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2. MAIN ACCESSORIES SPECIFICATIONS

Model No. I or BQ
Type Plunger
Plunger diameter( mm) o7
Injector nozzle No. & type ZCK1555425 or ZCK1545423
STARTER
Type QD13830r QD1332
Power 1.8 -2.5kW
Voltage 12V
ALTERNATOR
Type FJ11A orJFWB13A1
Power 350W
Voltage 14V
0il pump
Type gear or rotary
Flow rate 222L/min
Water pump
Type centrifugal
Flow rate =68L/min
Fuel filter
Type C0506C
01l filter
Type J0708
3 MAIN BOLTS TIGHTENING TORQUE
Cylinder head bolts 135 -=150N. m
Connecting rod bolts 50 -60N. m
Bearing cover bolts 115 -130N. m
Flywheel bolts 50 -60N. m




4. FITTING CLEARANCES AND WEAR LIMITS OF THE MAIN MOVING PARTS

[ NEW ENGINE LIMIT
i FITTING CLEARANCE ALLOWANCE
{i | Tyt 00 e | e 0.05 ~0.118 0.25
bearing hole fi
axial clearance of clearance .
» .075 ~0. .
2 e 0.075 ~0.265 0.50
crankshaft journal and
3 | connecting rod bearing ft 0.04 ~0.101 0.20
hole .
Y
4 connec-llngrodblgend clearance 0.10 ~0.30
facing clearance fit
piston pin &and
5 | connecting rod small ”lE“ﬁt““°° 0.025 ~0.044 0.10
end bushing hole
g | Peopn X pimpla | clidiee | o oo oo
seat hole fit
q | Pt & oplinder | cenmes | e i 0.40
liner fit
g | oo 0.25 ~0.40 2.20
clearance
9 | first ring and itaslot °1°"ﬁ'"°°t 0.06 ~0.092 0.20
second & third ri d learance
10 e, L RenpE 0.04 ~0.072 0.18
its slot fit




INE MIT
e - NEW ENG l
o HEe FITTING CLEARANCE ALLOWAN
7 | Oft screper ring and | clearance 0.03 ~0.67 0.18
its slot fit
camshaft and its clearance
1 0.08 ~0.1 0.20
bushing hole - fit =
" camshaft axial clearance 0.07 ~0.245 0.60
clearance fit
alve tappet and !
o v - tappet an clearance 0.016 ~0. 045 0.35
its hole fit
rocker arm shaft and clearance
15 0.016 ~0,054 0.20
shaft hole fit ore-e
16 intake ve-tlve and valve | clearance 0.025 ~0.069 0.15
guide hole fit
- exhaust v'alve and valve | clearance 0.040 ~0. 077 0.15
guide hole fit
idl haft j df «cl
g Ao ieN Joomal. aadl- comaios | - o8 bTs 0.20
bushing hole fit
idl d faci 1
o idle gear end facing clearance 0.19 ~0.276
clearance fit
40 gears engaging side clearance 0.11 ~0.18 0.30
clearance fit




CHAPTER 11
ENGINE OPERATION AND PRECAUTIONS

1. ENGINE OPERATION
Fuel ,oil and cooling water

1) Fuel and oil :

Fuel and il selected subject to local ambient temperature . According to the atmospheric
temperature, choose the CD ,CE or higher grade lub. Oil ,and its viscosity grade is 5W/50
(243K ~ 313K), 10W/30 ( 248K ~ 313K), 15W/30 (256K ~ 313K ), 20W/30 (261K ~
313K) . Remove the oil filler cap of cylinder cover ,then can add the oil ;remove the oil drain
screw bolt of oil pan ,then can drain the oil .

2) Cooling water ;

Water of rain or clear river water is aiw‘gfrs'prefembly selected as cooling water. You are
always suggested to fill some anti — frozen liquid in cooling system in cold winter . Heat the
cooling water up to 80°C before filling it into the water tank , if the engine is hard to start ,
when the ambient temperature is below 0C .

Inspection and preparation before starting.

1) Check each connections for tightness , check operation levers such as fuel supply le-
ver, engine stop lever whether they are running freely.

2) Running the crankshaft several tumns , check each part for running smoothly.

3) Check the oil level in oil sump and injection pump to ensure that the oil level is at the
upper side of the oil dipstick mark.

4) Check water tank for full of cooling water and whether there is any leakage on water
pipe connections,

5) Check fuel tank for full of fuel and fuel pipes for smooth flowing and its leakage.

6) Check each attached parts for correct connection as injection pump ,fuel filter oil fil-
ter, water pump ,fan ,generator and its bracket ,fan belt ,starter and water tank ect.

7) Check each connector of electrical system for comectness, tightness .

Check accumulator for sufficient voltage.
Check alternator for negative electrode bonding and the accumulator for negative electrode
bonding . '

Engine starting

1) Set the:speed adjusting level at middle position.
2) Loosen the air exhaust screw on fuel filter ,continuously press the hand — operated fuel
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delivery pump to discharge the air inside fuel system, especially for new engine or engi
stocked for long time .

3)Tostmttheangineﬁmmtlmawiwhto"pre

— start " position to start the engine .

4) After staring ,immediately adiust fuel supply to make the engine running at idle s

.Cmshmﬂdhemkentoemurethattheoilpreamisum49kpa ,then gradually incre

speadmwmmuplheenginewithmnlwd.

Engine running

1) Engine is only allowe
80°C when running at rated power.

Z)Mmuhgurdocmming&eload and
mt.Narmallyitianotallu?dloincmardecmlwﬁmludmdderﬂy.

B)Mngengineoperaﬁm,cmmheukmmmwheﬂmthememia orma
colmnofethﬁai:mdtheawndofmnning.%mﬂdanyubmnn]sappur,uto'pthe .

and check.

Engine stopping

1) Before stopping the engine , lower
charge the load until the water temperature comes

stopped by stop — lever.
2) After the engine stopped ,turn the switch to middle position.

3)Aﬁenheen5imnnpped.dniningﬁmcmlingm}qopmingﬂwwamwck
cylinder block and water tank while the colling water temperature COMes down below
when ambient temperature below 5%C . Drainaging is not necessary when antifrozen Iig

filled.
2. PRECAUTIONS WHEN OPERATION
Engine should be maintained and adjusted according to the stipulation in the o

manual.
. Full speed and full load operation is not allowed for the new or repaired engine

wearing — in should be carried out fm45hmmh1hwlpodundload.1hmthee_
be put in normal load operation.

Engine fuel should be precipitated and filtered clean.
Keep normal water temperature at 80°C -90°C ,normal oil pressure

~heat" position. Then tum to "

dwurkingwithloadwhmthacoolinsmtompemtureis'

thespeadwtheidlecmditimandyad all
down below 70°C , then the engine ¢

at 200 - 400

3. ASSEMBLING AIR FILTER
Air filter should be correctly ,mumablymdﬁghﬁymnhledatauﬁtahh



r e

bmka&mtd'ﬂ:echaakmubin,mdomnmdmhmkepipebymbbampipew}ﬁch
both ends should be tightened with clips . The dirt discharge port should be downwards . The
type of air filter is KI317A.

4. The using and maintenance of the fuel injection pump

Oﬁmkaept!nﬁmlsyatemmdﬁwlﬁlter(includingtheﬁltingnetofthedeliveqptm:p)
clean and to be in good performance.
Use the light diesel fuel by the national standard ( GB252 =94 ) stipulation ,No. 0 in sum-
mer ,No, 10 in winter,
Thepumphuhaenadjushdtobeingmdnl'deruccordingtot}mmginc’smquimmuu
by ex — works and locked and sealed ,any random dismounting is forbidden.
Before using »shall take out the rubber sleeve on the balancing pipe for the pump type I.
When the pump need to be inspected and repaired , it shall be operated in the clean
place. Before assembling , its components must' bé" washed and cleaned by gasoline firstly ,
then washed by diesel fuel and adjust it on the pump testing stand by the engine technical stip-.
ulation. If there is not special equipment shall send it to be adjusted in the professional words
or repairing center , it is certified and may be used.
Before every day starting the engine ,must inspect the oil level of the speed controller.
- After running 100 hours ,shall replace the lub. Oil for the pump and clean the fuel filter.
When the pump has been run 2000 hours in the rated speed , it shall be completely in-
spected , washed, cleaned, replaced or repaired for the damaged parts ,and readjust it by
technical requirement,
5. The using and maintenance of the alternator.

The alternator belt - pulley center shall point at its driving wheel. The belt ~ pulley ten-
sion can’ t be too tightened or loosened , Otherwise it will affect using life and reliability of the
alternator .

. The alternator must be parallel connected with the accumulator and match to use with the
proper regulator. The connecting wire should, be fixed ,the wire connection method is shown as
Fig 1.

The alternator and accumulator’ s negative should be earthed , otherwise the alternator
and regulator may be burnt out.

Uwﬂwammhrwimpedifthcalmmhpnmﬁng,thewmgmﬁngmahodby
striking arc on earth is forbidden.

Timely clean the dust and oil dirty of the alternator, keep the wire connection is ok.

thna]temmorhashmevaylmﬂhum,omcnmpletdymnimcmwahaﬂhodme,
check if the electric brush is worn out , clean the bearing and fill some lub. oil, which of the oil

7




volume shall be 2/3 of the bearing chamber. The double — face seal bearing need not 0

maintained.

During alternator working ,any wire dismounting or connecting is forbidden , otherwis
may cause to be ghort circuit and burn out the silicon rectifying element.

When the silicon rectifying element connect with the stator coil ,it is forbidden to ins|
ting the altemnator’ insulation by megger or alternating current (220V) , otherwise the di
may be bornt out and damaged.

While the alternator occur troubles, you' d better to repair it by the professional

bers.
magnetic field

regulator

+ battery
[ —a]

i ** t starting switch
o —

3 N

La-'.uc.tr ic equipment

widdle wire .

e
—
[ w———
—
—
pr——

Fig. 1 alternator schematic and wire connecting diagram

6. The using and maintenance of vacuum pump

" Ensure the connecting of the compressing oil with oil inlet joint ,vacuum pump ¥
exhauster joint and oil return joint with the cylinder block. The above connecting plad
be strictly sealed.

Check if there are cracks on the vacuum pump bedy and seat, if connecting place
pump core with the alternator main shaft spline and its inner working surface i8 serious!
out and scraped, otherwise ,it shall be replace in time.

The pump leaf width must be 3 13mm,which can be sure the air exhausting chara
it is worn out and shall be replaced in time.

if there is oil leakage of the pump ,shall firstly find out the Jeaking place and i

/




place the damaged components. Ensure the lub. oil cleaning and proper viscosity, working in
no ~ oil condition is forbidden ,otherwise the vacuum pump will be damaged.

7. The using and maintenance of the starter

Before starting the engine ,check firstly if the engine is in good order and then start the
starter.

The starter wire connecting diagram is shown an Fig, 2. The section of the copper wire of
connecting the accumulator shall be=25(mm)2,The section of the copper wire of connecting
button shall bea4( mm)2, which shall be as short as possible. Before starting ,shall check if
the wire connecting is ok, the accumulator has recharged sufficiently . After finishing the pre-
pare working ,may start the engine , it shall be succeeded one time in normal condition. If the
first time is not ok, please restart it after a while when the starter armature and gears is com-
pletely stopped ,otherwise the starter will knock the engine gear ring and be damaged. In ad-
dition ,the starter can be started when the engine has been preheated in winter.

The starter every continuous

workingtimedmﬂnqtbverSm- -L . o
(mdﬂ, restart it after 2 minutes to a- electric-magnetic switch
void the starter is overheated and be- E

ing damaged.

If the starter can’t be started by
3 times yet, shall check the starter,

electric — magnetic switch, engine, ﬂ,_“l"hl"'_‘. It

accumulator and connecting wire etc, accusul ator starter
resolve the troubles and the restart
it. Fig.2 Starter wire connecting diagram

After starting, shall loose the switch button immediately , let the starter gear return from

the meshing position and stop to work, otherwise, the starter may be damaged.
Often check if the starting fixed element is firmed, the wire connection is tightened , and
“shall clean the deposited dirty, smear some Vaseline for rustproof.

Often check if the wire insulation is‘damaged.

Timely dismount the dustproof belt, check if the commutator surface is clear, the electric
brush is blocked in the frame, the spring pressure is ok and clean the deposited dust. If find
out the electric brush has been seriously worn out, the commutator surface is burned out and
other troubles, shall dismount and repair it immediately. The starter shall have one heavy re-

pair every year,




CHAPTER III ENGINE MAINTENANCE

To ensure a longer service life, the engine should e maintained according to the follos

procedure.

1. DAILY MAINTENANCE

Check the oil level in oil sump, to ensure the oil level be between the two marks of
oil dipstick, ‘

Check water quantity in water tank.

Check the oil level in injection pump and speed adjustor, refill to specified position |
insufficient.

Check and remove any oil,, fuel water and gas leakage.

Check for the tlghtn\e?of each attached parts.

Check for the tightness of engine bracket.

Keep the engine clean, remove dirt and mud. Special care must be taken to ensure |
lectrical equipments dry and clean. After 45 hours wearing - in of new engine with light!
oil should be replaced and the ol filter cartridge should be cleaned in time.

Remove other troubles and abnormals

2. MAINTENANCE AFTER 100 HOURS

Replace oil in oil sump

Clean or replace oil filter cartridge.

Clean or replace fuel filter cartridge (or after 200 hours)

Check for tightness of cylinder head bolts.

Check valve clearance and adjust when necessary.

Check fan belt tightness and adjust when necessary.

Remove dirt in intake pipe and air filter.

Check injection and injection pressure after 200 hours Clean and adjust when nect

Check the acéumulator voltage. The specific gravity of electrolyte should be 1.2
29, when air temperature at 15%C It is normally not lower thanl.27.

" Check whether the electrolyte level is 10to 15mm higher than polar plates, othery

in vaporised water.

Replace cooling water when not clean

Take out thermostat, assemble water outlet pipe, start the engine and change the
speed alternatively so as to change the water flow speed to wash out sediment. Then {
engine and open the water cock both on cylinder block and water tank to drain water;
&1l clean water into the water tank. Restart the engine and run in idle to make walt

10
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Close the water cocks as soon as the drainaged water is clean. Stop the engine and reassemble
the thermostat.

To ensure the parts disassembled for maintenance be reassembled correctly,
3. MAINTENANCE AFTER 500 HOURS

Carry out the follow procedure besides item 2.

Check full injection pressure and automization quality. Clean and adjust when necessary.

Check injection advance angle and adjust when necessary,

Dismount cylinder head, remove carbon deposit. Check valve sealing and lap when nec-
essary,

Check connecting rod bolts, main bearing bolts and fly wheel bolts for tightness.

Re - tighten the cylinder head bolts according to the sequence shown in Fig. 1, adjust the
valve clearance, "

. Clean or replace air filter cartridge (mhy\&iimceed earlier according to working condition)
" Replace oil in injection pump and speed adjustor. -

Clean cooling system. Cleaning fluid is mixture of 150g NaOH and 1 liter water complete-
ly.

Drain out the cooling water before cleaning, then fill in cleaning fluid and run the engine
after 8 ~ 12 hours. Stop the engine when working water temperature is achieved, drain out
cooling fluid immediately to prevent the in fluid scale depositing, finally clean the cooling sys-
tem with clean water.

Check thermostat working.

Check each electrical starting equipment to ensure all tigheness and wiring Connections
are tighten. Replace those burned out,

Check all engine parts, repair or adjust when necessary,

&
&
&
®

Fig. 1 cylinder head bolts tighten sequence
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Besides the above mentioned procedures, you may carry out more detail maintenance accof

ing to your own condition
4. ENGINE PRESERVATION AND STORAGE

To store the engine for long time, immediately drain out oil, cooling water and fuel a
engine stops.

Clean oil sump and oil filter cartridge. Carry out maintenance procedure accordingly.

Disassemble intake and exhaust pipes. Fill 50g dewatered clean oil into air port and #
crankshaft to make the oil smoothly covet the valves, cylinder head, cylinder liner, piston
piston rings etc.

Remove all dirt from engine surface; brush the unpainted parts with butter except rul
and plastic parts,

Cover the mouths of air filter and silencer, wraped in plastic paper.

Engine should be stored, ingplace of dry, clean and good ventilation,

Chemical medicine is strictly [l)rohibited nearby.

The above preservation method could store the engine for 3 months, if the preservation is o
~ due; the engine should be preserved as above again

12



CHAPTER IV THE STRUCTURE OF ENGINE

1. CYLINDER BLOCK ASSEMBLY

The cylinder block is planer — type with the full supporting bearing and dry cylinder liner
which the shoulder is 0. 02 — 0. 10mm higher than the cylinder block upper surface. The
height difference of adjacent liner is not more than 0. 03mm.

Dismounting cylinder liners must use the special tools and should keep the cylinder bore
inner surface and the cylinder liner outer suface dry and clean, coating grease is prohibited.

The water cavity of cylinder block is tested by 400kpa water pressure for 2 minutes. The
oil channel should be tested by 600kpa oil pressure for 1 minute, Leskage is not allowed.

- Cylinder block have valve tappet cavity opener, a connecting pipe on the cover plate con-
nects with breather. The oil filter and water drain cock is assembled on the cylinder block - by
the side of injection pump. W

2, CYLINDER HEAD ASSEMBLY

Cylinder head water cavity is tested by 400kpa water pressure for 3 minutes. No leakage
is allowed.

Valve guide is pressed into cylinder head leaving a protruding of 10mm, shown as Fig. 2.

The cone angle of intake and exhaust valve are 90°. The width of contacting surface is
1.2 -1.6mm. The sinkage of intake and exhaust valve is 0.7 —0.9mm, shown as Fig. 2,3.

13




11mm

. [/ 90" intake. exhaust valve

0. 7-0. Smm
valve sinkage

,.;l——' ’7
/ N\ 4..\ '

Ll I

1.2-1. Tmm
wioth of sealing surface

"

Fig.2 Valve guide mounting dimension Fig.3 Valve sinkage diagram
There is an oil hole on the cylinder head cover which is designed for filling in oil. W
_ mounting cylinder head gasket, pay attention to the position of oil hole, water hole and s¢
hole, Incorrectly mounting is not allowed. Before mounting cylinder head, pour 20g lub,
into each cylinder liner surface.

Cylinder head is positioned on block by positioning bushing and tightened by cylit
head bolts. tightening torpue is 135 ~ 150N, m which should be effected twice.

CRANKSHAFT AND FLYWHEEL ASSEMBLY

Crankshaft is made of nodular cast iron. Main bearing is made of steel back 20%
with high tin and aluminium which can’ t adhere oil while mounting to avoid affecting its n
ting efficiency and damaging bearings. The thrust plate is of the same material as main
ing. They are mounting on two sides of the last main bearing and positioned by the co
of the lower thrust plate.

When mounting, the oil channel of thrust plate should face to crankshaft thrust sur

Reverse mounting is not allowed.

Main bearing cover is machined in couple with cylinder block. Cylinder block No.
sequence No are engaraved on main bearing cover. The forth main bearing cover is posili
by positioning bushing when mounting, the top arrow on main bearing should back - fa
the side of camshaft and compile the number from front end.

14



Reverse mounting is not allowed

Tightening torque of main bearing bolts is 115 ~ 130N. m, when tightening, firstly tight-
en the central one, then the two sides alternatively. After tightened, the crank haft should run
freely

Fly wheel is positioned by pin and tightened by bolts on the crankshaft rear end. Bolts
are tightened at a torque of 50 =60 N. m altemnatively on diagonal line. The belt pulley is po-
sitioned by starting paw, tightened at a torque of 160 =170 N. m on the crankshaft front end.

Pouding or bearing is strictly prohibited when mounting or dismounting,

Crankshaft, fly wheel and belt pulley have been balanced, Care must be taken of ensu-
ring its balance when replacing parts, Both fly wheel housing and gear case cover are mounted
with oil seal. Do not damage them when mounting or dismounting

4. PISTON AND CONNECTING ROD ASSEMBLY

The piston is made of aluminium alloy ZL109'which has tow air - compression rings and
oneoilﬁapurin;. ‘

The first compression ring is of chrome ~ plated barrel shape, the second one is of tapper
shapes. The oil scraper ring is spiral spring expanding ring with the inner cylinder face, inner
round face and outer cylinder edge face plated by chrome. Pay attention that the spring con-
necting point should space out 180° apart from the oil scraper ring gap.

It is advised to install the piston ring with special expander, excessive expanding is not
allowed to avoid breaking. The ring should tum easily in the slot and can fall into the slot sup-
porting face by itself the piston concave should be poured lub. oil

The piston ring shape and its opening direction, please refer to Fig. 4 and Fig, 5

gap of 2nd i gap of oil scraper ring
compression
ring

i

gap of Ist compression ring




The connecting rod is made of No.45 steel. There is coupling mark on the body and ca
You must install according to the mark, wrong installing should be avoided.
The tightening torque of the connecting rod bolts is 50 =60N, m

The conneting rod bearing is made of 20% high tin — aluminum alloy.

While mounting the piston pin, the piston should be heated to 100°C , while mounting
connecting rod, the piston top face to the installer, the tub concave is on the upper side, ¢
the bearing positioning slot in the connecting rod big end hole should also be on the
side. - ,
The weight of connecting rod big end & small end has a strict distribution portion, {
weight difference of piston and connecting rod assembly of each engine should be limited to |
low 20g.

5. DRIVING MECHANISM
The gear driving system of the engine, please refer to Fig.6

cﬁiminl gear

advancer gear

(
\ .

crankshaft timing gear
11g.6  Driving mechanism
When installing the gears, pay attention to the timing mark on the gear faces to ent
good phasing and fuel delivery.
After installing the idle gear, check axial clearance. Each gear should tum easily
clicking. .

6. VALVE SYSTEM

Valve mechanism
- The mechanism is top — mounted valve type. The surfaces of camshaft and gear are |
frequency quenched. There is a thrust plate in front of first shaft journal. Axial clearand

16



camshaft is 0. 07 - 0. 245mm.

Valve tapper is made of chilled casting iron. There is a position deviation between tappet
center and cam center, so that the tappet could continuously turn for smooth wearing during
operation to prevent seizing. Push - rod is made of steel, one end is ball structure, the other
end is of bowl structure. Rocker arm shaft is fully supported for high rigidity . Rock arm and
shaft are lubricated by pressed oil from cylinder head.

Valve and valve seat are made of alloy steel and alloy cast iron and lapped to fit. To
check its fitting, pour kerosene into air port and wait for 2 minutes, no leakage is allowed. Air
leakage of the valve may affect engine technical performance or even burn to damage valve and
seat. So leakage check should be caried out according to technical requirement when in oper-
ation . Lap it when necessary.

A chamfer is designed on valve guide to prevent oil flowing back into cylinder liner and
burning.

.~ Valve clearance adjustment:

Valve clearance shall affect engine performance. It should be checked and adjusted ac-
cording to technical maintaining stipulation; The intake valve cooling clearance is of 0.20 =0.
25mm, the exhaust valve cooling clearance is of 0.25 —0.30mm. The adjusting procedure as
following :

Make the first cylinder piston stop at T. D. C position when the “0” mark on crankshaft
pulley is aligned with the arrow mark on gear case cover, then check and adjust valve clear-
ance of the first valve( count from the engine front end ) by inserting a valve clearance gauge.
Turn the crankshaft 180°subject to the cylinder working orderl —3 —4 -2 to adjust every valve
clearance.

"
VR
i

7. FUEL SUPPLY SYSTEM

The fuel supply system consist of delivery pump, injection pump, speed adjustor, fuel
filter, injector, delivery pipe and injection pipe ete. Fuel is delivered to fuel filter from fuel
tank by delivery pump where the fuel is filtered and transfered to injection pump by a high
pressure and atomised, then injected into chamber through injection pipe.

1) The fuel delivery pump is of piston type and assembled on the side, of injection
pump. When in normal operation it is driven by the eccentric cam shaft gear of injection
pump. Air inside the system can be discharged by manual pump when necessary after the en-
gine stopped.

2) Fuel filter cartridge is made of paper which should be mounted correctly to ensure
completely sealing. To keep fuel clean, replace and clean the cartridge as instruction, other
wise some elements might be choked or worn out to cause trouble or shorten service life.

3) The plunger diameter of injection pump is 6. Smm. Lubrication oil is filled into in jec-

17




ﬁmptmpﬁunﬁghuppaidenmﬂqildmpmt&umddepipofwmplmhbﬁmﬁm. 0
refilling should be darried out periodicaily.
Injcetion pump disassenbling;

T&ynumtumrhemmhhuﬁl&arﬂmpumpiuﬁmmbhdw&dhmﬂn
umplyﬁming.mhmﬁmthemh_midlemaﬂpumpmwdhdigmdapin
tuming the crankshaft,

Adjust fuel supply timing.

Fuelaupp]yudvanceangleisl?:bZ"CAbeﬁ_retheT.D.C.Tosjmtlbemgle,ﬁmtly
chugaairinﬁaelayuem,cranktbemhhaﬁmhthjwﬁmpumpﬁllﬁml. Dismounting i
jection pipe on first cylinder. Bluwd‘themelintlwholodddivuyval‘renut
ﬁlmmnkthocmnhhaﬁnlowlyandimpeatheﬁmllawlinddimrywlum Ol
stop cranking immediately when fuel level waves, Check the mark on crankshaft belt p
see whether the advance angle is in comply with the above mentioned specification, Larger
smﬂcradmmmglembeadjus&dhylmniugtheebdhmplmpmmcﬁngpﬂm
theangleislargar,hnnthegem-moounterclockwiuapmpermgle.lftheangleis'
ler,tumitc.lockwiuefornpmperangle,themtightonth:ubolhmdchoakthemgle

Adjust injection pump:

" Injection pump was already adjusted, checked and lead sealed before ex — works, If)
adjumﬁntismwsauy,ilahnuldhemdemspecidmﬁngmwhimdmwﬁng worksht

Injection diameter x outside diameter x length = ¢1. 5 x ¢6 x 380mm

Injeclm:

Open pressure ;20000KPa |

Hungerandbarrelnrecoup]epaﬂasndcan'tbechmged with each other. To asser
the injector, never forget to adjust the head of the injector 30°to the cylinder head.

Higher or lower injection pressure shall affect normal injection. When the part is d
aged, the engine shall exhaust black smoke, loss power and speed, raise exhaust tempers
or knock the cylinder. To check the trouble injector, loosen injection pipes one by one,

injection, and inspect the colour of exhaust smoke, Only the trouble injector stop injection
maketheenginenoamoke,mnkthemhhaﬁduwlyhnhukinjmﬁmmndduch
tor, the trouble injector shall be no sound.

Injector adjustment

Set injector on testing machine, slowly increase pressure from 18000 to 20000 K
Checkmenmrenoﬁwldmpomleakaga,m}minecleunwlnpthemu]emdtry
Then check atomization at a speed of one injection per second. Atomized injection shoul
smooth and fog shape without split, drops, uneven or partial injection but with obvious
melodious sound when fuel supply is cut off, Generally speaking, an abnormal imjectis
cwsedbyummoothmovememdplungu-andbmul.mwdmuin injection hg
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caued by damaged sealing surface ,and uneven injection is caused by heat deflection due to
carbon deposit on head.

Injector dismountiong ;

When dismounting injector, firstly clean outside surface. Clamp it on bench vice with
nozzle toward upside. Note that the vice mouth should be covered with copper plates. Screw
out the tightening nut, pull out plunger and barrel and put in clean diesel. Turn the injector
upside down and clamp again. Screw out pressure adjusting screw and nut ,then take out pres-
sure adjusting spring and push rod. Clean the plunger and barrel when they are seized or effect
poor atomization, Sink it in diesel for a while when seized, clamp it with cloth covered clipper
and lightly turn out the plunger. To clean plunger and bamel, scrap with wooden sheet dip in
gasoline or diesel. metal sheet is strictly prohibited. I plunger can’t move smoothly in barrel,
lap it with clean diesel, then clean to remove all dirty and metal chips.

Speed adjustor;

 Speed adjustor is well adjusted and leadsealed when ex ~ works. Don’ t adjust it unless
hecessary.

Adjmtspeedconhoﬂeronlympumptmtingbenchtopmventdamaging._

8. Fuel injection Pump

The engines shall select the fuel injection pump type BQ or type I by the engine’s rated
speed and matched purpose, we will mainly describe the pump type BQ as following;

A. The Characteristics of the injection pump type BQ

The injection pump type BQ is especially adapted to the high spedd and little cylinder
bore diesel engine. It have the characters of full - closed type structure, high rigidity, com-
pacted and light weight, which of weight is less than 6kg and the highest speed can reach
4200r/min, The speed controller is full - stroke type with the automatic fuel economizer and
fuel rectifier during starting.

B. The structural drawing (refer to see Fig.7)

C. Dismounting of the fuel injection pump type BQ

The dismounting ,inspecting and repairing of the injection pump shall be done at indoor
and clean place by the skilled technical members, firstly shall wash and clean the outer of the
pump carefully before dismounting . You’ d better to use the special tools to dismount the
pump and prepare one plastic plate for laying the componenets. While dismounting, you shall
firstly dismount the lower cover of the pump (refer to see Fig. 7) drain out the oil ,then re-
spectively dismount from the speed controller end (refer to see the dismounting of the speed
controller) to the injection pump. ( A). The injection pump dismounting procedure ( refer to see
Fig.7) : 7
a. Screw out the two fixed nuts of the flanged sleeve, then lightly shock the flanged sleeve
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element by wood stick or copper hammer, respectively take out each slave pump’ s flanged
sleeve element after little loosing,

b. Carefully take out the adjusting gear bushing by the nipper.

¢. Clamp the plunger top by the nipper with plastic sleeve, then turn 60°and take out the
plunger upward.

d.&mwﬂ&owmﬁdm,ﬁmhwmthewmﬁmthewm-
troller end.

e.ﬁgﬂm@ddmehmdimmﬁngpmouhnu(mwﬁg.wg

(a). Screw out the fuel delivery valve fixed seat.

(b). Take out the fuel delivery valve with seat.

(c).ﬁghﬂyhuockthephnguhnhinglamputhywppuaﬁck,takamtup—-wud
ﬂmplmgerhnhingﬁmtheﬂmgnddeevedmn.ukethedinmumdphnmhwktbe
matched plunger bushing. ) 3
_ While dismounting, shall VR
take especially care of the part- 4
nership of each cylin — der’ s 5
plunger and delivery valve with
seat, any emor is prohibited, _
mdtheotherpmtsmust_bem— 7
spectively laid by each slave

|
1
.
pump. I §
f. Screw out the three /
. 9

fixed nuts of the delivery
pump, dismounts the delivery
pump.
g After dismounting the
positioning screw of tappet
body, tum the camshaft to 1
make the tappet body on the T.
D. C. position, then screw in
the tappet body element, the Fig. 8 Flanged sleeve element
other cylinders dismounting 1, plunger positioning pin 2, flanged sleeve
shall do as same procedure, 3, fuel delivery valve fixed seat 4, reducing volume
h. Dismount the front body 5, delivery valve seat 6,“0" ring
bearing cover, take out the axi- 7, delivery valve washer 8, “0” seal ring
al clearance adjusting pack - 9, fuel delivery valve with seat 10, “O" seal ring
ing of the camshaft at the same 11, plunger bushing

10

"
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time, then draw out the camshaft from the front bearing hole.

i. Prop up the tappet body element by copper stick, screw out the tappet body’ s special
installing and dismounting screw, take out the tappet body element, plunger spring lower seat
and upper seat from the lower part of the pump body which shall be solely laid by each slave
pump.

(B)The dismounting procedures of the speed controller (refer to see Fig.7) ;

a. Screw out the 7fixed screws of the speed controller rear cover, properly pull out — ward
the speed controller rear cover, take out the, cotter pin from its inner, then take out the speed
controller’ s connecting bar element from the gear stem, dismount the speed controller rear
cover body element.

b. Take out the speed controller sliding bushing element from the camshaft, then pull out
the fly weight element from the camshaft by special tool, any beating is forbid — den.

c. Take out the right and left side circlip of middle of the speed controller, beat in — ward
its middle shaft by copper stick'( adjacent of the stopping shaft) to make the “O” ring of the
other side middle shaft completely reveal out of the cover, take out the “O” ring,the another
side “0" ring is taken out by the same means, take out the middle shaft and speed contro ing

support element from the cover body.
‘ d. The stopping shaft element is not easy to damaging, so need not to dismount in normal
condition.

e. Screw out the fuel rectifier element

Fig.9 plunger gear ring and gear stem Fig. 10 Fig. 11

¥ gear team 2. gear ring 3. plunger 4. wmmm 5. gear ring as -
sembly mark 6. plunger assembly 7. p]unmmhg“pdhmngm 8. plung
spring lower seat 9. tappet body positioning slot 10, tappet body
22



Befuamembﬁng,yw!lmﬂwuhandclmsﬂdthepmonhwafuﬂyuithclm 1
diesel fuel, exchange all of the “0” rings and seal packing, normally assemble the pump by
themdhmmﬁngpmwdm,hnnbaﬂdwupednﬂypnymenﬁmmthefdhﬁnpg

' l.Whileuaemhling,theplunprlwerﬂmpmahﬂnimatthespﬁnglmsenplat _
part and insert, turn it 90 °by the nipper to make the phunger top frank slot direct to the side S |
of its gear stem ,thenaaaunblethegauﬁng.lishﬂy?uﬂwtitbylhenippermmnkclhe r
mark . “of gear ring point to the gear stem mark ( refer to the Fig.9). |

b. While assembling the flanged sleeve element , firstly tum the camshaft to make the ‘
plunger on the T, D. C. position , thusemhleitcu&fuﬂymﬂpuymnﬁmlhaﬂanged
sleeve’s mark "F"to point to the gear stem,

c.hew&udinghnmoftbeplunguspdnghmsqushaﬂmkeinmtheuppe{body
side sm:face'sahoﬂnlot(referlaseal*‘ig. 10). Pay attention that there are two positioning slots
on the tappet body, in which one of the lrm\g%pmitioning slot is used to positioning another
&humr&lmdlhauppetbm]ytopmventﬂleplun&erlmmfrmnhnning,wmngaaaembly A
is prohibited. [‘ -

d.Theprecidm‘d'ﬂmplungerlaﬁddteﬁngclmmehasbeengummdmdmholin i
themngeuf0.0S-O.ZOmm,inspiteofthat,itsha]lbes]aoimpectedbefuemmbling(m- iz
fer to see the Fig.11). -

a.Theéannhaﬁuialnlemceahn]lbecouhuﬂodinllwmgeofﬂ.&—ﬂ.%mm,ifit
ianotrenchtheshndud,shallemhmgethcadjmﬁngpacldngmdmteethauhasymme-
try between the camshaft eccentric wheel and the delivery pump assembling hole of the pump
body is not over 1mm,

f. The fuel delivery valve fixed seat 's tightening torque is 34 - 39Nm. After tightening
the fuel delivery valve fixed seat, shaﬂimpadtheulidingﬂexibilityofﬂmplunpinilsbmh- '
ing, any blocking is prohibited,

g The flanged sleeve fixed bolls'ﬁd:tenin.gturqmia9.3—12.3Nm.Aﬂuuembling,
uha]]inspectthemisnotblockinglmichmpingwhmﬂ:ogurstemiadidinginfuﬂ—stmke.
- h. Seal all of the fuel cavity’s outer revealed way, press 0. 49MPa( 5kg/cm2 ) compressing
air from the fuel inlet adaptor, any bladder is prohibited to occurring within 15 seconds during
immerging the diesel fuel, Have the sealing test for the other inner cavity by pressing 0.
049MPa(0.5kg/m2)eahmdngairbytbemmem.

i.Ennmthedﬁneruimbﬁwmdeeve!ukingm:&coandmmpbodymmﬁngm
faoehbeZStO.Sbymhmginglheheiﬁnofpedmdﬁngdm,ifthedimcnsiunialoo
leu(<25.5),itwiﬂeqmeﬂwspeedcmmﬂlbgshmehoecmhdlowdmke,ﬂwﬁmlm
delive:tystmkemuyboinwﬁicimtmdnottolmpdalivuyﬁwl;ifthedimemionistoobim,
itmnmmmimh'whemnﬁdmtmdhmﬁqmmmmmtmgh.

j.hupectaﬂcfﬂ:emavingemnpommiﬂheymmnnmoothlyandmmybhcking.
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stand.

E. Two points operating mode fuel volume adjustment on the fuel injection pump testing

The adjustment in the rated operating mode

Raise the pump speed to the rated speed and adjust the high speed positioning screw and
measure the fuel volume to top limit of the rated fuel volume, then screw in the fuel rectifier
(the fuel rectifier shall have some pre ~ tighten strength ) to make the odometer run from 0.
{mm to 0. 3mm( pre - pressure volume) ,inspect the rated fuel volume and working speed ,ad-

“just them by exchanging the pre - pressure ‘volume.

a. The adjustment in the rectifying op-
erating mode

(a). The adjustment for the rectifying
working speed

Refer to see Fig. 12; Firgtly set out the
rectifying stroke adjusting screw bushing
outward a bigger distance, then reduce the
pump speed to the rectifying speed lower
- limit of the technical documents stipulation,

adjust the pre — tighten strength adjusting

screw bushing, till the odometer pointer run
to 0, O5mm, finally lock the pre - tighten
strength adjusting bushing.

(b). Rectifying fuel volume adjustment

Continue to reduce the pump speed to
the Max. torque speed; inspect the fuel vol-
ume value in that condition. If the fuel vol-
ume value is little lower or higher than the
stipulation, lightly adjust the pre — tighten
strength adjusting screw bushing to reach
the stipulated value; If the value difference
is larger, need to exchange rectifying spr -

3
¥ ‘}j
72

<,
>

|

= S d— -

NN
TR

Z

Fig. 12
1. rectifying stroke screw 2. protecting
cap 3. pre - tighten strength adjuting
screw bushing 4. rectifying screw
bushing

ing. Finally screw inward the rectifying stroke adjusting screw to contact the rectifying push =

rod justly and lock it.

F. Two - point operating mode fuel volume adjustment on the engine's testing stand.
a. The inspection and adjustment in the rectifying operating mode

After wearing and running by the engine’s adjusting stipulation, pull the speed adjusting
. ‘handle 1o the top position and run in the rated operating mode ,inspect if the pump fuel vol-
ume can meet the rated requirement. If the inspection result can not meet the requirement;
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(.).memhmm.mmmmmwmmm.
Hulaandﬁdxﬂymwuuwudthcmeﬁfyingmhﬁngﬂﬂmmﬁm.wﬂlhespeedd-
jnﬁnghmﬂemmh-&emmdthemdmm,ﬁndbhckih

(b).%ﬂeraducingtbeﬁ;dmhm,duﬂlmintbuhighspwdlﬁniﬁngmwnﬁt—
ﬂe,mmhm@dumwmm--wm, lightly screw inward the
mﬁfﬁn;mwbuahingﬁ]litmeﬂﬂumqniremsmd'mdopenﬁngmodamdlockh.

b. Rnctifyingopamingmodefuelmlumaimpeedmmdadjlmm.

Radueethqmginenpudtonminmoﬁfyingwnﬁnfnnde, inspect if the fuel volume
mmu&erquhmemdmﬁfﬁngmunﬁngm,m;haﬂhanthefoﬂaﬁngm
cedures

(a).Whﬂaincmasingtbeﬁnlvolume,ahallsctewomrhapmmcﬁngmpdtheﬁmlm-
ti.ﬁu'mdmwotnwudthemctifyingmkemalinlatiﬂitreachthemquirememinleeﬁ-
fying operating mode and lock it. .

. _Jh).Whilemduciugtluﬁnlvoiume,Maamwinwnd!hemﬁfyingmkomalit-
tlt;ﬁllitmachthemquhumentinmtifyingopamﬁngmodemdlock it

(c).Hitneedmuchanpthemcﬁfyimspaed, aha]ladjuulhepm-lightanwmgth
adjusting screw bushing: while increasing the speed, screw outward the adjusting screw bush-
ing; While reducing the speed, screw inward the adjusting screw bushing,

G. ThefualvdumespeciﬁcaﬁmdinjeeﬁonpumptypeBQfmdieselenginemodd
LL380B

. Rated fuel volume Fuel volume in Max. torque point
Sposd(r/ain) (ml/t/min /600times) (ml/x/min/600times)
2800 |  17/1400 15/980

9. LUBRICATTION SYSTEM

[Albﬁcaﬁonsydamwhicheﬂ'eclpmamomdqﬂubluhﬁcaﬁm consists of oil pump. oil
filter and oil channel. Oilpumpisdmarmtypeandindﬁvmbycamahaﬁm.lhe
mshdtmdcmmhaﬂwmluhiemdbyu]ﬂnhoddl. Oil fillter is of paper cartridge type
which should have g good sealing. While installing the cartridge, care must be taken to pre-
vent leakage or short - way. ﬂwarﬂmnwnkingmmiuﬁﬂ-@kpa, to ensure a longer
service life, maintain the lubrication system completely and in time.

10. COOLING SYSTEM

Cwﬁngsymmhofachaed,ﬁmedmmdingwhiahcmaiamdwmrpump,themo—
stat, fan, connecting pipe and radiator etc,

The cooling water in mdimhplmpedinsuoylind«hlockmrcwity, then to eylinder
head. Somawntercﬁmct}yﬂomuplocylindahadmdmumu]md near thermostat. Some
25
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wamrholuincylinderblockandheadmmamal],snemmmtbelakannottobloakthem

mpeddlythmehohabtweenoyﬁnderhwumd&ehnglamwhminjeeﬁunnmde!ow-

ted to prevent trouble caused by overheating. Water pump is centrifugal type. If there is trou-

hlainwmnml,wmlmkanﬁmwdowinghde.repairitintim.Aﬁerlongﬁnu

opemlion,acmedepmitshaﬂboleﬁinmﬁngsyumwhichmhemmowdbythefdlwing _
procedure ;

Pwrtlwmitm:eof’?m—SOOgNouhmdU%kemne into water cooling system. Run

the engine for 5 - 10 minutes, then stop for 10 = 12 hours, Restart the engine for 10 = 15 mi-

‘ nutes, drain out the mixture and clean cooling system with clear water.

11. ELECTRIC SYSTEM

Electric system consist of generator, starting motor, regulator, accumulator, oil pressure
senser, glowplugmdeonmcﬁngwheetc.EnginenmalmlugeisIZv.

The negative pole of aceumulator and generator should be earthened, positive and nega-
tive pole can’t be short circuit to prevent damage .
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CHAPTER V ENGINE TROUBLES AND REMED

A: ENGINE CAN NOT BE STARTED

2) Air in fuel system
3) Fuel pipes or fuel filterblocked.

Trouble Cause Remedy
l'f;lsg;"‘f‘mm 1)Fill in fuel or open fuel cock.
o = = 2) Discharge air by manual deliy mp.
fuel cock not opens. s T

Checkeuchebnnecﬁmforleakage.
3)Clunpipesandﬁ]:ercntﬁdgewre—
place cartridge,

4) Poor atomization 4) Clean nozzle; Adjust injection pressure,
s when starting to force the lever to max,
fuel y position
i & fuel supply position.
2. Electrical System ‘
1) Improper circuit contact 1) Tighten the circuit connecting screw.
2) Lower voltage of accumulater 2) Charge the accumulater.

3. Large oil viscosity to lower
the engine starting speed

3. Cranking the crankshaft for several turns
with cranking handle, fill in preheated
oil.

4. Ambient tempreture too low

4.Fill in hot water pre - heat starting

5. Lower Compression Pressureln Cylinder
1) Cylinder liner, piston and piston rings
worn out,

2) Valve and valve seat fitting not good.
3) No valve clearance

4) Valve stem blocked in valve guide,
5) Air leakage from cylinder head gas-

1) Replace new parts,

2) Lap valves.

3) Adjust clearance according to technical
requirement.

4) Clean it in kerosene or diesel.

5) Check cylinder head nuts torque. Check

*  not correct

ket. whether the gasket is complete.
6) Air leakage from injector seat 6) Check nuts and packing for tightness and
7) Valve timing incorrect, damage
7) Check and adjust
§: Fuel eupply advance angle 6. Check and adjust it




B: ENGINE POWER DECLINE .

1. Air filter or intake pipe blocked 1. Clean it. _ i
2. Exhaust pipe blocked ' 2. Clean it.
3. Insufficient fuel supply . _ . S
1) Clean it. 2) Replace nozzle ti jec-
1) Delivery pipe & fuel filter blocked. w: . U 0% o
2) Nozzle tip wom out. .
4. Water in fuel 4. Replace fuel
5. Incorrect fuel supply 5. Adjust
advance angle.
6. Too much carbon deposit 6. Disasemble cylinder head and
in chamer : Remove carbon deposit
VR 2
* C; ENGINE STOP SUDDENLY ‘ .
Trouble Cause Remedy 1 -
1. No fuel supply. . . S
1) No fuel in tank, st .
2) Air in fuel system 3; Dcmlemdm?"
3) Fuel filter blocked 4) Repl fael
4 Wﬂtﬂ in fl‘.lcl b "
2. Piston blocked 2. Replace it. -
3. Air filter blocked. 3. Replace filter cartridge. '

D; ENGINE RUNNING WITH KNOCKING SOUND

Trouble Cause Remedy
1. Fuel supply too early or too late. 1. Readjust fuel supply advance angle.
- | 2. Valve clearance to large . 2. Readjust valve clearance ]
3.Toolatgaclemwehetwmnpisﬂmmd 3. Check and replace piston or cylinder lin- )
cylinder liner ' er when necessary.

4. Too large clearance between piston pin 4. Check g ; 7
lml_oonnecm.xg rod bushing, having ing when neceasary.

5. Too large clearance of main bearing or 5. Check and replace connecti bear-
f;ln:dmﬂsmdbemns, having ramming |7 g o main bearing when neceesery

6. Vavle knocks with piston top. 6. Adjust timing phase




E: OIL PRESURE TOO LOW.

Trouble Cause

Remedy

1. Insufficient oil in sump,

1. Fill in oil,

2. 0il pipes or oil filter Cartridge blocked.

2. Clean and replace when necessary

3. 0il viscosity too low,

3. Replace oil according to technical re.-
quirement,

4. Cylinder head gasket, water Pump
pPacking or gear case cover packing
damaged to Induce water into oil.

4. Replace damaged gasket, packing and
oil

5. Sution fuel pipe connegtor leakage

'

3. Check and repair it

6. Oﬂpnmpsmmam'ouslywomout.

6. Replace rotors and adjust clearance,

7. Toolm-gecleuanoehetweenmainhem-
ing and connecting rod bearing,

7. Checkuu:lt:'pulacel'rbmneeessnry

8. Impropcr adjustment of pressure adjus-

ting valve on oil filter R

9. 0il pressure gauge damaged 9. Replace it

10. iWIT:mg assembling of oil filter seat pack- 10. ble it
ng
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F: ENGINE OVER HEAT

mmmmmn}a

5) Water inlet and outlet pipe deformed
or blecked

Trouble Cause Remedy
1 " & 5 ouikis I;Fillin'nmr
"IYNo -Wlin - 2 mdmgudmu‘sossdmmuﬁ
2) Too much deposit in water passage. U L water). Operating 4 -8 hours
3) Fan and water pump belt too loose m,thmmchnnmw

?‘;elFuel injection delayed or Nozzle leaks

2. Adjust the fuel delivery advance angle
or repair nozzle.

3. Oil insufficient causes oil pressure too

low and temperature too high. 3. Add oil.
4. Valve phasing is incorrect. & 4. Adjust it.
5. Thermostat out of order. | 5. Replace it.
6. Engine running overload for a long peri-
ol i 6. Reduce load.

G: ENGINE EXHAUST ABNORMAL SMOKE.

worn out.
3) Too much oil in oil sump.

Trouble Cause Remedy
1. Exhaust blue smoke( oil in cylinder)
1) Piston rings, eylinder liner wom out or | 1) Repair or replace it.
piston rings j . 2) Replace it.
2) Intake or exhaust valve guide hoke | 3)Drain out some oil.

5) Too much fuel delivery

2. Exhaust white smoke ( Engine in cold
condition with bad fuel atomization in
low load condition. ) I;Adjuu fuel delivery.
1) Fuel injection pump delivery too much | 2 Inspectin{e;lﬁonprmuuormﬂmeﬁml
fuel. injector when necessary.
2) With bad fuel atomization, fuel pres- B}A fuel advance angle
sure is 1oo 4 toa - 5
2%5!1&13&[1’\7017!:)01&3 o 5) Replace fuel
ylinder compressing pressure is low.
3 Fuelwrlhwuter
S.f?mu;t hl::ukramoke(bad combustion ) ; Eﬁdmethch'dtho
Engine o " - ljust or replace the nozzle
2 eNlonlamﬂ:badmmonorlukfu- 3) Adjust the fuel delivery advance angle
3) Fuel delivery too late El Clnanﬁulir;“ﬁltara_ndui:imkepipomm-




H: FUEL INJECTION PUMP OUT OF ORDER

3) Adjusting arm broken down.
4;Ad{usting arm and fork jammed
5) Delivery pump stem jammed

Trouble Cause Remedy
1. No fuel delivery )
lgDeIivery valve burn out or with dirt 1) Replace or clean delivery valve.
2) Delivery valve spring or plunger spring 2; Replace it,
deformed or brxcn. 3 'EgElten the adjusting arm,

4 ) Inspect and repair it.
5) Inspect and repair it.

2. Fuel injection pump supply fuel all the
time causes running away of the engine.

1) Governing spring deformed or worn
out.
2) Calibrator works too early.

T ¢ 1 ) Inspect and ir it.
1) Adjuating arm and fork jammed | 50 ot S SRR
2) Adjusting arm come down. 3) Trqnent and reosis .
3) Governor sleeve burn out because of W
o 4) Adjust its stroke.

bad lubrication. 5 ) Tighten it
4) Puling bar stroke not enough. 6) Adjust it ’
5) Flyweight loosen J '
6 ) Pulling bar spring‘come down.

3. governing rate too high

1) Replace the spring
2) Adjust it,

4, Unsteady fuel delivery.
1) Air or water in fu

1) Discharge air or water,

5) Too much lub. oil

2 ) Delivery pump damaged. 2 ) Repair or replace it.
3;Plunger spring broken, 3) Replace plunger spring.
5. Unsteady operating of the engine
1) Governor internal friction too large. 1) Inspect and solve it.
2) Camshaft axial clearance too big 2) Adjust the clearance.
3) Goveming spring deformed or rigidity | 3) Re it.
too small 4;'11 ten it
4) Flyweight loose 5)Add lub, Oil as requirement

6. Insufficient fuel supply.

2) Uneven fuel supply in low speed.

1) Pump element or delivery valve wor | 1) Replace it.
out. 2) Adjust it.
2) Calibrator out of order. 3) Adjust it.
3) High speed limit abnormal
7.'Uneven fuel delivery of each cylinder
1) Adjusting arm loosen. 1 ;Tighwn it,
2 ) Flunger spring broken. 2) Replace it.
3) Delivery valve or nozzle with dirt. 3)Clean it.
8. Engine unsteady in low speed. 1) Adiust ;
just it.
1) Idle speed screw not correct. Z;Adjusl it.
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1. Troubles and remedies of the injection pump type I

1) The adjustment is not suitable.
2)The parts sliding character is bad.

Trouble Cause remedy
I.Thefnfmingspeediumstahle-mdwcuralmﬂucmion 1 ‘.
1) Sliding plate taper surface is worn cut. 2) . N
2) The cylinder surface of the drive element hole (6) is over wom g o
ol ‘ 3 ) Repair and
o sis : readjust it.
3) The moving parts sliding character is bad. 4) i
4)The speed adjusting spring is deformed or its rigidity is lower. Wi
R
2. The engine stop suddenly. ‘ 1) Repair it
1)The: pull bar is locked. 2)}{::"’;!
2) The speed controller moving parts is blocked o
3. The engine is running away. A
1) Repair it.
1) There are burrs in the drive elements hole mouth (6). 2; ::
2) The moving parts are blocked Repair it
4. The engine idle speed can not meet the requirement. 1) Readjust it.

2) Clean and re-
pair it
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J. The troubles and remedies of the injection pump type BQ

b. The hand pump can not pump fuel
c. The gear stem is blocked
d. The stopping handle can't return its position

Trouble Cause Remedies
l.ftudlﬁouhydm:ig.' % &
1) The fuel pump is not delivery fuel b ir hand
a. There is air in the fuel way. 2 ; i ’ ir it

d. Shift back the handle.

2) The speed controller’'s moving parts connecting clear-
ance is bigger.

3) The centering of the speed controller and pump body is
bad.

4 ) The friction of slide bushing working surface is bigger.
5) Fuel delivery’ s inhomogeneous degree is bad

6) There is air in the fuel way.

2). Fuel volume is insufficient. S
a. The plunger is seriously worn out.
2. The engine isunnguﬁly running in idle speed.
1) The gear stem sliding character is bad. 1) Readjust and repair it.

2) Repair and readjust it
3) Repair it

4) Repair it

5) Repair and adjust it
6) Exhaust out the air.

3. There are inner leakage

3)The washer of fuel delivery is dirty.

1)The seal ring of fuel volume adjusting busing is dam- I)Reﬂaeel.henng.
aged 2) Replace it

2)The plunger is leakage 3) Repair of replace it
3) The fuel delivery pump leaks fuel.

4. The engine exhausts black smoke. .

1) The fuel delivery interval angle is bigger ;;:ddj:::

2)F li ’s i .

)Fuel delivery s inhomogeneous degree is bad 3)Clean or replace it




K. STARTER IS OUT OF ORDER

Trouble Cause

Remedy

1. The starter can’t work

1) Connecting wire is broken or bad connection.

2) The fuss is broken

3) The accumulator is no power or insufficient power.
4) The electric brush can’t connect with the commutator
5) The starter is short

6) The bearing sleeve is worn out

1) Weld it or replace new
wire.

2)Replace it

3) Recharge or replace it

4) Adjust brush and spring
pressure

5) Check and resolve the
short

1) The shaft bushing is worn out, the armature rub with
the magnetic pole.

2) The electric brush badly connect with the commutator.
3) The surface of commulator is bumt out or has oil dirty
4)The armature coil seal off with the commulator.
5)The wire connection is bad.

6) The electric — magnetic switch’ s connection spot is
burnt out and cause a bad connection

7) The accumulator is insufficiently recharged or the volt-
age is not in conformity with the requirement.

7) The clutch is sliding 6) Replace it
2 7) Adjust it
2.The starter can run in empty load, but not start the en-
gine 1) Replace new bushing

2) Clean brush and commuta-
tor surface

3) Clean oil dirty and polish it
4) Weld it

5) Screw down the nuts

6) Check the switch connect-
ing spot and polish it

7) Recharge or replace the ac-

cumulator.

3. Loosen the switch, but the starter continue to run.

1) The electric ~ magnetic switch connecting spot has
been melted together,

2) The eccentric screw is not adjusted in proper position

15) Check and polish the con-
necting spot.

16 ) Adjust eccentric screw
( frontward )

4. The starter’,s gear badly mesh with the flywheel gear
ring )

4. Adjust eccentric screw
( rearward )




L. ALTERNATOR IS OUT ORDER

Trouble Cause

Remedy

1. The alternator can not ganemnngb;pgwer
1) The wires is broken or short and or wrong connec-

tion

2) The stator and rotor coil is broken or short

3) Silicon rectifier damage to cause broken or short cir-
cult

4) Electric brush is bad connection, ‘sliding ring is dirty
and ternator v = belt is too loosened.

5) The regulator’ s regulating voltage is lower, its con-
necting spot is bumt out or oxygenated, the relay coil is
burnt out.

1) Check and repair it
2) Repair or replace it
3) Replace it

4) Clean and repair it
5)Repair and replace it

2. The charged power is insufficient
I;Some of alternator’ s*silicon elements is broken circuit
2) The alternator’ s electric brush is bad connection,

spring pressure is lower, the sliding ring is dirty. 3) The
regulator’ s regulating voltage is lower, its connecting

1) Repair or replace it
2)Clean and replace it
3 ir or replace it
4) the electrolyte or re-

4)The regulator’ s connecting spot is dirty
5)The regulator is out of order

spot is burnt out place it
4)The accumulator’ s electrolyte is less or it is older.
3. The charged current is unstable
l)jliaeatatonrmdmcoilwﬂlbeahmtorbmms ¢ir | 1 Repai ox replace it
;““' : . . k Z;Clenn repair or replace it
) The alternator electric brush is bad connection, spring | 39 A 4s ot or replace it
glée;;malis loer, the sliding ring i diy s ™
e alternator v — belt is loosene . §
5) Repair or replace it

4. There are abnormal sound in the alternator
1) The alternator installing is not correct, bearing is dam-

;3‘?111.10 alternator ' s stator coil or silicon elements are
short

3) The alternator’ s moving parts knock or rub with the
fixed parts

1
2
3

Repair or replace it
Repair or replace it
Repair it

i

5. the charged power it too excessive
1) The regulator’ s regulating voltage is higher or it is out
"of order.

1 i the regu-
h)ﬁg.epmr or replace

6. The alternator is bumt out and damaged

1) The alternator’ s silicon elements is short circuit or its
stator knock the rotor

2) The regulator’ s coil is burnt out and damaged or the
connecting spot is burnt out and melted together cause it
is out of order.

3) The regulator’ s voltage coil or resistance wire is bro-

1) Repair it
2) Repair or replace
3)Repair it

it

ken
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