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FOREWORD

4DW series diesel engines (code: 800) havedptimns of cylinder bores (i.e., 85 and 90)
and strokes (i.e., 95 and 100). Aspiration mode$i series are natural aspiration, supercharge
and supercharge inter-cooled etc. 4DW series aweptions of speed, i.e., 3000 r/min and 3200
r/min. Power of 4DW series diesel engines rangeeW84 62kW, maximum torque ranges
124.3N* m~230N+ m, and speed (at max. torque) ranges 1800 rAA200r/min .

In this Manual, only natural aspiration types#l engines, of which power ranges 34kW
46kW, are described. 4DW series diesel enginesavithtural aspiration mode are suitable for use
as power, completed for light-duty automobiles, 527 agriculture-use transport vehicles,
small-size construction machinery, tractors, combjrelectric generator sets etc.

This Manual describes main specification, ailjgsmethods, operation and maintenance
requirements etc of 4ADW series diesel engines.eCtiyrusing and maintaining the diesel engines
are extremely important to both travel safety ahdirtlonger service life. Users are kindly
requested to read carefully this Manual and opexate maintain the diesel engines complying
with its requirement.

As this series engine is in the process ofaleas improvement and modification, the diesel
engine you purchase in the future may somewhatatieftiom this Manual.

When ordering engine accessories, pleasedehlaiModel, declared power and speed, order
No., month and year of manufacture, and serialdfithe diesel engine(s) you purchased, so that
our company can provide you with correct accessorie
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Wuxi Diesel Engine Works
August 2006
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To Users

Dear Users :

When new diesel engines or engines jugestdd to an overhaul (e.g., main parts such
as piston, crankshaft or connecting rod etc arlaceg) are used on automobiles, the automobile
must not run at normal or heavy-load conditionluhtias run for a wear-in distance of 2000 km,
in which engine speed should be no more than 220G and power should be 70% of full-load.
This is very important to the reliability and aft@rerhaul service life of the engine. 4DW engines
will bring you more economic effectiveness if yomély maintain them as per this Manual.

Contact phone numbers of our Works are as follows:
Sales Company: 0510-85013436 (fax)

Main engine dept.: 0510-85014990-8362, 8363
Accessories dept.: 0510-85014990-8370, 85010814
Service dept.: 0510-85014990-8372, 8373

FAWDE 24h hotline: 0510-85017315

Production License No.: XK06-002-00014

FAW Jiefang Automotive Company, Ltd.
Wuxi Diesel Engine Works
August 2006
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Chapter | Technical Characteristics

I. Technical parameters for 4ADW(B00) diesel endins variants

1 | Model/designation OwLGR0L | oveLsuRs | ovenaomn|  OwLedmi| awaeBs
2 | Type 4-cylinder, in line, 4-stroke, water-cooled, dir@gection
3 | Aspiration mode Natural air-suction
4 | Ignition sequence 1-3-4-2
Cylinder diameter (mmX piston stroke
5 85%95 85x100 90x%100
(mm)
6 | Piston total displacement (L) 2.16 2.27 2.54
7 | Rated power (kW) 34 37 36 46
8 | Rated speed (r/min) 3000 3200 300( 3200
9 | Max. torque (N m) 124.3 131 155
10 | Speed at max. torque (r/min) 2200 1900 2100
11 | Minimum steady idling speed (r/min) 80 50
12 | Steady regulation rate (%) < 10
Minimum fuel consumption at full load
13 < 235
(9/kW-h)
Consumption ratio of engine-oil to fuel-qil
14 0.8
(%)
15 | Maximum smoke at full load (Bosch) < 35
16 | Free acceleration smoke (Bosch) < 3.0
Crankshaft rotation direction (viewing ) )
17 Anticlockwise
towards flywheel)
18 | Lubrication mode Pressure lubrication & splashilddion
19 | Starting mode By electricity
Overall dimensions (excluding clutgh
20 ] 696 X 492 X 650
housing) L x W x H (mm)
21 | Net weight (kg) 205

Note: Declared power denotes the power, under ghesik pressure of 100kPa (750 mmHg),

ambient temperature of Z5 and relative humidity of 30%, and without air diftand muffler,.

When atmosphere condition is different from staddamosphere, check-calculation should be

made as per GB/T6072.1-2008Performance of Reciprocating Internal Combustiogifs, Part

1: Declaration and Testing Methods of Standard Bagbrmation, Power, Fuel and Engine Oil

Consumption .




[I.  Main technical data

1. Valve timing

Intake valve opens 12°+2° before T.D.C.
Intake valve closes 38°+2° behind B.D.C.
Exhaust valve opens 50°+2° before B.D.C.
Exhaust valve closes 12°+2° behind T.D.C.
Valve lash (at cold state) Intake valv&830.33 mm

Exhaust valve: 0.28-0.33 mm

T.D.C.

Intake valve opens Exhaust valeses

244

Exhaust valve opens
Intake valve close

B.D.C.
Fig. 1 Valve timing diagram

2. Fuel-supply advance angle °16:-1° before T.D.C.
3. Temperature and pressure values of the engine
(1) Exhaust temperaturé’()

At 15-minute rated power < 620
At one-hour rated power < 550
At 12-hour rated power < 500
(2) Engine-oil temperaturéQ) < 95
(3) Water-out temperaturéX) 70~90, maximumss 95



(4) Main oil-duct engine-oil pressure
(at declared working condition) 196 441 (2 ~ 4.5) kPa
Engine-oil pressure when idling (kPa) no less B&n
4. Tightening torque for important bolts (\Nm or kgf+ m)
(1) Bolts on connecting rod 6070 (6 - 7)
(2) Bolts on cylinder head 148137 (12 - 14)
(3) Bolts on main bearings 120140 (12 - 14)
(4) Bolts on flywheel 116130 (10 - 12)
(5) Starting bolts 116130 (10 - 12)
5. Lube oil capacity (L) ~ 7
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[ll. External characteristic curve of ADW engines
1. External characteristic curve of 4DW81-46 (B01)
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2. External characteristic curve of 4DW81-50 (B(Ejkw, 3200 r/min)
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Chapter Il Operation

. Precautions

1. When using the diesel engine, it is necessamgake adjustment and maintenance as per
this Manual.

2. When the engine is cold-started, pre-heatingeisessary. Pre-heating time should be
20s~30s, and no more than 40s.

3. The starting motor should be used at one timennce than a duration of 5s. Interval
between every two starting operations should beerti@an 2min.

4. New diesel engines or engines just subjectaah toverhaul must not work at high speed or
at full load, until they have worked for a weargariod of 50~100h, during which they run at a
low speed (no more than 2200 r/min) or less loadnfre than 70% of full-load).

5. Fuel oil for the engines must be clean. Befare, the fuel oil must at least be precipitated
for more than 4 days or filtered with silk cloth.

6. Normal water temperature (720C) should be kept. Normal engine oil pressure, when
the engine is running at a medium speed, shoukbbe 392 kPa.

[I. Operation

1. Fuel oil, engine oil and cooling water

(1) Diesel oil specification

The diesel oil should have a sulfur content of s 0.5%. Diesel oil with low freezing
point should be used in winter. Diesel oil brantiewdd be selected basically as per ambient
temperature conditions (see Table 2-1). For exampib diesel oil should be used for ambient
temperature of -2€.

Table 2-1 Relations between diesel oil brandssaiitable lowest temperature

Diesel oil brand #10 #0 #-10 #-20 #-35
Sulfur content (%) 0.2 0.2 0.2 0.2 0.2
Cetane value 45 45 45 45 45
Freezing pointC) 10 0 -10 -20 -35
Suitable lowest temperaturéengine's

. . 18 4 -5 -14 -29
operating ambient temp.J)

Diesel oil must be kept highly clean, free of ptiin by dust or impurities. Before being
injected into the fuel tank, the diesel oil sholld kept still for more than 27h. Then upper
part/layer of diesel oil should be taken for uskisTis extremely important for preventing the fuel
injection pump and plunger from being earlier wofn

(2) Engine oil specification

Correct selection of engine oil directly helps eesteliable working and prevention of parts
from being abnormally worn-off. A natural air-ineakype engine should use oil of Class CC (or
Class CD), while a supercharge type engine shosgdoil of Class CD. In addition, selection of
engine oil brands also bases on engine's operatimgient temperature (see Table 2-2). For
example, 15W/40# oil should be selected for Cla8€CD, when ambient air temp is “C5
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If ambient temperature occasionally exceeds it liamly starting performance will be affected,
and the engine itself will not be damaged. Engithestoould be kept clean, free of pollution by
dust or impurities. After the engine oil is add&ds necessary to inspect the oil level inside the
crankcase sump as follows: pull out the oil digstimd clean it with gauze, then insert it back;
pull it out again and inspect if the oil-level indtion is between the upper limit and lower limit.
The oil level should at any time be no lower thiag lower-limit on oil dipstick.
Table 2-2 Relations between engine oil brandssaitdble lowest temperature
Oil brand 5W/30| 10W/30| 15W/40| 20W/40| 30 40
Engine's operating ambient temff ) -25 -20 -15 -10 5 > 25

For ensuring that the diesel engines properly dperad have a longer service life as well as
emission of engines is improved, please use Cl&sar@ CD lube oil, dedicated to Brand Xichai
diesel engines. This lube oil meets GB11122-199fioNal Standard for Diesel Engine Oil, and
its performance conforms to Class CC and CD of Agaer Petroleum Institute (API), and
conforms to Viscosity Class SAE30, 40, 15W40 andVv30 of standard of the Society of
Automotive Engineers (SAE), USA.

1. Engine oil quality and class should be sele@edording to engine model/type and
automobile model/type.

2. Viscosity class should be selected accordiragrtbient temperature.

3. Higher class (one class higher than normal reduilass) oil should be used, when load is
heavy or travel distance is long, or where roadlitmm is bad or in dusty regions.

4. Recommended are CD15W40 and CD20WS50 engineithils@veral viscosities, which not
only have low-temperature dynamic viscosity and -temperature boundary pumping
performance, but also have such high-temperatusgacteristics as high-temperature shear
stability, high-temperature viscosity and evaporatdbss etc, ensuring engines to be reliable.

Specification & applicable scope of lube oil, dedéd to Brand Xichai diesel engines

Oil spec.
S CD30 CD40 CD15W20 CD20W50
Application scope
Service ambient . . i i . . i
0'C~30C 5C~40C -10°C~40C 0C~50TC
temperature
Suggested oil-change
. 6000~8000 km 10000km
interval
Natural aspiration, low Mid supercharging 4DW/
Suitable - engine  model /su erchargin FZ‘rDW/a riculture passen Zr buseg Iigl ht-weight
Type of vehicle P _ g_ g _ g P g o g g
vehicles, light-weight trucks vehicles

(3) Cooling water: rainwater, tap water or cleareriwater is preferred as the cooling water.
However, tap water with well-water as its souraewell-water, which both contain more minerals,
should not be used; otherwise, inside the engimdingp system, more water-scale will be
produced, thus cooling effectiveness will be aédcand engine be troubled. In winter when the
temperature is very low, it is possible to add sang-freeze liquid to prevent freezing. Most
commonly used anti-freeze liquid is ethylene gly@ycol) water solution or alcohol. When
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ambient temperature is below(0 and the engine has difficulty in starting, cooliwgter can be
heated to higher than &0 so that it can be used normally.

Selection of cooling water:

For engines with advanced water-cooling, its capkystem have a very high requirement
for cooling medium used. Please use the cooladticated to Brand Xichai diesel engines. This
coolant, conforming to National Standard SH0521+8#,0nly has an anti-freezing capability and
has a freezing point of -3G~-4C, but also has a boiling point as high as ‘C0¥108C,
effectively preventing the evaporation of waters@lit can prevent water-scale and prevent the
cooling water from forming water-scale and bubbleg, which the cooling effectiveness is
improved. In addition it has long-term effectivetiamst and -corrosion characteristics. This
coolant is suitable for the cooling systems ofygles of diesel engine, and can be used throughout
the year, and has a preservation period as lorigsas2 years. The coolant dedicated to Brand
Xichai diesel engines, which contains water (dedilwater or ion water), additives and ethylene
glycol, can directly be add into the cooling system

Its specific parameters and quality indexes asit

Item Coolant Brand

-35# -45#
Color Blue
Odor No peculiar Odor
Freezing pointC) -35 -45
Boiling point (C) 107 108
Influence on organic coatings No influence
PH Value 75~ 11

Corrosion test:
Varied value on test strip (mg/strip)

Copper + 10
Brass + 10
Steel + 10
Cast iron + 10
Soldering tin + 30

2. Inspection & preparation before starting theieag

(1) Check each connection on the diesel enginelifilile, and handles (e.g., handle for
throttle and stopping etc) if go smoothly and fyeel

(2) Turn the crankshaft for several turns, and kletmoving parts if move smoothly and
freely.

(3) Check the oil level in crankcase sump and ijeletion pump, if at the scale position
specified.

(4) Check the water tank if filled full with the aling water, and check water-pipe joint(s) if
any leaks.

(5) Check the fuel tank if filled full with déel oil, and check fuel pipelines if fluently and
unclogged, and each fuel-pipeline joint if any keadnd open the valve(s) of fuel tank.

13



(6) Check the storage battery if full. Check eaetminal in electrical system if wired
correctly and reliably.

(7) Check each accessory of engine if connectéabhgl(fuel-injection pump, fuel-transfer
pump, diesel oil filter, water pump, fan, charggnerator and its support, fan belt, starting motor
engine-oil filter and heat-radiator etc).

3. Starting of engine

(1) Set the speed-governing handle at mid-speeitigros

(2) Loosen the air-discharging screw of engineffiland push the hand-pressured fuel-transfer
pump to remove the air in fuel system. In caseethgine is new or has not been used for long time,
which means substantial amount of air exists inftieé oil system, loosen the air-discharging screw
of fuel-injection pump and continually push the tgressured fuel-transfer pump, to remove the
air in the system. For engines often being usesl pitocedure is not necessary.

(3) Turn the ignition switch to start-position, apdsh the starting pushbutton, to start the engine.

If the engine does not start, release the pushiyudied re-start it-23 minutes later. If such
operation bas been performed consecutively foettirres and the engine still does not start, then
it is necessary to check if any fault, and if & &ngine should not be re-started again until the
fault has been eliminated.

(4) After the engine is started, immediately reéetiee pushbutton, and then turn the ignition
switch to another position, to switch on the chaggiircuit of the generator, to make charging. In
addition, immediately adjust the throttle and olsegachometer, and make the engine to be idling
and check if it is running normally and if any abmal sound, with special attention being given
to whether the engine-oil pressure is normal. Tipeli,the speed-governing handle little by little,
so that the engine speed reaches 182000 r/min; thus the engine is warmed up with razlo

(5) When the ambient temperature is lower th&h @nd it is difficult to start the engine,
perform air-intake pre-heating for 20s. Once thgimm is started successfully, the pre-heating
should immediately be stopped.

4. Running of engine

(1) The engine can work with load, only when thegerature of cooling water reaches(0
and temperature of engine-oil reache&>4MHowever, when running with the declared powes, th
water-out temperature should reaches approk..80

(2) Increase/decrease of loads or speed shoulddoig and little by little, and usually, an
abrupt increase/decrease of loads or speed isenwitfed.

(3) When the engine is running, it is necessangite attention to whether or not the
indications of gauges on gauge-board are norm&n#ibn should be given to exhaust color and
running sound, and stop the engine for inspecti@hnormal conditions are found.

5. Stoppage of engine

(1) Before stoppage, load on the engine shouldraduglly reduced, and speed should be
reduced to approx. 800 r/min so that the enginesidDnly until discharging-water temperature
decreases to below 70 can the engine be stopped by using the stoppagid

(2) When the ambient temperature is lower th&h B winter, if the water temperature is
lower than 6QC after stoppage, open the water-discharge valvengime body and heat-radiator
to drain away the cooling water and prevent a fcoatk. The discharge of water is unnecessary if
anti-freeze has been added into the water.
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Chapter Il Maintenance

To prolong the service life of the diesel engiralofving maintenance procedures should be
followed.

I. Daily care

1. Check the engine-oil level in the crankcase sifritgs between the two scale marks and
close to the upper scale mark. For an engine shag¢w or has not been used for long time, after
the engine-oil is filled to the upper scale matq the engine at a low speed for-50 min then
stop it, and measure the oil level with the oilstigk.

2. Check the water amount in the heat-radiator.

3. Check the engine-oil level in the speed regulafdfuel-injection pump, and add oil to
specified position if found insufficient.

4. All oil-, water- and gas-leakage in the engihewdd be eliminated.

5. Check each part/device on the engine for theiectness and firmness.

6. Check if the support connected to engine is regcand other driven equipment if
connected properly.

7. Keep the engine clean. Use dry cloth or clotth wipped gasoline to clean away oil stain
and dust, pay special attention to the dry anchobeadition of electrical equipment.

8. For a new engine, after running for 50h at Higlatd, it is necessary to change the engine
oil (including the oil in speed regulator of fuefection pump) and the element of engine-oil fjlter
and to clean the crankcase sump and engine-et. filt

9. Eliminate the faults and abnormal phenomenaihél any.

II. Maintenance after running for every 100h
In addition to the instructions in "Daily care"]lfawings should also be performed.
1. Change the engine-oil in the crankcase sump.
. Clean or replace the element of engine-oilfilte
. Replace the element of diesel-oil filter (it cdso replaced after 200h).
. Check the bolts on the cylinder cover if secured
. Check if valve lash or clearance conform to imegment and adjust it if necessary.
. Check the tension of fan belt and adjust ieifessary.
. Inject some lube grease into the parts witheagg cup.
. Clean away the carbon/soot deposited in aikengand gas-exhaust pipes and muffler.
9. It is necessary, after running every 200h, tec&hfuel injector for its pressure and
atomization conditions, and clean or adjust its€assary.

00 N O Ol WON
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10. Check the battery for its voltage. Specificvgyaof electrolyte should be 1.281.29
(atmospheric temperature is ‘9, and should normally be no less than 1.27. Aalutly,
check if the electrolyte level is 2015mm higher than plate electrode, and if suffigieltilled
water should be supplemented.

11. After running every 200h or according to wateanddiness/turbid-ness, change the
cooling water. Take out the thermostat, and fitlitieof thermostat (water-out pipe), and start the
engine and change ceaselessly the speed so thabdlieg water flow fluctuates, flushing the
deposit in cooling system. Then, open the watarhdigye valves on heat-radiator and engine body,
to discharge the water, and stop the engine. Imjectinually clean water via radiator inlet, and
start the engine and have the engine idle, satieatvater flows. Timely inspect the quality of the
water discharged through the discharge-valve, dtet found clean, close all discharge-valves
and stop the engine, and fit back the thermostat.

12. When parts that have been removed for maintenare fit back, it is necessary to ensure
their correct position and reliability.

[ll.  Maintenance after running for every 500h

In addition to the instructions in "Maintenanceeaftunning for every 100h", followings
should also be performed.

1. Check injection pressure of fuel-injector andeve atomization quality, and if necessary,
clean and adjust it.

2. Check fuel-supply advance angle, and if necgsadjust it.

3. Check gas valve for its tightness, and if foaotl complying with requirement, grind and
correct it.

4. Check the tightening condition for bolts on cecting rod, main bearings and flywheel.

5. Re-tight the bolts on cylinder cover, and adjtis¢ valve clearance or lash as per
requirement.

6. Clean or replace the element of air filter. To@, depending on the dusty degree in
working environment, be performed as in "Mainterearafter running every 100h" or be
performed in shorter interval.

7. Change the engine-oil in the speed regulatfwedfinjection pump.

8. Clean the cooling system. Clean liquid is a orixtof NaOH and water (every 150g NaOH
is mixed with 1L water). Before the cleaning, draimay all the water in cooling system, and then
fill fully clean liquid and remain 8-12h. Then, run the engine, and stop it after wiagt®perature
reaches working temperature. Upon stoppage, imni@dgidischarge the clean liquid, to prevent
the deposit of water-scale in the liquid. Finatligan the cooling system with clean-water.
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9. Check the working status of thermostat.

10. Check each part of starting electric equipm@heck fasteners if secured, and check wire
ends if closely contacted, and it should be replaicecorch-trace found on it.

11. Check each part of engine, and repair and &ittjes if necessary.

In addition to above information on maintenancegersismay perform more detailed
maintenance depending on actual conditions.

IV. Storage

1. Before out of service for a long time, the emgiafter shutdown, should, as in warm state,
be drain completely away the engine-oil, coolingtewaand fuel oil. Crankcase sump and
engine-oil filter should be cleaned.

2. Corresponding maintenance should be made.

3. Remove the intake and exhaust pipes. Fill 20@gncand dehydrated engine-oil, via
gas-way, into each cylinder (i.e., heat the engihg¢e 110~120C, until bubbles completely
disappear), and turn the crankshaft so that theithibe uniformly and evenly applied on surfaces
of valve, cylinder jacket and piston etc. Fit b#o intake and exhaust pipes.

4. Oil stain, water-trace and dust on outer surtddbe engine should be wiped and cleaned.
Unpainted parts, except for those made from rubbetastic, should be applied with anti-rust oil.

5. The outlet/inlet of intake and exhaust pipesffi@) should be blocked with a wooden
plug or covered well with plastic cloth, to keepeign bodies / dust away.

6. The engine should be stored in ventilated, dny elean places, and in its surrounding
areas chemicals are forbidden to be stacked.

The engine can be stored for 3 months if above-omed oil-seal procedures are followed.
In case this period is exceeded, then oil-seal amm® is necessary.
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Chapter IV Structure

l.  Cylinder head

On the cylinder head, are fitted intake and exheaiste, valve seat, valve guide (pipe), valve
spring, valve rocker and support.

The cylinder head is secured onto the engine bgdgdits. When securing the bolts, it is
necessary to use a torque wrench, to tighten theenby one, by several times, as per the
sequence shown in Fig.2. At first, pre-tighten thetmen tighten them as per specified
tightening-torque values. In case of assembly/desably of the cylinder head, after the engine
runs heat at first time, stop and cool the engiemed re-tighten the bolts as per specified
tightening-torque values, and re-adjust valve tastiearance.

> © O @
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Fig. 2 Tightening sequence of bolts on cylindeache

On the upper part of the cylinder head, is plades fel injector, forming an inclination
angle with the centerline of the cylinder head.the mounting hole of the injector, there is a
copper shim, used for adjustment of the height fthenprotruding injector to the base plane of
cylinder head, and used for sealing. When instaltime fuel injector, please evenly and tightly
press the pressboard, without any leakage. It joitant that when installing the pressboard, the
side with an inclination should face downwards.

1. Intake and exhaust valve, valve seat and \ghde

Both intake and exhaust valve and valve seat stadulg: paired ground, to avoid leakage.

When on the sealing surface between valve and &ag there is burning, pits or wear-off,
causing leakage, it is necessary to grind themlyAspme grinding paste (fine valve sand) on the
conic sealing surface of valve, then pair-grindvhlre and valve seat, until a uniform, continuous
and gloss-less sealing surface is obtained. Grindaste is strictly forbidden to enter the valve
guide. After the grinding, valve, valve seat antv@ayuide should all be carefully cleaned,
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because valve guide wear-off can lead to partisdgrg of the sealing surface, causing poor
sealing. After grinding is done, pour some kerosendiesel oil into the air-way, to see if the
valve leaks and check for its tightness.

Normal width of the sealing surface between valve ealve seat is 1:21.7mm. After it has
been used for long time and ground for more tirttes sealing surface can become wider, causing
poor sealing. Therefore it is necessary to use 1&nd 75 reamer separately, to scrape and trim
it as per the positioning of inner-hole of valveidg) as shown in Fig.3. After the scraping,
pair-grinding with valve is again necessary.

The deflected distance between intake/exhaust yadree and cylinder cover plane is 0:55
0.85mm for a new engine, as shown in Fig.4. Afteaging and trimming for several times, the
distance will increased and thus will influence ttempression ratio. Therefore, the valve seat
may necessarily be replaced, if the deflected niigtas increased to be 2mm or more.
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Fig. 3 Trimming of valve seat Big Deflection of valve

The valve guide, when assembled, should be~12%mm higher than the plane of cylinder

cover.

It is necessary to often inspect the valve lastiearance. For its adjusting method please see
Section I, Chapter X. Incorrect clearance willliehce the accuracy of valve timing and
tightness of valve. Additionally, too big clearang lead to more noise of valve driving device,
and too small clearance will lead to an un-tigbsiig and burn-out of the valve.

2. Cylinder cover gasket

The gasket should be flat and smooth. Gasketsdeitbacts such as warp and burn should be
replaced.

When the piston is at top dead center, there shoelld clearance between the top of piston
and bottom plane of cylinder cover, to preventdbmpression ratio from being influenced or the
valve from being collided by the top of piston.

19



[I. Engine body

1. Engine body

The engine body is of gantry design.

On the top surface, there are cylinder jacket-amgemind bolt holes, and additionally there
are water-hole through to cylinder cover. Nearlihek end, there is lube oil hole, by which the
cylinder cover is lubricated.

At the upper part of the front end face of engindyb is cast with the water-in chamber of
water pump. Flywheel casing and rear oil-seal caver fitted at the rear end. On the bottom
surface of engine body, there are bolt-holes fdtsbhaf main bearing, lube oil inlet, engine-oil
pump opening and bolt-holes on crankcase sump.

On the right side of engine (when viewing from frand), there are engine-oil filter,
diesel-oil filter and water-discharge valve.

In the engine body, main oil-passage and brancpasitages are all horizontal arranged.
When disassembling the engine for repair, it iseseary to clean each oil-passage, ensuring
cleanness and smoothness. Screw plug for eacltassbge should be tight and reliable, without
oil leakage.

2. Main bearing

The main bearing is of full-support suspension glesMain bearing cap and engine body
adopt paired boreholes, with paired marks on thginen body and bearing cap. When
assembling/disassembling it, the marks should bewed and incorrect direction is not allowed.
When assembling front main bearing cover, it isantgnt that it should be flushed with front end
face of engine body, and should not protrude; etfser the pressing of timing gear chamber will
be influenced. When removing the main bearing bsigbe cleaning, do not mistake the upper
bush and lower bush (bush with oil groove is ufpesh). Crankshaft thrust-pieces are installed at
the last main bearing, each piece at upper andrl@tiéront and rear. The thrust-piece is subject
to axial thrust force of crankshaft. Its workingfsige has oil groove on it, and its back side is a
plane. When installing it, it is necessary to e tvorking surface towards the thrust-surface of
crank arm, and inverse direction is not allowedhién it and then tap it, ensuring that the upper
and lower thrust-pieces are kept on the same plahen, tighten them one by one, as per
specified tightening-torque. Upon assembling ohkshaft, if turn the crankshaft by hand, at the
flywheel end, it should rotate smoothly and freely.

3. Cylinder cover

The cylinder jacket is of wet type. At the lowerripaf the cylinder jacket, there are two
ring-shape grooves, into each of which a rubbeemsgal ring is to be fitted.. The water-seal ring
should not twist or awry, when fitted into the gveoThen, press the cylinder jacket into the
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jacket opening. The flange plane on cylinder jackeiuld be 0.04-0.12 mm higher than engine
body top face, so that the cylinder cover gasket maess closely on it, ensuring the tightness
between the cylinder jacket and cylinder cover. Hge.

0.04-0.12

1-Engine body 2-Cylinder liner
Fig. 5 Distance between cylinder jacket flangepland engine body top face

The crankcase sump is made from cast aluminum odrbwing from steel plate. When
cleaning the inside of crankcase sump, do not lgave waste on its wall; otherwise the copper
wire gauze of filter and element of lube-oil filt@ill be clogged.

lll. Piston & connecting rod

The assembly of piston and connecting rod congftpiston, piston ring, piston pin,
retaining ring, connecting rod, connecting rod fottonnecting rod bush and connecting rod
sleeve etc.

Weight difference between assemblies of piston@mhecting rod, for same diesel engine,
should be no more than 25g, and weight differeretevdsen assemblies of connecting rod should
be no more than 15g.

1. Piston

Combustion chamber at the top of piston should ®& Shape. Skirt section is processed to
be drum-shape along height direction, and ellipege along circumference direction. On the
piston, there are 2 gas ring grooves and 1 oil gimgve.

2. Piston ring

Ex-circle of first gas ring is plated with porosithiromium, which can help reduce wear-off
between cylinder jacket and piston ring. Secondrgagis a conical-face ring. When fitted, its
side marked with "Up" should face towards the tagefof piston, and do not reverse it.

Qil ring is inside-swell ring. Such ring still casmain certain radial elastic force, when its
elasticity is reduced due to wear-off. Therefore skrvice life of the oil ring can be prolonged.
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Inspect the open gap, before the piston ring tieditLie the piston ring flat to the place, whigh i
15~20mm away from the top face of cylinder; The opap ghould, measured with a feeler gage,
be 0.25~0.4 mm. See Fig.6. Trimming with a file is possililthe gap is too small, and match it
again if the gap is too big. Additionally, it is gessary to use the feeler gage to measure the
end-face gap between piston ring and piston rirgpyg. The end-face gap for first gas ring
should be 0.05-0.082 mm; for second gas ring should be 6-:03062 mm; and for oil ring
should be 0.03-0.062 mm. See Fig.7.

1-Feeler gage 2-Piston ring 3-Cylinderdine
Fig. 6 Measuring the end-face gap of piston ring

Fig. 7 Measuring the end-face gap of piston ring

The piston rings should be removed and fitted bhgkspecial tools. When fitting the rings,
opening of each ring should be staggered each @h&20C , and should not be at the direction
of piston pin.

During maintenance/repair, if the piston ring isirid seized/dead and cannot move, it is
possible to immerse the ring in diesel oil (ker@sengasoline) for 24h or longer, then tap gently
the ring to make it to be loosened. After that ing should be taken out and then cleaned with
diesel oil or carbon tetrachloride.

Check each position of the piston for crack and.dfadefect(s) is found, renew it, and
replace the piston ring.

3. Piston pin

Before removing or fitting back the pin, fit a reag ring at one end (or remove retaining
rings at two ends). Place the piston in engin¢aviboiled water), where the piston is heated to
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100~120°C. With a appropriate forcer being padded, genfiytkee piston pin out or push the pin
in. Clean engine oil should be applied into thenple and connecting rod sleeve. After the piston
pin is fitted, other retaining ring should be fitte

4. Connecting rod and its bush
The body of connecting rod has a cross-section"agfHape. The connecting rod and connecting
rod cap are pair-bored. Therefore they shouldtbedfias per pair marks, and do not make mistake.

In the hole of small end of connecting rod, brobmsh is press-fitted. Oil-hole on the bush
must be aligned with the oil-hole above the smatl,éo0 ensure splash and lubrication onto the
piston pin and bush.

When clearance, due to wear-off of the bush, excéett value, or when serious stripping
or burning occurs on the surface, replacement avitkw pair should be made.

When the engine is overhauled, or when the commgectid is replaced with a new one, it is
necessary to check the parallelism of axes of seral hole to big end hole. The parallelism
should be no more than 0.03mm for 100mm at vertizaktion, and be no more than 0.06mm for
100mm at horizontal direction. Correct it, if abawentioned values are exceeded.

Before the assembly of piston and connecting rdittesd into (or removed from) cylinder
jacket, it is necessary to scrape completely tioé and oil dirt at upper part of the jacket. Before
it is fitted, it is necessary to apply some cleae-engine-oil, on cylinder-jacket opening, outer
surface of the piston and the surfaces of pistog, riod bush and crankshaft rod journal etc. Then
place the guide sleeve onto the cylinder jacketn Thie crankshaft, and carefully put the assembly
of piston and connecting rod into the cylinder gicklighten the bolts on the rod one by one, in
several times, as per specified tightening-torqaleies After tightening the bolts, the crankshaft
should be able to rotate freely and smoothly,rfiéd by hands.

IV. Crankshaft & flywheel

1. Crankshatft

At the front end of crankshatft, is fitted crankghirhing gear, engine-oil pump drive gear,
crankshaft pulley. At the rear end of crankshaffjtted with the bearing and flywheel, positioned
by positioning pin(s) and secured by 6 bolts onwHgel tightened as per specified
tightening-torque. The bolts on flywheel are praednfrom being loosened, by 3 locking pieces.
At the center of flange, is fitted a E60203 bearifog supporting the drive shaft of gearbox. On
the crankshaft pulley is marked scale line, ugeddtch the fuel-supply advance angle. On the
cover of timing gear chamber, is fitted an indicatssed to indicate the degree of fuel-supply
advance angle.
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2. Flywheel

Outer ring nests gear ring. Scale line, used tahvtite fuel-supply advance angle, is marked
on the flywheel.

On the flywheel, it is prohibited to directly indta machine which is towed transversely by
pulley; otherwise the main bearing can be damaBedring seats should be added and fitted onto
the two ends of the pulley, if user needs to usdrmsversely towed machine.

V. Camshaft

1. Camshatft

The cam profile is symmetrical. Profile of intakent is different from that of exhaust cam.
When the cam rotates, it will push the valve tappesh-rod, valve rocker and valve, controlling
the intake and exhaust respectively. At the fromt ef cam, there is thrust flange.

At the front end of engine body, is fitted camslhiafust flange. Length of the thrust flange is
0.08~0.25mm longer than the thrust plate, controlling dxial playing of the shaft. See Fig.8.

&

0.08~0.25

L

1-Timing gear on camshaft 2-Thrust plate  3-Camshaft
Fig. 8 Camshaft timing gear & thrust plate

Each bearing on the camshatt is lubricated by rmdipassage. When fitting the camshaft
sleeve, it is necessary to check if the oil-holeste®eve is connected with the oil-hole on engine
body.

2. Valve tappet

The axis of valve tappet is 2mm offset the symroatrcenterline of cam width. While
working, the tappet rotates, making the bottom fawe cylinder face wear uniformly.
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VI. Gear system
1. Timing gear
Gearing system consists of timing gear and timitlg gear on crankshaft, timing gear on
camshaft, and timing gear and timing gear seatrefcel-injection pump.
Each timing gear is marked with timing-mark. Whétinfg the gear, marks should correctly
be followed where is engaged., so as to ensureaamoving relationship between moving parts.
See Fig. 9.
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Fig. 9 Timing gear system assembly

2. Mounting/dismounting of the gears

Mounting/dismounting of the timing gear on cranktimeeds special tools. Timing gear on
camshaft can be pulled out by a gearwheel-pullerbe pushed up by a pressing machine.
Clearance fit is adopted between the timing idlargend engine body, be secured with bolts.
Mounting of gear of fuel-injection pump: Gear okehkinjection pump is fitted on the coupling
disc of the advancer. Before dismounting the timgegr of fuel-injection pump, the cover of
advancer should be removed, then the nut(s) on shffel-injection pump should be loosened
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by a socket wrench. Take out together the timirgy gad the advancer, and then take the timing
gear from them. See Fig.10. Loosen the three fixing on the pad of fuel-injection pump, then
the pump can be pulled out.

When mounting the timing gear of fuel-injection gunibe ensure that thie7 hole (R34.5)
aligns with the M6 hole (R34.5) on the couplingcdi$ the advancer, and joined by M6 bolt.

The three kidney-shape openings on fuel-injectiemp seat are used for adjusting
fuel-supply advance angle. When adjusting fuel-supdvance angle, loosen the three nuts for
the three openings. Then, if turn the fuel-injectipump towards outside of engine body, the
fuel-supply advance angle will decrease; and varsa.

R34.5

R33

1-Fuel-injection pump 2-Fuel-injection pumpantjed packing 3-Fuel-injection pump's
pad 4-Fuel-injection pump's coupling disc gasket5-Gear chamber 6-Advancer
Fig. 10 Turning of fuel-injection pump

VIl. Fuel & speed-governing system
As the main operating part of the diesel enginel &nd speed-governing system consists of
fuel-transfer pump, diesel oil filter, fuel-injecti pump, speed regulator, advancer, H.P. and L.P.
oil pipes, and fuel injector etc. See Fig. 11.
The fuel-transfer pump will pump the fuel oil iretfuel tank to the diesel oil filter. After

26



filtered, the fuel oil will enter the fuel-injectiopump. Inside the pump, high pressure is produced,
by which the fuel will, via high-pressure fuel pjgee atomized and injected into the combustion
chamber, where the fuel is combusted.

1. Fuel-transfer pump

With a single-function roller design, the fuel-tsfer pump consists of hand-pressed
fuel-transfer pump, roller, piston, piston springump body, fuel-in/-out check valve and
fuel-in/-out pipe fittings etc.

The fuel-transfer pump is driven by an eccentriargen fuel-injection pump camshaft. The
eccentric gear pushes the rod, and the rod thdrepubke piston, pressing and transferring the fuel
into the fuel chamber of fuel-injection pump.

Inside the pipe fitting of fuel-in pipe of fuel-txafer pump, is fitted a filter gauze, used to
filter the fuel. During overhaul/maintenance, tiieef gauze should be cleaned if found clogged,
and should be replaced if found broken or dama@iderwise, the friction couple (i.e., friction
paired part) of fuel-transfer pump will be sevenrelyrn off, and fuel-in/-out check valve will have
a poorer sealing, causing insufficient fuel-supply.
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1-Diesel oil filter 2-Speed regulator 3-Ftelnsfer pump 4-Fuel-injection pump
5-High-pressure fuel pipe 6-Fuel injector UeFreturn pipe 8-Advancer
Fig. 11 Fuel & speed-regulating system

2. Diesel oil filter

Diesel oil filter is used to remove the impuritiesdiesel oil. It consists of casing, filter seat
and filter element etc.

3. Fuel-injection pump

Fuel-injection pump is No.1 series pump or BQ puype, with right-integration plunger
design. This pump consists of pump body, camsipiftyger couple, oil-out valve couple and
control mechanism etc.

The fuel-injection pump is driven by its timing gedhrough transmission effect of
fuel-injection pump's camshatft, roller and tapges, piston of the pump is moved back and forth.

The control mechanism for changing fuel-supply flate consists of speed-governing
pull-rod, shifting fork, and adjusting-arm fittecito plunger of fuel-injection pump. The position
of pull-rod is controlled by speed-governor. Movihg pull-rod forward will increase fuel-supply
flow-rate, and moving back will decrease it.

Do not arbitrarily disassemble/assemble the fuieletion pump which has been calibrated by
its manufacturer.

When disassembling/assembling, repairing or adigdt really need, it is necessary to keep
clean. Plunger couples and oil-out valve coupleset not allowed to be interchanged.

4. Speed governor

Speed governor is of whole-course mechanical d¢ag#i type. It consists of driving parts,
sliding disc, sliding bush, speed-governing sprepged-governing handling shaft etc. See Fig.12.
(Speed sensitive element for Model T7B is sted| ball for Model T110 is fly-ball).

Operating the speed handle can change the spet@ @ngine. Changing the position of
speed-governing handle means changing the actieg fif spring, and the balancing position of
speed-governing pull-rod will accordingly be chasg®/hen the speed-governing handle is
moved towards the direction on which the speed-gung spring is twisted tight, fuel-supply
flow-rate will increase and engine speed will irage accordingly . When the handle is moved
towards the direction on which the spring is twdsleose, fuel-supply flow-rate will decrease and
engine speed will decrease accordingly. Theretoreestrict maximum idle-speed and minimum
steady speed, it is only necessary to restrictlithé positions on the handle, which can be
realized by using the two screws on the speed goveThis adjustment work has already been
done before delivery, and should not be arbitrgréyformed during operation.
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On the speed governor is also fitted a maximum fiosV position-limit screw, which is
connected with speed-governing spring thrust-pldteis screw is used to limit maximum
fuel-supply flow-rate, and prevent the engine fromerloading at each gear of speed. For the
maximum fuel flow position-limit screw, the adjustnt work has already been done before
delivery, and should not be performed during openat

On the casing of speed governor, a stoppage hanfitted. When the engine needs to be
stopped, move this handle, then the engine wiitbpped.

Above the cover of speed governor, is fitted airasgr part, below which there is a oil-drain
screw plug. As the speed governor seat is connedgthail pump body, when oil level appears in
oil indication window of fuel-injection pump, oileVel in the speed governor can also meet
requirement for lubrication.

5. Fuel injector

Fuel injector is S series.

Fuel injector consists of injector body, nozzle ,cayeedle valve couple, push rod,
pressure-adjusting spring and pressure-adjustireyvsetc. See Fig. 13.

The high-pressure fuel oil, pumped by fuel-injestipump, enters the chamber of fuel
injector needle valve couples, via high-pressuet fiipe. Oil pressure acts on the conic surface of
needle valve. When fuel pressure overcomes thetaesie of pressure-adjust spring, the needle
valve is raised, and fuel oil is injected via fugkcting hole into the combustion chamber.

Fuel injection nozzle's needle valve and needlerevdlody are couples, having been
pair-ground. During disassembling/assembling precde not interchange them, and keep them
clean.
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1-Respirator and fuel filling port 2-High-spdediting screw
3-Idle-speed limiting screw 4-Max. fuel flow-edfmiting screw 5-Sliding sleeve
Fig. 12 T7B Speed governor
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1-Screwcap 2-Washer  3-Pressure-adjustinggprim-Push rod
5-Injection nozzle cap  6-Washer  7-Needle valwaple
Fig. 13 Fuel injector

VIII.  Lubricating system

Lubricating system consists of engine-oil collecteingine-oil pump, engine-oil filter and
pipes, as shown in Fig.14.

The diesel engine adopts pressure lubrication pfasls lubrication. Pressure lubrication is
used for crankshaft main bearing, connecting radibg, camshaft bush, fuel-injection pump seat
bearing and rocker shaft bush etc, while splashidation is used for cylinder jacket, piston pin,
connecting rod bush, cam and tappet, and valveralve guide etc. Additionally, rolling bearings
used for water pump and generator etc will peraltlidoe added grease for lubrication.

Oil stored in the crankcase sump will, via engiilezollector, pass through oil-in pipe, and
then sucked into engine-oil pump, where the qgilresssurized and sent to engine-oil filter. Filtered
oil enters the main oil-passage of engine, and tiieded into three branches. One branch leads
to main bearing, passes crankshaft oil-hole anchreannecting rod bearing; one
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branch leads to camshaft bearing, and then todsfinover, to lubricate rocker arm bearing; other

branch leads to idle-gear bearing, passes to timé@ay chamber branch oil-passage, and then to
the timing gear seat bearing of fuel-injection pump

10 4
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1-Crankcase sump 2-Engine-oil collector 3-Assgmablpiston and connecting rod and
cylinder jacket

4-Engine-oil pump  5-Driving gear of engine-oil ppim 6-Engine-oil filter
7-Gearing system 8-Engine-oil pressure gauge Ige\facker arm
10-Valve push-rod, valve tappet and valve tapp&t bbengine body

11-Valve rocker shaft 12-Valve and valve guide -Ci8nshaft and bush

14-Oil-passages in engine body  15-Crankshaftoaading
Fig. 14 Lubricating system schematic diagram

1. Engine-oil pump

The engine-oil pump is of rotor type. The rotoridesthe pump is fixed on shaft with pin(s).
The gear of the engine-oil pump is driven by theidg gear of engine-oil pump on the crankshatft.
On the engine-oil pump body, is fitted pressuratling valve, which can regulate the flow-rate
and oil-pressure. On the cover of engine-oil pusiast oil-in/-out hole, which connects to
cylinder body. The pump body and cover are fixedbolys to the cylinder body. During operation,
when engine-oil temperature is ‘80 engine-oil pressure is 260400 kPa (2-4 kgficm?2).
Lowest pressure at idle should be no lower thakFa8(1 kgf/cmz2).

2. Engine-oil filter
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The filter can periodically be replaced. The filterequipped with safety valve. In case of
clogging, open the safety valve to let oil entdpimain oil-passage, but this will make it lose
filtering effect. Therefore, it is necessary toipdically clean and replace the filter elementpas
requirement in "Maintenance".

3. Oil-drain screw plug

This screw plug is located at lower right bottoncmankcase sump. Each time engine-oil is
changed, remove the screw plug and drain complételyoil, then clear up the iron filings and
impurities. Before adding engine-oil, it is necegda check the oil-drain screw plug if any oil
leakage.

IX. Cooling system
Cooling system is of forced-circulation loop wateeling type.
Cooling system includes heat-radiator, water puanpfan, thermostat and wind-guide hood
etc.
1. Cooling water passage (See Fig.15)

1-Heat-radiator 2-Thermostat 3-Air fan &téf pump 5-Water-in pipe
Fig. 15 Cooling system

Cooling water in heat-radiator is pumped by theewaump, into main water-passage, and
directly enter into the cylinder cover. Then, viater-in guide, one branch of it firstly cools the
triangular area of valve and combustion chambeilewthe other branch enters tangentially the
outer area of cylinder jacket, and then entersrataylinder jacket to the cylinder cover. Worked
cooling-water all flows from the front end of cydier cover, via thermostat and water-out pipe,
then back to heat-radiator. When water-out tempegas lower than 7Q, the thermostat will
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be off, and the cooling water flows through smaitwaation pipe, without through heat-radiator,

and directly enters into water pump. Thus the smaltulation in body is realized. When

water-out temperature is higher than~780°C, thermostat will be full on, and at this moment
cooling water flows via the thermostat to the uppater chamber of heat-radiator, and flows
along flat copper pipe, to the lower water chamiifeheat-radiator. During this course, cooling
water is cooled by the fan. Thus the big circulatie realized. Heat-radiator is preferred to be
Model BJ130, with a heat-dissipation area of 10r&2

Depending on use, the air fan can be of air-suatioexhaust type. Distance between end
face of fan and heat-radiator is preferred to a5

When water temperature is too low in winter, it gessible to be able to invert the
arrangement of blades, converting air-suction thaest type, facilitate heat-preservation for
engine.

Where it is very hot or when water temperatur@@high in summer, the thermostat can be
removed, to increase the flow-rate of cooling wat®i raise heat-dissipation efficiency.

2. Water pump

The water pump is of centrifugal type. Its waterchnamber is at front end face of engine
body. The water pump is supported by two E60202ifgs Water-seal is of ceramics graphite
design. Driven by crankshaft pulley fan belt, thatev pump consists of pump body, impeller,
shaft, bearing and water-seal etc. See Fig.16nDuts$ use, in case the water-seal is damaged and
the drain-hole below pump body has serious drippting water-seal should be replaced, and it is
not permitted that the leakage drain-hole is cloggatherwise water will enter the bearing,
causing it soon to be worn off. The bearing, ifiggvabnormal noise while running, should be
preferred to be replaced.

The grease cup of water pump should periodicalladged 4# calcium-based lube-grease,
according to requirement in "Maintenance". The lgbease should not be too much; otherwise
overheating on bearing can be caused. It is sugdieélat the amount of lube-grease be approx.
1/2~1/3 of cavity of bearing.
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1-Water pump housing 2-Pump belt pulley 3-Psmaft
4-Grease cup, M8X 1 5-Water seal 1l F-12 6-Pump impeller
7-Connecting plate 8-Connecting plate gasket9-Pump gasket
Fig. 16 Water pump

3. Thermostat

The thermostat is tubular and wax type, is fitiecgicasing at water-out, at the front end of
cylinder cover. It automatically controls the offi/of valve.

It both indicates a fault at thermostat that, aftagine is cold-started and before water
temperature reaches 70 there is water flowing out of water-out pipe, when the water
temperature is 70 or higher, there is no water flowing out of watert- pipe. The faulted
thermostat should be removed for inspection. Heathermostat slowly in the water. When water
temperature reaches 70 valve on thermostat should open, and when watapérature reaches
85°C, the valve should fully open. If this requiremeatnot be met, then the thermostat should be
replaced.

The thermostat should preferably not be removedliGg water with a over-low temperature
has a negative effect on normal operation of thggnen

4. Air fan

It is required to inspect periodically the beltfah, as per "Maintenance", for its tightness or
tension, and adjust it if necessary.
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Tightness of the belt can be judged appropriatéhefbelt between fan and generator pulley is
pressed down by hand a distance of2® mm. It is possible to make adjustment, afteséming
the bolts on generator bracket and support.

X. Electrical system
Electrical system consists of starting motor, chryggenerator, starting pushbutton and
meters etc. Wiring of electrical system is showifrigsl7.

+
1-Storage battery 2-Starting motor 3-Eleatrie part

4-Ammeter  5-Ignition switch  6-Regulator  7-@jiag generator
Fig. 17 Electrical system schematic diagram

1. Storage battery

Model 6-Q-150 battery can be used. A new batteifhout being re-charged, needs to be
charged. (This diesel engine, when delivered, doébfiave a storage battery in it).

When the engine is running, it is necessary to gitention to the value of charging current.
If it is near "0", it indicates that the batterysHally been charged, and the charging circuit lzan
turned off.

When measuring the electrolyte of battery, metdl isoprohibited to be used, to prevent it
from reacting chemically with the electrolyte. Onljren distilled water is not available, can the
boiled water, rainwater and snow-water after piitatipd to remove impurities be added. Use of
well water and river water is strictly prohibiteld. winter, it is necessary to add water when the
engine is running and the battery is being chargedavoid freezing caused by uneven and
un-uniform mixture of water and electrolyte.

When in daily use, the plug-cover of battery shdaddscrewed and tightened, venting hole
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on the cover should be kept un-clogged, and battatgr surface should be kept clean and dry.

After discharging, the battery must be re-chargétiinv 24h, to avoid sulfuration on plate
electrode, and long time delay is prohibited. & thattery needs be stored for long time, then it
should firstly be fully charged (i.e., Battery skibbe so charged that inside it air-bubbles occur).
Later, the battery should be re-charged once almbvihen the battery is being stored, never pour
out the electrolyte.

2. Charging generator

It is a silicon rectified shunt-excitation generatth consists of 3-phase a.c. generator and
silicon diode rectifier. Negative pole is ground@e., connected to iron). Do not mistake the
polarity, or the generator will be damaged.

For use and maintenance of the generator, reféOperation and Service Manual for JF
Series Silicon Rectified Excited Generator

3. Regulator

JF11A generator is matched with FT111 voltage mgul When the speed of generator
changes, a regulator can automatically stabilizeditput voltage of generator within specified
range, automatically limit load current, and auttiozdly switch on/off the electric circuit of
battery and generator.

When installing the regulator, it should be velticaplaced, with its two terminal posts
downward, and with its wiring being correct andialle. As regulator is a precise device, its
working clearance should not be arbitrarily adjdstEor its inspection and adjustment, it is
possible to refer t& Operation Manual for FT111 Regulator

4. Starting motor

It is series-excited d.c. motor.

The engagement between the starting motor and erftyiwheel gear-ring is controlled
electro-magnetically. When the starting switch isnéd on, electromagnetic switch makes
gearwheel to be engaged with gear ring, and ats#mee time the circuit of starting motor is
switched on, thus driving the flywheel.

After the engine is started, immediately turn o starting switch. The iron core, under the
action of spring, will drive the gear to go backatdginal place. Each continuous duration period
for the use of starting motor must not exceedrerval between every two starts should be more
than 2 min. If three successive starts all faigntht is necessary to inspect and eliminate faults.

5. Ignition switch

Ignition switch has 3 positions. Middle position ans the circuit(s) is completed cut off.
When turn the key clockwise, turn on the startimgtch and regulator, now the engine can be
started. After the engine is started, turn thedayclockwise to the end. At this moment, only
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regulator is on, and the generator can charge dltterls, but the starting motor cannot start, to
avoid accidents.

XI.  Oil-pressure sensor & water-temperature sesesfilug

With double metal-piece design internally, the miéssure sensor and water-temperature
sensitive plug are matched for electro-thermal typeters. Inside, there is silver contact for
conduction. Gently installing the sensor is neagsdsecause accidental vibration can cause the
contact relocate resulting in failure. It is prefigle that the resistance be measured when ingtallin
the sensor. Resistance is &1¥or Model 303 oil-pressure sensor, an@f& Model 306
water-temperature sensitive plug. If the resistaradae is measured to be "0", it means that the
sensor is directly connected, and indicating neefltél-pressure gauge will go to the end, and the
gauge can possibly be damaged. If the resistarnoeasured to be ¥ " or " infinity ", it means
that the sensor is disconnected, and indicatingllaegf oil-pressure gauge (water temperature
gauge) will not move.
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Chapter V Adjustment

l.  Adjustment of valve lash

When the engine is overhauled or maintained, fiteisessary to check and adjust valve lash
or clearance.

Adjusting procedure of valve lash and valve timimgchanism is as follows:

1. Dismantle the hood of cylinder cover, and chao#t tighten/press the nuts on valve rocker
arm seat.

2. Turn the crankshaft to the position of top deedter, at first cylinder piston, between the
end of compression stroke and beginning of exparsimke. Now the mark at sight window on
flywheel is just aligned with the "0" scale line figwheel, or the "0" scale line on crankshaft
pulley is just aligned with the indicator on thesepof timing gear chamber.

3. Insert feeler gage into intake valve and exhaailste of first cylinder, into intake valve of
second cylinder, and into exhaust valve of thirlincker and rocker arm, respectively, and inspect
and adjust intake valve lash and exhaust valve [@std-state clearance should be kept as©.28
0.33 mm. Turn the crankshaft by 360 and adjust the valve clearance of the rest cglimias per
foregoing procedure.

II. Adjustment of fuel-supply advance angle

To ensure that the engine has most economical dmesumption rate and good running
performance, fuel-supply advance angle must bestatjuappropriately. Correct fuel-supply
advance angle should be’16:1° before top dead center.

Adjusting procedure of fuel-supply advance angksigollows:

1. Remove the air in fuel oil system. Turn the &sdmaft repeatedly to make fuel-injection
pump to be filled fully with fuel oil. Remove higtressure oil pipe in first cylinder, and blow off
the leftover fuel oil inside the joint hole on fedikcharge valve seat. Turn the crankshaft slowly
on positive direction, paying attention to the flelel inside joint hole. As soon as the fuel level
begins fluctuating, immediately stop turning thardeshatt.

2. Check if the top dead center mark on sight wimdbflywheel casing is aligned with the
scale on flywheel (or the scale on crankshaft pulleand if conforms to best angle degree
specified above.

3. If the advance angle is too small, loosen this on the three kidney-shape openings in
fuel-injection pump seat, and turn the fuel-injentpump inwards the engine body. Contrarily, if
the advance angle is too big, it can be turned anasv
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[ll.  Adjustment of fuel injector

Testing and adjustment for fuel injector shouldpeeformed on a tester. The purpose is to
adjust the fuel-injecting pressure and eliminatdtéa

If fuel-injecting pressure inside the oil inject@ too high or too low, fuel-injection is
abnormal, and part(s) is damaged, when the engimg faults will occur, such as the occurrence
of black smoke, decrease of power and speed, seref exhaust temperature or knock of
cylinder etc. For fuel injector judged to be fadltén-turn cylinder-stoppage method can be used.
That is, loosen the oil injector and high-pressait@ipe one by one, and stop injecting oil. At the
same time, watch the color of exhaust gas. If éaulhjector stops injecting oil, exhaust gas will
stop producing black smoke. Now, speed of engirglittee or no change. It is also possible to
turn the flywheel (by hands) to listen to fuel-ictien sound of each cylinder. If the sound is not
clear and melodious, the oil injector is this cgltn may have a fault.

1. Adjusting procedure

(1) Use hand-pump, to pump to a gauge pressur@.@VPa. Continue to slowly press the
hand-pump, to raise the gauge pressure to 13.7MPwhich the fuel is injected. Watch if
fuel-dripping or leakage, at fuel-injection holefa¢l nozzle. If fuel dripping is found in tests by
several times, it is necessary to remove the faetle couple, for a cleaning. After inspection or
grind, perform test again.

(2) Adjust the pressure of fuel injection. Remolre pressure-adjusting screw cap(s) on the
fuel injector, and loosen or tighten the pressujesiing screw(s), make the pressure of fuel
injection to be 13.7MPa. Then, tighten the pressuljasting screw cap(s), and perform re-test.

(3) Watch the quality of atomization. Perform ateation test, with a fuel-injecting rate of 1
time/sec. Atomized fuel should be thin, uniform anidt-like, without abnormal phenomena such
as visible splashed tiny foam, local un-uniform slgnand one-side fuel injection. When the fuel
oil is cut off, an obvious and clear sound shouddheard. Abnormal fuel injection is usually
caused by free-less and smooth-less nozzle neablle-motion. Fuel dripping at fuel-injecting
hole is caused by a damaged sealing surface. Brdridkel beam is caused by a head which is
accumulated with soot or deformed due to heat.

2. Dismantle and repair of fuel injector

(1) When dismantle the oil injector, at first, alethe outer part. With the nozzle facing
upwards, clamp tightly the injector onto a bendmg padded with copper. Unscrew the screw
cap and take out the needle-valve couple, andqutlthe needle-valve and immerse it in clean
kerosene. Turn the fuel injector by 180° and thamp tightly it. Unscrew the pressure-adjusting
screw cap and pressure-adjusting screw, then #msyre-adjusting spring and push-rod can be
taken out.
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(2) When the needle-valve couple is jammed or aatitin is poor, it is necessary to clean it.
The jammed needle-valve couple should at firstnérsed in kerosene for some time, then the
needle-valve should be clamped by a pair of witerpllined with cloth, and turned gently and
pulled out. Care should be given to prevent it flmemg napped. Wooden pieces with gasoline or
kerosene can be used to scrub the needle-valvdegamd metal pieces are prohibited for this
purpose. If the needle-valve and valve body aresnwboth or active enough, it is possible to
adjust it by grinding it with clean kerosene. Whir-grinding them, the needle-valve should not
collide with the valve body seat surface. After tranding, carefully clean them, with no dirt
leftover.

3. Protruding distance

The distance between injector head end and therbgitane of cylinder cover should be 3
+ 0.25 mm. Adjustment, if necessary, can be made @& mm copper shim.

IV. Fuel injection pump
The fuel injection pump has been adjusted and oiegebefore delivery. Re-adjustment, if
necessary, should be made on a test stand speftinlfyel injection pump, with standard fuel
injector and standard-length high-pressure fuetpipn it. For specific parameters for adjustment,
please refer to relevant instructions for fuel @tign pump.



Chapter VI

Troubles & Troubleshooting

Trouble causes

Remedial methods

I. Engine does not start

1. Low starting speed

(1) Battery runs low, or connecting terminal€l) Recharge it: tighten the terminals; rep

are loosened.

(2) Starting motor's carbon brush conta
poorly with commutator.

(3) Starting motor's gearwheel cannot nest
gear ring of flywheel.

2. Abnormal fuel system

(1) No fuel oil in the fuel tank, or valve of th
tank not open.

(2) Air in fuel system; water in diesel oil; @
leaks at joints.

(3) Fuel passage clogged.

(4) Fuel-transfer pump does not supply fuel.

(5) Fuel injector injects no or little fuel; toovio
pressure and poor atomization; fuel injec
pressure-adjusting spring is broke
injection-hole is clogged.

(6) Fuel-injection pump fuel-discharge val
leaks fuel; spring is broken; plunger couple
worn off.

3. Insufficient compression pressure

(1) Valve clearance too big

(2) Valve leaks

(3) Cylinder cover gasket leaks

(4) Piston
overlapped
4. Other causes

(1) Air temperature too low; oil viscosity to
big

ring worn off, stuck; openin

air
wire-post if necessary.
c{?) Repair or replace the carbon brush.

f
ing
m
ear

tf® Turn the flywheel to another position.
necessary, inspect the installation of start
motor, and eliminate the non-parallelis
between the axes of starting motor and g
ring.

g1) Fill it; or open the valve.

iI(2) Remove the air; change the oil; tighten
the joints.

(3) Clean the passage, replace elemen
diesel oil filter, and clean fuel-in pipe
fuel-transfer pump.

(4) Inspect if any air leakage on fuel-in pig
Inspect and repair fuel-transfer pump.

(5) Dismantle the fuel injector and adjust
tan its tester, and inspect if fuel-injecti
2 rpump starting has more concentricity.

t of
Df

e.

it
bN

v€6) Grinding it: repair or replace parts.
is

(1) Adjust it as per requirement

(2) Grind the valve

(3) Replace the cylinder cover gasket, 4
tighten the bolts on cylinder cover.

d4) Replace it, clean it, adjust it

and

0(1) Put some water into the cooling syste
Start after pre-heating. Use engine-oil W
brand specified.

m.
ith

(2) Water in combustion chamber or cylinder

(2) Inspect, repair or replace it
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Trouble causes

Remedial methods

II. Abnormal engine-oil pressure

1. No or little pressure for engine-oil

(1) Engine-oil level too low; oil deteriorates
is thinned.

(2) Oil pipe is broken; pipe joint not tigl
enough causing oil leakage; engine-oil press
gauge is damaged.

(3) Engine-oil pump pressure-adjusting spr
is deformed or broken.

(4) Engine-oil pump has too much clearance
(5) Engine-oil pump gasket is broken.

(6) fit clearance between bearings is too mug
(7) Oil-passage screw-plug is loosened
leaks.

2. Engine-oil pressure too high

(1) Engine-oil pump's pressure-limiting val
does work abnormally, oil-returning does
go smoothly.

(2) Air temperature
viscosity too higher.

too low, engine-g

3. Rocker arm cannot be added engine-oil.
(1) Upper cylinder-head oil-passage
oil-hole at support bottom of rocker arm sh
are clogged.

g

0(1) Add the oil; change the oil.

nt(2) Weld, tighten or replace it.
ure

n@) Replace it.

(4) Return it to factory for repair; replace it
(5) Replace it.

h(6) Inspect, adjust or replace it.

aiid) Inspect it; block it.

v€1) Inspect and adjust it.
ot

i2) Use engine-oil with brand specifie
decrease is possible after the engine
warmed up.

nd) Clean and make it unclogged.
aft

[ll. Smoke emitted in exhaust gas

1. Black smoke emitted in exhaust gas

(1) Oil injector is clogged with accumulaté
soot, and needle valve is clogged.

(2) Load is too much.

(3) Fuel injecting is too late, and partial fuel
burned during the course of exhaustion.

x1) Inspect, repair or replace it.

(2) Adjust the load to the range specified.
i63) Adjust the fuel-supply advance angle
fuel-injection pump.

o

of

(4) Incorrect valve clearance; valve sealgd) Inspect the valve clearance and sealing

poorly.

(5) For each cylinder, fuel supply &
fuel-injection pump is not uniform and even.
(6) Intake pipe, air filter clogged, and air-inta
is not smooth.

2. White smoke emitted in exhaust gas

(1) Fuel-injecting pressure is too lo

surface and spring force etc, and elimin
the problems.

cylinder.
ké6) Dismantle and clean the filter.

v(1) Inspect, adjust, repair or replace the f

atomization is poor; fuel dripping.

nozzle couple.
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Trouble causes

Remedial methods

(2) Cooling water temperature is too low.

(3) Moisture enters cylinder

3. Blue smoke emitted in exhaust gas

(1) Piston ring severely worn off, or elastic
not enough due to accumulation of sO
causing engine-oil enter the combust
chamber of the cylinder.

(2) Engine-oil level too high

(3) Conic surface gas ring is mistaken for
upper and lower direction

(2) Increase the temperature of cool
water.
(3) Inspect the gasket of cylinder cover.

ty1) Clean or replace the piston ring.
ot,

on

(2) Discharge excessive oil.

up.

it8) The side marked with a "Up" should fa

IV. Insufficient power

1. Filter gauze in oil-in pipe joint of diesel ¢
filter or oil-transfer pump is clogged.
2. Oil injector has an incorrect pressure or p
atomization.

3. Precise pair part of fuel-injection pump
severely worn off.

4. Speed governor spring is deformed 3
loosened, thus rated speed cannot be reache
5. Air enters into fuel system.

6. Fuel-supply advance angle is not correct.
7. Oil-supply rate for each cylinder is n
uniform or even.

8. Air filter not fluent or be clogged.

9. Valve leaks gas.

10. Compression pressure is not enough.
11. Valve timing is not correct.

12. Hole in oil injector leaks.

13. Bolts on cylinder cover loosened

ill. Clean or replace it.

0@r Inspect, repair the injector, or replace
oil nozzle couple.
i8. Adjust oil-supply work-detection plung
couple and oil-delivery valve couple.
add Adjust high-speed limiting screw, af
2dleplace speed-governing spring.
5. Remove the air in fuel oil system.
6. Adjust it as per requirement.
o7. Adjust the oil-supply rate for ea
cylinder.
8. Clean or replace filter element.
9. Inspect valve clearance, spring force,
inspect valve guide for wear-off condition

sealing surface. If necessary, replace pa
and grind the valve.

10. See Il of this chapter

11. Camshaft is severely worn,.
camshaft can possibly be replaced.
12. Replace the copper washer, and cl
seat hole surface, and tighten uniformly
nuts on pressure plate of oil injector.

13. Tighten them as per specifi

T

tightening-torque.
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Trouble causes

Remedial methods

V. Abnormal sound

1. Fuel-supply advance angle is too big, deAdjust the advance angle.

metal-knock rhythmic sound can be heard fr
inside of cylinder.

2. Oil nozzle drips oil, and needle valve
jammed, causing the sound like "ta, ta, ta".
3. Valve clearance too big, and clear
rhythmic knocking-sound

4. Piston collides with valve, causing heavy &
rhythmic knocking-sound (if put a hand at r
on cylinder cover, vibration can be felt).

5. Piston collides with the bottom of cylind
cover, causing heavy and stro
knocking-sound.

6. Valve spring is broken, valve push-rod
bent, valve tappet is worn off, causing va

~

q

mechanism to produce slight knocking-sound.

7. Sound due to too much gap between pi
and cylinder jacket. This sort of sound will
reduced, with the engine being warmed up.
8. If connecting rod bearing gap is too b
when speed is abruptly reduced, heavy
strong knocking-sound can be heard.

9. Gap between connecting rod bush and pi
pin is too big. This sound is low but sharp, ar
10. If crankshaft thrust-piece is worn off, gap
too big, the collision sound of cranksh
playing back and forth can be heard.

om

i2. Clean, repair or replace the needle v4
couple.
irel Adjust valve clearance.

i Increase the valve clearance a little big
utorrect the gap of connecting rod's beari
or replace the rod's bush.

eb. Replace cylinder cover gasket.

ng

i8. Replace the spring, push-rod or tappet
vand adjust valve clearance.

]
stén Depending wearing conditions, determ
bed cylinder jacket and piston are to |
replaced.

i®. Replace connecting rod's bush.
and

st@nReplace connecting rod's bush
d
i$0. Replace the thrust-piece of crankshaft
aft

VI. Severe

vibration

1. Oil-supply for each cylinder is not uniforr
oil nozzle of one or two cylinders has pg
atomization; one or two cylinders severely le
compression ratio difference is big, etc.

2. Water or air enters into diesel oil.

3. Poor alignment when the engine is install
support's bolts are loosened.

4. Cylinder(s) is heavily knocked. Engif
works roughly.

nl. Inspect and adjust oil-supply rate
diuel-injection pump; repair the oil nozzl
akliminate the leakage problem; inspect &
adjust compression pressure of
cylinder.

2. discharge the air; make the diesel oil to
deposited.

efd; Correct the alignment; tighten them.

eq

n&. Inspect the fuel-supply advance ang
apply load after engine is warmed up.

ve

jer,

etc,

ne
be

of

D

and
ach

be

jle;
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Trouble causes

Remedial methods

VII. Engine

overheat

1. Fuel enters into crankcase; or engine-oi
mixed by water, it becomes thinner; too mu
or less engine-oil; low flow-rate and pressure
engineoll; fit clearance of bearing is too smal
2. Water pump impeller is damaged and brok
and fan belt slips; positions of heat radiator

fan are improper; thermostat is failure; cooli
system piping is clogged; too thick water-sc
in water jacket; water pump displacement is

enough; cylinder cover gasket is broken arlde clearance of impeller; fill fully water;

fuel gas enters water-passage.

| s Inspect and replace piston ring; chat
abngine-oil; inspect oil level; inspect weari
aobnditions of inner/outer rotor; inspect a
adjust the fit clearance of each bearing.

eR, Inspect and replace the impeller; insp
atide belt's tightness or replace the b
nimspect the position of heat radiator; insp
atee working condition of thermostat; cle
ntite cooling system and water jacket; insp

replace the cylinder cover gasket.

VIIl. Too much engi

ne-oil consumption

1. The viscosity of the oil used is too low, or {
brand is not correct.
2. Piston and cylinder jacket is severely wo
oil-return hole on piston ring groove is clogge
3. Piston ring is stuck by glue; gas ring if fitt
with upper and lower faces being reversed;
much wearing

4. Oil leaks on crankshaft front/rear oil-se
crankcase sump joint plane and side cover e
5. Engine-oil temperature or pressure is
high, or evaporated and splashed.

h&. The oil, the brand of which is specified
this Manual), should be used.

r2, Replace; clean the oil-return hole.

d.

@. Clean or replace it.

too

all. Inspect or replace them, if necessary.

tc.
td Reduce the temperature (see previ
section); inspect and adjust t

pressure-limit valve of engine-oil pump.

IX. Speed increased greatly

1. Speed governor is failure, and pull-rod
jammed at "large oil flow-rate" position.

2. Speed governor's sliding disc shaft sleev
jammed.

3. Adjust-arm is released from shifting fork.

i5. Inspect and repair the speed governor
its pull-rod.
edsinspect and repair it.

3. Inspect and repair it.

X. Engine stops by itself

1. Air in oil-passage; oil-transfer pump does
supply oil; diesel oil filter is clogged.

2. Piston is jammed in cylinder; journal
jammed by bush.

3. Fuel-injection oil-delivery valve is jamme
plunger spring is broken; speed gover

ndt Discharge the air; inspect and rep
oil-transfer pump; clean diesel oll filter.
i2. Fit clearance is not correct; repair g
replace it.

d3. Inspect, repair or replace it.
nor

nge

g9

ect
elt;
ect

ect

n

ous

and

air

sliding disc sleeve is jammed.
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Trouble causes

Remedial methods

XI. Rough idle

1. Un-uniform oil flow-rate in each cylinder; o

iIl. Make the flow-rate uniform; repair (

injector drips oil; pull-rods shifting-fork screwreplace oil nozzle needle-valve coup

is loosened.

2. Gap between shifting-fork and adjusting-a
is too big; steel ball and sliding disc is wo
and dent(s) occurs.

3. Too much axial moving clearance
fuel-injection pump camshatft.

4. Sleeve of sliding disc is jammed.

secure shifting-fork screw
r& Replace them.
m

aB. Adjust it with copper shim.

4. Clean, repair or replace it.

XIl. Engine-oi

| raised high

1. Cylinder jacket water-seal ring is damagec
2. Cylinder jacket gasket leaks water.
3. Cylinder cover or engine body leaks water

.1. Replace the ring.
2. Replace the gasket.

Dr
le,

3. Inspect and replace it.
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Annex Fit Clearance Table

) . Fit clearance for Allowable
e Names Standard size Fit category assembly of new engine | clearance limit
+0.090
Conn. Rod bush Shaft ® 32 10.050
! Conn. Rod small-end hole | Hole ® 32 4+0.025 Interference 0.025~0.090
0
0
Piston pin Shaft © 28 -0.009
2 Conn. Rod bush Hole © 28 +0.033 Clearance 0.020~0.042 | 0.10
+0.020
0
Piston pin Shaft ® 28 -0.009
3 Piston pin's hole Hole @ 28 +0.009 S UL
0
. 0
Ist piston ring 2.5 -0.012
4 Piston ring groove 2.5 +0.070 End-face clearance | 0.05~0.082 0.21
+0.050
0
2nd piston ring 2.5 -0.012
5 Piston ring groove 2.5 +0.050 End-face clearance | 0.03 ~0.062 0.18
+0.030
0
Oil ring 5 -0.012
6 Piston ring groove 5 +0.050 End-face clearance | 0.03 ~0.062
+0.030
7 Ist piston ring Open clearance 0.25~0.40 1.6
8 2nd piston ring Open clearance 0.25~0.40 2.2
-0.185
Crankshaft thrust-face width @ 31-0.325
9 - - Axial clearance | 0.185~0.335| 0.50
Crankshaft thrust journal distance O 31 30.050
0
Camshaft bush (front, rear)| Shaft ® 50 +0.070
10 Interference fit | 0.045~0.086
Hole on engine body Hole @ 32 60.025
-0.050
Camshaft journal Shaft © 46 -0.075
11 Clearance 0.050~0.100 | 0.18
Camshaft bush (front, rear)| Hole ® 46 80-025
-0.016
Valve tappet Shaft © 14 -0.034
12 Clearance 0.016~0.052 | 0.25

Tappet hole

Hole @ 14 80'013
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N . : Fit clearance for Allowable
o Names Standard size Fit category assembly of new engine | clearance limit
-0.08
Camshaft pressure plate 4 .0.15
13 e 4 o010 Axial clearance 0.13~0.30 0.60
0
o +0.046
Valve guide pipe Shaft @ 13 +0.028
14 X Interfi fit .010~0.04
Cylinder cover Hole @ 13 +0.018 nterference i 0.010~0.046
0
. . -0.025
Timing idle gear shaft Shaft @ 45 -0.050
1 1 .025~0. 2
5 Bush Hole D 45 10,025 Clearance 0.025~0.075 | 0.20
0
0
Idle gear shaft Shaft © 14 -0.011
16 Idle gear shaft hole on engine body | Hole @© 14 +0.018 Clearance 0~0029
0
17 | Meshing side-clearance of each timing gear Clearance 0.13~0.17 0.30
+0.090
Intake valve seat Shaft © 41 +0.066
18 : Interference fit | 0.041 ~0.090
Cylinder cover Hole @ 41 +0.025
0
+0.090
Exhaust valve seat Shaft © 33 +0.065
19 - Interference fit | 0.040~0.090
Cylinder cover Hole © 33 +0.025
0
-0.025
Intake valve Shaft © 8 -0.040
20 - Clearance 0.025~0.062 | 0.15
Valve guide Hole ®© 8§ +0.022
0
-0.040
Exhaust valve Shaft @ 8 -0.055
21 - Clearance 0.04~0.077 | 0.15
Valve guide Hole @ 8 80.022
0
Rocker arm shaft Shaft © 18 -0.018
22 Clearance 0.016~0.052 | 0.20
Valve rocker arm bush Hole © 18 +0.034
+0.016
-0.080
External rotor of engine-oil pump| Shaft ® 50 -0-119
23 i ) Clearance 0.080~0.144 | 0.30
Engine-oil pump body Hole @ 50 80‘025
+0.056
Rocker arm bush Shaft © 21 +0.035
24 Interference fit | 0.014~0.056

Valve rocker arm

Hole ® 21 (’;0021
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. . Fit clearance for Allowable
G INames Standard size Fit category ycembly of new engine | clearance limit
0
Engine-oil pump shaft Shaft © 14 -0.018
25 - X Clearance 0.016~0.061 | 0.15
Engine-oil pump body Hole @ 14 +0.043
+0.016
+0.025
Injection pump pad Shaft © 68 0
26 - Transition -0.025~0.030
Timing gear chamber Hole @ 68 +0.030
0
0
Conn. Rod journal Shaft ® 54 -0.019
27 Clearance 0.050~0.108 | 0.25
Conn. Rod bush Hole @ 54 +0.089
+0.050
0
Crankshaft main journal | Shaft ® 65 -0.019
28 - - Clearance 0.060~0.108 | 0.25
Main bearing bush Hole @ 65 +0.089
+0.060
. . . -0.100 Divided into 2
Piston skirt section Shaft © 85 -0.120
29 ; X Clearance groups:
Cylinder jacket Hole @ 85 +0.035
0 0.11~0.145
Valve concaving into cylinder cover
30 0.7 £ 0.15
Bottom plane depth
Extruded part of nozzle above
31 cylinder cover 34025
Bottom plane height
32 | Fuel-supply advance angle 16° + 1
Intake valve clearance
33 Clearance 0.28~0.33
(At cold state)
Exhaust valve clearance
34 Clearance 0.28~0.33

(At cold state)
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