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Group 0400
Removal and Installation

ESSENTIAL TOOLS

NOTE: Order tools according to information given in the
U.S. SERVICEGARD Catalog or from the
European Microfiche Tool Catalog (MTC).

SERVICEGARD is a trademark of Deere & Company. CED,OUOE003,1129 -19-07JUL98-1/5

T8015AG —-UN-01JUN93

Load Positioning Sling . . . . ............ DO01043AA

To remove engine.

T8015AG @

CED,OUOE003,1129 -19-07JUL98-2/5

Flywheel Turning Tool . . ... ............. JDES81-1

To rotate crankshaft to position number one piston at
“TDC” on compression stroke.

CED,OUOE003,1129 -19-07JUL98-3/5

T6585NO  —UN-180CT88

Flywheel Turning Tool . . ... ............. JDG820

To rotate crankshaft to position number one piston at
“TDC” on compression stroke.

CED,OUOE003,1129 -19-07JUL98-4/5

T6585NP  —UN-180CT88

TimingPin. . ... .. ... ... . .. JDE-81-4

To lock engine at TDC. D

CED,OUOE003,1129 -19-07JUL98-5/5
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Removal and Installation

SERVICE EQUIPMENT AND TOOLS

NOTE: Order tools according to information given in the
U.S. SERVICEGARDUO Catalog or from the
European Microfiche Tool Catalog (MTC). Some
tools may be available from a local supplier.

SERVICEGARD is a trademark of Deere & Company.

CED,OUOE003,1130 -19-07JUL98-1/8

M12 x 1.75 Metric Lifting Eyebolt . . . ... ... .. JT05550

To support main hydraulic pump and splitter drive.

CED,OUOE003,1130 —-19-07JUL98-2/8

Pump Support . . ....... .. ... DFT1119!

To support hydraulic pump and gearbox.

1Fabricated tool, dealer made. (See Section 99 for instructions to make
tool.

CED,OUOE003,1130 —-19-07JUL98-3/8

Crowsfoot Wrench. . . ... ... ... .. ... .... JDF22

To remove and install fuel injection lines and to tighten
line nuts at delivery valves.

Continued on next page

CED,OUOE003,1130 —-19-07JUL98-4/8

11-2




TM 5-3805-281-24-2

Removal and Installation

3/4 in. Line Wrench

To remove and install fuel injection lines and to tighten
line nuts at delivery valves.

CED,OUOE003,1130 -19-07JUL98-5/8

Serrated Wrench. . .. ...... . ... ... ... ... JDE90

To remove and install fuel injection lines and to tighten
line nuts at delivery valves.

CED,OUOE003,1130 -19-07JUL98-6/8

Nozzle Wrench. . .. ... ... ... ... ....... JDE92

To remove and install nozzles from cylinder head.

CED,OUOE003,1130 -19-07JUL98-7/8

24 mm (15/16 in.) Deep Socket

Used to remove nozzles.

CED,OUOE003,1130 -19-07JUL98-8/8
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OTHER MATERIAL

Number

TY6299 (U.S.)

PT569 (U.S.)
TY6332 (Canadian)

Name

PERMATEX Aviation
(Form-A-Gasket No. 3)

NEVER-SEEZ" Anti-Seize Lubricant

NEVER-SEEZ is a trademark of Emhart Chemical Group.

Use

Apply to timing gear cover-to-cylinder
block and rear oil seal
housing-to-cylinder block mating
surfaces.

Apply to fuel injection gland nut

threads and nozzle barrel and to
inside bore of gland nut.

CED,OUOE003,1131 —-19-07JUL98-1/1
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SPECIFICATIONS

ltem

Engine:
Hydraulic Pump
Engine

Front Engine Mount
Bracket-to-Frame Cap Screw

Rear Engine Mount
Bracket-to-Frame Cap Screw

Front Engine Mount
Bracket-to-Engine Cap Screw

Rear Engine Mount
Bracket-to-Engine Cap Screw

Main Hydraulic Pump and Splitter
Drive-to-Flywheel Housing Cap
Screw

Alternator (B+, WHT) Wire Nut
Alternator (D+, BLU/YEL) Wire Nut
Alternator (Ground, BLK) Wire Nut

Engine Oil Pan:

Oil Pan-to-Cylinder Block Cap
Screw (1/2 in.)

Oil Pan-to-Cylinder Block Cap
Screw (3/8 in.)

Water Pump:
Water Pump Cap Screw (3/8-in.)

Water Pump Cap Screw (5/16-in.)

Measurement

Weight
Weight

Torque

Torque

Torque

Torque

Torque

Torque

Torque

Torque

Torque

Torque

Torque

Torque

Continued on next page

Specification

111 kg (245 Ib) approximate
816 kg (1800 Ib) approximate

390 Nem (290 Ib-ft)

300 Nem (225 Ib-ft)

300 Nem (225 Ib-ft)

300 Nem (225 Ib-ft)

88 Nem (65 Ib-ft)

4 Nem (32 Ib-in.)

2 Nem (20 Ib-in.)

2 Nem (20 Ib-in.)

156 Nem (117 Ib-ft)

68 Nem (50 Ib-ft)

47 Nem (35 Ib-ft)

27 Nem (20 Ib-ft)

CED,OUOE003,1128 -19-07JUL98-1/2
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Item
Thermostat:

Thermostat

Thermostat Cover Cap Screw
Fuel Injection Pump:

Fuel Supply Pump Mounting Stud
Nut

Fuel Injection Nozzle Gland Nut

Fuel Injection Nozzle Line Nut
Engine Valve:

Intake Valve

Exhaust Valve

Valve Adjusting Screw Locknut
Starter:

Starter

Starter Cap Screw

Measurement

Opening Temperature

Torque

Torque

Torque

Torque

Clearance
Clearance

Torque

Weight

Torque

Specification

89—100°C (192—212°F)

47 Nem (35 Ib-ft)

5—7 Nem (4—5 Ib-ft) (45—60 Ib-in.)

88 Nem (65 Ib-ft)

27 Nem (20 Ib-ft)

0.331—0.431 mm (0.013—0.017 in.)
0.661—0.761 mm (0.026—0.030 in.)

27 Nem (20 Ib-ft)

23 kg (50 Ib) approximate

47 Nem (35 Ib-ft)

CED,OUOE003,1128 —-19-07JUL98-2/2
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Removal and Installation

REMOVE ENGINE

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns

Shut off engine. Only remove filler cap when
cool enough to touch with bare hands. Slowly
loosen cap to first stop to relieve pressure
before removing completely.

1. Disconnect negative (-) battery cable.

2. Drain coolant. Cooling capacity is approximately 30 L
(8 gal).

TS281 -UN-23AUGS88

TX,0400,DH5392 —-19-15FEB97-1/8

3. Remove cap screws (A). Remove spring assembly (B).

T115283

A—Cap Screw (7 used)
B—Spring Assembly

Continued on next page

T115283 —UN-17JUN98

TX,0400,DH5392 —-19-15FEB97-2/8
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Removal and Installation

4. Remove cotter pin (D) and washer (E).

5. Remove support (C).

04
0400

6. Remove cap screws (B). Remove engine cover (A).

T115284 —-UN-17JUN98

T115284

A—Engine Cover
B—Cap Screw (4 used)
C—Support

D—Cotter Pin
E—Washer (2 used)

TX,0400,DH5392 —-19-15FEB97-3/8

7. Remove clamps. Remove hoses (A—C).

intake tube (E).

Group 0510.)

8. Remove clamps. Remove cap screws (D). Remove air

9. Remove coolant expansion tank (F). (See procedure in

T115285 —-UN-17JUN98

A—Charge Air Cooler-to-Turbocharger Hose
B—Charge Air Cooler-to-Intake Manifold Hose
C—Upper Radiator Hose

D—Cap Screw (2 used)

E—Air Intake Tube

F—Coolant Expansion Tank

Continued on next page TX,0400,DH5392 —19-15FEB97-4/8
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10.

11.

12.

13.

14.

15.

16.

Remove speed control cable (A). (See procedure in
Group 0515.)

Remove clamp. Remove lower radiator hose (C).

Remove water pump heater hose and engine block
heater hose.

Remove clamps. Remove fuel supply line (D) and fuel
return line (B).

T115286 —-UN-17JUN98

Remove muffler. (See procedure in Group 0530.)

A—Speed Control Cable
: B—Fuel Return Line
procedure in Group 0510.) C—Lower Radiator Hose

D—Fuel Supply Line

Remove air conditioning compressor belt. (See

Remove air conditioning compressor. (See procedure
in Group 1830.)

Continued on next page TX,0400,DH5392 —19-15FEB97-5/8
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T115653

A—Oil Pressure Switch
Connector

B—Engine Temperature
Switch Connector

C—Engine Coolant
Temperature Sender

N\
-~

9
’—_—-.

/ \
A
Sy \\ \q

® X

D—Start Solenoid
Connector

E—Starter Motor (RED +
Battery Cable)

F—Starter-to-Frame
Ground Strap

17. Disconnect connectors (A, B, D, G, and I).

18. Remove nut. Remove engine coolant temperature
sender (C).

19. Remove nut. Remove starter motor RED positive
battery cable (E).

G—Oil Level Switch
Connector

H—Alternator (B+, WHT)
(D+, BLU/YEL) (Ground,
BLK)

T115653 —-UN-17JUN98

I—Fuel Shutoff Solenoid
Connector

20. Remove nut. Remove starter-to-frame ground

strap (F).

21. Remove nuts. Remove alternator wires (H).

Continued on next page

TX,0400,DH5392 —19-15FEB97-6/8
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Removal and Installation

CAUTION: Hydraulic pump weighs
approximately 111 kg (245 Ib).

Hydraulic Pump—Specification

WeEIGht. .. 111 kg (245 Ib) approximate

22. Install JTO5550 Metric Lifting Eyebolts (A) into pump
controller top plugs.

23. Support main hydraulic pump and splitter drive as
shown using DFT1119 Pump Support and a small
winch hoist.

T115287

T115287 —UN-17JUN98

A—NMetric Eyebolts (2 used)

TX,0400,DH5392 —19-15FEB97-7/8

CAUTION: The approximate weight of engine is
816 kg (1800 Ib).

Engine—Specification

WeIGht. . 816 kg (1800 Ib) approximate

24. Attach D01043AA Load Positioning Sling to engine as
shown.

25. Remove main hydraulic pump and splitter
drive-to-flywheel housing cap screws.

26. Remove engine mount cap screws and nuts.
27. Raise engine slightly and push engine away from

hydraulic pump. Lift engine when engine is
disengaged from pump drive coupling.

T107725B —UN—-27MAR97

TX,0400,DH5392 —19-15FEB97-8/8
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INSTALL ENGINE

04
0400
12

3
z
=}
7
&
T115289 =

pa

A—Cap Screw (8 used) G—Stopper (2 used) M—Washer (8 used) S—Stopper (2 used)

B—Washer (8 used) H—Rubber (2 used) N—Cap Screw (2 used) T—Rubber (2 used)

C—Cap Screw (2 used) I—Rubber (2 used) O—Washer (2 used) U—Rubber (2 used)

D—Washer (2 used) J—Stopper (2 used) P—Unit V—Stopper (2 used)

E—Nut (2 used) K—Bracket Q—Nut (2 used) W—Bracket

F—Washer (2 used) L—Cap Screw (8 used) R—Washer (2 used) X—Bracket

1. Lower engine into excavator.

Continued on next page TX,0400,DH5397 -19-11NOV96-1/7
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Removal and Installation

2. Slide engine toward hydraulic pump to engage
pump coupler.

3. Install parts (C, D, Q—T, W). Tighten cap screws
©.

Front Engine Mount Bracket-to-Frame Cap Screw—Specification

TOMQUE....eiieeieete e 390 Nem (290 Ib-ft)

4. Install parts (K, N, O, E—H). Tighten cap screws
(N).

Rear Engine Mount Bracket-to-Frame Cap Screw—Specification

TOMQUE ..ttt 300 Nem (225 Ib-ft)

Front Engine Mount Bracket-to-Engine Cap Screw—
Specification

TOMQUE ..ttt 300 Nem (225 Ib-ft)

Rear Engine Mount Bracket-to-Engine Cap Screw—Specification

TOMQUE. ..t 300 Nem (225 Ib-ft)

5. Install main hydraulic pump and splitter
drive-to-flywheel housing cap screws. Tighten to
specification.

Main Hydraulic Pump and Splitter Drive-to-Flywheel Housing
Cap Screw—Specification

TONQUE .ttt e e 88 Nem (65 Ib-ft)

Continued on next page TX,0400,DH5397 —19-11NOV96-2/7
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T115653

A—Oil Pressure Switch
Connector

B—Engine Temperature
Switch Connector

C—Engine Coolant
Temperature Sender

D—Start Solenoid
Connector

E—Starter Motor (RED +
Battery Cable)

F—Starter-to-Frame
Ground Strap

G—Oil Level Switch
Connector

H—Alternator (B+, WHT)
(D+, BLU/YEL) (Ground,
BLK)

I—Fuel Shutoff Solenoid
Connector

6. Connect connectors (A, B, D, G, and |).

7. Install engine coolant temperature sender (C).
Tighten nut.

8. Install starter motor RED positive battery cable (E).
Tighten nut.

9. Install starter-to-frame ground strap (F). Tighten nut.

10. Install alternator wires (H). Tighten (B+, WHT),
(D+, BLU/YEL), and (Ground, BLK) wire nuts to
specifications.

Alternator (B+, WHT) Wire Nut—Specification

TOTQUE. ..ttt 4 Nem (32 Ib-in.)

Alternator (D+, BLU/YEL) Wire Nut—Specification
2 Nem (20 Ib-in.)
Alternator (Ground, BLK) Wire Nut—Specification

2 Nem (20 Ib-in.)

. Install air conditioning compressor. (See procedure
in Group 1830.)

12. Install air conditioning compressor belt. (See
procedure in Group 0510.)
13. Install muffler. (See procedure in Group 0530.)

Continued on next page TX,0400,DH5397 -19-11NOV96-3/7

T115653 —-UN-17JUN98
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14.

15.

16.

17.

Install speed control cable (A). (See procedure in
Group 0515.)

Install water pump heater hose and engine block
heater hose.

Install lower radiator hose (C). Tighten clamp.

Install fuel supply line (D) and fuel return line (B).
Tighten clamps.

T115286 —-UN-17JUN98

A—Speed Control Cable
B—Fuel Return Line
C—Lower Radiator Hose
D—Fuel Supply Line

TX,0400,DH5397 -19-11NOV96-4/7

18.

19.

20.

Install hoses (A—C). Tighten clamps.

Install air intake tube (E). Tighten clamps. Tighten cap
screws (D).

Install coolant expansion tank (F). (See procedure in
Group 0510.)

./

T115285 —-UN-17JUN98

A—Charge Air Cooler-to-Turbocharger Hose
B—Charge Air Cooler-to-Intake Manifold Hose
C—Upper Radiator Hose

D—Cap Screw (2 used)

E—Air Intake Tube

F—Coolant Expansion Tank

Continued on next page TX,0400,DH5397 —19-11NOV96-5/7
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21. Install engine cover (A). Tighten cap screws (B).
22. Install support (C).

23. Install washer (E) and cotter pin (D).

T115284

A—Engine Cover
B—Cap Screw (4 used)
C—Support

D—Cotter Pin
E—Washer (2 used)

T115284 —-UN-17JUN98

TX,0400,DH5397 —19-11NOV96-6/7

24. Install spring assembly (B). Tighten cap screws (A).
25. Fill radiator to proper level.
26. Bleed fuel system. (See procedure in this group.)

27. Connect negative (-) battery cable.

T115283

A—Cap Screw (7 used)
B—Spring Assembly

T115283 —UN-17JUN98

TX,0400,DH5397 —-19-11NOV96-7/7
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Removal and Installation

REMOVE AND INSTALL ENGINE OIL PAN

T115155
A—Oil Pan Gasket B—OQil Pan C—O-Ring D—Drain Plug
1. Remove engine. (See procedure in this group.) 3. Remove cap screws. Remove engine oil pan.
2. Drain engine oil. Approximate capacity is 30 L (8 4. Remove and discard gasket. Clean all mating
gal). surfaces.

Continued on next page

CED,OUOE024,203 -19-12MAY98-1/2

T115155 —-UN-24JUL98
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5. Replace parts as necessary.

NOTE: At oil pan and cylinder block (including timing
gear cover and rear seal housing) gasket
sealing surfaces MUST BE free of gasket
material or oil and dry.

6. Apply a thin layer of Permatex Aviation
(Form-A-Gasket No. 3, TY6299) at timing gear
cover-to-cylinder block mating surfaces.

7. Apply a thin layer of Permatex Aviation
(Form-A-Gasket No. 3, TY6299) at rear oil seal
housing-to-cylinder block mating surfaces.

8. Position new oil pan gasket on cylinder block.

9. Apply a thin layer of Permatex Aviation
(Form-A-Gasket No. 3, TY6299) to gasket at the
same location as cylinder block noted above.

NOTE: Locate rear of oil pan flush to + 0.05 mm
(0.002 in.) with rear face of cylinder block.

10. Carefully install oil pan on cylinder block and
tighten all oil pan-to-cylinder block cap screws as
follows:

a. First tighten 1/2 in. cap screws.

Oil Pan-to-Cylinder Block Cap Screw (1/2 in.)—
Specification

TOMQUE. ittt 156 Nem (117 Ib-ft)

b. Next tighten 3/8 in. cap screws.

Oil Pan-to-Cylinder Block Cap Screw (3/8 in.)—
Specification

TOMQUE ittt 68 Nem (50 Ib-ft)

11. Trim oil pan gasket flush at rear surface of
cylinder block and oil pan.

12. Retighten all oil pan cap screws as follows:

a. First retighten 3/8 in cap screws.

Oil Pan-to-Cylinder Block Cap Screw (3/8 in.)—
Specification

TOMQUE ..t 68 Nem (50 Ib-ft)
b. Finally retighten 1/2 in. cap screws.

Oil Pan-to-Cylinder Block Cap Screw (1/2 in.)—
Specification

TOMQUE ettt 156 Nem (117 Ib-ft)

13. Fill engine oil. (See Fuels and Lubricants in Group
0004).

14. Install engine. (See procedure in Group 0400).

CED,OUOE024,203 -19-12MAY98-2/2

DISASSEMBLE AND ASSEMBLE ENGINE

Refer to Engine Repair chapter for disassemble and
assemble procedures.

CED,OUOE024,230 -19-21MAY98-1/1
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REMOVE AND INSTALL FUEL INJECTION
PUMP

Refer to removal and installation of the fuel injection
pump in this chapter.

TX,0400,DH5395 —19-21FEB97-1/1

REPAIR IN-LINE FUEL INJECTION PUMP

IMPORTANT: Do not disassemble fuel injection pump
further than necessary for installing
available service parts, not even for
cleaning.

Be sure injection pump serial tag is in
place and all identification numbers are
legible so pump is set to the correct
specifications for its intended use.

For injection pump repair and testing, have an authorized
diesel injection station perform the work. Unauthorized
repairs made to the injection pump will void warranty.

TX,04,DH5308B  -19-11NOV96-1/1

REMOVE WATER PUMP

1. Drain coolant. Approximate capacity is 30 L (8 gal).

2. Remove fan, shroud, and guards. (See procedure in
Group 0510.)

3. Remove fan and air conditioning belts. (See procedure
in Group 0510.)

4. Remove water pump coolant hoses.

Continued on next page

CED,OUOE024,204 -19-14MAY98-1/5
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5. Remove cap screws (A). Remove support plate (B).

T115346

A—Cap Screw
B—Support Plate

Continued on next page

T115346 —-UN-17JUN98

CED,OUOE024,204 -19-14MAY98-2/5
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NOTE: The water pump should be replaced as a
complete assembly

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns. Wait until engine coolant is cool enough
to touch with bare hands before draining.
Slowly loosen radiator cap to first stop to
relieve pressure.

6. Open water pump drain valve (A) and block drain valve
(B) to drain coolant from engine.

RG7044 —-UN-26NOV97

RG7143 -UN-26NOV97

A—Water Pump Drain Valve
B—Cylinder Block Drain Valve

CED,OUOE024,204 —-19-14MAY98-3/5

7. Remove six cap screws securing water pump cover (A)
to timing gear cover and remove water pump cover
with bypass tube (B).

8. Remove gasket from timing gear cover and discard.
Remove bypass tube from cover. Inspect bypass tube
seal in water pump cover, replace seal as needed.

RG7063 —-UN-26NOV97

A—Water Pump Cover
B—Bypass Tube

Continued on next page CED,OUOE024,204 —19-14MAY98-4/5
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9. Compress retaining ring ends with a small needle nose
pliers as shown. :

10. Grasp impeller with a large plier and pull water pump
from timing gear cover using a slight rocking motion
until assembly is removed from timing gear cover.
Discard water pump assembly.
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CED,OUOE024,204 —19-14MAY98-5/5

INSTALL WATER PUMP

1. Thoroughly clean and inspect water pump mounting
bore in timing gear cover before installing pump
assembly.

Continued on next page CED,OUOE024,205 -19-14MAY98-1/3
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2. Install new O-rings (A) in rear grooves of water pump
housing and apply a light coat of clean engine oail to
O-rings.

3. Install a new retaining ring (B) in front (smallest)
groove of water pump housing and compress both
ends of retaining ring together with a small needle
nose plier.

NOTE: Retaining ring ends should be at 3 o’clock position
and water pump weep hole should align with hole
in timing gear cover when installing water pump
assembly.

4. Compress retaining ring ends and install water pump
assembly into pilot bore of timing gear cover. Make
sure that pump drive gear properly meshes with
crankshaft gear.
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5. Release retaining ring ends and verify that retaining
ring is firmly seated in groove of timing gear cover.

6. Install water pump cover with bypass tube using a new
gasket. Tighten all 3/8-in. cap screws and all 5/16 in.
cap screws.

Water Pump Cap Screw (3/8-in.)—Specification
TOMQUE et 47 Nem (35 Ib-ft)
Water Pump Cap Screw (5/16-in.)—Specification

TOMQUE ettt 27 Nem (20 Ib-ft)

RG7062 —-UN-07SEP94

A—O-Ring (2 used)
B—Retaining Ring

Continued on next page CED,OUOE024,205 -19-14MAY98-2/3
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7.
8.

9.

10. Install fan, shroud, and guards. (See procedure in

11. Fill coolant. Approximate capacity is 30 L (8 gal).

Install support plate (B). Tighten cap screws (A).
Install water pump coolant hoses.
Install fan and air conditioning belts. (See procedure in

Group 0510).

Group 0510).

T115346

A—Cap Screw
B—Support Plate

T115346 —-UN-17JUN98

CED,OUOE024,205 -19-14MAY98-3/3

REMOVE AND TEST THERMOSTATS

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns. Do not drain coolant until coolant
temperature is below operating temperature.
Always loosen cooling system filler cap,
radiator cap, or drain valve slowly to relieve
pressure.

Drain coolant. Approximate capacity is 30 L (8 gal).
Remove upper radiator hose.

Visually inspect the area around the water manifold for
leaks. Partially drain coolant from the cooling system.

Continued on next page

CED,OUOE024,206 -19-14MAY98-1/3
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4. Remove thermostat cover (A) with gasket. Remove
and discard all gasket material.

—UN-05DEC97

RG7669A

A—Thermostat Cover

CED,OUOE024,206 -19-14MAY98-2/3

5. Remove thermostats.

6. Inspect thermostats for debris or damage, and test
each thermostat using an approved testing procedure.
See Inspect Thermostat and Test Thermostat Opening
Temperature in Engine Repair chapter for testing
procedure. Thermostat should start to open with the
specified range.

Thermostat—Specification

RG7670 —UN-05DEC97

Opening TemMPEerature ...........cccoceeeveeeiiineesinnenns 89—100°C (192—212°F)

If either thermostat fails to open within this range, replace
both thermostats as a set.

CED,OUOE024,206 -19-14MAY98-3/3
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INSTALL THERMOSTATS

NOTE: Install thermostats in groove in housing first, then
install gasket after thermostat is properly seated in
grooves.

1. Install thermostats. Install a new gasket on housing.

2. Install cover and tighten cap screws.

Thermostat Cover Cap Screw—Specification

TOMQUE .ttt 47 Nem (35 Ib-ft)
3. Install upper radiator hose.

4. Fill with coolant. Approximate capacity is 30 L (8 gal).

CED,OUOE024,207 —19-14MAY98-1/1

REMOVE FUEL SUPPLY PUMP

NOTE: To diagnose fuel supply pump malfunctions, refer
to Engine Repair chapter.

Thoroughly clean exterior of supply pump. Also clean
around supply pump mounting area on injection pump
housing.

1. Disconnect fuel inlet line and outlet line, shown
disconnected. Cap all line openings so contaminants
do not enter fuel system.

2. Remove three supply pump mounting nuts and pull fuel
supply pump straight out from mounting studs as
shown.

3. Cover supply pump mounting bore so debris cannot
enter injection pump housing.
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CED,OUOE024,208 -19-14MAY98-1/1
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INSTALL FUEL SUPPLY PUMP

IMPORTANT: Before installing supply pump, test
pump to make sure fuel will not leak
around spindle and spindle seal.

1. Install a new gasket on supply pump mounting face
and position pump over mounting studs.

2. Tighten mounting stud nuts.

Fuel Supply Pump Mounting Stud Nut—Specification

TOMQUE ettt 5—7 Nem (4—5 Ib-ft) (45—60
Ib-in.)

3. Install fuel inlet and outlet lines and tighten all
connections securely.

4. Bleed fuel system. (See procedure in this group.)
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REMOVE FUEL INJECTION NOZZLES

CAUTION: Escaping diesel fuel under pressure
can have sufficient force to penetrate the skin,
causing serious injury. Before disconnecting
lines, be sure to relieve pressure. Before
applying pressure to the system, be sure ALL
connections are tight and lines, pipes, and
hoses are not damaged. Keep hands and body
away from pin holes and nozzles which eject
fluid under pressure. Use a piece of cardboard
or wood, rather than hands, to search for
suspected leaks.

X9811 -UN-23AUG88

If ANY fluid is injected into the skin, it must be

04 surgically removed within a few hours by a
0400 doctor familiar with this type injury or gangrene
28

may result. Doctors unfamiliar with this type of
injury may call Deere & Company Medical
Department in Moline, lllinois, or other
knowledgeable medical source.

IMPORTANT: Cap or plug all fuel lines as they are
disconnected to prevent dirt and debris
from entering fuel system. Debris in fuel
system can plug injectors which affects A—Injection Line Nut

engine performance. B—JDEQ0 Serrated Wrench
C—JDF22 Crowsfoot Wrench
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1. Thoroughly clean area around injection pump and
nozzles, including all line connections, using
compressed air.

IMPORTANT: JDE90 Serrated Wrench (B) MUST BE
used to keep delivery valve fittings
stationary while loosening line nuts. If
delivery valve and barrel housing
rotates while loosening or tightening a
fuel line nut, injection pump delivery
will be altered. Pump must be
recalibrated on a test stand.

2. Disconnect injection line nuts (A) from injection pump
delivery valves using JDF22 Crowsfoot Wrench (C) or
a standard 3/4 in. line wrench and JDE9O Serrated
Wrench (B).

Continued on next page CED,OUOE024,210 -19-14MAY98-1/4
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3. Disconnect fuel delivery lines from injection nozzles.
Lift injection line assembly from engine.

4. Disconnect fuel leak-off line from injection nozzle

leak-off connectors. Remove complete leak off
assembly.

CED,OUOE024,210 -19-14MAY98-2/4

5. Remove packing (C) and line nuts (B) from each
leak-off connector. Discard packing.

6. Remove leak off connector (A) with O-ring from each
injection nozzle.

RG5756 —UN-22NOV97

A—Leak-Off Connector
B—Line Nut
C—Packing

CED,OUOE024,210 -19-14MAY98-3/4

NOTE: The socket portion of JDE92 Nozzle Wrench (A)
may be used to remove nozzles from cylinder
head.

7. If IDE92 Nozzle Wrench is not used, use a 24 mm
(15/16 in.) deep socket on nozzle gland nut to remove
nozzles. Gland nut will act as a jack screw to raise
nozzle out of cylinder head bore. Remove hardened
steel washer from injection nozzle bore if it does not
come out with nozzle.

8. To prevent debris from entering combustion chamber
after nozzles are removed, insert a 12.7 mm (1/2 in.)
hardwood dowel in nozzle bore.

A—JIDE92 Nozzle Wrench

CED,OUOE024,210 -19-14MAY98-4/4
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INSTALL FUEL INJECTION NOZZLES

1. Apply PT569 NEVER-SEEZ" Lubricant to gland nut
threads and nozzle barrel (arrows). Be sure that
NEVER-SEEZ" lubricant was also applied to inside
bore of gland nut during assembly.

NOTE: Applying NEVER-SEEZ® Lubricant at these
locations will help prevent possible seizure of
gland nut to holder body.

2. Install a new special steel washer (A) on tip end of
assembled injection nozzle.

IMPORTANT: Do not intermix injection nozzles of

different suppliers or different tip sizes A—Steel Washer

within a single engine.
3. Insert injection nozzle into cylinder head. Turn gland
nut by hand to make sure it is threaded straight in
cylinder head.

4. Use outer socket JDE92 Nozzle Socket and turn gland
nut down to remove most of the looseness.

NEVER-SEEZ is a trademark of Emhart Chemical Group.

RG5888 —UN-26NOV97

CED,OUOE024,211 -19-18MAY98-1/7

5. Rotate nozzle holder so hole for leak-off connector
threads (A) are facing straight out from cylinder head.
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A—Leak-Off Connector Threads

Continued on next page

CED,OUOE024,211 -19-18MAY98-2/7
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6. Position inner socket (D) over nozzle holder and
engage with flats at top of nozzle holder.

7. Place outer socket (C) portion of JDE92 Nozzle Socket
on gland nut with socket “window” (B) facing outward.

8. Insert handle (A) through window into inner socket. Ball
detent in handle will keep it secured to inner socket.

NOTE: Handle simulates position of leak-off connector,
which must be square with engine to permit
proper installation of leak-off lines.

A—Handle
B—Window
C—Outer Socket
D—Inner Socket

RG5758 —UN-26NOV97

CED,OUOE024,211 -19-18MAY98-3/7

9. Tighten injection nozzle gland nut. Keep handle (A)
pointing straight out while tightening.

Fuel Injection Nozzle Gland Nut—Specification

TOMQUE ettt 88 Nem (65 Ib-ft)

Socket window (B) is cut deep enough to obtain a new
“bite” without removing inner socket.

10. Be sure O-ring is positioned against injection nozzle
gland nut.

A—Handle
B—Socket Window

Continued on next page
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11. Install leak-off connectors (A) with O-rings on injection

nozzles. Tighten securely.

A—Leak-Off Connector

RG5890 —-UN-26NOV97

CED,OUOE024,211 —19-18MAY98-5/7

12.

Loosen all leak-off line fittings (A), remove pipes (B),
and inspect packings (C) that are worn or cut.

NOTE: Mark each leak-off pipe before disassembly to

13.

14.

15.

16.

17.

assure assembly in correct location.

Check all pipes and fittings for wear or damage and
replace as necessary.

Reinstall new packings (if needed), and pipes into
T-fittings. Tighten all connections securely.

Install nuts (D) and packings onto leak-off connectors.

Install complete assembly over appropriate leak-off
line connectors.

Tighten all leak-off line connections securely at each
injection nozzle.

Connect leak-off line at injection pump and tighten
securely.

A—Fitting
B—Pipe
C—Packing
D—Nut

Continued on next page

RG5091 —-UN-14DEC88

CED,OUOE024,211 -19-18MAY98-6/7
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IMPORTANT: Use JDE90 Serrated Wrench (B) to keep
delivery valve fittings stationary while
tightening fuel line nuts. If a delivery
valve and barrel housing rotates while
tightening a fuel line nut, injection
pump fuel delivery will be altered, and
pump will have to be recalibrated on a
test stand.

18. Remove protective caps and plugs, that were installed
during disassembly, from injection lines, nozzles and
delivery valves. Install and connect injection line
assembly at each respective injection nozzle and

RG5877 —UN-26NOV97

delivery valve. A—Fuel Injection Line Nut
B—JDE90 Serrated Wrench
19. Tighten fuel injection line nuts (A). C—JDF22 Crowsfoot Wrench

Fuel Injection Nozzle Line Nut—Specification

TOTQUE ettt 27 Nem (20 Ib-ft)

20. Tighten line nuts at delivery valves using JDF22
Crowsfoot Wrench (C) or a 3/4 in. line wrench along
with JDE9O Serrated Wrench.

Fuel Injection Nozzle Line Nut—Specification

TOMQUE ettt 27 Nem (20 Ib-ft)

21. Bleed fuel system. (See procedure in this group.)

CED,OUOE024,211 -19-18MAY98-7/7
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BLEED THE FUEL SYSTEM

1. Place pan under primary filter (water separator) drain
hose (C).

2. Open bleed screw (A) and push pump (B) until fuel
free of bubbles flows from around the bleed screw.

3. Close bleed screw (A) and loosen bleed screw (E)
from final fuel filter.

4. Push pump until only fuel flows from bleed screw
opening.

NOTE: If you run out of fuel and air is in the supply line
to the injection pump continue next step.

5. Loosen fuel line (D) at injection pump and push pump
until fuel free of bubbles flows from connector.

6. Tighten fuel line.

A—Bleed Screw
B—Pump
C—Drain Hose
D—Fuel Line
E—Bleed Screw
F—Final Fuel Filter

CED,OUOE024,226

T115054 —UN-17JUN98

T115055 —UN-17JUN98

—19-20MAY98-1/1
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REMOVE AND INSTALL ARCTIC/COLD
WEATHER HEATER FUEL SUPPLY PUMP

1.

2.

3.

4.

5.

6.

7.

8.

Remove two electrical connectors (3).
Loosen clamp (2) and remove line (1).
Remove clamp (5) and remove line (6).
Remove cap screw (4) and remove pump.

Install fuel supply pump into bracket and install cap
screw (4).

Install line (1) and tighten clamp (2).
Install line (6) and tighten clamp (5).

Connect two electrical connectors (3).

T121020

1—Line
2—Clamp
3—Connectors
4—Cap Screw
5—Clamp
6—Line

CED,OUOE042,5067

T121020 -UN-14APR99

—19-15APR99-1/1

CLEAN THE ENGINE CRANKCASE
VENTILATION TUBE

Clean the engine crankcase ventilation tube (A) when you

measure and adjust engine valve clearance (lash).

A—Engine Crankcase Ventilation Tube

TX,85,DH5354A
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CHECK AND ADJUST ENGINE VALVE LASH
(CLEARANCE)

CAUTION: Prevent accidental starting of engine
while performing valve adjustments. Always
disconnect NEGATIVE (-) battery terminal.

IMPORTANT: Valve clearance MUST BE checked and
adjusted with engine COLD.

1. Remove rocker arm cover and engine crankcase
ventilation tube. Clean tube with solvent or diesel fuel.
Check that O-ring in rocker arm cover is in good
condition.

Continued on next page
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IMPORTANT: Visually inspect contact surfaces of
valve tips and rocker arm wear pads.
Check all parts for excessive wear,
breakage, or cracks. Replace parts that
show visible damage.

Rocker arms that exhibit excessive
valve clearance should be inspected
more thoroughly to identify damaged
parts.
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2. Remove plastic plugs from cylinder block bores and
install JDE81-1 or JDG820 Flywheel Turning Tool (A)

and JDE-81-4 Timing Pin (B). A—Flywheel Turning Tool
B—Timing Pin

3. Rotate the engine with the flywheel turning tool until
timing pin engages timing hole in flywheel.

4. If the rocker arms for the No. 1 cylinder are loose, the
engine is at No. 1 “TDC” Compression.

If the rocker arms for the No. 6 cylinder are loose, the
engine is at No. 6 “TDC” Compression. Rotate the
engine one full revolution to No. 1 “TDC” Compression.

5. With the engine lock-pinned at “TDC” of No. 1 piston’s
compression stroke, check and adjust (as needed)
valve clearance on Nos. 1,3 and 5 exhaust valves and
Nos. 1, 2 and 4 intake valves.

Intake Valve—Specification

ClearancCe .......ccccceeveeeiiiieeiiee e 0.331—0.431 mm (0.013—0.017
in.)

Exhaust Valve—Specification

ClearancCe .......ccccceeveeeiiieeeiie e 0.661—0.761 mm (0.026—0.030
in.)

Continued on next page TX,0400,DH5389 —19-18MAY98-2/4
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Removal and Installation

6. If valve clearance needs to be adjusted, loosen the
locknut on rocker arm adjusting screw. Turn adjusting
screw until feeler gauge slips with a slight drag. Hold
the adjusting screw from turning with screwdriver and
tighten locknut.

Valve Adjusting Screw Locknut—Specification

TOTQUE .t 27 Nem (20 Ib-ft)

Recheck clearance again after tightening locknut.
Readjust clearance as necessary.

7. Rotate flywheel 360° until No. 6 piston is at “TDC” of
its compression stroke. Rocker arms for No. 6 piston
should be loose.

RG5241 —UN-06DEC88

TX,0400,DH5389 —19-18MAY98-3/4

8. Check and adjust (as needed) valve clearance to the
same specifications on Nos. 2, 4 and 6 exhaust and
Nos. 3, 5 and 6 intake valves. Tighten valve adjusting 6 5
screw locknut. E |

Intake Valve—Specification

ClearancCe .........ccccoeueeeiieeeiiiee e 0.331—0.431 mm (0.013—0.017

in) NO.

Exhaust Valve—Specification

ClearancCe .........ccccoeueeeiieeeiiei e 0.661—0.761 mm (0.026—0.030
in.)

Valve Adjusting Screw Locknut—Specification

TOMQUE ettt 27 Nem (20 Ib-ft)

9. Recheck clearance on all valves again after locknut is
tightened.

FRONT OF ENGINE wip
' 2 !
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RG4295 -19-21AUG91
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Removal and Installation

REMOVE AND INSTALL STARTER

IMPORTANT: Always disconnect the negative (-)
battery cables before removing starter
or a short circuit could result.

1. Disconnect negative (-) battery cables at battery.

2. Disconnect positive battery cable (A).

3. Remove nut (B).

4. Disconnect connector (E).

5. Disconnect ground strap (D).

CAUTION: The approximate weight of starter is
23 kg (50 Ib).

Starter—Specification

WEIGN. . 23 kg (50 Ib) approximate
6. Remove cap screws (C). Remove starter.

7. Replace parts as necessary.

8. Install starter.

9. Tighten cap screws (C).

Starter Cap Screw—Specification

TOMQUE ettt 47 Nem (35 Ib-ft)
10. Connect ground strap (D).

11. Connect connector (E).

12. Connect positive battery cable (A).

13. Connect negative (-) battery cables at battery.

T115051 -UN-17JUN98

A—Positive Battery Cable
B—Nut

C—Cap Screw (2 used)
D—Ground Strap
E—Connector

CED,OUOE024,212 -19-18MAY98-1/1
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General Information

UNIFIED INCH BOLT AND CAP SCREW TORQUE VALUES

SAE
Grade
and
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Markings
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SAE
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and

Nut
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X 3
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Inch Torque Values

DX, TORQ1

—19-20JUL94-1/1

—19-04MAR91

TS1162
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General Information

ENGINE MODEL DESIGNATION

JOHN DEERE ENGINE MODEL—6081

John Deere engine model designation includes number of
cylinders, displacement in liters, aspiration, user code, and
application code. For example:

6081 HRWO1 Engine

B s Number of cylinders

Liter designation

Aspiration code
........................................................................................ User code

O s Application Code

...................................................................................... Turbocharged
. Turbocharged and water-to-air aftercooled
............................................. Turbocharged and air-to-air aftercooled

........................................................................................ Davenport
........... OEM
. Harvester
............. Des Moines

......................................................................... Waterloo (Tractors)
.............................................................................................. Dubuque
........................................................................................ Zweibrucken

Application Code
001, etC. ocvvvrveieiiecn, See Application Charts, later in this Group

RG,RG34710,1021 -19-230CT97-1/1
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General Information

ENGINE SERIAL NUMBER PLATE
INFORMATION

IMPORTANT: The engine serial number plate can be
easily destroyed. Remove the plate or
record the information elsewhere,
before “hot tank” cleaning the block.

ENGINE SERIAL NUMBER (A)

Each engine has a 13-digit John Deere engine serial
number identifying the producing factory, engine model
designation, and a 6-digit sequential number. The
following is an example:

RG6081H000000

RG e Factory code producing engine
6081H Engine model designation
000000 Sequential serial number

Factory Code
RG Waterloo Engine Works

Engine Model Designation
B80LH .o Definition explained previously.
(See ENGINE MODEL DESIGNATION.)

Sequential Number
000000 ..ttt 6-digit sequential number

The engine serial number plate is located either on the
right-hand side of engine between the oil filter base and
fuel injection pump (viewed from flywheel end) or on the
left-hand side of the engine directly above the starting
motor.

ENGINE APPLICATION DATA (B)

The second line of information on the engine serial
number plate identifies the engine/Deere machine or OEM
relationship. See ENGINE APPLICATION CHART later in
this group.

* RG6081H000000 * .
O A
608 1THRWO]

DEERE & COMPANY  MOLINE, ILLINGIS ~ Made in USA

JOHN DEERE

Engine Serial Number

RG7010 -UN-26NOV97

Engine Serial Number Plate

RG,RG34710,1022 -19-230CT97-1/1
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General Information

TM 5-3805-281-24-2

GENERAL ENGINE SPECIFICATIONS (OEM APPLICATIONS)

NOTE: For vehicle engines, see Machine Technical

Manual.

ITEM

Engine Type

Aspiration

Number of Cylinders
Bore

Stroke

Displacement
Combustion System
Compression Ratio
Width

Height

Length

Basic Dry Weight

Net Rated Power (Cont.)
at 2200 rpm

Net Peak Torque (Cont.)
at 12 rpm

Net Rated Power
(Intermit.) at 2200 rpm

Net Peak (Intermit.)
at 1200 rpm

Low Idle Speed
Fast Idle Speed

Net Rated Power (Prime)
at 1800 rpm

Net Rated Power (Standby)

at 1800 rpm

Net Rated Power (Prime)
at 1500 rpm

Net Rated Power (Standby)

at 1500 rpm

Low Idle Speed
Fast Idle Speed

UNIT OF
MEASURE

mm (in.)
mm (in.)

L (cuin.)

mm (in.)
mm (in.)
mm (in.)
kg (Ib)

kW (hp)

Nem (Ib-ft)

kW (hp)

Nem (Ib-ft)

rpm

rom

kW (hp)

kW (hp)

kW (hp)

kW (hp)

rpm
rpm

6081TF

In-line, 4 cycle diesel

Turbocharged

6

116 (4.56)
129 (5.06)

8.1 (496)
Direct injection
16.5:1

727 (28.6)
1020 (40.2)

1208 (47.6)
735 (1618)

127 (170)

758 (559)

149 (200)

891 (656)

850

2300

142 (190)

157 (211)

119 (160)

130 (175)

850
1900 / 1600

6081AF

In-line, 4 cycle diesel

Turbocharged, water-to-air
aftercooled

6

116 (4.56)
129 (5.06)

8.1 (496)
Direct injection
16.5:1/15.7:1
727 (28.6)
1020 (40.2)

1208 (47.6)
869 (1916)

160 (215)

967 (713)

168 (225)

1012 (747)

850

2300

168 (225)

187 (250)

142 (190)

157 (210)

850
1900 / 1600

Continued on next page

6081HF

In-line, 4 cycle diesel

Turbocharged and air-to-air
aftercooled

6

116 (4.56)
129 (5.06)

8.1 (496)
Direct injection
15.7:1

555 (21.8)
1040 (40.9)

1208 (47.6)
837 (1845)

190 (255)

1184 (873)

224 (300)

1393 (1027)

850

2300

218 (292)

240 (322)

182 (244)

200 (268)

850
1900 / 1600

RG,RG34710,1026 —19-230CT97-1/2
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General Information

TM 5-3805-281-24-2

ITEM

Lubrication System
Oil Pressure at Rated rpm

Cooling System Type

Recommended Pressure
Cap

Coolant Flow (Industrial)

Coolant Flow (Generator)
at 1800 rpm
at 1500 rpm

Engine Operation System
Hot Cylinder Compression
Pressure with Injection
Nozzles Removed

Engine Operation System Valve Clearance (Cold)

Intake
Exhaust

Fuel System

Nozzle Opening Pressure
New

Used (min.)

Injection Pump Timing

UNIT OF
MEASURE

kPa (psi)

kPa (psi)

L/min (gal/min)

L/min (gal/min)

L/min (gal/min)

kPa (psi)

mm (in.)
mm (in.)

kPa (psi)
kPa (psi)

6081TF

400 (58)

Liquid, pressurized with centrifugal pump

69 (10)

330 (87)

270 (71)

210 (55)

2380-2790 (345-405)

0.46 (0.018)
0.71 (0.028)

29000 (4200)
26280 (3800)

Timing lines aligned with flywheel at TDC

6081AF

345 (50)

69 (10)

330 (87)

270 (71)

210 (55)

2380-2790 (345-405)

0.046 (0.018)
0.071 (0.028)

29000 (4200)
26280 (3800)

6081HF

345 (50)

69 (10)

330 (87)

270 (71)

210 (55)

2380-2790 (345-405)

0.046 (0.018)
0.071 (0.028)

29000 (4200)
26280 (3800)

RG,RG34710,1026 —19-230CT97-2/2
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TM 5-3805-281-24-2

Fuels, Lubricants, and Coolant

DIESEL FUEL

Consult your local fuel distributor for properties of the
diesel fuel available in your area.

In general, diesel fuels are blended to satisfy the low
temperature requirements of the geographical area in
which they are marketed.

Diesel fuels specified to A-A-52557, EN 590 or ASTM
D975 are recommended.

In all cases, the fuel shall meet the following properties:

Cetane Number of 40 minimum. Cetane number greater
than 50 is preferred, especially for temperatures below
-20°C (-4°F) or elevations above 1500 m (5000 ft).

Cold Filter Plugging Point (CFPP) below the expected
low temperature OR Cloud Point at least 5°C (9°F) below
the expected low temperature.

Fuel Lubricity should pass a minimum of 3100 gram load
level as measured by the SL BOCLE scuffing test.

Sulfur Content

» Sulfur content should not exceed 0.5%. Sulfur content
less than 0.05% is preferred.

« If diesel fuel with sulfur content greater than 0.5% sulfur
content is used, reduce the service interval for engine
oil and filter by 50%.

» DO NOT use diesel fuel with sulfur content greater than
1.0%.

Bio-diesel fuels with properties meeting DIN 51606 or
equivalent specification may be used.

DO NOT mix used engine oil or any other type of lubricant

with diesel fuel.

DPSG,0UOE003,7691 —-19-280CT99-1/1
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Fuels, Lubricants, and Coolant

LUBRICITY OF DIESEL FUELS

Diesel fuel must have adequate lubricity to ensure proper
operation and durability of fuel injection system
components.

Diesel fuels for highway use in the United States, Canada,
and the European Union now require sulfur content less
than 0.05%.

Experience shows that some low sulfur diesel fuels may
have inadequate lubricity and their use may reduce
performance in fuel injection systems due to inadequate
lubrication of injection pump components. The lower
concentration of aromatic compounds in these fuels also
adversely affects injection pump seals and may result in
leaks.

Use of low lubricity diesel fuels may also cause
accelerated wear, injection nozzle erosion or corrosion,
engine speed instability, hard starting, low power, and
engine smoke.

Fuel lubricity should pass a minimum of 3100 gram load
level as measured by the SL BOCLE scuffing test.

A-A-52557, ASTM D975 and EN 590 specifications do not
require fuels to pass a fuel lubricity test.

If fuel of low or unknown lubricity is used, add John Deere
Premium Diesel Fuel Conditioner or Inhibitor,
Corrosion/Lubricity Improver, Fuel Soluble
(MIL-PRF-25017) at the recommended concentration.
John Deere Premium Diesel Fuel Conditioner is available
in winter and summer formulas. Consult your John Deere
engine distributor or servicing dealer for more information.

DPSG,0UOE003,7692 —-19-280CT99-1/1
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Fuels, Lubricants, and Coolant

ENGINE BREAK-IN OIL

New engines are filled at the factory with John Deere
ENGINE BREAK-IN OIL. During the break-in period, add
John Deere ENGINE BREAK-IN OIL only as needed to
maintain the specified oil level. (For details, see Group
04.)

Change the oil and filter after the first 100 hours of
operation of a new or rebuilt engine.

After engine overhaul, also fill the engine with John Deere
ENGINE BREAK-IN OIL or oil meeting MIL-PRF-21260.

If John Deere ENGINE BREAK-IN OIL is not available,
use a diesel engine oil meeting one of the following during
the first 100 hours of operation:

* API Service Classification CE
» ACEA Specification E1
¢ MIL-PRF-21260

After the break-in period, use John Deere PLUS-50" or
other diesel engine oil as recommended in this manual.

IMPORTANT: Do not use John Deere PLUS-50" oil or
engine oils meeting API CG4, API CF4,
ACEA E3, or ACEA E2 performance
levels during the first 100 hours of
operation of a new or rebuilt engine.
These oils will not allow the engine to
break-in properly.

PLUS-50 is a trademark of Deere & Company.

DPSG,0UOE003,7693 —19-280CT99-1/1
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Fuels, Lubricants, and Coolant

DIESEL ENGINE OIL

Use oil viscosity based on the expected air temperature
range during the period between oil changes.

The following oil is preferred.

e John Deere PLUS-50"

The following oil is also recommended:

» John Deere TORQ-GARD SUPREME"

Other oils may be used if they meet one or more of the
following:

* API Service Classification CG-4
» API Service Classification CF-4
» ACEA Specification E3

» ACEA Specification E2

¢ MIL-PRF-2104G

e MIL-PRF-46167C

Multi-viscosity diesel engine oils are preferred.

If diesel fuel with sulfur content greater than 0.5% is used,

reduce the service interval by 50%.

When John Deere PLUS-50" engine oil and a John Deere

oil filter are used, the service interval for oil and filter
changes may be extended by 50%. Consult your John
Deere dealer for specific application recommendations.

PLUS-50 is a trademark of Deere & Company.
TORQ-GARD SUPREME is a trademark of Deere & Company.

|—Q?— SAE OW-20 ——|

T125792

SAE 15W-40

SAE 10W-40

SAE 5W-30
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Diesel Engine Oil

DPSG,0UOE003,7694 —-19-280CT99-1/1

11-48




TM 5-3805-281-24-2

Fuels, Lubricants, and Coolant

EXTENDED DIESEL ENGINE OIL SERVICE
INTERVALS

When John Deere PLUS-50" oil and the specified John
Deere filter are used, the service interval for engine oll
and filter changes may be increased by 50%.

If other than PLUS-50" oil and the specified John Deere

filter are used, change the engine oil and filter at the
normal service interval.

PLUS-50 is a trademark of Deere & Company.

RG,RG34710,1031 -19-230CT97-1/1

ALTERNATIVE AND SYNTHETIC
LUBRICANTS

Conditions in certain geographical areas may require
lubricant recommendations different from those printed in
this manual.

Some John Deere brand coolants and lubricants may not
be available in your location.

Consult your John Deere dealer to obtain information and
recommendations.

Synthetic lubricants may be used if they meet the
performance requirements as shown in this manual.

The temperature limits and service intervals shown in this
manual apply to both conventional and synthetic oils.

Re-refined base stock products may be used if the
finished lubricant meets the performance requirements.

RG,RG34710,1032 -19-230CT97-1/1
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Fuels, Lubricants, and Coolant

MIXING OF LUBRICANTS

In general, avoid mixing different types of oil. Oil Consult your John Deere dealer to obtain specific
manufacturers blend additives in their oils to meet information and recommendations.
certain specifications and performance requirements.

Mixing different types of oils can interfere with the

proper functioning of these additives and degrade
lubricant performance.

DX,LUBMIX -19-18MAR96-1/1

e MIL-PRF-10924

* John Deere HIGH TEMPERATURE EP GREASE

e John Deere MOLY HIGH TEMPERATURE EP GREASE
e John Deere GREASE-GARD

10 °C 50 °F

0°C 32 °F

GREASE n
50 °CHH 122 °F
Use grease based on NLGI consistency numbers and the T 40 °C 104 °F
expected air temperature range during the service interval. 1
i 30 °CHH 86 °F
The following greases are preferred: % H
i 20 °CHH 68 °F
l_
I
)
I
)
-

D MOLY HIGH TEMP EP —>

|l«— GReEASE-GARD —

i -10 °C 14 °F
Other greases may be used if they meet NLGI

Performance Classification GC-LB.

|<—NLGI Number 1 —>|
|<—NLGI Number 2 —>|

20 °CHH -4 °F

.
|<—NLGI Number o->|

-30 °CHH 22 °F

-40 °CHH -40 °F
55 °CHH -67 °F

\1
s
[
RG7241 —-UN-23NOV97

Selection of Grease

DPSG,0UOE003,7695 —-19-280CT99-1/1
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Fuels, Lubricants, and Coolant

DIESEL ENGINE COOLANT RECOMMENDATIONS

Contact your engine distributor or servicing dealer to
determine what the cooling system of this engine is
filled with and the winter freeze protection level.

Solutions of antifreeze and supplemental coolant
additives MUST be used year-round for freeze
protection, boil-over protection, and to provide a stable,
noncorrosive environment for seals, hoses and metal
engine parts.

The following engine coolants are preferred for service:

* CID A-A-52624 Type 1 is a fully formulated ethylene
glycol-based engine coolant concentrate.

* CID A-A-52624 Type 1P is a prediluted (60% by vol.
Glycol) fully formulated ethylene glycol based engine
coolant.

» CID A-A-52624 Type 11 is a fully formulated
propylene glycol based engine coolant concentrate.

* CID A-A-52624 Type 1 and Type 11 require dilution
with water before use.

* CID A-A-52624 Type 1P is ready to use as
packaged.

e John Deere PREDILUTED ANTIFREEZE/SUMMER
COOLANT

» John Deere COOL-GARD, where available

The following engine coolant is also recommended:

e John Deere ANTIFREEZE/SUMMER COOLANT
CONCENTRATE in a 40 to 60 percent mixture of
concentrate with quality water

JOHN DEERE PREDILUTED ANTIFREEZE/SUMMER
COOLANT

This product contains all the necessary ingredients that
make up the proper coolant solution: chemically pure
water, ethylene glycol (low silicate antifreeze), and
supplemental coolant additives (SCAS). It is ready to
use; no mixing is required.

John Deere Prediluted Antifreeze/Summer Coolant
permits extended service life to 3000 hours or 36
months of operation.

JOHN DEERE COOL-GARD

In certain geographical areas, John Deere is marketed
for use in the engine cooling system. This product
contains all the necessary ingredients that make up
the proper coolant solution: chemically pure water,
ethylene glycol (low silicate antifreeze), and
supplemental coolant additives (SCAS). It is ready to
add to cooling system as is; no mixing or supplemental
coolant additives required. Contact your John Deere
Parts Network for local availability.

John Deere has a service life of 2000 hours or 24
months of operation.

JOHN DEERE ANTIFREEZE/SUMMER COOLANT
CONCENTRATE

This product contains ethylene glycol (low silicate
antifreeze) and supplemental coolant additives (SCASs).
It must be mixed with quality water, as described later
in this section, before adding to the engine cooling
system. The proportion of water to be used depends
upon the lowest freeze protection temperature desired
according to the following table:

% CONCENTRATE FREEZE PROTECTION LIMIT

40 -24°C (-12°F)
50 -37°C (-34°F)
60 -52°C (-62°F)

John Deere Antifreeze/Summer Coolant Concentrate
has a service life of 2000 hours or 24 months of
operation.

DPSG,0OUOE003,7696 —19-280CT99-1/1
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Fuels, Lubricants, and Coolant

ENGINE COOLANT SPECIFICATIONS

Engine coolants are a combination of three chemical
components: ethylene glycol (antifreeze), inhibiting
coolant additives, and quality water.

Coolant solutions of quality water, ethylene glycol
concentrate (antifreeze), and supplemental coolant
additives (SCAs) MUST be used year-round to protect
against freezing, boil-over, liner erosion or pitting, and
to provide a stable, noncorrosive environment for
seals, hoses, and metal engine parts.

Some products, including John Deere PREDILUTED
ANTIFREEZE/SUMMER COOLANT and CID
A-A-52624, are fully formulated coolants that contain
all three components in their correct concentrations.
Do not add an initial charge of supplemental coolant
additives to these fully formulated products.

Some coolant concentrates, including John Deere
ANTIFREEZE/SUMMER COOLANT CONCENTRATE
and CID A-A-52624 Type 1, contain both ethylene
glycol antifreeze and inhibiting coolant additives. Mix
these products and quality water, but do not add an
initial charge of supplemental coolant additives.

Coolants meeting ASTM D6210 (prediluted coolant) or
ASTM D6211 (coolant concentrate) require an initial
charge of supplemental coolant additives.

WATER QUALITY

Water quality is important to the performance of the
cooling system. Distilled, deionized, or demineralized
water is recommended for mixing with ethylene glycol
base engine coolant concentrate. All water used in the
cooling system should meet the following minimum
specifications for quality:

Water Quality Specifications

Parts Per Grains Per
Item Million U.S. Gallon
Chlorides (maximum) 40 25
Sulfates (maximum) 100 5.9
Total Dissolved Solids (maximum) 340 20
Total Hardness (maximum) 170 10
pH Level 5.5—9.0

ETHYLENE GLYCOL CONCENTRATE
(ANTIFREEZE)

IMPORTANT: Do not use cooling system sealing
additives or antifreeze that contains
sealing additives.

The use of John Deere coolant products or CID
A-A-52624 as outlined on the previous page, is
strongly recommended.

If John Deere coolant products are not used, other low
silicate ethylene glycol base coolants for heavy-duty
diesel engines may be used when mixed with quality
water and supplemental coolant additives (SCAS), if
they meet one of the following specifications:

ASTM D5345 (prediluted coolant)

ASTM D4985 (coolant concentrate) in a 40% to 60%
mixture of concentrate with quality water.

ASTM D6210

ASTM D6211

Coolants meeting these specifications require addition
of supplemental coolant additives (SCAs), formulated
for heavy-duty diesel engines, for protection against
corrosion and cylinder liner erosion and pitting.

Continued on next page DPSG,0UOE003,7697 —-19-280CT99-1/4
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Fuels, Lubricants, and Coolant

IMPORTANT: Never use automotive-type coolants They often contain a high
(such as those meeting ASTM D3306 concentration of silicates and may
or ASTM D4656). These coolants do damage the engine or cooling
not contain the correct additives to system.

protect heavy-duty diesel engines.

DPSG,0UOEQ03,7697 —-19-280CT99-2/4

SUPPLEMENTAL COOLANT ADDITIVES (SCAS)

IMPORTANT: DO NOT over-inhibit antifreeze
solutions, as this can cause
silicate-dropout. When this happens, a
gel-type deposit is created which
retards heat transfer and coolant flow
causing engine to overheat.

NOTE: John Deere Prediluted Antifreeze/Summer
Coolant, John Deere Antifreeze/Summer Coolant
Concentrate or equivalent supplemental coolant
additives are recommended. As the coolant
solution loses its effectiveness, additives will need
to be added.
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Operating without proper coolant additive will result in
increased corrosion, cylinder liner erosion and pitting, and
other damage to the engine and cooling system. A simple
mixture of ethylene glycol and water WILL NOT give
adequate protection.

The use of supplemental coolant additives reduces
corrosion, erosion, and pitting. These chemicals reduce
the number of vapor bubbles in the coolant and help form
a protective film on cylinder liner surfaces. This film acts
as a barrier against the harmful effects of collapsing vapor
bubbles.

Inhibit the antifreeze-coolant mix with a non-chromate
inhibitor. John Deere Liquid Coolant Conditioner is
recommended as a supplemental coolant additive in John
Deere engines.

Continued on next page DPSG,0UOE003,7697 —-19-280CT99-3/4
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IMPORTANT: Check inhibitors between drain intervals
every 600 hours or 12 months of
operation. Replenish inhibitors by the
addition of a supplemental coolant
additive as necessary.

DO NOT use soluble oil.

Additives eventually lose their effectiveness and must be
recharged with additional supplemental coolant additives
available in the form of liquid coolant conditioner. See
TESTING DIESEL ENGINE COOLANT and
REPLENISHING SUPPLEMENTAL COOLANT
ADDITIVES (SCAs) BETWEEN COOLANT CHANGES, as
described later in this group.

DPSG,0UOE003,7697 —19-280CT99-4/4
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TESTING DIESEL ENGINE COOLANT

Maintaining adequate concentrations of glycol and
inhibiting additives in the coolant is critical to protect the
engine and cooling system against freezing, corrosion,
and cylinder liner erosion and pitting.

Test the coolant solution at 600 hours or 12 month
intervals and whenever excessive coolant is lost through
leaks or overheating to ensure the necessary protection.

COOLANT TEST STRIPS

Coolant test strips are available from your John Deere
dealer. These test strips provide a simple, effective
method to check the freeze point and additive levels of
your engine coolant.

Compare the results to the supplemental coolant additive
(SCA) chart to determine the amount of inhibiting
additives in your coolant and whether more John Deere
Liquid Coolant Conditioner should be added.

COOLSCANDO
For a more thorough evaluation of your coolant, perform a
CoolScan[] analysis, where available. See your John

Deere engine distributor or servicing dealer for information
about CoolScan[.

CoolScan is a trademark of Deere & Company.
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RG7397 —UN-05DEC97

Coolant and Oil Sampler Tool
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REPLENISHING SUPPLEMENTAL COOLANT ADDITIVES (SCAS) BETWEEN COOLANT

CHANGES
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Sampling of Coolant

IMPORTANT: Do not add supplemental coolant
additives when the cooling system is
drained and refilled with John Deere
ANTIFREEZE/SUMMER COOLANT or
John Deere Cool-Gard.

Through time and use, the concentration of coolant

additives is gradually depleted during engine operation.

Periodic replenishment of inhibitors is required, even
when John Deere ANTIFREEZE/SUMMER COOLANT
or John Deere Cool-Gard is used. The cooling system
must be recharged with additional supplemental
coolant additives available in the form of liquid coolant
conditioner.

Maintaining the correct coolant conditioner
concentration (SCAs) and freeze point is essential in
your cooling system to protect against rust, liner pitting
and corrosion, and freeze-ups due to incorrect coolant
dilution.

John Deere LIQUID COOLANT CONDITIONER is

recommended as a supplemental coolant additive
in John Deere engines.

CoolScan is a trademark of Deere & Company.

G6262 —UN-05DEC97

RG6262

Testing of Coolant for Glycol Concentration

Test the coolant solution at 600 hours or 12 months of
operation using either John Deere coolant test strips or
a CoolScan(] analysis. If a CoolScan analysis is not
available, recharge system per instructions printed on
label of John Deere Liquid Coolant Conditioner.

IMPORTANT: ALWAYS maintain coolant at correct
level and concentration. DO NOT
operate engine without coolant for
even a few minutes.

If frequent coolant makeup is
required, the glycol concentration
should be checked with JT05460
Refractometer to assure that the
desired freeze point is maintained.
Follow manufacturer’s instructions
provided with refractometer.

Add the manufacturer’'s recommended concentration of
supplemental coolant additive. DO NOT add more than
the recommended amount.

Continued on next page RG,RG34710,1039 -19-230CT97-1/2
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The use of non-recommended supplemental coolant See ENGINE COOLANT SPECIFICATIONS earlier in
additives may result in additive drop-out and gelation this group for proper mixing of coolant ingredients
of the coolant. before adding to the cooling system.

If other coolants are used, consult the coolant supplier
and follow the manufacturer’s recommendation for use
of supplemental coolant additives.

RG,RG34710,1039 —-19-230CT97-2/2

OPERATING IN WARM TEMPERATURE
CLIMATES

John Deere engines are designed to operate using glycol
base engine coolants.

Always use a recommended glycol base engine coolant,
even when operating in geographical areas where freeze
protection is not required.

IMPORTANT: Water may be used as coolant in
emergency situations only.

Foaming, hot surface aluminum and
iron corrosion, scaling, and cavitation
will occur when water is used as the
coolant, even when coolant
conditioners are added.

Drain cooling system and refill with
recommended glycol base engine
coolant as soon as possible.

RG,RG34710,1040 -19-230CT97-1/1
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DISPOSING OF COOLANT

Improperly disposing of engine coolant can threaten the
environment and ecology.

Use leakproof containers when draining fluids. Do not use
food or beverage containers that may mislead someone
into drinking from them.

Do not pour waste onto the ground, down a drain, or into
any water source.

Inquire on the proper way to recycle or dispose of waste
from your local environmental or recycling center, or from
your John Deere dealer.

TS1133 —-UN-26NOV90

Disposing of Coolant

RG,RG34710,1041 —-19-230CT97-1/1
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FLUSH AND SERVICE COOLING SYSTEM

CAUTION: Explosive release of fluids from
pressurized cooling system can cause serious
burns.

Shut off engine. Only remove filler cap when
cool enough to touch with bare hands. Slowly
loosen cap to first stop to relieve pressure
before removing cap completely.

TS281 -UN-23AUGS88

IMPORTANT: Air must be expelled from cooling
system when system is refilled. Follow
procedure given in your operator’s
manual.

Service Cooling System Safely

The ethylene glycol base (antifreeze) can become
depleted of SCAs allowing various acids to form that will
damage engine components. In addition, heavy metals,
such as lead, copper and zinc, accumulate in the ethylene
glycol base. The heavy metals come from corrosion that
occurs to some degree with in a cooling system. When a
coolant is saturated to the point where it can no longer
hold heavy metals and other dissolved solids, they settle
out and act as abrasives on engine parts.

NOTE: Refer to your operator's manual for a specific
service interval.

Flush cooling system and replace thermostats as
described in your operator's manual. Clean cooling
system with clean water and TY15979 John Deere
Heavy-Duty Cooling System Cleaner or an equivalent
cleaner such as FLEETGUARD"” RESTORE[
RESTOREO or RESTORE PLUSO. Follow the
instructions provided with the cleaner. Refill cooling
system with the appropriate coolant solution. See ENGINE
COOLANT SPECIFICATIONS, earlier in this group.

FLEETGUARD is trademark of Cummins Engine Company, Inc.
RESTORE is a trademark of Fleetguard Inc.
Restore Plus is a trademark of Fleetguard Inc. Continued on next page RG,RG34710,1042 —19-230CT97-1/2
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IMPORTANT: NEVER overfill the system. A
pressurized system needs space for
heat expansion without overflowing at
the top of the radiator. Coolant level
should be at bottom of radiator filler
neck.

Air must be expelled from cooling

system when system is refilled. Loosen
temperature sending unit fitting at rear

of cylinder head or plug in thermostat
housing to allow air to escape when
filling system. Retighten fitting or plug
when all the air has been expelled.

After adding new coolant solution, run engine until it
reaches operating temperature. This mixes the coolant
solution uniformly and circulates it through the entire
system. After running engine, check coolant level and
entire cooling system for leaks.

Contact your authorized servicing dealer or engine
distributor, if there are further questions.

RG,RG34710,1042 —-19-230CT97-2/2
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ENGINE REPAIR STAND

NOTE: Only the 2722 kg (6000 Ib) heavy-duty engine
repair stand (A) No. D05223ST manufactured by
Owatonna Tool Co., Owatonna, Minnesota is
referenced in this manual. When any other repair

stand is used, consult the manufacturer’s
instructions for mounting the engine.

Refer to machine technical manual for steps to remove
engine from machine before installing it on repair stand.

RG4929 —-UN-05DEC97

Engine Repair Stand

RG,RG34710,1043 —-19-230CT97-1/1
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SAFETY PRECAUTIONS

The engine repair stand should be used only by
qualified service technicians familiar with this
equipment.

To maintain shear strength specifications, alloy steel
SAE Grade 8 or higher socket head cap screws must
be used to mount adapters or engine. Use LOCTITE"
242 Thread Lock and Sealer on cap screws when
installing lifting straps on engine. Tighten cap screws
to 170 Nem (125 Ib-ft).

For full thread engagement, be certain that tapped
holes in adapters and engine blocks are clean and not
damaged. A thread length engagement equal to 1-1/2
screw diameters minimum is required to maintain
strength requirements.

To avoid structural or personal injury, do not exceed
the maximum capacity rating of 2722 kg (6000 Ib).
Maximum capacity is determined with the center of the
engine located not more than 330 mm (13 in.) from the
mounting hub surface of the engine stand.

To avoid an unsafe off-balance load condition, the
center of balance of an engine must be located within

LOCTITE is a trademark of Loctite Corp.

51 mm (2 in.) of the engine stand rotating shaft.
Engine center of balance is generally located a few
millimeters above the crankshaft.

To prevent possible personal injury due to engine
slippage, recheck to make sure engine is solidly
mounted before releasing support from engine lifting
device.

Never permit any part of the body to be positioned
under a load being lifted or suspended. Accidental
slippage may result in personal injury.

The lifting jack is to be used when it is necessary to lift
the engine for rotation. When working on the engine,
the jack should be at its lowest position to keep the
center of gravity low and the possibility of tipping low.

To prevent possible personal injury due to sudden
engine movement, lower engine by operating jack
release valve slowly. Do not unscrew release valve
knob more than two turns from its closed position.

RG,RG34710,1044 -19-230CT97-1/1
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INSTALL ADAPTERS ON ENGINE REPAIR

STAND

Attach the No. 205466 Engine Adapter (A) to mounting

hub of the engine repair stand using SAE Grade 8

socket-head screws (D). Tighten screws to 135 Nem (100

Ib-ft).

RG8183 —UN-08DEC97

Adapter for Engine Repair Stand

RG,RG34710,1045 -19-230CT97-1/1
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ENGINE LIFTING PROCEDURE

CAUTION: The only recommended method for
lifting the 6081 engine is with JDG23 Engine
Lifting Sling and safety approved lifting straps
that come with engine. Use extreme caution
when lifting and NEVER permit any part of the
body to be positioned under an engine being
lifted or suspended.

Lift engine with longitudinal loading on lift sling
and lifting brackets only. Angular loading
greatly reduces lifting capacity of sling and
brackets.

1. Attach JDG23 Engine Lifting Sling (A, or other suitable
sling) to engine lifting straps (B) and to overhead hoist
on floor crane.

NOTE: If engine does not have lifting straps, they can be
procured through service parts or made locally.
Use of an engine lifting sling (as shown) is the
ONLY APPROVED method for lifting engine.
However, if a sling is not on hand, engine can be
lifted by chain(s) attached to lifting straps and
overhead hoist.

RG7011 —-UN-26NOV97

Engine Lifting Sling and Straps

2. Carefully lift engine to desired location.

RG,RG34710,1046 —-19-230CT97-1/1
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CLEAN ENGINE

1. Cap or plug all openings on engine. If electrical
components (starter, alternator, etc.) are not removed
prior to cleaning, cover with plastic and tape securely
to prevent moisture from entering.

2. Steam-clean engine thoroughly.

IMPORTANT: Never steam clean or pour cold water
on an injection pump while it is still
warm. To do so may cause seizure of
pump parts.

RG,RG34710,1047 —-19-230CT97-1/1
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DISCONNECT TURBOCHARGER OIL INLET
LINE

1. Drain all engine oil and coolant, if not previously done.

IMPORTANT: When servicing turbocharged engines
on arollover stand, disconnect
turbocharger oil inlet line (A) from oil
filter housing or turbocharger before
rolling engine over. Failure to do so
may cause a hydraulic lock upon
starting engine. Hydraulic lock may
cause possible engine failure.

Hydraulic lock occurs when trapped oil
in the oil filter housing drains through
the turbocharger, the exhaust and
intake manifolds, and then into the
cylinder head.

After starting the engine, the trapped oil
in the manifold and head is released
into the cylinder(s) filling them with oil
causing hydraulic lock and possible
engine failure.

2. Disconnect turbocharger oil inlet line at turbocharger or
oil filter base.

RG7012 —-UN-26NOV97

Turbocharger Oil Inlet Line

RG,RG34710,1048 —-19-230CT97-1/1
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MOUNT ENGINE ON REPAIR STAND

RG8770

RG8770 —-UN-08DEC97

Mounting Engine on Repair Stand

CAUTION: NEVER remove the overhead
lifting equipment until the engine is securely
mounted onto the repair stand and all
mounting hardware is tightened to specified
torque. Always release the overhead lifting
equipment slowly.

NOTE: If starting motor is to be removed from engine,
remove before mounting engine onto repair
stand.

1. Mount the starter side of the engine to the engine
adapter with four SAE Grade 8 (or higher grade)
5/8-11 UNC x 3-3/4 in. flanged-head cap screws.

2. Tighten cap screws to 203 Nem (150 Ib-ft).

3. Carefully remove lift sling from engine.

To remove engine from repair stand, reverse the
installation procedures.

Continued on next page RG,RG34710,1049 -19-230CT97-1/2
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To install engine in vehicle, refer to machine technical
manual.

RG,RG34710,1049 -19-230CT97-2/2
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ENGINE DISASSEMBLY SEQUENCE FOR OVERHAUL

The following sequence is suggested when complete
disassembly for overhaul is required. Refer to the
appropriate repair group when removing individual
engine components.

1.

Drain all coolant and engine oil. Check engine oil
for metal contaminates.

. Remove turbocharger oil inlet line and oil return

line. Remove turbocharger.

. Remove fan pulley and water manifold assembly.

Remove water pump assembly from timing gear
cover.

NOTE: DO NOT damage option code label (if

10.

11.

12.

13.

equipped), when removing rocker arm cover.

Remove breather hose from rocker arm cover.
Remove rocker arm cover.

. Remove rocker arm assembly and push rods.

Identify parts for reassembly.

. Remove front crankshaft pulley and damper

assembly.

. Remove fuel injection lines and injection nozzles.

. Remove engine oil filter, filter base, and valve

housing.
Remove injection pump gear cover and remove
injection pump. Remove fuel filter and mounting
base.
Remove engine oil cooler assembly.

Remove front and rear exhaust manifolds.

Remove air intake manifold.

PLASTIGAGE is a trademark of DANA Corp.

NOTE: ALWAYS bolt down liners when rotating

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

engine flywheel with cylinder head removed.

Remove cylinder head with assembly. Remove
head gasket.

On SAE No. 3 flywheel housings, remove flywheel
housing and then remove flywheel.

On SAE No. 1 and 2 flywheel housings, remove
flywheel and then remove flywheel housing.

Revolve engine on repair stand and remove
engine oil pump assembly.

Remove front timing gear cover.

Revolve engine to vertical position. Remove
pistons and connecting rods. Identify for
reassembly. Perform bearing-to-journal wear
checks with PLASTIGAGE".

Remove main bearing caps and remove
crankshaft. Perform bearing-to-journal wear
checks with PLASTIGAGE".

Remove camshaft and cam followers. Identify for
reassembly.

Revolve engine to horizontal position, remove
liners, O-rings, and packings. Mark liners for
reassembly in same bore from which removed.
Remove piston cooling orifices from cylinder block.
Remove any sensors/gauges, cylinder block plugs
and engine serial number plate, if block is to be
put in a “hot tank”.

Refer to appropriate group for inspection and
repair of engine components.

RG,RG34710,1050 —-19-230CT97-1/1

11-69




TM 5-3805-281-24-2

Engine Rebuild, Break-In, and Tune-Up

SEALANT APPLICATION GUIDELINES

Listed below are sealants which have been tested and are
used by the John Deere factory to control leakage and
assure hardware retention. ALWAYS use the following
recommended sealants when assembling your John
Deere Diesel Engine to assure quality performance.

LOCTITE" thread sealants are designed to perform to
sealing standards with machine oil residue present. If
excessive machine oil or poor cleanliness quality exists,
clean with solvent. Refer to John Deere Merchandise and
Parts Sales Manual for ordering information.

AR31790 SCOTCH-GRIP" EC1099 PLASTIC
ADHESIVE:

« AR31790 118 ml (4 0z)
Rocker arm cover gasket

LOCTITE® 242—THREAD LOCK & SEALER (MEDIUM
STRENGTH) (BLUE):

e TY9370 6 ml (0.2 0z) tube
e T43512 50 ml (1.7 oz) bottle

Plugs and fittings: fuel filter base, intake manifold, cylinder
block (oil galley).

Cap screws: injection pump access cover, electronic
tachometer cover, oil filler inlet, flywheel.

Oil pressure sending unit.

LOCTITE” 271—THREAD LOCK & SEALER (HIGH
STRENGTH) (CLEAR):

* TY9371 6 ml (0.2 0z) tube
e T43513 50 ml (1.7 oz) bottle

Studs: injection pump-to-block and exhaust
manifold-to-turbocharger.

LOCTITE is a trademark of Loctite Corp.

SCOTCH-GRIP is a trademark of 3M Co. Continued on next page RG,RG34710,1051 —19-230CTO7-1/2
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LOCTITE" 592 PIPE SEALANT WITH TEFLON (WHITE):

e TY9374 6 ml (0.2 0z) tube
e TY9375 50 ml (1.7 oz) bottle

Pipe plugs: cylinder block (water manifold), thermostat
housing, air intake manifold, and water pump.

Injection pump governor cover fitting (fuel return)
Threaded nipples and elbows in water pump housing
Temperature sending unit

Oil pan (drain hose and drain valve)

Connectors: turbo line and turbo drain

Adapter fitting for turbo oil inlet line

LOCTITE" 680 RETAINING COMPOUND (GREEN):
e T43515 50 ml (1.7 oz) bottle

Wear ring-to-crankshaft

PERMATEX AVIATION (FORM-A-GASKET NO. 3):
* TY6299 227 g (8 0z) container

Rear camshaft bore steel cap plug

PT569 NEVER-SEEZ" COMPOUND:

e PT569 227 g (8 0z) Brush
e PT506 453 g (16 0z) Spray

Cap Screws: turbocharger mounting and turbine
housing-to-center housing.

FEL-PRO C-670 MOLYBDENUM DISULFIDE PASTE

Camshaft nose (gear installation)

LOCTITE is a trademark of Loctite Corp.
NEVER-SEEZ is a trademark of Emhart Chemical Group.

RG,RG34710,1051 —-19-230CT97-2/2
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6081 ENGINE ASSEMBLY SEQUENCE AFTER OVERHAUL

The following assembly sequence is suggested when
engine has been completely disassembled. Be sure to
check run-out specifications, clearance tolerances,
torques, etc. as engine is assembled. Refer to the
appropriate repair group when assembling engine
components.

1. Install all plugs in cylinder block that were removed
to service block. Install engine serial number plate.

2. Install piston cooling orifices.

3. Install cylinder liners without O-rings and measure
liner stand-out. Install liner O-rings in block and
packings on liners. Install liners.

NOTE: If new piston and liner kit assemblies are being
installed, install the crankshaft first.

4. Install main bearings and crankshaft. Rotate
crankshaft to assure correct assembly. Check
crankshaft end play.

NOTE: ALWAYS bolt liners down before rotating
engine with cylinder head removed.

If installing new piston/liner kits, assembly kits onto
the respective connecting rods using NEW snap
rings. Bolt liners down as each kit is installed.

5. Install piston and rod assemblies. Bolt liners down
after each piston assembly is installed.

6. Install engine oil pump assembly.

7. Install crankshaft rear oil seal housing and check
runout. Install rear oil seal and wear sleeve.

8. Install cam followers in hole from which originally
removed.

9. Install camshaft. Align timing marks
(camshaft-to-crankshaft gears) with No. 1 piston at
“TDC” compression stroke.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Continued on next page

Install fuel injection pump and drive gear.

Install engine oil cooler assembly.

Install filter base, valve housing, and new oil filter.

Install engine flywheel and housing, if applicable:

e SAE 3: Flywheel goes on before housing.

e SAE 1 and SAE 2: Housing goes on before
flywheel.

Install cylinder head, push rods, and rocker arm

assembly. Measure valve lift and adjust valve

clearance.

Install rocker arm cover. Install breather hose.

Install front and rear exhaust manifolds.

Install air intake manifold.

Install timing gear cover. Install front crankshaft
wear sleeve and oil seal.

Install water pump assembly and water manifold.

Install turbocharger. Install turbocharger oil inlet
line and oil return line.

Install fuel injection nozzles and delivery line
assembly.

Install fuel filter base, supply lines, and filter.
Install front pulley and damper as an assembly.
Install fan pulley assembly. Install starting motor.

Fill engine with clean oil and the proper coolant.
Install dipstick.

RG,RG34710,1052 —-19-230CT97-1/2
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26. Perform engine break-in and normal standard
performance checks (See following).

RG,RG34710,1052 —-19-230CT97-2/2

ENGINE BREAK-IN GUIDELINES

Engine break-in should be performed after overhaul or
when the following repairs have been made:

Main bearings, rod bearings, crankshaft, or any
combination of these parts have been replaced.

Pistons, rings, or liners have been replaced.

Rear crankshaft oil seal and wear sleeve have been
replaced. (Primary objective is to see if oil seal still leaks).

Cylinder head has been removed. (Check and reset valve
clearance.)

Injection pump has been removed or critical adjustments
have been made while it is on the engine. (Primary
objective is to check power).

RG,RG34710,1053 —-19-230CT97-1/1
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PERFORM ENGINE BREAK-IN

Use a dynamometer to perform the following preliminary
break-in procedure. If necessary, preliminary engine
break-in can be performed without a dynamometer if
under controlled operating conditions.

IMPORTANT: DO NOT use PLUS-50" engine oil or
equivalents during break-in period of a
NEW engine OR one that has had a
major overhaul. PLUS-50" oil will not
allow an overhauled engine to properly
wear during this break-in period.

During break-in, periodically check
engine oil pressure and coolant
temperature. Also check for signs of
fuel, oil, or coolant leaks.

Fill engine crankcase with John Deere BREAK-IN OIL to
full level for use during the break-in operation. This oil is
specifically formulated to enhance break-in of John Deere
diesel engines regardless of ambient temperatures. Add
John Deere Break-in Oil only as needed to maintain the
specified oil level during break-in period. DO NOT add
makeup oil until the oil level is BELOW the ADD mark on
the dipstick. If more makeup oil is required during
break-in, an additional 100-hour break-in period is

required.
PRELIMINARY ENGINE BREAK-IN
AFTER MAJOR OVERHAUL
Time Load Engine Speed
5 minutes No load 850 rpm
5 minutes No load 1500—2000 rpm
5 minutes 1/4 load 1900—2100 rpm
10 Minutes 1/2 load 1900—2100 rpm
10 Minutes 1/2—3/4 Load 1900—2100 rpm
10 Minutes 3/4—Full Load Rated Speed

Check and readjust valve clearance as necessary.
Cylinder head retorque is not required. (See Group 05,
Cylinder Head and Valves.)

PLUS-50 is a trademark of Deere & Company. Continued on next page
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Sufficiently load engine during the first 100 hours of
operation, but, avoid over-loads, excessive idling, and
extended no-load operation.

A second 100-hour service interval with John Deere
Engine Break-in Oil may be required if the engine is
operated under light loads during the first 100-hour

break-in period.

After 100 hours maximum, drain break-in oil and change
oil filter. Fill crankcase with John Deere TORQ-GARD
SUPREMEF OR PLUS-50" or other heavy-duty diesel
engine oil within the same service classification as
recommended in this manual. See DIESEL ENGINE OIL
in Group 02, Fuels, Lubricants, and Coolant.

TORQ-GARD SUPREME is a trademark of Deere & Company.
PLUS-50 is a trademark of Deere & Company. RG,RG34710,1054 —19-230CT97-2/2

CHECK CRANKCASE VENTILATION SYSTEM

1. Inspect crankcase ventilation system for restrictions.
Lack of ventilation causes sludge to form in crankcase.
This can lead to clogging of oil passages, filters, and
screens, resulting in serious engine damage.

2. Clean crankcase vent tube (A) with solvent and
compressed air if restricted. Install and tighten hose
clamps securely.

RG5797 —UN-26NOV97

Crankcase Vent Tube
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CHECK AIR INTAKE SYSTEM

1. Replace air cleaner primary filter element. (See
operator's manual.) Replace secondary element if
primary element has holes in it.

2. Check condition of air intake hose(s). Replace hoses
that are cracked, split, or otherwise in poor condition.

3. Check hose clamps (A) for tightness. Replace clamps
that cannot be properly tightened. This will help
prevent dust from entering the air intake system which
could cause serious engine damage. Air Intake Hose Clamps

RG4689 -UN-20DEC88
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CHECK EXHAUST SYSTEM

1. Inspect exhaust system for leaks or restrictions. Check
manifold for cracks. Repair or replace as necessary.

2. Check that turbocharger-to-exhaust elbow adapter
clamps are securely tightened and do not leak.

3. Check exhaust stack for evidence of oil leakage past
valve stem seals.

Oil in exhaust stack may be caused by excessive valve

stem-to-guide clearance or excessive light load engine
idling.
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CHECK AND SERVICE COOLING SYSTEM

1. Remove trash that has accumulated on or near
radiator.

2. Visually inspect entire cooling system and all
components for leaks or damage. Repair or replace as
necessary.

3. Remove the foam filter from weep hole (A, shown
removed) located on the side of timing gear cover and

discard filter. Inspect the weep hole for any restrictions.

4. Insert a heavy gauge wire deep into weep hole to
make sure hole is open.

5. Install new foam filter flush with timing gear cover.

Continued on next page
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Cooling System Weep Hole with Foam Filter

RG7061 -UN-26NOV97

RG,RG34710,1058 —19-230CT97-1/2

11-77




Engine Rebuild, Break-In, and Tune-Up

TM 5-3805-281-24-2

CAUTION: Do not drain coolant until the coolant

temperature is below operating temperature.

Always loosen water pump drain valve (A)
block drain valve (B) slowly to relieve any
excess pressure.

IMPORTANT: Both water pump drain valve and block

drain valve must be opened to
completely drain the engine.

6. Remove and check thermostat(s). See REMOVE
TEST THERMOSTATS in Group 25.

7. Drain and flush cooling system. See FLUSHING AND

SERVICING COOLING SYSTEM in Group 02.

IMPORTANT: Air must be expelled from cooling
system when system is refilled. Lo
temperature sending unit fitting at
of cylinder head, bleed plug at top

of cylinder head, or plug in thermostat
housing to allow air to escape when
filling system. Retighten fitting or plug

when all the air has been expelled.

8. Fill cooling system with coolant. Follow
recommendations in Group 02.

9. Run engine until it reaches operating temperature.

Check entire cooling system for leaks.
10. After engine cools, check coolant level.

NOTE: Coolant level should be even with bottom of
radiator filler neck.

11. Check system for holding pressure. (See PRESSURE
TEST COOLING SYSTEM AND RADIATOR CAP in

Group 105 of CTM134.)
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Cylinder Block Coolant Drain Valve

RG,RG34710,1058 —-19-230CT97-2/2

11-78




TM 5-3805-281-24-2

Engine Rebuild, Break-In, and Tune-Up

CHECK ELECTRICAL SYSTEM

CAUTION: Battery gas can explode. Keep
sparks and flames away from batteries. Use a
flashlight to check battery electrolyte level.

Never check battery charge by placing a metal
object across the posts. Use a voltmeter or
hydrometer.

Always remove grounded (-) battery clamp first
and replace it last.

1. Clean batteries and cables with damp cloth. If
corrosion is present, remove it and wash terminals with
a solution of ammonia or baking soda in water. Then
flush area with clean water.

2. Coat battery terminals and connectors with petroleum
jelly mixed with baking soda to retard corrosion.

3. Test batteries. If batteries are not near full charge, try
to find out why.

4. On low-maintenance batteries, check level of
electrolyte in each cell of each battery. Level should be
to bottom of filler neck. If water is needed, use clean,
mineral-free water.

If water must be added to batteries more often than
every 250 hours, alternator may be overcharging.

NOTE: Water cannot be added to maintenance-free
batteries.

5. If batteries appear to be either undercharged or
overcharged, check alternator and charging circuit.

6. Check tension of drive belts. See operator’s manual.
7. Check operation of starting motor and gauges.

NOTE: For test and repair of alternators and starting
motors, see Electrical System Repair chapter.

TS204 -UN-23AUGS88

Prevent Battery Explosions
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PRELIMINARY ENGINE TESTING BEFORE
TUNE-UP

Before tuning-up an engine, determine if a tune-up will
restore operating efficiency. If in doubt, the following
preliminary tests will help determine if the engine can be
tuned-up. Choose from the following procedures only
those necessary to restore the unit.

1. After engine has stopped for several hours, loosen
crankcase drain plug and watch for any water to seep
out. A few drops could be due to condensation, but
any more than this would indicate problems which
require engine repairs rather than just a tune-up.

2. With engine stopped, inspect engine coolant for oil film.
With engine running, inspect coolant for air bubbles.
Either condition would indicate problems which require
engine repairs rather than just a tune-up.

3. Perform a dynamometer test and record power output.
(See DYNAMOMETER TEST later in this group.)
Repeat dynamometer test after tune-up. Compare
power output before and after tune-up.

4. Perform compression test (See TEST ENGINE
COMPRESSION PRESSURE in Group 105 of
CTM134))
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GENERAL TUNE-UP RECOMMENDATIONS

As a general rule, an engine tune-up is not necessary if
ALL recommended operator’s manual hourly service
procedures are performed on schedule. If your engine
performance is not within the rated application guidelines,
the following service procedures are recommended to
help restore engine to normal operating efficiency.

IMPORTANT: Engines that are equipped with
electronically-controlled governors have
a diagnostic feature that will display
detailed codes to alert operator of
specific performance problems. Refer to
CTMG68, Electronic Fuel Injection
Systems for diagnostic code
troubleshooting procedures on Bosch
ECU control systems. Refer to CTM134
for later John Deere ECU controls.

Operation

Change engine oil and filters.

Lubricate PTO clutch internal levers and linkage, if equipped.
Replace fuel filter.

Clean crankcase vent tube.

Check air intake system. Replace air cleaner elements.

Check exhaust system.

Check and service engine cooling system.

Check and adjust fan and alternator belts.

Check electrical system.

Check crankshaft vibration damper.

Inspect turbocharger and check turbocharger boost pressure.
Check fuel injection system: Check engine/injection pump timing: check and adjust speed
advance; clean injection nozzles, and adjust opening pressure.
Check engine oil pressure. Correct as necessary.

Check engine valve clearance. Adjust if necessary.

Check engine speeds. Correct as necessary.

Check engine performance on dynamometer.

Detailed Reference
Operator’'s Manual

Operator’'s Manual

Group 35/Operator’'s Manual
This Group/Operator’'s Manual
This Group/Operator’'s Manual
This Group

This Group/Operator’'s Manual
Operator’'s Manual

This Group

Group 15/Operator’'s Manual
Group 105 of CTM134

Group 35/Group 115 (CTM134)

Group 105 of CTM134
Group 05/Operator’'s Ma