Crankshaft Installation

1. Put thread lock Loctite on the oil gallery plugs and
install them in the cylinder block.

2. Install the grooved main bearing shells. (See

Crankshaft in the Inspection and Specifications section
for main bearing shell thickness.)

3. Install the crankshatft.
4. Install the no. 3, 4 and 5 main bearing caps.

5. Install the two end float half-washers (Fig. 72, ltem
1), with the anti-friction faces towards the crankshaft.

6. Install the no. 2 main bearing cap (Fig. 73, Item 2)
with its two end float half-washers, with the anti-friction
faces towards the crankshaft.
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7. Check crankshaft end float (Fig. 74):

A. Install the dial indicator, using tools
TOR 80110G1, TOR 80504 Al and A2.

B. End float must be between 0.07 and 0.32 mm.
NOTE: For choice of half-washer thickness see
Crankshaft in the Identification and Specifications
section.

8. Apply a thin coat of Formetanch or Permatex No. 2

sealant to surface of block where bearing cap will mate
(Fig. 73, Item a).

9. Install the two new side seals (Fig. 75, Item 3)tono. 1
main bearing cap.

10. Using a bolt and washer (Iltem 5), attach tool 80153
fitted with shims A2 to no. 1 main bearing cap (Item 4).

11. Adjust the height (x) of the shims.
x = 0.5 mm above flat on side of rear main cap
12. QOil the shims and the housing.

IMPORTANT: To avoid stretching the side seals, fit
the cap as follows:

A. Engage it in its housing at 45°.
B. Straighten it.
C. Lower it slowly.

D. Tighten the two bearing cap bolts (Item 6) finger
tight.

E. Remove the capscrew securing the tool to the
main bearing cap and withdraw the tool horizontally.
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13. Tighten the bearing cap bolts to a torque of 70 Nm
(52 ft-Ib).

14. Using shim TOR 80110DZ, cut off the side seals so
that they protrude 2 mm.

15. Check that the crankshaft rotates without tight spots.

Pistons and Connecting Rod Assembly

1. Assemble the connecting rods and pistons with the
bearing shell tab recess (Fig. 77, Item a) on the same
side as the piston crown recess (Item b).

2. Use a piston rings pliers to install the piston rings:

NOTE: The marked face of the tapered ring must be
towards the combustion chamber.

(1) — scraper ring
(2) — tapered ring
(3) — domed chrome ring

Space the ring gaps at 120° in relation to the scraper
ring gap (Item c).

Figure 77
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3. Qil the piston and tighten the piston ring clamp
(Fig. 78, Item 4).

4. Remove the connecting rod end caps.
5. Install the pistons in the bores, matching the markings
made when removed, and aligning the crown recess

(Item a) on the oil filter side of the block.

6. Install the connecting rod end caps. Tighten the nuts
to a torque of 50 Nm (37 ft-Ib).

NOTE: For choice of bearing shell thickness, see
Crankcase in Identification and Specifications section.

Oil Seal Installation

1. Put a new oil seal on tool TOR 70153 C.
2. Fit the seal by tapping it fully home with a mallet.
3. Withdraw the tool with a twisting movement.

4. Check that the visible lip of the seal is towards the
outside.

Figure 79

Oil Pump Installation

1. Install the key (Fig. 80, Item 6).

2. Install the pump (Item 7), drive chain and sprocket
(Item 8) assembly.
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3. Install the special shoulder bolt (Fig. 81, Item 1) to
center the pump in the proper location.

4. Install the other bolts and tighten the bolts
(Item 1, 2, 3) to a torque of 20 Nm (15 ft-lb).

5. Install the seal carrier plate and a new gasket (Item 4)
and tighten the bolts to a torque of 15 Nm (11 ft-Ib).

6. Put a new oil seal on tool TOR 70153 D.
7. Install the seal by tapping it fully home with a mallet.

8. Apply Formetanch or Permatex No. 2 sealant as
shown (Item a).

9. Install oil pan gasket:
XUD9A Engine : Install the oil pan gasket.
XUD9AI Engine : Apply silicone sealant to the oll
pan using the pattern shown in Figure 81a. Wait 10
minutes before installing the oil pan to allow partial
hardening of the gasket material.

10. Install the oil pan (Item 5).

11. Install the bolts (Item b).

NOTE: The two shorter bolts are installed into the main
bearing cap.

12. Tighten the bolts (Item b) to a torque of 20 Nm
(15 ft-Ib).

13. Wait a minimum of 1 hour for the oil pan gasket to
harden before filling with oil.

' 1 45\:,\’ 1\. ) ° s

el waooe /
;\ N }Z @[/ e
\ \'

] Va
—9 e
e (A‘ \

3

Figure 81a

Flywheel Installation

1. Install the flywheel. Put Locket thread lock on the
flywheel mounting bolts.

2. Install a TORFD86 flywheel locking tool.

3. Tighten the flywheel bolts to a torque of 50 Nm
(37 ft-Ib).

4. Remove the flywheel locking tool.
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Cylinder Head Gasket Selection

1. Install the dial indicator on support TOR 80110 H and
zero it on a surface plate.

2. Turn the crankshaft and measure the protrusion of
each piston at TDC.

3. Note the maximum protrusion (Fig. 82, Item d).

4. Select a cylinder head gasket of suitable thickness.

Units: mm
Piston protrusion (d) Thickness identification
0.56t00.71 2 notches
0.71t00.75 3 notches
0.75t00.79 4 notches
0.79t00.83 5 notches

Figure 82

Cylinder Head Installation

1. Turn the crankshaft to put the pistons at mid-stroke
with damper pulley key (Fig. 83, Item 6) at the 9 o’clock
position.

2. Clean the tapped holes in the cylinder block (12 x 150
thread).

3. Install the centralizing dowel (Item 7).
4. Install a new head gasket (dry).
5. Install the cylinder head.

6. Carefully clean the threads of the cylinder head bolts
with a brush.

7. Coat the bolt threads and washer contact faces with
MOLYKOTE G RAPID.
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Cylinder Head Tightening

1. Install new washers on the bolts.

2. Pre-tighten the bolts in the order shown (Fig. 84) to a

torque of 30 Nm (22 ft-lb). cg) 2 ? g 8

3. Tighten the bolts in the order shown to a torque of

70 Nm 52 ft-Ib). 7 3 2 6 10
O O O O O

4. Tighten each bolt in the order shown an additional
120° + 2°. B

Ul | i aaa TRty
NOTE: The special cylinder head bolts (Item B) do not
require re-tightening. The bolts can be removed and
re-installed 5 times before replacing with new bolts.

Figure 84

Valve Clearance Adjustment

NOTE: If all valve parts are re-installed in their original

location it should not be necessary to adjust valve
clearance, unless the head has been machined or val-
ves ground.
1. Install the camshatft gear. (Fig. 85, Item 1).
2. Check the valve clearance:
Units: mm
Running Clearance
Inlet 0.15
Exhaust 0.30
Tolerance +0.04
Set “on the rock” Inlet 4, Exhaust 4 Inlet 1, Exhaust 1
Check Inlet 1, Exhaust 1 Inlet 4, Exhaust 4
Inlet 2, Exhaust 3 Inlet 3, Exhaust 2
4 3 2 1

Figure 85
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3. Remove the camshaft gear (Fig. 86, Item 1).
4. Remove the camshaft bearing caps (Iltem 2).
5. Remove the camshaft (Item 3).

6. Remove the tappets (Item 4).

7. Remove the basic shims (Item 5).

8. Determine the shim thickness to be fitted for each

valve. Example:

Units: mm

No. 1 Intake valve

Specified clearance

0.15

Clearance measured

0.25

Difference

+0.10

Shim installed

2.425*

Shim to be installed

2.50

Clearance obtained

0.175

* Basic shim
9. Install the shims as determined in step 8.

10. Install the tappets.
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11. Apply a thin coat of Formetanch or Permatex No. 2
sealant to each end of the bearing housing at (Fig. 87,
Item a).

12. Apply MOLYKOTE G RAPID to the bearing surfaces
on the camshatft.

13. Install the camshatft (Item 3) with the DIST marking
at the timing gear end.

14. Install the camshaft bearing caps (Item 2) as shown
by cast-in markings.

15. Progressively tighten the bearing caps to 17.5 Nm
(13 ft-Ib).

16. Install a new oil seal on tool TOR 976697 on the side
where the inner flange is the farthest away (Fig. 88).

17. Use a camshaft gear or pulley bolt to install the two
camshaft oil seals.

Groundsmaster 455-D

2

A A
ok

TOR 976697

Figure 88

Page 3-59 Rev. B Engine




Assembly of External Components

1. Install new fire ring washers (Fig. 89, Item 1), convex
surface facing up.

2. Install new copper washers (Item 2).

3. Install the injectors and tighten to a torque of 90 Nm
(66 ft-lb).

4. Install the pre-heat plugs (ltem 4) and tighten to a
torque of 22 Nm (16 ft-lb).

5. Install the thermostat housing (Item 5) and cover
(Item 6), fitted with a new thermostat and gasket.

6. Install the cylinder head cover (Item 7), and tighten to
a torque of 10 Nm (7 ft-1b).

7. Install the pre-heat plug wires.

8. Install the breather pipe assembly, with oil filler pipes
and filler orifice (Fig. 90, Item 13).

9. Install the injector pipes (Iltem 12).

10. Install the oil pressure switch (Item 14) and tighten
to a torque of 27.5 Nm (20 ft-Ib).

11. Install a new oil filter (Item 10). (See Break-in Engine
After Overhaul.)

12. Install the alternator and alternator belt.
13. Install the water inlet housing.
14. Install the exhaust manifold with new seals.

15. Install the intake manifold.

16. Remove the engine from the stand. 14 1 10

17. Install the clutch housing centering pin. Figure 90

18. Install the TDC sensor.
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Break-in Engine After Overhaul

After disassembling or overhauling the engine, install
the a new oil filter. Replace this filter with a new filter
after the first 20 to 50 hours of operation.
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