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WB150AWS-2

HOISTING INSTRUCTIONS

1. If a part cannot be smoothly removed from the ma-
chine by hoisting, the following checks should be
made:

• Check for removal of all bolts fastening the part
to the relative parts.

• Check for any part causing interference with
the part to be removed.

2. Wire ropes

1) Use adequate ropes depending on the weight of
parts to be hoisted, referring to the table below:

The allowable load value is estimated to be one-
sixth or one-seventh of the breaking strength of the
rope used.

2) Sling wire ropes from the middle portion of the hook.
Slinging near the edge of the hook may cause the
rope to slip off the hook during hoisting, and a se-
rious accident can result.

Hooks have maximum strength at the middle por-
tion.

3) Do not sling a heavy load with one rope alone, but
sling with two or more ropes symmetrically wound
on to the load.

Slinging with one rope may cause turning of the load
during hoisting, untwisting of the rope, or slipping of
the rope from its original winding position on the
load, which can cause dangerous accidents.

4) Do not sling a heavy load with ropes forming a wide
hanging angle from the hook.
When hoisting a load with two or more ropes, the
force subjected to each rope will increase with the
hanging angles.
The table below shows the variation of allowable
load (kg) when hoisting is made with two ropes,
each of which is allowed to sling up to 1000 kg ver-
tically, at various handing angles.
When two ropes sling a load vertically, up to 2000 kg
of total weight can be suspended.
This weight becomes 1000 kg when two ropes
make a 120° hanging angle.
On the other hand, two ropes are subjected to an ex-
cessive force as large as 4000 kg if they sling a 2000
kg load at a lifting angle of 150°.

Heavy parts (25 kg or more) must be lifted
with a hoist etc. In the Disassembly and Assem-
bly section, every part weighing 25 kg or more is
clearly indicated with the symbol

WIRE ROPES
(Standard «S» or «Z» twist ropes

without galvanizing)

Rope diameter (mm) Allowable load (tons)

10.0

11.2

12.5

14.0

16.0

18.0

20.0

22.4

30.0

40.0

50.0

60.0

1.0

1.4

1.6

2.2

2.8

3.6

4.4

5.6

10.0

18.0

28.0

40.0

HOISTING INSTRUCTIONS
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From liter to U.S. Gall.
1 � = 0.2642 U.S. Gall.

From liter to U.K. Gall.
1 � = 0.21997 U.K. Gall.
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7.133
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4.619

6.819
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0.660

2.860
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7.259

9.459

11.658

13.858

16.058

12.257

20.457

0.880

3.080

5.279

7.479

9.679

11.878

14.078

16.278

18.477

20.677

1.100

3.300

5.499

7.969

9.899

12.098

14.298

16.498

18.697

20.897

1.320

3.520

5.719

7.919

10.119

12.318

14.518

16.718

18.917

21.117

1.540

3.740

5.939

8.139

10.339

12.528

14.738

16.938

19.137

21.337

1.760

3.950

6.159

8.359

10.559

12.758

14.958

17.158

19.357

21.557

1.980

4.179

6.379

8.579

10.778

12.978

15.178

17.378

19.577

21.777

CONVERSION TABLE
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Gears Transmission Differential Planetary Total

1st gear 4.374

2.75 6.923

83.273

2nd gear 2.436 46.377

3rd gear 1.232 23.455

4th gear 0.651 12.394

4
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STRUCTURE AND FUNCTION POWER TRAIN

1. Diesel engine

2. Convertor

3. Transmission

4. Hydraulic pump

5. Front axle

6. Rear axle

7. Front Cardan drive shaft

8. Rear Cardan drive shaft

9. Rear wheels

10. Front wheels



10-13WB150AWS-2

Final reduction - join

RKZ04300
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STRUCTURE AND FUNCTION FRONT AXLE

1. Planetary carrier

2. Planetary

3. Ring gear

4. Ring gear carrier

5. Wheel hub

6. Seal

7. Pin

8. Shim

9. Protection

10. Bushing

11. Seal

12. Axle body

13. Bearing

14. Joint

15. Pin

16. Protection

17. Seal

18. Bearing

19. Snap ring

20. Steady pin

21. Stud bolt

22. Plug
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2. When a control valve lever is activated

To the actuator

RKZ01161
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Control valve f

STRUCTURE AND FUNCTION HYDRAULIC PUMP

• When the control valve lever is moved out of its
NEUTRAL position, the opening f is determined, al-
lowing an LS signal to be generated.

• Until the�PLS generates a force less than the force
exerted by the spring (6) on the spool (4), the system
will remain stable.
When the opening f is such as to provoke a reduc-
tion in�PLS, the spool (4) moves to the left ( ) to
form a passage between delivery lines d and e. The
chamber X loses pressure and the servo-piston
causes the swash plate to move towards maximum
displacement.

Equilibrium is re-established in the system when the
pressure �PLS generates on the spool (4) the dif-
ference in force exerted by the spring (6), and the
passage between delivery lines c and d is re-
opened.
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WORKING MODE SOLENOID VALVE

FUNCTION
• Calibration of the pump absorption torque is nor-

mally performed for the working mode E.
When the solenoid valve of the working mode is
commutated the absorbed power of the pump is in-
creased, as indicated by the working mode curve.

OPERATION

1. WORKING MODE E

RKZ01251

P
um

p
di

sc
ha

rg
e

am
ou

nt
Q

Pump discharge pressure Pp

Working mode P

Working mode E
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STRUCTURE AND FUNCTION HYDRAULIC PUMP

• During normal operation (Working mode E), the PC
valve intervenes when a�P1 is generated equal to
the loading on the spring (4).

• The �P1 is generated by the calibrated hole (3) in
the spool of the PC valve (2) when, at a determined
pump delivery pressure P1, the valve (1) puts the
delivery line a into discharge, thus generating a flow
F1 in the delivery line a.
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RKZ01380

Sezione C - C Sezione D - D Sezione E - E

Sezione F - F

Sezione G - G
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Section C - C Section D - D Section E - E

Section F - F

Section G - G

STRUCTURE AND FUNCTION BACKHOE CONTROL VALVE

1. Ball

2. Antishock/anticavitation valve

3. Boom command spool

4. Spool return spring

5. Compensator

6. Bucket command spool

7. Anticavitation valve

8. Plug

9. Outrigger command spool

10. Boom swing command spool

11. Arm command spool

12. Spring

13. Check valve
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2. If, during the precision regulations of the control valve, the request for oil flow to the actuators in equal or less than
the delivery values given by the minimum angle of the swash plate, the pump delivery pressure PP is regulated by
the pressure PLS+24 bar.
Because the unloading valve openswhen the differential pressure between the pumpdelivery pressurePPand the
PLS LSpressure becomesequivalent to the loading of the spring (2) (24 bar), the differentialLSpressure�PLSdel
LS becomes 24 bar

RKZ01750

12

PLS T

PP

STRUCTURE AND FUNCTION CLSS (Closed Center Load Sensing System)

OPERATION

Final control of control valve
• When final control are performed with the control

valve, a pressure PLS is generated that pressurizing
the spring chamber, acts on the left-hand extremity of
the valve (1).
The actuator pressure is introduced into theLS circuit
and then into the spring chamber.
As a result, the pump pressure PP tends to increase.

• When the differential pressure between the pump de-
livery pressure PP and the LS pressure PLS has the
same value as the loading on the spring (2) (24 bar),
the shuttle (1) moves to the left ( ) and the pump
circuit PP puts itself into communication with the tank
circuit T.

Consequently the exceeding pump delivery Q, rela-
tive to the actuator request, is sent to the tank circuit.

• The pump delivery pressure PP is regulated by the
combination of the pressure provided by the spring
(24 bar) and by the LS pressure PLS, i.e. when the
pressure differential �PLS reaches the value of 24
bar.



10-73WB150AWS-2

SOLENOID VALVE

Solenoid valve group ST1 - Backhoe boom locking.

1. EV4 - Backhoe boom locking

a. Port 3 - To the transmission

b. Port 2 - From the transmission

c. Port 1 - Boom-locking cylinder

RKZ04640
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STRUCTURE AND FUNCTION SOLENOID VALVE
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HOW THE AIR-CONDITIONING UNIT FUNCTIONS

The compressor (1) is driven directly by the engine shaft
by means of a belt, and made to rotat by a pulley fitted
with an electromagnetically-engaged clutch (1a).
A thermostatic sensor (7) controls the engagement and
disengagement of the clutch. It disengages the clutch
when the evaporator reaches the lower temperature limit
and engages the clutch when the evaporator reaches
the upper temperature limit.
The coolant fluid (in gaseous phase) is drawn into the
compressor where it is subjected to compression and an
intense heating process. In these conditions the fluid is
then sent into the condenser (2) where, due to the heat
extracted by ambient temperature air flowing over fins, it
reaches condensation temperature, and passes into a
high-pressure liquid state.
Subsequently the coolant passes into the drying-filter
group (3) which performs three functions: it filters out im-
purities, absorbs any moisture present in the circuit and,
finally, also functions as a reserve tank.
The coolant in its liquid state is then transferred to the
evaporator (6), first passing through an expansion valve
(5). The task of this valve is the constant metering of the
quantity of fluid in order to maintain optimum evapora-
tion.
In the evaporator the coolant fluid is subjected to expan-
sion, bringing it up to the critical evaporation point at a
temperature of approximately – 8°C.
The flow of air generated by centrifugal fan (8) which
passes through the evaporator (6) at ambient tempera-
ture is considerably warmer than – 8°C. For this reason
it yields heat to the coolant fluid, bringing it up to boiling
point and complete evaporation.

On leaving the evaporator (6) the coolant is drawn once
more into the compressor (1) and a new cycle commenc-
es.
The yielding of heat from the atmosphere in which the
evaporator is positioned leads to the condensation of the
water suspended in the air, and hence to dehumidifica-
tion. The condensate is deposited on the evaporator fins
where, if a temperature higher than 0°C is not main-
tained, it freezes and inhibits the functioning of the eva-
porator.
The task of keeping the temperature of the evaporator
above 0°C (and thus within the optimum limits for heat
exchange) is entrusted to a thermostatic sensor (7).
The condensate that forms on the evaporator fins (6)
also contains dust, pollens and particles suspended in
the air. Continual condensation therefore effectively pu-
rifies the air, and the droplets of condensate are dis-
charged to the exterior.
A fixed quantity of anti-freeze oil is also introduced into
the circuit, with the function of lubricating all the mechan-
ical parts of the unit. A percentage of this oil circulates
constantly throughout the unit in nebulized form, lubri-
cating the compressor (pistons and bearings) and the
expansion valve.
A pressure switch (4) has been inserted in the electrical
control circuit to protect the unit in the case of a lack of co-
olant fluid or if the quantity becomes insufficient due to
leakages. This switch will inhibit the engagement of the
electromagnetic clutch and hence the functioning of the
air-conditioning unit.

STRUCTURE AND FUNCTION AIR-CONDITIONING UNIT
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FOR MACHINE

Machine model WB150AWS-2

Classifi-
cation

Check item Test condition Unit
Standard

value
Permissible

value

E
ng

in
e

sp
ee

d

Accelerator pedal

• Hydraulic oil temperature:
45 – 55 °C

• Converter oil temperature:
80 °C

• Engine oil temperature
cooling circuit:
in the limits

Max.

rpm

2375±50 2325–2425

Min. 1050±50 1000–1100

Accelerator lever

• Hydraulic oil temperature:
45 – 55 °C

• Converter oil temperature:
80 °C

• Engine oil temperature
cooling circuit:
in the limits

Max. 1950±50 1900–2000

Min. 1050±50 1000–1100

C
on

tr
ol

va
lv

e

All controls
(front bucket and
backhoe)

mm

� a b c � a b c

41.5 8 8 -- -- -- -- --

For front shovel arm
command only
(with floating arm)

41.5 8 8 5 -- -- -- --

T
ra

ve
lo

fl
ev

er
s

an
d

pe
da

ls

Front bucket tilt lever
control

• Engine stopped
• At the centre

of knob lever
• Valve reading

at the end of
working stroke

• Attachments
on the ground

Neutral
Raise
Lower

mm

50 60–110

Front bucket control
lever

Neutral
Dump
Curled

115 90–140

Boom backhoe control
lever

Neutral
Raise
Lower

100 80–120

Arm backhoe control
lever

Neutral
Opening
Closing

100 80–120

Bucket backhoe control
lever

Neutral
Opening
Closing

100 80–120

Boom swing
backhoe control lever

Neutral
Right
Left

100 80–120

Outriggers control
lever

Neutral
Up
Down

50 30–65

Fuel control lever Min. Max. 70 50–90

Telescopic arm
control pedal

Neutral
Out
In

15
30

10–20
20–40

Breaker control pedal Neutral
Right
Left

15
30

10–20
20–40

RKZ02580

�
a b c

TESTING AND ADJUSTMENTS NORMAL OR STANDARD TECHNICAL DATA
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� The technical data of follow table are refered to a machine with max 500 kg shovel bucket, 600 mm (max. 160 kg)
backhoe bucket and standard arm (or telescopic arm) closed.

FOR MACHINE

Machine model WB150AWS-2

Classifi-
cation

Check item Test condition Unit
Standard

value
Permissible

value

W
or

k
eq

ui
pm

en
t

T
im

e
la

gs

Bucket

Measuring posture

• Engine speed: Min.
• Oil temperature: 45 – 55°C
• Put arm in horizontal position. Tilt back bucket

cylinder an then extend it.
Check the time passing between bucket stop at
dead centre and the restart movement.

sec.

0 Max. 2

Outriggers

Measuring posture

• Engine speed: Min.
• Oil temperature: 45 – 55°C
• Boom, arm and bucket fully retracted and putted in

machine centre position.
• Check the time necessary for outriggers to raise

the machine from when they lean on level ground.
• Check each outrigger at a time.

0 Max. 2

RKZ01630

RKZ02700

TESTING AND ADJUSTMENTS NORMAL OR STANDARD TECHNICAL DATA
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2. Accelerator lever travel adjusting

1 - Remove mat and lateral cover (1).

2 - Loosen nut (2) and tight the end lever travel bolt (3) of
some turns.

3 - Start engine and, with lever (4), bring it to the defined
idling speed for hand accelerator.
� Check using the stroboscopic tachometer C2.
� Engine idling speed: 2000±50 rpm

4 - Loosen end lever travel bolt (3) up to it is in contact with
lever (4) and looked with nut (2).

5 - Bring engine at low idling and check accelerator lever
idling speed again pushing lever at end stroke.

RKZA9350

1

RKZA9360

2

3

4

TESTING AND ADJUSTMENTS
MEASURING ACCELERATOR PEDAL OPERATING

TRAVEL AND ACCELERATOR LEVER
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• Secondary valves

For setting, prepare machine as per pressure testing.
� This setting is valid for all the secondary valve and

has to be carried forcing the movement to be
checked at its end of stroke.

1 - Loosen lock nut (1).

2 - Adjust pressure with adjusting screw (2).

• To INCREASE pressure, rotate in CLOCKWISE di-
rection.

• To DECREASE pressure, rotate in COUNTER-
CLOCKWISE direction.

3 - Lock position with nut (1).

Lock nut: 10�1 Nm

When terminated the setting, Apply safety plug (3)
to avoid not authorised tamperings.

4 - Set the general valve pressure to the standard value.

1
2

3

RKZ02010

TESTING AND ADJUSTMENTS
CHECKING AND SETTING PRESSURE IN

THE ATTACHMENTS HYDRAULIC CIRCUIT
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TESTING PRESSURES IN THE POWER TRAIN GROUP

The power train group can be used to perform pressure tests
on the internal hydraulic circuit. These are useful for iden-
tifying malfunctions.
Specifically, the tests involve:

1 - Converter oil pressure.

2 - Clutch engagement pressures for both directions of
travel.

� Test conditions:
• Engine: stopped.

• Brake pedals: connected by a cotter pin.

• Machine: on solid and level ground with the equip-
ment raised and safety devices engaged.

1. Preparing the machine

1 - Prepare the rev. counterC1 to measure the engine rpm.
� If mounting an electronic pressure transducer rev.

counter on a diesel delivery line to the injection noz-
zles, make sure that it is placed far away from the
line-clamp.

� If using a stroboscopic tachometer C2, make a
clearly visible notch on the engine pulley to facili-
tate the reading.

Make sure that the brake pedals are fastened to-
gether by the cotter pin (1).

2. Converter oil pressure

1 - Remove the plug (P28) and connect the pressure
gauge E6.

2 - Start the engine and heat the engine and all the fluids up
to working temperature. In particular make sure that the
power train oil reaches a temperature of 80�5 °C.

3 - With the engine at MIN, check the pressure on the pres-
sure gauge E6.
� Normal pressure: Min. 1 bar - Max 4.5 bar

4 - Gradually increase the rev speed to 2200 rpm.
Take a new reading from the pressure gauge E6.
� Normal pressure: Min. 6 bar - Max 11 bar

5 - Bring the engine back to MIN and compare the pressure
with the normal value.
� Normal pressure: Min. 1 bar - Max 4.5 bar
� If the maximum pressure value drops to below the

permissible lower limit, the power train pump needs
an overhaul.

RKZ06840

RKZA5380

C1

RKZB0021

1

RKZ06340

P20

P19

P28

TESTING AND ADJUSTMENTS TESTING PRESSURES IN THE POWER TRAIN GROUP



20-53WB150AWS-2

2. Checking the unit
Check the unit after the point 1., 2., 3., 4. and 6. of the prec-
edent paragraph.
A diagnosis of faults in the unit is based on the working pres-
sures.
When the pressures do not fall within the values given in the
following table, the causes must be sought by checking the
high-pressure (H.P.) and low pressure (L.P.) pressure gaug-
es.

The following conditions may be found:

Outside
Temperature (°C)

Unit with R134a.

L.P. (kg/cm²) H.P. (kg/cm²)

Min. Max Min. Max

20 1.2 2.5 6.0 9.0

25 1.0 2.5 7.5 10.5

30 1.1 2.4 9.5 13.0

35 1.3 2.4 12.0 15.5

40 1.5 1.8 18.0 18.8

45 1.8 1.9 21.5 22.0

Conditions Causes - Faults

L.P. high - H.P. normal or low

• Electromagnetic pulley that slips or does not engage correctly

• Expansion valve blocked in open position

• Compressor damaged

L.P. low - A.P. high or normal

• Expansion valve blocked in closed position or obstructed

• Filter saturated with moisture

• Obstruction in the L.P. line or in the H.P. line between the filter and the evap-
oratorL.P.

L.P.normal - H.P. normal

• Infiltration of hot air into the evaporator group, the pipes or the cab

• Hot air circulating in the heating group

• Formation of ice on the evaporator

L.P. high - H.P. high

• Normal condition with very high ambient temperature (higher than 43°C)

• Excess coolant(30 – 35% more)

• Overheating of condenser

• Air present in the unit

• Obstruction in the H.P. line between the compressor and the condenser-fil-
ter tube, behind the measurement point of the H.P

L.P. normal or low - H.P. low

• Normal condition with very low temperature (lower than 5°C)

• Lack of coolant (70 - 75% less) (probable leakages)

• Obstruction in the H.P. line between the compressor and the condenser-fil-
ter tube, before the measurement point of the H.P.

• Compressor damaged

L.P. roughly equal to H.P.

• Compressor belt missing

• Electromagnetic pulley that slips or does not engage

• Compressor damaged

TESTING AND ADJUSTMENTS TESTING THE AIR-CONDITIONING UNIT
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Noise while driving

CAUSES REMEDY

Excessive backlash between pinion and ring gear Adjust

Worn out pinion and gear ring Replace

Worn out pinion bearings Replace

Pinion bearings loosened Adjust

Excessive axial pinion backlash Adjust

Worn out differential bearings Replace

Differential bearings loosened Adjust

Ring gear out of roundness Replace

Low lubricant level Oil level

Poor or wrong lubricant Replace

Bent halfshaft Replace

Noise while driving in neutral

CAUSES REMEDY

Noise coming from axle are usually heard when vehicle
moves in neutral gear but are not loud.

Replace or adjust (see above)

Incorrect backlash between pinion and ring (sound
heard while decelerating disappears while increasing
the speed)

Replace

Pinion or input flange worn out Adjust

Intermittent noise

CAUSES REMEDY

Ring gear damaged Replace bevel gear set

Differential box bolts loosened Tighten to torque

Constant noise

CAUSES REMEDY

Ring gear teeth or pinion damaged Replace bevel gear set

Worn out bearings Replace

Pinion spline worn out Replace

Bent halfshaft Replace

Noise while steering

CAUSES REMEDY

Worn out differential gears Replace

Worn out differential box or spider Replace

Differential thrust washers worn out Replace

Half shaft spline worn out Replace

TROUBLESHOOTING REAR AXLE
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 REMOVAL AND INSTALLATION
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INSTALLATION OF THE ALTERNATOR

• To install, reverse the removal procedure.

� Adjust the fan-belt tension.
(Fordetails, see«20.TESTINGANDADJUSTMENTS -
Fan-belt tension»).

1

REMOVAL AND INSTALLATION ALTERNATOR
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6 - Disconnect the cab heating pipes (7).

7 - Disconnect the temperature sensor cables (8) and (9).

8 - Remove the radiator/oil-cooler group.
(For details, see«REMOVALOFTHERADIATOR-OIL
COOLERS»).

9 - Remove the fan (10), the spacer (11) and the pulley
(12).

10 - Remove the four screws (13) and then the complete
pump (14).

Replace all seals with new ones.

INSTALLATION OF THE COOLANT
LIQUID PUMP
• To install, reverse the removal procedure.

Locking screws for alternator support:
22.5–28.4 Nm

� Apply tension to the alternator belt.
(For details, see «20. TESTING AND ADJUST-
MENTS»).

Locking screws for pulley and fan:
44.1–53.9 Nm

Pump screws: 22.5–28.4 Nm

Locking screw for compressor: 64 Nm

� Apply tension to the compressor belt.
(For details, see«TESTINGANDAPPLYINGTEN-
SION TO THE COMPRESSOR BELT»).

1 - Refill the coolant liquid circuit.

Coolant liquid: 18 �

2 - Start the engine at low idling to circulate the coolant liq-
uid through all circuits.

3 - Accelerate gradually up to 1700 rpm. After about one
minute, stop the engine and check or top up the level in
the container.

� Check that there are no leaks.
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INSTALLATION OF THE RADIATOR GROUP

• To install, reverse the removal procedure.

� Refill the coolant liquid circuit.

Coolant liquid: 18 �

� Refill the air-conditioning unit.

Quantity of fluid (R134a): 970�15 g
Quantity of oil: See the amount recovered.

� Align the radiatorwith the fanandmakesure that the fan
is inserted in the inner of conveyor for 2/3 of the blade
width.

� Ensure that the level of hydraulic oil in the tank isatmax-
imum.

� Ensure that the level of transmission oil is at maximum.

1 - Start theengineat low idling tocirculateall the fluidsand
to fill up the ststems.

2 - Accelerate gradually up to 1700 rpm. After about one
minute, stop the engine and top up all levels.
� Check carefully that there are no leaks.
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REMOVAL OF THE HEAT AND AIR-CONDITIONING GROUP

NOTE If no air-conditioning unit is included, perform
only those operations relating to the heating
unit.

Lower theworkingequipment completelyuntil it restson
the ground, and stop the engine.

Cut off the supply of electricity by turning the accumu-
lator-disconnecting switch in a counter-clockwisedirec-
tion and remove the handle.

� Drain the engine cooling liquid.

Coolant liquid: 18 �

1 - Drain the air-conditioning unit.
(For details, see «20. TESTING AND ADJUST-
MENTS»).

2 - Disconnect the flexible hose (1) of the heating water
cock.

3 - Disconnect the connector of the power-supply cabling
(2) and the clamp (3).

4 - Disconnect the connector (5) from the pressure switch
(4).

5 - Disconnect the delivery pipe (7) and the return pipe (8)
from the expansion valve (6).
� Immediately plug the tubes and the orifices tightly

to prevent moisture from entering into the air-con-
ditioning circuit.

� Re-use the O-ring.

6 - Disconnect the pipes (10) from the fan-cooler (9).

7 - Disconnect the tubes (11) and (12) that connectwith the
engine.

8 - Remove the four nuts (13) and remove the group (9).
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REMOVAL OF THE PISTON PUMP

Lower theworkingequipment completelyuntil it restson
the ground, and stop the engine.

Release residual pressure fully in all circuits.
(For details, see «20. TESTING AND ADJUST-
MENTS»).

Cut off the supply of electricity by turning the accumu-
lator-disconnecting switch in a counter-clockwisedirec-
tion and remove the handle.

� Drain the hydraulic oil.

Quantity of oil: 92 �

1 - Disconnect the suction hose (2) and the drainage pipe
(3) from piston pump (1).

2 - Disconnect the delivery pipe (4) and the Load Sensing
signal line (5).
� Plug the pipes to prevent entry of impurities.

3 - Disconnect the solenoid connector (6).

4 - Take out the rear cardan shaft (7).

5 - Attach under pump (1) a pit jack and a suitable support.

6 - Take out the two screws (8) and remove the pump (1)
complete with its O-ring (9).

Pump: 40 kg
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3 - With a filter wrench remove filter (3).

4 - Remove plug (4) and clean the magnet.

5 - Remove filter (5).
� Filter must be replaced every disassembly.

4. Assembly plugs and filters

1 - Assemble filter (5).
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19 - Remove 2nd speed antishock valve (22) and lower fit-
ting (23).

20 - Untighten 4th speed pipe upper fitting (24).

21 - Untighten 4th speed pipe (26) lower fitting (25) and re-
move pipe.

22 - Remove 2nd speed pressure sensor 2 bar (27).
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11. Disassembly transmission housing

1 - Drain oil from transmission hydraulic circuit.

2 - Remove bearing retaining ring (1).
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13 - Assemble bearing (30). Use tool E8.

14 - Apply a thin film of Loctite 510.

15 - Assemble seal ring (31) on cover (29). Use tool E4.

16 - Assemble cover (29) and tighten with screw (28).

Screw: 139 Nm
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18 - Widen and remove rotary seals (38).

19 - Remove retaining ring (21).

20 - Remove bearing (22) by means of an extractor.

21 - Remove bearing (23)
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25 - Assemble washer (5), spacer (4) and bearing (3). Use
tool E8.

26 - Insert retaining ring (2). Insert and close rotary seal (1).

27 - Check forproperoperationbyblowing incompressedair
into the special hole, about 6 bar.

28 - Assemble D shaft bearing (41). Use tool E10.
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10 - Assemble disc pack (15), counterdiscs (16), Belleville
washer (14) and stop washer (12) on gear (9).

11 - Insert the assembly by means of two screwdrivers.

12 - Assemble retaining ring (13).

13 - Assemble spring pin (8).
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28 - Remove gear (41).

29 - Remove gear (42).

30 - Remove roller retainers (43).

31 - Slightly lower stop washer (44).
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31 - Insert stop washer, Belleville washer, discs (12) and
counterdiscs (13) on gear (6).

32 - Insert roller retainers (7).

33 - Insert gear (6) with the disc pack on the main shaft.

34 - Locate the pack assembly by means of two screwdriv-
ers.
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4 - Position the pins (10) on clutch piston (7) in correspond-
ence with the holes on output shaft and insert clutch pi-
ston.

5 - Insert stop ring (15), disc pack (17), counterdiscs (18)
and brake actuator (13) on gear (20).

6 - Assemble shaft (19) on gear (20).

7 - Insert shaft (19) by using a rubber hammer.
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• Remove the shim, the stop, the spring and the piston as-
sembly.

★ Replace defective parts.

★ Reassemble parts in reverse order.

4. Removal of the flushing valve for “closed center“
• On the inlet element, unscrew the flushing valve plug

(12 mm socket wrench).
★ Reassembly:

- replace the plug O-ring.
- torque: 100 ± 10 Nm

RKZB5880

RKZ07540

RKZB5900

REMOVAL AND INSTALLATION FRONT AND BACKHOE CONTROL VALVE
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★ Reassembly:
- replace the plug O-ring.
- torque: 30 ± 3 Nm

8. Precaution when replacing the spool lip seal

The lip seals are not interchangeable with the other
spool seals (O-ring + wiper ring).

• Place the spool in the working section.

• Slide the lip seal perpendicularly onto the spool, posi-
tioning the metallic part of the lip seal on the outside.

NOTE: the lip seal must be fitted on the end of the
spool so that it is not damaged on the spool
grooves and its tightness property does not
deteriorate.

RKZB6190

RKZB6200

REMOVAL AND INSTALLATION FRONT AND BACKHOE CONTROL VALVE

➀



30-167WB150AWS-2

5 - Remove the steel stop ring (7) and disjoint the hub-lock
ring gear (6) from the epicyclic ring gear (8).
� Check the wear conditions of the components.

6 - Only if necessary, remove the centering bushes (9) of
the hub lock ring gear with a hammer and the special
tool C1.

7 - Remove the hub (10) with inner ring (11), using levers
and a hammer to facilitate the operation.

8 - Position on a flat surface the hub and take the seal ring
(12) out with a lever.
� Seal ring must be replaced every disassembly.

9- Using a extractor and soft hammer, remove external
washer (11) and (13) on both sides of the hub (10).

10 - Using a extractor, remove inner washer (13) from the
swivel housing.

11 - Unscrewand remove the fasteningscrews (15) from the
upper (16) and lower (17) king pin.

RKZB0180

6

7

8

9

RKZB0170

10

11

RKZ05590

13

12

1011

RKZB0190

14

15

16

17

REMOVAL AND INSTALLATION FRONT AXLE



30-177WB150AWS-2

14 - Once the correct pre-loading has been achieved, caulk
the lip of the lock nut (4) to correspond to the well of the
pinion (7).

2. Differential group assembly

1 - Assemble the cones of the new taper roller bearing (1)
on the half boxes (2), using the special tool C12 and a
hammer.

2 - Position a half box on a workbench and assemble all its
inner components (sun gears, planetary gears, thrust
rings, pins and counterdiscs). Join the two half boxes,
aligning the reference marks made upon them.

3 - Joint the two half boxes (2), aligning the reference
marks.

4 - Position the ring bevel gear (3) and then fix thewhole by
tightening the screws.

Screw: 155 Nm

Screw: Loctite 270
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5 - Unloose nut (7) and screw in or out the guide rod (5) so
that the ball joint call be inserted into the swivel housing
(8).

6 - Tighten nut (8).

Nut: 260 Nm

7 - Assemble the sensor (10) and the relative support (11)
to the axle and fix the fastening (12) screws with a dy-
namometric wrench

Screw: 460 Nm

8. Toe-in adjustment

1 - Put two equal one-meter-long linear bars “A” on the
wheel sides and lock them with two nuts on the wheel
hub stud bolt.
� The twobars should be fixed on theirmiddle so that

they are perpendicular to the supporting surface
and parallel to the pinion shaft axis.
Align the two bars.
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4 - To remove the hub-lock ring gear (6) from its housing,
screw at least two of the just removed screws (5) in the
threaded extraction holes “A”.

5 - Remove the steel stop ring (7) and disjoint the hub-lock
ring gear (6) from the epicyclic ring gear (8).
� Check the wear conditions of the components.

6 - Only if necessary, remove the centering bushes (9) of
the hub lock ring gear with a hammer and the special
tool D1.

7 - Remove the hub (10) with inner ring (11), using levers
and a hammer to facilitate the operation.

8 - Position on a flat surface the hub and take the seal ring
(12) out with a lever.
� Seal ring must be replaced every disassembly.

9- Using a extractor and soft hammer, remove external
washer (11) and (13) on both sides of the hub (10).

10 - Using a extractor, remove inner washer (13) from the
swivel housing.

11 - Remove O-ring (14).
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14 -Unscrew the upper self-adjust screws (17) and take the
springs (18) and the bushes (19) out.

15 - Unscrew the lower self-adjust screws (20) and take the
bushes (21) and the spacers (22) out.

16 - Remove the valve (23) from brake flange (24).

17 -Take the piston out. If necessary, blow in air through the
brake bleeder vent to eject the piston, using the mini-
mum pressure. Possible swift ejection of the piston.
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6 - Insert a new O-ring (17) on the brake flange (3).
� Sustain the differential box with a bar, positioning

first the brake flange on the side of the ring bevel
gear.

� Respect the correct position of the ring bevel gear,
that could be assembled inverted.

7 - Assemble and tighten the upper fastening screw (18)
and the lower fasteningstudbolt (19) of thebrake flange
(3) with dynamometric wrench to the requested torque.

Screw: 80 Nm

Stud: 120 Nm

8 - Assemble the second brake flange (3) on the opposite
bevel gear side. Insert and screw the adjusting ring nuts
(20) of the pinion-ring, using thewrenchwith codeD2 till
the bearing backlash is eliminated.
Then measure the pinion-ring gear backlash.
� Tighten the ring nuts step by step without exceed-

ing.
9 - Assemble the special tool D14 on the pinion end.

Move the pinion end alternatively and note the pinion
gear backlash,measuredwith a comparator “A”, so that
the feeler is in contact and at 90° with the bracket sur-
face on the special tool in correspondence with the ref-
erence mark.
Check if the measured backlash value is within the re-
quest range.
� Backlash: 0.20 – 0.30 mm

Carry out the adjustment by operating on the two ring
nuts with the tool D2.
Adjust the ring nuts remembering that:
- If the measured backlash is less than the given tol-
erance range, screw the ring nut from the side opposite
to the ring gear and unscrew the opposite one of the
same measure;
- If the measured backlash is higher than the given
tolerance range, screw the ring nut from the side of the
ring gear and unscrew the opposite one of the same
measure.
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11 - Position the wheel carrier (11) on a workbench and
force thebushes (12) to the carrier surface levelwith the
special tool D1.

NOTE. At least two bushes (diametrically-opposed)
shouldbeset slightly higher than the carrier sur-
face level to be used as dowel pins.

12 - Preassemble thewheel carrier group (13), epicyclic ring
gear (14), with the special lock ring (15).

13 - Assemble thewheel carrier group (13) on thewheel hub
(9) using the two projecting bushes (12) as dowel pins.

14 - Forceall thehubdowel bushes completelywith the spe-
cial tool D1 and a hammer.
Assemble the wheel carrier fastening screws (16) and
tighten to the requested torque.

Screw: 230 Nm
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REMOVAL OF THE FRONT BUCKET TILT CYLINDERS

Lower theworkingequipment completelyuntil it restson
the ground and stop the engine.

1 - Loosen the clips (1) and remove the tube protection (2).

� For the right-hand cylinder only
Disconnect the sensor (3) and remove the bucket po-
sition indicator (4).

2 - Placeasling round thecylinder (5) and insert a block “A”
between the spacer (6) of the piston fulcrum lever (7)
and the link (8).

3 - Take off the snap-ring and the internal retaining spacer
for the piston attachment pin (9).

4 - Take out the pin (9).

5 - Start the engine to retract the piston (10).

� Bind the piston head with wire to secure the fully re-
tracted position and stop the engine.

Release all residual pressure in all circuits.
(For details, see «20. TESTING AND ADJUST-
MENTS»).

Cutoff thesupplyofelectricity by turning thebattery-dis-
connecting switch in a counter-clockwise direction, and
remove the handle.

6 - Take out the screw (11) and remove the clamp (12).

7 - Disconnect the tubes (13) and (14) and plug them to
prevent entry of impurities.

8 - Remove the snap-ring (15) and the spacer (16).

9 - Remove the cylinder (5).

Cylinder: 45 kg

INSTALLATION OF THE FRONT
BUCKET TILT CYLINDERS
• To install, reverse the removal procedure.

When aligning the positions between the hole and the
pin, turn the engine over at low idling speed.
Do not insert fingers into the holes to check alignment.

Internal bushing: ASL800050

1 - Start the engine and bleed the air from the cylinders.
(For details, see «20. TESTING AND ADJUST-
MENTS»).

� After bleeding the air, check the oil level in the tank.
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REMOVAL OF THE OUTRIGGER CYLINDERS

Rest the back of the bucket on the ground, keeping the
arm vertical.

1 - Lower the outriggers to the ground and stop the engine.

2 - Put a sling round the cylinder (1) and apply a slight ten-
sion to the cables.
� Leave the pipes free.

3 - Loosen and remove the nut (2) and the screw (3).
Draw out the pin (4) until the piston head is disengaged.

4 - Start the engine and retract the piston (5).
� Secure the position of total retraction of the piston

by binding the piston head rod with wire.

5 - Stop theengineand release the residual hydraulic pres-
sures. (For details, see «20. TESTING AND ADJUST-
MENTS»).

6 - Disconnect the pipes (6) and (7) and plug them to pre-
vent entry of impurities.

7 - Take out the nut (8) and the screw (9) and remove the
pin (10).

8 - Remove the cylinder (1).

Cylinder: 56 kg

INSTALLATION OF THE
OUTRIGGER CYLINDERS
• To install, reverse removal procedure.

When aligning the positions between the hole and the
pin, turn the engine over at low idling speed.Do not in-
sert fingers into the holes to check alignment.

Internal bushing: ASL800050

1 - Start the engine and bleed the air from the cylinders.
(For details, see «20. TESTING AND ADJUSTMEN-
TS»).

� After bleeding the air, check the oil level in the tank.
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REMOVAL OF THE BOOM SAFETY CYLINDER

Center thebackhoewith thearmvertical and thebackof
the bucket on the ground.

1 - Make sure that the safety stop (1) is raised.

2 - Stop theengineand release the residual hydraulic pres-
sures.

3 - Take out the cotter pins (2) and remove the pin (3).

4 - Disconnect the tube (4) that feeds the cylinder (5). Plug
the tube to prevent entry of impurities.

5 - Take out the snap ring (6) and remove the cylinder (5).

INSTALLATION OF THE BOOM
SAFETY CYLINDER
• To install, reverse the removal procedure.

Pin seatings: ASL800050

� Install new cotter pins.

1 - Start the engine and perform several lock and release
manoeuvres to fill up and bleed air from the unit.
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8 - Raise the support (5) until it is in a horizontal posi-
tion.Loosen and take out the nut (9) and the screw (10).
Slide out the pin (11) and take off the support (5).

9 - Repeat the same operations on the other side.

INSTALLATION OF THE
BACKHOE OUTRIGGERS
• To install, reverse the removal procedure.

When aligning the positions between the hole and the
pin, turn the engine over at low idling speed.Do not in-
sert fingers into the holes to check alignment.

Internal bushing: ASL800050
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Steering unit cylinder

Unit: mm

N° Check item Criteria Remedy

1 Clearance between
bushing and pin

Standard
size

Tolerance Standard
clearance

Clearance
limit Replace

bushing
and pin

Shaft Hole

– – – – –

RKZ04381

A

1

A

A B

B

Sezione A - A Particolare A

2145 +
-
0
2

Sezione B - B

x

y

250 Nm

460 Nm

800 Nm

260 Nm

200 Nm

300 Nm Y= 50 mm (standard wheel)
56 mm (optional wheel)

X= 62 mm (standard wheel)
56 mm (optional wheel)

150 Nm

Section A - A Section B - B Detail A

STANDARD MAINTENANCE FRONT AXLE
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Unit: mm

N° Check item Criteria Remedy

1 Spool return spring

Standard size Repair limit

Free
installed x

Øe

Installed
length

Installed
load

Free
installed

Installed
load

2 Spool locking spring

3 Spool return spring

4 Check valve spring

F
F

RKZ00941

Sezione C - C

Sezione D - D

Sezione F - F

Sezione E - E

F

F

F

1

2

3

F

4

4

............ Nm

70�7 Nm

70�7 Nm

70�7 Nm

70�7 Nm

70�7 Nm

........ Nm

............ Nm

70�7 Nm

............ Nm

10�1 Nm10�1 Nm

30�3 Nm

Section C - C

Section D - D

Section E - E

Section F - F

10�1 Nm

............ Nm

10�1 Nm

STANDARD MAINTENANCE 3-SPOOL CONTROL VALVE



40-27WB150AWS-2

Unit: mm

N° Check
item Cylinder

Criteria

RemedyStandard
size

Tolerance Minimum
clearance

Clearance
limitShaft Hole

1
Clearance between
piston head and
cylinder head

Boom 60 -- 0.030
-- 0.060

+ 0.076
+ 0.030 0.06 0.136

Replace

Arm 60 -- 0.030
-- 0.060

+ 0.076
+ 0.030 0.06 0.136

Arm with
telescopic arm 60 -- 0.030

-- 0.060
+ 0.076
+ 0.030 0.06 0.136

Bucket 60 -- 0.030
-- 0.060

+ 0.076
+ 0.030 0.06 0.136

Boom swing 50 + 0.025
+ 0.050

+ 0.064
+ 0.025 0.05 0.114

2
Tolerance between
bushing andpiston head
mounting pin

Boom 50 -- 0.050
-- 0.089

+ 0.24
+ 0.08 0.13 0.329

Replace
pin and
bushing

Arm 45 -- 0.050
-- 0.089

+ 0.24
+ 0.08 0.13 0.329

Bucket 45 -- 0.050
-- 0.089

+ 0.24
+ 0.08 0.13 0.329

Boom swing 50 -- 0.050
-- 0.089

+ 0.119
+ 0.080 0.13 0.208

3
Tolerance between
bushing and cylinder
mounting pin

Boom 50 -- 0.050
-- 0.089

+ 0.24
+ 0.08 0.13 0.329

Arm 45 -- 0.050
-- 0.089

+ 0.24
+ 0.08 0.13 0.329

Bucket 45 -- 0.050
-- 0.089

+ 0.24
+ 0.08 0.13 0.329

STANDARD MAINTENANCE BACKHOE CYLINDERS
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