Chapter 3 Assembling of Main Components of G128-series Engine
Install engine block plugs and clean the
water and oil ducts
1. Use compressed air to blow the inside and
outside surfaces of the engine block clean;
2. Clean out and blow off the iron scurf and paint in
the oil and water ducts;
3. Check whether there are iron scurf and water
stains in the screw holes and blind holes;
4. Install plugs related to the oil and water ducts.

Install cylinder liner components
1. Make sure that the top and bottom of cylinder
liners are free of bruise. When mounting the water
seal ring and anti-cavitation ring of cylinder liner,
first check that the surfaces of water seal ring and
anti-cavitation ring are smooth and complete, and
then install them into the slot on the cylinder liner
and make sure that the seal ring and anti-cavitation
ring do not twist; Apply a proper amount of CF-4 oil
to the surfaces evenly.

2. Install the liner bearing gasket into the mounting
plane for cylinder liner of each cylinder;
Note: The gasket must not be twisted, and there
should be only one piece for each cylinder.

3. Measure the protrusion of cylinder liner with a dial
indicator at three points evenly distributed on the
circumference. The projection of cylinder liner
shoulder out of the top of engine block should be
within 0.04~0.15mm; the tolerance between cylinder
liner 1 and cylinder liners 2, 3 and 4, 5 and 6 should
not exceed 0.02mm. The tolerance between two
adjacent cylinder liners should not exceed 0.04mm.

4. Use an inside dial indicator to measure the inner
diameter of cylinder liner at three evenly-distributed
points with a distance of 30mm, 100mm to the
cylinder liner top and 50mm to the bottom. The inner
diameter of cylinder liner should be Φ135mm with a
tolerance of 0~0.03mm.

Install crankshaft components
1. Remove the main bearing cap of the crankshaft of
each gear, and use special tools to knock the piston
cooling nozzle into the main bearing seat of each
gear.
2. After the installation of nozzle, check the nozzle
hole. Blocking is not permitted.

3. Lubricate the valve tappet with some clean oil
and then put it into the hole of tappet.
4. After the valve tappet is assembled completely,
it should be able to move up and down flexibly
without blocking.

5. Install two locating pins on both sides of the
main bearing cap of the seventh gear; the locating
pins should not project out of the surface of the
thrust bearing.
6. Install the lower main bearing into the main
bearing cap of the seventh gear, and install the
crankshaft thrust bearing on both sides of the main
bearing cap of the seventh gear. During
installation, the plane with a groove should face
outwards. Apply a proper amount of clean CF-4 oil
to the inner surface of bearing, and notice to keep
the bearing back clean and free from oil.
7. Install the upper main bearing with lubrication
groove into the main bearing seat of the engine
block, and notice to keep the bearing back clean
and free from oil. The locating tab of the bearing
should fit the locating slot of engine block bearing,
and the oil hole of main bearing should fit that of
the engine block. Apply a proper amount of clean
CF-4 oil onto the inner surface of bearing.

9. Check that the surface of the crankshaft journal
is free from scratches and cracks, and make sure
each oil duct is smooth and clean. Use white
muslin to wipe the crankshaft journal clean before
hoisting it, and then apply a little oil to it;
10. Slowly install the crankshaft into the main
bearing seat, and turn the crankshaft to check that
it rotates freely.

11. Install the main bearing cap of each gear into
the corresponding bearing seat on the engine
block according to the number on the main bearing
cap. Make sure that the main bearing cap fits the
engine block seat surface completely, and notice
that the sequence of main bearing cap of each
gear must not be changed; The arrow of main
bearing cap should point to the front of engine
block.

12. Apply a proper amount of clean CF-4 oil onto
the support surface and the threaded part of main
bearing cap bolt, screw the bolt in by 3-4 threads,
and pre-tighten it with a torque wrench to
30~35N.m. Notice not to screw the bolt with force.

13. After the main bearing cap is mounted, tighten
each bolt from the center of the main bearing cap
bolt to both sides in order.
14. Tightening torque of the crankshaft: 50-70N.m
for the first step, 245~264.6N.m for the second
step, and 450.8~470.4N.m for the third step.
15. After assembling the crankshaft, turn it to make
sure it is flexible without blocking. The thrust
clearance of crankshaft should be within
0.15~0.363mm, and the slewing torque of
crankshaft should not exceed 24N.m.

Install flywheel housing components
1. Knock the cylindrical locating pin of the flywheel
housing on the engine block by tools;
2. Apply the 601 sealant on both sides of the
flywheel housing gasket excluding the printed
circuit gasket.
3. Install the flywheel housing and its gasket into
the engine block by guide pin and fix them by bolts.
4. Tighten the bolts diagonally to 130~140N.m.

5. Install the flywheel locating pin into the back end
of the crankshaft to make it 50mm higher.

6. Apply a little clean oil onto the oil seal and the
flange of the flywheel housing, and then press the
oil seal slowly into the flywheel housing by special
tools. After mounting the oil seal, check the outer
surface; the oil seal should be flush with or slightly
lower than the surface of the flywheel housing.

7. Screw two guide pins into the flange behind the
crankshaft, and fix tightly the flywheel gear
components to the crankshaft by bolts and
gaskets.
8. Lubricate the thread surface of the screw bolt
before tightening it; screw it in by 2~3 threads with
hands, and pre-tighten it.
9. Tighten the flywheel screw bolts diagonally at
three intervals; the final tightening torque is
260~290N.m.

10. After the flywheel housing is mounted, check
that both the radial runout of rear locating inner
ring against crankshaft centerline and the end-face
runout of flywheel housing plane against
crankshaft center are not more than 0.30mm.

Install camshaft
components

and
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1. Install the locating pin into the locating pin hole
of the front gear chamber with a pin assembly tool.
2. Apply 601 sealant on both sides of the front gear
chamber gasket evenly and incessantly excluding
the printed circuit gasket, and then mount the
gasket on the front of the engine block.
3. Fasten the front gear chamber to the front of the
engine block with bolts; the tightening torque of
bolt is 40~50N.m.
4. Apply a proper amount of clean CF-4 oil onto the
surface of camshaft, journal, thrust surface, and
camshaft hole, and push the camshaft slowly into
the camshaft hole of the engine block.

5. Install the thrust plate to the front face of the
camshaft and fasten it with the hexagon head bolt
with the chamfered side facing the engine block.
6. The tightening torque of the bolt is 40~50N.m.
7. After the camshaft is mounted, it should be
flexible without blocking.
8. Measure the camshaft axial clearance, which
should be within 0.08~0.30mm.

9. Install the woodruff into the front key groove of
camshaft and mount the camshaft gear with mark
facing outwards onto the camshaft.
10. Tighten the camshaft gear with bolt and
clamping plate; the tightening torque is
170~180N.m.

11. Mount the driveshaft components and the
gasket of oil pump into the mounting hole.
12. The lubricating oil inlet of driveshaft should
face outwards.

13. Tighten the drive shaft components of the oil
pump to the gear chamber with three bolts; the
tightening torque of the bolt is 40~50N.m.
14. After the drive shaft is mounted, it should rotate
flexibly.

15. Mount the rectangular key to the drive shaft of
the oil pump, and mount the drive shaft gear of the
oil pump with the timing mark facing outwards onto
the drive shaft.
16. Tighten the gear with clamping plate and bolt;
the tightening torque is 170~180N.m.

17. Mount the timing idler shaft into the hole of the
engine block, align the two holes with the threaded
holes on engine block, and fit the machined parts
of timing idle gear to the timing idler shaft with the
oil hole on the outer circumference inclining
downwards (45 degree to the horizontal). Then
fasten the idler shaft with bolt, spring washer and
thrust plate. Two holes of thrust plate with
chamfering edge should face outwards.

18. The tightening
78.4~98N.m.
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19. Align the timing marks on gear with the timing
marks on driving gear and camshaft gear.
20. The thrust clearance should be within
0.1~0.3mm.
21. The clearance between each pair gear:
The driving gear and the timing idle gear:
0.096~0.21mm;
The timing idle gear and the oil pump gear:
0.104~0.22mm;
The timing idle
0.104~0.22mm.

gear
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22. Tighten the water pump drive gear onto the
camshaft gear with the bolt and spring washer.
1) The tightening torque of the bolt is 50~60N.m.
2) The backlash between the water pump drive
gear and the water pump gear should be within
0.09~0.21mm.
23. Secure the camshaft gear and locking bolt with
steel wire to avoid looseness.

Install piston assembly
1. When connecting the piston rods to each other,
be sure to make the number on the rod face the
free end of the engine after this component is
mounted; the valve pit on the piston crown should
be on the side of the exhaust pipe.
2. Check the piston & connecting rod assembly:
the matching marks on rod body and cap, the
weight marks on piston crowns of same group, and
the part number should be consistent;

3. The piston rings consist of compression ring 1,
compression ring 2 and oil ring from top to bottom;
there should be an inner support spring inside the
oil ring. When mounting the first and second
compression rings, notice that the side with
mounting mark should face upwards. Before
mounting the oil ring, check that the joint of its
inner support spring should be opposite to the
opening of oil ring. When mounting the three rings,
ensure that their openings are staggered by 120°
and have no breakage in the course of mounting,
and the connecting rod small head and piston pin
should rotate freely;

4. Apply a proper amount of clean engine oil onto
the outer surface of piston, piston ring, connecting
rod bearing, piston pin, the threaded part of the
connecting rod bolt, and the inner surface of the
cylinder liner;

5. When mounting the piston rod components, first
rotate the crankshaft to the bottom dead center;
6. Install the piston rod components into the
cylinder by special tools. The valve pit on the
piston crown should face towards the side of the
exhaust pipe.
7. Install the rod cap according to the matching
mark; screw the nut and make sure the side with
shoulder is close to the rod cap; tighten the nut to
30±3N.m with a torque wrench.

8. Tighten the connecting rod bolt in three steps:
Tightening torque 80N.m for the first step;
Tightening torque 160N.m for the second step;
Tightening torque 240~260N.m for the third step.

9. Rotate the crankshaft after tightening
connecting rod bolts; it should be flexible and
without blocking; the slewing torque of crankshaft
should be less than 100Nm.
10. Measure the clearance of the connection rod
big end with feeler gauge, which should be within
0.20~0.46mm.

Install oil pump components and oil pan
components
1. Mount the adjusting gaskets of the oil pump onto
the bottom of the engine, and note the directions;
there should be at least two pieces of gaskets on
both sides.

2. Pre-tighten the oil pump and gasket onto the
bottom of the engine block with bolts and washers,
and then measure the backlash of the drive gear;
the clearance should be within 0.09~0.21mm; if it
is out of the range, adjust it with gaskets. Finally,
tighten bolts to specified torque 24N.m.

3. Apply a layer of sealant on the processing
surface of the oil pan evenly, and stick the gasket
to the oil sump excluding the printed circuit gasket;
tighten the oil pan to the engine block with bolts;
the tightening torque is 25Nm.

Install cover plate of gear chamber and
oil seal component
1. Locate the front cover with specified positioning
tool.
2. Fit the gasket and the cover plate of the gear
chamber onto the guider rod. The cover plate
should fit closely the gear chamber casing; tighten
the cover plate to the gear chamber casing with
bolts.
3. The torque of bolt M8 is 15~25N.m.
4. Apply a M10×45 bolt to the upper corner of left
side. Screw it into the engine block and tighten it.
The torque of bolt M10 is 40~50N.m.
5. Before the oil seal is mounted, apply clean oil
onto its inner and outer circles at the front of the
crankshaft.
6. Install the front oil seal into the hole of the gear
cover plate with special tool, with the external end
face of the oil seal sinking to the cover plane and
the opening chamfer visible.

Install cylinder head components
1. Clean the engine block top. Check it for burr and
foreign material, and unevenness;
2. Install the locating sleeve into the locating hole
of the cylinder head, and knock the sleeve to the
bottom.
3. With the mark side up, i.e. the side binding the
cylinder port facing upward, mount the cylinder
head gasket to the engine block top.

4. Check the intake and exhaust ducts for any
foreign materials, and eliminate them if any.
5. Clean the joint surface of cylinder head
underside and the engine block with muslin.
6. Lift the cylinder head; check that the intake and
exhaust flanges of each cylinder head are on the
same plane.
Note: Some models adopt integral cylinder
head.

7. Tighten the big nuts from center to sides in three
steps:
torque for the first step:≦49Nm;
the second: when using copper-asbestos gasket,
the torque should be 118~147Nm; when using
steel-asbestos gasket, the torque should be
180~205Nm;
the third: when using copper-asbestos gasket, the
torque should be 216~245Nm; when using
steel-asbestos gasket, the torque should be
265~285Nm.

Install valve rocker arm assembly
1. It is necessary to mount the round head of the
valve thrust rod into the pit of the thrust rod sleeve.
2. Mount the rocker arm adjusting screw head into
the pit of thrust rod, and fasten the rocker arm and
rocker arm seat assembly onto the cylinder head.
notice to apply a proper amount of oil onto the
surface between rocker arm adjusting screw head
and the pit of the thrust rod; the torque of bolts is
59~78Nm.

3. Install the rocker arm into the oil inlet pipe.

4. Rotate the crankshaft, and adjust the valve
clearance. The clearance between intake valve
and the rocker arm should be within 0.25~0.30mm,
and that between exhaust valve and the rocker
arm should be within 0.30~0.35mm. The adjusting
valve clearances of the supercharging series
diesel engine should be as follows: The clearance
between intake valve and the rocker arm should be
within 0.30~0.35mm, and that between exhaust
valve and the rocker arm should be within
0.35~0.40mm. When the piston reaches the
working top dead center of No. 1 cylinder, adjust
the intake valves of No. 1, No. 2 and No. 4
cylinders, and adjust the exhaust valves of No. 1,
No. 3 and No. 5 cylinders. After rotating the
crankshaft by one turn, adjust the intake valves of
No. 3, No. 5 and No. 6 cylinders, and adjust the
exhaust valves of No. 2, No. 4 and No. 6 cylinders.

5. Install the injector and adjusting gasket into the
injector hole on the cylinder head, and then screw
and fasten the nut to the stud of the injector; the
torque should be 30+/-5N.m.
6. After applying grease on the adjusting gasket, fit
the gasket into the shoulder.
7. Install adjusting gaskets between the injector
hole and the underside of the cylinder head; if the
total thickness of the gasket is less than or equal to
0.5mm, adjust the space to 1.5~1.9mm.

Install
high-pressure
components

fuel

pump

1. First mount the sleeve and O-ring, and keep the
sleeve and the engine block parallel.
2. Mount the fuel pump support onto the engine
block and fasten them with bolt; the tightening
torque of bolt is 40~50Nm;
3. Knock the locating pin into the hole of the fuel
pump support.

4. Mount the fuel pump pin to the locating pin of the
support after alignment, and fasten the injection
pump assembly to the fuel pump support with bolts
and washers; tighten the bolts diagonally and
alternately to 20~30N.m.
5. Rotate the high-pressure fuel pump to the fuel
supply position of No. 1 cylinder, i.e. the line on the
fuel pump drive shaft.

6. Rotate the engine to the piston working top dead
point of No. 1 cylinder, and use two
hexagonal-head
bolts
of
shaft
coupling
components to fasten the shaft coupling and
injection pump. The tightening torque of bolts is
40~50N.m.
7. Adjust the position of the steel sheet and the
axial direction of shaft coupling, and make sure the
steel sheet does not twist. Tighten a stay bolt of
the shaft coupling components to 40~50N.m.

8. Connect the fuel pump drive shaft bearing seat,
the high-pressure fuel pump and the lubricating oil
duct with fuel pipe, and tighten them with a hollow
bolt.
9. Install the return pipe of the fuel pump, and
tighten it with bolts.

Install main peripheral components of
engine
1. Mount the belt pulley to the key groove after
alignment, and tighten it with bolt and gasket; the
tightening torque is 245~275Nm.

2. Fit the water pump gasket to the stud, and
tighten the water pump to the gear chamber with
nuts and washers; the torque of the nut is
40~50N.m.
3. Install the water drain valve to the bottom
tapered hole of the water pump.

4. Check the joint surface of the cooler and the
engine block, and make sure the joint surface is
clean without defects.
5. Install the oil cooler components to the engine
block; the torque of bolt for the engine block and
the cooler component is 40~50N.m.

Adjust the injection time
high-pressure fuel pump

of

the

1. Check that the connection of the fuel pipe is
correct and complete.
2. Loosen the manual pump, and use it to bleed
the air in the fuel system.
3. Press the start button, and let the starting motor
drive the engine to rotate for 3~5 seconds; in doing
so, remove the air in chamber of the fuel pump
completely (the engine may be started).

4. After disconnecting the starting control power,
open the sight window of the flywheel housing, and
rotate the engine crankshaft to make the piston of
No. 1 cylinder about 60 degrees before the TDC of
the compression.

5. Loosen the high pressure fuel pump joint of No.
1 cylinder.
6. Push the throttle control lever to the largest fuel
supply position.
7. Along the rotation direction of the engine, facing
the free end of engine, clockwise rotate the engine
crankshaft slowly, and pay close attention to the
fuel level at the pump outlet of No. 1 cylinder. At
the moment the fuel level fluctuates, the scale
indicated by the pointer at the sight window is the
current fuel injection advance angle of the engine.
8. Compare the current fuel injection advance
angle with the designed one of this model.
9. If the comparison result is non-identical, use a
wrench to loosen the bolts of the drive shaft
connector, and rotate the pump drive shaft; if the
current angle is smaller than the designed one,
rotate the pump camshaft along the operating
direction, otherwise reverse the rotation direction;
tighten the bolt and recheck it.
10. Repeat the operation for many times until the
current injection angle is equal to the designed
one.
11. Tighten the high pressure fuel pipe joint nut,
and retighten the coupling bolt of the drive shaft.

