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2415-4

SPECIAL TORQUES
Metric Value
Alternator BraCket BOIS .........cuoiiiiiiiiii e e 21 to 27 Nm
Belt TENSIONET BOIE.......eoiiiiiiiit et 39 to 47 Nm
Belt Tensioner Bracket Bolt (Allen head)...........coueiiiiiiiiiiiiecet e 21 t0 27 Nm
Cylinder Head BOlts (SNOM) .....cviiiiiiiciie ettt s 90 Nm Plus 90 Degrees
Cylinder Head BOolts (LONG) «..veoveiiiiiriiiiiieiesitee ettt 120 Nm Plus 90 Degrees
Exhaust Manifold BOILS .......coiiiiiiiiii ettt et eh bbbt 39 to 47 Nm
Fan Belt Pulley Bracket BOIS...........coiiiiiiiii e 23 to 25 Nm
Fan Belt Pulley Bolts
Grade 8.8 SiZ& MB ... bbbttt e 26 to 31 Nm
Grade 10.9 SiZE MB ...t 37 t0 43 Nm
Grade 8.8 SiZE MTO ..ottt b ettt ettt et aeneneas 51 to 62 Nm
Grade 10.9 SIZE MU0 ..ottt e b ettt bt b e ea et nae e 51 to 62 Nm
FIEEr INIEE FIEING .ottt et e be e anbe e en 29 to 35 Nm
Fuel Filter HOUSING NUL ...t 29 to 35 Nm
g Toi (o Q02 To I AU PP PSPPSR PRI 55 to 65 Nm
INJECLOr LEAK OFff FIHtING ... cvviiiiiiiit ettt ettt et et a e eba et ene et ene et e sbeesee e 5107 Nm
Intake Manifold COVEE BOIS........viiiiiii e e et aee e enee 2110 27 Nm
Lift BraCKet BOIt (REAI) ... cciiiiiiiiiiiie et bbbttt ettt enteenbeen 71 to 83 Nm
Rocker Arm Bracket BOIS........ooiiiiiii 21 to 27 Nm
Thermostat HOUSING BOIS ... ..ottt 21t0 27 Nm
VaAIVE COVEI BOIS ..ottt ettt 21 to 27 Nm
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24155
SPECIAL TOOLS

X

CAS-1694 9 mm INJECTION BORE CLEANER
SEE PAGE 15 SEE PAGE 29

CAS-1066A WRENCH
SEE PAGE 8

CAS-2162 TORQUE ANGLE GAUGE
SEE PAGE 33
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2415-6

SERVICING THE CYLINDER HEAD AND VALVE TRAIN
Cylinder Head Removal

STEP 1 STEP 4

i B

Lift the belt tensioner and remove the fan belt. Remove the belt tensioner bolt and the belt tensioner.

STEP2 STEP 5

Remove the fan pulley bolts and the fan pulley. Remove the Allen head bolts and the belt tensioner
bracket.

STEP 6

Remove the fan pulley bolts and the pulley bracket. L
See section 2465 to remove the turbocharger.

Rac 8-26073 Revised 2-92 Printed in U.S.A.



STEP 7

Remove the bolts that hold the alternator and remove
the alternator.

STEP 8

Remove the bolts and the alternator bracket.

STEP 9

b

Remove the bolts and the thermostat housing as-
sembly.

Rac 8-26073

2415-7

STEP 10

Remove the bolts and the exhaust manifold.

STEP 11

<

Remove the leak off fittings, gaskets and the leak off
line.

STEP 12

Disconnect and remove the fuel lines. Install protective
covers on the injector pump and the fuel lines.

Revised 2-92 Printed in U.S.A.



2415-8
STEP 13

Loosen the nut on the injectors.

NOTE: The injector must not rotate in the bore of the
cylinder head. This will damage the cylinder head.

STEP 14

Remove the injectors from the cylinder head.

NOTE: Make sure the injector seal is removed from the
cylinder head.

STEP 15

BOSCH INJECTION PUMP

B 1. DISCONNECT HERE

i
il

Disconnect the injection pump inlet line and remove the
inlet line.

Rac 8-26073

STEP 16

_CAV INJECTION PUMP

Disconnect the injection pump inlet line and remove the
inlet line.

STEP 17 CAV INJECTION PUMP

Disconnect the leak off line.

STEP 18

Disconnect and remove the fuel line.

Revised 2-92 Printed in U.S.A.



STEP 19

Use a strap wrench to remove the fuel filters.

STEP 20

%

Remove the fuel filter housing and the inlet fitting.

STEP 21

Remove the valve cover bolts and the valve covers.

Rac 8-26073

2415-9

STEP 22

Remove the intake manifold bolts and the intake
manifold cover.

STEP 23

1. PUSH RODS

Remove the rocker arm bolts, rocker arm assemblies
and the push rods.

STEP 24

Remove the cylinder head bolts and the cylinder head.

Revised 2-92 Printed in U.S.A.



2415-10
STEP 25

Cover the cylinder bores and pistons. Clean all foreign
material from the cylinder head mounting surface.

NOTE: The cylinders and pistons must be covered to
prevent damage to the pistons and cylinder walls.

Cylinder Head Disassembly

STEP 26

Put the cylinder head on a clean work surface.

STEP 27

Use a valve spring compressor to push down the valve
springs and remove the valve keepers.

Rac 8-26073

STEP 28

1. VALVE
SPRING

Remove the valve spring retainers and the valve spring.

STEP 29

Remove the valve seals.

Revised 2-92 Printed in U.S.A.



STEP 30

Remove the valves.

IMPORTANT: Using paint, make a mark on the valves,
keepers and retainers. This will make sure the parts are
installed in the original location.

2415-11

CHECKING AND RESURFACING THE CYLINDER HEAD

STEP 31

Clean the cylinder head completely, removing carbon
and other deposits. Check for cracks and any sign of
damage in the area of the fire ring contact. -

STEP 3

. 8739

Check the cylinder head surface with a straight edge
and feeler gauge. Resurface the cylinder head if
warpage or erosion is more than 0.010 mm in any 50
mm diameter area or if there is more than 0.075 mm
overall end to end or side to side.

Rac 8-26073

STEP 33

308L91

Resurface the cylinder head in increments necessary to
straighten the surface and maintain surface finish ac-
cording to the following specifications:

A = 1.0 mm total amount of material removed.

B = 93.75 to 94.25 mm minimum total height of the
cylinder head.

C = Surface finish 0.5 to 3.2 micrometers.

D = Use this area to stamp the total thickness of

cylinder head material removed in mm.

Revised 2-92 Printed in U.S.A.



2415-12
STEP 34 STEP 35

Chgc the bore gage with a micrometer.

NOTE: /fthe diameter is more than 8.089 mm, a valve
guide must be installed.

)

898L0

Check the valve guides in three positions with a bore
gauge.

EXPANSION PLUG REMOVAL AND INSTALLATION

STEP 36 STEP 37

ey oy

Remove the expansion plug from the cylinder head. Clean the sealing surface of all foreign material.

Rac 8-26073 Revised 2-92 Printed in U.S.A.



2415-13
STEP 38 STEP 39
—_ 1. EDGE

2. CHAMFER

3. EXPANSION PLUG

893L0

Apply Loctite 277 to the sealing surface of the expan-
sion plug.

Install the expansion plug into the cylinder head until the

top edge of the expansion plug is even with the bottom
edge of the chamfer.
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2415-14

VALVE GUIDE REPLACEMENT
14 mm Replacement Valve Guides

There are two different diameters of replacement valve
guides for your engine. You can get either 14 mm or 11
mm OD replacement valve guides. Measure the re-
placement valve guides before you machine the
cylinder head.

Specifications
Valve guide OD...........cceovenene. 14.026 to 14.038 mm
Bore cylinder head to................ 13.987 to 14.013 mm

Installed height above top of valve
guide boss on cylinder head........ 11.251t0 11.75 mm

STEP 40

~———
13.987 TO 14.013 mm

303L91

Drill the valve guide bores to 13.987 to 14.013 mm
diameter.

Rac 8-26073

STEP 41

2. TOP OF VALVE GUIDE
1. SURFACE OF CYLINDER HEAD

11.25 TO 11.75 mm

~

ot 304L91

Make a bushing 16.038 mm ID x 11.25 to 11.75 mm
long. Install the bushing over the new valve guide. Press
the new valve guide into the cylinder head until the
press contacts the bushing.

53

e

Drill the new valve guides to a diameter of 8.0 mm.
Ream the new valve guides to a finished diameter of
8.019 to 8.039 mm.

Revised 2-92 Printed in U.S.A.
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2415-15

11 mm Replacement Valve Guides
STEP 44

Specifications
Valve guide OD ......c.coeevverennnnn 11.150 to 11.163 mm
Bore cylinder head to................ 11.112 to 11.138 mm

Installed height above top of valve
guide boss on cylinder head........11.25 to 11.75 mm

STEP 43

— e
11.112TO 11.138 mm

(NN

303L91

Drill the valve guide bores to 11.112 to 11.138 mm
diameter.

Rac 8-26073
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Make a bushing 16.038 mm ID x 11.25 to 11.75 mm
long. Install the bushing over the new valve guide. Press
the new valve guide into the cylinder head until the
press contacts the bushing.

STEP 45
"”C@%@;\

Drillthe valve guides to a diameter of 8.0 mm. Ream the
new valve guides to a finished diameter of 8.019 to
8.039 mm.
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