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1. Introduction

1.2.10 Operating slope angle

4608 4609 4610
Up/down 20 degrees
Side to side 20 degrees
1.2.11 Lubrication specifications

4608 4609 4610
Lubrication
Lubrication fittings Massey Ferguson M-1105 or equivalent lithium base grease No. 2
Engine oil Massey Ferguson Multiguard” or equivalent in the correct SAE

viscosity. Oil must meet or exceed MIL-L-46152 requirements, API
Service CJ-4, ACEA Service E7.

Engine oil viscosity
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39 _22 ?} J % .....
40 - 40
CMDHED1 070801
Transmission and differential AGCO Permatran® 821XL
housing (including hydraulic
system)
Front axle AGCO Permatran” 821XL
Engine coolant
Freezing protection (original -34.°C
factory fill)
Recommended coolant 50/50 mixture ethylene glycol and water
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1. Introduction

After first 50 hours

X

Inspect and adjust the tie rod end. If adjustment or service is necessary, see
your dealer.

Inspect and correct the tire air pressure.

Inspect and adjust the wheel bolts and nuts.

Inspect the power steering hose, replace if necessary.

Inspect the fuel hose, replace if necessary.

Inspect the electrical wiring, replace if necessary.

Inspect the lamps, replace if necessary.

Inspect the warning device, replace if necessary.

Inspect the air conditioner belt, replace if necessary.

X| X X| X X| X| X| X| X

Clean the air conditioner condenser.

1.4.3 Lubrication fill and drain locations

® Grease fittings

©r Fill location

i Drain location

A Oillevel check location

Ref Description Type

1 Engine Engine oll

2 Radiator overflow | Coolant
reservoir
Fuel tank Diesel fuel

4 Transmission Hydraulic oil
housing

5 Front axle, four- Hydraulic ol
wheel drive only

6 Axle pivots Grease

7 Front spindles Grease

8 Ball joint Grease

9 Front brake pivots | Grease

10 Brake arm pivots | Grease

11 Parking brake Grease
pivots

12 Lift rod Grease

13 Top link Grease Fig-7
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2. Safety

2.1 Introduction

2.1.1 Safety alert symbol

The safety alert symbol means Attention! Become
Alert! Your Safety Is Involved!

Look for the safety alert symbol both in this
manual and on safety signs on this machine. The
safety alert symbol will direct your attention to
information that involves your safety and the
safety of others.

e

Fig. 1

2.1.2 Informational messages

The words important and note are not related to personal safety, but are used to give additional
information and tips for operating or servicing this equipment.

IMPORTANT: /dentifies special instructions or procedures which, if not strictly observed, could result in
damage to or destruction of the machine, process, or its surroundings

NOTE: /dentifies points of particular interest for more efficient and convenient repair or operation.

2.1.3 Safety messages

The words DANGER, WARNING or CAUTION are
used with the safety alert symbol. Learn to

recognize these safety alerts and follow the DANG E R
recommended precautions and safety practices.
DANGER:

Indicates an imminently hazardous

situation that, if not avoided, will WARN | NG
result in DEATH OR VERY SERIOUS =

INJURY.

A CAUTION
Indicates a potentially hazardous

situation that, if not avoided, could
result in DEATH OR SERIOUS
INJURY.

CAUTION:

Indicates a potentially hazardous
situation that, if not avoided, may
result in MINOR INJURY.

Fig. 2
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In the event of an overturn, hold the steering
wheel firmly and keep your seat belt fastened. Do
not attempt to leave the seat until the tractor has
come to rest.

Watch for holes, rocks, or other hidden hazards.
Always inspect area prior to operation.

Be observant of the operating area and terrain.

Avoid contact with electrical power lines. Contact
with electrical power lines can cause electrical
shock, resulting in very serious injury or death.

Never allow anyone on any part of the tractor or
attachments except in the operator's seat when
the engine is running.

Do not get on or off the tractor or attachments
while the tractor is moving.

Do not carry passengers.

Always shut off the engine, shift the transmission
to neutral, set parking brake and remove the start
key before leaving the operator's seat or before
permitting anyone to inspect, clean, lubricate,
adjust or repair any part of the tractor or
attachments. Never leave the tractor unattended
while the engine is operating.

Fig. 28

Fig. 29

Fig. 30

Fig. 31
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2. Safety

2.4.4 Engine safety

Make sure all shields, guards and access doors are
in place and properly closed before starting the
engine.

Start the engine from the operator's seat only.
Make sure all controls are in neutral and drives are
disengaged.

Make sure all bystanders are clear of the machine
before starting the engine.

Do not bypass the neutral start system. The
neutral start system is designed to prevent starting
the machine in gear. Any manual override of this
system can cause death or serious injury.

Never connect booster cables to the starter
terminals or short across the starter terminals.

Do not use aerosol starting fluid as a starting aid.
The heaters in the intake manifold can cause the
starting fluid to ignite resulting in an explosion.
This explosion can cause death or very serious
injury and damage to the engine.

Keep out of the engine compartment while the
engine is running. Before opening the engine
hood, shut off the engine and take the key with
you.

Look and Listen! Make sure all moving parts have
stopped.

Fig. 51

Fig. 52

Fig. 53
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3. Engine

4. Remove the rubber cap from the radiator
bracket.

Fig. 11

5. Disconnect the radiator hose that connects
to the engine side and tank side.

6. Remove the radiator bracket with the cooler
assembly and the radiator assembly.

7. Disconnect the fuel tank hose from the
engine side.

,,J,mmnpmu %

TREFED RS2

TRCHED 10285401
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AGCO POWER

General

CONSTRUCTION

Technical Data

Engine Type

Principal Dimensions and Data

Number of cylinders

Displacement (ltr)

Cylinder bore (mm)

Stroke (mm)

Combustion

Injection advance

Valve clearance, intake and exhaust (mm)
Direction of rotation from the engine front

Fuel System
High pressure pump
Fuel

Injection order
Injector

Injection pressure
Fuel filters
Pre-filter
Final filter

Oil pressure in hot engine at running speed

Oil pressure at idle speed, min
Oil capacity
Oil quality requirements

Cooling system

Number of thermostats
Opening temperature
Coolant quality requirements

33 44
3 4
33 44
108 108
120 120

Direct injection
Automatically adjusted
0,35 mm (cold or hot)
Clockwise

Bosch CB 18

The fuel must be according to norm EN 590:2009,
see Fuel Quality Requirements

1-2-3 1-2-4-3
Bosch CRI2.2, electronic control
six-hole nozzle
Max.1600 bar when CB 18 high pressure pump

Donaldson 10 p
Donaldson 5 p

Lubrication System

2,5...5,0 bar
1,5 bar
9 liter 13 liter
see Lubricating Oil Quality Requirements

@ 67 mm = 83T
see Coolant Quality Requirements



AGCO POWER General

Max valve movement with a valve clearance of 0,35 mm:

-lnletvalve . ... 10,9 mm

-Exhaustvalve. .. ... ... . . 12,1 mm

Inlet valve stemdiameter . . ......... ... ... .. ... ... 8,960...8,975 mm

Exhaust valve stemdiameter . .. ......... ... .. ... . . ... . . ... ... 8,925...8,940 mm

Inlet valve stemclearance .............. ... .. . . . .. ... 0,025...0,055 mm

-Reject limit .. ... 0,30 mm

Exhaust valve stemclearance . ........... ... ... .. . ... ... . ... ... 0,060...0,090 mm

-Reject limit .. ... 0,35 mm

Depth of valve head faces below cylinder head surface:

-lnletvalve . . ... 0,7+0,05 mm (max.2,20 mm)
-Exhaustvalve . .. ... 0,8+0,05 mm (max.2,20 mm)
Valve spring freelength . ... ... ... .. . . . . . 69,8 mm

Spring pressure when spring compressed to a length of:

A8 B MM . o e 327+17 N

ST A MM e 500+23 N

Rocker arm shaftdiameter . . .. ... ... ... ... ... . ... ... .. . ... 22,970...22,990 mm
Diameter of rockerarmbore. .. .......... ... ... .. . ... 23,000...23,021 mm

Free length of rockerarmspring. . . ......... ... . . ... 80 mm

Spring pressure when spring compressed to a length 58 mm . ......... 70..90 N

Valves and rockers, 4V engines

With a valve clearance of 1,0 mm:

-lnletvalve opens. . ... .. 2%2°B.T.D.C
-lnletvalve Closes . ... ..o 18%2°A.B.D.C
-Exhaustvalveopens .......... ... . . ... 36%2°B.B.D.C
-Exhaustvalve closes . .......... ... i 21%42°A.T.D.C
Valve clearance cold and hot:

lnletvalve . .o 0,35 mm
-Exhaustvalve . .. ... ... . . . 0,35 mm

Angle of valve face:

-lnletvalve . ... 35%20'
-Exhaustvalve . ........ . . .. 4520

Outside diameter of valve head:

-lnletvalve . ... e 39 mm
-Exhaustvalve . .. ... .. 35 mm

Max valve movement with a valve clearance of 0,35 mm:

-lnletvalve . .. 9,5 mm
-Exhaustvalve. .. ... ... ... . 9,0 mm

Inlet valve stem diameter . . . ... ... .. ... 7,960...7,975 mm
Exhaust valve stem diameter . .. .. ... ... ... ... ... 7,925...7,940 mm
Inlet valve stemclearance . ............. .. . . . . .. ... ... 0,025...0,055 mm
-Reject limit ... 0,30 mm

Exhaust valve stemclearance ............. ... ... 0,060...0,090 mm
-Reject limit ... 0,35 mm

Depth of valve head faces below cylinder head surface:

-lnletvalve . ... 0,8+0,05 mm (max.2,20 mm)
-Exhaustvalve. .. ... .. ... . . 0,6£0,05 mm (max.2,20 mm)
Valve springfreelength .. ....... ... ... ... . ... .. . . . 75,1 mm

Spring pressure when spring compressed to a length of:

S41, 0 MM . 300+10 N

S31,0 MM . 420+15 N

Rocker arm shaftdiameter. ......... ... ... ... ... . ... ... ... 24,970...24,990 mm
Diameter of rockerarmbore. .......... ... ... ... . 25,000...25,021 mm
Free length of rockerarmspring. ... ........ ... ... ... ... .... 88 mm

Spring pressure when spring compressed to a length 66 mm . . . . .. 75..95N

16



AGCO POWER

Crankshaft 2

2.4 Fitting Crankshaft

1.

10.Install the flywheel.

. Assemble the bearing with oilholes/groove (A) to the cylinder block and the bear-

. Fit the main bearing caps according to their numbering (bearing locks in the block

Clean the oilways, bearing shells, bearing caps and bearing locations. Ensure that

the crankshatt is clean. =]

ing with no hole (B) to the bearing cap. Ensure that the bearing shell clamping
claws fit into their notches and that the shells to be fitted in the cylinder block have
a hole coinciding with the oil port.

Lubricate the bearing surfaces and fit the crankshaft. Fit the crankshaft thrust
bearings with the lubricating grooves facing the crankshaft.

and in the cap on the same side); the rear thrust bearings are provided with guide
lugs. Lubricate the bolts and tighten them to 210 Nm.

Check that the crankshaft can rotate without binding. Check the end float
using a dial gauge. The correct end float is 0.10...0.30 mm. If the end float is M

too large, oversize thrust bearings should be fitted. Note! Bearing shells I \"\_ \\

should never be reamed or machined in any other way, nor should the sides } )\ ( T\\\

of the bearing caps be filed. I////[;“\\\?rm\\
e iisd LS

Install the crankshaft rear oil seal, see instruction 2.5. SN T -

. Mount the timing gear front cover, see instruction 5.3. ' %

Install the balancing unit (44 engines), see instruction 4.3.

2-5
Install the oil suction pipe and oil sump, see instruction 8.3.

(@

]\/\/

IO
R
(@]

2-6

N

YN
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AGCO POWER Timing Gear Assembly

5.3 Fitting Timing Gear Casing

1. Tap the guide pins (2 pcs) into position

2. Apply sealant (For example Loctite 5910) to a sealing
surface and fit the casing against the cylinder block.

3. Turn the oil pump inner gear so that the chamfers are
horizontal.

4. Install the timing gear casing and tighten the screws to
25 Nm tightness in sequence shown below. Make sure
that the casing lower surface is in level with the cylinder
block lower surface.

5. Tap the axle seal into place with special tool 9030
15200.

6. Lubricate the axle seal lightly and push the hub into
place observing the guide pin position.

7. Tighten the crankshaft hub nut to 600 Nm tightness.
Note! Do not use oil, it may run into the conical surfaces.

8. If the trigger wheel has been removed, its position must
be observed when installed as it differs between three-
and four-cylinder engines.

9. Fit the other removed parts.

38



AGCO POWER Valve Mechanism
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AGCO POWER Inlet and Exhaust System 10

10.5 Cooled EGR system

10-5

Exhaust manifold
EGR valve

EGR cooler

Intake manifold
Cooling pump
Actuator

Engine control unit

Nooakowd =

The cooled exhaust gas recirculation system (EGR) used on AGCO POWER engines is controlled by electronic
engine control unit EEM4. Part of exhaust gases is led from exhaust manifold (1) through EGR valve (2) to EGR
cooler (3) where they are cooled with engine coolant. The cooled exhaust gas is mixed with fresh intake air in in-
take manifold (4) before it flows to combustion chamber.

The cooled EGR system decreases the temperature in combustion chamber, which in turn results as lower nitro-
gen oxide (NOx) emissions.

EGR cooler

The EGR cooler cools down the exhaust gases. The cooler is capable to decrease exhaust gas temperature even
with 50%

58



AGCO POWER Fuel System 11

11.7 Fuel Quality Requirements

Requirement Test method
Density, +15C 0.82...0.84 kg/dm®  |ENISO 3675:1998, EN ISO 12185
Viscosity, +40C 2.0...4.5 mm?/s EN ISO 3104
Sulphur content max. 15 mg/kg EN ISO 14596:1998
Cetane number min. 51 EN ISO 5165:1998
Water content max. 200 mg/kg prEN ISO 12937:1996
Lubricity/HFRR max. 460 ym ISO 12156-1

Note! Fuels according to EN 590:2009 may contain up to 7% FAME (fatty acid methyl ester) type biodiesel ac-
cording to EN 141214:2008. Fuels according to ASTM D975-09b may contain up to 5% FAAE (fatty acid alkyl
ester) type biodiesel according to ASTM D6751-08.Contact AGCO POWER R&D for more information of using

different types of biodiesel!

The fuel must comply with the EN 590:2009 standard.

The engine output depends on the fuel quality.

Factors such as the temperature, density and viscosity of the fuel affect the actual output of the engine. Our outputs
are based on fuel with a density of 0.84 kg/dm3 and a specific heat rate of 42.7 Mj/kg at a fuel temperature of +15TC.

The percentage correction caused by the change in fuel quality is shown in the following illustrations.

QUTPUT %

+5
AT
. RN
FIG. A. Dependence of engine output on fuel tempera- N
ture. The reference temp is +35T (correction 0%). The N
fuel temperature is not only affected by ambient condi- 0
tions, it also varies according to the fuel system of the N
model (tank size, location, return flow etc.). AN
\\
s 35 >
1 20 30 40 50 60
FUEL TEMPERATURE T
OUTPUT %
+5 /,
{é] A
FIG. B. Dependence of engine output on fuel density. /|
The normal value is 0.84 kg/dm3 at +15C.
0
)4
Y
s )4 0,84
0,80 0,85 0,90
DENSITY kg/dm 3
OUTPUT %
+5
] e
FIG. C. Dependence of engine output on fuel viscosity. The ,/'
normal value is 3 cSt at +20TC. ~
0
-2
. . 2
Please note, fig. B and C are only relevant if the fuel VISCOSITY ot

quality is changed.

68



Table of contents

4. Power train

4.1 Separating the engine from the front transmission . ... ... ... ... .. ... .. . .. 4-3
4.2 Separating the front and mid-transmission housings . . ... .. ... ... .. .. .. . .. 4-9
4.3 Separating the mid and rear transmission housings . . ... .. ... ... .. .. .. ... 4-13
4.4 Separating the rear axle from the rear transmissioncase . .. .. ... ... ... .. 4-17
4.5 Attaching the rear axle to the rear transmissioncase . .. .. ..... .. ... .. .. .. 4-19
4.6 Power shuttle transmission . .. ... ... ... .. .. ... ... . 4-20
4.7 Power train . ... ... .. .. 4-23
4.8 Gearratios . .. ... ... .. 4-26
4.9 Shuttleclutch . . ... .. .. .. 4-28
4.9.1 Assembling precautions for power shuttle . . ... ... ... . ... .. .. .. ... ... 4-29
4.10 Clutch pack . ... ... .. . 4-30
4.10.1 Reverse clutch pack components . . .. ... ... .. 4-30
4.10.2 Disassembling thereverseclutch . ... ... ... . . . . . 4-31
411 Input gears . . ... ... .. .. 4-32
4.11.1 Removing the input gear . . ... .. 4-32
4.11.2 Disassembling the inputgear . . . ... ... .. 4-32
4.11.3 Assemblingthe inputgears . . . ... ... ... 4-33
4.11.4 Disassembling the rear and mid-transmission housing . . .. ............. . ....... 4-34
A11.5 INPULOEAIS . . . o 4-36
4.12 Transmission mainchangegears ... .... ... .. .. ... .. ... .. ... ... ....... 4-40
4.12.1 Assembling precautions for main gearsystem . . ... .. ... 4-41
4.12.2 Main shiftlever . ... 4-42
4.12.3 Assembling precautions for the main shiftlever . .. .. ... ... ... ... . ... ... ... 4-43
4.12.4 Disassembling the high-low gear . ... .. ... . .. . . . . . . . e 4-44
4.13 Creeper gear . .. ... ... . ... 4-45
4.13.1 Creeper gear COMPONENTS . . . . oottt e e e e e e e e 4-45
4.13.2 Disassembling the creepergear . . . ... ... .. . . .. .. ... 4-45
4.13.3 Assembling the creepergear . . .. ... ... ... . ... 4-49
4.14 Transmission range changegears ...................................... 4-53
4141 Range gear shift . .. ... 4-53
4.14.2 Installing the range gear shift . . ... ... . 4-54
4.14.3 Range shiftlinkage . . ... ... . .. . 4-55
4.14.4 Independent power takeoff . . . . ... 4-56
4145 Power takeoff clutch . . . .. .. . 4-57
4.14.6 Assembling power takeoff precautions . ... .. ... ... ... 4-58
4.14.7 Four-wheel drive gears, if equipped . . . .. ... 4-58
4.14.8 Assembling four-wheel drive, if equipped . . ... ... ... ... ... 4-59
4.14.9 Four-wheel drive gear system . . . . .. .. 4-60
41410 Two wheel-drive gear system . . . . .. ... 4-61
41411 Power takeoff speed . . ... . 4-61
41412 Power takeoff lever . . . . . 4-63
41413 Power takeoff link check system . .. ... .. ... .. ... 4-63
41414 Low profile lever . . . .. 4-63
4608 /4609 / 4610 Service Manual 4-1

4283492M3



4. Power train

2. Remove the bolt from the front mount
bracket on both the left-hand and right-hand
side. Then remove the bolt under the
transmission housing.

3. Remove the fuel tank from the engine.

Fig. 15

4. Remove the hydraulic suction lines and the
supply lines.

5.  Remove the bolts connecting the front
transmission housing and the mid-
transmission housing. Separate the front
transmission housing and the mid-
transmission housing.

4608 /4609 / 4610 Service Manual 4-11
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A 4. Power train

TRCHEDTDZ2550
Fig. 39
Power shuttle type P1
4608 /4609 / 4610 Service Manual 4-21

4283492M3



4. Power train

4.10.2 Disassembling the reverse clutch

TRCHEDN 10228500

Fig. 49

(1) Collar (4) Collar

(2) Plate (5) Simple jig
(3) Handle comp

1. Remove the snap ring from the clutch disc.

2. Take out the friction plate and the separator plate

3. Install the collar on the setting gap of the collar and the snap ring.
4. Screw handle and compress the spring to reveal snap ring.

5. Remove the snap ring with the snap ring pliers.

4608 /4609 / 4610 Service Manual
4283492M3
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A 4
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A, A, 4. Power train

4.12.1 Assembling precautions for main gear system

TRCHEI 10735001
Fig. 71

1.  Apply oil to the synchro mesh (1).

2. Install the washer in the correct direction.

4608 /4609 / 4610 Service Manual 4-41
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4. Power train

TREHEC 1002550

Fig. 85

6. Assemble the rear transmission and the spacer. Install the bolts and the nuts.
7. Install the gear sub-assembly to the rear transmissions.

8. Install the two O-rings, the plate, flange bolt, and the sub shift arm.

9. Install the sub arm with the spring pin. Set the spring pin in the sub arm notch.

10. With the lever arm (3) removed, install the
the hub (1) inside the bracket (4). Secure the
hub by inserting the arm (2) into the hub.

11. After assembly, make sure the arm (2) does
not move while the lever arm (3) is out of the
neutral position.

TREHEGT 00560

Fig. 86
12. Assemble all components in the reverse
order of removal.

13. Install the cab or platform.

4608 /4609 / 4610 Service Manual
4283492M3
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4. Power train

(9) Needle bearing (16) Washer

(10) Hub (17) Helical 31 tooth gear
(11) Coupling (18) 4WD front shaft
(12) Bearing (19) Retaining ring

(13) Ball bearing (20) Bearing

(14) Sleeve (21) Oil seal

(15) Collar (22) Retaining ring

4.14.10 Two wheel-drive gear system

A
EL'M_
)
TRERED 185
Fig. 103
(1) Collar (4) Ball bearing
(2) Two wheel-drive rear shaft (5) Retaining ring
(3) Bearing (6) Seal
4.14.11 Power takeoff speed
North American models
Two power takeoff (PTO) types and speeds are available.
PTO type Shaft size Splines Speed Engine speed
ISO type 1 35 mm (1-3/8 in) 6 540 rpm 1993 rpm
\ SO type 2 35 mm (1-3/8in) |21 1000 rpm 2178 rpm
4608 /4609 /4610 Service Manual 4-61
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5. Cab and platform

14. Disconnect tail light connectors.

TROHEL 10005501
Fig. 11
15. Remove the bolts (1) connecting the roll over
protection structure (ROPS).
P
~Hy,
» 5 i
| | t =
o3 |
3 -, A
| \_-‘-@(-Hﬂ i
-
| " ?
TROHED 08001
Fig. 12

16. Remove the ROPS.

Fig. 13

4608 /4609 / 4610 Service Manual 5-7
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5. Cab and platform

22.

23.

24.

25.

Disconnect the wire harnesses below the
cab. This wire harness is for the power take-
off (PTO), the cab harness, the power
shuttle, and the sub control wire.

NOTE: /dentify all wire harness connections
to assist in assembly.

To remove the cab with out opening up the
air condition system. Remove the air cleaner
assembly. Remove the radiator overflow
reservoir. Without opening the lines or
loosening any fittings, remove the condenser
with the condenser brackets. Remove the
receiver drier with the receiver drier brackets
and the compressor with the compressor
brackets. Put all the removed components
on the floor or in the cab.

Evacuate the air conditioning system with an
approved recovery system.

Disconnect the front air conditioning line at
the compressor (2).

Disconnect the air conditioning line at the
receiver drier (1).

Fig. 37

TRCHED 10050401

Fig. 38
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5. Cab and platform

5.2.12 Cab lamp

The cab lamp (1) works in each switch position as
follows:

ON: It always turns on.

Neutral: It turns on when the door is opened and
turns off when the door is closed.

OFF: It always turns off.

TROHE 1001 a0

5.2.13 Wiper and flood light switches

The wiper switch and the flood lamp switch are
located on the right side of the cab, above the
door.

(1)  The front windshield wiper switch and the
front washer switch.

(2) The rear windshield wiper switch and the
rear washer switch, if equipped.

@

. TREHEL 10123401

(1)  Flood lamp switch
(2) Rear flood lamp switch

TROHEN 1001310

Fig. 63

4608 /4609 / 4610 Service Manual 5-27
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5. Cab and platform

5.5 Steering column

5.5.1 Removing the steering column

Procedure

1.  Remove the front and the rear steering
column covers.

2. Remove the console.

3. Remove the retaining plate (2), that attaches
the column to the fire wall. Remove the
retaining bolt (3) from the upper U-joint.
Remove the column assembly (1).

4. Remove the retaining bolts form the

appropriate U-joint to disconnect the steering
shafts.

TRIOHES

Soooesn

Fig. 86

5.5.2 Installing the steering column

Procedure

Install the steering column in the reverse
order of removal.

4608 /4609 / 4610 Service Manual
4283492M3

5-37



A 5. Cab and platform

TROHED 10042701
Fig. 98
(1) Heater hose
(2) Heater hose
4608 /4609 / 4610 Service Manual 547
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sesszev somesn 5. Cab and platform

2. Make sure that the cooler line (1) has no
cracks or defects. Replace as required.

4608 /4609 / 4610 Service Manual 5-57
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5. Cab and platform

Oil level in the compressor Component Charged amount

Oil of 60 cc is sealed in_side th_e compressor Evaporator 20 cc
SCSAO06C. When the oil level is lower than
specified, it may become seized at high speeds. Condenser 20 cc
When the oil level is higher than specified, the Receiver 10 cc
result may be insufficient chilling.

_ o _ - Compressor Extract from a new
When the air conditioner is started once, oil is compressor the amount
spread among the related components. When of oil which is gained by
parts shwon in the table are to be disassembled, subtracting what
replenish the oil in the respective components as remains in the old
shown in the table. compressor from 60 cc.

After operation, start the air conditioner and
confirm the replacement parts are working

properly.

5.8.32 Safety precautions when charging the refrigerant

Only certified technicians with correct equipment
are to service the air conditioning system.

TROHED 10055301

Fig. 125

Wear safety goggles during operation.

e Liquid refrigerant can cause loss of vision and
frostbite to the eyes and skin. Wear eye
protection and correct clothing when servicing
the air conditioner system.

TRDHED 10065401

Fig. 126
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5. Cab and platform

Cause(s)

Compressor will not engage

Solution(s)

Loose or broken belt.

Tighten or replace belt.

Low pressure switch in operation.

Leak test the system.

Faulty low pressure switch.

Total loss of refrigerant.

Leak test the system.

Clutch failure.

Repair or replace clutch.

Electrical failure.

Inspect fuses.

Inspect electrical connections and wiring.

Check switch.

Excessive noise in the system

Cause(s)

Too much refrigerant.

Solution(s)

Discharge and charge the system.

Blower motor failure.

Replace the blower motor.

Bearing failure.

Replace clutch or compressor.

Compressor failure.

Replace the compressor.
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6. Frame and axles

16. Remove the O-ring from the housing.
IMPORTANT: Do not adjust the relief valve.

IMPORTANT: Replace the control valve
assembly when the relief valve is defective.

Fig. 15

6.1.6 Inspecting the orbit roll

Procedure

1.  Check the contact surfaces of all of the components.
2. Replace the defective components.
3.  Wash all metal parts in clean solvent and dry them with pressurized air.

NOTE: Do not dry the components with cloth or paper. Lint and paper waste contaminate the
hydraulic system.

NOTE: Never file parts or polish them with coarse sandpaper.

NOTE: Apply fresh grease to the O-rings.
4. Replace old O-rings and seals whenever possible.

6.1.7 Assembling the control side

1. Install the spool into the sleeve while turning
the spool slowly.

NOTE: Make sure the spool turns smoothly
by holding the spool's spline part.

Fig. 16

4608 /4609 / 4610 Service Manual 6-9
4283492M3



6. Frame and axles

6.3 Engine cover

6.3.1 Removing the engine cover

1. Raise the engine cover and disconnect the
head light harness.

2. Disconnect the support belt assembly.

3. Remove the four bolts on both the left-hand
and right-hand sides.

4. Slide the engine cover to the right and
remove.

TROHEL 100006

6.3.2 Installing the engine cover

1.  Install the engine cover on the pin and then
slide the engine cover to the left.

Result
Enter the result of your step here (optional).

2. Install the four bolts on both the left-hand
and right-hand sides.

3. Connect the support belt assembly.

4. Connect the head light harness and lower
the engine cover.

Fig. 34

TROHEDN 10000601

6.3.3 Head lamp and engine cover net

(1) Low beam
(2) High beam
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6. Frame and axles

6.5 Rear axle

6.5.1 General Information

The rear axle system is of the portal axle semi floating type. The rear axle system contains:

The final reduction gears
The differential gears
The differential lock

The wet type brakes

Power from the engine transmitts to the right-hand and left-hand wheel pinions through the differential

gears. Power then transmitts to the rear wheels.

6.5.2 Rear axle and brakes

L3
fan,

TROHED 10013501

(1) Spiral bevel gear
(2) Ring gear

(3) Differential case cover
(4) Differential case
(5) Differential pinion
(6) Differential side gear
(7)  Wheel pinion
(8) Wheel gear
(9)  Wheel shaft

(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)

Differential lock shifter
Differential lock shift fork
Differential lock shaft
Brake disk

Brake plate

Brake pressure plate
Brake arm

Brake rod

4608 /4609 / 4610 Service Manual
4283492M3

6-29



6. Frame and axles

4. Make sure the drive pinion starting torque is
2.810 3.2 Nm (24.9 to 28.4 Ibf in).

TROHEDN 100563

5.  Make sure the drive pinion starting torque
meets the specified torque.

6.  Crimp the nut (1) until the crimp contacts the
bottom of the groove as shown.

TROHED 10050
Fig. 72
7. Use the same shim thickness recorded
during disassembly and tighten the drive @
pinion support to 79 to 93 Nm (58.7 to 69 Ibf

f1). Jﬁ

NOTE: /f the original ring gear and pinion
gear are used, install the original shims
removed during disassembly. If the ring gear
and pinion gear are new, install the original
shims removed during disassembly and
check the tooth contact pattern. Move the
shims as needed to obtain the correct tooth
contact pattern. o

TROHED 10036601

Fig. 73
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A 6. Frame and axles

6.9 Differential

6.9.1 Differential lock

TREHED 10043301

Differential lock.

TEEHEG 1101

Fig. 92
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6. Frame and axles

TRIHED 10000

— i
=l
T —— -"‘"j‘ TROHED 007310

Fig. 107
(1)  Steering controller (7) Adjust to:
(2) Steering cylinder

(3) Delivery pipe e 606 mm (23.9in) - 4608

(4)  Suction pipe e 620 mm (24.4 in) - 4609, 4610

(5)  Pump (8) Adjustto 218 mm (8.6 in) - 4608, 4609, 4610
(6) Tie rod
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6. Frame and axles

5—_"-_— i—_; i{::%' .:____%“['i}'"

-

TROHEQTD0E1 1

Fig. 126 Front axle assembly information

(1)  Apply thread sealant and tighten to 29 Nm
(21 Ibf f1).

(2) Backlash must be 0.1 to 0.2 mm (0.004 to
0.008 in).

13. Front axle assembly information

(3)

(4)

Apply thread sealant and tighten to 59 Nm
(44 Ibf f1).

Set rolling torque to 0.49 to 0.69 Nm (0.5 Ibf
ft).Firmly stake the lock nut.

4608 /4609 / 4610 Service Manual
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6. Frame and axles

Install the ball cage assembly as shown.

Coat the oil seals with grease prior to
assembly.

Use gasket eliminator between all housings.

Apply adhesive to the plugs before
installation in the bottom of the housing.

Assemble the final drive in the reverse order
of disassembly.

The assembled final drive must turn
smoothly until it contacts the steering stop.

Install the wheel. Make sure the wheel turns
smoothly and quietly.

Adjust the toe-in.

TROHED 10053301

TROHED N (003501

Fig. 148

(1)
(2)
(3)

10.

Use sealant between housing

Note installed direction of the seal

Adjust to 218 mm (8.6 in)-4608/4609/4610
models

Assemble the front axle using the information shown.

(4)

install the oil seal with a driver to prevent
damage to the seal

4608 /4609 / 4610 Service Manual
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7. Electrical

7.3.1 Battery wiring diagram

Battery wiring diagram

(*)  The numbers on the left upper side correspond to

the numbers on the connector.

Explanatary netes

1. Symbals of wire
Whw it

Cirewit Wire ooler

(ot nnty werm mize and wine ool

2. Color of wire:
Ciobor of wire in indicatmd with "Basn
eslor” or "hase eclor atrign color”

Baso color Htrpe calnr

Fig. 1 Battery wiring diagram

TROHEDTI 005501
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7. Electrical

(1) Slow-blow fuse (7)  Air conditioner (A/C) switch (13) 3A rating current (19) Front wiper motor
(2)  Slow-blow fuse (8) 1.5Arating current (14) Blower switch (20) Rear wiper motor (optional)
(3)  Compact disc (CD) radio (9)  Frost sensor (15) Front wiper relay (21) Left door switch
(4)  Blower motor (10) Pressure switch (16) Front washer motor (22) Dome lamp
(5)  Blower resister (11) Compressor clutch relay (17) Rear wiper relay (optional) (23) Right door switch
(6) Blower motor (12) Compressor (18) Rear washer motor (optional)
S 1B
B0

L]
e
——
T
=

518-0.5-0D A1

LT
B 1
Ui

R

sl

A4S

VA-EHIS

i)

]

= E
1015-2-8 =
10123 {E
gl
@ @ g @ ® ® 2l
= TROMEDTOISTNE
Fig. 9 Cab1 wiring diagram
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7. Electrical

7.4.5 Instrument panel switch location diagram

1 801, 204

Fest bliowar, wipar

| 000~ 3502000

T T08-RE0-200
Ay (P S

T

Resister (10010W)  Slow blow fus
Dinly Cabsir

V561-674-230
S5

1719-650-250
Finday

b
1 729-656-210

Switoh ASSY
Dinpliy seswet ,§

1740880550 d
Switchlhazard) ASS)
Hanzardd awiteh

1700652450
Bwitehi Rotury MF! SET

1TIO-652-700
Switch A

179662330
SansorlAngle, 5] ASSY

[Rartary o

CAB madnl Fobvatidfrtmens:af
Parking braks T
safety relay b

Clutch Larmo A reluy

oudal Satuty wiour front relay Lo LH ralay

ROPS maodal
Farking brake Forward revars
saiuty relay relay

Clutoh podal  Lamp FH relay

safety relay L L ol

TRMEDT0E|

Fig. 17
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7. Electrical

The pressure port regularly supplies pressure m—
measuring 2 MPa (290 psi) from the reduce valve. S i

When the power shuttle control proportional
pressure valve is driven by an amount of current i .
(1.4A) that is equivalent to the maximum pressure, St 1 | S{TTLD

the reduce valve applies pressure to the pilot spool .
to close the relief valve. L

This is to stop the flow of fluid from the relief valve | EIE 3," i
to the tank when the proportional pressure valve is
not in operation. = e |

The forward and reverse solenoids are not in 4
operation. The reverse switch spool blocks the -
pressure from the reduce valve, therefore no Fig. 27
pressure is supplied to the clutch side.

= T TROMEI10043501

Forward solenoid on

®
TROHED 1002300

Fig. 28
(1) Time after engine startup (neutral) (2) Pressure control valve control current 1.6A
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A 7. Electrical

(1) Forward/reverse solenoid valve (2) High-Low solenoid valve (P1 model)
Solenoid valve

2

TROHEN 1P

TROHEDN 1000

Fig. 46
(1)  Three-point hitch solenoid valve
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7. Electrical

10. Complete the following within ten seconds.
a) Turn the main switch from "STOP" to
"ON".
b) Turn the depth dial clockwise until the
depth dial stops.

c) Turn the depth dial counterclockwise until
the depth dial stops.

d) Turn the depth dial clockwise until the
depth dial stops.

Result

If the adjustment is correct, the lift lamp will
illuminate one time. If the lift lamp flashes
continuously, the adjustment has failed.

11. Turn the main switch to "STOP".
12. Repeat the procedure if the adjustment fails.

13. Install the check fuse when the adjustment
is correct.

TROHEDN 10045301

Fig. 61

7.7.2 Lift arm and draft sensor

TROMED D24
Fig. 62

(1)  Transmission case (3) Draft sensor

(2) Left-hand axle housing (4) Lift arm sensor

4608 /4609 / 4610 Service Manual 7-57

4283492M3



7. Electrical

7.7.18 Throttle lever

(1) Dash cover
(2) Throttle lever

TROMED WA
Fig. 80

7.7.19 Instrument panel

TREHEC 1003580

Fig. 81
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7. Electrical

Position lever sensor, lift arm sensor and draft
sensor

PasHion
lewer sensor

TRCHED 10237301

Fig. 86
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Y evesen 7. Electrical

Schematic legend

Term description

Depth dial Depth dial

Position lever sensor Position lever sensor

Vehicle ECU Vehicle Electronic Control Unit
Draft sensor Draft sensor

Lift arm sensor Lift arm sensor

7.12.,5 SPN 1002 FMI 2

The lift arm sensor is above the normal operating range. Fault value: 1016 to 1023. Standard Value 200 to
823.

Common failures

e Short circuit in the 12V power supply line and signal line.
e Short circuit in the 5V power supply line and signal line.
e Sensor failure.

e Sensor mounting bracket needs adjustment.

Diagnosis and solution
Use a digital multimeter for measurements in the test procedures.

1. Check for power at the sensor.
a. Turn the key start switch and the battery disconnect switch to the on position.
b. Measure for the correct signal at the signal line..

Expected result: The signal is correct.

Result:
¢ Yes - the signal is correct.

Go to see step 2.
¢ No - the signal is not correct.

Repair or replace the machine harness.

Stop.
2. Check the signal wire for a short to 5V supply line.
a. Remove the connector from the sensor.
b. Check for continuity between the 5V supply line and the signal wire.

Expected result: No continuity is found.

Result:
¢ Yes - no continuity is found. The circuit is correct.

Go to see step 3.
¢ No - continuity is found.

Repair or replace the machine harness.
Stop.
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7. Electrical

3. Check the sensor.

a. Check the sensor for correct operation.
Expected result: The sensor is correct.

Result:
* Yes -the sensor is correct.

Go to see step 4.
¢ No - the sensor has failed.

Replace the sensor.
Stop.

. Check the sensor mounting bracket/arm.
a. Make sure the sensor mounting bracket/arm is not damaged or bent.

Expected result: The sensor mounting bracket/arm is correct.

Result:
® Yes - the mounting bracket/arm is correct.

Go to see step 5.
¢ No - the sensor mounting bracket/arm has failed.

Repair or replace the sensor mounting bracket/arm as needed.

Stop.

. Check if the diagnostic code remains.

Inspect the contacts of the harness connectors and clean the connectors.
Connect all harness connectors.

Turn the battery disconnect switch and the key start switch to the on position.
Operate the machine.

Check the status of the diagnostic code.

®a0 oo

Expected result: The diagnostic code is not active.
Result:
* Yes - the diagnostic code is not active. The diagnostic code does not exist.

The initial diagnostic code was most likely caused by a poor electrical connection or a short at one of
the harness connectors. Resume normal machine operation.

¢ No - the diagnostic code is active. The diagnostic code has not been corrected. Failure of the ECM is
possible but not common.

Exit the procedure and perform the procedure again. If the cause of the diagnostic code is not found,
replace the ECM.

Stop.
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7. Electrical

2. Check the transmission oil temperature sensor signal wire for a short to ground.
a. Remove the connector from the sensor.
b. Check for continuity between the signal wire and the ground wire.

Expected result: No continuity is found.
Result:
® Yes - no continuity is found. The ground circuit is correct.

Go to see step 3.
¢ No - continuity is found.

Repair or replace the machine harness.

Stop.
3. Check the clutch pedal sensor signal wire for a short to ground.
a. Remove the connector from the sensor.
b. Check for continuity between the signal wire and the ground wire.

Expected result: No continuity is found.

Result:
® Yes - no continuity is found. The ground circuit is correct.

Go to see step 4.
¢ No - continuity is found.

Repair or replace the machine harness.
Stop.

4. Check the sensor.
a. Check the sensor for correct operation.

Expected result: The sensor is correct.

Result:
* Yes -the sensor is correct.

Go to see step 5.
¢ No - the sensor has failed.

Replace the sensor.

Stop.
5. Check if the diagnostic code remains.
Inspect the contacts of the harness connectors and clean the connectors.
Connect all harness connectors.
Turn the battery disconnect switch and the key start switch to the on position.
Operate the machine.
Check the status of the diagnostic code.

®PaooTw

Expected result: The diagnostic code is not active.
Result:

* Yes - the diagnostic code is not active. The diagnostic code does not exist.

The initial diagnostic code was most likely caused by a poor electrical connection or a short at one of
the harness connectors. Resume normal machine operation.

¢ No - the diagnostic code is active. The diagnostic code has not been corrected. Failure of the ECM is
possible but not common.

Exit the procedure and perform the procedure again. If the cause of the diagnostic code is not found,
replace the ECM.

Stop.
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7. Electrical

Pressure switch relay, solenoid valve function;
clutch pedal switch function

{Action signal)
Vehicle

ECU

Pressure switch of
Forward /[Reverse

| Relay with clutch ‘
pedal switch - :
L. " . - . BT 3
e LEI*"" ? : ,\__‘-rﬁh : l. ;& [Lal _D
_!. == tli I-_-“F b .
Do |0 epoy Al @ @
: solenoid valve : * -I"..I L
Lesssssans SR s e E & " , = -
4 Di . =« W ) :'!\-u. - E_
[ | .
& ﬂJ :1 Q
g.a .
| |

IIIII'II'IIIIIII'II‘IIIIIII'IIIII"

.'I-'IIII"I'Ill‘lll"l‘lll"l"llli"l‘lll"l‘l:

Forward /Reverse
Solenoid valve

1IIIIII.IIIIIII.IIIIlllilIIIIII.IIIIIIIIIIIIIII-IIIIIIIIIIIIIllilI.IIII'III-'IIIIIII.IIIIT

;‘I'll'l EEEn

TRCHED 1023300

Fig. 101
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7. Electrical

Schematic legend

Vehicle ECU

Term description

Vehicle Electronic Control Unit

Pressure switch of Forward/Reverse

Forward/reverse pressure switch

Relay with clutch pedal switch

Clutch pedal switch relay

Hi-Lo speed solenoid valve

High/Low speed solenoid valve

Forward/Reverse Solenoid Valve

Forward/reverse solenoid valve

7.12.20 SPN 3156 FMI 09

The clutch pedal relay is on for more than one second when the clutch pedal switch is off.

Common failures

Clutch pedal relay has failed.
Clutch pedal switch has failed.

There is an open in the clutch pedal switch signal line.
There is a short between ground and the clutch pedal relaysignal line.

Diagnosis and solution

Use a digital multimeter for measurements in the test procedures.

1.

Check the clutch pedal relay for a short.
a. Check the clutch pedal relay for a short.

Expected result: The relay is correct.

Result:
e Yes - the relay is correct.

Go to see step 2.
¢ No - the relay is not correct.

Replace the relay.
Stop.

. Check for an open in the clutch pedal switch.
a. Check the clutch pedal switch for an open.

Expected result: The switch is correct.

Result:
* Yes - the switch is correct.

Go to see step 3.
¢ No - the switch is not correct.

Replace the switch.
Stop.
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3. Check the pressure control solenoid wiring at the forward and reverse valve.
a. Check the pressure control solenoid wiring at the forward and reverse valve.

Expected result: The wiring is good.
Result:
® Yes - the wiring is good.
Go to see step 4.
¢ No - the wiring has failed.
Repair or replace the machine harness.

Stop.
4. Check the forward and reverse valve.
a. Check the forward and reverse valve for proper operation.

Expected result: The forward and reverse valve is correct.

Result:
e Yes -the valve is correct.

Go to see step 5.
¢ No - the valve has failed.

Replace the valve.

Stop.
5. Check the forward and reverse clutch.
a. Check the forward and reverse clutch for proper operation.

Expected result: The forward and reverse clutch is correct.

Result:
* Yes -the clutch is correct.

Go to see step 6.
e No - the clutch has failed.

Replace the clutch.

Stop.
6. Check if the diagnostic code remains.
Inspect the contacts of the harness connectors and clean the connectors.
Connect all harness connectors.
Turn the battery disconnect switch and the key start switch to the on position.
Operate the machine.
Check the status of the diagnostic code.

®PaooTw

Expected result: The diagnostic code is not active.
Result:
* Yes - the diagnostic code is not active. The diagnostic code does not exist.

The initial diagnostic code was most likely caused by a poor electrical connection or a short at one of
the harness connectors. Resume normal machine operation.

¢ No - the diagnostic code is active. The diagnostic code has not been corrected. Failure of the ECM is
possible but not common.

Exit the procedure and perform the procedure again. If the cause of the diagnostic code is not found,
replace the ECM.

Stop.
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8. Hydraulics

8.1.1 Hydraulic schematic

Hydraulic schematic

(1)  Safety valve (8) Bucket cylinder (15) Suction filter (22) PTO valve

(2)  Main cylinder (9) Boom cylinder (16) Orbital roll (23) Power shuttle clutch

(3)  Slow return valve (10) Priority valve (17) Power steering (24) Relief valve

(4)  Lift valve housing (11) Reduce valve (18) Power takeoff (PTO) clutch (25) Pressure proportional valve for the power shuttle
(5)  External Auxiliary Cylinder (12) Sub pump (19) L/C filter (26) Pressure proportional valve for the PTO

(6)  Main relief valve (13) Main pump (20) Power shuttle valve

(7)  Joy stick valve (14) High-low clutch (21) Oil cooler
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8. Hydraulics

8.5 Suction filter

Suction filter components

(1)

(3)
(4)

Engine

Main pump
Sub pump
Suction filter

Out

Magnet

Paper filter
Punching metal
In

TROMED 10085301

Fig. 7

TROHED 1005350

Fig. 8 Filter circuit

e ———
! __.-—-"—'—'_._-—-_-_‘_‘_—-__
e —ir—

TRDHED 10023601

Fig. 9 Components and hydraulic diagram

8.5.1 Suction filter specifications

Filtration size: 10 micron

Filtration area: 6220 cm?2 (964 in2)
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8. Hydraulics

8.8 Valves

8.8.1 Main relief valve

TERDeED 1 1 (50
Fig. 25
(1)  Relief valve housing (3) Input hose from the main hydraulic pump
(2) Delivery hose to the rear remotes
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8. Hydraulics

TROHED 1005570

Fig. 39

Reduce valve circuit

(1)  To orbit roll

(2) Power takeoff (PTO) clutch engaging oil
(3) Reduce/PTO valve housing

(4)  Oil to the control valve

(5) Reduce valve
(6) L/C filter
(7) Steering priority valve

4608 /4609 / 4610 Service Manual
4283492M3

8-35



A 4
¥y

8. Hydraulics

Joystick valve circuit
(1) Bucket (2) Boom

L

. p— TREHES!1010200)
Fig. 52
Quick coupler of the front loader
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8. Hydraulics

Neutral

When the spool is in the neutral position, the hydraulic circuit between port (P) and port (N) is open. Port

(P2) does not connect with ports (A) and (B).

TROHED 10051701
Fig. 68
When the shifting lever is in the bucket position, pressure will decrease.
The check valve prevents the bucket from lowering.
The hydraulic circuit between port (P) and port (N) is closed.
Fluid from port (P2) pushes the check valve and goes to port ©).
Fluid inside port (D) goes to the tank.
Front loader with the bucket.
Adjust the quantity of the fluid by adjusting the spool notch and the joystick lever.
The joystick lever will return to the neutral position by a return spring when released.
(m T () P2
(2) N (6) D
(3 P (77 C
(4) Neutral position
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8. Hydraulics

TREHED 1002720

Fig. 82

The 4600 series is equipped with one or two auxiliary hydraulic valves. The 4600 series can be installed
with an optional third auxiliary hydraulic valve.

(1)  First position (4)  Flow lock
(2) Second position (A) Port A
(3)  Third position (B) PortB
Lever position Lever position
First, | Double | Port A | Return | Supply - Third | Double | Port A | Return | Supply -
second | action - (option | action -
(standa Port B | Supply | Return al) Port B | Supply | Return
rd) three
three positio
positio n
n standar
standar d valve
d valve
Lever position Lever position
Third | Double | Port A | Return | Supply | Return | Third | Double | Port A | Return | Supply | Return
(option | action (option | action
al) four Port B | Supply | Return | Return al) four Port B | Supply | Return | Return
positio positio
n free n kick
out and
free
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sasasy rovsmon 8. Hydraulics

Bucket (dump)
Shift the joystick lever to the outside.

The main spool will move forward.
The front loader arm will be down.
The front loader will dump.

The joystick lever, when released, will return to
the neutral position by the return spring. The front
loader will stop.

TROHED 10

Fig. 91
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8. Hydraulics

Problem

Possible cause
Seized lift shaft.

Correction

Apply grease and repair or replace
bushing and shaft if necessary.

Stuck poppet of slow - return
check valve.

Clean poppet.

Broken control valve.

Disassemble and clean, or replace
assembly.

When the hydraulic control lever
is raised, the relief valve beeps.

Insufficiently lowered control
lever.

Lower lever completely.

Closed flow control valve.

Open valve.

Check valve lever stopper out of
adjustment.

Adjust lever stopper guide
position.

Poor link mechanism.

Inspect, adjust, repair, and/or
replace the link mechanism.

Fluid overheating.

Excessively high working
pressure.

Inspect and adjust.

Wrong viscosity of working fluid.

Replace with proper fluid.

Insufficient fluid.

Fill to proper level.

Internal friction of pump is to
high.

Replace the fluid.

Pump noise.

Partially clogged suction - filter or
suction piping.

Clean.

Air inhaled through suction piping
connections.

Inspect and tighten.

Air inhaled through intake pipe
connection for the pump.

Inspect and tighten.

Pump cover bolts are loose.

Inspect and tighten.

Trapped foreign matter.

Disassemble and clean.

Excessive wear, deflection, or
damage to the pump.

Dirty fluid.

Eliminate foreign matters, inspect
filters, and replace fluid.

Circuit pressure exceeds pump
capacity.

Adjust the relief valve or replace if
necessary.

Oil leaks outside pump.

Broken or stressed oil seal or O-
ring.

Replace.

Oil leaks from piping or joints.

Poorly connected piping.

Inspect, clean, and eliminate dust.
Repair flaws with oilstone.
Tighten.

Poor O-rings.

Replace.

Broken piping.

Replace with a new piping after
washing related parts clean.

Poor oil seal.

Replace the oil seal or bushing if
necessary.

4608 /4609 / 4610 Service Manual
4283492M3
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Appendix "A"

Fault description SPN FMI

Fuel filter pressure The main fuel filter inlet pressure sensor voltage is | 000094 04
below normal

The main fuel filter inlet pressure sensor voltage is | 000094 03
above normal or open circuit

The main fuel filter inlet pressure is above normal 000094 16
The main fuel filter inlet pressure below normal 000094 18
The main fuel filter inlet pressure is out of safe 000094 31

operating range and the alarm will actuate

Electronic Control Unit The ECU temperature sensor voltage is above 001136 03
(ECU) temperature normal or open circuit
The ECU temperature sensor voltage is below 001136 04
normal
Ambient pressure The ambient pressure sensor voltage is below 000108 04
normal
The ambient pressure sensor voltage is above 000108 03

normal or open circuit

CAN BUS Bus off Vehicle CAN (250k) 000639 19
Bus off Engine CAN (1M) 520201 19
Torque/Speed Control (TSC1) timeout 003349 08
ECU internal fault 0132 520297 31
ECU internal fault 0133 520298 31
5Vdc reference 5Vdc Supply 1 voltage is out of range 003509 31
supplies
5Vdc Supply 2 voltage is out of range 003510 31
5Vdc Supply 3 voltage is out of range 003511 31
12V supply 12V sensor supply 1 voltage is above normal 003512 03
12V sensor supply 1 voltage is below normal 003512 04
Internal 12V supply voltage is above normal 001043 03
Internal 12V supply voltage is below normal 001043 04
Main relay Main relay early opening at previous afterrun 001485 31
ECU internal fault 0100 001485 11

4608 /4609 / 4610 Utility Tractor
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3.88 SPN 29, FMI 4, Throttle 2 sensor below normal IDLE) . . .. ... .. .. ... ........
3.89 SPN 3031, FMI 10, DEF tank temperature abnormal rate of change at heatingcycle . . ... ..
3.90 SPN 3031, FMI 14, DEF tank maximum defrost time exceeded . . . . . ... ... ... .. ..
391 SPN 3031, FMI 16, DEF tank temperature ABOVE normal . . . ... ... ... ........
3.92 SPN 3031, FMI 3, DEF tank temp. sensor voltage above normal or open circuit . . . . . . . . ..
3.93 SPN 3031, FMI 31, DEF tank temeperature signal abnormal rate of change . . . . . . . ... ..
3.94 SPN 3031, FMI 4, DEF tank temp. sensor voltage below normal . . . . . ... ... ... .. ..
3.95 SPN 3349, FMI 8, Torque/Speed Control (TSCI) timeout . . . . .. ... .. ... ... ....
3.96 SPN 3361, FMI 11, DEF dosing valve overheat protection . . . . . . . ... ... .. ......
3.97 SPN 3361, FMI 14, DEF dosing valve current abnormal behaviour . . . . . . ... ... ... ..
3.98 SPN 3361, FMI 3, DEF dosing valve low side short circuit to HIGH SOURCE . . . . .. .. ..
3.99 SPN 3361, FMI 31, DEF dosing valve powerstage driver chip over temperature . . . . . . . . . .
3.100 SPN 3361, FMI 4, DEF dosing valve high side short circuit . . . . . ... .. ... ... ....
3.101 SPN 3361, FMI 5, DEF dosing valve high side short circuit to HIGH SOURCE or open load . . .
3.102 SPN 3361, FMI 6, DEF dosing valve low side short circuit to GROUND or openload . . . . ..
3.103 SPN 3363, FMI 3, DEF tank heater coolant valve solenoid short circuit to HIGH SOURCE ..
3.104 SPN 3363, FMI 31, DEF tank heater ECU power stage over temperature . . . . . . . . ... ..
3.105 SPN 3363, FMI 4, DEF tank heater coolant valve solenoid short circuit to GROUND . . . . . ..
3.106 SPN 3363, FMI 5, DEF tank heater coolant valve solenoid open circuit . . . . .. ... ... ..
3.107 SPN 3509, FMI 31, 5Vdc Supply 1 voltage out of range . . . . . . . ... .. ... ... ....
3.108 SPN 3510, FMI 31, 5Vdc Supply 2 voltage out of range . . . . . . . . .. .. ... ... .. ..
3.109 SPN 3511, FMI 31, 5Vdc Supply 3 voltage out of range . . . . . . . . .. .. ... ... .. ..
3.110 SPN 3512, FMI 3, 12V sensor supply 1 voltage above normal . . . . . . ... ... ... ... ..
3.111 SPN 3512, FMI 4, 12V sensor supply 1 voltage below normal . . . . . ... ... ... ... ..
3.112 SPN 3, FMI 14, Number of injections is limited by quantity balance of high pressure pump . . .
3.113 SPN 4090, FMI 16, SCR system malfunction: NOx emissiontoo HIGH . . . . . ... ... ...
3.114 SPN 4090, FMI 18, SCR system malfunction: Measured NOx emission implausible . . . . . . .
3.115 SPN 412, FMI 3, EGR gas temperature sensor voltage above normal or open circuit. . . . . . . .
3.116 SPN 412, FMI 4, EGR gas temperature sensor voltage below normal. . . . . . .. ... ... ..
3.117 SPN 4201, FMI 2, Crank speed signal erratic, too much noise pulses . . . . . . . . ... ... ..
3.118 SPN 4201, FMI 31, Crankshaft speed sensor signal missing . . . . . .. ... ... .......
3.119 SPN 4332, FMI 0, SCR system ERROR: DEF over pressure detected . . . . . .. ... ... ..
3.120 SPN 4332, FMI 11, SCR system ERROR: Pumped-Dosed quantities balance error . . . . . . . .
3.121 SPN 4332, FMI 14, SCR system ERROR: Pressure drop test failure . . . . . ... ... ... ..
3.122 SPN 4332, FMI 16, SCR system ERROR: DEF dosing pressure above normal . . . . .. .. ..
3.123 SPN 4332, FMI 18, SCR system ERROR: DEF dosing pressure below normal . . . .. ... ..
3.124 SPN 4332, FMI 31, SCR system ERROR: Emptying not completed at previous shutdown ..
3.125 SPN 4334, FMI 3, DEF pressure sensor voltage above normal or open circuit . . . . . . . .. ..
3.126 SPN 4334, FMI 4, DEF pressure sensor voltage below normal . . . . . .. ... ... ... ...
3.127 SPN 4340, FMI 3, DEF suction line heater control circuit short circuit to HIGH SOURCE . . . .
3.128 SPN 4340, FMI 31, DEF suction line heater ECU power stage over temperature . . . . . . . . ..
3.129 SPN 4340, FMI 4, DEF suction line heater control circuit short circuit to GROUND . . . . . ..
3.130 SPN 4340, FMI 5, DEF suction line heater control circuit open circuit . . . . . . . . .. ... ..
3.131 SPN 4342, FMI 3, DEF backflow line heater control circuit short circuit to HIGH SOURCE . . .
3.132 SPN 4342, FMI 31, DEF backflow line heater ECU power stage over temperature . . . . . . . . .
3.133 SPN 4342, FMI 4, DEF backflow line heater control circuit short circuit to GROUND . . . . ..
3.134 SPN 4342, FMI 5, DEF backflow line heater control circuit open circuit . . . . . . . . . ... ..
3.135 SPN 4344, FMI 12, DEF supply module temperature measurement module is not responding . .
3.136 SPN 4344, FMI 2, DEF supply module heater temperature signal in invalid range . . . . . . . . .
3.137 SPN 4344, FMI 3, DEF supply module heater control circuit short circuit to HIGH SOURCE
3.138 SPN 4344, FMI 31, DEF supply module heater ECU power stage over temperature . . . . . . . .
3.139 SPN 4344, FMI 4, DEF supply module heater control circuit short circuit to GROUND . . . . . .
3.140 SPN 4344, FMI 8, DEF supply module heater temperature signal in failure range . . . . . . . . .
3.141 SPN 4346, FMI 3, DEF pressure line heater control circuit short circuit to HIGH SOURCE

3.142 SPN 4346, FMI 31, DEF pressure line heater ECU power stage over temperature . . . . . . . . .
3.143 SPN 4346, FMI 4, DEF pressure line heater control circuit short circuit to GROUND . . . . . . .
3.144 SPN 4346, FMI 5, DEF pressure line heater control circuit open circuit . . . . . . . ... .. ..
3.145 SPN 4354, FMI 3, DEF suction line heater relay low side (line relay) open circuit . . . . . . . . .
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CHAPTER 3

Fault Codes

3.1 SPN 100, FMI 1, Oil pressure LOW, ALARM

Description

The measured oil pressure is below the alarm limit. The low oil pressure signal may be caused by the
following reasons:

* The engine oil level is too low

* The oil quality is poor

* The oil filter is clogged

* The oil grade is not correct

* The oil is too hot

* The oil is diluted by fuel

* The oil pressure control valve is not operating correctly

* The oil pump has excessive wearing

* The oil pressure sensor wiring is defective

* The oil pressure sensor is defective
Reaction in EEM

FC is stored and oil pressure warning lamp is activated. The engine will stop after 30 seconds. CAN
message indicate, that shutdown is pending.

Solution

Find the cause for the low oil pressure indication. Check and repair the possible mechanical problems
according to the service instructions:

¢ Check the oil level and condition of oil
¢ Check the oil filter
* Check mechanical condition of the engine

To check the electrical defects, check the oil pressure sensor, the sensor wiring and the controller
input: First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault
occurs again during next driving cycle, check following paths:

* Check the oil pressure sensor wiring, connectors and contact surfaces of the connector pins
(possible oxidation).(see Oil pressure sensor (page 157))




EEM4 Troubleshooting, Release 1.4

 Check the solenoid valve wiring, connector and contact surfaces of the connector pins (possible
oxidation).

* Measure low side from wiring terminal to engine ground, to see if there is short circuit to ground.

* Check the operation with another MPROP solenoid valve to see if solenoid valve is defective.

3.20 SPN 1076, FMI 5, MPROP control, Low side short circuit to
HIGH SOURCE

Description

The EEM4 system has detected short circuit to battery on high pressure pump control (MPROP) low
side. Possible causes are:

* The solenoid valve connector is defective
* The solenoid valve wiring is defective
¢ The solenoid valve is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the solenoid valve wiring, connector and contact surfaces of the connector pins (possible
oxidation).

* Measure low side from wiring terminal to engine ground, to see if there is short circuit to battery.

 Check the operation with another MPROP solenoid valve to see if solenoid valve is defective.

3.21 SPN 1076, FMI 6, MPROP control, High side short circuit to
GROUND

Description

The EEM4 system has detected short circuit to ground on high pressure pump control (MPROP) High
side. Possible causes are:

* The solenoid valve connector is defective
* The solenoid valve wiring is defective
* The solenoid valve is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the solenoid valve wiring, connector and contact surfaces of the connector pins (possible
oxidation).

e Measure high side from wiring terminal to engine ground, to see if there is short circuit to
battery.

3.20. SPN 1076, FMI 5, MPROP control, Low side short circuit to HHGH SOURCE 15
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¢ Change the both/all fuel filter elements (and tank vent filter) according to the fuel filter service
instructions.

« If the filter service does not remove the issue, the restriction/too low pressure is caused by fuel
line.

NOTE: If the error code occurs in cold climate/weather, make sure the tank is filled with winter grade
diesel fuel!

e Check the fuel supply pump pressure sensor wiring, connectors and contact surfaces of the
connector pins (possible oxidation).(see Fuel supply pump inlet pressure sensor (page 173))

e Check the 5 V power supply to the sensor.(see Fuel supply pump inlet pressure sensor
(page 173))

* Check the operation with another pressure sensor to see if fuel filter pressure sensor is defec-
tive.(see Fuel supply pump inlet pressure sensor (page 173))

3.42 SPN 94, FMI 3, Fuel supply pump inlet pressure sensor volt-
age above normal or open circuit.

Description

The measured fuel supply pump pressure signal is above the normal operating range (> 4,7 V) or open
circuit. Possible causes are:

* The fuel supply pump pressure sensor wiring is defective
* The fuel supply pump pressure sensor power supply is not correct
* The fuel supply pump pressure sensor is defective

Reaction in EEM

FC is stored and warning lamp is activated. Engine power will be reduced (Degradation Level 1).
CAN message indicate active fault. Engine functions dependent on the fuel supply pump pressure are
not active.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the fuel supply pump pressure sensor wiring, connectors and contact surfaces of the
connector pins (possible oxidation).(see Fuel supply pump inlet pressure sensor (page 173))

e Check the 5 V power supply to the sensor.(see Fuel supply pump inlet pressure sensor
(page 173)

* Check the operation with another pressure sensor to see if fuel filter pressure sensor is defec-
tive.(see Fuel supply pump inlet pressure sensor (page 173))

3.43 SPN 94, FMI 4, Fuel supply pump inlet pressure sensor volt-
age below normal.

Description

The measured fuel supply pump pressure signal is below the normal operating range (< 0,4 V). Pos-
sible causes are:

* The fuel supply pump pressure sensor wiring is defective

 The fuel supply pump pressure sensor power supply is not correct

3.42. SPN 94, FMI 3, Fuel supply pump inlet pressure sensor voltage above normal or open 25
circuit.
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* The pressure relief valve is not working properly(leakage)
* The high pressure pump is not working properly
* MPROP solenoid valve in the high pressure pump is not working properly(defective)
* There is a leakage at high pressure side(external leakage)
* The rail pressure sensor wiring is defective
Reaction in EEM

FC is stored and warning lamp is activated. Engine power is heavily reduced (Degradation Level 3).
CAN message indicate active fault. Engine functions dependent on rail pressure are not active.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Stop the engine. Check visually the engine high pressure pipes etc. for possible leakage.

» Check the rail pressure sensor wiring, connectors and contact surfaces of the connector pins
(possible oxidation). (see Rail pressure sensor (page 169))

Check the 5 V power supply to the sensor. (see Rail pressure sensor (page 169))

Check the operation with another rail pressure sensor to see if sensor is defective.

Check the pressure relief valve visually, in case of inpurities. If there are impurities, clean the
valve or replace with new. Thighten the valve according service manual.

* Check the nozzles operation with Service Tool test function or have the injectors inspected by
an authorized Bosch service dealer.

Check the high pressure pump operation with Service Tool test function. If test results are
showing leakage at high pressure pump, defective part can be high pressure pump or MPROP
solenoid valve.

In case of damaged injector,pressure relif valve, high pressure pipe, rail pressure sensor or wiring
harness, replace damaged parts according service manual.

Solution2: valid only for 4-valve engines.

* Check the tightness of injectors side feed pipes. See correct tightening torque and operating
instructions from engine repair manual.

¢ Check the ECU operation with another EEM4 controller. If the system is functional and the
fault is not active with the replacement ECU, then the original ECU is defective.

3.57 SPN 157, FMI 4, Rail pressure sensor voltage below normal

Description

The measured rail pressure signal is below the normal operating range (< 0,4 V). Possible causes are:
* The rail pressure sensor wiring is defective
* Rail pressure sensor power supply is not correct
* The rail pressure sensor is defective

Reaction in EEM

FC is stored and warning lamp is activated. Engine power is heavily reduced (Degradation level 3). CAN message
indicate active fault. Engine functions dependent on rail pressure are not active.

3.57. SPN 157, FMI 4, Rail pressure sensor voltage below normal 35
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Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check EGR actuator assembly to detect defective control shaft.

* Check the operation with another EGR actuator to see if actuator is defective.

3.80 SPN 2791, FMI 12, EGR Valve short cut

Description
EGR actuator short circuit. Possible causes are:
* The EGR actuator motor shorted to ground, battery or across the motor.
* The EGR actuator is defective.
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

¢ Check the EGR actuator wiring, connectors and contact surfaces of the connector pins (possible
oxidation).

¢ Check the operation with another EGR actuator to see if actuator is defective.

3.81 SPN 2791, FMI 13, EGR Valve mechanical fault

Description

The EEM monitoring system has detected that EGR Valve is mechanically defective. Possible causes
are:

* The shaft between EGR actuator and valve is defective.
¢ The valve is stuck
* The EGR actuator is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check that shaft between actuator and valve is in order. Shaft should be movable when ignition
and ECU is shutted OFF.

* Check operation with another EGR actuator.

3.80. SPN 2791, FMI 12, EGR Valve short cut 45



EEM4 Troubleshooting, Release 1.4

e Check the DEF dosing valve wiring, connectors and contact surfaces of the connector pins
(possible oxidation). (see Dosing module (page 179))

 Check the operation with another dosing valve to see if valve is defective.

3.102 SPN 3361, FMI 6, DEF dosing valve low side short circuit to

GROUND or open load

Description

EEM4 monitoring system has detected short circuit to ground or open load on DEF dosing valve low
side. Possible causes are:

» The DEF dosing valve wiring is defective. (Shorted to ground or open load)
» The DEF dosing valve is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

¢ Check the DEF dosing valve wiring, connectors and contact surfaces of the connector pins
(possible oxidation). (see Dosing module (page 179))

* Check the operation with another dosing valve to see if valve is defective.

3.103 SPN 3363, FMI 3, DEF tank heater coolant valve solenoid

short circuit to HIGH SOURCE

Description

EEM4 monitoring system has detected short circuit on DEF tank heater coolant valve solenoid. Pos-
sible causes are:

* The solenoid valve wiring is defective (Shorted to high source)
* The solenoid valve is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the solenoid valve wiring, connectors and contact surfaces of the connector pins (possible
oxidation).

* Check the operation with another tank coolant valve to see if valve is defective.

3.102. SPN 3361, FMI 6, DEF dosing valve low side short circuit to GROUND or open load
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EEM4 Troubleshooting, Release 1.4

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Remove the DEF dosing valve and check the nozzle of dosing valve to see possible blockage.
* Check pressure line visually to detect any mechanical failure eg. hose is flattened.

* If vehicle was started in cold conditions and SCR system was frosted, there could be ice in the
pressure line.

 Change the DEF supply module main filter.
* Change the DEF supply module backflow connector.
 Check used reducing agent (DEF/Adblue) contamination and change it if necessary.

* Check the operation with another DEF supply module to see if supply module is defective.

3.122 SPN 4332, FMI 16, SCR system ERROR: DEF dosing pres-
sure above normal

Description

EEM4 monitoring system has detected SCR system ERROR. Pressure during Metering control is too
high in DEF supply module. Possible causes are:

* The DEF backflow line is defective (Possible blockage or mechanicalle defective)
» The DEF supply module backflow connector is blocked
» The DEF supply module main filter is defective
* The used reducing agent (DEF/Adblue) is contaminated
* DEF supply module is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check bakflow line visually to detect any mechanical failure eg. hose is flattened.

¢ Remove backflow line from the supply module. Perform dosing test with service tool. There
should be ongoing flow from the hose. Check backflow connection from the DEF tank also.

* Change the DEF supply module backflow connector.
* Change the DEF supply module main filter.
* Check used reducing agent contamination and change it if necessary.

* Check the operation with another DEF supply module to see if supply module is defective.

3.122. SPN 4332, FMI 16, SCR system ERROR: DEF dosing pressure above normal 65
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3.142 SPN 4346, FMI 31, DEF pressure line heater ECU power stage
over temperature

Description

EEM4 monitoring system has detected over temperature on DEF pressure line heater relay. Possible
causes are:

* The DEF pressure line heater wiring is defective.
* The DEF pressure line heater relay is defective
* The control unit is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

» Check the DEF pressure line heater relay wiring, connectors and contact surfaces of the connec-
tor pins (possible oxidation).

» Check the operation with another heater relay to see if relay is defective.

* Check the ECU operation with another EEM4 controller. If the system is functional and the
fault is not active with the replacement ECU, then the original ECU is defective.

3.143 SPN 4346, FMI 4, DEF pressure line heater control circuit
short circuit to GROUND

Description

EEM4 monitoring system has detected short circuit on DEF pressure line heater control circuit. Pos-
sible causes are:

* The DEF pressure line heater wiring is defective. (Shorted to ground)
 The DEF pressure line heater is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the DEF pressure line heater wiring, connectors and contact surfaces of the connector
pins (possible oxidation).

* Check the operation with another heater relay to see if relay is defective.

3.142. SPN 4346, FMI 31, DEF pressure line heater ECU power stage over temperature 75
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* Check the operation with another DEF supply module to see if supply module is defective.

¢ Check the ECU operation with another EEM4 controller. If the system is functional and the
fault is not active with the replacement ECU, then the original ECU is defective.

3.163 SPN 4374, FMI 31, DEF pump motor not available for actua-
tion

Description
DEEF supply module pump motor is not availabe for actuation. Possible causes are:
» The DEF supply module wiring is defective. (control circuit)
» The DEF supply module is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the DEF supply module wiring, connectors and contact surfaces of the connector pins
(possible oxidation). (see Supply module (page 178))

* Check the operation with another DEF supply module to see if supply module is defective.

3.164 SPN 4374, FMI 8, DEF pump motor speed deviation

Description
EEM4 monitoring system has detected deviation on DEF pump motor speed. Possible causes are:
* The DEF supply module wiring is defective. (Shorted to ground)
* The DEF supply module is defective
* The control unit is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified for emission related fault. Engine power will be reduced after certain
time which defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

¢ Check the DEF supply module wiring, connectors and contact surfaces of the connector pins
(possible oxidation). (see Supply module (page 178))

* Check the operation with another DEF supply module to see if supply module is defective.

¢ Check the ECU operation with another EEM4 controller. If the system is functional and the
fault is not active with the replacement ECU, then the original ECU is defective.

3.163. SPN 4374, FMI 31, DEF pump motor not available for actuation 85
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3.184 SPN 520203, FMI 4, ECU Main Relay 1 short circuit to
GROUND

Description

High and low power outputs of the ECU are supplied via the main relays (FET transistors). When short circuit
to ground or battery is detected, Main relays (MR) will automatically shut off. To ensure that the short circuit to
GND or Bat is either temporary or permanent, the MR shall be reactivated after delay time. If monitoring system
detects continuously short circuit to ground or bat MR will be shut off.

Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Measure the Pin (K70) from wiring terminal, to see if there is a short circuit to ground.
Solution2:

* Check the ECU operation with another EEM4 controller. If the system is functional with the
replacement ECU, then the original ECU is defective.

3.185 SPN 520204, FMI 3, ECU Main Relay 2 Short circuit to HIGH
SOURCE

Description

High and low power outputs of the ECU are supplied via the main relays (FET transistors). When short circuit
to ground or battery is detected, Main relays (MR) will automatically shut off. To ensure that the short circuit to
GND or Bat is either temporary or permanent, the MR shall be reactivated after delay time. If monitoring system
detects continuously short circuit to ground or bat MR will be shut off.

Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution
* Measure the Pin (K27) from wiring terminal, to see if there is a short circuit to bat.
Solution2:

* Check the ECU operation with another EEM4 controller. If the system is functional with the
replacement ECU, then the original ECU is defective.

3.186 SPN 520204, FMI 4, ECU Main Relay 2 short circuit to
GROUND

Description

High and low power outputs of the ECU are supplied via the main relays (FET transistors). When short circuit
to ground or battery is detected, Main relays (MR) will automatically shut off. To ensure that the short circuit to
GND or Bat is either temporary or permanent, the MR shall be reactivated after delay time. If monitoring system
detects continuously short circuit to ground or bat MR will be shut off.

Reaction in EEM

FC is stored and warning lamp is activated. CAN message indicate active fault.

3.184. SPN 520203, FMI 4, ECU Main Relay 1 short circuit to GROUND 95
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3.211 SPN 520230, FMI 31, Engine specification mismatch

Description

The engine specification number don’t match with EEM software specification number. Possible
causes are:

* The engine software is defective
* The control unit is defective
Reaction in EEM

FC is stored and warning lamp is activated. CAN message indicate active fault. Engine power and
speed will be reduced.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Download new software with correct specification number to the engine or activate the ECU.

e Check the ECU operation with another EEM4 controller. If the system is functional and the
fault is not active with the replacement ECU, then the original ECU is defective.

3.212 SPN 520231, FMI 31, PTO input error

Description

EEM4 controller has detected invalid PTO cruise controller request. For some reason there are up &
down request demand active simultaneously

Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the wirings from vehicle switches to EEM4 controller.

* Check the vehicle PTO cruise up & down switches operation.

3.213 SPN 520232, FMI 31, Bad digital input configuration

Description
EEM4 monitoring system has detected bad digital input configuration. Possible causes are:
* The EEM software is defective
* The control unit is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Download new software to the engine control unit.

3.211. SPN 520230, FMI 31, Engine specification mismatch 105
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3.236 SPN 520294, FMI 0, Rail over pressure monitoring count ex-
ceeded

Description

The EEM monitoring system has detected that rail over pressure monitoring count has been exceed.
In fault condition e.g. rail pressure sensor is defective, there is possibility that rail pressure might rise
too high. Rail over pressure counter is always increment by one in fault condition. When counter is
full this error is relesaed.

Reaction in EEM

FC is stored and warning lamp is activated. CAN message indicate active fault. Engine start is
disabled.

Solution

Contact a local representative service.

3.237 SPN 520294, FMI 16, Rail over pressure monitoring time ex-
ceeded

Description

The EEM monitoring system has detected that rail over pressure monitoring count has been exceed.
In fault condition e.g. rail pressure sensor is defective, there is possibility that rail pressure might rise
too high. Rail over pressure timer is always running in fault condition. When timer is full this error
is relesaed.

Reaction in EEM

FC is stored and warning lamp is activated. CAN message indicate active fault. Engine start is
disabled.

Solution

Contact a local representative service.

3.238 PN 520297, FMI 31, ECU internal fault 0132

Description

EEM4 monitoring system has detected internal failure. Possible reason is ECU hardware defect.
Reaction in EEM

FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

¢ Check the ECU operation with another EEM4 controller. If the system is functional and the
fault is not active with the replacement ECU, then the original ECU is defective.

3.239 PN 520298, FMI 31, ECU internal fault 0133

Description

3.236. SPN 520294, FMI 0, Rail over pressure monitoring count exceeded 115
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* Possible tampering
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified as a emission related fault. Engine power will be reduced after
certain time which is defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the upstream NOx sensor assembly. Make sure the sensor is assembled according to ASP
installation instructions.(see Engine sensors overview (page 157))

* Check the operation with another upstream NOx sensor to see if the sensor is defective. (see
NOx sensor (page 164))

* Possible tuning chip may interfere NOx sensor signal.

3.259 SPN 521006, FMI 12, Nox conversion implausible

Description
EEM4 system detects error in NOx conversion. Possible causes are:
* The DEF supply module main filter is blocked
* The used reducing agent (DEF/Adblue) is invalid
* The dosing valve is blocked
» The DEF pressure line is blocked
* The mounting boss is blocked
* The DEF catalyst is deteriorated or blocked
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.

NOTE: Present fault is classified for emission related fault. Engine power will be reduced after certain
time which defined by authorities.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Change DEF supply module main filter.(see Supply module (page 178))

 Check the used reducing agent (DEF/Adblue) quality. Change reducing agent if it doesn’t reply
to ASP recommendation.

Check the DEF dosing valve by visually and with Service tool test function.

Check DEF pressure line hose and connector. Remove the hose to detect possible blockage.

* Remove DEF dosing valve and check the mounting boss condition.

Check DEF catalyst condition.

3.259. SPN 521006, FMI 12, Nox conversion implausible 125
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¢ Measure between solenoid valve 1 cables, to see if there is short circuit between cables.
* Check the operation with another diesel injector to see if diesel injector is defective.

e (For 7-cyl engine see 7-cyl engine injector harness (page 184)), (For 6-cyl engine see 6-
cyl engine injector harness (page 184)), (For 4-cyl engine see 4-cyl engine injector harness
(page 184))

3.279 SPN 652, FMI 13, Solenoid valve 2, Calibration value missing

Description
The EEM monitoring system has detected that calibration is missing from solenoid valve 2.
Reaction in EEM

FC is stored and warning lamp is activated. Engine power is heavily reduced (Degradation Level 3).
CAN message indicate active fault.

Solution

Contact a local representative service. New injection calibration can be done by engine service tool.

3.280 SPN 652, FMI 14, Solenoid valve 2, Short circuit

Description
The EEM4 system has detected short circuit on solenoid valve 2 control. Possible causes are:
5/6 Cyl, 2/4 Cyl, 2/7 Cyl
* The solenoid valve connector is defective
* The solenoid valve wiring is defective
* The solenoid valve is defective
Reaction in EEM

FC is stored and warning lamp is activated. CAN message indicate active fault. Engine power will be
heavily reduced (Degradation Level 3).

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the solenoid valve 2 wiring, connector and contact surfaces of the connector pins (possi-
ble oxidation).

* Measure cables from solenoid valve 2 to engine ground, to see if there is short circuit to ground.
* Check the operation with another diesel injector to see if diesel injector is defective.

* (For 7-cyl engine see 7-cyl engine injector harness (page 184)), (For 6-cyl engine see 6-
cyl engine injector harness (page 184)), (For 4-cyl engine see 4-cyl engine injector harness

(page 184))

3.281 SPN 652, FMI 5, Solenoid valve 2, Current below normal:
Open circuit

Description

3.279. SPN 652, FMI 13, Solenoid valve 2, Calibration value missing 135
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FC is stored and warning lamp is activated. CAN message indicate active fault. Engine power will be
heavily reduced (Degradation Level 3).

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the solenoid valve wiring, connector and contact surfaces of the connector pins (possible
oxidation). (see 7-cyl engine injector harness (page 184))

¢ Measure between solenoid valve 7 connectors and ECU connector, to see if there is faul in
cables.

* Check the operation with another diesel injector to see if diesel injector is defective.

3.301 SPN 657, FMI 6, Solenoid valve 7, Current above normal:
Short circuit between cables

Description

The measured solenoid valve 7 current is above normal. Reason is short circuit between solenoid
valve 7 cables.

3/7 Cyl
Reaction in EEM

FC is stored and warning lamp is activated. CAN message indicate active fault. Engine power will
be heavily reduced (Degradation Level 3). Engine running may be odd due to short circuit between
cables.

Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

 Check the solenoid valve wiring, connector and contact surfaces of the connector pins (possible
oxidation). (see 7-cyl engine injector harness (page 184))

¢ Measure between solenoid valve 7 cables, to see if there is short circuit between cables.

 Check the operation with another diesel injector to see if diesel injector is defective.

3.302 SPN 677, FMI 3, Start relay low side voltage above normal or
short to HIGH SOURCE

Description
Start relay low side voltage is above normal operating range. Possible causes are:
* The start relay wiring is defective. (Shorted to high source)
* The start relay is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

3.301. SPN 657, FMI 6, Solenoid valve 7, Current above normal: Short circuit between cabled445
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e Check the 5 V power supply to the sensor.

* Check the operation with another throttle sensor to see if throttle sensor is defective.

3.321 SPN 977, FMI 3, Fan control output short circuit to HIGH
SOURCE

Description
EEM4 monitoring system has detected short circuit on fan control output. Possible causes are:
 The fan wiring is defective (Shorted to high source)
* The fan is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

* Check the fan control wiring, connectors and contact surfaces of the connector pins (possible
oxidation).

* Check the fan operation.

3.322 SPN 977, FMI 5, Fan control output open circuit

Description
EEM4 monitoring system has detected open circuit on fan control output. Possible causes are:
* The fan wiring is defective
¢ The fan is defective
Reaction in EEM
FC is stored and warning lamp is activated. CAN message indicate active fault.
Solution

First save the error log and then erase it. Restart the ECU after erasing the error log. If the fault occurs
again during next driving cycle, check following paths:

¢ Check the fan control wiring, connectors and contact surfaces of the connector pins (possible
oxidation).

¢ Check the fan operation.

3.323 SPN 977, FMI 6, Fan control output current above normal

Description
The measured fan control output current is above normal operating range. Possible causes are:
* The fan wiring is defective (Short circuit)
* The fan is defective

¢ The control unit is defective

3.321. SPN 977, FMI 3, Fan control output short circuit to HHGH SOURCE 155
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EDC17CV54 K76 CAN vehicle LOW

EDC17CV54 K54 CAN vehicle HIGH
EDC17CVv41l 1.47 CAN vehicle LOW
EDC17CVv41l 1.46 CAN vehucle HIGH

NOTE: Sensor is CAN -sensor. ID selection is made by ground connection.

837073768

Engine sensors overview, see Engine sensors overview (page 157)

4.9 Exhaust gas temperature sensor

Description

There are two sensor in a exhaust line. First is before SCR catalyst and second is after the catalyst.
Sensors are similar both side of the catalyst. In EGR engines exhaust gas temperature sensor is used
to measure EGR gas temperature and it’s connected to same pins with upstream temperature sensor.

Agco Power part number: 837074294
ECU connection

Pin numbers at ECU:

Downstream:

EDC17CV54 K56 Analog input
EDC17CV54 K55 Ground
EDC17CVv41l 1.09 Analog input
EDC17CVv41l 1.10 Ground
Upstream:

EDC17CV54 K81 Analog input
EDC17CV54 K82 Ground
EDCl7CVv41l 1.31 Analog input
EDC17CV41l 1.10 Ground
Characteristics

Nominal resistance:

At 25°C = 201 ohm
At 200°C = 350 ohm

Engine sensors overview, see Engine sensors overview (page 157)

4.10 Boost pressure sensor

Description

4.9. Exhaust gas temperature sensor 165
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Characteristics
Nominal resistance:

At 25°C = 2 kohm
At 100°C = 197 ohm
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Figure 4.25: Characteristics, Engine EGR mixer intake temperature

Engine sensors overview, see Engine sensors overview (page 157)

4.16. Engine EGR mixer intake temperature sensor 175
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