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Special attention

L. In onder to protect legitimate right and interests of user,it is forbidden ta dismantle fuel quality lead sealing
of injeetion pump privately.

2, Onee injection pump is adjusted or lead sealing is dismantled the guarsntee cease 1o be in effect,

3. Injection pump is precision parts,it is forbidden to dismantle by vser.or the guunnlee cease to be in effect.

4. Rotor shaft of wurbocharger is precision high-speed motating parts,dismantling and impacting are forbidden,
or the guarantee cease to be in effect.

5. There are striect demunds on torque and turned angle of main hearing bolts and connecting rod,Jocsening
and dismantling is forbidden,or the guarantee cease to be in effect.

6. Before starting the diesel engine,check whether the coolant ia full and whether the lub—oil is enough.

7. Connecting rod bolts can be vsed only once.
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Points for attention

1. The engine has been tested strictly in accordance with the test stipulations in delivery.The throttle has been
sealed.it is forbidden to dismantle the seal optionally and to enlarge the throtile.Otherwise we would not
provide free service for returning productreplacement and repairment,users would better pay attention to
this.

2. The engine operator must read this Operation and Maintenunce Manual carefully to know the engine’s
structure,and comply with the operation and routine rules in this manual.

3. During use & new engine,50 hours test running should be done.

4. After start cold enginethe speed should be increased slowly.lt is forbidden to run the engine in high speed
suddenly and in idling for a long time.After running in high load,running the engine at low speed and in no
load about 5~ 10min,then stop the engine.

5. After stop the engine,if the ambient temp.is lower than 0°C and no antifreeze is used,the water in water tank
and in diesel engine should be drained off.

6. Tt is forbidden that the engine works without air and unfiltered air enters into the cylinder.

7. Applied fuel and lubricating oil must be in accordance with specified trademark and filtered by strainer,and
a special clean container should be used.The fuel should be settled for more than 72 hours.

8. Inspection and maintenance for electric system must be done by workers mastering electric appliance
knowledge.

9. The oil seal period of the engine is one year.Inspect the engine and adopt necessary measures if beyond a
year.

10. Rating and correction of power for diesel engine are in accordance with GB/T18297.

11. Feedback of engine quality.

The manufacturer has established quality files for WD615 series diesel engine.Please fill in the card and
post it to us,we will contact with user according to the card.

12. Notice to repairing and replacing parts.

WD615 series diesel engine has good performance.Maintenance should be done in accordance with WD615
series diesel engine parts catalogue and specifications of maintenance manual Purchased parts must be
approved by us in order to ensure performance,reliability and service life.
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Preface

WD615 series diesel engine is of high speed engine made in China by introducing foreign technology.It has
compact structure and advantage of rapid starting,simple operation and easy maintenance,good reliability and
economy etc.Especially the emission is advanced that it conforms to EURO 2 emission regulation (namely B
stage of national emission standard).lt is an ideal power for heave —duty truck.engineering machinery,
generating facilities,fishing vessel,motor boat and so on.

This manual introduces the main technical data,performance parameters,construction features,operation and
maintenance methods of WD615 series diesel engine.If users operate the engine according to the stipulations
of this manual,the service life of the diesel engine should be extended greatly.

During repairing,dismantling and assembling the engine,read the Maintenance Manual for WD615 Series
Diesel Engine and purchase parts according to WD615 Series Euro Il diesel engine parts catalouge.

WD615 series diesel engine introduced in this manual is the basic model.For engineering machinery,marine
and generating diesel engines,please refer to related operation and maintenance manual With the continuous
improvement,please pay close attention to the various informations released by us.Engine structure are
subjected to change without notice.

Welcome advice for improving the engine.Post the letter to Technology Development Centre of CNHTC.



https://truckmanual shub.com/

Operation and Maintenance Manual for WD§15 Series Euro Il Diesel Engine

Contents

Outline drawing of model WD615 turbocharged-intercooled engine «=-:sesersrimmmerimein s 1
Longitudinal section of WD615 series diesel engine «++-:ssesseceiieinaes soves dlindit Mo ocavennsssssasiiiioctiB os 2
Cross section of WD615 series diesel engine «:-::+essess PRal vossacaaiossssnans My diie ssscassneriivantBho Tl o vos e oo 3
Installation diagram of WD615 series Euro Il diesel engine «:-=-seersmniinmananinns chessiasssreenineeccarcusnsece §
CharscleriStic CUIVES sesteeresirsrioiiariositiimisatsiteritniistiasiasintisiattasisaisnitiisinis LT L LLLELILI R LR s 9
1 Main performance and technical data of WD615 series diesel engine «««:ve- Gassesienisssimeeniaisssiaresnes 13
2 Fuel system matching table «--+resasrenseeecicninie ssoiodingnr B sasiiisossagt RO T B - oo snsarooan repsthesinhonss 14
3 Main specifications of suxiliaries ««--+erossesererinirnimmnnin saao@aoBVis sossonansnsens - S 15
4 Fuel,Jubricating oil,coolant and auxiliary material «:--:-sssssssssssrsianiasiansannssinns i s sibsin 17
5 Fit clearance and wear limit of main parts ««-sssessescsssssisssrmmaiansinnasinnans ol Becassase risaesa it 1D
6 Tightening torque and tightening method of main bolts and nuts «+«-+ssseses P SR, N, . ) 21
7 Design features and replacement and adjustment of main COMPONENLS »«sreesversirerntarrierannsamsaasananes
7.1 Cylinder block,crankcase and ﬂmeel hoUBINg *s++++sesrassvssane Ear......
7.2 THMING GEAY CASE =+ +etsresnerassons sitnnunsas arestastsssstesissiapanssns i taniiniastssasiasiiarssnsnsse
7.3 Cear train ===+ “hessataneiinns T L LT tessssssarsesinss T LRI L LI LL LEC TR e P PP PP .
7.4 Main moVING PAFIS »+e=sssrssssns camstaninnsesassssssnsiastass anssniass s ans AEL LA EERE 3T TSt R e
7.5 Cylinder head and valve system «++s-s+sss: R N h W RN Bl W essonss 32
7.6 Lubricating system «++--- s oBbacessisentseusas odls sarMMBosssacssosisoaditnet hleaiororsnesussnsagoannod Pieersensavris 34
7.7 Fuel supply system «+«+-+-- RO, -y J— cvbiogiy ol e ansasssancensagifolhatio sovsnsonsoseasiiit §7
7.8 Cooling system =+«seeieeeesssaianns S SRR NS 00 04 7o 00 avs vo ol Hhaa smasacasdbed seasaliasipoll vovesnovaienss ol Y0 s 37
7.9 Intake and exhanst SYSLEM «+-seessasteersornssmmosraanasiassstisssisssnarins sanpnsssscnsiossinssassntnnnecses 4]
7.10 Turbocharged and intercooled system ««-s«-ssessesessiasassnsisinns R e s ovansasnppes TR v wh aivss 43
7.11 Electrical system ««+s+ss+=ss PEEEE P R L e o VSRS b SRR $ 43
7.12 Flame preheating unit +»sesosssesteniaonsssomioninns AR e o cmior I i Bressessoarocersg i TR 44
7.13 AQr COMPIESBOT ++++eersssssssantarisnssisssssssssarsstsanissnsissssanias PN BN SRR . B 46
8 Operation and mainlenance =s+re=: L L LT T I T T T PP 47
8.1 Precautions -:--:-sesssecasss e P TP TR T TIT I T T LT L T Y 47
8.2 Maintenance ) T T L L L L LT LU C L S L EE R ST 47
8.3 Trouble shooting ««-«--«+-+=s+sssssnes Rl o 00 65 vannanere B T Tocessrasssosgonall s Qs Bussocssssioisoga Wighostes §1

@gééx



&

SINOTRUK

Operation and Maintenance Manual for WY yrSEmasTReeM Diesel Engine

PUEGD PO00I-1DIUI pur paRimyd0qmi IO A [Ppow Jo Hummrap auipng iy




Operation and Maintmar@@sﬂ%m‘fﬂm%“s Series Euro Il Diesel Engine

0 !
Q g J : =
i .
|
3 T, P
| | )
| 4
| ? BRI
¥ | 1N
o ' LR
{ ll | ' i
P i -
L_-._‘-’ T
= :
= : /
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1. Main performance and technical of data WD615 series diesel engine

Tablel
i‘“*b-«-h_b Model WD615
No. P — - -
- —~—_ 4% 62 T 87 , 69 &
1 |Huted power kW(ps) (ISOI1588) 196 440 2 247 73
2 |Rated speed o/min ) b= _2200 | 2200 2200 | 2200
3 |Max. wrgue N . mm | 160 1350 | 1460
4 Speed at max. torgue Hmin | 1100-1600 1_100-1600 13001600 1300-1600
S Emission idex EURO 1
™ d';syh.mlar s T d
7 | Type Four-eylinder,water-cooled.in<hne, direat-injection dry-liner )
Plagmkeam @4 © W 126/130
9 |Displascement L ‘"9-.7—2—5_
0 [Mampionipesd B @ . 400 YT
1 | Compiligiion.aiio a0 1
12 | Coaymesti pressure kPa 5000 T Y
[ 13 [Taake mode i Twrbochargad Sad Bilercoaled i
| 14 [Firing onder 1-5-3-6-2-4
15 Valve chnrmme at cold state mm Intske 0.3 xhanst (.4 i

i i e ESS00) | e T i
17 | Thermostat opening temperature C I & B0 or71
18 | Starting method v L - " Eleotric sun
19 Lubncam:g me!lud . “Pﬂnasure lubrication
F;ﬂ. Oil sump capacity L . | : 23(1st 25) -
-21  Cocling melhod - Water—cooled forced circulation
22Ol pressure kPs i 350-330
_23 - Oil presswe in H]lung ld’a 2 100kPa
rMZ4 Exlmust tetiperature nﬂu md.mu: ‘l. =550 o
25 | o, ol Fronurear Long it 10710 Shok-paciod 30/30
2 mfd oross |El’;{“'u:rj:m'f;‘;{;:‘ﬁ" | Long period 45/5 Sl\orl—penui 45/30
27 (i?‘ff"‘::i “ﬁ’g"gﬂd;m" ﬂockwiae
i % A\ Lengh | 1557"—_E s | s
28 Overull dimensions Width = 4 675 &%

| Height %5
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3. Main specifications of auxiliaries
Table 3
U ;
Specifications Maded wDels
No.| Name  |—,_ LT 4 — 4 L S ol - ¥
e 2N @ 87 69 47
1 Fuel filter ilType Two-stage element
Type Centrifugal (volute is casted integral with gear case)
2 WI'.EI P“mP - s R —
Rated speed, ©/min 2585
Type Gear pump (one-stage commonly,two-stage for specially cases)
3 Oil pump -
Opening pressure of
sulety alva ke ¢ Bers 1% Y
Crankshaft |Type Silicone oil type
- vibration
absorber | Outer diameter $280
5 | Turbocharger |Type K29.GJ90B .GT42 .5J90-2 .S3A
_ Type Sprial paper element,paralleled double barrels
6 Oil filer
Model
: Type Wax. type and combined core element
I - -
7 | Thermostat |Opening temp, T 80+2
Full-open temp,T 95
Type Tube type
’ Opening pressure of
8 Oil cooler '\ Bypias wabe Ll 600136 M
Testing pressure kPa 1500
Type DC.self-excitation
Model KB-24V 5.4kW
9 Starter = e
Power kW : 5.4
Voltage,V ! 24
Type Rectification and voltage regulation
Model
10| Generator . P -2
‘Power, W 1000 and 1540
 Voltage,V 28
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' Specifications L. Model WD615
SO A1 N AT | v \¥e o W
?l.I:n!B =% ] Enhanced 1::vl-yuuni:§whole type and sili-c_one o
1 Y“pj_ _ oil elutch type
11 Fan Outer diameter , mm 570/590 | 620/640
Max. unbalancedness of k- -
impeller, gem ) - : . -
12 ?_illlar _ra.tmlcr Type Flat twbe with corrugated ribbon,air cooling
s -.(::ll.lt(',h L'l‘_ybe ary o ; Spring clutch lining,dry l)’pt_
| (optional) " pModel GF420
- Trpe Single piston,water cooli;lg
1| Bore ,mm = " 90 _
i Travle, mm _ p 46
| .hToml di;éln:rn;a.nt.an’ 293 ‘
W ir Operating prcssure,kPa_ | 850
\ COMPressor | Max, pressure, kPa b ‘d 1000 1
Js‘;eed ;ﬂio lo tilal of engine A | 1.25 j
| Lu_l;nricating form . ) Pressure Iuhm;at-:n; .
Gpcraling?énn - Comi:moud} -
 Weight . kg = 12 E
;m speed . v/min ¥, _ 75-0
Max. speed, r/min o . 3900
| Muax, pﬂmu;b,kl’u B 130001000
Fi(rotation directiofelotn 16(left)
15 ydraulic | Ms: np;:raling temp. , “C 100
(optional) : — - ——- -
| Inlet screw l_}_m:ad - M26x1.5 B
Outlet screw thread M18x1.5
oy _
! Outer dia. x lnner dia. 15%12

| (Outlet tube), mm
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4 Fuel,lubricating oil,coolant and auxiliary material

4.1 Fuel

In summer:0° diesel [uel GB252

In winter;=10* diesel fucl, GB252

When the ambient temperature is below =157C or =30C.-20C* diesel fuel and =35° diescl fucl should be
used separately.
4.2 Lubricating oil

1) CD grade il should be used

2) Low grade oil replaced by high grade oil is permitted.

3) CD 15W/40 or 5W/20 oil should be used separately when the ambient temperature is above 15C or

below —15%C. (suggested to use oil made by China Shihua Changeheng High Grade Oil Company).

Before engine starting,check the oil level in oil sump firstly. When the ol level is at the upper limilthe oll
volume is about 20L.and the lower limit is ahout 17L.

/\ LDon't cheek the oil level when the engine is running,
£ 2.Uon't use the oils with different grade.

Table 4 Selection of oil grade

Ambient

lemperature .\'—lulh-gmde ol

The multi-grade oil with flat viscosity curve is possessed of good lubricating property in the ranges of lower
and higher temperature.

4.3 Grease

The lubricating cup is filled with Lithium grease (CB5671-85) generally used on vehicles,

4.4 Coolant

The coolant system is filled with long—acting coolant which has the ability of rust proof and freeze proof.The
mixture ratio of long—acting coolant is delailed in the “Instruction of Anti=icing Fluid”,
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Table 5 Long-acting anti-icing fluid (made in china)
| 77—~ B N |
Grode | miFiais JF1-336 JFL-345

Items s P ; V. LY
Content of cellosolve solvent ethanediol % ] 33 ‘- 50 56
Cravity(at 15.6%) 1.05 J' 1.074 1.082
Boiling point 1045+1 | 1085l 11001
Freezing point ~18+1 ’ 3621 -45x]
Available lowest temp. -10 -26 -35

A

A

1) Check regularly the density of anti-icing fluid when ambient temp.is below 0C.

2) For engine manning in the region above 0°C,must proof and dirt proof water can be used as

coolant.

It's forbidden o use untreated water as coolant.

4.5 Auxiliary matenials
1) When assembling and repairing the engine,flind sealants and binders of type Loctite 510,242,275,648 and

277 etc must be used.

2) Molykote powder
3) Employment posilion of these auxiliary materials are shown in table 6.
Table 6 Auxiliary material for WD61S series diesel engine

Applications

Coated on smooth surfaces of metals to prevent bile cach other.
E.g.the outer surface of cylinder Imer,ntc,

- Used 10 lnbricate the parts before oil pressure is cslabllshed.F.
| gthe surface of inlel valve rod.

] Coated on the ouler surfuve of serew threwud bearing to prevent
lovsenessyniddle vise osity.e.g.the thread end of pressure—

limiting valve for main oil passage.

Coated on the outer surface of screw thread for lnckmg,seul
and looseness ;I:nimﬁng,lugh viscosity.E.g. the thread end of
olt

T
No. Name I Colour
1 [Molykote powder !Black
2 |Molykete Guplus  Dark grey
3 | Loctite 242 Blue
4 | Loctite 262 Red
" cylinder head
S Loclite 275 Green
‘ | | connection for inlet pipe.
6 |Loctite 510 Hodor
orange )
7 | Loctite 277 Red
8 |Loctite 648 'Green

Coated on the surface of ptpf! or cormection par for fi ixing. E.p;.
the outer surface of warming device of water outlet pipe and

Coated on the bright Eurfacc of metal for sesling.E.z. tlle
matmg sulfaccu of eylinder block and crankcase. 3

.  Sealing the hole with a coresuitable for oil cavity or passage. E.
& mating cylindrical surface of all core plug on cylinder head.

Coated on the bright surface of metel for fixing.E.g. the inner
hole surface of tension pulley bearing and the shaft surface.
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5.Fit clearance and wear limit of main parts
Table 7
No. ltem ( Theqgetic l " ca-r
3 AWMV . | value | limit |
| |Main bearing clearance 0.095-0.163 0.17
2 [Connecling rod bearing clearance 0.059-0.127 ' Q.16
3 | Crankshaft axial clearance 0.052~0.255 Il 0.35
4 \Clc.mnce between connecting rod big end and crankshafl 0.15~0.35
5 | Min.clearance of piston skixt at cold state 0.143~0.182 I 0.35~0.4
JI_ = i — t S —
6 Clearance between piston pin and connecting rod small end bushing 0.045~0.066 ] 0.1
7 |Clearance of piston pin in piston pin seat 0.003~0.013
| 1% ring 0.4-0.6 1~1.2
8 |Piston ring end clcarance at cold state ' 2% ring 025~04 | 1~12
t._————_. —— — ]. — SE—
| 3ring | 035055 1-1.2
I 1% ring |
9 lEnd olearance of piston ring at cold state ' 2™ ning 0.07~0.12 0.28
,| . . . _ a0
ring | 005-0085 ' 026
—— 2 £ — ‘ . - snd
10 | Clearance between inlet valve stem and valve guide 0.05~0.086 0.15
11 ! Clearance between exhuust valve stem and valve guide 0.03~0.066 0.10
12. Height between valve bottom face and Lvhml:.t head bottom suffucc | 1.2~1 4- | 1.8
exhaust/inlet i "
13 i Height of mozzle above cylinder head face 3.2-4
14 | Height of evlinder liner above eylinder block upper face 0.05~0.10
; J
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| Theoretic Wear
No. Item i P
a e "y 1. value ~ limit
15 | Camshaft axial clearance 0.1~0.4
E 16 | Camshaft bearing clearance 0.04~0.12
m 17 | Clearance between push rod and push rod hole . 0.025~0.089
wp 18 | Clearance between cylinder liner out dia.and cylinder bore . =0.01~0.033
19 | Clearance between rocker shaft and rocker 0.04~0.119
20 | Clearance between piston crown and the bottom of the cylinder head 1.0
21 | Valve clearance at cold state inlet/exhaust 0.3/0.4

22 | Gear side clearance

p— e .

0.15~0.33
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6 Tightening torque and tightening method

of main bolts and nuts

Table 8

Nuame

Tightening torque (N.m)+futher tumed angle(®)

Main bearing bolts

MI§

25075 the tightening order is shown in fig4
Connecting rod bolts IMMxI.S 120+ (90°£5%)
Cylindershasd | Traliabding Shdor is showstlh fig $und fig§ q
Main bolts oIhc;linder head M16 20005° +24(90°£5°)
Minor nuts of cgiinder head .- M12 9075’ +2x(90°£5°)
Flywheel bolts M14x1.5 607 +2x(90°+5°) Ny
Flywheel housing bolts M12 m+zx(1ﬁrtsﬂ} J
Bolts .for oil pump intermediate gm-sl;aft M10 6075
Camshaft gear bolts . Mg 32 A
Bolts for valve intenn;diatc gear shaft MIO 6(]"1*1I:+90"(Reached to 100~125Nm simutancously)
;‘ighl:ening };;lta for crankshaft pulley M10 607°
Nuts for injector plate M8 125
Tlghte_mng nut for injector platen M8 15
Bolts for exhaust manifold i M10 (5095 142x(90°£5°)
Bolts for rocker bracket M12 1007
hl;;utn for compressor ge;.rw M18x1.5 2:00 'y
Nuts for injecliun-pl-u.np ga-a;' Mlel.; ;00* | \\Yd s |
Bolts for tension pulley M16 195
Bolts for oil pump drive shaft bearing plate M8 _ _25 — y
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Name . Tightening torque (N.m)+{uther tumed angle(®)

| &= ich iy 4__}__ el . J——

M12 1307
Tightening bolts for angle sdjustor N el : e .

M14x1.5 3009

<ud IS b

Connecting bolts for coupling connecting H_]_?_ i 4 AN
s M12 I 110

Note ; The ‘screws,nuts for different parts are not the same in strength.Dont interchange the screws and nuts
with same size and dillerent strength,

The tightening sequence for main bearing bolls see lig.4,

According 1o the sequence in fig 4,pre—tighten up to 50Nm,and then tighten up lo 250%° N,

Fig.4
The tightening sequence for the main bolis and subsidiary nuts of cylinder heads see fig.5 and fig.6.
Tightening sequence
a) Add some oil on the main holts und subsidiary nuts and the bearing surfee and then tighten up to 30%° Nem.
b) According to fig.6,tighten the main bolts up 10 200%" N,
¢) According to fig.5 tighten the nuts 10 905" Nm.
d) According to fig.6,further turn the bolts an angle of 90°.
&) According to fig.5,further turn the nuts an angle of 90°.
) According to fig.6.further tum the bolts an angle of 90°,
g) According to fig.5 further turmn the nuts an angle of 90°.
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Fig.6
Table 9 Tightening parameters and stipulations for screws and nuts
Tightening norms Compression torque after
(manually) tightened o SN
T . ongation | heusable

Bolts and nuts Pre- Futher ALp(mm) | times

tightening | turned Mk, Nm Mk _Nm

torque Nm | angle
Conéigetitig rod bolts 120 | 905 170 250 | 03015 | 0
Main bolts of eylinder head 200 2x(9045) 260 380 0.6-1.0 3
Subsidiary nuts and boits of y
AR head %0'y 2x(90£5 ) 120 160 0.4-1.0 2
Flywheel bolts v 2%(90+5) 230 280 0.2+0.1 2
Flywheel housing bolts 407 12045 110 140 | 0.120.15 2

Note: 1) All thread parts and support faces should working with oil.
2) The parameters My and ALp must be fulfilled after the bolts are tightened.
3) Do not use the bolts and nuts exceed the “Reusable times™.
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7 Design features and replacement and
adjustment of main components

With compaet construction,high rigidity and satisfied performanee and (el efficiency,reliable and long service

time,WD6LS series diesel engine 15 suited considerably for heavy—duty truck and engineering machinery.

Design features.:

1) Oue evlinder one head,easy to disassemble,

2) Left set injection pump  (view from the free=end of engine), convenient to arrunge the vehicle with the
engine.

3) luner-concedled oil cooler,reliable and safe.

4) Rear =set turbocharger,compact arrangement and small difference in external dimensions of different
engines.

5) All of in-line and 5i1—c}‘ﬂndcr c:qz_incs,wil]‘n l‘ligb genemlity.

7.1 Cylinder block,crankcase and flywheel housing

1) Cylinder hlock and crankcase

The engine body,made of high=strength grey cast iron,is separated into two parls of cylinder block (upper)

and erankeuse  (lower) There is no gasket between them.before mountingelean the joint faces and coat with

Loctite S10 sealant Ihmmghl}'.-*’tfl(‘r the cyl.indcr block join up with the crankcase,screw up the main henring

bolts(14xM18 ) , (see also table 8 and figd) and then serew up the intemal hexagon bolts (24xM8).There are

seven main bearings with same widih.The stop washer is set in the two sides of the 2* main bearing seal.

The thin wall - {(only 2mm) and dry liner is made of wear=resisting high boron or copper—boron cast iron. And

transition fit is adopted 1o the liner and cylinder bore.Platform net lines is specially made in the inner face of

the eylinder liner for speed up wear—in and improve wearability.Before mountingremove away the oil or

grease on the surlace of cylinder bore and/or the outer face of liner and coat with a layer of Molykote powder.

Then push the liner into cylinder bore smoothly by hand or special tools.

The front end and rear cod of cylinder block connect separately with the liming gear case and flvwheel casing.

Loctite 510 scalant should be coated on the joint faces belore mounting There is a main oil passage pass

through in the waist of right side of cylinder block.And an auxiliary oil passage is provided at the left side to

deliver oil to six nozzles The pistons are cooled cffectively with oil injected by the oil nozles.

The seven camshaft bearing scats are located in the inner vight of cylinder block. At the right side of cylinder

blocka water chamber is provided for oil cooler.and six passage is designed under the water chamber for

cooling water entering inlo the narrow space between the cylinder block and liner.There is a joint face for

monnting oil filter on the crankcase  (helow the cylinder block ) the oil filter assembly is fixed by four serews

(M8) at the joint face coated with Loctite 510 scalant. (fig.1)

A joint face for injection pump support is designed at the middle left of cylinder block.
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2) Flywheel housing

SAE] flywheel housing and flywheel (gear-ring pitch diameter is $477mm) are used, $420mm clutech plate
is used for this flywheel,

7.2 Timing gear case

The gear case i1s made of high strength grey cast iron with high rigidity. Water pump is mounted on the upside
of gewr case.and the pump volute is casted integral with the gear case. The outlet of water pump at the back of
gear case faces the inlet at the front end of cylinder block.The front support flanges are located at the right
and left side of gear case.

Alr compressor is mounted at the left and back side of gear case.There are two rolling bearings on the
transmission shaft of air compressor.The front bearing s located in gear case and the rear is located in the
crankoase of air compressor (see the structure of air compressor for details ). The hydraulic steering pump is
mounted on the camshaft gear cover(Fig.7-2).

7.3 Gear train

The gear train and accessories see fig.7-3.
1) Transmission gear

Fig.7-4 Gear train

The gear train of WD615 series diesel engine is composed of cight gears (see {ig.7-4).When mountingthe
mark on camshaft gear should be half tooth sdvanced the cut in gear case.(the 1* piston should be at TDC i.e.
the flywheel graduation is of 0°).The delivery advance angle can be adjusted only by lovsen the tension screw
for the angle regulating plate at the end of transmission shaft. During adjustingalign the needed graduation
with the mark on flywheel casing firstly,and then loosen the tension screw and align the marks on fuel pump
and advancer. When advancer is not mounted.loosen the pressure pipe of this 1* eylinder of injection pump,
turn the camshaft of pump in the running direction of pump,stop tuming as soon as fuel overflow from the
delivery valve,and then tighten the screw to 130Nm.
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When mount the cover for intermediate gear.Loctite 242 sealant must be coated at the thread of the screw,and
tighten up the screw with foree of 32Nm.

The air COMPressor geuar 15 fitted on the COMPressor crunkslmfl,aml the hydmulic sh:cring pump gear 18 located
at the upper-right of camshaft gear.

In order to protect the bearing from ablation,the transmission shaft should be corresponding to the drawing no.
of gear case,and the oil grooves in bearing cover and bearing should be at upsides.The cover screws should be
coated with Loctite 242 und tightened up with force of 32Nm to prevent loseness result from vibration.

2) Intermediate gear

The structure of intermediate gear is shown in fig.7-5. The
rolling bearing is replaced by a sliding bearing which
composed of gear axle (3),bushing (4).,and core axle (5).
Except as an oil passage,ithe vore axle serves the function of

ensure the location of gear axle (3).The gear axle (3) is
fixed (through a plate 8) on gear case (2) and cylinder
block (1) by four screws (6).The supporting rigidity for the
intermediate gear is improved largelyand with the radial

clearance of intermediate gear is limited in a small range by ]

the sliding bearing,the mesh accuracy of gears is guaranteed.
Thus the possibility of trouble is reduced and the service life Fig.7-5 Intermediate gear

of intermediate gear is increased. 1.Cylinder block 2.Gear case
3.Geur shaft 4.Bushing 5.Core axle

6.8crew 7.°0"ring 8.Plate 9.Cover plate
10.Intermediate gear 11.Stud,nut,washer

At the position of intermediate gearthe gesr case is sealed
with a cover plate (9) and a “O"ring (7).

7.4 Main moving parts

1) Crankshaft

There are two kinds of steel forging crankshaft for WD615 diesel engine according to the requirements.High—
quality 45 steel crankshaft is used for the engine which rated power is lower than 220kW and 42CrMo steel
crankshaft for the engines of 220kW or more than 220kW.There are twelve balance blocks on the crankshaft.
The widths of main journal (¢ 100) and connecting rod journal ( G82 Jare all of 46mm.The fatigue strength and
wearability of crankshaft are increased greatly by heat-treated with soft nitrogen.

There is a flange at the front end of crankshaft and the outer surface of the flange acts as the sealing face of
oil seal of crankshaft. (fig.7-6)

The vibration ahsorber and pulley are connected with the flange through eight screwed holes (M10).Before
assembling,crankshaft gear and the flange should be heated respectively to 180°C and 290%C.

The front end oil seal of crankshaft is of 95x115x12 skeleton rubber oil sealand the rear is of 115x140x12
oil seal.

2) Vibration absorber
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With reliable pedormunce and good effect.the silicon oil vibwation absorber is used for WD61S series FIR0O
I diesel engines. The diameter of vibration absorber is $280uun.

3) Flywheel

SAE] flywheel{with 159 gear ring teeth) is used. The mating clatch lining is of 420mm in diameter.Clearance
fit is vsed between SAET flywheel and gear ring.

4) Piston

The piston lor WDG15 diesel engine are made of cast aluminium alloy.A cast iron ring is inlaid in the first
ring groove,and is bonded well 1ogether with the piston lor good heal tanslerThere are three rings on one
piston  (two gus rings und one oil ring) The first gas ring iz of double-side ladder cylindrical ring with a eut
on the top end.A layer of molybdenum is sprayed on the surface of this ying for improve wear=in and scratch
resistance and reduce wear and tear. The second ring is of chromium-plated cone ring. And the third ring is of
a combination oil ring which is mude of cast iron,the outer surfaces are chrome-plated and there is a spiral
spring in 11, The diwmeter of pision hole 18 50mm.In order to improve the stress distnbution on the pin seat.the
pin seat is designed with a pressure reducing groove And complex shape line skirt is effeetive on the fine
comact of the piston and the eylinder liner.For reduce wearing.a layer of graphite is sprayed on the surface of
the skirt.

For different engine models,the circular dimcusions and capacities dilfer from each otherThe clearance
between cylinder head and the piston at TDC is lmm.According to the diesel engines,the oil spray boles differ
in size the weight differences of pistons in the same group must be less than 10g.

5) Piston pin

The inner and outer surfaces of &50mm piston pin are surface hardened casburizingthe surface hardness is
about 57-65HRL,

6) Connecting rod

The die forged conneeting rod is 45° sectioned st the big end,and the mating faces is located with 60° teeth
and connected with two connecting red blots (M14x1.5). Tighten up the bolts according to table 8 and 9.

The bolts are made of C2CrMa alloy,perforiance grade is 12.9.

Py
’(!‘\L The connecting rod bolts can be used only one time.

—— - T L

The small end bushing(thickness:2.S5om Jwith a “T" oil groove is made of steel backing vopper-lead-bronze
alloys.

The weight differences of connecting rods in the same group must be less than 29g.

7) Connecting rod bearing

This connecing rod (uncqual thickness) bearing is made of steel backing aluminium—-zine alloy with a layer of
plated trimetal For engines of more than 220kW, the upper hall of conneeting rod bearing is of “rillenlager”
bearing with higher fatigue-resistance and bearing capabilities,

8) Main bearing

The main bearing made of high zinc—aluminium alloy is of steel backing and cqual=thickness beuring . The



widths of the seven bearings are the same.
9) Thrust bearing

Material : steel backing low zine=aluminium alloy.

7.5 Cylinder head and valve system

1) Cylinder head

The cylinder head with one inlet valve and one outlet valve is made of cast alloy,and one head for one
cylinder.The intake duct and exhaust passage are designed separately at the two sides of the head.In order to
improve the heat radiation and relisbility of the nozzle,a copper sleeve for injector is inlaid in the head.The
cooling water enter into cylinder head,then to the water cavity in the nose bridge of the head.By brush
through the copper sleevethe water get into outlet pipe.A depression (1.5mm in depth)is machined at the
nose bridge to prevent heat cracking. Valve seats made of special cast iron are inlaid at the inlet and outlet
valve ports.The cone angles of inlet and outlet valve seats are 110° and 90° respectively.The sinked height of
valve after fitted in the head see table 7.and sinked height after operation should be not more than 1.8mm,the
structure of cylinder head assembly see fig.7-7.

A sealing bushing is set on top end of valve guide to prevent oil get into the gas passage from the gap of the
guide Each eylinder head is pressed against the block by four bolts (M16),and the two adjacent cylinder
heads are held down by three studs (M12)with help of a set of lock nuts and other parts.The main bolts and
the nuts should be tighten up according to table 8,9 and fig.5 and 6.

The injector is set at the left side of eylinder head with a inclination of 75° from the bottom face. After
mounted, the tip of injector should be 3.2--4.0mm bulge from bottom surface of cylinder head.

2) Valve

Inlet valve; high strength chromium alloyed steeland surface chrome-plated on valve rod.

Outer valve:friction welded up with two kinds of high=temperature materials. The valve surface is built up
with Stellite F(P 73),and valve rod is surface chrome plated.

3) Valving system

The camshaft of the engine is made of high—carbon steel. The lubnicating oil s intaked from the main joumal
through the medium of the samll inchined passage in the tappet hole. When the concave face of the tappet is
connected with oil pussugethe oil is delivered from the centre through hole and the hollow screw to the
rocker hearing. And there is some oil is delivered to the top of the rocker,

Valve phase positions of WD615 diesel engine are as follow:

When the clearance between rocker arnm and inlet valve is 0.3mm and rocker arm and outlet valve is 0.4mm
in cold condition;

Inlet valve open:34°-39° CA before TDC

Inlet valve close:61°-67° CA after BDC

Outlet valve open:76°-81° CA hefore BDC

Outlet valve elose:26°-34° CA after TDC

Adjusting the valve clearance secording to fig.7-8 and 7-9.
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Fig.7-7 Cylinder head and valving svstem
|.Cylinder head 2.Exhaust valve seat ning 3.lnlet valve seat ring 4. Valve guide 5.Copper bushing
6.Gasket 7,8,9,10.Core plug 11.Gasket 12.Std 13,14.Spring washer,nut 16,17.Clamp block
18.Washer 21,22 Cylinder head cover,gasket 23,46 Screw,washer 24 Camshaft 25 Thrust washer
26.Screw 28.Cylindrical pin 29.Tappet 30.Push rod 31 Rocker bracket 32.8crew 33.0uter valve spring
3 Inner valve spring 35.Valve clip 36.Spring base(inlet valve) 50.Spring base(outlet valve)
37.Spring plate 3839 Inlet/outlet valve 4041 .Rocker arm 42,43 Screwnut 44.Driver 45.Clip

55.Screw 49.Clamp block 53.Screw 56.Cylinder gasket 57.Casket
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Fig.7-8 Cald valve clearance(inlet 10.3mm Fig.7-9 Cold valve clearance (outdet)0.4mm

The valve lash.clesrance between rocker arm head “Rface and valve end or valve capshould be adjusted by
regulating the adjusting screw on rocker arm. Valve lash should be checked in sceond order maintenance or
after reassembly.pay attention to that the valve shoald be in full closed siams i inspection. There are two
methods in checking valve lash sequence in each oylinder . First tumn the crankshaft according to the engine
firing order(1-5-3-6-2-4) and muke this cvlinder 10 TDC of work stroke. At this time,the intake and exhaunst
valves are fully closedadjust the valve lash and votate the crankshaft to 720° in total.Second,turn the
crankshaft to 360° adjust No.1 eylinder intake and exhaust valve lash and valve lash of No.2,4 intake valve
and No.3,5 exhaust valve simutancously when No.1 eylinder piston is at TDC of work stroke.Then adjust valve
lash of No.6.3 and 5 intake valve and No.6, 2 and 4 exhaust valve aller rolaling crankshalt 10 TDC of work
stroke for No.6 cylinder.

7.6 Lubricating system

The function of lubricating system is reducing weasr and corrvsion.washing and cooling for parts Lubricating oil
should be adopted in accordance with the factory regulations.Mulu —grade oil has top priority for its botter
cold—start characteristics. Multi—grade oil vsed in all climate such ss SW30,10W40,15W40 arc applied in the
specified temperature range. Take proper meagures to preheat il or exchange another adaptable o lemperature
when low ambient lemperature occurs occasionally,

0il exchange inlerval should be defined according to the requirements in maintenance and service.

f,_-"|'-\ When exchange oil each time.replace o1l {ilter at the same time
1) Pressure lubrication

The lubrication oil is drawn from the oil sump through the sump strainer into the oil pump.and is fed 1o the oil
filter and oil cooler and then enters into the lubricating pants through the ol passages Most part of oil enters
inte the main bearing and flows to eomnecting rod hearing through the ail port in crankshalt.The evlinder liner
and piston pin are lubricated by oil imjected from nozzle.

Valve operating system,turbocharger,high pressure pump.air compressor,intermadiate gear bearing arc also
pressure lubricated through oil pipe and oil groove Oil pressure in oil circulating system 1s adjusted by relief

valve(as shown in fig. 7-104.b ),



Fig.7-10a Lubricating system and the relative components

1,2.0il and gas separator,gasket

11.Holding piece

9.Magnetic screw plug

8.Casket

3.Rubber hose  7.0il pan

13,14.Filler neckjoint  23.0il dipstick wbe  28.0il dipstick  39,40.0il cooler cover,joint  48.49.0il cuoler.juvint

52,53,54,55.Safety valve assembly for oil radiator  5§7,58,59,60,61 Pressure limiter in main oil pussage

66.01 pump 7 L.Pressure sensor 70.04l filter

79,80,81.011 spraying nozzle gasket,screw
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Fig.7-10b Lubricating oil circulating diagram

Min.oil pressure is 350kPa and 550kPa 2l normal running temperature for idling and rated speed respectively.
2) Oil samp

The oil sump is forged with steel platethe joint face between oil sump and erankcase has deep rim and good
rigidity. Fitted with concave oil sump gasket,12 brackets and M8 screws fixed to the lower jomt faceit has
good sealing without oil leakage. The oil sump for all serics of engines are the same except for off-road vehicle
engine in which baffle 1s added inside the oil sump,

3) Oil cooler

The ail cooler is of tubular type,pits are punched alternatively in the pipe so as to disturb the oil flowing.as
well as to improve the oil cooler radiation. The oil cooler safety valve (bypass valve) is fitted to the oil line in
order to prevent oil and lack damage to the engine when oil cooler is blocked,or high resistance exists inside
the oil cooler because of low oil temperature and high viscosity in winter.The opening pressure of the valve is
600+36kPa.

4) Main oil passage relief valve

The main oil passage relief valve is fitted on the right side of crankcase and projected from ¢il sump inner
cavitythe opening pressure of the valve is 500250kPa.The valve has been aligned in delivery,users would
hetter not to change it.

5) Oil filter
The oil filter is of two spiral filier fitted in parallel.Dismante the old filter element and change new one,it is

easy and reliable in maintenance and replacement.

6) Oil pump

The oil pamp adopts gear pump,the number of teeth is 10,the thickness of single—stage pump is 45mm.Double
stage pump is used in ull-uxle drive vehicle while single—stage pump is adopted in other vehicles.
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7.7 Fuel supply system
The fuel supply diagram is shown in fig.7-11.

Fig.7-11 Supply system fuel circulating diagram

The fuel is drawn from the fuel tank through prefilter into the fuel pump.and is fed to the fuel filter,and then
enters into the nozzle through high pressure pump.

The surplus fuel fed by supply pump flows back to fuel tank through retum pipe or overflow pipe.

1) Injection pump

In-line P pump is adopted in all models of WD615 series diesel engine.Either max.and min.speed governor or
variable speed govermnor is used according 10 the requirements.

The model of injection pump is shown in table 2.

Smoke limiter is fitted to the injection pump of turbocharged engine so as to improve smoke exhaust when gas
turbine runs in low speed.thus outlet pressure of air compressor is low and air inlet is decreused to worsen the
combustion.Pressure compensator responds to the pressure in inlet pipe through air pipe and sets a limit to
fuel delivery as that smoke exhaust is not excessive even in low engine speed.The smoke limiter has been
aligned in delivery,users would better not to adjust it.

2) Injector assembly

WD615 EURO 2 engine adopts the injector with P series nozzle. The injection pressure is 3.0MPa.

7.8 Cooling system

The function of cooling system is to assure that the engine works continuously in proper temperature.Forced
circulaling make the system reach to the running temperature rapidly.The cooling system of WD615 engine is
ghown in Fig.7-12.
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Fig.7-12 Injection pump.njector assembly and high-pressure pipe

Muin parts:2.Injection pipe 16.Pump support 23.Injector assembly 24,25,26,27,28,29 1ligh pressure pipe 41.0il return pipe
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1) Water pump

For WD61S series dicsel cngine water pump is mommted on the front of engine,water pump housing casted in
one piece is fitted o the upper side of timing gear.The cooling water from pump housing comes into right
water fank of the eylinder block and enters into the oil coolerthen the cooling water flows into the cylinder
passage through holes on the lower right side of eylinder block 1o ¢nol the cylinder liner. The water enters into
the cylinder head passage through water ports and comes into the water outlet pipe through cullet port of the
eylinder head.The thermostat is fitted 1o the end of water outlet pipe.There are two openings on the thermostat,
one gpening is for wuter to the radiator.Another is for water to inlet port of waler pump,lhst is the “short
circulation” . When cooling water tempersture is 80 £2°C the lhermostat begins openawhen cooling water
temperature is 957 jthe thermostat is fully opened All cooling water is cooled by radiator and fed Lo the
cylinder block,When cooling water temperature is 80£2C the thermostat s closed,the cooling water passes
through the inlet port of pump so as to make engine warm up and reach to the minning status quickly and
prevent low temperature wear and prolong the scrvice life of the engine.

About 120cm’ general lithium grease for vehicles is filled into the oil passage of water pump and it should be
refilled regularly.

2) Expansion tank

The expansion tank provided by automobile factory is not fitted ta the engine,its function is to remove steam
in the cooling svstem and prevent air choke and to refill cooling wuter to the tank.The pressure inside the
expansion lank should remain 50kPathe position of the expansion tank i3 400mm higher than that of engine
and radiator (radiator is not fitted in delivery ).Do not open the covers of radiator and tank should keep good
and closed.The intermal pressurc of 50kPs is remained in the cooling system so as ta improve the cooling
efficiency and prevent cooling watcer from hoiling. The cooling system and its parts are shown in Fig.7-13 and
7=14.

2 2
7 5
A
8-
1 ¥
12— 113<‘>! 2 2
4~ .\
Noe v
| G“‘._‘ H
L -

Fig.7-13 Cooling water circulating diagram
LSwitch 2.Water—air unit 3. Venting pipe or radiator 4. Jnlet pipe of expansion lank
S.dulet pipe of warm—air unit 6. Water pipe 7.Reliel valve head 8.Expansion tank
9. Thermostat  10.Water pump 11 Water inlet cap 12, Water tank
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3.Fan

The plastic fan with 6 blades is pressed by reinforced plastic PA6.the diameter is $570 and  $620.There are
two kinds of transmission types,one is rigid transmission,another is silicone viscous clutch dnive type.

The viscous fan is controlled by temperature through double metal sensing clements.Not only the energy
saving effect is reached,but also the good running status of the engine is assured so as to guarantee the
operating and service life.The principle of the fan is that the drive wheel inside the fan clutch hub is driven
by the engine,the fan blades and hub housing are casted in one piece.A certain space exists in between the
driven wheel and hub body,when the silicone oil is filled into the spacethe drive wheel rotaies the hub body,
while there doesnt exist silicone oil in the spacethe drive wheel rotates idly (in fact it can rotate the fan
running at lower speed).A double~metal rod is the valve to control silicone oil into the spaceso the fan is
controlled by temperature. When the temperature before the fan is lower than 40°C the double-metal rod makes
the silicone oil vilve closed,the drive wheel doesnt transmit power at this time,the fan runs in 25% speed of
drive wheel.When the temperature before the fun is 60°C the silicone oil valve is fully opgned,the space is
filled with oil,the fan rotates at 95% speed of the drive wheel.Pay atention to that,when using the viscous fan,
it is forbidden to put the dismantled fan in levelotherwise the silicone vil will flow from sensor shaft fit

clearance 1o make fan lose effectiveness.

7.9 Intake and exhaust system

1) Intake pipe

The intake pipe is made of cast aluminium. The position of inlet port is on the contrary the port of the former
is facing at the back (lacing the flywheel )while the port of the latter is facing at the front,as shown in Fig.7-
15.

2) Exhaust pipe

The exhaust pipe made of nodular cast iron consists of two parts:front exhaust manifold and reer exhaust
manifold. The two manifolds are linked with each other with steel seal ring fitted to it s0 as to provide good
sealing. The rear exhaust manifold has double ports manifold with sandwich which makes the front three
eylinders and the rear three cylinders supply exhaust gas to the turbocharger separately without oceuring
disturbance.

3) Air cleaner

The air cleaner is of two-stage type,the first stage is sprial dust remover,the second stage 1s air cleaner paper
element and safety element.The max. resistance of the air cleaner should be less than SkPa.When the
maintenance indicator lights,it means that it’s time to maintain or replace the filter,otherwise the engine power
and service life will be effected.

In choosing and mounting the air cleaner and conmecting pipe,uscrs should pay attention to its sealing and
reliability. Otherwise largely increased oil comsumption,crankshaft blowby,decreased engine powerblack smoke
exhaust and so on would occur because that the filter lose its effectiveness and is in short circuit leading early
wear of the engine and could not achieve the specified service life.lt even causes the serius wear of eylinder

liner and piston ring,and breskage of piston ring and cylinder scuffing.
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The element of the air cleaner should be maintained regularly.Beat the side of the clement gently to make
dust fall down,or put the main element in clean cement ground horizontally and roll it 1o make dust shake out
after dismounting the clement from the air cleanerIt’s better to blow the element backward  (blowback from
inside to outside) by compressed air.

The air cleaner is not fitted to the engine.

7.10 Turbocharged and intercooled system

1) Turbocharger

The exhaust gas turbocharger is used for rurbocharged model and turbocharged —und ~intercooled model of
WD61S series deisel engine,the model of turbocharger is shown in table 3

The radial turbocharger is used in sll WD615 series turbocharged engine.The oil for lubricating and ccoling
the turbocharger is drawn from the rear end of main oil passage and enters directly into the lower part of the
crankcase.

The wrbocharger works in high speed (about 70000-100000r/min ),s0 after starting the engine,run the engine
idly for a short time (about 5 min,the period can alsc be shortened in stopping the engine for a short fime)
before loading.It's forbidden 1o stop the engine promptly at high speed and on large load.Decrease the speed
and load gradually and run the engine in idling for 3~5 minutes before stopping the engine.Otherwise the
turbocharger bearing would be wom and lose its effectiveness.Fill the clean oil into the inlet port in
turbocharger reassembling

2) Intercooler

The intercocler is of air=to—air cooling type.The resistance of the intercooler should be less than 10.8kPa(al
rated conditions).The inlet port is at the bottom and the outlet port is at the top.The intercooler is not fitted to
the engine before delivery.

Note:The sealing of the turbocharging line system and its parts and radiating capability of the intercooler
should be assured.

7.11 Electrical system

The electrical system,includes generatorstarter,water lemperature gauge sensor,0il pressure induction plug,
flame preheating unit ete.

1) Alternating generator

The rated voltage of the generator is 28V transistor regulaltor is fitted to it

The generator works in parallel with battery in vehicles and it is self-excited in working,

The elctrical diegram of the generator is shown in Fig.7-16,the overall diagram of the generstor is shown in
“ig.7-20,

2) Starter

The starter is of direct current starter in which it adopts electromagnet control,gear moving and single acling
unit for transmitting torque.The rated power of the generator is 5.4kW.

The electrical diagram of the starter is shown in Fig.7-17.

Overall diagram of the starter is shown in Fig.7-18.
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Fig.7-16 The electrical diagram of the generator
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Fig.7-17 Wiring diagram of starter Fig.7-18 Side view of starter

7.12 Flame preheating unit

The flame preheating unit controls automatically the glowing time and flame preheating time of the glow plug
which is fitted to the exhaust pipe of the engine according to the ambient temperature. The driver can start the
engine after the prebeating indicator giving out signal.

The principle diagram is shown in Fig.7-19.
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Fig.7=19 The principle diagram of flame preheating unit
1.Electric control unit A24 2.Cooling water pipe of the engine 3.Temp.sensor R1
4 Supply pipe to high pressure pump 5. Electromagnetic valve Yy 6.0il pipe
7.Engine inlet pipe 8.Clow plug R3 9.24V Battery 10.Electric key
|1.Fuse 25A 12.Prcheating indicator 112/29 13.Cenerator 14 Start button

Madel plate is fieed
at Jnve plitg

Veroimal Hb aercw

Fig.7-20 Generator overall diagram
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7.13 Air compressor

g The air compressor is generally of single cylinder,reciprocating crank and connecting rod mechanism.It is
7 fitted to the right hand of the injection pump and is driven by the gear of injection pump.The transmitting
ratio is 1.25.The lubricating process is:the lubricting oil from the main oil passage passes through a pipe

fitted to the cylinder block and enters into the air compressor to lubricate the bearing.then the oil flows back
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The inlet air to the air compressor has been filtered by air cleaner.The filtered air enters into the compressor
through a pipe,then it flows into the turbocharger.

The cooling method of the air compressor is:a pipe is connected between the water outlet pipe of the engine
and air compressor cylinder head.The water from cylinder head is leaded to the side inlet port of the water
pump.
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8 Operation and Maintenance

8.1 Precautions

Check the height of the coolant,lub-oil and diesel oil level whether they conform to the requirements before
starting the diesel engine.

During starting the engineaf the starting cann’t perform in 155 restarting after 2min.

After starting.run idly for about 2-3 min.and the oil pressure should be above 100kPa.Diesel engine can not
run at high speed and on high load suddenly when the cooling water temperature is not more than 60°C,
because this would have influence on the wearability and reliability of the diesel engine.

For the diesel engine with Bosch pump, while starting the engine starting fuel thick-up device must be pulled.
After starting the engine,the handle of the device should be reset.The starting fuel thick—up device need not
be used during stating in thermal siate.Diesel engine works in medium load in running —in period (in
3000km ).

Inspection on lub=eil level should be dene after stopping the engine for 5 min.Before stopping the engine,the
load and speed should be decreased and the engine runs at idling speed for 5 min.at least,

8.2 Maintenance rule
Table 11 three operating conditions of the engine used for vehicle

W(Cl ' we2 WG3

The operating condition is very bad Running mileage of the vehicle Running mileage of the vehicle
(e.g.cold or hot weatherhigh dust|with this engine is less than 6 x with this engine is more than 6 x
content,transportion  in  close| 10%m every vearie close,middle 10%km every year,ie. long distance
distance,used for construction site|distance transportion. transportation.

and  busymunicipal  engineering

vehicle snow sweeperfire hrigade

vehicle),running mileage of the
vehicle with this engine is less
than 2x10%m or operated time is
less  than 600h every ]rea.r.i
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Table 12 The first inspection,the period of periodical inspection and maintenance

~ Conskition’"} (WG 1) | (WGl ) . (WG )
Item \
The first inspection Ruaning 1000-1500km Running 1500-2000km | Running 1500-2000km
or 30-50h
Periodical inspection(P) Every 5000km or 150h |Every 1x10%m Every 1.5x10%m
Maintenance [ (WD1) 1Elv«:ry 1x10%m or 300k | Every 2x10%km Every 3x10'%km
Maintenance 2(WD2) Every 2x10%m or 600h |Every 4x10%m | Every 6x10°km
Maintenance 3(WD3) Every 4x10%m or 1200h| Every 8x10%m Every 12x10%m
Maintenance 4(WD4 )8 Every 8x10%km or 2400h|Every 16x10%m Every 24x10%m
Table 13 The period of renewing the lub=oil for STEYR vehicle
Operating . ;
condition | (WGI) (WGII ) (WGII)
|
Running mileage is less | Running mileage is less | Running mileage is more
S5 than 2x10'km every year  than 6x10%km every year | than 6x10%km every year
Item b N
First inspection | Running 1000-1500km = Running 1000-2000km ?nuar}u-; a
Every Every
¥ ey Som 1x10%m 1.5x10%m
Every Every Every
i 1x10%m 2x10%m ' 3x10%km
Every Every Every
Wi | 2x10%m | 4x10%m 6x10%m
| Every Every Every
b 4 4x10%m  8x10'%km 12x10%m
| ;
’ Every Every Every
wis 8x10%m | 16x10%m 24x10%km
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Table 14 The period of renewing the lub—oil in accordance with work conditions (varies from the ofl

consumption)
Normal work conditions (normal oil consumption ) | Bad work conditions(high oil consumption )
A ' Ayin tropies or frigid zone(the temperature is
~ uaually more than +30%C or less than -10C)
In normal temperature and the S content | : s
U{ '.he {uel i.li lwi lhﬂn 0‘5% B:ﬂm 5 content 0‘ the fW] 13[_1.5_% I.O% Y |
C:the S content of the fuel is 1.09%-1.5%
Work conditions Operating conditions
AT e T T T
Normal work conditions | WGl Every 10000km
4 e | AW 2 P o
WG 1 5000
A conditions WG ! Every 5000km
- WGl "' S000
WG 1 ? 5000
B conditions wGlil | Every 5000km
S [ well 10000
i WG I 5000
C conditions WGl Every 5000km
WG 5000
WG | 5000
A & B conditions wGll Every 5000km
K A WCGII ! 5000
WG | : 25000
A & C conditions wGll i Every 25000km
WCIl | 25000
Table 15 Maintenance rules for diesel engine
First | | | |
Items inspee- . P | WDI wD2 | WD3 | WD4
— | tim - . 3 ==1s
Renew the engine lub—oil(at least once ® e | e ° o Py
every year) | -
Replace oil filter or filter element o While renew the oil
Check and adjust the valve clearance ® ® | - o @
| Check and ad;:mqht_l;e t_q;t_;in_g_hp:asmm o | ! 5 :
nozzle - l ® pA®
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First
[tems Inspec= P wWD1 wD2 wD3 | WD4
tion |
_— e ———— i — |
Replace fuel filter element @ & } & *
Clean fuel prefilter or replace p-t_‘e;ill.l:r Y ® ._ @ PY
element :
Check the capacity of coolant and refill 1t L % - & ‘ ® ®
Renew coolant In uccordance with the requirement of table 4-5
Tighten cooling pipe clamp 0 ![
_Tiglltcn connecting parts of air jutake I!IIIF:I_ [r | -
hose and flange @ ® ® ; ® <)
Check the maintenance indicator of air : |
cleaner ® ¢ ® ___.___
Clean the dust cup of air cleaner(not
including the automatic dedusting type) ] . » ! . . »
Clean the main filter element of air cleaner When the indicator light
Replace the main filter element of air Refer to relcvant stipulation of the manual
cleaner
Rogiaqythe safoty Glter Qeditnt of air After cleaning main filter element 5 tmes
cleaner :
Check and tightesV -belt y ® a z e o %
|
s v : s i . [ — E
Check the hearing clearance of wrhocharger | i 1 %
Check and adjust injection ;);x_mp on lest _ 3 ® g P
bench 3
R | T
Check and adjust clutch stroke and rope - e | o | ® L &
Adjust the idling speed @ |

Note: @ is the mark for needing maintenance.
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8.3 Trouble shooting
8.3.1 Failture to start

Cause ered\'

1. Feul intake filter sereen of supply pump or huse Cleat away the dirt and check if the l'ucl is dum or

clogged nol.
. b Darin off the aircheck the sealing of the connector
2. Air entered into the fuel system and repeir it,
4 Wfeotion pump dacmged C!;ccbifg‘tlg;;uu outlet valve and vepair or replace
4, lrgeclor damaged .':Chook the atomuntlon of m]aclor,und repair it
. Initial angles of valve gear or fuel dehvery is
e, Check and adjust it
6. High pressure line damaged or leaked | Repair or npla:,t

Check lhe sealmg 0{ tlm *iral\-e and Lyllnder. éniet,lhe

7. Insufficient pressure in cylinder wear of the piston ring.Repair it.

8. The temperature is too low With the addition of start-nssist device

83.2 Step seon after starting

Cause - Remedy

Dismantle and clean away dirt and wateryeplace the
1. Fuel filter clogged !"lter element if necessary.

("hn’('lc fuel pipe and sealing of the connector,lighten
air venting bolt,and drain off the air.

Check piston and valve of supply pump.clean and

e —_—— -

2. The air entered into fuel systam

e S e w B

3. Swly pump doesn’t work

Tepar Lo

4. Poor quality of fuel ‘Clean fuel filter and renew fuel
5. Idling speed 18 too low Readjust it
83.3 Insufficient output

Cause Remedy
1. Air intake clogged (air cleaner choked) S::ﬁ:e tl}i‘fwm:lrﬂ?f:ﬂ and air intake P‘P"ﬂ“l"f‘n or
2. Exhatist back pressure is oo high Eeh;c: the valve -tming and cxhaual pipe,adjust aud
3. Insufficient pressure in supercharged system Block up the leakage of pipe’s connccnng

- DS B R i
4. Faults in wrbocharger Heplnce the turbocharger asnemblv
4.1 Compressor and turbine streets choked up Clean or replace
4.2 Floating bearing cease 10 be in effect Replace
4.3 Carbon deposit in clearance of turbine Clean
and compressor back :
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Cause Remedy

5. Imercooler damaged Repla_c Of repair

— — — ——t e ————

Lhetk the sealing of fuel pipe and conneclor,the fuel
filter um.l fuei line.Repair,clean or replace

7. Poor quaﬁty of fuel t(iltai.ﬂ‘!;he fuel tank filter partz and fuel pipe.Rencw

6. Leakage or choke of fuel line

8. Excessive wear far injection pump or governor Repair or replace

9. Smoke—limiter diaphragin of injection pump
damaged K

10. Air pipe of smke-—hmttl‘r damaged Replace

Repair or replace

Cheek l_.lnls-.injecling pressure.clean away the carban |

1. For Rty deposit in nozzle.adjust and reapir injector

]2. lnwnul liming of valve gear or fuel delivery Cheek and adjust it
13. ngh-speed of governor is adjusted too low Check the speed-go%ming,and adjust

14. Oil level is too high Cheek the oil-dipstick.and drain off unnecessary oil

b — —a —_——

3 Check th d at hot stat
15, Leukage'in cylinder gaskets L:rlf:-. ' ;ﬁ forpoamed PRy state.replace

16. Piston ring broken,the clearance of main bearing N :
s too large

chlacc worn parts or overhaul the engine

17.Cylinder liner or plston wornyor piston scuffing Overhaul the tmgmq,

—— e

8.3.4 Fuel consumption is too high

Cause Remedy
e ____  be i
1. Air mlake cloggerl(ur oleanrr choked ) Check air clmner and air intake pipethen clean them
2. Exhaust back jpreeurs is o high Check exhaust pipe snd brake valvethen clean them
3 Poo:r quality of fuel : chm\ the fuel according to requirements
4. Fuei line choked Lhet,k and repair
5. Fuel line leaked Check and repair
6. Poor atomizing Check,adjust and repair

Adjust valve thme and injection advance nngle

7. Incorrect timing of valve gear of fuel delivery e eosd g 1o - e

8. Leakage n cylinder gasket Check pressure

9. The clearance of main bearing is too large. anmr ‘
need Lo overhaul Check and overhaul
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SNOTRMR
Cause F{cmed}'
10. Piston arufﬁt;é ________ Hcplalr l.,)'hmlu lmcr,pcslnn and p1slrm nn; R\
11, Insufficient pressure in auprn hargmi syslem - Block up the leskage of pipe’s connecting .
12. Faults in lmbo(.h;rgu Check and rei:nlnce %
13, Intercooler damaged or leaked -'Lﬂéplace or 1;m1 )
8.3.5 Black smoke exhaust
Cause Remedy
l. ':;r]:r;ke isn't free or exhaust baruffrmsure is . Ui““ L+ i
2. Poor quality of fuel Renew
3. l;wurrect timing of valve gear or fuel supply Adjust seconding to requirements
4. Poor atomizing Check repair or replace injector
3. Excessive injection quantity Chu.k and ud]t;l-"_ b_y“_manu:l'acmrer]
6 Insufficient pressure in supercharged system B Block up the leakage Ofplp;;; connecting
7 Faults 1; ;urbmba;g;'_ Replace
8. Intercooler damaged or leaked Replace or repair
9. Incamect working point of sn;okf;limi; y - Rendjuattl;;;anufacm) - _
83.6 Whiteblue smoke exhaust
L Cause Remedy ol
T l;onr t;lmhtv of fuel contains water Renew fuel K\

e

2. Temperature of cooling water is 100 low

Check working temperature of timrmoataﬁaphuc if
necessary

S

[_—l’oor alolmzmg

18 00 low

6. Wear—in ln.lhum l.ht. pwl.wu rings and Lyhmh r
liners is not good

7. The gaps of the piston rings are nol staggered

8.Piston oil nings cease to be in effect

3, Incorrect timing of valve gear of fuel delivery Check and ad;usl
i Check i Wpair
5. Incomplete combustion scuffing and the pressure | Check piston ring,eylinder liner.cylinder gasketand
. | repair them

Go on weanng-in

Ad juut.reaaaemblv

i Raplacta
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Cause

Remedy

9. The fit clearance between piston and Wlil;dcl liner
% 100 large

—

10. The sealing rmg of turbocharger worn

Repl.lr or n:plnu.

C[wck and replace

I1. The lhrust hurmg of turlmchu.rger WO

Check and replace

e —— e

12. The ml relurn pipe of turbocharger choked

Clean or repair

8.3.7 Lub—oil gathered in air intake port and air intake pipe of turbocharger

Cause

Remedy

1. The sealing of turbocharger cease to he in effect

Repuir or replace lurboclmget

2. The gas—oil separator cease to be in effect

Replacr

3. Lub=oil level in oil sump iz too high

Drain off unnecessary oil accoding to requirements

8.3.8 Uneven engine speed

Cause

- el B

1. Poor quality of fucl,containe water or wax

Clm fuel system,and renew fuel

...a P

2. Air entered into fuel suction pipe

Check the sealing of fuel pipe and connector,drain off

uir

3. Faults in flyweight of gov;fhor and dpeed
governoring spring

—— -

Check and repair(by manufacturer)

4. Uneven fuel delivery

Check and adjust

5. Unstable atomizing

Check nnd repmr

6. Surgp in turbocharger

7. Bearing of turbocharger damaged

Wash oumpmssnr streets,clean nway the carbon
deposit from exhaust passage

Repalee it

8.3.9 Lub-oil pressue is too low

Cause

Remedy

1. Oil level in oil sump is too low

Clook'0il leakage,add oil

2. Faults in pressure regulating valve of main oil
passage =

Check valve,clean and repair

|3, Strainer,oil p;pea connector gusket choked or
broken

Check strainer and conneclor.repair

4 Lub-—ml doesn’t conform to spemﬁcanonu

Renew the lub-oil according to requirements

5. 0il intake pipe of oil pump leaked

Check the oil pipe and connector,repair or replace
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Cause

Remedy

P — s

6. Water lemperature in coohug system and  oil
lemperalure are 100

Check cooling system,and correct it

7. Excessive resislance nf ml filter

Ichcw the filter element

I8 Ol ro-nler chnked

Check and clean

9. Muin uli pussage choked

Check and clean

10. The clearance of main bearing is is to0 largr or
muin bearing damaged

Check and replace

11. Excessive wear of parts, need o overhaul

G;cclt the wnrkiné Wme of the eng.ilzl-c.‘yvc:rhmll

b e -

8.3.10 Cooling water temperature is too high

Rcmedv

Cause

1. Wau-r level in waler lanlr is too low

Check water leakagu,xdd water

L e e —

2 Water tan]: clog,ged

Clean or repair

3 The belt of water pump loosened

&djuul tension at-cnrdmg 1o requirements

4. Water pump gasket danugerl.\\ater pump impeller

worm

Check and mpmr.nr replace

5. Faults in thermostat

=

6. Water pipe dumagcd anrl air entuu]

! Replwe it

Check the water pipe,connector and gaskei.fl_cmw the
damaged parts

7. The oil level in oil sump is o low Check oil lenkagc.mpmr and add ofl
83.11 Parts wore quickly
Cause

Remedy

1. Filter clement of air cleaner is unqualificd or

damaged

Check and replace filter element

-

2. Air leakage in air intake system

Cleck air intake pj‘pc,rgésket und econmecting sleeve,
repair or replace

3. Oil level in oil sump is 100 low

Check oil lukuge,repmr and add oil

4. Oil passage claggcd

'Clean

——

5. 0il doesn’l conform 1o npec:fcauans

6. Piston rings broken or worn

iHenew lub—oil according to s;:_mciﬁcntim |
Heplme

7. Cylinder liner and piston worn or piston scuffing

Dismantle and check piston and liner rrpmr or
replace

8. Filter element of oil filter exn not be re;ﬁl;iciul in
time

9. Excessive wear of parts.nced o overhaul

10. (.rankuhaft i8n "Peoncentric with the shaft of
engine follower

Replace it

Cheq,,k ﬁ]{, mllongn and o'urhaul

——

Cheek the mounting support,repair it

11. Wrong oil grade

Adopt correet oil grade
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83.12 Noise is too high

Cause

1. Poor quahly of fuel

Renew fuel

2. Temp.of coohng water is too low

Check thermostat,replace it if necessary

3. Incorrect timing of valve gear or fuel delivery

Check and adjust

4. Poor stomizing

Check,repair and adjust

5. Excessive injection gquantity

Check and adjust (by manufacturer)

6. Vnhmuun damper damaged

e e .

Check connecung bolt and replace damaged puna

7 Laalugc in valve or adjusted unsunnblv

DmmnnLle and check va.lve.madjust it

8. Excessive gear clearance or tooth broken

9. Cylinder liner or piston worn.or piston scuffing Check and repair,or replace
10. Push rod bended or broken Replace it
11. Piston rings broken or worn Check and replace damaged parts
12. Excessive wear in main bearing Check and replace ot
13. Excessive thrust clearance of crankshaft Replace the lhnnt plate
14. All main bearings are not concentric _lCheck and repmr
15. Crankshaft isn’t concentric with the shalt of |
e follower ' Check the bolt
16. Exeeslive wear in parts,need to overhaul 'Check the mileage and overhaul
WClean compressor streets,and clean away the carbon
17. Surge in turhocharger d osit fm"'_,__l ust passage

18. Sealing ring of mrhoclurger sintered

19. T:libocharger bearing ed moving perts and
fixed parts bumped ¢ ach other

20. Foreign hody entered turbocharger rbine or
compressor impeller

Replace turbocharger assembly

Replace turbocharger assembly

Replace turbocharger assembly




Operation and antenance Manual for \HB&"%’%&T ﬁlro ”ﬁ Diesel Engns

8.3.13 Starting motor doesn't work

SINOTRUK

Cause

1. Insufficient charging for baltery

] Remedy

—_— T 4

Check,change or replace

2. Bad contact in conneeting wire

Check up circuittighten terminal

3, Fuse broken

4. Bad contact in brush

Rrpluu:

Clean brush surface or l'ep]m..c brush

o —

5. Short circuit in sterting motor

—

Check and repair it.or replace the motor assembly

8.3.14 Starting motor is powerless

Cause

i_ Remedy

o

1. Insufficient voltage of battery

Change or replace

2. Bearing bush worn

3. Bad contact in brush

4. Commutator unclean or sintered

R:.place heanng assembly

Clean bmsh surface or rupl&u, brush

Clean away the dirt and furhished using :..andpa.pe
replace commutator assembly

= —

J Scaiing off at wive end

Reweld

6 Bad contact for switch

7 Track dlped for wore duloh

Check and repair

| Adjost working moment of clutch or replace

8.3.15

_—

or

Generator doesn’t work
Cause B Remedy -
1. Wire wmlecnng hrukcn.shon carcml,jomt loosened gﬂh?ahomtﬂ‘;ﬁetins wire of generator
2. Coil of rotator and stator rhmwd broken Repair or replace
3. Rectifierpubé damaged et
4, Insufficient of terminal damngvd wire broken Repair
5 \'oltage regul.ulcd by regulalor is too low Y Repair | _

6. Contact of regulator fused

| Repair or replace
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8.3.16 Insufficient charging of generator

Cause . ﬂemﬂ!}

—_—— s e m—————

1. Connecting wire broken or shorted,terminal loosencd  Repair

2. Coil of rotator and startor shorted or broken partially |Rﬁpmr ar replw.c

3 Bvlt o? ;c;r lovsened AY Check :md ad_lu% wmulc;_n_ N
4. Rectifier tube damaged bad contact in Lrush Repair

5. Insufficient voltage of regulator .’ : 29 lli_tgululo K 1
6. Field coil or resistance connecting pipe broken Repair or replace

 Add electmlyte or renew batlery

I

7. Insufficicnt clectrolyte of battery or battery is too old

8.3.17 Uneven charging current

Cause ! Remedy
[ 1. Coil of rotator or stator - will short or‘bmak g Repmr or replace i
LZ Bad oomq_gy_yg_l;_i'ush Re;;u_ B\ 2
3. Terminal lovsened and bad contact  Repair
4. Voltage regulator damaged Repalr TV
5. Incorrect regulated voltage " \J28 -—“-Ij:hcck and regulate

83.18 Generator over-charged

!
Cause i Remedy
1 Slmrted in ba!lery Regulate
2. Voltage of regulator is oo high Repair or n.gulule
3. Bad contact in regulator Repair
4, Faults in regulator contact,voltage coil or resistance e —
connecting wire broken Repair or replace

8.3.19 Abnormal sound in generator

5. Stater coil shorted ' Repair or replace

Cause ety
I. Incorrect mounling [ur. generator o ‘:-R-c;;i .
2 + Bearing damaged Ve T bl v
3 Moving paris bumpmg lo fmell parts Reoaif O-I'_l'q:lace —— a2y
ﬂfﬂm—fwd Replace R a’t = B
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Opinions from user

User name : Telephone number( Area code) ;
Working unit. A Cable address:
Ad;iresn‘ Post code ; v A ¢ N
M_odel‘;;'.\:ehwle ﬂ?ﬁ;ﬁ‘}”‘ "“5'“"' -- | Ordering No. !
Operating oondiﬁoml Op??:ir“ﬁ%'@ : Working conditions -— {
Failure time | Trouble | Reason t Remedy Remarks
|
|
|
| | |
Opinions or advices

Note :Send to sales company of China National Heavy Duty Truck Group Co., Lid with registered mail,

Post code ;25003 |




