
















































Fig.2 Adjustment of specified

advanced injection angle

align:> with the correc graduat.;d lIlark of specifie adva'lCcd mjection angle all the flywheel rim

(or on the crankshaft pll11~y).

3.In CHSC' that ~hey do not match with each olher,the advanced injection angle ca'1 be

adjusterl by rem ving off the front cover on the timing gear housing ar'd laos -er.ing the thrce

8lTCW [a"tening the inierl'Oil pump timing gear support (st'P fig.2).If he injection tim-iTlg is too

l'dvan '<',tun the tim:ng gear ::-upport an -ticlockv.isf.' to the pfllper angle.0thenyise.turn the

<;uPPO{t clockwise.If aJjusti!lg Jiwge is not enough

due to limit- tion of l!le three Jongated holes,loosen

a little the three fastcning nuts on the triangular

flange of the injection pUJJ p and turn the injection

purrp.Facing the fmllt end of engines.when the in­

jpdion pump r'ltates c1ockwise.the fuel injection

will retarrl;while the pump rvlatcs anticlockwise.the

fuC'l iujection will advance.

4.}\ dditionally,if the ellgine 1m3 injection angle

aJvance devjce,th~ aJvancpct injeclirm angle can be

.tdjl ;,;ted by loosening the tl rf"e lJU,S on the

triangu'lar flange of mjpction pump and turn the

inje~tion pumlJ 8haft.Fclcin~ Lhf" front end of

engines,when the injection pump rot?tes clockwise.

the fuel injection will retard;while the pump rotates anticlockwise.the fuel injection will advance.

After turn the injection p,lmp once,it i' must to tighten the three nuts and check the advance

injection angle aganin untill the advance injection angle fits the spcified value.

ill. Adjustment 0 Inj ,ctor
Injector lest and adjustm~lJt must be performe9 on a injector test in order to adjust injpcting

pr,~:-:mre,in peet spray patt(;fr1 and remedy faults.

Tuo. high liT too lower' injector injecting pressure.and abnor~al spray. on damaged injector

parts will caUSt' engine troubles.such as black smoking,power and speed dropping.increasing ex­

haust temperature and diesel knocking.etc.f;enerally,tl,c "shut ofI" meth ad is recommended to

check. d fauly inijectaT.i.e.lr.o<;en tht" nuts of injection pipe from the injector of every cyJ inder
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successively,and observe the exhaust smoke. When the cylinder with the faulty injector stops

firing,black smoke would disappear and engine speed is not appreciably affected or not affected

at alLlt may also be checked by listening to the chattering action of the injector of ever;' cylinder

with the flywheel rotating.If the distinct clear shall) sound of certain cylinder could not be heard,

the injector in this cylinder may be faulty.

I.Procedure of injector testing and adjustment

(1 ) Work the injector tester hand pump until the gauge pressure reaches about specified

injection pressure. Then operate the hand pump slowly and adjust the injection pre~sure at which

unjection begins. The nozzle should not show any signs of leakage. If fuel drips around the nozzle

tip after several tests, the nozzle set must be dismantled for cleaning and grinding. Then test it

agam.

(2)Remove the lock nut.turn the adjusting screw to get the pressure at the be-ginning of

injection which should be specified value in section l.Then tighten the lock nut,and test it agam.

(3 )Work the hanJ pump at a rate of approximately 1 stroke per second and ob- erve the

nl)zzlp spray.The fud !>pray should be even,and \\ell atomizeJ in a ,>hape of cone.At any cross

section of the cone,the atomized fuel should be finely and evenly distributed.Fuel droplets and

irregular pattern which can be seen by naked eyes should not be pre!>ent in the spray.There

should be a distinct clear sharp sound at the end of injectioll.Generally,irregular pattern of the

spray is caused by needle valve seizure, fuel dripping is generated by damaged conical sealing

surface of needle valve a~d spray split results from carbon deposits on the tip of nozzle and its

heat deformation.

2 Injector dismantlement and repair

(1 )Beforp dismantlmg the injector.clean off the dirt gathered on it .Clamp the nozzle body

ill a pliers !In<·d bv copper sheets, on its jaw with the nozzlp upward.Turn off the nozzh cap nut.
and take out the nozzle set.Draw out the needle valve from the nozzle Lody and oak it in clean

fuel oil.Then clamp the injector in the vice upside down again.Dismantle the aJjusting nut,and

adjusting screw.then take out the injpctor spring and spindle.

(2) If the nozzle set is seized or emits fuel badly, it must be cleaned.Soak the seized nozzle

in fuel oil [or a while,and clamp the needle valve by a pliers with cloth lined.Then rotate and

draw it out slowly,just to avoid scratching its surface. Decarbonize the needle valve and nozzle

body with woodern chip soaked in fuel oiLlt is forbidden to clean them with metal chip.If the

guiding surface of the needle valve and nozzle body is not smooth enough.it may be lapped with
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a little bit of clean fuel oil.then clean off any metal particulatcl:i i clean fuel.While lapping of

needle valve with nozzle body,never knock the needle valve againl:it the body.

IV. Adjustment of Lube Oil Pres-sure

See fig.3 Loossen the lock n t and turn the adjusting screw with a wrench 10 take the lube

oil prel:isure within 200 -400kPa (in cold state the pre1""ure may be higher slightly). After

adjustment.the pressure adjusting screw must be locked by the lock nut.

V. Adjustment of Injection Pump

The injection pump has tested and cal­

ibrated at the factory.If it is necessary to

readjl,lst.the f(~adjustment must be per-formed in

a injecti?n pump test bench with a standard

injector and injection pipes of standard length

according to the instructions in opp,ration Manual

of the Injection Pump.

Fig.3 Adjustment of lube oil pressure

VI.Adjustment of Decompress ion Arm Lash

Turn the crankshaft to make that the piston of 1st cylinder is.l1t the compression T.D.C.

position.Turn the decompressIOn arm to decompression position.Loosen the lock nuLT m the

ad.l'.' \!g screw tu bring just into contact with the lock arm of intake valve (i.e.no valve lash).

Screw the adjusting screw by 3/5-4/5 turns again (make the intake valve lifting to 0.6-0.8mm).

Then tighten the lock nut.Mter this,ac-cording to Item 3 of "Adjustment of Valve Lash", make

the piston of another cylinders at ~he compression T.D.C. position one by one and adjust by the

same method.
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SECTION 5. CONSTRUCTION OF DIESEL ENGINE

.-
~$~~-$- -$- -$- -$-

6 2 3 10

Fig.4 Tightening sequence of cylinder head bolts

is necessary to shut down the

engine,when first warming up

period is over,Retighten each

bolt on the cylinder head

according to the spe~ified value

of torque limit and readjust the

valve lashes.

The intake and exhaust

I . Cylinder Head

When assembling,cylinder head is fIxed on the cylinder block with cylinder head bolts. A

torsion spanner should be used during tightening the bolts.The bolts are tightened several times

in sequence shown in FigA until they reach the specified torque limit.After Jismantling and

assembleing the cylinder head it

valves are made of different materials.Each couple of the valve and valve seat should be ground

in order to prevent leakage.

It is necessary to grind when gas leaks out due to burning out,mechanical pitting and wear

appeared on the sealing face of valve and valve seat.When lapping,apply a grinding paste(fine

valve sand)on the conic sealing surface of valve.Then the valve and valve seat are lapped in pair

unitl a even,continuous and lustreless sealing band appears.!t is strictly forbidden that the

grinding paste enters the valve guide.After lapping,clean the valve,valve seat and valve guide

carefully.Wearing of the valve guide may cause the eccentric wear of valve sealing band which

results in abnormal sealing.Pour some kerosene or diesel fuel into the gas passage,and observe

whether there is any leakage,then check the valve sealing.

The sealing banp of valve and valve seat is normally 1.2 -1.6 mm in width.Mter a long

period of service and regrinding many times, the width of valve sealing band may get wider,

which may cause abnormal sealing.Being kept concentrical with respect to the valve guide hole,

the contact band on valve seat is to be refaced by a reamer. Then gring the valve and valve seat

in pair.
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After serVlCe for a long

period and regrinding many

times, the sinkage will .

mcrease. When it exceeds

2.0rrim,replacing the valve seat

should be considered.

Check the valve lashes

frequently. The recommended

adjusting method is shown on

paragraph I of Section 4.1f the Fig.5 Valve sinkage
lashes are too large,it may

affect the correctness of valve timing and the noise level of valve device rises.On the contrary,it

may cause leakage or valve burning out.

n. Cylinder BLock

Fig.6 Protruding height of the liner flange plane

relative to the plane of cylinder block

The cylinder block is made of cast iron and is of crankshaft centerline off -split face

structure.Besides the fitting bores for the liner and the cylinder head boltholes,on the top plane

uf the bloc there are holes ieading water to the cylinder head.Near the rear end of the block

there are channels delivering

lube oil upward to the cylinder

head.

The water pump IS

m0411ted on the upper front

face of cylinder block ,and the

gear system is on the lower

part.The flywheel housing IS

in -stalled at the rear face of

the block.On the block bottom,there are a lube oil inlet,a hole for the lube oil pump and tap

holes for installing the sump.

There are a siue cover and a breather on the left side of the block (facing to the front end).

There are the lube oil filter, fuel filter and drain cock on the right side of this block. The main

lube oil line and its branches are arranged in horizon.The lube oil passages delivering lube oil
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to the camshaft bushes are slant.When dismantling and repairing the diesel engine,flush all lube

oil passages,and be sure that they are clean and unblocked.All passage plugs should be sp-aled

reliably and leakproof.

The main bearings are of complete suspension -support type.Since the mam bearing caps

and cylinder block are matched to bore,the matching marks are both on the bolck anu mam

bearing caps.Misplacement or inverted installation,when assem -bling,are prohibited.The mam

bearing shells are made of high-tin aluminium-base alloy.When dismantling for cleaning,be sure

that the upper and Im~er bearing shells are in right places(the upper shell with an oil groove).The

crankshaft thrust plates are assembled on the last main bearing with an upper piece and a lower

piece on each side.The thrust plates bear the axial force from the crankshaft.There are oil

channels on its operating surface which should be located against the thrust planes on the crank,

and its back surface is smooth.Never locate them in reverse.When tightening the main bearing

blots,two bolts on the bearing cap should be tightened several times in turn.Before tightening the

main bearing cap,strike the crankshaft forward and backward in order to keep the upper and

lower thrust plates in the same plane.Then tighten the bolts until they reach the specified

tightening torque.When completing the crankshaft assembly,turn it at the flywheel end by hand to

check whether it can be moved freely.

The liner is slipped into the cylinder bore yertically so that deformation of the liner may be avoided

The liner flange plane should protrude out the top plane of cylinder block by o.07~.15mm to keep an

excellant sealing between the cylinder liner and cylinder head,as shown in Fig6.

ill. Piston and Connecting-rod

The piston and connecting -rod assembly compnses the piston,piston rings,piston pm,

retaining rings,connecting -rod,connecting rod cap,connecting -rod bolts and connecting -rod

bearing shells and bush,etc. The mass difference of piston and connecting-rod assemblies in the

same engine should be within 20g.

All of the compression rings are made of alloy cast iron.The outer circle surface of the first

ring is plated with porous chrome in order to decrease the wear between the cylinder liner and

piston ring.The second ring has a conical surface.When assem-bling.the surface marked with a

sign"up"should be kept against the top of piston and be careful to avoid assembling in reverse.

The oil-control ring is of tensioning ring type.The radial force of oil ring is still kept while

decreasing the elasticity due to wear.Thus the service life of oil ring is prolonged.

5-3



Fig.S Measurement of side surface
gap of piston ring

Fig.7 Measurement of piston ring end gap
I.Thickness feeler(gauge) 2.Piston
ring 3.Cylinder liner

gauge.!n normal case,the measur -ing

value should be 0.2 -OAmm (Fig.7).!n

case the gap value is less, enlarge it by

a file.1f it is excess,replace it with

another one.!n addition,measurement

should be made with a feeler(gauge)to

check the side clearance between the

piston ring and ring groove.The side

clearance for the first ring should be

0.07 -0.102mm and 0.05 -0.082mm for

Check the ring end gap before

assembling the piston ring.The method

measuring this gap is recommended as

follows:Press down the piston ring

evenly into the cylinder liner by 15­

20mm from the top surface of liner.

Measure the clearance with a feeler

the second ring as shown in Fig.8.

When dismantling and assembling

the piston ring,a special tool may be

used.The ring end gap of piston rings

should be set off with each other by

1200
, to prevent being in line with the piston pin seat hole.

If the piston ring is seized and could not move when checking,soak it in diesel fuel(kerosine

or gasoline)for 24h or more.Then knock the piston ring slightly to make it become flexible of

itself.On getting out the piston ring,clean it in diesel fuel or carbon tetrachloride.

Check the piston to see whether there is any cracks or scars.Change the defective piston and

renew its rings.

The cross section of the cOllilecting-rod is I-shaped,with the splitting surface of large end

being perpendicular to the center line of connecting -rod.Boring the connecting -rod hole and

connecting-rod c~p must be mated.Therefore when as-sembling,pay close attention to the mating

marks on both the connecting-rod and connecting-rod cap in order to avoid making mistakes.
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connecting-rod bearing shell is made of steel with high tin-aluminium alloy.When the clearance

be -tween the connecting -rod shells and crankshaft journal exceeds the specified value after

wearing or severe stripping and burning occur on their surfaces,they must btl renewed in pair.

During engine overhaul or renewing the connecting-roll,check the axi:s paral-Ieli:sm of the

connecting-rod small end to the large end,which is specified to be within O.Olmm/lOOmm(both

in vertical and hOTlzontal direction).1f it goes beyond the scope,alignment :should be made.

Before dismantling the pistOil and connecting-rod assembly in cylinder liner or assembling,it

is necessary to scrape and clean the carbon deposit and greasy dirt on the top part of cylinder

liner.Before a:ssembling,smear some clean oil on the cylinJer liner bore,external !';urface of piston

and piston rings,connecting-rod bearing shells and crankshaft journal.Then place the piston guide

sleeve in the cylinder liner,fit the piston and connecting -rod assembly into the cylinder liner

carefully,and tighten in tum the connecttng-rod bolts according to the specified tightening torque

limit in several separate times.Mter finishing the assembly,turn the crankshaft.be sure that it

rotates smoothly.

IV. Crankshaft and Flywheel

The cranksh~ft timing gear and pulley are fitted on the front output end of crankshaft.

Positioned by the locating pin,the flywheel is fitted on the rear end flange of the crankshaft with

six bolts tightened according to he specified torque val-ue. A bearing E60203,which supports

the transmission shaft of gear box,is fitted on the flange cenler at the rear end of the crankshaft.

An angular calibrating line is marked 011 the crankshaft pulley and a pointer,which 1S fitted on

the cover of the timing gear housing,indicates the reading of advanced injection angle.

A flywheel gear ring is bound on the outside diameter of flywheel in shrinking fit.A

calibrating line,which provides observation for advance d inj.;ction angle,is marked on the

flywheel.

V. Camshaft

There is a gear driving the lube oil pump in the front of the last set of cams (facing to the

front end). When the camshaft revolves,the cam on the shaft drives the tappets,push rods,valve

rocker arms and valves,which respectively control the illtake and exhaust valves for each

cylinder.
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There is a thrust flange at the front end of camshaft,and a thrust plate of camshaft is located

at the front end to control the camshaft axial moving.The lube oil is deliv-ered to the camshaft

bushings separately t!lrough the main oil line.Before assembling the front bushing of camshaft,

check whether the oil holes on the bushing and oil passage in the cylinder block communicate

with each other. As the camshaft gear is engaged with the driven gear on the 011 pump.therefore,

before dismantling the camshaft,it is necessary to disassemble the lube oil pump. then draw the

camshaft ut from the front end.

The axis of the tappet deviates from the center line of cam width.During oper -ating,the

tappet rotates so as to provide an even wearing on the bottom surface and the cylindncal surface

of tappet.

VI. Gear Transmission System

The gear transmissio n system consists of the crankshaft timing gear,timing idler,camshaft

timing gear,injection pump timin~ gear and hydraulic pump gear.

Except the hydraulic pump gear,all the timing gears are all marked with timing signs which,

when assembling,should align wtih each other at the meshing position (the single tooth marked

with a sign is inlaid between the two adjacent marked teeth)in order to ensure the movement

relationship of all moving parts,as shown in Fig.9.

Fig.9 Timing gear meshing signs
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Special tools are nec-essary for dismantling or as-sembling the crankshaft tim-ing gear.The

camshaft timing gear can be got out by two bolts M8 on the gear spoke which are turned

staggeringly and evenly.The timing idler is located on the cylinder block by slide fit.The

. injection pump timing gear is assembled on the timing gear seat which is fixed on the camshaft

of the injection pump.Whenever three bolts setting the injection pump gear are loosened,the

injection pump gear can be drawn out.The injection pump gear is pushed out when the three

bolts M8x35 are stag-geringly tightened on the gear seat.

VII.Fuel and Governing System

5

4

2

1_-+.<-----3

Fig.10 Fuel and governing system
1.Fud return pipe .Fuel injection pipe 3.Jnjector

4.Injection pump 5.Fuel filter 6. Governor 7.Fuel delivery pump

The fuel and governing system IS the mam operating section of the diesel engme . It IS

composed of the fuel

delivery pump, fuel filter,

in Fig.10.

The fuel IS pumped

by the fuel delivery pump

from the fuel tank into

the injection pump

through the fuel filter.The

dif'sel fuel is delivered

through the injection pIpe

under high pressure

produced in the pump,

and IS then atomized by

the injector before

burnmg III the

combustion chamber.

injection pump, governor,'

fuel injection and fuel

return pipes, etc.as shown

The fuel delivery pump is a single-acting piston type pump located on the outside of the

injection pump.The eccentric cam,which is set on the camshaft of in -jection pump,drives the

fuel delivery pump,which finally preSf'es the fuel into the fuel cavity in the injecti.on pump.
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The injection pump has been calibrated by the manufacturer.Be sure not to dismantle it at

will. When the dismantlement,repairment and adjustment are required,it is forbidden to

interchange the pluger sets and discharging valve sets,and be sure to keep c~ean when

assembling.

The all speed mechanical-centrifugal governor is applied.The governmg handle can be

oper-ated to control the speed of diesel engine.When the governing handle is turned in the

direction of tightening the governing spring,the fuel supply would increase and the engine speed

would be up consequently.When this fuel supply would decrease and the relevant engine speed

would go down.Do not move either the high speed or the idling speed set screws or screw the

maximal fuel supply set screw on the governor at will during operating.

On the governor housing,a stop handle is mounted which,if necessary,can be operated to

stop the engine at emergency.

The needle valve and its body are a precise set lapped in couple, therefore, close attention

is paid to that,when dismantling and assembling them.Be sure not to inter-change them and to

keep them clean.

vrn. Lubricating System

The lubricating system is composed of the strainer,lube oil pump,oil filter and pipelines,as

shown in Fig.ll.

The engine adopts pres-sure and splash lubrica-tion.The pressure lubrication is applied to

the main bearing,connecting-rod bearing,camshaft bushing.The cylinder sleeve,piston,piston pin,

connecting -rod bushing,cam and its tappet,as well as valve and its guide are lubricated by

splashed oil spray.The bearings for the water pump shaft are lubicated regularly by adding

lubricating grease.

The lube oil is sucked up to the lube oil pump from the oil sump through the strainer and

the oil inlet pipe,and pumped into main oil line through the oil filter.One path of the lube oil

lubricates the main bearing and the connecting -rod bearing through the oil hole on the

crankshaft;other path of the oil lubricates the camshaft bushing,and' also the oil is supplied

intermittently to the rocker arm shaft bushing throrgh the eccentric oil channel in the rear

journal of the camshaft;and the third path of the oil is fed to the timing idler bearing.The lube oil

pump is of slantingly mounted type.A single stage paper cartridge oil pump is uRed.The filter

element can be replaced regularly.In case of blocking up during operation,the oil flows into the
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main oil line by opening the safety valve while the oil filter lose:3 the function of fUtration.so it is

necessary for the cartridge to be cleaned or replaced regularly ae,' ording to the maintenance.

14

Fig.ll Lubricating system
1.0il sump 2.8trainer 3~ube oil pump 4.Piston and connecting-rod assembly and cylinder liner
5~ube oil filter 6.Gear train 7.0il pressure gauge 8.Rocker 21nn. 9.Valve push rod,valve tappet
and block hole for tappet 10.Rocker ann shaft 11.Valve and valve guide 12.Camshaft and
bushing 13.0il lines in the block 14.Crankshaft and bearing
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Fig.12 Cooling system

I.Radiator 2. Thermostat 3.Cooling fan
4.Water pump 5.Inlet water pipe

The cooling system is a forc{~d circular

water cooled type,as shown in ng12 The

system consists of a radiator,wa ter pump,

coolingfan,thermostat and diversion hood,etc.

The cooli.ng water,pumped from the

radiator into the cylinder bklck water

gallery,flows tangentially and round to the

cylinder liner,then up to the cylinder head.

The hot water from the front end of cylinder

head flows back into the radi.ator through

the thermostat and outlet water pipe.When

the temperature of cooling wat{~r is below

70't:,the thermostat closes,and the cooling water will be short-cut for circulation from the branch

water pipe on the front end of the cylinder head to the water pump inlet pipe and the water

pump;when the temperature of the cooling water is above 70-80't: ,the thermostat opens,and the

cooling water flows into the upper part of the radiator through the thermostat and flows downward

the thermostat and flows downward along the flat-tube into the lower part of the radiator,during

which the cooling water is cooled by the fan and completes the regular circulation.The cooling

fan can be of either suction or blast type according to its application.

The centrifugal water pump is driven by the fan belt on the crankshaft pulley.ln case of

severe water dropping out from the weep hole at the lower part of the pump housing due to the

damage of water seal during operation,it is necessary to replace the water seal but blocking the

weep hole at the time of leakage is not permitted,or the water will enter into the bearings,which

C:lUses their quick wear. Replacement must. be considered while abnonnal noise occurs during

operation.The grease cup of water pump must be fllied regularly with ZG -4 calcium based

grease which amounts to about 1/2 - J/3 of the capacity of bearing cavity according to the

maintenance.Th bearing will be overheated with excessive grease.The single valve type

thermostat witI-.. corrugated pipe is filled with temperature-sensitive fluid which can

automatically control the valve opening and closing.

The fan belt must be checked and adjusted regularly for its tension according

to the procedurs for the maintenan.;e.The slack is 10-20 mm when pressing the belt

between the fan and the dynamo pulleys.

IX. Cooling System
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X. Electric System

The electric system is compo~pd of the batt ry,s acting motor,dynan o,clec.:­

trothermal plug,starting button and instruments,etc.,as sho 'n in Fig.13.

1 3 8

I
/

9

Fig.13 Electric system

l.Battery 2.Starting motor 3.Wire 4.Glow plug 5.Pre eating and starting3wi ch

6. Galvanometer 7 Ignition switch 8.Reguhltor 9.Dynamo

The parallel excited silicon rectifying dynamo model JF11 comprises 'the three -phase

alternator and silicon diode rectifier.Be careful that the armature must be lle -gitive pole

grounded,or thP. dynamo will be damaged.

Refer to operation and maintenance manual for JF series ~ili('cn rectifying dynamo for the

operation and maintenance of the dynamo.

After turning on the st~rting switch.the flywheel gear ring is engaged wilh the motor pinion

by the 1'olenoid.meanwhile the flywheel is driven by closing the current circuit of starting motor.

As soon as the enginl' is started,the starting switch must be turned off immedi-ately.Then the
I

core along with the pinion returns to the original place under the ae -tu tion of spring. The

continuous working time for the sLarting motor should not exceed 15 seconds.The interval

between two starting operations is 2-3 minutes.It is nec-essary to check and eliminate thp fault!"

in case of starting failure for three attempts. The electrifying time of the glow plug earh time

during operation is not permitt,ed 0 be over 30 sel'onds.
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SECTION 6. FAULTS AND REMEDIES FOR DIESEL ENGINE

I . Hard or Refuse to Start{see Table 4)

Table 4

Causes Remedies

\

l.Fuel filters and fuel pipelines blocked.

2.Air trapped in fuel system.

3.Advanced fuel injection angle incorrect.

4.Fuel spray abnormal.

5.Compression preessure low.

6.Valve lash incorret.

7.Battery charge insufficient.

8.Wire connections loosened.

9.Ambient temperature too low, and oil

too viscous.

n . Power Insufficient (see Table S)

Table 5

Causes

l.Clean.

2.Exhaust air and tighten all fuel pipeline connector.

3.Readjust it according to specifications.

4.Readjust fuel injection pressure according to specifica­

tions and clean or replace injettor needle valve sets.

5.Cheak or replace piston rings, and cylinder liners.

Grind valves.Cylnder head nuts should be tightened in

case of leakage on cylinder head gaskets.

6.Adjust it according to specifications and align gear

marks.

7.Charge it.

8.Check and tighten wire connections.Clean up contact

points.

9.Preheat cooling water and lube oil.

Remedies

l.Compression pressure inside cylinders too

low.

2.Advanced fuel injection angle incorrect.

3.Valve lash incorrect.

4.Fuel supply for each cylinder unbalanced.

5.Air filter clogged.

6.Fuel injection pumps, fuel injector sets

worn off or fuel injection pressure incor­

rect.

7.Rotation speed incorrect.

l.Refer to item 5 in paragarph I and replace

components exceeding wear limit.

2.Adjust it according to specifications.

3.Adjust it according to specifications.

4.Adjust fuel injection pumps to proper supply.

5.Clean.

6.Replace them with new sets, adjust fuel injec

lion pressure and check fuel spray.

7.Adjust it with speed governing handle in order

to reach specified speed.
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ill. Smoking Exhaust (see Table 6)

Table 6

Causes

I.Engines overloaded.

2.Fuel injectors not well atomized.

3.Fuel unqualified.

4.Combustion incomplete.

.1
Remedies

l.Reduce the load properly and in case of unsuited

Illatching.adjuslment should be made.

2.Check the injection pressure and fuel spray.Replace

then in case of damage.

3.Use qualified fuel.

4.Mainly caused by unqualified fuel injectors,incorrect

advanced fuel injection angle,leakage at cylinder

head gaskets and 101'1 compression pressure.Remedy

in accordance with specific problems.

Causes

IV. Knocking Noise in Engine (see Table 7)

Table 7

I Remedies

-l-.A-d-v-an-c-'e-.d-fl-le-I-i-n-je-c-t-io-n-a-'n-gl-e-i-n-co-rr-ec-t-.--~eadjust it according to specification.

2.Air trapped in fuel systems. 2.Exhaust air.

3.Fuel supply for each cylinder unbalanced. 3.Readiust fuel suppiy.

4.Fuel unqualified. 4.Use clualified supply.

5.Wear of certain components exceeds limits. 5.RepJace them.

V.Lube Oil Insufficient or No Pressure (see Table 8)

Table 8

Causes Remedies

1. Oil level in oil sumps too low.

2. Serious leakage from oil pipelines.

3. Oil strainers, oil filters and pipelines clogged.

4. Oil gauges damaged or gauge lines choked.

5. Oil too thin.

6. Oil pump ~cars seriously worn off, with excessive
clearance:.

7. Pressure relief valves of oil filter cease to function.

8. Main bearings, connecting - rod bearings and

camshaft bushinJ!;s seriously worn off with excessive

clearance.
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l.Add oil up to mark line on dip sticks.

2.Eliminate leakage.
3.Clean and replace elements if necessary.

4.Check and replace elements ifnecessary.

S.Use qualified oil.

6.Adjust the clt:urdnce or replace them.

7.Check and repair or readjust them.

8.Check 'and repair or replace them.



VI. Overheating of Engine (see Table 9)

Table 9

Causes

1. Temperature of cooling water too high:

( 1) Insufficient cooling water or vapor lock

in water pipes.

(2) Bad working state of water pumps.

(3) Water scale in cooling sysytems too thick.

2. Oil temperature too high:

(1) Insufficient or excessive oil.

(2) Oil pressure too low with insufficient flow.

3. Engines overloaded

VII. Engine Running-away (see Table 10)

Table 10

'Causes

1. Malfunction of governors.

2. Control rod of fuel injection pump gets

stuck.

3. Injection pump delivery too much.

4. Excessive oil burnt.

Remedies

( 1) Fill the tank to make cooling water level

higher than the center line of water pump.

(2) Check water pump clearance and tightness of

belts. Eliminate leakage.

(3) Remove it.

( 1) Cheak whether the oil level is between thl'

dip stick s~ale lines.

(2) Refer to paragraph V.

3. Relieve load.

Remedies

1. Stop engines immediately, check and repair.

2. Stop engines immediately, check and repair.

3. Stop the engine and readjust injection pump

delivery.

4. Stop engines immediately, check and repair.
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