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FORWARD

3TE25. 3TE20 diesel engine are new type diesel engine designed by our company
according to the domestic and foreign market development situation. This type of diesel
engine has advanced design, large torque, low fuel consumption, good reliability and
service life. It is the ideal power for tractor, construction machinery and unit.

Application showed: The acceleration performance, climbing speed and economy of
the vehicle equipped with 3TE25 and 3TE20 diesel engine reach the advanced level in
china.

Proper use and maintenance is the necessary guarantee for prolonging the life of
diesel engine. Therefore, please read this manual carefully before usage and strictly
compliance with it, in order to play a full role of the machine and ensure long-term and
reliable service for you.

With the development of technology and requirements of users, the products will be
improved continuously. Therefore, somewhere may not be in conformity with the product,

please pay attention.

The type and factory No. are inscribed:
Center of cylinder body flywheel upper or the platform below starter

QsS:
XK06-002-00134



Warning

In order to make you obtain satisfactory economic benefit, guarantee your safety,
proper use and maintenance of diesel engine is an important guarantee for reliable
operation of diesel engine and prolonging its service life. So before installing and using,
please pay special attention to the following:

1. In order to ensure the reliability and service life of the machine, it must be used
and maintained in strict accordance with the requirements of this manual.

2. Select oil and diesel in accordance with the provisions of this manual. Using
inferior, uncleaned or blended diesel and oil is strictly prohibited. For new and overhauled
vehicles, run for 3-5 minutes and stop to check whether the oil level is up to the
requirements.

3. The new engine and overhauled engine should be running-in according to the
regulations. Control speed and load strictly during running-in period, otherwise, there will
be early wear of machine parts. After running-in, maintain and refasten bolts and nuts
according to regulations.

4. Tt is strictly forbidden to start in the absence of oil or lack of water, or to work
under the requirement of oil pressure.

5. The cooling water of diesel engine must use softened water, strictly prohibit using
hard water (well water, spring water) If be used, it needs to be softened.

6. The diesel engine needs to be heated after cold start, and put into normal operation
after it is warmed up. Take antifreeze measures in winter.

7. After cold start, should increase speed gradually. Don’t suddenly run at high speed
or stop suddenly at heavy load. It is not suitable to run under non-load condition for a
long time. After starting, the diesel engine runs 2-3 minutes at the minimum non-load
steady speed (idle speed) before entering normal working state. During downhill driving,
it is strictly forbidden to stall the fire and glide. Sudden changes speed and long period of
high speed idling is not allowed. To protect your car, overload idling is strictly prohibited.

8. Air intake system (air filters, pipes and connections) are strictly prohibited from
leaking or running without air filters, and dust from the air filters should be removed
regularly.

9. The adjustment of high pressure fuel pump should be carried out by professional
person. It is not allowed to increase speed or increase oil.

10. The spare parts used in the maintenance should be the original parts produced by
the designated plant.

11. When diesel engine is used as power of warehouse working machinery or
combine harvester, please pay attention to fire.

12. Diesel engine is not in a fixed state and is strictly prohibited from starting and



testing.

13. Users are not allowed to modify at will, otherwise the loss is at their own
expense; If there is a special use requirement, you can place an order separately.

14. This book is an important document for diesel engine use. It requires proper
preservation and random transfer.

15. The quantity of oil added into diesel engine and high pressure oil pump is on the
upper side between the top and bottom lines of the oil ruler.

16. Must take antifreeze measures in winter. Open water valve components when
outlet cooling water.

Caution!!!

I . When the diesel engine is used in a closed situation, it should pay attention to
ventilation and exhaust protection, and use safety baffle to prevent the safety of the
person.

II. Do not spill on the surface of the diesel engine when adding lubricating oil and
fuel to prevent fire.

ITII. When the diesel engine is running, it is forbidden to touch the exhaust part with
the hand to prevent scald, or touch the rotating part with the hand touch, close to the body,
or anything else, to prevent serious personal injury and damage to the diesel engine.

IV, Diesel engine should stop immediately when flying vehicle, to prevent personal
injury and damage to the diesel engine.

V. When the water tank appears, it is strictly forbidden to open the water tank cover
to prevent scalding.

VI. For your safety and the happiness of the whole family, when using a diesel

engine, be sure to pay attention to the location of the warning sign.
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Special Instructions

I . The preheating device of 3TE25 series diesel engine is ECU automatically control.
In order to make the diesel engine start and work better in the cold region, pay attention
to the key switch when the key switch is turned on, if the preheating indicator light is
on, it should wait until it is extinguished before starting.

IT+ Selection and maintenance of air filter
1. Selection of air filters:

The air filter is the throat of the engine its quality will directly affect the overall
performance and life of the engine, so it is very necessary to select a good air filter.
Select the air filter is focus on three main indicators: the filter effect of the assembly
original filter and the assembly original resistance. The primary filter effect of the
general assembly should be greater than or equal to 90%, the filter effect of the coarse
filter should be greater than or equal to 80%, and the original resistance of the
assembly should not be greater than 7 KPA.

2+ Use and maintenance of air filters:

(1) Maintenance replacement cycle:

(1 Maintain the main filter element when driving 4000-10000 km.
®) Please replace the main filter after six maintenance.
(3 The safety filter is replaced with a year or accidental clogging.

(2) Methods of maintenance of filter elements:

(DAs the filter is turned, the compressed air (no more than 588kPa) is used to blow it
to outward.

()Safety filter does not need maintenance.

(Do not clean with oil and water.
[II. In order to make the diesel engine work reliably and extend its service life to the
maximum extent, please select the diesel engine oil with a viscosity of 5 W /30,15 W/
40 performance grade of CF-4 or higher according to the atmospheric temperature of

the region.



Matching with other machines

When the engine is applied with other machine, proper matching is necessary so that
high performance of both machines can be obtained. Two respects should be taken into
account when selecting the matching machine. One is power matching, the other is speed
matching.

1. Power Matching

When selecting a diesel engine for the working machine. The power of the matching
engine should be selected according to the rated power on the nameplate of the working
machine. Usually the power of the mating engine is 1.1-1.2 times of the working machine.

2. Speed Matching

To make both working machine and diesel engine running at their normal rated
speeds, it is essential to select the size of the pulleys properly.

The pulleys size can be calculated according to the following formula:

Ni D2
N2~ Dy
) ,WDZXNE % Dy- DNy
N TP Nk
Legend:
D1--—------ Diameter of the diesel engine pulley
D2--------- Diameter of the working machine pulley
NI--------- Speed of diesel engine
N2----o---- Speed of working machine
N ----m-o- Slide coefficient of the pulley

The slide coefficient of flat pulley is 1.02-1.05; The slide coefficient of V pulley is
1.01-1.02/

Note:

1. For the concerned diameter of pulley, flat pulley means the periphery diameter. V
belt pulley means the pitch diameter.

2. The selected V belt must be matched with the grooves of the pulley. When

mounting, the two side-edges of the belt should closely contact with the inside wall of the



grooves and keep the upper face almost in the same level with the groove and no touch
between the back edge of the belt and the bottom of groove.

3. Reducing the speed of the engine to meet the speed requirement of the working
machine is always unallowable at any time of the mating progress.

4. A medium transmitting device is needed if considerable speed difference exists

between the mating machine and the working machine.
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Chapter 1 Overview of diesel engine

—. Main Technical Data

1. Diesel engine power performance index (See the nameplate for details of the

power of each model)

Rated (12 h ) d
Model ated powet ours) / spee Max. torque / speed ( N.m/rpm)
(kW/rpm)
3TE25 18.4/2350 86.0/<1762
3TE20 14.8/2350 69.2/<1762

2. Main technical parameter of diesel engine

specification odel

3TE25. 3TE20

Type

Three cylinders, Vertical, Water cooled,

Four-stroke, Direct injection

No. of cylinders 3
Cylinder diameter (mm) 85
Piston stroke (mm) 90
Compression ratio 18: 1
Displacement (L) 1.532
fire order 1-3-2
Min. idling speed (r/min) 800~850
Full load min. fuel consumption (g/kw.h) <238
Oil fuel consumption (after running-in) (%) <0.3

Idle speed (kpa) =50
Oil pressure

Rated speed(kpa) =200-400
Crankshaft rotation direction(view from flywheel .
end) counterclockwise
Static fuel supply advance angle (TDC) (‘CA) 10£1
Injector pressure(MPa) 21~22

usage Tractor use
Intake valve open (before TDC CA) 14.5
Intake valve close (after BDC ‘CA) 37.5

Valve -

i Exhaust valve open (before BDC ‘CA) 56

iming

Exhaust valve close (before TDC ‘CA) 12

Valve | Intake valve(thermal state) 0.28-0.36

cleara | Exhaust valve(thermal state) 0.30-0.40




nce

Valve | Intake valve 0.7-0.9
sink | Exhaust valve 0.7-0.9
Speed in stability (%) <8%
Oil sump oil capacity(L) 3.5
Cooling water 80-90
temperature ('C) ol <05
Exhaust manifold <600
Starting method Electric
Method of lubrication Combination of pressure and splash
Cooling method Water cooling forced circulation

Overall dimension ( length X width X height )
(570~680) x (495~560) x (610~700)

(mm)
Net weight (kg) 200~280
.+ Main accessories technical parameters
Injection model VE3/10E1175RLD03
pump manufacturer Longbeng Fuel Injection Co.,Ltd.
. type KBAL-P043
injector .
manufacturer Longbeng Fuel Injection Co.,Ltd.
type Rotor type
Fuel pump . -
flow At 1500r/min, oil pressure is 0.4MPa I, flow>25.2 F+/%>
type centrifugal
Water pump . .
flow When the lift is 10m, flow>68L/min
Diesel oil type .
i Rotary loading type
filter
Oil filter type Rotary loading type
model QD1315A or QD138C
starter power 2.5kW
voltage 12V
type JF11 or JFWB13A1
generator power 350W
voltage 14V
type D26A-81-10
ECU voltage 12V
manufacture Longbeng Fuel Injection Co.,Ltd.




=. Fitting clearance and wear limit of main parts

allowable
order name Standard size matching |new machine clearace . ,W
limit value
Main journal of shaft & 62h6 %o
crankshaft with
1 . . clearance 0.08-0.138 0.25
main bearing hole & 62:1%
shell hole
Axial cl 2950165
o | M clearance e clearance 0.075-0.24 0.50
of crankshaft 29,
Crankshaft shaft & 50h6
connecting rod o
3 journal and clearance 0.04-0. 101 0. 20
connecting rod hole 507 o
bearing hole
i 31-0. 17,
4 Connecting rod o clearance 0. 10-0. 30
end clearance 31,
i ' shaft ¢ 28h4 °
5 | Piston pin  and —0W 1 Jearance | 0.025-0. 044 0. 10
connecting rod hole & 28,
Piston pin and | shaft$28h4 |,
6 iston pi t r0. 0015 transition -0. 0045-0. 0105
p P Sea | hole ¢ 28785000
hole
Piston skirt and shaft ¢85,
7 0 0 clearance 0. 10-0. 155 0. 40
cylinder liner hole ¢ 85H7,""
The frlirnsgt gas 0.30-0. 45
8 Piston ring open The second gas | clearance 9 9
£ap ring 0. 25-0. 45 ‘
0il ring
The first piston | Ring 2.605,
9 ring and ring Groove 2. 7050 clearance 0. 095-0. 128 0. 25
groove o
The second piston Ring 2.5,
10 |ring and ring Groove ¥% clearance 0. 04-0. 072 0.18
groove o
i i Ring 5 ', .
jp O rngand 82w earance 0. 03-0. 067 0.18
piston ring groove Groove 5.y,
Camshaft  neck | shaft 44c7 "
12 ; 1 0.10-0. 15 0.20
and camshaft hole 44 " clearance
hole
13 | Camshaft axial 5¢11 1% clearance 0.07-0. 245 0. 60




clearance 57"
b 13167
14 | valve tappet and Lt clearance |  0.016-0. 045 0.25
tappet hole & 13H7;
Rocker arm shaft d16£7
1 1 .016-0. 052 .2
5 |and valve rock & 16HT™ clearance 0.016-0. 05 0. 20
arm hole
shaft & 8e87
16 | Mmake valve and L0 ]earance 0. 025-0. 069 0.15
valve guide hole ¢ 8H8';
shaft & 8e87
j7 |Pxhaustvalve and w | clearance 0. 025-0. 069 0.15
valve guide hole®h8’,
Idle gear shaft | shaft &44; 5
18 | diameter and hole b 44" clearance 0. 025-0. 075 0.20
bushing hole
0. 095
19 Idle gear end 17(:9;8' = clearance 0.19-0. 276
clearance 17C9; oo
po | Gear meshing clearance 0.11-0.18 0.30
clearance
. Tighten torque of main Bolt
Cylinder head bolt (N.m) 135~150
Main bearing bolt (N.m) 115~130
Connecting rod bolt (N.m) 50~60
Flywheel bolt (N.m) 50~60




Chapter 2 Operation and precautions of
diesel engine

—. Safety regulation of operation

1. A person who does not know how to use or operate is not allowed to start a diesel

engine;

2. The diesel engine is not allowed to start without good preparation for starting;

3. Be careful to prevent fire. Keep fire away from working diesel engines and fuel

combustible substances;

4. Disassembly, inspection and adjustment are not permitted when diesel engine

running. The operator are not allowed to leave;

5. Generally speaking, diesel engines are not allowed to work with disease. The
operation of diesel engine is strictly prohibited when there is no oil pressure, the oil
pressure is too low and there is abnormal noise inside the engine. Emergency parking
should be carried out in case of the above situation;

6. The protective cover should be installed in the transmission device of the diesel

engine driving the working machinery.

7. Once the diesel engine run away, it should immediately pull handle fails, it can be

stopped by blocking the air intake or pulling out the fuel road.

. Fuel. 0il. Cooling water

1. Fuel: According to the temperature in different seasons and regions, select the
No.0 or No.-10 light oil as specified in GB 252-1994.

The oil must be filtered out before using. Remove the impurities mixed in the fuel. It
is best to be treated by precipitation for more than two days and nights. Choose upper fuel
to inject into the fuel tank through a filter screen.

2. Oil: Because of the high working pressure of electrically controlled VE pump and
the higher requirement of oil selection, the engine oil of CF grade or above should be
used for non-road engine in the third state. Recommended use of SINOPEC. Morarch
and KVNLUN lubricant. The grade of oil should be chosen according to the temperature
of the environment. Recommend use 20W/50VF-4SG (environmental temperature -
15°C~50°C) oil in summer; use 10W/40 CF-4/SG (environmental temperature - 25C~
30°C) in winter.

3. Cooling water: The diesel engine cooling water should use clean soften water,
such as rain water, river, snow, etc., it’s scale is less, and not easy to block the waterway.
If use wells, springs and others contain more minerals. It should take softening treatment.
The methods are as follows:

(1) Remove sediment after boiling precipitation



(2) Increase 6.7g NaOH per 10L water, filtering use after precipitation.

When the temperature is less than 0°C, it is best to use antifreeze. The antifreeze has
a strong permeability; we should pay attention to leakage. The most commonly used
antifreeze is ethylene glycol (glycol) 50%, water 50% (volume ratio). When the
temperature is less than 0°C, and diesel engine starting difficulty, cooling water can be
heated to more than 80°C and then injected into water tanks.

—.. Diesel engine starting

1. Check whether the water tank is filled with water, the fuel in tanks, the oil in oil
sump is adequate, the connections of the pipes are strong and the connections of the tank
are reliable before starting. Turn on the power, and check the electrical equipment, the
instrument is normal.

2. Check the flexibility of the throttle rod of the fuel injection pump, in order to
avoid getting stuck and causing running away.

3. The diesel engine non-load.

4. Turn on the fuel switch, screw out the return bolt of the fuel injection pump, and
remove the air from the fuel system.

5. Starting: By pulling the starting thickening handle, the starting switch is placed in
the “preheating” position to heat the electric plug first. When the electric plug indicator
light is on, and then place in the “starting” positing, it can start smoothly.

Notice: The preheating time should not exceed 15 seconds. The starting handle
should be placed in the “starting” position. If it cannot start within 15 seconds, cut off the
power supply, restarted after 2 minutes. If three starts fail, then fault is to be removed the
cause. Re-start after the fault is to be removed. In addition, the continuous working time
of the starter is not to exceed 15 seconds. When starting the diesel engine successfully, the
starting switch should be released immediately.

6. After starting the diesel engine, check oil pressure and engine noise is normal,
otherwise stop the engine immediately.

7. After starting, the diesel engine should run 5-10 minutes at a low and medium
speed, and then increase the load gradually after heating.

V. Diesel engine running in

Newly purchased or overhauled non-load Chinalll diesel engine, running-in test
operation should be carried out before it is used normally. Although the new car has been
inspected and used normally. Although the new car has been inspected and preliminarily
running-in before leaving factory, the surface of each part is still not in the ideal condition.
At this time, it cannot work on full load; otherwise, it will aggravate the wear of the parts,
and reduce the service life of diesel engine.

1. Running-in specification: The diesel engine of vehicle make running-in

operation for 50 hours from low speed non-load to high speed in full load, then it can

be turned into normal operation. The running-in procedures are as follows:



oder speed load Running time

(rated speed %) (rated load %) (hour)
1 B 0 0.2
2 <50 0 0.5
3 <75 0 0.3
4 <75 <50 10
5 <75 <75 30
6 <100 <90 9

2. Running-in test operation notice:

1) Starting diesel engine must be carried out in accordance with the specification;

2) In each stage of running-in, it is necessary to pay close attention to the working
condition of diesel engine, and to extend the running-in time of the load properly if
necessary ;

3) Load and speed should be stable and uniform during running-in process, don not
allow sudden increase and decrease.

3. Check and adjust after running—in:

(1) After test operation running-in, please check, clean and adjust:

(2) Change oil of oil sump, and clean oil sump and oil filters.

(3) Clean oil filters.

(3) Check and adjust valve clearance.

(4) Check the fastening condition and working condition of each part, and refasten
the cylinder head bolt as required.

Fi. The operation of diesel engine

1. Only when the temperature of cooling water reaches more than 50°C can work
with load, but used at the rated power, the outlet water temperature should reach about
80C.

2. The increase or decrease of diesel engine load and speed should be carried out
gradually and uniformly, and don’t allow sudden increase or discharging of load.

3. During the operation of the diesel engine, we must always pay attention to whether
the meter reading and faulty lamp are normal, pay attention to the exhaust smoke color,
the running sound, and stop to check if there is any abnormality.
75~ Stopping the engine

1. Before stopping the engine, reduce working load gradually, and reduce the speed

to idle speed until the water temperature drops below 70°C,then turning off the key
switch to stop.

2. It is forbidden to stop engine suddenly when the water temperature is too high so

as not to cause local overheating and damage cylinder head, needle valve coupling, etc.




3. It is not allowed to stop by turning off the fuel tank switch, so as not to cause the

oil road to mix in the air.

4. Shut down the fuel tank and the electric lock switch after stopping engine.

4. Using in winter

1. Use specified oil and diesel oil, preheat diesel engine with hot water when starting
a cold vehicle.

2. When the environment temperature is less than 0°C, long stop should be after the
water temperature drops to 30-40°C, turn on the water release switch, let out the
cooling water, prevent freezing and damage the machine parts. If antifreeze is added to
the cooling water, it is not necessary to release water.

3. The diesel engine should not be supper-cooled in operation; otherwise it will not
only reduce the thermal efficiency and increase the fuel consumption, but also increase
the water of diesel engine.

4. Pay attention to the battery charge state, the storage battery capacity decrease

when the temperature is low, should check the battery frequently.
J\. Installation of air filters

The air filter must be installed firmly in the right position of chassis or front and
back of the cab. The air filter and intake pipe of diesel engine are connected with
rubber bellows. According to the installation requirements, the rubber pipe can be long
or short, and can be bent. The two ends the hose must hooped tightly, and the dust
outlet of the air filter must be downward.

Ju~ Description of protective part for diesel engine

1. Diesel engine with intension of supporting main machine, it s outside revolving
parts and exhaust muffle can be sold only after installing protective device by
supporting plant. The revolving parts and exhaust muffle protection are as follows:

" s outside

2. Diesel engine without intension of supporting main machine, it
revolving parts and exhaust muffle can be used after installing protective device by
users. The revolving parts and muffle protective device by users. The revolving parts

and muffle protection are as follows:

L— 3 i \ : |”
Fan protection Flywheel e -

Flywheel protection

> ll“ _ﬁﬂg,‘?_;‘_;




Chapter III Technical Maintenance

In order to make diesel engine work normally and reliably, maintenance must be
carried out regularly. At the same time, the quality of maintenance will directly affect
the life of the whole machine. The categories of technical maintenance are as follows:

I . Daily maintenance( after daily operation or after 8 hours of

work)
1. Check if the oil level of oil sump is in the specified position.

2. Remove dust, water stains; oil stains from outside of engine and meters, and
checks that the electrical system is dry and clean, fixed and fastened to the connecting
parts.

3. Check for water leakage, oil leakage and gas leakage everywhere, and eliminate
them in time.

4. Check the water of water tank.

5. Check that the belt is tight.

II. First class maintenance( total working 50 hours, about 2500km
by car)

1. Make daily maintenance.

2. Clean air filters: Take out the filter core from the paper air filter, slaps or brushed
lightly with brush, must not wash in the water or oil. If damage is found, replace it in
time. Pay attention to sealing when installing. Oil bath type air filter should be cleaned,
oil should be added to the oil pool according to the oil surface line, oil must not be
excessive, so as to avoid causing flying vehicle. Diesel engine is not allowed to operate
without air filters.

3. When total working 100 hours or 5000km. Change oil of oil sump, and clean it.
Check the idle speed and adjust it.

IIl. Second class maintenance( total working 250 hours, about
12500km by car)

1. Finish first class maintenance.

2. Check the voltage of the battery and the specific gravity and stock of the

electrolyte, and charge immediately when the electricity is insufficient. An inspection
charge should be made every three months.

3. Replace the oil filter element.



4. Clean fuel pipeline system.

5. Check injection pressure and adjust it.

6. Check and adjust valve clearance.

7. Clean cooling system, add butter to water pump bearing.
IV. Third class maintenance(( total working 500 hours, about

25000km by car)

1. Finish second class maintenance.

2. Remove carbon and coke from piston, piston ring, cylinder liner and bottom of
cylinder head.

3. Check valve seal, remove carbon deposit. Make grind when valve seal is bad.

4. Remove carbon deposit from injector head, check spray quality, clean and adjust if
necessary.

5. Check generator, start generator, replace bearing butter.

6. Check the performance of the thermostat.

7. Clean fuel tank and its pipeline.

8. Check fuel injection pump and adjust it if necessary.

9. Replace oil filter element.

V. Winter maintenance

1. Must use winter oil and diesel.

2. Pay attention to the insulation of batteries.

3. It is best not to park in the open air, otherwise, when starting, use hot water to
warm the machine, and need to heat the oil.
VI. Battery maintenance

1. New batteries should be charged according to the specifications before using.

2. Keep the surface of the battery clean and dry, and keep air vent open.

3. Check electrolyte on schedule, replenish evaporated water in time, keep liquid
level 10~15mm above polar plate, only add distilled water when rehydration.
VII. Generators maintenance

1. When checking and repairing generators, mega ohmmeters(rocking
meters)or220V AC power supply are not allowed to test the insulation of the motor, only
the universal ohmmeter with high internal resistance is allowed to measure the insulation

of the motor.
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2. The generator should be overhauled during third class maintenance.
VII. Starter maintenance

1. Check frequently whether the connection of starter fastener is firm, wire contact is
tight, and removes the dirt.

2. The generator should be overhauled during third class maintenance.

3. Pay attention to check gear, front cover, middle cover and back cover bushing
wear when wearing should replace in time.

4. Check armature coils and shafts, magnetic pole coils and machine sleeves,
insulation between brush pivot and rear end cover with multi-meter.

IX. Safety precautions in engine maintenance

The users should be familiar with diesel engine maintenance methods, and carefully
grasp the following maintenance matters.

1. Not allowed to make engine maintenance in operation, and at high temperature, in
case of injury.

2. The fuel used in the engine must be clean, and the diesel oil must be used in
accordance with the requirements; It is strictly prohibited to use open fire lighting when
changing the diesel oil, so as to avoid fire and explosion.

3. Diesel engines should often check waterways, oil lines and related fasteners to
avoid failure, resulting in loss of control and casualties.

4. When the components of electrical system are maintained, they must be carried
out by people who are familiar with electrical knowledge so as to avoid electric shock.

5. Preheating diesel engine in winter is strictly prohibited to use open fire burn
engine body, fuel tank, tubing and other components to avoid causing fire.

6. When the coolant of a diesel engine is to be inspected, it must be check only after

the engine is cooled so as to avoid scalding by overheating of the coolant.
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Chapter 4 Structure of diesel engine
I . Engine body

The engine body is gantry type structure, full support main bearing. The
material HT250 cast iron, shoulder projecting plane 0.02-0.18mm, adjacent cylinder
height less than 0.03mm. Special tools must be used to remove the cylinder liner. When
changing the cylinder liner, it is necessary to ensure that the inner wall of the cylinder and
exterior of the cylinder liner are dry, clean and coated with oil.

The water chamber of the body shall be subjected to a hydraulic test of 400Kpa
for 2 minutes, without leakage, and the oil channel shall be subjected to an oil pressure
test of 600Kpa for 1 minute, without leakage.l

The body tappet room opening window, and the cover plate is connected with the

respirator, and the oil pump side has the oil filter.
II. Cylinder cover

Cylinder head as a whole made of HT200 with copper and chromium or HT250 cast
iron.

The water chamber cylinder cover shall be subjected to a hydraulic test of 400Kpa
for 3 minutes, without leakage. When the valve tube is pressed into the cylinder head,
the protruding height is 10mm. The cone angle of intake valve seat ring is 120° , the
cone angle of exhaust valve seat ring is 90° , the contact surface width is 1.2-1.7mm,

the intake and exhaust valve sinking is 0.7-0.9mm. See Fig.4-1.

Exhaust valve 120°

Intake valve 90

0.9mm

Valve sink \

Fig 4-1 Valve sinking figure
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Cylinder head cover with oiling port on cylinder head.

Pay attention to the oil hole, water hole, and screw hole when mounting cylinder
pad.

Before installing the cylinder head, 20g lubricating oil should be injected evenly
around the inner wall of each cylinder, and the cylinder head and the body should be
positioned with the positioning sleeve and bolted together. The tightening torque is
130-150N °m, and fasten to a specific valve at twice. The tightening sequence is shown
as Fig.4-2.

N o) /*x

\.,/' k_,_/‘ I‘\.,)

// \“/ \Vv/%\‘

Q\ /Ax\ /m\ [

Fig.4-2 Tightening cylinder head bolt sequence
II. Crankshaft flywheel
Crankshaft is integral QT800-2 ductile iron shaft. Main bearing is steel back 20%
high tin aluminum alloy bearing bush. When installing bearing bush, bush back can be
with oil, so as not to affect heat radiation and destroy bearing bush. The thrust pad plate
is of the same material and the main shaft bushing and is mounted on both sides of the
final main bearing, and position with the bottom thrust convex tail.

The main bearing cover and the body match processing. The cover is printed body
No. and sequence No. The fourth main bearing cover is positioned by he positioning
sleeve, when mounting, the top arrow should be back on the side of camshaft, and make
the sequence number from the first end. It should not be put on the counter. The main
bearing bolt tightening torque is 115-130 N « m. It should start from the center, tighten
alternately to both ends, and the crankshaft should be flexible to rotate after
strengthening.

The rear end of the crankshaft is fitted with a flywheel for pin positioning, and
connected with bolt. The torque of flywheel bolt is 50-60 N *m. The tightening sequence
should be diagonal alternately.
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The first end of crankshaft is fitted with pulley, fixed to crankshaft with starting claw
is 160-170 N » m. No percussion when installing and disassembling.

The crankshaft, flywheel and pulley are balanced. The balance should be paid
attention to when changing parts. Oil seals are installed on both the flywheel shell and
the gear chamber cover, which should not be damaged when they are disassembled. See
Fig.4-3.

Fig. 4-3 Crankshaft flywheel assemblies
1. Starting claw 2. Crank pulley 3. Starting claw pad 4. Key C10*63 5.
Crankshaft timing gear 6.Crankshaft 7. Rolling bearing 6203-2RS 8. Flywheel
tightening bolts 9. Flywheel gear ring component 10. Pin B10*20 11.Flywheel bolt

pad

IV, Piston connecting rod

Piston is made of ZL.109 aluminum alloy, with two gas rings, one oil ring. The
first ring is a chrome plated barrel rings, one oil ring, the second one is a conical ring,
and the oil ring is a helical spring coil. Chromium is plating on inner cylindrical, inner
ring and outer cylindrical edge surfaces. When assembling, pay attention to spring
connection point and oil ring opening to 180° . Install the piston ring with a special
caliper, don’t push too hard, in case of breaking. The ring can rotate freely in the groove,
and the ring can fall into the supporting surface of the groove. The top arrow of the
piston in the cylinder liner faces to the gear room, the moving parts are lubricated, the
shape and the opening direction of the piston ring are shown in Fig.4-4.

Connecting rod is made of 45 steel. The body and cover are printed paired number,
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not to be fitted. The tightening torque of connecting rod bolt is 50-60N * m. The
connecting rod bearing material is made of 20% high tin aluminum alloy with steel back.

When installing piston pin, the piston should be heated to 100° , when installing
connecting rod, the piston top faces the installer, and the piston top arrow points to the
left side of the body. The title positioning slot of the big head of the connecting rod
should be above. The weight of the connecting rod large and small head is strictly
proportioned. The weight difference of the piston connecting rod assembly of each
mach

1. Connecting rod cap 2.Connecting rod

3.Connecting rod bushing 4.Piston pin

5.Piston 6.1st compression ring
7.2nd compression ring 8.0il scraper ring

9.Circlip32

Fig.4-4 Piston connecting assembling

When installing the piston ring, check the clearance. See Fig.4-5

1. plug gauge 2.Pistonring 3. Cylinder liner
Fig.4-5 check piston ring close clearance Fig. 4-6 Check piston ring side

clearance

The piston ring is placed 15mm above the upper end of the cylinder sleeve, and the
closing clearance is measured with feeler gauge. The closing clearance of the first gas ring
is 0.30-0.45mm, the closing clearance of the second gas ring is 0.25-0.40mm, and the
closing clearance of the third gas ring is 0.15-0.30 mm. If the clearance is insufficient, it

15



shall be enlarged, and if the clearance is to large, the piston ring shall be replaced again.

In addition, the side clearance between piston ring and grooves should be checked

with the plug, as shown in Fig.4-6.

The clearance of first ring is 0.095-0.145mm, the second, the third ring is
0.040.072mm. After running for a period of time, the ring may be glued to the tank, and
the piston and ring will be soaked in diesel oil, kerosene or gasoline for about 24hours.
After knocking lightly, the ring can be easily removed and clean piston ring groove and
piston ring. Check piston for breakage or crack. If damaged, replace new piston and
piston ring immediately.

V. Transmission mechanism
The transmission mechanism is located in the gear chamber, mounted on the front
part of the machine body. The gear chamber is positioned by the pin. The fuel injection
pump parts are fastened to the gear chamber with the fuel injection pump block and the
O seal ring.

The timing gear system of a transmission mechanism has the functions of
transmission and timing, including crankshaft timing gear, timing idle gear, crankshaft
timing gear, fuel pump gear. When diesel engine works, crankshaft timing gear drive
timing idle gear, timing idle gear drive camshaft timing gear and fuel pump gears;

crankshaft timing gear drive hydraulic pump gear. See Fig.4-7.

Idle gear

j.m,g.'q.'_.ar Camshaft timing gear

Injection pump fiming gea

Crankshaft fiming gear

Fig.4-7 transmission mechanism
When removing he fuel injection pump, just loosen a M14 nut at the first end, and
the fuel injection pump gear and connection plate disc can be removed from the front end.
The fuel injection pump gear is connected with the fuel injection pump gear connection

plate. See Fig.4-8.
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1. Fuel injection pump gear 2. Fuel injection pump gear connecting plate 3. O seal
ring 4. Fuel injection pump block 5. Fuel injection pump parts
Fig. 4-8 fuel injection pump transmission mechanism
When installing gear, pay attention to the time mark on the gear surface must be
aligned to ensure the correct gas distribution and oil supply.
After installing idle gear, check the axial clearance, and each gear should be rotated
flexibly and without jam.
VI. Gas distribution system
1. Valve mechanism: The valve mechanism is the top valve type, and the camshaft is
made of selected 45 steel. The gear surface of the cam is all quenched at high frequency,
the camshaft compression plate is in front of the first journal, and the camshaft should
be able to rotate freely without block in the bushing. The axial clearance of the

camshaft is 0.07-0.45mm. The distribution phase is show in Fig.4-9.

Fig. 4-9 distribution phase

Tappet is cold-excited cast iron, tappet center and cam center have deviation, so
tappet constantly rotate, water even, can prevent occlusion.
The push rod is made of 45 steel, with spherical and bowl-shaped ends, respectively.
The rocker shaft adopts full support, good rigidity, and the pressure oil from the
cylinder head lubricates the rocker arm and the rocker shaft.

The valve and valve seat are made of alloy steel and alloy cast iron valve and seat
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grinding, kerosene is injected into the air passage for 2 minutes without leakage. Valve
leakage will affect the technical state of the machine and even cause valve and seat
burning. In use, the sealing condition must be checked according to the maintenance
requirement or actual use status and ground if necessary.
The valve duct has a large chamfer to prevent the engine oil from burning in the
cylinder.
2. The adjustment of valve clearance
The valve clearance affects the technical status of engine, so it must be checked and
adjusted according to maintenance specification and actual use status. The intake valve
thermal clearance is 0.28-0.36 mm, the exhaust valve cold clearance is 0.30-0.40mm.
It’ s adjustment method is as follows ( see fig.4-10):
Adjust the crankshaft to the first cylinder piston at TDC of the compression stroke. At this
point, the “1” line on the crankshaft pulley is aligned with the pointer on the timing
gear cover. Insert thick gauge between valve and rocker arm. Check and adjust valve
clearance, adjust on cylinder valve clearance, then rotate crankshaft 180° according to

cylinder working sequence 1-3-2, adjust each cylinder valve clearance.

Fig. 4-10 valve clearance adjustment
VI 0il supply system

1. Working principle of electrically controlled VE pump

1.1, oil supply system

The electrically controlled VE pump low pressure system is composed of three parts:

slide oil pump, pressure regulating valve and oil return screw.

The slide oil pump is installed inside the pump body. It has the advantages of
compact structure, small volume and large flow rate, etc. The pressure regulating valve
controls the fuel pressure that enters the pump chamber and uses the variation of the fuel
pressure in the pump chamber to control the advance device. The oil pressure and trend of
curve can be adjusted macroscopically, and the oil pressure can be stabilized and the
fluctuation can be reduced. A return screw component consists of a return screw and a
filter net, with a return hole on the return screw. When working, there is a outside pressure

difference /AP between the inside and outside and the diameter of the bole back. The oil
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return is proportional to the pressure difference and the aperture. The oil return screw parts
not only have the function of cooling, but also affect the oil pressure inside the pump room.
The function of the filter inside the oil return screw is to filter the oil so that the impurities
in the fuel cannot enter the fuel tank.

The electric control VE pump high pressure system consists of plunger, sub
matching, pump head, plunger spring, cam, roller, oil outlet valve, oil outlet spring and
other components.

Sub matching and plunger constitute a pair of precise couplers. The plunger has dual
function of pump oil and oil distribution. The plunger is both rotating and reciprocating.
When the plunger is connected with cam and rotates under the drive of drive shaft, with
the fluctuation of the cam profile, make reciprocating motion is made on the fixed roller
seat and roller to realize the function of pump oil. The characteristic of electrically
controlled VE pump plunger is that there are many oil grooves and oil holes. One spring
is installed on the left and right sides of the plunger to share the load, which ensures the
normal operation of the plunger and avoid the breakage of the spring due to excessive
load. The sub matching is arranged in pump head and the plunger is matched to form a
pair of coupling parts, which are provided with oil intake hole, through oil hole, middle
hole and balance hole. The rolled is installed in the fixed roller seat, and there is only
rotation and no reciprocating motion under the contact of the cam. The cam uses an end
cam with both reciprocating and rotating motions. The cam with the same cylinder
number as the diesel engine is arranged in the 360° of a plane. The roller adopts the drum
shape, which can increase the stress of joint to about 20%. Because one face cam acts on
several rollers at the same time, in order to make each pair of drum bear pump end
pressure evenly, the equal height should be strictly controlled when each roller is

assembled. Oil supply system is shown as Fig.4-11.

El
|
oa

Gt

Fig. 4-11Distributed injection pump diesel engine fuel supply system schematic diagram
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1-Fuel tank  2-Oil-water separator 3-Senior grade oil pump 4-Two grade oil pump

5-Fuel filter 6-Pressure regulating valve 7-Distributed injection pump drive shaft

8-Governor handle 9-Distributed injection pump body 10-Injection 11-Oil return

pipe

12-Distributed injection pump 13-Timing advance unit 14-Governor drive gear

1.2, Speed governing system, see fig.4-12:

Fig. 4-12 speed governing system

1—idle speed spring 2—guide lever 3—tension rail 4—full load oil regulating
screw S—starting spring 6—starting lever 7—speed regulating lever component
8—plunger 9—supporting spring 10—ball pin 11—control sleeve 12—
speed regulating sleeve 13—end cam 14—drive gear 15—drive shaft 16—oil
pump 17—fly hammer shaft 18—driven gear 19—fly hammer 20—fly
hammer seat 21—speed regulating handle 22-—speed regulating spring

23--idle spring seat 24—Tlimit pin

Structure feature is such as the figure above. The electric control VE pump
full-course governor is located in the upper part of the pump room. The fly block seat
is mounted on the fly hammer seat shaft, and a pair of drive gears is mounted on the
fly hammer seat shaft and the drive shaft respectively. In order to improve the
governor’ s working ability and make the governor small and compact, the speed
increasing gear is adopted. The speed regulating sleeve is placed on the shaft of the
fly hammer seat, and both ends bear the centrifugal axial force (support force) of the
fly block and the various spring of the governor acting on the sliding sleeve reaction
force through a set of lever mechanisms. This set of levers consists of a guide rod, a
tension rod, a starting lever, etc. The guide rod is mounted on two fixed pins M1 of

the pump body, which can be rotated from side to side with M1 as the fulcrum. The
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full load oil regulation screw supports the upper end of the guide rod, the lower end is
balanced by the support spring, and the movable pin M2 connects the tension rod
with the starting rod and installs it in the lower part of the guide rod. The movable pin
M2 passed through the three levers at the same time so that they can rotate relative to
each other. The lower end of the starting rod is fitted with a ball pin; the other end of
starting rod is fitted with a ball pin, the other end of which is connected to the control
sleeve. When the starting rod moves through the ball pin, the position of the control
sleeve relative to the drain hole on the plunger can be changed in order to change the
effective stroke. There is a set of spring s on the governor, including speed control
spring, idle spring, start spring. The joystick is mounted on the upper part of pump
body. Turning it can change the pre-tightening force of the speed regulating spring

and make the governor get different operating speed.

1.3, Mechanical oil timing control, See fig.4-13

Fig.4-13 Mechanical oil timing control
a) balanced condition b) Automatic advance condition
1—pump body 2—roller seat 3—roller 4-—swing shaft 5—cover

6—piston 7—small hole 8—Pull head 9—Advance spring

The fuel injection advance device of electrically controlled VE pump is mainly
composed of position, spring and counter bore pin, which can make the fuel injection
pump automatically increase the fuel supply advance angle with the increase of
rotational speed. The oil pressure of the engine is low at low speed, and the fuel
pressure is not enough to push the position to move. The swing changes the
reciprocating motion of the piston into the rotary motion of the roller seat, the relative
motion between end cam and roller seat, in order to change the fuel supply advance

angle.

1.4. Electromagnetic type oil stop device(see Fig,4-14) is mainly composed of
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solenoid valvel, magnetic wire diagram3 and spring 3 and other components.
Fig. (a) smooth circuit, normal work; Fig. (b) oil circuit break, stop oil supply
There are two kinds of voltages for solenoid valves, 12V, 24V

a) smooth circuit b) oil circuit break
I—solenoid valves 2—oil supply hole 3—magnetic wire 4—spring
Fig. 4-14 Electromagnetic type oil stop device

1.5, Torque correction device(negative correction), see fig.4-15

Negative torque correction can prevent black smoke from diesel engine at low
speed, as shown in the figure.

Fig.4-15 Torque correction device
1—stating lever 2—correction spring 3—speed regulating spring 4—tension rod 5—
retaining pin 6—correction lever 7—correction pin 8—control sleeve 9—starting
spring 10—correction pin big end 11—stop point S. N—pin shaft
The axial force of the governing sleeve acts directly on the torque correction lever,
so that the correction lever rests on the retaining pin of the tension rod, and the torque
correction pin rests on the stop point of the tension rod. When the diesel engine speed

increases, the axial force of the adjustable sleeve is increased. If the torque of the axial

force is greater than that of the correction spring, the counterclockwise rotation of the
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correction rod will be based on the retaining pin. The starting lever swing to the left
around pin shaft N through the pin shaft S, and the ball pin moves the control sleeve to
the right to increase the fuel supply, so as to realize the negative torque correction when
the fuel supply increases with the increase of speed at low speed. The correction ends
when the correction lever rests on the large end of the correction pin.

1.6, Cooling start control, see fig.4-16

Control rod

X i W-CSD
Advance direction P
{—
Wheel, hub Pin B X Cooling water
—

CSD lever

The range

-20—50C

) ’ Lever shaft
Side pi Advance direction

Advance angle

The low

The high pressure cavity
pressure cavity

-20 0 50

Advance direction

Cooling water
temperature © W-CSD

Fig.4-16 cooling start control

The WCSD device has a paraffin sensor (similar to a paraffin thermostat in a cooling
system) surrounded by a cooling water cycle. According to the temperature of the cooling
water, the paraffin expands or shrinks, and its outstretched control rod drives the eccentric
pin B fixed on the lever shaft through the lever mechanism, which makes the roller seat,
rotate to change the feed advance angle. (as shown as fig.4). A torsion spring is installed
on the lever shaft to reset the WCSD. Ensure the diesel engine starts smoothly under
-20°C low temperature.

To sum up, the working principle of VE pump can be simply described as follows:
the drive shaft is driven by the timing gear of diesel engine to drive the oil pump, so that
the oil pump can be filled with oil and maintain a certain pressure; The oil pressure
increases with the increase of rotational speed and causes the advance device to work,
while the drive shaft drives the flying hammer seat components to rotate. The tension
produced by the rotation of the flying hammer pushes forward the components of the
speed control sleeve bosst speed regulating support, which causes the ball pin on the
speed adjusting support to displace, thereby moving the control sleeve back and forth in

order to achieve the purpose of controlling the amount of oil supplied, and the fork of the
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drive shaft drives the end cam to rotate and reciprocate on the roller seat, which causes
the plunger to produce high pressure and distribute fuel to each cylinder.

2. Disassembly, inspection and assembly of electrically controlled VE pump.

The electrically controlled VE pump has the characteristics of compact structure, small
parts and high sealing requirements. When decomposing, it is necessary to clean the
assembly outside first, to be proficient in the use of special tools, and to pay attention to
the protection of parts during the process of redecomposition.

2.1, Disassembly
(1) Fix the fuel injection pump on the support rack.
(2) Remove fly hammer seat shaft and fly hammer seat parts.
(3) Remove magnetic valve.
(4) Remove pump head screw plug and oil delivery valve tight seat and remove
plunger coupling.
(5) Remove governor lever parts.
(6) Remove cam plate and plunger pre-stroke adjustment gasket.
(7) Remove cross and cross spring.
(8) Remove the swing shaft lock spring and pin and remove the swing shaft from the
piston.
(9)Remove the roller seat with the nose pliers and be careful not to change the
position of the roller.
(10) Remove advance piston parts.
(11) Remove the drive shaft parts and loosen the fixed screws on the oil pump cover.
(12) Reinstall the drive shaft parts and take them out with the oil pump assembly.
2.2, Check
Clean the pump body and parts thoroughly; check for excessive wear or crack
scratches; Check the slippage of the fit; ensure that the springs are not deformed or
broken. Replace the damaged parts.
2.3, Installation
When assembling, generally follow the opposite direction of decomposition.
3. Installation of electrically controlled VE pump
3.1 . According to the requirement of different diesel engines, the

electronic-controlled VE pump should be designed and manufactured with its own oil
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pump support, and the coaxial degree should not exceed ¢ 0.1 during the installation
process.

3.2 In the process of installation and connection, the elastic connection should be
realized. Before debugging and running, the connection should be checked whether it
is reliable, loose or not, and whether the coaxiality is too bad.

3.3. The method of adjusting advance angle of electrically controlled VE pump:

1. Turning the diesel engine aligns the TDC mark on the crankshaft pulley with
the TDC pointer.

2. Loose three flange nuts, remove vent screws, and install special measuring
tools and schedule.

3. Pull the injection pump outward to the limit position.

4. turning the diesel engine to reach the specified injection advance angle
position (at this time the first cylinder of the diesel engine is near the TDC point;

5. Push the injection pump inward and tighten the screw for the injection pump

flange when the distribution plunger liftis 1.0 ~ 1.3.

4. Use and maintenance
4.1. Since the fuel and lubricating oil used in VE pump are the same oil, diesel oil
must be kept clean. If the diesel oil with excessive impurity and moisture is used
frequently, it will cause damage to the precision parts in VE pump and reduce the
normal service life of oil pump. Therefore, the same type of diesel oil should be used
and diesel filters and oil water separators should be cleaned and replaced regularly
(usually once a month).
4.2, Before starting the new vehicle, the pump and oil line need exhaust treatment
before starting.
4.3, If VE pump work abnormal, should be sent to professional maintenance point to
check.
5. Injector:

The injector of engine system is optimized by special design and engine bench
matching calibration test. Its parameters, such as opening pressure, number of
injection holes, flow rate and injection angle, must meet the requirements of the

performance and emission of the engine. The injector can check the opening pressure
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on the injector test bed, and the opening pressure is determined by the pressure
regulating spring. The injection shape and atomization should be normal during the
inspection. Because the pressure of the system is much higher than that of the
mechanical injection system, the injector is made of special material and process, and
its shape is close to that of the ordinary injector, but it cannot be replaced by the
ordinary injector. Needle valve and valve body is a pair of abrasive coupling; it must
not be arbitrarily replaced needle valve coupling in the disassembly. If the injection
pressure of the injector is too high or too low, and the fuel injection is not normal,
when the parts are damaged, there will be black smoke, power, speed drop,
temperature rise or knock. To judge the faulty injector, the cylinder stoppage method
can be used, that is, the injector and the high pressure tubing are released one by one
to stop the injection, and at the same time, observe the exhaust smoke. If the faulty
injector stops the injection, the exhaust will stop the smoke; the speed of the diesel
engine varies little or no change. It can also slowly rotate the crankshaft to listen to
each cylinder injection sound one by one, when a cylinder does not have a crisp
injection sound, it may be that the cylinder injector malfunction.

Fuel injector removal: when removing the injector, clean the outside first so that
the nozzle is clamped upward on the copper padded bench pliers, rotates the tight cap,
takes out the needle valve coupling, and pulls out the needle valve to immerse in
clean diesel oil. Turn the injector 180 degree clamping down screw and screw cap to
remove the pressure regulating spring and rod. When needle valve coupling is bitten
or atomized badly, it should be cleaned. Needle valve bite should be immersed in
diesel oil for a certain time, then clamp needle valve with wire forceps lining cloth,
gently rotate and pull out, prevent drawing, clean needle valve coupling, Use wood
chips dipped in gasoline or diesel oil scrape, do not use metal sheets. The needle
valve and its body are not smooth enough and the activity is bad, it can be used for
grinding, and the clean diesel can be used in grinding. The needle valve and the body
face cannot be impacted when the grinding is matched. Clean carefully after grinding,

no metal scraps, and dirt residue.

6. Diesel oil filter:

Diesel engine adopts diesel and oil water separator. The coarse filter is 30, and the

26



Ve

Technical Specifications

V- Positive terminal of
Negative terminal battery
of battery ECU ground Safety Safety wire
3 —
G_G_BAT |' (o] Jmmition svizch =
| ﬁ Intake solenoid valve 1s.mns 2A
Intake solenoid& O_V_pATIH® 25 BCUpower
V_V_BAT Saety o
valve ;Lulre
| E Return solenoid valve Preheating relay T
| 0 U FCOV low-end control |L 70/
R'e;um solenoxdl_ 15 0T GRLY 4
vaive Sensor power y .
T OV A5V 3 2 Preheating indicator light
T 0_S_GLP
Throttle Throttle sensor signall . oy '
sensor T T_A_APP 0 gag]tmx:dxcator lxght®
2 - Sensor ground =X
G_R_BATS | © 3
4 EGR valve low-end control E EGR valve
= / speIedFsenitzg % O_T_EGR |4}
Speed sensor So E ;!::sor- 18 Solenoid valve power
7 P NEnEG] O_V_BAT2 4 |
5 Tisirg solenoid valve low-end control | E 2
Onr \mperature sensor L] Timing solenoid
2 valve
i 24
EGR sensor EGR sensor signal 10 2 Water temperature
T_A_EGR 12 ! % | sensor
Timing sensor]|
signal ""_"f':‘f’_’"'_":"l‘ _D’nd outpuy
= /F ATV |
Timing sensor| Sensor groundf . h
2 G_R_BAT2)
c Sensor power 1 14
1 0_V_A5V1
I 0il pressure
0il pressure | © ignal 2
1l p: sensor signalf,, B_D_COM1
sensor = I_A_EGR )
= ECU
Connector assembly
1473712-1
Terminal:
3-1447221-3

0BD DIAGN

Connector assembly: 179631-1
Terminal: 776001-1

l.Battery voltage: 12v or 24v system(the two hardware are different).

2. The diameter of ECU power positive. intake solenoid valve. ECU ground is 1.0,
others are 0.5. (Unit: mm?).

3. Pump speed sensor and CAN communication lines adopt shielding wire, shielded

ground.

4. The type of connector assembly in diagram is harness end type.

5. Each connector assembly and needle number is referred to harness diagram.

6. CAN instrument and water temperature speed instrument panel output can only choose

one (the two hardware are different).
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Connector assembly: 179631-1
Terminal: 7760011

Technical Specifications

1. Battery voltage: 12v or 24v system(the two hardware are different).

2. The diameter of ECU power positive, intake solenoid valve. ECU ground is 1.0,
others are 0.5. (Unit: mm?).

3. Pump speed sensor and CAN communication lines adopt shielding wire, shielded
ground,

4. The type of connector assembly in diagram is harness end type.
5.
6. CAN instrument and water temperature speed instrument panel output can only choose
one (the two hardware are different).

Each connector assembly and needle number is referred to harness diagram.

Fig.4-17chematic diagram of electrical control system

VIl Lubrication system

Lubrication system consists of oil filter, machine oil pump, oil filter, and lubricating oil
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channel. Lubrication system is with pressure and splash lubrication. The lubricating oil
route is shown in Fig. 4-18.

The lubrication system not only lubricates the moving joint surface, reduces friction
resistance and wear, but also has the functions of cooling, washing, rust prevention,
sealing and so on. In order to ensure lubrication, the pipeline should be smooth and free of
folds and leaks.

If the lubricating oil is added properly, if added more will cause the lubricating oil to
burn, if the addition is too little, it will accelerate the wear of the diesel engine parts,
resulting in the phenomenon of peeling and so on. The optimal amount of oil should be
between the upper and lower scales of the oil scale, and when the oil quantity is reduced
to the lower scale, it will need to be lubricated. Check the amount of lubricating oil before

starting the engine.

Gear train

0il filter

T P l To o0il sump

Rotor-type oil pump
Figure.4-18 Lubrication system lay-out drawing

The oil filter is rotated and mounted at the right end of the body (from the front end
of the diesel engine) there are two valves on the oil filter seat, one is the pressure
regulating valve, the other is the safety valve. The pressure regulating valve is used to
control the oil pressure and ensure the engine oil pressure of 200 ~ 400Kpa when the
diesel engine is working (the minimum stable speed should be more than 50 KPA). If it
does not meet the requirements, the oil pressure regulating valve can be adjusted. The oil

regulating valve includes the pressure regulating screw, the pressure regulating nut,
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Pressure regulating spring, valve, valve body, structure as shown in Fig. 4-19.

When the filter core is clogged or the oil viscosity is too large to pass through the
filter element, the oil pressure is increased, the safety valve is opened, and the oil is
transported directly to the main oil channel of the block through the safety valve to ensure
the lubrication of the diesel engine.

Oil filter is paper filter type, filter should be sealed well, when assembling filter, pay
attention not to have leakage and short circuit phenomenon, the user should wash and
maintain oil filter regularly according to maintenance rules, and pay attention to sealing
when disassembling.

The engine oil pump is rotor type and is driven by the gear driven by the engine oil
pump.

The normal operation of diesel engine depends on the correct use and maintenance of
lubricating system.

1.valve 2.valve body 3. pressure regulating spring 4. Pressure regulating screw 5.0il
filter 6.pressure regulating nut
Fig.4-19 Oil pressure regulating valve

IX Cooling system
The cooling system is a closed forced circulating water cooling system, which

consists of radiators (water tank, thermostat, water pump, fan, connecting pipe, etc.). See
Fig. 4-20.
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s N\
Cylinder head waterway

—

Body main waterway

1 Radiator (water tank) 2 thermostat 3 fan 4 water pump 5 water pipe
Fig.4-20 cooling system

After starting the diesel engine, the cooling water in the water tank is pumped into
the water chamber of the body through water pump, then part of the cooling water into the
water jacket of the body, then into the cylinder head, and part directly up into the cylinder
head, in the head of the cylinder head to the front end of the thermostat. When the water
temperature is below 70 ‘C, the thermostat is closed and the cooling water does not flow
through the radiator, but returns directly to the pump to realize the small circulation in the
body. When the water temperature is higher than 75 degrees, the thermostat opens, the
cooling water enters the radiator through the thermostat, and then cooled through the
cooling fin and fan, then enters the body to achieve the cooling cycle. In order to ensure
that the water temperature does not exceed 95 °C, the radiator area shall be guaranteed. In
addition, it is suggested that the optimum distance between the fan end and the radiator is
45mm. in the hot area or in summer, the thermostat should be removed during the long
time heavy load operation of the tractor in order to achieve better heat dissipation effect.

The thermostat can control the switch of large cooling water cycle of diesel engine
by cooling water temperature. In case of failure of the thermostat, the thermostat should
be removed and checked. During the inspection, the thermostat should be put into the
water and heated slowly until the water temperature reaches 70 °C. The thermostat should
be turned on at this time; When the temperature reaches 85 °C, the thermostat should be
completely turned on, otherwise, the new thermostat should be replaced. Do not remove
the thermostat casually, otherwise the water temperature is too low, it is not conducive to
the normal start of the diesel engine.

The aperture of cooling water hole of airframe and cylinder head is small, we should
pay special attention not to block it, especially, the nozzle hole in the triangle area of
cylinder head injector must not be blocked; otherwise the area will overheat and

malfunction.
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The cooling pump is centrifugal, and the pump is equipped with a separate part of
the fan. The cooling pump is mounted on the front end of the body through a pad and is
driven by a triangle belt with a crankshaft pulley. The cooling pump consists of pump
body, impeller, pulley, pump shaft and water seal. The pump shaft is supported by two
rolling bearings and rotates inside the pump body. The impeller of the pump is installed in
the tail with interference fit, and a combined sealing component is installed on the neck of
the impeller to prevent the cooling water from leaking out of the pump body. In order to
prevent the water from seeping from the sealing ring from invading the rolling bearing, a
small hole is drilled at the end of the bearing housing hole, and a water jetting ring is
arranged on the end surface of the bearing, so that the water entering the bearing hole can
be discharged from the small hole.

Water droplets should not be more than three drops per minute. The new pump may
drop more because the water seal is not completely run-in. If serious leakage is found, the
pump should be removed for inspection and repair. When the pump is assembled after
repair, fill the bearing with butter. The clearance between the housing and the impeller
end surface shall be in the range of 0.3-0.6 mm. The pump performance shall be tested at
the same time.

After long term operation of the diesel engine, scale will be produced in the cooling
system, which can be removed by the following methods: A mixture of 700~800g caustic
soda and 150g kerosene was prepared, and the mixture was injected into the cooling
system water. The diesel engine operated at a moderate speed for 5~10 minutes, stayed
for 10~12 hours, then re-operated the engine for 10~15 minutes, then released the water
solution. Clean the cooling system with clean water.

Transmission belt should ensure a certain degree of tension, with the thumb to press the
middle part of the belt, should be able to press down 7-10 mm, as shown in figure 4-21.
When adjustment is needed, the generator support and the bolts on the adjusting support
can be adjusted.

\

\ i 5 o
Pressure degree | Down position
Lressure degree,.

7-10mm 1\

Geneérator pulley
Water pump pulley

Crankshaft pulley



Fig.4-21 Belt adjustment

X Electrical system

The electric system of this series diesel engine mainly includes generator, regulator,
starter, battery, oil pressure alarm, water temperature sensor, preheating plug charge
indicator lamp and electric control part of VE pump. The system is a complete circuit
formed after the engine is loaded, in which batteries, regulators, oil pressure alarms, water
temperature sensor plugs, preheating indicator lights, Charge indicator lamp does not
belong to engine accessories, when loading matching. Timing solenoid valve, preset
position sensor, throttle opening sensor, speed sensor, stop oil solenoid valve are installed
on VE pump.

1. Electrically controlled VE pump equipment

The electric system of electric VE pump includes electric control unit, high pressure
oil pump intake solenoid valve, time control solenoid valve, oil temperature sensor, speed
sensor, throttle position sensor, and generator, starter, regulator, battery, etc. Oil pressure
sensor plug, water temperature sensor plug and engine harness should be installed
correctly.

Electrical system nominal voltage of 12 volts, battery negative earthing. Generator
negative earthing (iron) positive and negative do not allow short circuit, otherwise will
damage the element.

The electronic control unit (ECU) is the core of the fuel oil system, by the analysis of
the collected signal; the electromagnetic valve is controlled by the time installed in the
fuel injection pump, and according to the signals sent by the computer. The channel
between high pressures chamber and low pressure chamber is opened or closed in time,
which changes the pressure difference between the high and low pressure chamber of the
advancer piston, pushes the advancer piston forward or backward, and plays the purpose
of supplying oil ahead or behind. In order to work well and normally, please pay attention
to the use of the environment, prohibit the long-term existence of water, oil and other
liquids on ECU, and work in high temperature for a long time, the best working
environment temperature is never more than 60 C.

The wire harness, as the carrier of the signal, can be used as the "skeleton" of the
whole system. All important signals on the wire harness are shielded to improve the

anti-interference ability of the system.
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1Storage battery 2.Starting switch 3 Requlator
i.Charging indicator  5.Generata 6.Glow plug
7. Preheating indicator 8 Starter

Fig.4-22 The principle diagram of the electrical syetem

2. Generator

1) Generator pulley center should be aligned with drive wheel center, belt tension
should not be too tight, too loose, otherwise it will affect the reliability and service life of
generator. .

2) The generator must work in parallel with the battery and be used in conjunction
with the appropriate type of regulator. The wiring should be firm and reliable.

3) Generator should be negative earthing, battery should also be negative earthing,

otherwise it will burn out generator and regulator.

4) Check that generators are generated by multi-meters and not by test methods for
ground fire.

5) Clean up the dust and greasy dirt on the generator.
6) Maintain good wiring.

B+ Armafure D+ Charging indicator light
(0]

|

A XXz

Yy vy

Bl
P
e
bt
%

bt
.
bt

Requlator

=t Ground

Fig.4-23 Generator electrical schematic diagram
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7) The generator should be maintained every 1000 hours to check whether the brush
is worn, clean the bearing and add the appropriate lubricating oil for 2 / 3 of the bearing
room without maintenance.

8) Generator operation process, must not be disconnected, lest short-circuit, burning
silicon rectifier components.

9) When the silicon rectifier is connected with the stator coil, it is strictly forbidden
to check the insulation condition of the generator with megameter or 200 volt alternating
current, otherwise it will damage the diode.

3.Starter:

1) The engine should be checked before use to make sure that the engine can only
use the starter when it is working properly.

2) When connecting the starter line, the sectional area of the copper wire of the
battery shall be not less than 25 square millimeters, and the sectional area of the switch
wire shall not be less than 4 square millimeters. The conductor shall be as short as
possible. Before starting, check the connection of the starting gear line to see if the
connection is correct, contact is tight, battery charge is adequate.

3) After preparing work, pressing the electromagnetic switch, the starter gear begins
to rotate after meshing with the gear ring of the diesel engine's flywheel. Under normal
circumstances, it starts successfully once, when a second start is required if the start
cannot be started once, It is necessary to wait until the armature and gear of the starter are
completely stationary, otherwise the starter will be damaged by a violent collision with
the gear ring of the diesel engine.

Note: the engine should be preheated before starting in cold weather.

4) The starting time should not exceed 15 seconds and the time interval between two
starts should be more than 2 minutes to prevent the starter from overheating.

5) When the diesel engine cannot start normally for three times in a row, the diesel
engine, electromagnetic switch, starter, battery and connection line should be checked and
started after troubleshooting.

6) The diesel engine should immediately release the switch button to cause the starter
gear to recede from the meshing position and stop working in case the starter reverses and
damages.

7)Check frequently that the fasteners of the starter are firmly connected, that the wires
are in close contact and that the dirt is removed, apply a little Vaseline to prevent
corrosion.

8) Always check if the conductor insulation is damaged.

9) Remove the dustproof belt regularly, check whether the commutator surface is
smooth and clean, whether the brush is stuck in the frame, whether the spring pressure is

normal, and remove the dust, if the brush is found to wear too much. Commutator surface
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burn and other faults should be removed immediately to repair.
10) The starter should be overhauled once a year, and the overhaul period may be
shortened or extended as appropriate.
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Chapter 5 Fault and troubleshooting
methods of diesel engine

I . Diesel engine can't start

Fault cause

Exclusion method

1.Fuel system

(1) .There is no oil in the fuel tank or the oil
discharge switch is not open

(2) .There is air in the fuel system

(3) .Fuel pipe or oil-water separator blockage

(4) .Poor spray atomization

(5) .The rod did not return to the maximum

fuel supply position

2.Electrical system
(1) .Poor circuit contact
(2) .Low battery voltage
3.The viscosity of engine oil is too high, which
results in low starting speed
4. The ambient temperature is too low
5. Low compression pressure in cylinder

(1) .Cylinder liner, piston, piston ring wear

(2) .Valve and valve seat are not in strict
coordination

(3) .No valve clearance

(4) .Valve rod stuck in duct

(5) .Cylinder head gasket leakage

1.
(1) .Add diesel or open the engine
(2) .Loosen the pump return bolt, press the
top of the oil-water separator, and
check for leakage of the nozzles.
(3) .Cleaning of fuel oil pipes, cleaning or
replacement of oil and water separators
(4) .Cleaning nozzle coupling to adjust
injection pressure
(5) .In order to make the rod return to the
maximum position of oil supply, the
handle of speed regulation should be

strengthened during starting.

2.
(1) .Tighten the wiring screw
(2) .charge the accumulator
3.To turn a crankshaft with a handle or add a
preheated oil.
4 Heating water or starting by preheating
5.
(1) .Replace cylinder sleeve, piston, piston
ring

(2) .Grinding valve

(3) .Adjust valve clearance according to

requirements

(4) .Cleaned with kerosene or diesel oil

carefully

(5) .Check the tightening torque of cylinder
head nuts and check that gaskets are

complete.
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(6) .Air leakage in injector seat

(7) .Gas timing is not correct
6. Injection pump plunger lift is incorrect

6) .Check that injector pressure plate bolts
are tightened and injector gaskets are in
good condition

(7) .Check adjustment
6.Check adjustment

I . Diesel engine power falling

Fault cause

Exclusion method

1.The air filter or the intake pipe is blocked.
2.The exhaust pipe is blocked.
3.Insufficient oil supply

(1) The pipeline and oil-water separator are
blocked.

(2) Nozzle needle valve wear.

4.There is air in the fuel system.

5.There is water in the diesel oil.

6.The faulty lamp on the dashboard was on.
7.There is too much coke in the combustion

1.clean up
2.clean up
3.
(1) Clean and replace diesel filter.

(2) Replace needle valve coupling or injector
assembly.

4.Seel . 1. (2).

5.Replace diesel oil.

6.See I+ 2. (3).

7.Remove cylinder head and remove carbon

chamber. deposit
ITI. Diesel engine stop suddenly
Fault cause Exclusion method
1.Fuel shutoff 1.
(1) Diesel oil in the fuel tank is exhausted. (1) Add diesel oil.

(2) There is air in the fuel system.
(3) The oil and water separator is blocked.
(4) There is water in the diesel oil.
2.The piston jammed.
3.The air filter is blocked.
4.The faulty lamp on the dashboard was on.
5.Power off or low voltage.

(2)See I . 1. (2).
(3) Replace diesel fuel filter.
(4) Replace diesel oil.
2.0verhaul.
3.Replace the filter.
4Seel . 2. (3).
5.Check the circuit and generator, see X .

IV. Diesel flying vehicle

Fault cause

Exclusion method

Failure of Speed Regulation Mechanism of

fuel injection pump

Stop immediately for repair.
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V. The diesel engine makes a knock when it is running

Fault cause

Exclusion method

1.Supply of oil prematurely or late

2.The valve clearance is too large

3.The clearance between the piston and the
cylinder is too large to make a rumbling sound
4.The clearance between piston pin and
connecting rod small end bushing is too big,
making blunt and dull sound.

5.The clearance between the connecting rod
bearing and the main bearing is too large,
making a dull sound.

6.The valve collides with the top of the piston,
making a dull sound.

1.Adjust the plunger lift of the fuel injection
pump.

2.Readjust valve clearance.

3.Check and replace piston and cylinder liner
if necessary.

4.Check and replace connecting rod small

bushing if necessary.

5.Check and replace connecting rod bearing

and main bearing if necessary.

6.Adjusting the phase of gas distribution.

VI. Engine oil pressure is too low

Fault cause

Exclusion method

1.too little oil in the oil pan

2.0il line or oil filter block

3.0il viscosity is too low

4.cylinder head gasket, pump liner, gear
chamber gasket seal failure, resulting in
cooling water seeping into oil

5.leakage of oil absorption pipe joint

6.Serious wear of engine oil pump gear
7.0versize clearance between main bearing
and connecting rod bearing

8.improper adjustment of oil filter pressure
regulating valve

9.0il gauge damaged

10.0il filter gasket direction counter

1.Add oil

2.Replace oil filter when cleaning is necessary
3.Replace the required oil

4 Replacement of invalid gasket, and change

oil.
5.Check and repair
6.Replacement engine oil pump
7.Check and replace worn parts if necessary

8.Readjust

9.Replace
10.Reinstalling

VII. Overheat

Fault cause

Exclusion method
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1.The cooling system is out of order
(1) .Water shortage in water tank
(2) .The scale in the waterway is too thick

(3) .Fan and pump belt is too loose, resulting
in too small discharge of water pump
and fan.

(4) Improper distance between water tank

and fan

(5)

obstruction

JInlet and outlet hose deformation

2. late injection or dripping of oil injector

3. Too little oil cause low oil pressure and
high oil temperature.

4. he gas distribution phase is incorrect

5. thermostat failure

6.Long time overload operation of diesel

engine

1.

(1) .add water

(2) .Add an alkaline solution of (10 liters
water and 750 grams of washing soda )to the
water tank run for 4~8 hours. Then clean the
waterway with clean water cycle

(3) .Adjust belt tension and replace belt if
necessary

(4) .adjust
(5) .replace parts
2.Adjust the fuel supply advance angle MAP
and overhaul the injector
3.Add oil
4.re-adjust the phase of gas distribution

S.replace parts

6.reduce load operation

VII. Abnormal smoke color

Fault cause

Exclusion method

1.Exhaust blue smoke (oil be into gas cylinder)

(1). Piston ring, cylinder liner wear, piston
ring adhesive or elastic or piston ring
counterpart.

(2). The inlet and exhaust valve tube hole
wear.

(3) .The oil level in the oil pan is too high.
2.Exhaust is white smoke (diesel engine under
cooled and low load, diesel oil fog not
completely ignited)

(1). The injection pump supplies too much
oil.

(2). Poor atomization of fuel bundles.

1.
(1). Repair and replace worn parts when
necessary.

(2) .replace parts

(3) .Put out too much oil.
2.

(1). Check and repair at the maintenance
station.

(2) .Check and adjust injection pressure and
replace it if necessary.
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(3). Cylinder compression pressure is low.

(4). There is water in the diesel oil.

(5). The supply of oil is too late.
3.Exhaust black
combustion)

smoke (incomplete
(1). The diesel engine is overloaded.
(2).Poor atomization or droplet of fuel
injector.
(3) .The air filter is blocked.

(3).Seel . 5.

(4) .Change diesel oil

(5). Adjust oil supply advance angle MAP.
3.

(1) .Reduce the load.

(2).Check and repair at the maintenance
station.

(3) .Clean air filter and intake pipe and
replace air filter if necessary.

IX.\ Failure of fuel injection pump

Fault cause

Exclusion method

1.Engine starting difficulty

(1) .The distribution pump is not well sealed
or out of time, so that the antirust oil is dry and
condensed, resulting in the plunger being
unable to operate, so that the oil cannot be
supplied, and the engine cannot be started.

(2) .Due to improper sealing and storage of
the distribution pump, the metering device is
blocked in the parking position, unable to
supply oil, or because of dirty diesel oil in use,
there is moisture, which makes the control
valve stuck, and difficulty in starting.

(3) .Improper selection of diesel grade, diesel
oil coagulation phenomenon, plunger doesn’t
slide flexibly.

(4) .There is air in the fuel system, causing

blockage.

1.

(1) .Remove the rotor of the distribution pump,
and remove the plunger, wash and reinstall the
antirust oil from the surface of the dry setting,
and then re-install and reuse it on the test bed.
(2) .open the pump cover, clean inner and
control valve

(3) .The condensate point of diesel oil of
suitable grade should be 5-10 ‘C lower than
that of ambient temperature.

(4) Exhaust the air, and check for oil leakage
in each oil pipe joints, and then rotate the fuel
return bolts of the fuel injection pump and
drive the top of the oil and water separator
until the oil return bolt releases the diesel oil
and has no bubbles; Then loosen the high
pressure oil pipe joint, rotate the crankshaft to
drive the distribution pump, until the high
pressure tubing has no oil bubble, then tighten
the nut, then rotate the crankshaft several
times, so that the injector is filled with diesel
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(5) .The sliding oil pump is worn out or even
the slider is broken, and the oil is not enough
at low speed.

(6) .Insufficient oil supply for over wear of
precision coupling parts such as distribution
sleeve, plunger and plunger hole
2.Engine idling instability

(1) .Gauge control valve gridlock, inflexible.

(2) .Idle spring deformation

(3) .Governor transmission system problem.

(4) .Idle screw is imbalance

(5) .Speed control rocker arm cannot reach
idling position completely

(6) Missing idle spring
3.Engine power shortage

(1) .Improper timing of oil supply.

(2) .The speed regulating spring is deformed
and can't reach the rated speed when it is in the
original speed regulating position.

(3) .The plunger of the distribution pump is
stuck because of the dirt in the diesel oil or the
overheating of the engine, so that the piston
stroke is reduced and the fuel supply is
reduced.

(4) .The rotor or plunger of the distribution
pump is worn out too much and the fuel supply
is reduced.

(5) .shortage oil of distribution pump.

(6) .Poor diesel quality.
(7) .Cam and roller wear

4.The engine stopped suddenly.
(1) .Distribution pump does not supply oil.

(2) .There's air in the fuel system.

oil.
(5) Replacement of new slider.

(6). Increase in fuel supply appropriately,
repair or replacement of new parts.

2.
(1) .Remove control valve and grind and

polish with chromium oxide abrasive paste.
(2
(3
D)
(5

.replace spring.

.Check and troubleshoot
.Readjust idle screw
.Check the throttle lever.

(6)
3.

(D

(2

engine power; If the speed regulating spring is

.Add idle spring

.Adjust the timing of oil supply.
.High speed limiting screw to restore

deformed too much, it will be replaced.
(3) .Dismantle and clean the plunger and the
distribution pump; Exhaust overheating.

(4) .Properly increase maximum fuel supply,

repair and replace worn parts

(5) .Check the oil pump and replace the
intake filter.

(6) . Use qualified clear diesel oil with
specified label

(7) .replace and repair
4.

(1) .Remove oil pump cover, replace new
slider; Clean, repair, replace damaged parts;
use clean diesel oil.

(2) .Removal of air (same method as before).
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(3) .Insufficient or no oil in the tank.
(4) .Failure of oil pump.
(5) .0il and water separator or pipe is

(3) .Full diesel oil
(4) .Overhaul oil pump
(5) .Cleaning or replacement of (filter

blockage. elements
X+ Failure of starting motor
Fault cause Exclusion method
1. the starter does not turn. 1.
(1) .Poor contact in the line (1) .Check the joints
(2) .fuse blow (2) .change fuse
(3) .Low battery voltage (3) .charge or change battery
(4) .Short circuit of the starter (4) .repair
(5) .Bearing bushing wear (5) .Replacement of new parts
(6) .clutch slip (6) .Adjusting clutch working torque

2. the gear and the flywheel gear ring meshing

is not normal

2.Adjusting eccentric screw

XI. Failure of generator

Fault cause

Exclusion method

1. The generator does not generate electricity
at all or the battery is undercharged

(1) .Poor contact or misconnection in the line

(2) .Stator, rotor coil is short circuit or open
circuit

(3) .Failure of rectifier tube to form a short
circuit or break

(4) Poor brush contact, grease in the slip
ring, loose generator belt
2. The charging current is unstable

(1) .Rotor coil or stator coil is about to be
short-circuited or broken

(2) .Poor brush contact, low brush spring
pressure, poor line contact
3. There is an abnormal noise in the generator

C1)

bearing damage
(2) Rectifier short circuit

JImproper installation of generator,

1.

(D
(2

.Check and repair
.Overhaul or replacement

(3

.repair or replacement

(4

.repair

(D

.repair or replacement

(2)

.repair or replacement

(D
(2)

.repair
.replacement or repair
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Chapter 6 Application instruction of
sealant

—. How to use sealant
Sealant and binder of Loctite 242,271,290,515,569,680 and other specifications should be
used in the process of installation and test.

. Characteristics and application of various sealants
1.Loctite242, blue

Apply to M 12 thread outside surface lock; prevent loosening, medium strength with
sealing effect.

2.Loctite271, red

Suitable for sever thread locking and sealing in M12 or above. Glue quantity is generally
2 drops, such as main bearing bolt. It is also suitable for sealing and clamping between
mandrel and hole, such as oil plug, bowl plug, plug and so on.

3.Loctite290, green

Suitable for locking and sealing of bolts under M12, the effect is basically the same as
that of Loctite 242.

4 Loctite515, purple

General used in plane seal, suitable for flexible gasket, such as sealing of oil pump cover
plate and gear chamber. It can also be coated on the gasket and in the bottom hole of the
rubber ring.

5.Loctite569, brown.

Suitable for pipe seal with certain pressure, such as thread seal at injector body and
tight cap, thread seal at discharge switch and screw hole in cylinder head, etc.
6.Loctite680, green
Suitable for parts such as shaft and hole, as well as for loosened shaft-hole fit, such as the
clamping between the positioning pin of the crankshaft thrust plate and the main bearing

cover.

44



Chapter 7 Sealing and unsealing of diesel engine

If a diesel engine is not used for a period of time, the diesel engine must be kept
and sealed properly. The diesel engine should be kept in a good environment to prevent
corrosion, aging and deformation.

The diesel engine must be cleaned, adjusted and fastened before sealing, and the
required technical maintenance shall be completed according to working time or vehicle
mileage (see Chapter 3 of this specification), so that the diesel engine is in good technical

condition.

@ Note:It is very important to keep the diesel engine scientifically and maintain it
specially during the long term deactivation. Otherwise, the technical condition of the
diesel engine will deteriorate faster than during the working period.

—. Causes of damage to diesel engine during Storage

The main causes of damage to diesel engines during storage are as follows:

1. Corrosion: during the period of parking, dust and water in the air are easily
immersed in the machine by cracks, holes and other places, so that the parts are polluted
and corroded; Relative moving surfaces, such as pistons, valves, bearings, etc., are
scrapped because they have been stationary in a certain position for a long time and have
lost the protection of the flowing and pressurized lubricating oil, resulting in corrosion,
rust, cementation, blockage, or stagnation.

2. Aging: rubber, plastics and other parts in the sun, due to the role of ultraviolet
radiation, aging, deterioration, brittle, loss of action or corrosion, decay.

3. Deformation: transmission tape and other parts of a long time force, plastic
deformation.

4. Other: electrical parts damp, battery self-discharge and so on.

—. Diesel engine storage

1. The technical condition of the diesel engine should be kept in good condition.

2. Due to the large viscosity and poor fluidity of lubricating oil in cold condition, oil
must be put in heat engine. The old oil should be treated properly to protect the
environment.

3. Release antifreeze and rust liquid from radiator, cylinder block and water pump.

4. Clean the surface of the diesel engine. Apply the rust-proof oil to the surface of the
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unpainted parts.

5. Remove the battery.

6. The anti-rust treatment was carried out, about 30g of dehydrator oil was injected
into the cylinder, and the crankshaft was rotated 15-20 turns to make the oil adhere to the
surface of the moving parts uniformly.

7. Grease the lubricating points.

8. Apply dehydrated vaseline (heated to 100 C-200 C) on electrical contacts,
joints and unpainted metal surfaces.

9. Loosen fan belt. Remove belt if necessary and store it separately. Spray rust
inhibitor in pulley groove.

10. Remove diesel oil from the diesel tank and clean the tank.

11. Cover the diesel engine with protective materials (such as canvas, tarpaulins, oil
paper, etc.) to prevent dust or water droplets from falling into the engine. Its unsealed pipe,
such as inlet, exhaust, and waterproofing tape seal treatment prevent foreign bodies, and
moisture entry. 12. The storage room of diesel engine should be ventilated and dry. It
is strictly forbidden to store with corrosive articles and gases.

13. The sealed diesel engine should also keep records of diesel engine model, date of

production, cumulative time of use, technical status and so on.

=+ Maintenance of Diesel engine during sealing period

1. The diesel engine must meet the requirements of the above diesel engine seal
during the storage.

2. Monthly check diesel engine and parts for rust, corrosion, aging, deformation
abnormal phenomenon, timely troubleshooting.

3. Every six months, the injector is rotated out, inject 30 g oil into the cylinder, then
the engine crankshaft is rotated 10-15 turns to prevent internal corrosion, and then the
injector is reinstalled.

4. Remove the old grease and replace the new grease every 6 months in the
lubricating area where the grease needs to be added.

5. Wipe the dust on the top surface of the battery with dry cloth regularly, check the
liquid level and density of the battery electrolyte according to the requirements of the

battery usage instruction periodically. The battery will discharge by itself even if it is not
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used; the battery should be recharged once a month.

@ Caution: if the user does not have rust-proof conditions, and the diesel engine
needs to be idle with the vehicle (construction machinery, generator sets, etc.) for months
or longer, at least change the oil, oil filter, etc. Start the diesel engine every 1 month, idle
for 10 min and keep the engine outside clean and dry.

If the protection of diesel engine is correctly performed according to the above
requirements, corrosion damage will not generally occur. For any damage not stored as
required, the cost of maintenance and replacement of parts and components will be
charged in accordance with the regulations.

PU. Diesel engine opening

1. Remove antirust grease.

2. Open the closed pipes

3. Add grease to lubricating points as required (G 5671 — 1995 automotive general
purpose lithium grease.

4. Add antifreeze and antirust liquid according to technical requirements.

5. Add oil (see 2.2.2 requirements for lubricants).

6. Add diesel oil (light diesel fuel in accordance with GB 19147-2013 4th stage).

7. Check the electrolyte of the battery according to the requirements of the
instructions for the use of batteries.

8. Remove rust inhibitor from fan pulley groove, install belt. Adjust belt tightness
according to technical requirements. The belt deflection is under 70~80 N, the new belt is
5~7 mm and the old belt is 7~8 mm.

9. Install batteries and apply Vaseline to the wiring post.

10. Check the tightness of each circuit and pipeline.

11. Start the diesel engine according to the preparation 2. 3,2. 4.
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Chapter 8 Acceptance of diesel

engine

When be delivery, the customer should count the random spare parts and tools

according to the packing list and the random technical document list.

—. 3TE25. 3TE20 diesel engine damage parts list

order name Code name
1 Fuel injection pump timing gear | KM385BT-01011
2 Idle gear pressure plate L375-01014
3 Upper thrust piece of crankshaft | KM485QB-01007
4 Lower thrust piece of crankshaft | KM485QB-01008
5 Main bearing(upper shell ) 41.18CF-01007-1
6 Main bearing (lower shell) 4L.18CF-01008
7 0il filter gasket L375-01027M
8 Rear bush or camshaft L375-01112
9 Middle bush of camshaft L375-01113
10 Rear bush or camshaft KM485QB-01114
11 Idle gear bush L375-01202
12 Camshaft thrust gasket L375-02002
13 Camshaft gear L480Q-02003
14 Camshaft gear circlip L375-02004
15 Valve tappet L375-02005
16 Rocker arm seat fixed bolt L375-03001
17 Intake valve KM385BT-03014
18 Exhaust valve LL480B-03015
19 Valve inner spring L375-03007
20 Valve lock clamp LL480B-03008
21 Injector pressure plate 41.22B7Z-03308
22 Valve outer spring L375-03015
23 | Valve guide KM485QB-03102-1
24 Intake valve seat KM385BT-03103
25 Exhaust valve seat LL480B-03104
26 Valve clearance adjusting screw | LL480B-03201
27 Rockshaft bracket L375-03202

[\)
co

Valve rocker arm

LL480B-03210
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29 Valve rocker shaft spring L375-03204

30 Rocker shaft locating screw L375-03206

31 Rockshaft rear bracket L375-03207

32 Flywheel bolt L375-05001

33 Flywheel bolt backing L375-05002

34 Crankshaft timing gear L480Q-05007

35 Fuel injector KM490BT-10300P
36 Oil-water separator 3TE25-10520-2
37 Water pump parts LL480-06100

38 Alternator JF11

39 | Piston ring parts 41.22B7Z-04010-1M
40 | Piston 3TE25-04005-1
41 Piston pin KM485QB-04004
42 Connecting rod bushing KM485QB-04201
43 | Connecting rod KM485QB-04202
44 Connecting rod cap KM485QB—-04003
45 Connecting rod cover KM485QB-04203
46 | Connecting rod bolt LL480-04204

47 | Crankshaft KM385QB-05003

.+ 3TE25. 3TE20 diesel engine random annex list

order name unit | quantity remark

1 instruction book 1

2 Warranty manual book 1

3 195-16400 piece 1 Remove piston ring and

circlip tool

4 195-16003 piece 1 Offset ring spanner(with
assembly lock clamp)

5 L375-16001 piece 1 Valve clearance gauge

=. Maintenance instructions for electrically controlled VE pump

1. Basic Requirements

1) After engine test run-in, the electric control VE pump assembly should be checked.

2) Combined with the daily maintenance of the engine, check the seal of the electronic

control VE pump assembly and the engine interface and the fastness of the bolt.

3) Combined with engine secondary maintenance requirements, check whether the

installation sensor bolts of the electrically controlled VE pump assembly are loose or not.
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2~ Maintenance precautions

1) Avoid collision with other parts when installing and disassembling electronic VE pump
assembly, and avoid foreign body entering electronic VE pump assembly.

2) Before installing electric VE pump, the sealing ring should be evenly smeared with
proper amount of grease (ZG-1).

3) Non-professional personnel cannot disassemble electronic VE pump assembly.

4) Wire harness should be replaced in time if electrical connection failure, insulation
scratch, excessive bending and extrusion caused by fracture.

5) The new sensor should be replaced if the sensor of integrated pump body has fault,
such as signal error, no signal, etc.

3. Special attention

1) Non-manufacturer or factory-appointed professionals cannot decompose and replace
electrical control VE pump assembly parts, and avoid changes in its performance. .

2)The ECU controller is waterproof. When the ECU fails, it is forbidden to open the ECU

controller. It should be sent to the appointed maintenance point.
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Brief Introduction of Multi-cylinder Engine of Shandong Huayuan Laidong Engine
Co., Ltd.

Shandong Huayuan Laidong Engine Co., Ltd. is a national large scale enterprise with
a history of more than 70 years of internal combustion engine production, a national first
class enterprise and a national first class metering enterprise. It has become the main
production base of medium and small power diesel engine in China. 1The Company
successfully passed the ISO9001 quality system certification in 1996, the Royal British
UKAS quality system certification in 1997, and the TS16949 quality system certification
in 2006. The company's credit rating reached AAA grade.

The company's multi-cylinder engine is divided into three series of 40 kinds of
specifications. L-series diesel engine, natural-aspirated type mainly LL.380,0480,4L.22
and its variant products, China Il engine contains 4L.22BZ. 4L.22TDI. KM385BZL etc.
China III engine contains 4L22E. 4L18E. 4L22CR. 3L16CR etc., China [V engine
contains 3L16CF. 4L18CF. 4L22CF. 4J28CF (493) etc., L series non-load China
Il contains 3TE20. 3TE25. 3TE25A. 3TE30. 4TE40. 4TE35A. 4TE30. 4TE35.
4TE40A.4TE45A.4TD55A. 2TD35. 2TD30 etc. The main components of L series diesel
engine are highly universal, compact structure, small volume, rotate speed is 1500-3600 r
/ min, power is 10-81kW, economic reliability and various indexes up to the advanced
level in China. The series diesel engine is ideal power for low-speed vehicle, light truck,
Pickup truck, small-medium-sized bus and other cars. The non-road diesel engine
developed on the basis of this series of vehicle engines has become the preferred power
for construction machinery, small and medium-sized tractors and generators.

D series diesel engine: Natural-aspirated type contains KM496. KM496K ., KM4100-
KM4100K and its variant product; China II engine contains KM496BZL. KM4100BZL
turbocharged cooling diesel engine, and Chinalll electric controlled single pump 4D30E,
China [Velectric controlled single pump 4L30F and electrical controlled high pressure
common rail 4J30CF, Non-road China III engine contains natural-aspirated 4TE45.
4TES0. 4TES50A and charged 4TD55. 4TD60. 4TD65. 4TD70. 4TD75. 4TD80. 4TD90.
4TD100. 4TD110. 4TD120, The speed of D diesel engine is 1500-3200r/min, power is
23-90kw, torque is 160N.m-300N.m. It has wide coverage, good dynamic performance,

low fuel consumption area, low noise, reliable operation and convenient operation and



maintenance. It is widely used in light truck, light truck, medium card, passenger car,
agricultural vehicle, construction machinery, generator set, water pump set and other
fields.

K series diesel engine: The main models of this series are K10 and K15. At present,
their emissions reach China IV and have the emission capacity of China V. The series
diesel engines lay stress on driving and comfort. They are ideal power for minivans, light
trucks, small pick-up trucks and cars. They can meet the requirements of passenger cars.

The matching range of the three series diesel engines is complementary, and a wide
range of matching vehicles (including 0.5 - 2 tons of light micro vehicles, 0.5 - 1.5 tons
of three-wheel and four-wheel agricultural vehicles, 0.5 - 3.5 tons of miniature trucks,
Pick-up truck, SUV and above 3.5 tons light trucks) agricultural machinery (including
large, medium and small tractors, combine harvesters, agricultural drainage and irrigation,
etc.) ,construction machinery, diesel generator sets, water pump units and other market

plates.
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