EM-1049 © Am {kgm) (ft-Ib}

COMPONENTS

1. Gudgeon pin 12. Guide bush

2. Piston rings 13. Crankshaft

3. Piston 14. Main bearings

4. Circlip 15. Bearing housing assembly

5. Connecting rod 16. O ring

6. Connecting rod bearings 17. Suction pipe

7. Connecting rod nuts 18. Oil pan

8. Flywheel 19. Front oil seal

9. Rear plate 20. Oil pump
10. Rear oil seal 21. Oil pump gasket
11. Rear oil seal retainer 22. Engine block
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ENGINE MECHANICAL RD28, RD28T

CHECKING THE CYLINDER COMPRESSION

1. Allow the engine to warm up sufficiently.

EM-1050

2. Disconnect the injection pipe at the nozzle side and slac-
ken it at the pump side.

Use two wrenches so that the discharge nozzle bracket on
the pump side is not loosened.

3. Remove the leakoff pipe assembly.

So that the leakoff pipe is not brocken, withdraw it whilst
holding the nozzle body assembly.

EM-1052

4. Remove all the injectors, using the special tool or an-
other suitable tool.

1. KV-111-00300

5. Place the adapter and the compression tester (1} in the
cylinder.

1. ED-196-00000

10

o~



RD28, RD28T

EM

ENGINE MECHANICAL

1. Fuel shyt-off solenoid
valve connector

6. Disconnect the fuel shut-off solenoid valve connector.

7. Turn the engine over with the starter motor and check
the reading on the compression tester.

Turning speed: 200 rpm
Compression pressure:
Normal:
3,040 kPa (30.4 bar) (31 kg/cm?) {441 1b/in?)
Limit:
2,452 kPa (24.5 bar) (25 kg/cm?} (356 Ib/in?)
Difference limit between cylinders:
490 kPa (4.9 bar) (5 kg/cm?) (71 Ib/in?)

8. If the pressure is low, pour approximately 3 ml {0.11
ounces) of engine oil in the cylinders, via the injector
orifice, and repeat the test.

VALUES REGISTERED BY THE COMPRESSION TESTER

CAUSE

An increase
is registered

e The piston rings are worn or damaged.

EM-1239
e |f the pressure in two adjacent cylinders is low, this indi-
cates that the sealing gasket is damaged.
e The valve is seized. -
e The problem is at the valve seat or on the vaive face.
The same values
are maintained
EM-1054

11



ENGINE MECHANICAL

EM-1055

1. Nozzle side
2. Combustion chamber side
3. Seating washer

EM-1050

EM-1051

RD28, RD28T
i~
9. Replace the nozzle gaskets and fit the injectors.
The new gasket must be placed in the direction shown in the
figure:
[O] Between the injector and the cylinder head
59-69 Nm
(6.0-7.0 kgm) (43-51 ft-Ib)
10. Hold the nozzle. body assembly when installing the N
ieakoff pipe. i
[@ Leakoff pipe nut
39-49 Nm
(4-5 kgm) (29-36 ft-Ib)
11. Install the injection pipes. ; \
[T Injection pipe
22-25 Nm
(2.2-2.5 kgm) (16-18 ft-Ib)
Use two wrenches so that the discharge nozzie bracket on
the pump side is not loosened.
/\‘
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ENGINE MECHANICAL

® o 000 ®O0
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EM-1056
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EM-1059

EM-1058
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TOTOT OO ®

CYLINDER HEAD

REMOVAL

1. Drain the coolant and disconnect the water hose.
2. Disconnect the exhaust pipe.
3. Remove the timing belt.

Set the N.° 1 cylinder piston at the B.D.C. of its expansion
stroke. See the Section '‘Replacing the Timing Belt” in
Chapter MA.

Once the timing belt is removed, do not turn the crankshaft or
camshaft separately, because the valves would strike against
the piston crowns.

4. Remove the rocker cover retaining bolts in the sequen-
ce shown in the figure.

5. Remove the camshaft gear, tensioner pulley and front
backplate.

6. Remove the ihlet and exhaust manifolds.

Remove the manifold bolts and nuts, following the se-
quence shown in the figure.

When installing the manifolds, tighten the bolts and
nuts in the reverse order of removal. Tighten them in
two or three stages.

7. Remove all the injecﬁon pipes.

8. Remove the cylinder head.

@) (2 Msbolt
® {® Mm12bolt

&

Front

13



ENGINE MECHANICAL

RD28, RD28T

T h

e
® © 0 ® o ® @

EM-1061

EM-1062

1. KV-101-09210 Valve spring compressor.
2. KV-101-09220 Adapter.

DISASSEMBLY

1.

14

Using the tool (1) or similar, remove the oil seal from
the camshaft front bearing housing.

Remove the camshaft bearing cap retaining nuts in two
or three stages, following the sequence shown in the
figure.

To install the camshaft bearing caps, tighten the nuts in
reverse order of removal. Tighten the nuts in two or
three stages.

Remove the camshaft and the oil gasket.

Take out the hydraulic tappets.

a. Never leave the tappets turned upside down, as shown
in the figure, because air could enter and cause them to
be noisy during operation.

b. Never disassemble the tappets.

¢. Lubricate with engine oil.

Use a special tool for valve components or another
suitable tool for removing the components.

N
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Less than 0.1 mm (0.004 in)

RD28, RD28T ENGINE MECHANICAL
N INSPECTION
% @P CYLINDER HEAD DEFORMATION
G Flatness:

EM-1063

1. Ruler

1. 15 mm (0.58 in)

EM-1065

EM-1066

1. Approximately 10.3 mm {0.406 in).

If the specified limits are exceeded, the cylinder head must
be replaced or refinished.
Refinishing limits:
The refinishing limit of the cylinder head face is directly
related with that of the engine block face. Where, “A” is
the refinishing value of the cylinder head pressure face,
and “B” is the refinishing value of the engine block face,
the maximum refinishing limit is:

A + B = 0.1 mm (0.004 in)

VALVE GUIDE CLEARANCE

1. Insert the valve stem in the valve guide and apply pres-
sure in the directions indicated, making the valve slide
downwards. :

If a rocking movement is observed, and the stem goes
in and comes out excessively off-center, or does not
slide correctly, the valve or the valve guide, or both,
must be replaced.

2. Insert the valve stem in the corresponding guide.
3. Measure the deviation.

Deviation limit between the stem and guide:
0.1 mm (0.004 in)
(Half of the indicator reading)

REPLACING THE VALVE GUIDE

1. Heat the cylinder head in an oil bath to 150-160 °C
(303-320 °F).

2. Remove the valve guide with a suitable tool {see figure).

3. Insert a new valve guide until it protrudes 10.3 mm
(0.406 in).

4. Ream the bore.

Reaming diameter:
7.000-7.018 mm (0.2756-0.2763 in)

15
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RD28, RD28T

EM-1067

_— —
O )

s YW Wi

EM-1068

1. Pin
2. Notch

(@N@)
©)

EM-1069

REPLACING THE COMBUSTION CHAMBER

Under normal circumstances it is not necessary to remove
the combustion chambers.

However, if they are cracked or very worn, they must be re-
placed.

1. Remove the connecting parts of the incandescent
plugs, the plugs themselves and the injector nozzles.

2. Remove the combustion chamber so as to ensure that
the cylinder head does not become damaged.

Be careful not to scratch the nozzle orifice.
3. Install the combustion chamber.

a. Heat the cylinder head in oil to a temperature of
150-160 °C (302-320 °F).

b. Align the combustion chamber pin {1) and the notch
(2) of the cylinder head; then fit the combustion
chamber in the cylinder head with the aid of a plas-
tic-faced hammer.

VALVE SEATS
1. Check if the valves fits perfectly on its seat.

Apply prussian blue to the valve face. If the vaive does
not make perfect contact with the seat, it will be necess-
ary to regrind the seat. If the blue covers 360° of the
valve face (1), this means that the valve stem and face
are concentric with one another; if this is not the case,
the valve must be reground or replaced (see 2 and 3).

2. Check that the valve seats are not corroded on their
contact face and, if they are excessively worn, they
must be replaced.

Before regrinding the valve seats, previously check that the
valves and guides are not worn, since if they are, they must
be replaced. Then regrind the valve seats.

16
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ENGINE MECHANICAL

EM-1070
1. Recess diameter
EM-1071
\\
EM-1072

REPLACING THE VALVE SEAT
1. Using a cutter, machine the old seat until it is released.

The depth stop of the tool should be set so that the
cutter cannot go deeper than the bottom face of the
seat recess in the cylinder head.

2. Grind the recess in the cylinder head.

Valve seat recess grinding diameter:
0.5 mm (0.020 in) oversize:
Iniet
41.432-41.454 mm (1.6312-1.6320 in)
Exhaust
35.432-35.454 mm (1.3950-1.3958 in)

The grinding must be carried out in concentric circles around
the center of the valve guide, so that the valve seat is correc-
tly fitted.

3. Heat the cylinder head to 150-160 °C (302-320 °F) and
press-fit the seat to its limit.

When a valve seat is replaced, it will be necessary to also re-
place the vaive.

5. Use the correct tool to regrind the valve seats to the
dimensions indicated in the Section TECHNICAL DATA
AND SPECIFICATIONS.

In order for the grinding to be even, both hands must be used.

6. Apply a small amount of lapping compound on the
valve face and insert the valve in the guide.

Rotate the valve whilst applying pressure to it, until per-
fect contact is obtained between the valve face and the
seat. Remove the valve and clean both the valve and
the seat.

17
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RD28, RD28T

EM-1073

EM-044

EM-046

VALVE DIMENSIONS

1. Check the dimensions of each valve. For this, see the
Section TECHNICAL DATA AND SPECIFICATIONS.

2. Regrind or replace any valve that is defective.

3. The valve face and the foot of the stem, must be refin-
ished on a valve grinding machine.

if the cylinder head has reached the wear limit of 0.5 mm
(0.020 in) in the thickness, it must be replaced.

The regrinding tolerance at the foot of the stem is 0.2 mm
{0.008 in) or less.

PERPENDICULARITY OF THE VALVE SPRINGS

Check the perpendicularity of the valves springs with a
square.

If the valve spring is out of square (value “S”) by more
than the specified value, it must be replaced.
Limit:
Outside
Less than 1.9 mm (0.075 in)
Inside
Less than 1.6 mm {0.063 in)

VALVE SPRING PRESSURE LOAD

Measure the tota! length and tension of each spring. if the
measured value exceeds the specified limit, the spring
must be replaced. See the Section TECHNICAL DATA AND
SPECIFICATIONS.

18
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HYDRAULIC TAPPETS

1. Check that the contact and sliding surfaces are not worn
or scratched.

P

EM-1074

2. Check the diameter of a tappet.

Outside diameter:
34.959-34.975 mm (1.3763-1.3770 in})

EM-1075
3. Check the tappet guide orifice.
:"h& ‘ Orifice diameter: )
RS Onsgimat loarancer | ATET )
=5 L@» VRS 0.023-0.053 mm (0.0009-0.0023 in)
\_-. _l_'."\ﬁ:;_.;,_«. & If the tavppets are noisy, check them.
' ) a. Push the gudgeon pin hard with the finger.

g .
~ @ M \ !"/- [2 . .
/ If it goes in approximately 1 mm (0.04 in), this indi-
@ S RNCE cates that the tappet has air trapped inside.
O O

I 905 b. Refit the tappet.

c. Bleed the air by running the engine at 2400 rpm
without load for about 20 minutes.

1. Bore gauge

WARNING:

Whenever the camshaft is removed to install, remove
or inspect the hydraulic tappets, one must wait at least
30 minutes after installing the camshaft before restar-
ting the engine. (Wait until the hydraulic tappets have
become stabilized). Before starting the engine, turn the
crankshaft over by hand so as to ensure that the pis-
tons do not come into contact with the valves.

d. Next, check if all the air has been expulsed. See (a)
on Point (3).

e. If this is not so, the tappet must be replaced.

19
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RD28, RD28T

EM-1077

EM-1078

EM-1079

EM-1080

EM-1081

VISUAL INSPECTION OF THE CAMSHAFT

Check that the camshaft is not scored, seized or worn.

CAM HEIGHT

Original cam height;

inlet (RD28)

48.70-48.75 mm (1.9173-1.9193 in)
Inlet (RD28T)

47.65-47.70 mm (1.8760-1.8779 in)
Exhaust

49.15-49.20 mm (1.9350-1.9370 in)
Cam wear:
Limit: 0.15 mm (0.0059 in)

If the wear is greater than specified, the camshaft must be
replaced.

CAMSHAFT RUNNOUT

Camshaft runnout (Total indicator reading):
Limit: 0.02 mm (0.0008 in)

Replace the camshaft if this value is exceeded.

CAMSHAFT BEARING CLEARANCE
1. Measure the bore of the camshaft bearings.

Original bore:
30.000-30.021 mm (1.1811-1.1819 in}

2. Measure the outside diameter of the camshaft journal.
Original outside diameter:
29.935-29.955 mm (1.1785-1.1793 in)
If the clearance is greater than the maximum, replace
camshaft and/or cylinder head.

Maximum clearance:
0.045 - 0.086 mm (0.0018 - 0.0034 in)

CAMSHAFT END FLOAT
1. Install the camshaft on the cylinder head.
2. Measure the end float.

Camshaft end float:
0.065-0.169 mm (0.0026-0.0067 in)

20



