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10A-6

CAP FITTING INSTRUCTIONS (part no. 77 01 206 381)
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10A-7

RAIL PROTECTOR

Model 1

General information

The rail protector isolates the high pressure injection system from the engine compartment.

To fulfil its safety function, the rail protector must consist of:
– two soundproofing pads (1), to be replaced if they are damaged or soaked with diesel fuel,
– a lower metal protector (2) mounted between the rail and the cylinder head,
– a diesel fuel drairion,e ( 3), to be replaced if damaged or soaked with diesel fuel,
– a rubber flap (4) mounted on the metal protector and the rocker cover,
– two side partitions (5), damThe ome 
(s-7.8)Tj
/F1 6rot 2 the metal protector and the rockerclips PRO fix
-1..746 cover,
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10A-8

Model 2

General information

The model two rail protector fulfils the same function as model one. This protector is a development which optimises 
the protection function of the high pressure injection system.

To fulfil its safety function, the rail protector must consist of:
– two soundproofing pads (1) to be replaced if they are damaged or soaked with diesel fuel,
– a lower aluminium protector (2) mounted between the rail and the cylinder head,
– a diesel fuel drain pipe (3), to be replaced if damaged or soaked with diesel fuel,
– a plastic cover (4) mounted on the aluminium protector,
– a seal (5) to prevent leaks between the cover and rail protector.
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10A-20

G9U engine

Cylinder head gasket thickness 1.21 ±±±± 0.05 mm

Checking piston protrusion

Clean the piston crowns in order to eliminate any 
scaling.

Turn crankshaft by one revolution (in the operating 
direction, clockwise at the timing end) to bring piston 
no. 1 close to the top dead centre.

Put tool (Mot. 252-01) in position.

Insert tool (Mot. 251-01) equipped with a dial gauge on 
its pressure plate (Mot. 252-01), and find top dead 
centre of the piston.

Reset the dial gauge on the front of the cylinder block.

Apply force to the piston to eliminate the various 
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10A-24

Angle of the inlet and exhaust guides (in degrees)

Inlet: 95°°°°

Exhaust: 94°°°°
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10A-37

Position the rods (D), (D.eTj
/F1575Tf
1.2[222 of tool Mot. D
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10A-38

CONSUMABLES

WARNING

PARTS TO BE REPLACED AFTER REMOVAL:

– all seals,
– flywheel bolts,
– crankshaft bearing bolts,
– crankshaft pulley bolts,
– con rod cap bolts,
– injector holder copper washers,
– diesel return pipes,
– high pressure pipes,
– pipe caps,
– belts,
– timing tension wheel,
– timing pulley,
– exhaust gas recirculation pipe.

Type Quantity Component concerned Part no.
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10A-44

Engineering 
reference

Parts Department part 
no.

Description

Mot. 1577 00 00 157 700
Lip seal extractor ∅ 28 mm to 
∅ 50 mm

Mot. 1578 00 00 157 800
Lip seal extractor ∅ 50 mm to 
∅ 75 mm

Mot. 1579 00 00 157 900
Lip seal extractor ∅ 80 mm to 
∅ 95 mm

Mot. 1628 00 00 162 800

Set of 3 sleeves for fitting 
elastomer seals. This kit is 
needed for tools Mot. 1560, 
Mot. 1561 and Mot. 1562

Mot. 1660 00 00 166 000 Balance shaft setting tool

Mot. 1665 00 00 166 500 Flywheel timing pin

Emb. 1518 00 00 151 800
Set of clutch disc centring 
mandrels

Emb. 1604 00 00 160 400
Clutch compression tool for 
resetting the play compensation 
system
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10A-45

Equipment required

Description
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10A-49

Remove:
– the timing cover,
– the TDC setting rod cap (1).
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10A-51

The inlet and exhaust camshafts are set using tools 
Mot. 1534 and Mot. 1537.

Place tools Mot. 1534 and Mot. 1537 in the camshaft 
grooves as recommended below.

For the inlet camshaft:
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10A-52

For the exhaust camshaft:

Fi-45 ol Mot. 1537 
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10A-55

Remove:
– the power assisted steering pump,
– the accessories belt pulley,
– the accessories belt tension wheel,
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10A-57

Remove the air conditioning cdaingssor.
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Remove:
– the rocker cover bolts,
– the vacuum pump,
– the cylinder head plenum chamber.

1-64r.
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10A-6810A



ENGINE AND PERIPHERALS
Overhauling the engine 10A





ENGINE AND PERIPHERALS
Overhauling the engine 10A

10A-71

Compress the valve springs using a valve-spring 
compressor.

Remove the keys.

Remove the springs' upper mounts.

Remove the springs.

Fit the pushrod (1) of Mot. 1511-01 on the valve stem 
seal.

In addition, the bottom of the pushrod must be snug to 
the metal upper section of the valve stem seal.

Note:
Before removing the valves and the valve stem 
seals, be sure to mark the position (H) of one of the 
old seals in relation to the cylinder head using 
Mot. 1511-01 or other suitable equipment.

Note:
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10A-72

Insert the guide tube (2) in the top of the pushrod, until 
the guide tube comes into contact with the cylinder 
head.





ENGINE AND PERIPHERALS
Overhauling the engine 10A

10A-74
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10A-79
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10A-80Remove the water pump sprocket using the extractor tool Qx43L) ftor0
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10A-81Screw the pin (Mot. 1538) into the high pressure pump sprocket, to lock the automatic play compensation system.Fit the extractor (Mot. 1548) on the high pressure pump sprocket by tightening the three bolts (

5).
Then turn bolt (6
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10A-83

Remove:
– the crankshaft timing sprocket,
–
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Remove the anti-emulsion plate:

Engine equipped with balance shafts

Remove the oil pump.

With the engine set to top dead centre and tool 

ushaula ate:ate:
Gad lytturnWith the eng(Rer setdrainmove the still inmove ool )Tj
0 -1.2025 cyrhader block.gine
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Remove the con rod cap bolts and the connecting rod/
piston assemblies.

Be sure to mark the position of the crankshaft bearing 
shells, as the category may be different on each 
bearing.

Remove the crankshaft bearing shells.

Remove the piston base cooling jets.

The bolts have a left-handed thread.

10A-89
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Remove the crankshaf gs
igot bush using tool Mot. 11 
or an extractor.

Clean:
– the stiffener baseplate,
– the cylinder block,
– the crankshaf .

EXTRACTING THE GUDGEON PINS

To extract the gudgeon pin, remove the circlip with a 
screwdriver and withdraw the pin.

FITTING THE CON ROD BEARING SHELLS

The main bearing shello92(fittedsh using tool Mot1492 n:)Tj
0 -1.2025 TD
0 Tcr anl Mot1492-02 (n.o53 mmLSNotean:
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Refit the outer bolts of the crankshaft bearing cap cover in order and to 
torque (2 daNm
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10A-111

Make sure the balance shaft assembly is properly set.

To do this, the hole position hole (4) in the balance 
shaft assembly vertically.

Do not blow-clean the oil duct (5) to prevent any 
contamination from entee6 y.

shaft in thedirecationofn thearrow untoil the()Tj
/F1 1 Tf-
5.5021 -1.2025 TD
4 mm5
4.e
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10A-112

Check that the crankshaft is set at top dead centre.

Refit the balance shaft assembly by tightening the old 
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10A-113

Place measuring tool (2) of the tool (Mot. 1660) on the 

2
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10A-114

Determining the backlash

Pull lever (1) upward until the fixed pointer (2) is 
aligned with the lower part (3) of the lever.

Then gently move the lever (1) back downward until 
the fixed pointer (2) is aligned with mark (4) on the 
lever.

Holding the lever in this position, reset the dial gauge 
by pressing and holding the dial gauge button (5) for 
around 1 second.

Move the lever (1) downward until the fixed pointer (2) 
is aligned with the lower part (6) of the lever.

Then gently move lever (1) back upward until the fixed 
pointer (2) is aligned with the mark (7
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10A-122

Refit the high pressure pump, applying one or two 
drops of LOCTITE FRENETANCH, then tighten the 
bolts to a torque of 3 daNm.

Refit the high pressure pump rear support, tightening 
the bolts to a torque of 3 daNm.

Model 1

Model 2

Refit the venturi unit, tightening the bolts to a torque of 
2.5 daNm.
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10A-128

Method for replacing the high pressure pump 
sprocket.

Adjust lever (1) so that the locating pin (3) is in groove 
(13), then tighten the wing nut (5).

Fit the high pressure pump sprocket on the locator, 
then tighten bolt (10
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Overhauling the engine

10A-129Turn the lever (1) in the direction of the arrow to align the teeth of the upper flange with those of the hub.
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10A-130

Refit intermediate sprocket No. 1, tightening the bolt 
(4) to torque (2.5 daNm) plus an angle of 30°°°° ±±±± 6°°°°, 
then remove tool Mot. 1539

Refit the flywheel immobiliser (Mot. 1316), making 
sure that the key (2) of the crankshaft sprocket is at 
the top and in the vertical axis of the engine.

Then remove the TDC setting rod (Mot. 1536).

Refit the high pressure pump sprocket, aligning marks 
(5) and (6).

Refit the high pressure pump sprocket nut, tightening it 
to a torque of 9 daNm.

Refit the water pump sprocket, tightening the nut to a 
torque of 4 daNm.

Refit the timing gear housing seal, after degreasing the 
sealing surfaces.
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10A-135

Fitting the timing end crankshaft seal

Screw the threaded rod (11) of tool Mot. 1560 into the 
crankshaft.

For the new seal, put the protector with the seal on the 
crankshaft, taking care not to touch the seal.

In addition, position the groove (12) of the protector 
opposite the key on the crankshaft sprocket (13).

For the old seal, place the protector marked C of tool 
Mot. 1628 fitted with the seal on the crankshaft.

Note:
Never oil before fitting; the parts must stay clean and 
dry.
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INLET ROCKER SHAFTA

Checkg tatg thelubrication holes ing therocker shaft,g theA
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10A-140Apply some oil to the camshaft bearings on the 
cylinder head side.

Refit the camshafts, positioning them correctly (see 
"Camshaft identificationsee 
0 T0.400284echnentln the-84 3064.3136063.0284specidentificsation""
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10A-147

Tighten the inlet manifold bolts in order and to torque 
(1.2 daNm).

Refit:
– the flywheel end engine lifting eye
– the clips on the venturi unit sleeve.

Note:
Check that the turbulenc
(Re4 ips peraftingcorrectlye.)TjT*g
0 Tc
(Check that thre ipsno hard pointe.)TjT*g(Use a vacuum pump.e)Tj
ET
41 2944F1 792 re
f
651 2944F1 792 re
f
41 3235 224F1 re
f
41 2925 224F1 re
f
41 8744F1552 re
f
651 8744F1552 re
f
41 2528 224F1 re
f
41 8735 224F1 re
f
BT
10.005 0 0 10.005300.27526 8411.6944 Tm
(Note:)TjT*g
-0.0141 Tc
0.0001 Tw
Tthe sleev beartingsurfaces must bee ceanr anddry.e
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10A-149

RAIL PROTECTOR

Model 1
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344d
45898.929775 
Q
00001 T001 T10Aine



ENGINE AND PERIPHERALS
Overhauling the engine 10A

1-155
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10A-158

Refit the air conditioning compressor, tightening the bolts to torque 
(2.1 daNm)
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10A-163

Fit the timing belt, starting with:
● the intermedial3.7rocket (�

● thnt thepulley (�
● thnt theinlet camshaft3.7rocket (�

● 3).�

Position it ont thecamshaft3hub whilhe ryling o keept theboltseint thecentre oft�
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10A-165

Remove the camshaft setting tools Mot. 1534 and 
Mot. 1537, and the TDC setting rod Mot. 1536.

Turn the crankshaft clockwise through two revolutions 
at the timing end.

Set the crankshaft at top dead centre (the TDC mark 
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10A-167

Tighten to torque:
– the tension wheel bolt (7) (2.5 daNm),
– the camshaft timing sprocket bolts (8) (1 daNm)

Remove the camshaft setting tools Mot. 1534 and 
Mot. 1537 and the TDC setting rod Mot. 1536.

Refit the TDC setting rod hole cap, applying a drop of 
RHODORSEAL 5661 to the thread and tightening to a 
torque of 3 daNm.
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10A-169

Refit:
– the cylinder head suspended mounting, tightening the bolts to torque 

(2.5 daNm).
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10A-170

Centre the clutch plate using the centring mandrels 
(Emb. 1518).

Refit the mechanism.

Self-adjusting clutch mechanisms must be 
compressed using the tool Emb. 1604, following the 
method described below. 

Place the baseplate of tool Emb. 1604 in a vice.

Mount the mechanism and then the ball thrust bearing 
(4) and the nut (5) on the base.

Screw on the nut until it locks. Then insert a pair of 
circlip pliers at (6).
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10A-172

Refit the accessories belt by turning the key to the left to remove the 4 mm 
Allen key from the hole (2).

Remove the engine from the support (Mot. 792-03).

WARNING
Never rotate the engine with the crankshaft accessories pulley not fitted 
with the belt, to prevent internal destruction of the pulley.
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10A-174

RAIL PROTECTOR

Model 1

Put some  RHODORSEAL 5661
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