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Fault table

1. Starter turns over engine only slowly or not at all
2  Starter motor turns engine, engine does not start
3. Engine does not start while cold
4. Engine does not run smoothly, and stops
5.  Speed fluctuations during operation
6. Slow, periodic fluctuation of speed (approx. 0.5-1 Hz)
7. Quick periodic fluctuation of speed (approx. 8-12 Hz)
8. Engine cannot be switched off
9. Performance unsatisfactory
10. Coolant temperature too high, coolant loss
11. Lubricating oil pressure varies / too low
12. Lubricating oil consumption too high
13. Fuel consumption too high
14. Black smoke
15. Blue smoke
16. White smoke
17. Engine knocks

Possible causes
Battery main switch in “off’ position
Batteries flat
Battery cable connections loose or corroded

X X Battery voltage at control unit is too low, see page 122
X Starter electromagnetic switch sticking (clicks)
X Cable connection from ignition lock to starter electromagnetic switch is loose or interrupted
X Starter motor defective (carbon brushes loosened, coil damaged, ground fault)
X Starter interlock relay defective
X X Fuel tank empty
X X Fuel valve shut
X X Air in fuel system
X X Fuel lines leaky, ruptured, clogged
X X X Fuel filter / prefilter clogged
X Fuel filter clogged with paraffin, see “Fuels, Lubricants...”
Fuel temperature too high
X X Unsuitable fuel, see “Fuels, Lubricants...”
Fuel is slow to ignite, see “Fuels, Lubricants...”
X X Suction height of fuel delivery pump (max. 1m) exceeded
X X Fuel delivery pump faulty
X X Air supply/exhaust gas pipes clogged
X X X Delivery start incorrect
X X Valve clearance not correct
X X Injectors defective, leaking, worn
X Injector needle sticking
X X X Compression insufficient
X Inlet chamber pressure of injection pump too low
X Injection pump defective
Excessive friction in power transmission “actuator-linkage-control rod”
Force of actuator too low
X X Actuator does not move control rod, see page 123
“Actuator-linkage-control rod” transmission stiff / blocked
X X Electro-hydraulic shut-off valve (EHAB) without current
Setting of the D proportion too small, see description of control unit
Setting of the D proportion too large, see description of control unit
Resonance vibrations in the drive / clutch, reduce sensitivity; see description of control unit
Control rod not in full-load position
X X Speed pickup signal is inadequate, see page 124

Temperature in engine room too high, combustion air and fuel too hot
Supply of combustion air insufficient, intake vacuum too high

Intake or exhaust manifold pipe leaky

Charge-air pipes leaky

Intercooler contaminated
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Engine lubrication schedule

® ® ® ® ©

e @
e
CS
(9)

7

Oil suction pipe
Distributor pipe
Oil spray nozzle
Oil pump

Oil pressure relief valve

Bypass valve
Oil filter
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Turbocharger
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Oil cooler
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Injection pump
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Removing and installing the injection pump

Removing the injection pump

e Close shutoff valve from tank to engine

Note:
[13] The subsequent reinstallation of the injec-

tion pump is rendered considerably
easier if before its removal the engine
has been turned to start of delivery. See
chapter “Adjusting start of delivery” on
page 20.

Fig. 1
Remove all fuel lines from the injection pump.

.ﬁ Caution:
The lines contain fuel!

Catch escaping fuel in a suitable con-
tainer.

Fig. 2

Remove the injection lines.

Fig. 3

After removal of the injection lines, we recommend
fitting caps to the connections on the injection
nozzles and injection pump.

This prevents dirt from getting into the injection
system.

ﬁ Caution:
Dirt in the injection system causes:

® nozzles to jam
e the injection-pump drive gear to break

Fig. 4

Remove holders from injection pump.
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Fuel prefilter

Cleaning fuel prefilter
e Close cut-off valve from fuel tank to engine.
Figs. 1 and 2

Undo the fastening bolts of the filter housing and
remove the housing.
Catch escaping fuel in a suitable container.

Fig. 3

Clean filter housing and strainer in clean diesel fuel
and blow out with compressed air
Reassemble fuel prefilter using new seal.

Fig. 4

Operate the plunger on the hand pump until the
overflow valve in the injection pump can be heard
to open

Check fuel pre-filter for leaks while engine is run-
ning.

Note:
[13] When bleeding the fuel system switch on

the electromagnetic shut-off valve (EHAB)
without fail (ignition on), as otherwise fuel
cannot reach the injection pump suction
gallery / suction chamber.

Wiring diagram see page 125.




Repairing coolant pump

Reassembling coolant pump
Fig. 5

Press in coolant pump bearing.

Use a hollow mandrel to press on the outer bear-
ing ring and not on the bearing shaft.

In doing so, align the coolant pump housing hori-
zontally on a firm surface.

Fig. 6
Fit the circlip.

Fig. 7

Press in new mechanical seal with press-fitting
sleeve (special tool, see page 157, item 7) until it
stops.

Observe installation note for seal on page 41.

Note:
(2] The seal can be replaced even without re-

moving the water pump shaft.

39



Removing and installing, repairing oil pum
MLARN g g, rep g pump

Disassembling and assembling oil
pump
Fig. 5

Fit the oil pump in a vice (use protective jaws). Un-
screw the oil pump cover.

Figs. 6 and 7

Pull the driven oil pump wheels from the casing.
Check the gears and pump casing for wear (see
“Service Data”).

Fig. 8

Remove the oil pump drive gear. To do this, lay the
pump on a suitable surface and press off the drive
gear using a mandrel.

Place drive gear on the shaft and press it into
place. Use the other shaft end as support.
Press-on force, refer to “Service Data”.




Replacing the bearing race

Replacing the bearing race
® Removing the flywheel, see page 54
Fig. 1

If the shaft sealing ring on flywheel side is re-
placed, it is also recommended to replace the
bearing race of the flywheel.

Use an extractor to remove the bearing race to be
replaced, see page 157, item 11.2).

Fig. 2

Insert the new bearing race in the drift (special
tool, see page 157, item 11) in such a way that the
inner bevelled side faces the flywheel when fitted
later.

Carefully warm up the drift with bearing race.

The installation temperature of the bearing race is
approx. 150°C.

Fig. 3

Press in the bearing race as far as it will go.

Fig. 4

Seal the gap between flywheel and bearing race
with “Antipor 46”.




Removing and installing the exhaust manifold
MIAN

Removing the exhaust manifold

® Remove air filter.
® Removing the turbocharger, see page 67

Fig. 1

Remove anti—contact protection device and
bracket for air filter.

Fig. 2

Loosen the mounting bolts of the exhaust mani-
fold.

Fig. 3

Remove the exhaust manifold.

Installing exhaust manifold
Fig. 4

Place the exhaust manifold in position with new
gaskets.




Removing and installing the cylinder head
MARN

Installing the cylinder head
Fig. 8

Before fitting, clean and blow out the threaded
holes in the crankcase. Clean the sealing surfaces
on the cylinder head and on the crankcase.

Lay the new cylinder head seal in place, ensuring
that the hole patterns match up, and place the cyl-
inder head on top.

Fig. 9

Two adjusting sleeves are used to secure each
cylinder head (arrow).

Fig. 10

Check cylinder-head bolts for max. permitted

length (see “Service Data”). Removed bolts can be
reused if the max. permitted length is not ex-

ceeded.

Before inserting the cylinder-head bolts, apply en-

gine oil to the thread and coat the seating surface

of the bolt head with installation paste “Optimoly 9
White T".

Fig. 11

Tighten the bolts according to the rotation angle
method. Observe the tightening sequence, pre-
scribed tightening method, instructions and notes
on cylinder-head bolts (see “Service Data”).

Note:
L] To avoid possible deformation between the

cylinder heads and exhaust pipes, we rec-

ommend the following procedure: 10

® Place the cylinder head gaskets and
cylinder heads in position

e Turn the head bolts a few thread turns.

e Secure steel ruler (special tool) with
ground face on the exhaust side;
tightening torque for mounting bolts:
20 Nm. If a straightedge is not avail-
able, mount the exhaust manifold and
tighten to 20 Nm.

e Tighten the cylinder-head bolts as pre-
scribed

® Unscrew the straightedge

e Tighten the exhaust pipe and intake
manifold with the prescribed torque.
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Reworking valve seat

Fig. 4

Release the Jaccard lever, set the magnetic flange g
down flat on the clamping plate and adjust the
height so that the forming cutter does not contact
the valve seat.

Set the toggle switch to position 1.

Tighten the Jaccard lever.

Fig. 5

Machine the valve seat by turning the driving crank
steadily in a clockwise direction and simulta-
neously operating the feed nut.

A Caution:

During the machining process, turn the
crank vigourously and steadily but under
no circumstances against the direction of
turning as this may cause the carbide
cutting edge to break off.

Fig. 6

Once the valve seat has been cleanly machined,
reduce the working pressure of the forming cutter
by 2-3 turns without feed motion.

During these turns, turn the feed nut back 2-3
turns.

Press the toggle switch briefly to position 2 to lift
the magnetic field.

Now move the entire Mira tool upwards and insert
it in the next valve guide, repeating the centring
operation. 6

Use the same cutter settings for all the intake and
exhaust valve seats.

Fig. 7

Observe the specified seat angle.
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Removing and installing camshaft bearing bushes

Installing the camshaft bearing bushes
Fig. 11

Depending on the number of the camshaft bearing,
there are various press-in plates, see also special
tool, page 159, item 26, for pressing in the bearing

bushes ﬁ

Shaft with groove and fixed stop
Striking weight for ® ﬁ

Double-sided guide bush

Press-out plate for bearing bushes 2 to 6 é
Press-in plate for bearing bush 1

Press-in plate for bearing bushes 2 to 4 11

Press-in plate for bearing bushes 5 and 6
Press-in plate for bearing bush 7

@QeOe®e e

Press in the camshaft bearing bush, bearing 2
Figs. 12 and 13

Place the bearing bush on the press—in plate ®.

A Caution
® One oil hole of the bearing bush must
be fixed in place by the spring-loaded
ball.
® The other oil hole must be flush with
the recess of the press-in plate
® The bearing bush must be seated up to
the stop on the press-in plate

Fig. 14

Place the guide bush ® on the shaft with groove,
ensuring that you have the correct bush side (the
sides have different diameters!).

When the shatt is put in place, the groove must
face upwards so that the guide bush is fixed in
place by the correct oil holes.
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Removing and installing the crankshaft
MIAN

Check the spread of the bearing bushes
Fig. 5

Place the bearing bushes together on a level sur-
face. Measure and note down dimensions
“A” and “B”.

Spread dimension = A-B

Install the crankshaft

Fig. 6

Clean the oil ducts in the crankcase and in the
crankshaft with dry compressed air.

Thoroughly clean the bearing bushes and journals.
Insert the bearing bushes in the crankcase, ob-
serving the numbering.

Tack the upper halves of the contact washer to the
crankcase with a little grease.

ﬁ Important:
If new bearing bushes are used, pay

attention to the corresponding repair
level.

Fig. 7

Oil the bearing surfaces of the bearing bushes and
insert the crankshaft.

In doing so, note the marking of the crankshaft and
camshaft toothed wheel.

Fig. 8

Check bearing cover bolts for max. permitted
length (see “Service Data”).

Removed bolts can be reused if the max. per-
mitted length is not exceeded.

Complete the bearing covers in the installation se-
quence with the associated bearing bushes.

Oil the contact surfaces of the bearing shells and
fit the bearing caps.

Insert the bearing cover bolts and gradually tighten
from the outside to the inside to the prescribed
torque value.

Tightening torque:
Pretightening: .................... 300-330 Nm
Angle tightening: ..................... 90-100°

Check that the crankshaft runs smoothly.

ﬁ Important:
Damaged bearing covers cannot be re-

placed on an individual basis.




Electronic speed governor GAC
MARN

The electric control unit

The GAC ESD 5221 electronic speed governor is used as an example here to give a general overview of
the possibilities provided by this control system and to show what characteristic data can be set or altered.
When installing and commissioning, please observe the Operator’s Manual for the respective speed gov-
ernor model.
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