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SAFETY

This symbol means ATTENTION! BECOME ALERT! YOUR SAFETY IS
g INVOLVED. The message that follows the symbol contains important

information about safety. Carefully read the message. Make sure you

fully understand the causes of possible injury or death. 11.C

To prevent injury always follow the Warning, Caution
and Danger notes in this section and throughout the
manual.

Put the warning tag shown below on the key for the
keyswitch when servicing or repairing the machine. One
warning tag is supplied with each machine. Additional
tags Part Number 331-4614 are available from your
service parts supplier.

o
DO NOT REMOVE
THIS TAG!

See Other Side Reason
ICase
‘A‘YMWV
Case Part No Pried In
3214614 uUsa Siyned By e
= J =

WARNING: Read the operator’s manual
to familiarize yourself with the correct
control functions. 627

WARNING: Operate the machine and
equipment controls from the seat
position only. Any other method could
result in serious injury. 4859

. WARNING: This is one man machine, no
A riders allowed. 358

Don 8-86530

WARNING: Before starting engine, study
Operator’s Manual safety messages.
Read all safety.signs on machine. Clear
the area of other persons. Learn and
practice safe use of controls before
operating.

It is your responsibilty to understand and
follow manufacturers instructions on
machine operation, service, and to
observe pertinant laws and regulations.
Operator’s and Service Manuals may be
obtained from your J.l.Case dealer

WARNING: If you wear clothing that is too
loose or do not use the correct safety

equipment for your job, you can be
injured. Always wear clothing that will not
catch on objects. Extra safety equipment
that can be required includes hard hat,
safety shoes, ear protection, eye or face
protection, heavy gloves and reflector
clothing B3 A

WARNING: When working in the area of
the fan belt with the engine running,
avoid loose clothing if possible, and use
extreme caution. 354

WARNING: When doing checks and tests
on the equipment hydraulics, follow the
procedures as they are written. DO NOT
change the procedure. a7 aa

WARNING: When putting the hydraulic
cylinders on this machine through the
necessary cycles to check operation or
to remove air from a circuit, make sure all
people are out of the way. 17 s
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WARNING: Use insulated gloves or
mittens when working with hot parts.

CAUTION: Lower all attachments to the
ground or use stands to safely support
the attachments before you do any
maintenance or service. )

CAUTION: Pin sized and smaller streams
of hydraulic oil under pressure can
penetrate the skin and result in serious
infection. If hydraulic oil under pressure
does penetrate the skin, seek medical
treatment immediately. Maintain all
hoses and tubes in good condition. Make
sure all connections are tight. Make a
replacement of any tube or hose that is
damaged or thought to be damaged. DO
NOT use your hand to check for leaks,
use a piece of cardboard or wood.

CAUTION: When removing hardened pins
such as a pivot pin, or a hardened shaft,
use a softhead (brass or bronze) hammer
oruse adriver made from brass or bronze
and a steel head hammer. :

CAUTION: When using a hammer to
remove and install pivot pins or seperate
parts using compressed air or using a
grinder, wear eye protection that
completely encloses the eyes (approved
goggles or other approved eye
protectors). o

CAUTION: Use suitable floor (service)
jacks or chain hoist to raise wheels or
tracks off the floor. Always block
machine in place with suitable safety
stands.

Don 8-86530

CAUTION: When servicing or repairing
the machine. Keep the shop floor and
operator’'s compartment and steps free
of oil, water, grease, tools, etc. Use an oil
absorbing material and or shop cloths as
required. Use safe practices at all times.

CAUTION: Some components of this
machine are very heavy. Use suitable
lifting equipment or additional help as
instructed in this Service Manual.

DANGER: Engine exhaust fumes can
cause death. If it is necessary to start the
engine in a closed place, remove the
exhaust fumes from the area with an
exhaust pipe extension. Open the doors
and get outside air into the area.

DANGER: When the battery electrolyte is
frozen, the battery can explode if (1). you
try to charge the battery, or (2). you try to
jump start and run the engine. To prevent
the battery electrolyte from freezing. try
to keep the battery at full charge. If you
do not follow these instructions. you or
others in the area can be injured.

DANGER: Batteries contain acid and
explosive gas. Explosions can result
from sparks, flames or wrong cable
connections. To connect the jumper
cables correctly to the battery of this
machine see the Operator's Manual.
Failure to follow these instructions can
cause serious injury or death.

Issued 6-89  Printed in England
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GENERAL INFORMATION

CLEANING

Clean all metal parts except bearings, in mineral spirits
or by steam cleaning. Do not use caustic soda for
steam cleaning. After cleaning dry, and put oil on all
parts. Clean oil passages with compressed air. Clean
bearings in kerosene, dry the bearings completely and
put oil on the bearings.

INSPECTION

Check all parts when the parts are disassembled.
Replace all parts that have wear or damage. Small
scoring or grooves can be removed with a hone or
crocus cloth. Complete visual inspection for
indications of wear, pitting and the replacement of parts
necessary will prevent early failures.

BEARINGS

Check bearings for easy action. If bearings have a
loose fit or rough action replace the bearing. Wash
bearings with a good solvent or kerosene and permit to
air dry. DO NOT DRY BEARINGS WITH COMPRESSED
AlR.

NEEDLE BEARINGS

Before you press needle bearings in a bore always
remove any metal protrusions in the bore or edge of the
bore. Before you press bearings into position put
petroleum jelly on the inside and outside diameter of
the bearings.

Don 8-86530

GEARS

Check all gears for wear and damage. Replace gears
that have wear or damage.

OIL SEALS, O-RINGS AND GASKETS

Always install new oil seals, o-rings and gaskets. Put
petroleum jelly on seals and o-rings.

SHAFTS

Check all shafts that have wear or damage. Check the
bearing and oil seal surfaces of the shafts for damage.

SERVICE PARTS

Always install genuine Case service parts, when
ordering refer to the Parts Catolog for the correct part
number of the genuine Case replacement items.
Failures due to the use of other than genuine Case
replacement parts are not covered by warranty.

LUBRICATION

Only use the oils and lubricants specified in the
Operator’s or Service Manual. Failures due to the use
of non specified oils and lubricants are not covered by
warranty.

Issued 6-89  Printed in England
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STANDARD TORQUE DATA FOR NUTS AND BOLTS

Where no special torque data is specified, the following torque figures should be applied. Threads should be lubricated
with engine oil or chassis grease.

TORQUE SPECIFICATIONS + 10%
GRADE 8.8 GRADE 10.9 GRADE 12.9
SIZE

Ib-ft Nm kg/m Ib-ft Nm kg/m lo-ft Nm kg/m

5 mm 4 55 0.56 55 75 0.76 6.6 9 0.92
6 mm 6.6 9 0.92 9.2 125 1.27 11 15 1.53
8 mm 16.5 225 2.3 23 315 3.2 26.5 36 3.67
10 mm 32 44 45 45 62 6.3 55 75 7.65
12 mm 57 775 7.9 81 110 1.2 95 130 132
14 mm 88 120 12.2 125 170 17.3 155 210 21.4
16 mm 140 190 19.4 195 265 27 236 320 32.6
18 mm 192 260 26.5 269 365 37.2 320 435 44.3
20 mm 273 370 37.7 383 520 53 457 620 63.2
22 mm 369 500 51 516 700 71.4 619 840 85.6
24 mm 471 640 65.2 665 900 92 796 1080 110
27 mm 702 950 97 996 1350 | 1377 | 1195 | 1620 | 165.2
30 mm 955 1300 | 1325 | 1328 | 1800 | 1836 | 1593 | 2160 | 220.3
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FITTINGS, CONNECTIONS AND PLUGS

TORQUE DATA FOR HYDRAULIC FITTINGS

1001-7

Diameter x Pitch Newton / Metres Pounds / Feet Kilogram / Metres
10 mm x 1 20 14.5 2
12mmx1.5 35 26 3.6
14 mmx 1.5 45 33.2 46
16 mmx 1.5 60 44 6.1
18 mmx 1.5 70 51 7.1
2 mmx 1.5 100 73 10.2
27 mm x 2 200 147 20.4
33mmx 2 280 207 28.6
42 mm x 2 380 281 38.8

NUTS FOR TUBES AND HOSES

Diameter x Pitch Newton / Metres Pounds / Feet Kilogram / Metres
16 mmx1.5 20 145 2
18 mmx 1.5 35 26 3.6
20 mm x 1.45 45 33.2 4.6
24 mmx 1.5 60 44 6.1
FLANGES
Diameter x Pitch Newton / Metres Pounds / Feet Kilogram / Metres
8mmx15 28 21 29
10mmx 1.5 55 41 5.6
12 mmx 1.75 90 67 9.2
14 mmx 2 145 107 14.8
16 mm x 2 230 170 235

Don 8-86530
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MODEL AND PIN NUMBERS

When ordering parts or when requesting information or assistance, always give the identification numbers of your
machine.
Write the model and PIN numbers of your machine on the lines below.

Machine Model Number

Machine PIN Number

Engine Serial Number Final Drive Serial Number:
High Pressure Pump Serial Number Right Hand Side
Low Pressure Pump Serial Number Left Hand Side

Don 7-32351 Issued 5-90  Printed in England
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GENERAL SPECIFICATIONS

Capacities

Engine Oil Capacity (with filter change) ...........cccooiiiiiiii e, 10.5 litres 2.77 US gallons
Engine Cooling System (with cab heater) ..o, 14 litres 3.7 US gallons
FUBE TANK e 247 litres 65 US gallons
Hydraulic Oil Tank Capacity .........c.cccvviiiiiiiiiiie et 100 litres 26.3 US gallons
Total Hydraulic System Capacity ..........ccccvviviiiiiiieiicc e 155 litres 40.9 US gallons
Final Drive Transmission Capacity (each side) .........cccceeveviieiiiiiiiiiceee, 1.5 litres 1.6 US quarts
Swing Reduction Gear Capacity ...........ccocovevoiiiiiiiiieiceeee e 3.5 litres 3.7 US quarts
Track FIONt IAIEIS ....ccvviiiiiiiie e e 0.25 litres 0.26 US quarts
Track LOWET ROIIEIS ..o 0.26 litres 0.28 US quarts

NOTE: These capacities are only a guide to the quantities. Always use the dipstick, sight gauge or level plug to make sure
that fluid levels are correct.

Drawbar Pull
DIAWDET PUIL oo 101080 N 22725 Ib

Drive Speed

DIVE SPEEA ....iiiiiiiiiiee e 3.5 kph 2.17 mph

Electrical System

TYPE OF SYSIEIM oot 24 volts, negative ground
Alternator
Y F= o102 T (] = PSSP RUUPRO PSPPSRSO Bosch
OULPUL ettt ettt ettt et r et et re 28 volts at 45 amperes
Resistance of rofor WINAING ........ooiii e e 9.0 ohms
Resistance of Stator WINAING .......cocooiiiiii ettt e e 0.22 ohms
Minimum brush [ength ... 14 mm (0.55 inch)
Batteries
Number Of DAteries FEQUITEA ...........coiiiiii it e bt e et e e e ebe e e be e e bbe e e treeanne 2
Voltage Of €aCH DAHEIY .......ooiiiii e et e et 12 volts
RESEIVE CAPACIEY ....iviiiiiiiiici ettt ettt et 160 minutes
Cold cranking capacity at =17°C (0%F) ...ccooiiiiiiie ettt 800 amperes
Load for capacity (I0Ad) tESt ........cccviiiiiiii s 400 amperes
Starter Motor
Y TR0 £- To1 (U] = S ST O OO T T O PSSP PPTRPPUPN Bosch
No load test at 27°C (80°F)
A o] | - S PP SPUROUSPURPPRTPUN 23 volts
CUITENE AFBW .ottt ettt ettt e 85 amperes maximum
ArMALUTE SPEEA ..ottt bbbt 7000 rpm minimum
Brush IENGIN ..o e 8.5 mm (0.3125 inch) minimum
AMMALUIE TUN-OUL .ooiiiiicce et e 0.03 mm (0.001 inch) maximum
Commutator di@MELET ..........cooiiiiiciiceee e 42.5 mm (1.74 inch) minimum
ArmMature €Nd PIAY ....oooveoiiiiieci e 0.05 to 0.4 mm (0.002 to 0.15 inch)
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Fluids and Lubricants

BAEIES ...iivveiieieiteeeee et add drinking or distilled water
Engine Coolant SOIULION ..........oiiiiiiiiiii refer to page 9
ENGINE LUDFICAION .......viiiiiiiiiiiiii refer to page 9
FUBL oot refer to the entry on this page
Hydraulic Ol ......ccouiiiiiiiiiie e Case hydraulic excavator fluid (MS 1230)
Final Drive Transmission LUDFiCaNt .............ccccocciiiiiiiiiii Case IH 135-H EP gear lubricant

or a gear lubricant APl GL-5 (SAE 85W-140)
Swing Reduction Gear Lubricant ... Case IH 135-H EP (gear lubricant)

or a gear lubricant APl GL-5 (SAE 85W-140)
Track Roller and Front Idler Lubricant ..........c.cccocvvininiiiiin, Case IH No. 1 Single Grade engine oil SAE 80
Turntable Ring Gear Lubricant ... Case IH molydisulfide grease
Grease Fitting LUDMCANT ... Case IH molydisulfide grease
Fuel

Use a good grade of Number Two diesel fuel.

Specifications for Acceptable Number Two Diesel Fuel:

API Gravity (MINMIMIUM) ..ot s e s ettt 30
Flash Point (MINIMUM) ....oooiiiic s 52°C 125°F
Cloud Point (Wax Appearance Point) (Maximum)..............cocoviiiiiiiiiie, -2°C -5°F
Pour Point (MaXIMUM) .....oviiiiiiecieei e 5°C (10°F) Temperature
Distillation Temperature, 90% POINt...........ccccooiiiiiiiii 282 to 329°C 540 to 625°F
Viscosity at 38°C (100°F)

(0= 411151 (o) (=< T T T T T TP P PP PPV RPRPPRTPPRPPIT 20t0 43

Saybolt SECONAS UNIVEISEL ............ccooiuiiiiiiiiiiiiii s 32 to 40
Cetane Number (MiNiMUM) ... 40 (45 to 55 for winter or high altitudes)
Water and Sediment by VOIUME (MaXIMUMY.......ccooiiiiiiiiieeiiiiii et 0.05 of 1%
Sulfur by Weight (MaXimUmM).......c.ccoiiimiiiiii e 0.50 of 1%
Copper Strip Corrosion (MaXIMUM)..........cciiiiiiiiii it Number 3
Ash by Weight (MaxXimMUM)........ccooiiiiiiiiiii e 0.01 of 1%
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1002-6
Hydraulic System

Low Pressure Pump
Comprises one body with a fixed flow for the servo-steering hydraulic circuits,

Maximum flow at 2000 FDM: .o.ooiieee e 24 |/min 6.3 US gpm
OPEIAtING PIrESSUIE ..ottt ettt 28 Bar 406 psi
Flow Setting Times
BOOM U .ttt 3.3 to 3.5seconds
DHPPET TNt 4.7 to 4.9 seconds
BUCKET N ..ttt ettt e bt e et e e s et e e e st eesE e e e tb e e st e e e sb b e e esbe e e sebee e e sbbaeeantneas 3.3 to 3.5 seconds
Flow Setting Valve Rates (cylinder large chamber):
BOOM FAISING ....voviveieiieeiiie ettt 148 to 155 I/min  36.7 to 38.4 US gpm
BOOM IOWEIING  +..eoviviieiiieeee ettt 28 to 45 l/min 6.9 to 11.1 US gpm
BUCKEL OPENING ...ttt 75 to 100 I/min  18.6 to 24.8 US gpm
BUCKEE CIOSING ...ttt 95 to 105 I/min 23.5 to 26 US gpm
DIPPEr EXIENSION....c..itiieeiiiiciii et 110 to 125 I/min 27.2 to 31 US gpm
DIPPET TEITACHON ... ittt 122 to 130 I/min  30.2 to 32.2 US gpm
Right-hand travel in forward drive ..., 88 to 95 I/min 23.2 to 25 US gpm
Left-hand travel in forward drive ... 88 to 95 I/min 23.2 to 25 US gpm
Right and left-hand travel in forward drive ..........cccocooviniiiincins 176 to 190 I/min  46.5 to 50.1 US gpm
OffSet DACKNOE ....c.iiiiiiciiie e 25 to 35 I/min 6.6 t0 9.2 US gpm
Hydraulic Oil Test TEMPErature .........c.cccoccoiiiiiiiiiiiiie e 50°C 120°F
Pressure Settings
Attachment Flow Cut-off Valve (LS1) ..o 360 to 370 Bar 5221 to 5366 psi
Attachment Valve Bank Main Relief Valve ............ccccccoovviiiiiiien, 435 to 445 Bar 6309 to 6454 psi
Regulator

Torque Regulator Valve,
97 I/min (25.6 US gpm) engine speed 2020 rpm at a pressure of .. 275 Bar

Load Sensing ValVe (LS)......c..ocoriiiiiiieeece et 18 to 20 bar

Travel Flow Cut-off Valve (LS2) .......ccocviiiiiiiii e 405 to 415 Bar
Circuit Relief Valves:

BOOM & TAISING .ovviiiiiiie et 380 to 405 Bar
BOOM : IOWETING .oviiiiiiiicci e 400 to 435 Bar
Bucket : opening, ClOSING ......coooiiviiiieiie 380 to 405 Bar
Dipper : extension, retracting .........cccooieiiieiii 380 to 405 Bar
SWING & right, 1Eft oo 320 to 330 Bar
Travel : forward drive, reverse drive .........cccccovviviiiiiiieiiiiee e 420 to 435 Bar
Boom and Dipper Anti-Drift Valve .........ccccccviiiiiiiii 390 to 410 Bar
Boom and Dipper Safety Valve ............ccocceviiiiiiiic e 390 to 410 Bar
Low Flow (Clamshell SWING) ......ccccooiiiiiiiiii 130 to 150 Bar
OFfSEE DOOM ..o 180 to 200 Bar

3988 psi
261 to 290 psi
5874 to 6019 psi

5511 to 5874 psi
5801 to 6309 psi
5511 to 5874 psi
5511 to 5874 psi
4641 to 4786 psi
6091 to 6309 psi
5656 to 5946 psi
5656 to 5946 psi
1885 to 2175 psi
2610 to 2900 psi
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Counter Rotation Valve
Reduction Pressure (A2) ........cc.oooveiieiiiiiiiieeeiee e 19 to 20 Bar
Selector Sequence Pressure (A3) .......cccocviiiiiiiiiiii 14 to 15 Bar

Thermostat Controlled Valve

SEAMS 10 CIOSE ... ettt e et e et e e et e e e et e ettt e e 40°C

FUIY CIOSEA. ... ... e 50°C
Track Speed

7 REVOIULIONS ...ttt e ettt e e e e b bt e e e e e e et e e e e e e e s sttt rbraraaeseeaaes

Tracks, Rollers and Idlers

TrACK TENSION ...veiviieireieie ettt et 260 to 280 mm
Maximum Pin and Bushing Wear Over Four Links ... 703 mm
Maximum Link Wear (ITRAC LINK) ..o 86.6 mm
Maximum Track SN0 WEAT ........c..cooviiiiiiiiiee e 12 mm
Maximum SPacer WEAT .........ccocooviiiiii i 46.5 mm
MaxXimUM 1AIEr WA ......oviiiiiecie et 35 mm
Minimum Diameter on Track Roller ... 137 mm
Weights
Operating WEIght ........ccooiiiiii 13200 kg
COUNEIWEIGNT ...oeeiiiecit s 2900 kg
TUMNEADIE BEAMNG ...ttt 135 kg
Attachments
4.30 (169 inch) Boom with Dipper Cylinder ...........cccocoooiiiiiiiiici 830 kg
210 cm (83 inch) Dipper with Links and Bucket Cylinder ............ccccooooiiin 485 kg
235 cm (106 inch) Dipper with Links and Bucket Cylinder .............ccccocoeiiiiie 505 kg
Buckets
60 cm (24 iNCh) BUCKEL ........coiiiiiiii i 360 kg
75 cm (300nch) BUCKEL .......covciiiiiiii 405 kg
85 cm (34 iNCh) BUCKEL .........ccviiiiiiiiiie 430 kg
95 cm (37 iNCh) BUCKEL ......cocoiiiiiiiiiicc 460 kg
105 cm (42 inCh) BUCKEL .......coooiiiiiiici e 495 kg
120 cm (47 iNCh) BUCKEL ......cviiiiiiiiiicc 515 kg
Cylinders
Boom Cylinder (BACh) ......cviiieiiiiiiii e 95 kg
DIPPEr CYNAET ..o 107 kg
BUCKEE CYIINAET ....eevieis e 85 kg
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275 to 290 psi
203 to 217 psi

104°F
122°F

............. 60 seconds

10.2 to 11.1 inch
27.7 inch
3.41 inch
0.47 inch
1.83 inch
1.37 inch
5.39 inch

29040 Ib
6395 Ib
300 Ib

18261 Ib
1067 Ib
1113 Ib

790 Ib
890 Ib
945 Ib
1010 Ib
1090 Ib
1133 Ib

209 Ib

235 b
187 Ib
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1002-8
RUN-IN INSTRUCTIONS
Engine Lubrication

Fill the engine crankcase with CD service classification oil that has the correct viscosity rating for the ambient air
temperature. Refer to Engine Lubrication on page 8. Install new oil filters, after the engine has been rebuilt.

Run-In Procedure For Rebuilt Engine

STEP 1  Disconnect the wire to the electric shut-off on the injection pump so that the engine will not start. Crank the
engine for 30 seconds until there is oil pressure, then reconnect the wire.

STEP 2 Remove the air from the cooling system at the temperature sending unit.

STEP 3 Run the engine at 1000 rpm minimum load for 5 minutes and check for oil leaks.

STEP 4 During the Run-In, continue to check the oil pressure, coolant level, and coolant temperature.
Run-In Procedure For Rebuilt Engine (With A Dynamometer)

The following procedure must be followed when using a PTO dynamometer to Run-In the engine. The dynamometer will
control the engine load at each speed and will remove stress on new parts during Run-In.

During the Run-In, continue to check the oil pressure, coolant level and coolant temperature.

STEP TIME ENGINE SPEED DYNAMOMETER SCALE LOAD
1 5 Minutes 1000 rpm 50
2 5 Minutes 1100 rpm 1/2
3 5 Minutes 2200 rpm Full

Run-In Procedure For Rebuilt Engines (Without A Dynamometer)

STEP TIME ENGINE SPEED LOAD
1 5 Minutes 1000 rpm No Load
2 5 Minutes 1100 rpm Light Load
3 5 Minutes 2200 rpm Full

Run-In Procedure
For the first 8 hours, operate the engine at full throttle maintaining a normal load. DO NOT “baby” the engine, but avoid

converter or hydraulic stall. The engine must not be “lugged” below the rated engine rpm (Do not stall the engine more
than 10 seconds).

Don 7-32351 Issued 5-90  Printed in England



1002-9
Engine Cooling System
COOIANE SOIULION ...ttt ettt Ethylene Glycol
IMPORTANT: When using ethylene glycol coolant solutions, always have a minimum of 50% ethylene glycol coolant in
the system. Do not put more than 50% ethylene glycol in the cooling system unless the ambient air temperature will be

less than -36°C (-34°F). More than 50% decreases heat transfer and will cause the engine surface temperture to be
higher than normal.

TREIMMOSTAL ..o.veeireiecee et et Starts to open at 82°C (180°F)
Fully open at 94°C (201°F)
RAAIAIOT CAP  ..vvvieereetiet ettt 1.03 Bar (15 psi)

Engine Lubrication
Engine Oil Type

Case IH No. 1 engine oil is recommended for use in the Case engine. Case IH engine oil will lubricate the engine under all
operating conditions. If Case IH No.1 Multi-Viscosity engine oil is not available, Case IH No. 1 Single Grade engine oil
can be used.

If Case IH No. 1 Multi-Viscosity or Single Grade engine oil is not available, use only oil meeting APl engine oil service
category CD.

See the chart below for recommended viscosity at ambient air temperature ranges.

NOTE: DO NOT put performance additives or other oil additive products into the engine crankcase.

Engine Lubrication Oil Viscosity

AMBIENT AIR TEMPERATURE RANGES

Temperature Fahrenheit
-30° -20° -10° 0° 10° 20° 30° 40° 50° 60° 70°
- 1 1 1 1 1
I 1 il T '[ 1 I 1 I Ll I | I T I 1 L

MULTI-GRADE OIL

Temperature Centigrade 02172
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GENERAL ENGINE SPECIFICATIONS

General
Make @Nd MOGEI ..o JI Case, 4T-390
YD ettt 4 cylinder, turbocharged 4 stroke cycle
HOPSEPDOWET ..o 92 at 2000 rpm 68.6 kw at 2000 rpm
FING OFAEI o ettt 1,3, 4,2
BOre @nd SITOKE ..o 102 mm x 102 mm
PIStON DISPIACEMENT ..o e e 3920 cm3
COMPIESSION RALIO ...ttt 17 to 1
Valve Tappet Clearance
EXNAUSE (COIA) ..o 0.508 mm
INEAKE (COIA) .o et 0.254 mm
Engine Speeds
NO Load GOVErNEd SPEEA ........coiiiiiii oo 2080 to 2200 rpm
Rated ENGINE SPEEA ....oiiiiiii e 2040 to 2070rpm
ENGINE IAIE SPEEA .. ..o 850 to 900 rpm

Pistons and Connecting Rods

RINGS PEI PISTON ..o e e s 3
Number of COmMPIESSION RINGS ..oviiii e 2
Number of Oil RINGS (WO PIECE) .. .oiuiiiiiiiiei ettt ettt 1
Y OF PINS e Full Float
TYPE Of BEAMNNGS oot Steel Back Leaded Bronze

Main Bearings

NUMDET Of BEANNGS ..ottt ettt e et e et e ettt e et e e e e 5
TYPE OF BEAMNGS ..ot Replaceable

Engine Lubricating System

TYPE Of SYSIEIM oo, Pressure and Spray Lubrication
Oil Pressure (when engine warm and operating at rated speed) ......... 2.07 to 3.45 Bar 30 to 50 psi
Ol PUMID e e Rotor Type
Ol T e e Full Flow Turn-on Type
Oil Capacity
(With filter Change) .......ooviiiiiii e, 15.4 litres 16 US quarts
(without filter Change) ..o 14.4 litres 15 US quarts
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Fuel System

Fuel INJECHION PUMID .o Bosch
PUMP TIMNG ettt Top Dead Center
FUBL INJECIOTS .o Bosch 17 mm
Opening Pressure (NEW) .......cccoooiiiiiiiiiice e 231 to 253 Bar 3350 to 3670 psi
Opening Pressure (USEd) ........ccccocviiiiiiiiiiiiii e, 221 to 250 Bar 3200 to 3625 psi
Maximum Pressure DIfference ... 10.34 Bar 150 psi
NUMDET OF OFIfICES ... ettt 4
SPray OFfICE SIZE ..o e 0.29 mm
GOVEINOT ..t Variable Speed, Part of the Injection Pump
First Stage FUET FIET ..o Turn-on Type
Second Stage FUEI FIEE ..ot Turn-on Type
LIfE PUMID oot 0.34 to 0.48 Bar 510 7 psi
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DETAILED ENGINE SPECIFICATIONS

Cylinder Block

TP ot b bbb Non-Sleeved
MAEETIAL ...t b ettt ettt e b bbbttt e eneas Cast Iron
ID Of CYIINABT ..o ettt 102.00 to 102.04 mm
MaXIMUM SEIVICE LIMIL ..ottt ettt b ettt te et st ne e 102.116 mm
Cylinder Out of RoUNd (MaXIMUM) .....ooviiiiiiiii e 0.038 mm
Cylinder Taper (MaXIITIUM) ......viiiieieieie ettt bbbt r ettt en e s 0.076 mm
0.5 mm Oversize Piston

Maching CyliNder BOTe 0 ........cccoiiiiiie ittt 102.40 to 102.44 mm
1.00 mm Oversize Piston

Machine Cylinder BOre 10 .......ooviiiiiiiiiiic 103.00 to 103.04 mm

Service Cylinder Sleeves

1Yo LT PSP T TP PO P PP T PO U PP PPV TPV TOTPTUPPRURPPTRTION Dry, Can Be Replaced
IMBEEIIAL ....veeee ettt ettt bttt bttt ettt et h e be e e nre e nneas Cast Iron
Machine Cylinder BIOCK BOTE tO ........covoiiiiiiieiie e 104.500 to 104.515 mm
oY P21 1= 11 To ] o T PP T TP O UP ST PTPPTUROPRPPIO Press Fit
MaChINE SIEEVE BOTE 10 .....iiiiiieii ettt e b e 102.00 to 102.04 mm
Pistons
YD oottt Cam Ground
Y P21 (=T = | VTSP POV PPV O UPPRTPPOIN Aluminium alloy
OD at 12 mm From the Bottom, 90 Degrees From Piston Pin
Standard SIize PISION .......ooiiiiiii e 101.873 to 101.887 mm
MiINIMUM SEIVICE LIMIt ..iriiii ittt ettt e sttt be b ate e 101.823 mm
0.5 OVEISIZE PISION ..iiiiiiiiiiici e 102.373 to 102.387 mm
MINIMUM SEIVICE LIMIt ..ottt e b nne e 102.323 mm
1.00 OVEISIZE PISION ...iiiiiiiiiii e 102.873 to 102.887 mm
MINIMUM SEIVICE LIMIL ..ottt e 102.823 mm
ID Of PiStON PiN BOIE ....ooeiiiiiiii e 40.006 to 40.012 mm
MaximUM SEMVICE LML ..ottt ettt ettt b e et e e be e s 40.025 mm
Width of 15t RiNG Groove (TOP) ..eoiiiiiiiiiiie e 2.465 to 2.485 mm
Width of 2nd Ring Groove (Intermediate) ...........ccoviiiiiiiiiii i 2.425 to 2.445 mm
Width of 3rd Ring Groove (Ol RING) .....o.oviiiiiiiiie et 4.040 to 4.060 mm
Protrusion Above Cylinder BIOCK (MaXiMUM) ......ccooiiiiiiiiiiiiiiie e 0.660 mm

Piston Pins

B Y] o L= S T O TS TS TP TP VPP PP PP PUR TP Full Float
O Of PN oo 39.997 to 40.003 mm
MiINIMUM SEIVICE LIMIL ..o et e e e e e e ettt e e e e e e e s aarrraeeeens 39.990 mm
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Piston Rings

No. 1 Compression (4T-390 ) ..o Key Stone Type (Barrel Face)
End Gap in 102.02 ID ..ot 0.40 to 0.70 mm
No. 1 Compression 6-590 ENGINE .........c..ccocoeiiiiiiiiiii Rectangular Type (Barrel Face)
End Gap in 102.02 ID ..o 0.25 to 0.55 mm
Maximum SEIVICE LIMIE ... 0.806 mm

oYl SR O L=T= 1= 10 To2 =SOSR 0.075 to 0.120 mm
MaximumM SEIVICE LIMIt ..o bbbt 0.15 mm

NO. 2 COMPIESSION ...coviiiiiiiiiiiiiii e Rectangular Type (Taper Face)
ENd Gap iN 102.02 1D ...ocoiiiiiiiee e 0.25 to 0.55 mm
MaximUM SEIVICE LML ....ciiiiii ittt 0.806 mm

Yo [ O =Y 1= g o= ST P OO PPV S PP 0.075 to 0.120 mm
MaXimUM SEIVICE LIMIL ..ot 0.15 mm

NO. 3 Ol CONTOL RINGS ..t ceeitiiiteete sttt sttt ettt Two Piece
ENd Gap iN 102.02 ID ..ooiiiiiiiei e 0.25 to 0.55 mm
MaXimUM SEIVICE LIMIE ..ottt ettt bttt 0.806 mm

Yo [ 1= 1= 1o OSSOV PP U TP POUP TP TP PPTPPTUPPN 0.130 mm

Cylinder Head

Warpage (MaXiMUM) ..o 0.20 mm

Lifters

IVIBEETIAL ..ottt ettt ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e Hardened Iron

OD OF LIBE vvvveeee ettt et e e e ettt et e e e s e bt e e et e e e e et it e e e e e s b et aeaeaeiae 15.961 to 15.977 mm
MiINIMUM SEIVICE LML oo e e e e et e e e et e et e e et e e e e e s 15.960 mm

BOre DIiameEter iN BIOCK .....uvieiiiiiiiiiiieee ettt ettt e e e e e e e e e et e e e e e e e e e e e 16.000 to 16.030 mm
MAXIMUM SEIVICE LIMIt ooeeeie ettt ettt e ettt e e st e et eeraaae e e e erees 16.055 mm

Connecting Rods

BUSKING 1t Steel Backed Leaded Bronze
Bushing ID Installed (R€amM 10 SiZ€) .......cooooviiiiiiiiiiii s 40.053 to 40.067 mm
MaximUM SEIVICE LIMIL ..ottt et e ettt e et e e e e nnaees 40.092 mm
BEAMNNG LINEIS ..ottt s Replaceable
Journal ID Without BEariNg LINEIS ........cooiiviiiiiieiiie e 72.987 to 73.013 mm
Bearing Ol CIBAIANCE .......cciviiiiiiiieicit et 0.038 to 0.116 mm
MaxXimUM SEIVICE LIMIE ..oviiiiiie ittt bbbt eb ettt 0.129 mm
] fo [ O [=T= =T Lol PRV P VPPV TPPT ORI PPPPRTUPPION 0.100 to 0.300 mm
MaXimUM SEIVICE LIMUE ...oviiiiieir ittt bttt ettt 0.330 mm
Connecting Rod Bend (Maximum)
WIENOUE BUSHING .o e 0.200 mm
WIth BUSRING ..ot e 0.150 mm
Connecting Rod Twist (Maximum)
WIthOUE BUSRING ..o s 0.500 mm
WIth BUSRING oo 0.300 mm
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Crankshaft
TP e Hardened Steel, Balanced
MaiN BEAMNG LINEIS ..ottt ettt et b et e b et e e beets et e teereaneea Replaceable
Crankshaft ENA ClEAraNCE ...........coooiiiiiiiie et e 0.041 t0 0.119 mm
Center Main Bearing Thrust Surface ThiCKNESS ........ccooiiiiiiiiiii e 2.50 mm
Connecting Rod Journal
OD, SEANAANA ..o e 68.987 to 69.013 mm
Maximum SErVICE LIMIE ... ot 68.962 mm
0.25 mm OD Undersize, GriNA 10 ........coveeiieiiiiice e 68.737 to 68.763 mm
MaXimUM SEIVICE LIMIt ..ottt e e e et e e et e e e e 68.712 mm
0.50 MM OD UNdersize, GrNA 10 ........oovieieeiiiiie ettt 68.487 to 68.513 mm
MaximUM SErVICE LIMIt ... ettt e e e e e 68.462 mm
0.75 mm OD UNdersize, GrNA 10 ......ocvviiiiii et 68.237 to 68.263 mm
Maximum ServiCe LIMIt ... o e 68.212 mm
1.00 mMm OD UNdersize, GrNA 10 .....ccvoiiiiiiiii et 67.987 to 68.013 mm
Maximum SErvICE LIMIt ... oot 67.962 mm
Connecting Rod Journal Maximum TaPEE .........cccooiiiiiiiisici e 0.013 mm
Journals Out of ROUNA MaXIMUM ....oooviiiiiiceeeee ettt 0.050 mm
Undersize Main Bearing Liners FOr SErnviCe ..........ccccovviiiiiiiiiniirceccr e 0.25, 0.50, 0.75 and 1.00 mm
Main Bearing Oil ClEAraNCE ..........coiiiiiiiiii it 0.041 t0 0.119 mm
MaXImUM SEIVICE LIMIt et 0.140 mm
Main Bearing Journal
OD, StANAAIA ... 82.987 to 83.013 mm
MaXIMUM SEIVICE LIMIE ... e 82.962 mm
0.25 mm OD Undersize, GrHNA 10 .....covviiiiiiii e 82.737 to 82.763 mm
MaximUM SEIVICE LMt ...ttt e et e e 82.712 mm
0.50 mm OD Undersize, GriNA t0 ......oovviiiiiiiiiiieeceee e 82.487 to 82.513 mm
MaximUumM SErVICE LIMIt ...t e e st 82.462 mm
0.75 Mm OD UNdersize, GrNA 10 ....c..oviiiiiiiiieee et 82.237 to 82.263 mm
Maximum SErviCE LIMIt ... ettt sae e 82.212 mm
1.00 mm OD Undersize, GINA O .......oooiiiiiiiiiii e 81.987 to 82.013 mm
MaXImUM SEIVICE LIMIt ... ittt e e e et e e s e e ree e 81.962 mm
Main Bearing Journal Bore ID NO LINEIS .......cccooiiiiiiiieiiii e 87.982 to 88.018 mm
MaximUM SEMVICE LML ... ittt ettt e e e e e et e s e e e 88.031 mm
Main Journal Width
Tst, 2nd, 3rd, 5th @nd Bt ..o 37.424 to 37.576 mm
BEN 37.475 to 37.525 mm
Connecting Rod Journals WIdth ........ccooiiiiiii e 38.950 to 39.050 mm
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Camshatft
TP ottt Hardened Iron
BUShING (FrONt ONlY) ...oooiiiiiii i 1, Replaceable
Bushing Lubrication:
FrONt BUSHING ..eciiiiiiii e Pressure Lubricated
IMEEIMIEAIALE ...eeeeeeeeeeee et e et e e e e et e e et e e e e e e rre e Pressure Lubricated
R oot Pressure Lubricated
Ol CIBAMANCE ..ottt ettt ettt et e e st te e eaee e 0.076 to 0.152 mm
ID of No. 1 Bushing (INStalled) .........cocoiiiiiiiiic e s 54.107 to 54.133 mm
MaXimUM SEIVICE LMt ..ottt ettt 54.146 mm
ID of No. 1 Oversize (57.24 mm OD) Service BUShiNG ..........cc.ccooiiiiiiniii i, 54.089 to 54.139 mm
MAXIMUM SEIVICE LML .oeiieiiieie ittt ettt et e ettt e et e e et e s et e e et e e s et e e s aaesraeeseaaeaens 54.146 mm
ID of No. 2, 3, 4 and 5 Service BUShING .......ccocoviiiiiiiiiiie et 54.089 to 54.139 mm
MaXimUM SEIVICE LIME oottt et e e et e e e et e e e e et ae e e e eeaaaeas 54.146 mm
Width Of NO. 1 BUSHING oottt 25.15 10 25.65 mm
Width of No. 2, 3, 4 and 5 Service BUShiNG ...........ccocoiiiiiiiiiii 17.75 to 18.25 mm
Camshaft Bushing JoUrnNal OD  ..........c.ooiiiiiiiiiiii et e 53.987 to 54.013 mm
MINIMUM SENVICEADIE LMt ... et e e e e e e et e e e e aaee e 53.962 mm
Camshaft Bore Diameter in Block
NO. 1 BUSHING ..o 57.222 to 57.258 mm
No. 1 Oversize Bushing, Maching t0 ........c...cccoiiiiiiiiii e 57.722 to 57.758 mm
No. 2,3, 4 and 5 LessS BUSNINGS ......oooiviiiiiii e 54.089 to 54.139 mm
No. 2, 3, 4 and 5 Oversize for Bushings, Maching t0 .........cc.ccocciiiiiiiiie e 57.222 to 57.258 mm
Camshaft TRIUSE TRHICKNESS .....ccoiviiiiiiici et 9.42 t0 9.58 mm
MINIMUM SEIVICE LIMUE oo ettt e ettt e e ettt e e e ettt e e e et te e e eaae s 9.34 mm
Camshaft TRIUSE CIEATANCE .......c.vveieiiiiiiieeeete ettt e e 0.130 to 0.340 mm
MaXiMUM SEIVICE LIMIE oottt et e e et e e e et e e et e e e e earee e e e, 0.470 mm
Turbocharger
Horizontal Travel of Turbing Shaft .............oooiiiii e 0.10t0 0.16 mm

Gear Train

Backlash:
Crankshaft Gear to Camshaft GEAr ..............cccccoviiiiiiiii s 0.08 to 0.33 mm
Crankshaft Gear 10 IAIEN GEAI .............cociiiiiiiiiie e 0.08 to 0.33 mm
Camshaft to FUBI PUMP GEAI ........coiviiiiiie et 0.08 to 0.33 mm
Idler Gear t0 Ol PUIMID ..ot et 0.08 to 0.33 mm
CamShaft t0 AUXIIAIY ...ooveieiecis ettt ettt ettt 0.08 to 0.33 mm
Maximum Service Limit (Al GEAIS) .........ccoiiuiiiiiiie ettt 0.45 mm

Rocker Arm Assembly

OD Of SHAT .o 18.963 to 18.975 mm
MINIMUM SEIVICE LML ..ottt e ettt abbe e e ae e 18.938 mm
ID OF AN BOTE ..o et e et r e e e e e e e s e ttbarraeeaeeeaeasseaiaees 19.000 to 19.026 mm
MaximUM SEIVICE LML ...evviiiiiiieie ettt e e et et e et et e e etae e 19.051 mm
LUBTICALION ..ottt ettt ettt ettt ettt e et Pressure From QOil Gallery
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Intake Valves

Tappet ClearanCe (COIA) .......covviiiiiiie s 0.254 mm
FACE ANGIE ittt 29 Degrees
FACE RUN-OUL .o et 0.038 mm
Valve Head Edge Thickness, MINIMUM .....ooiiiiii ettt 1.50 mm
LENGIN oo 128.84 to 129.46 mm
OD Of SEBIM oo 7.960 to 7.980 mm

MiINIMUM SEIVICE LIMIt ..ottt e 7.940 mm
OD Of HBAA ..o e e 44.870 to 45.130 mm
SBAE ANGIE .ottt 30 Degrees
Seat CoONtACT WILIN ..ottt e st e e et e e e e e e et e e e e eaae e 1.32 to 1.92 mm
SEAL RUN-OUL ..ottt ettt e e e e et e e e e et e e e e e e e e et e et 0.10 mm
INSEIT HEIGNE . oo bbb 6.84 to 6.96 mm
OD Of INSEBIt .ottt e et e e e e e 47.063 to 47.089 mm
ID OF INSBIT oottt e Tapered
Valve Recession Below Head SUMACE .........cccveiiiiiiiiiiiee e 0.99 to 1.52 mm

MaximUM SEIVICE LIMIt .. ottt e e et e e e e e erataeae s 1.52 mm
ID of ValIve GUILE BOTE ......oooiiiiiii e e 8.019 to 8.039 mm

MaximumM SEIVICE LIMIt ... et e 8.089 mm

Exhaust Valves

Tappet ClearanCe (COI) ..ottt 0.508 mm
FACE ANGIE ookttt Ee et bbbt re e et 44 Degrees
FACE RUN-OUL ..o et e e a e e 0.038 mm
Valve Head Edge Thickness, MINIMUM ...t e nrae e 1.50 mm
OD Of HEBAA ..ot 41.870 to 42.130 mm
OB Of SIBIM et 7.960 to 7.980 mm

MINIMUM SEIVICE LMt oottt e et ettt et e e e e erb e e erre e e 7.940 mm
=T T 11 o [ PSP P PP PR 128.74 to 129.36 mm
INSErt SEat ANGIE ..o 45 Degrees
Seat Contact WIh ... 1.47 to 2.07 mm
SEAE RUN-OUL .ot ettt e e ettt e e ettt et ettt e e s et te e e e e ebte e e erteesiteeeeeeans 0.10 mm
INSEIt HEIGNE .o e 6.65 to 6.77 mm
OD OF INSEI oo 43.713 to 43.739 mm
13 o] =T OO PSSP TV PP T OVRROYON Tapered
Valve Recession Below Head SUIMACE ............oooiviiiiiiiii e 0.99 to 1.52 mm

MaXIMUM SEIVICE LIMIt oooooiiiiiiii ettt e e e e e e st e e e e e e s etaaraarree s 1.52 mm
ID Of VAIVE GUIAE BOTE ..o e 8.019 to 8.039 mm

MaximumM SEIVICE LIMIt ... ettt 8.089 mm

Valve Springs

FrEe LENGIN oo e 55.63 mm
TOMAI C0IlS ..o e e e bt e e a et e et e e et e e e 7.25
WIEE DIAIMEBIET ..ottt e ettt e bt et e ettt e s e et s 4.830 to 4.930 mm
Compressed t0 38.53 MM ....ioiiiiiiiiicc e (Valve Open) 785 to 839 N

MaximUuM SEIVICE LIMIL ..o et e bt e et e e et b et b e et bt e stb e et e e e eeee e 765 N
Compressed t0 49.25 MM ..ottt (Valve Closed) 285 to 321 N

MINIMUM SEIVICE LIMIL ..ottt e et e et e e e tb e set e e rta e et e e nnneeeanneeen 270 N
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Alternator Bracket BoltS (LOWET) .....ovoiiiieiiiie e 24 Nm 18 Ib ft
Alternator Bracket BoOIS (UPPET) ....vviveviiiiiiiiiiieiteicsiete e 24 Nm 18 Ib ft
Alternator Retaining Bolt .......cooooiiiiiiiiii 24 Nm 18 Ib ft
Belt Tensioner Bracket BORS ........c.oooiiiiiiiiieiie s 24 Nm 18 Ib ft
Belt Tensioner Retaining Bolt ... 43 Nm 32 |b ft
Camshaft Retaining BOIS ...........ccoooiiiiiiiiiiiiicic 24 Nm 18 Ib ft
Center Housing to Back Plate BOItS ..o 6 Nm 45 b ft
Connecting Rod Bolts (Lubricate Threads with Engine Oil) ..., 100 Nm 74 b ft
Co0lant INIEL BOIS ......ooiiiiieiiie et s 43 Nm 32 Ib ft
Crankshaft Dampener PUlley ..o 137 Nm 101 Ib ft
Cylinder Head BOIS .......ccooviiiiiiiiii 126 Nm 93 Ib ft
Engine Lift Bracket Bolts (Rear).............cccoooiiiiiiiiii 77Nm 57 Ib ft
Exhaust Manifold BOIS ........c.cciviiiiiiiiiiiecic e 43 Nm 32 b ft
Fan Pulley Bracket BOIS ..........cccooiviiiiiiiiiii 24 Nm 18 Ib ft
Fan Pulley Bolts (Grade 8.8) .........cccccoiiiiiiiiiiiiiiiiii 24 Nm 18 Ib ft
Fan Pulley Bolts (Grade 10.9) ........cccccoiiiiiiiiiiiii 34 Nm 251b ft
Flywheel Housing BOIS .........c.ccoiiiiiiiiii 60 Nm 45 b ft
Flywheel Housing Cover BOItS ...........ccocoiiiiiiiii 24 Nm 18 Ib ft
Flywheel Retaining BOIS .........ccovoiiiiiiiiii 137 Nm 101 Ib ft
Front CoOVEr BOIS ......ooiiieeiieieeit ettt 24 Nm 18 Ib ft
Front HousiNg BOIS ........cooiiiiiiiiiiic i 24 Nm 18 Ib ft
Fuel Air Removal BOIt .......oooiiiiiiiiicecc 6 Nm 45 b ft
Fuel Filter INlet BOI ........ooovviiiieoiee e 32 Nm 24 |b ft
Fuel Filter INlet NUL ..o 32 Nm 24 b ft
Fuel Line Fitting (High Pressure) ..o 24 Nm 18 Ib ft
Fuel Line Fitting (LOW Pressure) ... 24 Nm 18 Ib ft
Fuel Pump Plug with Bronze Washer ...........c.cccoiiiiiiiiiie 23 Nm 17 Ib ft
SampTEFAHIATEBBRARDad: All 92T pages ats - rerwwr s 15 Nm 11 b ft
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