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(7) Use proper tools, and replace or repair defective tools.

(8) Support the machine and attachment with supports or blocks if the work is performed in the lifted

condition.

1.1.3 DISASSEMBLING AND ASSEMBLING HYDRAULIC EQUIPMENT

(1) Removing hydraulic equipment

1. Before disconnecting pipes, release the hydraulic pressure of the system, or open the return side

cover and take out the filter.

2. Carefully drain oil of the removed pipes into a containers without spilling on the floor.

3. Apply plugs or caps on the pipe ends to avoid oil spillage and dust intrusion.

4. Clean off the external surface of the equipment before disassembling, and drain hydraulic and gear

oil before placing it on the workbench.

(2) Disassembling hydraulic equipment

1. Do not disassemble, reassemble or modify the hydraulic equipment without the permission of the

manufacturer, who is not responsible for the performance and function of the product after

modification.

2. When disassembling and reassembling for unavoidable reason, refer the work to qualified

personnel who have the specific knowledge or completed the parts service training.

3. Provide matching marks to facilitate reassembling work.

4. Before starting the work, read the manual of disassembling procedure, if it is provided, and

decide whether the work can be performed by yourself.

5. Use the special jig and tools without fail if they are specified.

6. If it is hard to remove a part according to the procedure, do not try it by force but investigate the

cause.

7. Place the removed parts in order and attach tags to facilitate the reassembling.

8. Note the location and quantity of parts commonly applied to multiple locations.

(3) Inspecting parts

1. Ensure that the disassembled parts are free from seizure, interference and uneven contact.

2. Measure and record wear condition of parts and clearance.

3. If the problem is found in a part, repair or replace it with a new one.

(4) Reassembling hydraulic equipment

1. Turn ON the ventilation fan or open windows to maintain good ventilation prior to starting the

cleaning of parts.

2. Perform rough and finish cleaning before assembling.

3. Remove washing oil by air and apply clean hydraulic or gear oil for assembling.

4. Always replace the removed O-rings, backup rings and oil seals with new ones by applying grease

in advance.

5. Remove dirt and moisture from and perform degreasing on the surface where liquid gasket to be

applied.

6. Remove rust preventive agent from the new parts before use.

7. Fit bearings, bushings and oil seals using special jigs.

8. Assemble the parts utilizing matching marks.

9. Ensure all the parts are completely assembled after the work.

�1. OUTLINE�
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2.2 MACHINE DIMENSIONS

(1) SK28SR-6 (CANOPY)

(2) SK28SR-6 (CAB)

�2. SPECIFICATIONS�
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2.8.2 ENGINE PERFORMANCE CURVE

SK28SR-6

Model : 3TNV82A-B

Rated Output : 17.1 kW / 2400 min
-1

(24.8 PS / 2,400 rpm)

�2. SPECIFICATIONS�
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3.2.2 ARM MAINTENANCE STANDARDS

(1) Clearance of pin and bushing

Clearance of pin and bushing on arm section

-The tolerance for bushing inside diameter means the dimension after fitting of it into place.

-The part number for pins may be changed owing to improvement, use them only for reference.

�3. ATTACHMENT DIMENSIONS�
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No. NAME DIMENSION [mm(in)]

A

B

C

D

E

Distance between swing center pin and boom foot pin

Distance between boom foot pin and boom cylinder pin

- ditto -

Distance between swing center pin and swing cylinder pin

- ditto -

115 (4.53)

150 (5.91)

280 (11.0)

R257 (10.12)

249.4 (9.82)

F

F1

F2

G

H

Inside width of swing center

- ditto -

- ditto -

Inside width of boom foot

Inside width for installing boom cylinder

311 (12.24)

79 (3.11)

79.5 (3.13)

178 (7.01)

61 (2.40)

J

d1

d2

d3

d4

Inside width for installing swing cylinder

Pin dia. of swing center

Pin dia. of boom foot

Pin dia. of boom cylinder

Pin dia. of swing cylinder

58 (2.28)

60 dia.(2.36)

40 dia.(1.57)

45 dia.(1.77)

35 dia.(1.38)

3.5 SWING

3.5.1 SWING BRACKET DIMENSIONAL DRAWINGS

Swing bracket dimensional drawings

�3. ATTACHMENT DIMENSIONS�
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11.3 TORQUE SPECIFICATIONS FOR JOINTS AND HOSES

11.3.1 JOINTS FOR PIPING (O-RING SEALING TYPE)

11.3.2 HYDRAULIC HOSE (30 DEG. FLARE TYPE)

NOTE : The application of the tightening torque is subject to a dry condition.

�11. TOOLS�
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No. EQUIPMENT PORTION

WORK TO

BE DONE

UNIT REMARKS

UNIT :

HOUR

50 Hydraulic oil tank portion Refer to 33.1.11

51

52

53

54

Hydraulic oil tank ASSY

-Return filter

-Hydraulic oil

-Suction hose

Rem./Inst.

Replace

Rem./Inst.

Rem./Inst.

1 pc.

1 pc.

1 pc.

1 pc.

Include pressure releasing

& replacing O-ring

1.6

0.2

0.2

0.2

55

56

57

58

-Strainer

-Pilot return hose

-Swivel drain hose

-SOL. valve return hose

Replace

Rem./Inst.

Rem./Inst.

Rem./Inst.

1 pc.

1 pc.

1 pc.

1 pc.

Include replacing O-ring 0.1

0.1

0.1

0.1

59

60

-Swing, C / V return hose

-Tank fixing bolt

Other necessary works

Rem./Inst.

Rem./Inst.

Rem./Inst.

Rem./Inst.

Rem./Inst.

2 pcs.

4 pcs.

1 pc.

1 pc.

1 pc.

Covers

Control valve

Solenoid valve

0.2

0.2

0.2

1.6

0.1

70 Pump portion Refer to 33.1.7

71

72

73

74

Pump ASSY

-Hydraulic oil

-Pilot delivery oil hose

-Suction hose

Rem./Inst.

Replace

Rem./Inst.

Rem./Inst.

1 pc.

1 pc.

1 pc.

1 pc.

After removing

counterweight

Include pressure releasing

1.3

0.2

0.1

0.2

75

76

77

78

-Suction tube (pump side)

-Main pump delivery hose

-Pump fixing bolt

Pump ASSY

Other necessary works

Rem./Inst.

Rem./Inst.

Rem./Inst.

O / H

Feed

1 pc.

3 pcs.

2 pcs.

1 pc.

1 pc. Hyd. oil in pump

0.2

0.3

0.2

3.0

0.1

80 Radiator portion Refer to 33.1.17

81

82

83

84

85

Radiator ASSY

-Coolant (LLC)

--Coolant density

-Reserve tank hose

-Radiator hose

Rem./Inst.

Replace

Measuring

Rem./Inst.

Rem./Inst.

1 pc.

1 pc.

1 pc.

1 pc.

2 pcs.

1.3

0.2

0.2

0.1

0.2

86

87

88

-Cooler hose

-Radiator fixing bolt

-Radiator lifting or slinging

Other necessary works

Rem./Inst.

Rem./Inst.

Rem./Inst.

Rem./Inst.

Rem./Inst.

Rem./Inst.

2 pcs.

3 pcs.

1 pc.

1 pc.

1 set

1 pc.

Counterweight

Covers

Duct

0.2

0.1

0.1

0.4

0.2

0.1

03 Upper structure (2/4)
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(4) Other Precautions

1. Parts with Aging Effect :

The rubber products such as hydraulic hoses, O-rings, oil seals, etc. are deteriorated with the

aging effect. It is necessary to replace them to new ones at periodical intervals or at every

overhaul.

2. Parts required Periodical Replacement :

It is recommendable to designate the important hoses critical to secure the safety as Very

Important Parts (V.I.P.), and periodically replace with new ones.

3. Inspection & Replacement of Lubricants :

It is necessary for the user of the machine to fully familiarize himself with the procedures and

precautions to handle the machine in safe and carry out the maintenance, as well as the

procedures for inspection and lubrication. Refer to the OPERATION & MAINTENANCE MANUAL

as well.

�13. MAINTENANCE STANDARD AND TEST PROCEDURE�
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� Engine : Stopped

� Hydraulic Oil Temp. : 50 to 60C degrees

(122 to 140F degrees)

� Gradient : 15° (Approx. 1/3.73)

� Machine posture : Fully extending the

boom, arm and bucket cylinders, and fully

retracting the dozer cylinder.

1. Apply stopper pins for both travel

sprockets of left and right.

2. Stop the engine, and release air in the

hydraulic oil tank.

3. Connect a hose to the drain port of travel

motor, and receive the drained oil in a

container.

4. Apply a plug to the drain piping at tank

side.

13.5.3 MOVEMENT DRIFT DUE TO GRAVITY

Measure the movement distance of machine on a slope due to machine's own weight, holding the

machine for 5 minutes on the slope.

Measuring Conditions :

13.5.4 DRAIN RATE OF TRAVEL MOTOR

(1) Preparation

Make sure of the rotating direction of travel motor referring to the figure. Otherwise, the rib "A" may be

broken by the stopper pin.

�13. MAINTENANCE STANDARD AND TEST PROCEDURE�
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Issue Date of Issue Applicable Machines Remarks

First Edition June, 2014 SK35SR-6 : PX16-30001~

S5PX2112E01

(OCE)

SK30SR-6 : PW15-50001~

(OCE)

SK35SR-6 : PX16-30001~

(SE Asia)

July, 2014 SK28SR-6 : PD03-05001~

(OCE)
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(2) Service Diagnosis Display Screen (Example)

The following table lists the service diagnosis display screens. (These examples are for when the

engine is stopped. )

The values related to the engine controller are not displayed on the multi-display of the Tier 3

specification machines.

�21. MECHATRO CONTROLLER (OPT.)�
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PinNo.

Input/

output

Name Signal level Functionality

58 I D-IN13 Digital input 13 (EARTH/OPEN) Charge

59 I D-IN14 Digital input 14 (EARTH/OPEN) High reach (stationery)

60 I D-IN15 Digital input 15 (EARTH/OPEN) High reach (travel)

61 I D-IN16 Digital input 16 (EARTH/OPEN) Interference prevention release

62 I D-IN17 Digital input 17 (EARTH/OPEN)

Interference prevention

release switch

63 I D-IN18 Digital input 18 (EARTH/OPEN)

Interference prevention

release switch

64 I D-IN19 Digital input 19 (EARTH/OPEN)

65 O ADVCC9 5V power source for sensor 9

66 I AIN9 Analog input 9

67 AIN9_GND Analog GND

68 O ADVCC10 5V power source for sensor 10

69 I AIN10 Analog input 10

70 AIN10_GND Analog GND

a. 70 pin connector (CN501,CN502)(3/3)

�21. MECHATRO CONTROLLER (OPT.)�
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22.2.2 NIBBLER & BREAKER

SPECIFICATIONS

［22. HYDRAULIC SYSTEM］
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22.3.4 SWING OPERATION CIRCUIT

Pilot hydraulic system operated by the control lever

22.3.4.1 SWING (LEFT) OPERATION CIRCUIT

(1) Pilot Circuit

1. Switching swing spool

When the swing (left) operation is performed, the

pilot secondary pressure is output from pilot

valve (11). The pressure oil flows to the Pb2

port of control valve (2) and switches the swing

spool.

2. Releasing parking brake

The pilot primary pressure is always conducted

to the PB port of hydraulic timer (303). When

the swing operation is performed, the pilot

secondary pressure is conducted to the PP port

of hydraulic timer (303) through shuttle valve (15)

to switch the spool. The pilot primary pressure of

3.5 MPa enters parking brake (302) to release it.

(The arm in operation also releases the swing

brake.)

3. Actuating parking brake

When the control lever is returned to neutral to

stop the swing, the pilot secondary pressure is

shut off, timer valve (303) is switched, and the

pressure oil is blocked. The oil in the brake

cylinder is pushed out by spring force and

discharged through the throttle of timer valve

(303). This actuates the brake after 3.0 to 6.0

seconds, absorbing the inertial force at swing stop

smoothly.

(2) Main Circuit

1. Supply circuit to swing motor (3)

The oil delivered from the P3 port of hydraulic

pump (1) enters the P3 port of control valve (2),

and goes through the swing valve. Then it is

supplied from the B2 port to the A port of swing

motor (3) to rotate the swing motor.

2. Swing motor (3)

a. Relief valve (304) relieves rapid pressure rise to

absorb the shock of starting or stopping the motor.

b. To avoid negative pressure being generated in the

swing motor by the inertia of the upper structure

when the swing is stopped, make-up valve

(check valve) (305) prevents cavitation by

supplying oil to the swing motor from the return

circuit [T1 and T2 ports of control valve (2)]

communicating with the tank.

［22. HYDRAULIC SYSTEM］
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22.3.9 DOZER OPERATION CIRCUIT

Pilot hydraulic system operated by the control lever

22.3.9.1 DOZER DOWN OPERATION CIRCUIT

(1) Dozer Operation

When the control lever is pushed forward, the pilot

secondary pressure is output from pilot valve (14) and

goes through the Pb1 port of control valve (2) to

switch the dozer spool.

(2) Main Circuit

1. Supply circuit to cylinder (9)

The oil delivered from the P3 port of hydraulic

pump (1) enters the P3 port of control valve (2)

and flows to the B1 port via the dozer valve.

Then, the pressure oil goes through swivel joint

(10) is supplied to the H side of dozer cylinder

(9) to actuate the dozer down operation.

［22. HYDRAULIC SYSTEM］

22-26



Issue Date of Issue Applicable Machines Remarks

First Edition July, 2014 SK28SR-6 : PD03-05001~

S5PD2303E01

(OCE)

�23. ELECTRICAL SYSTEM�
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23.3.3 OPERATORS CONTROL

23.3.4 CONTROL LEVER ASSY

［23. ELECTRICAL SYSTEM］
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23.3.10.8 HARNESS : PX13E01020P2

［23. ELECTRICAL SYSTEM］
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23.3.11.1 FLOOR HARNESS (6/6) : PX13E01079P2

［23. ELECTRICAL SYSTEM］
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23.3.13.1 HARNESS (3/4) : PX11E01050P3

［23. ELECTRICAL SYSTEM］

23-42



23.3.16.1 HARNESS : PX15E01003P2

［23. ELECTRICAL SYSTEM］
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No. Name Q'ty No. Name Q'ty

1 Cover front 1 9 Bushing 4

2 Body 1 10 3-shaped gasket 4

3 Drive gear 1 11 Gasket 2

4 Driven gear 1 12 Steel ball 4

5 Body 1 13 Quenching washer 4

6 Drive gear 1 14 Hex head socket bolt 4

7 Driven gear 1 15 O-ring 1

8 Side plate 4

Gear pump structure

Gear Pump

�24. COMPONENTS SYSTEM�
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2. Damping mechanism

(1) In case of neutral position,

Push rod (214) is pushed up by damping spring (336) through piston (224), and holds at the

position shown in Fig. "Pilot valve-Sectional view".

(2) Where the control section is inclined from the neutral position,

By rotating the cam clockwise, the push rod on the port 1 side is pushed down, and the piston

also moves down.

Then, the oil in the damping piston chamber is discharged through the orifice, and the

simultaneously generated pressure produces damping force.

On the other hand, the push rod on the port 2 side moves up by the damping spring through the

piston.

Then, oil is sucked from the tank into the damping piston chamber through three ball check

valves. The oil outside of the piston chamber flows out through the passage leading to port T on

the casing top end.

Operation when the lever is stroked from the neutral position

�24. COMPONENTS SYSTEM�
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Hydraulic oil flow in neutral

�24. COMPONENTS SYSTEM�
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2. Left swing operation

Explanation starts from a condition in which the spool is pushed in.

Since the P2 side Bypass Passage is shut off at the Boom Swing Comp. after the Boom Swing

Spool changeover, the oil flowed from P2 port through the P2 side Parallel Passage flows into B5 port

through the Load Check Valve in the Boom Swing Comp. and the Bridge Passage since B5 port and

the Bridge Passage have been opened after the Spool changeover and then into the Head side of

the Boom Swing Cylinder.

On the other hand, the oil returned from the Rod side of the Boom Swing Cylinder flows into A5 port

to theTank Passage that has opened with the Spool's notch after the Spool changeover.

Then, the Boom Swing Cylinder extends to swing the attachment left.

Left swing operation

�24. COMPONENTS SYSTEM�
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2. Overload relief valve operation (1)

a. Pressure oil flows through the inside of the Piston built in the Pressure Regulating Valve

(Popet-Main V')and the Orifice B and then into the internal A Chamber until it is filled up. The

filled up pressure causes both of the Pressure Regulating Valve and Socket and the Socket and

Body Seat to be seated surely.

b. When the oil pressure at port P increases up to the setting pressure of Regulating Valve Spring,

the pressure oil is applied to the Regulating Valve via the Piston to open the Regulating Valve.

Then, thepressure oil flows through a passage in the direction of Piston inside Orifice B A

Chamber Circular Orifice C Drill Hole D and the external of Socket and then into the Tank

Passage.

c. Since the pressure inside the A Chamber decreases when the Regulating Valve is opened, which

causes the Pressure Regulating Valve to open to let the pressure oil at port P flows into the Tank

Passage throughDrill Hole E.

d. Also, since the Regulating Valve is pressed to the Seat by Regulating Valve Spring when the

pressure atport P decreases below the setting pressure of Regulating Valve Spring, the pressure

inside A Chamber becomes the same as the pressure at port P to cause the Pressure

Regulating Valve to be pressed to theSeat, resulting in the original condition (a)

�24. COMPONENTS SYSTEM�
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3. Action of hydraulic parking brake (P/B) timer

When the parking brake operates as the

upper structure produces inertia, the

hydraulic parking brake timer operates to

delay the operation of the parking brake for

a certain time length.

a. When the parking brake is released ;

If the pressure flows into the brake

release command secondary pilot pressure

port (PP), it overcomes the force of spring

(505) and pushes spool (502) to the

positions in Fig. "Operation of hydraulic

parking brake timer" and in the figure. On

that occasion, the brake release pressure at

the brake releasing primary pressure port

(PB) passes through the arrow in Fig.

"Operation of hydraulic parking brake

timer" is flowed into the chamber of the

parking brake piston, and releases the

parking brake.

b. When the parking brake acts ;

If the pilot pressure at the brake releasing

command secondary pilot pressure port

(PP) is blocked, spool (502) is pushed back

to the position in the figure by the force

of spring (505). The brake release

pressure at the brake releasing pressure

port (PB) is blocked by spool (502) and

block the pressure supply to the chamber

of the parking brake piston. The pressure

of the parking brake piston chamber is

pushed out by the force of the spring in

the parking brake and flows out to the DR

port through the passage indicated by an

arrow in the figure : On that occasion, the

oil that is flowing out is regulated by the

orifice of piston (503), flows out to the DR

port slowly, and delays the action of the

parking brake for a certain time length.

Operation of hydraulic parking brake timer

�24. COMPONENTS SYSTEM�
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24.1.6.5.3 HYDRAULIC VALVE

(1) Counterbalance Valve

The pressure oil from the port A presses and opens check valve (3) to inflow to the port A' on

the inlet side of the hydraulic motor. Also, the pressure oil inflows to the D room through the

choke hole C and exceed spring (4) force to move spool valve (2) to the right. This makes the

hydraulic motor return oil inflow from the port B' and return to the port B through the opening E of

body (1) and spool valve (2) to rotate the hydraulic motor. When the pressure oil is provided

from the port B, the each of above-mentioned parts operate reversely and the hydraulic motor

rotates reversely. Then, when the pressure oil of the port A is blocked, spool valve (2) moved to

the right begins to move back to the left by the spring (4) force. At this time, the oil in the D

room controls the speed of spool valve (2) moving back to the left by the throttle of the choke

hole C. The hydraulic motor still rotates due to the inertial force even though the pressure oil from

the port A is blocked. At this time, the switching speed and notch of spool valve (2) controls the

return oil gradually to stop the hydraulic motor smoothly.

�24. COMPONENTS SYSTEM�

24-66



� NAME Q'TY � NAME Q'TY � NAME Q'TY

1 Tube assy 1 3-6 Back-up ring 1 5-2 Joint 1

1-8 Pin bushing 1 3-7 O-ring 1 5-3 Joint 1

2 Rod assy 1 4 Piston COMP 1 6 Plug COMP 1

2-3 Pin bushing 1 4-1 Piston 1 6-1 Plug 1

3 Cylinder Head COMP 1 4-2 Seal ring assy 1 6-2 O-ring 1

3-1 Cylinder head 1 4-3 Slide ring 2 6-3 Upset bolt 1

3-2 Bushing 1 4-4 Set screw 1 6-4 Pipe holder 1

3-3 U-ring 1 4-5 Steel ball 1 7 Dust seal 4

3-4 Wiper ring 1 5 Tube assy 1 8 Grease nipple 1

3-5 O-ring 1 5-1 Tube 1 9 Grease nipple 1

(5) Dozer cylinder

Construction

�24. COMPONENTS SYSTEM�
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(2) RECEIVER DRYER

Receiver dryer

�25. AIR-CONDITIONER SYSTEM�
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Rotating the knob changes the on/off point of

the compressor and the aperture of the warm

water valve, and that adjust the air

temperature from the evaporator or heater core

and thus adjust the outlet air temperature from

the air conditioning unit.

(5) TEMPERATURE ADJUSTMENT SWITCH (THERMOSTATIC VOLUME)

INSPECTION OF TEMPERATURE ADJUSTMENT SWITCH

�25. AIR-CONDITIONER SYSTEM�
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(3) BLOWER MOTOR DOES NOT ROTATE

1. If the blower motor has an obvious failure, inspect it first.

2. After repairing, be sure to connect the connectors which were removed for inspection.

�25. AIR-CONDITIONER SYSTEM�
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(1) Operate the control lever to lower the

bucket to the ground to avoid load on the

connecting pins between the bucket and

arm.

(2) Move O-ring (3) to the bucket boss side

using a spatula.

(3) Remove ring (2) and pin (1) with a

flat-head screwdriver to remove pin (K)

between the arm and bucket.

-If it is difficult to remove the pin, it is

because a load is applied to it. Operate the

control lever to adjust the bucket position.

-Be careful not to damage the dust seal

between the arm and bucket boss.

(4) Operate the control lever so as to release

a load on pin (J) between the bucket link

and bucket.

(5) Remove ring (2) and pin (1) and remove

pin (J).

(6) Remove the bucket assy.

Bucket assy mass:

76kg (168 lbs)

32.1.2 BUCKET

32.1.2.1 REMOVING BUCKET

Lowering bucket to ground

Pin mounting area (cross section A-A)

�32. ATTACHMENTS�
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1. Remove retaining sems bolt (C5) of rod

side pin (M) of boom swing cylinder (C11),

and then remove pin (M).

Tools: Socket: 17mm

2. Attach and retain boom foot pin (A) to the

original position of boom swing bracket

(A9), and then lift the boom swing bracket

temporarily.

3. Remove retaining capscrews (B8) and (B9)

of boom swing center pins (L1) and (L2),

and then remove pins (L1) and (L2).

Tools: Socket: 17, 19mm

4. Remove boom swing bracket (A9).

Boom swing bracket mass: 69kg (152 lbs)

1. Remove the two boom swing cylinder

connection hoses.

Tools: Wrench: 19, 22mm

2. Remove retaining capscrew (C5) of head

side pin (N) of boom swing cylinder, and

then remove pin (N).

Tools: Socket: 19mm

3. Take out boom swing cylinder (C11) from

the front.

Boom swing cylinder mass: 28kg (62 lbs)

32.1.6 BOOM SWING

32.1.6.1 PREPARATION FOR REMOVAL/INSTALLATION

(1) Boom swing the machine left by about 30 degrees to improve the workability.

(2) Remove the cylinder hoses of the bucket, arm and boom, and plug their connection ports.

Tools: Wrench: 19, 22, 27mm

32.1.6.2 REMOVING BOOM SWING BRACKET AND CYLINDER

(1) Removing boom swing bracket (A9)

(2) Removing boom swing cylinder (C11)

Boom swing

�32. ATTACHMENTS�
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2. Installing U-Ring

Install the U-ring (6).

3. Assembling holder (Only for boom cylinder)

a. Install spacer (12).

b. Install cushion seal (13).

c. Install collar (14).

d. Install back-up ring (16) and O-ring (8).

4. Using the setting tool, install the wiper ring

(7).

5. Install the back-up ring (9) and O-rings (8)

and (10).

Installing U-ring

Installing holder

Installing wiper ring

Installing back-up ring and O-ring

�32. ATTACHMENTS�
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33.1.3 FLOOR PLATE ASSEMBLY

The travel pilot valve assembly and boom swing foot pedal are integrated with the floor plate. They

have to be removed/installed together.

33.1.3.1 PREPARATION FOR REMOVAL OF FLOOR PLATE ASSEMBLY

(1) Remove floor mats (3) and (4).

(See Paragraph 33.1.1)

(2) Remove the canopy or cab.

(See Paragraph 33.1.1)

(3) Remove six sems bolts (5) M8 x 20 and floor plate (2).

Tools: Socket: 13mm

(4) Separate the electric wiring for the travel speed select switch at the connector part.

If the machine is equipped with the travel alarm, remove the four pressure switch connectors

attached to the travel pilot valve.

Canopy

Removing floor plate

�33. UPPER STRUCTURE�

33-10



(2) Removing cable

1.

Remove pin (9) and then pin (8).

2.

Disconnect boom swing cable (6).

(3) Removing the control valve

1.

Loosen four sems bolts (A4) M10 x 35 and

remove control valve (A1) in combination

with bracket (A2).

Tools: Socket: 17mm

Mass of removed part: Approximately 30kg

(66 lbs)

2.

Loosen three sems bolts (A3) M10 x 25

and remove control valve (A1).

Tools: Socket: 17mm

Mass: Approximately 25kg (55 lbs)

Removal/installation of cable

Removal/installation of control valve
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33.1.14 MUFFLER

33.1.14.1 PREPARATION FOR REMOVAL

(1) Remove the guards which need to be removed to remove the muffler. (See Paragraph 33.1.2)

(2) Remove the counterweight. (See Paragraph 33.1.6)

33.1.14.2 REMOVAL

(1) Loosen two sems bolts (11) M10 x 35 and remove plate (4). Remove four nuts (17-2, 17-3) M8

and U bolt (6).

Tools: Wrench: 13mm, 17mm

(2) Loosen nut (18) M10 and remove clamp (5) and exhaust tube (3).

Tools: Wrench: 17mm

(3) Loosen four nuts (17-1) M8 connecting the muffler to the exhaust manifold of the engine and

remove them.

Tools: Wrench: 13mm

(4) Loosen four sems bolts (9) M8 x 20 and remove muffler (1).

Tools: Wrench: 13mm

������
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Item Name

Tools

(mm)

Tightening torque

N-m (lbf-ft)

7 Sems bolt (M12) 19

121 (89.2)

Applying Loctite #262

8 Sems bolt (M12) 19 121 (89.2)

9 Capscrew (M12) 19

79.4 (58.6)

Applying Loctite #262

1. Removing engine mounting bolts (9)

Loosen and remove four bolts (9) M12 x 120 which fix the engine to rubber mount (3).

Tools: Socket: 19mm

2. Lifting engine

Sling the engine by using the two sling hooks on the top of engine and lift up the engine.

Mass: Approximately 130kg (287 lbs)

3. Place the engine on the engine cradle in a stable condition.

33.1.18.3 INSTALLATION

(1) Install the engine in the reverse procedures of removal.

For tightening torques and Loctite, see the table below.

Removal/installation of engine
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Attach two bolts M10 x 65 for temporary

assembly to the upper two positions and tighten

them gently.

When the gap between matching surfaces

becomes 5 to 10mm (0.20 to 0.39 in), attach

hex head socket bolts (44) M10 x 45 to the

remaining three positions.

Replace the bolts for temporary assembly with

hex head socket bolts (44) M10 x 45 and

tighten the bolts.

Tightening torque:

51.0 to 64.7 N-m (37.6 to 47.7 lbf-ft)

Adjust hex head socket set screw (60) to the

length of protrusion before disassembly and

then fix it with hexagon nut (61).

Tightening torque:

14.7 to 19.6 N-m (10.8 to 14.5 lbf-ft)

Attach O-rings (69), (71) and (72) to the

matching surface of body H (2) and gear pump

(65).

(11) Assembling body S and body H

(12) Attaching hex head socket set screw

Be sure to replace seal washer (62) with new one.

Not following this may cause oil leakage.

(13) Installing gear pump

At this time, replace the O-ring with a new one.

�33. UPPER STRUCTURE�

33-60



33.2.2.2.3-2 CHECK VALVE DISASSEMBLY PROCEDURES

See Fig. "Check Valve (Dozer, Swing, Arm, Boom Swing, Boom, Bucket)", "Check Valve (P3 Inlet,

Travel, Boom Lock Valve)", and "Check Valve (Service) below.

1. Hold the Control Valve Body at workbench or hold it by two or more people.

2. Loosen and remove Check Valve Plug (6) at the center of the Control Valve upper surface with

19mmScrew Wrench or Socket Wrench.

When it is hard to loosen the Plug because O-Ring (5) bites the screw, do not loosen forcibly;

refasten it once and then try to loosen again.

3. From the hole where Check Valve Plug has been removed, remove Check Valve Spring (4) and

CheckValve (3) with Tweezers or Magnet.

- The numbers in See Fig. "Check Valve (Dozer, Swing, Arm, Boom Swing, Boom, Bucket)" below

are the same as those in the Dozer Comp. in the Specifications and Drawings.

- Except for the Dozer Comp. the shape of Check valve is different; however, they can be

disassembled in thesame manner.

- The numbers in See Fig. "Check Valve (P3 Inlet, Travel, Boom Lock Valve)" below are the same

as those in the Travel Comp. in the Specifications and Drawings.

- The numbers in See Fig. "Check Valve (Service)" below are the same as those in the Service

Comp. in the Specifications and Drawings.
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NAME QUANTITY APPLICATION

Hexagonal Wrench Each 1 4mm�5mm�6mm�8mm

Screw Wrench Each 1 13mm�19mm�21mm�22mm�26mm

Socket Wrench Each 1 13mm�19mm�21mm�22mm�26mm

Torque Wrench 1 1.96 to 19.6 N-m (1.4 to 14.5 lbf-ft)

Torque Wrench 1 19.6 to 98.1 N-m (14.5 to 72.4 lbf-ft)

Magnet 1

Pliers 1

Slotted Screwdriver 1

Tweezers 1

33.2.2.3 ASSEMBLY

33.2.2.3.1 PRECAUTIONS FOR ASSEMBLY

The disassembly and assembly of our products are to be carried out at our factory in principle.

If there is a necessity of them unavoidably, observe the following precautions and carry out the work

at a factory where there are engineers with sufficient technique for hydraulic devices.

1. Be careful that the unevenness of fastening torque and the contamination of dust during assembly

work could result in malfunction.

In addition, observe fastening torque values specified in the Specifications and Drawings.

2. During assembly work, compare Valves with the Specifications and Drawings and check the

number of parts whether there is any improper assembly and/or the omission of parts.

3. For the parts to be used in assembly, dip in fluid oil as need arises to reassemble after washing

well in washing oil and being dried.

4. After cleaning and degreasing the surface sufficiently, apply LOCTITE to 2 threads of the screw

from the tip.

(Too much LOCTITE could result in malfunction after squeezing out.)

5. For the part to be attached or assembled with two or more Bolts and Nuts, fastening them

evenly and alternately for several times, not once with the specified torque.

The unevenness of fastening torque could result in the leakage of hydraulic fluid to the outside

and/or malfunctions.

33.2.2.3.2 PRECAUTIONS FOR ASSEMBLING SEAL PARTS

1. All seals are to be renewed at assembly.

2. Check seals for defects in molding and flaws in handling.

Do not use the seal with defect and/or flaw.

3. The seals used on sliding surfaces and the places to be installed with seals are to be applied

with grease or hydraulic fluid for sufficient lubrication where not specially noted.

4. Do not make seals longer up to permanent deformation.

5. O-Ring is not to be twisted during assembly.

Kinked O-Ring could cause oil leakage after installation because kinks are hard to restore.

33.2.2.3.3 NECESSARY TOOLS AND OTHERS

Before assembling the Control Valve, prepare the following tools.

The tools below are used to assemble this Control Valve only; tools for assembling the port fittings are

not included.

Prepare clean wash oil, hydraulic fluid, grease, and others before work.
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33.2.2.3.4-6 SPOOL INSTALLING PROCEDURES

(1) Hydraulic Operation (Except P3 Inlet and Connecting Comp.)

Taking the Swing Spool as an example, the installing procedures are as follows.

(See Fig. "Hydraulic Operation (Except P3 Inlet and Connecting Comp.)" below.)

1. After checking whether there is no dust or the like in the Spool Sleeve of the Body and/or Spool

Ass'y and O-Ring (7) is securely installed with that the flange bottom of the Body, insert the

Dozer Spool Ass'y into Spool Sleeve of the Body with attention to the position and direction.

- Then, apply little hydraulic fluid to the Spool before insertion.

- When there is no feeling of wrongness, move it slowly several times checking the movement and

no feeling of wrongness again.

Carefully insert Spool Ass'y into the Spool Sleeve horizontally.

If it is hard to insert, forcible insertion could cause impressions on Spool Sleeve and/or Spool, resulting

in malfunction.

If you feel any feeling of wrongness such as catches or strong resistance, pull it out once to check

whether there is the adhesion of dust or the development of flaw or burr.

If there are flaws or burrs, there could be malfunction so that replace Body and Spool in set.

2. Press Pilot Cover (9) in a direction from the spring side of Spool Ass'y to the flange of the Body.

Fasten 2 Hex. Socket Head Bolts with Washers (10) with specified torque with 4mm Hexagonal

Wrench.

3. The other spools can be assembled in the same manner.

Hydraulic Operation (Except P3 Inlet and Connecting Comp.)
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Item Thread size

Tightening Torque Table

N-m (lbf-ft)

301 M14 47.1 (34.7)

302, 312 M14 68.6 (50.6)

Item NAME Q'TY Item NAME Q'TY Item NAME Q'TY

101 CASING 1 213 SEAL 4 241-1 SPRING 2

151 PLATE 1 214 O-RING; 1B P20 4 241-2 SPRING 2

201 SPOOL 4 216-1 SPRING SEAT 2 301 JOINT; M14 1

211 PLUG 4 216-2 SPRING SEAT 2 302 DISK 1

212-1 PUSH ROD 2 217 WASHER 2 4 312 ADJUSTING NUT; M14 1

212-2 PUSH ROD 2 221 SPRING 4 501 BELLOWS 1

33.2.3 PILOT VALVE (ATTACHMENT)

33.2.3.1 CONSTRUCTION

Pilot valve (Attachment)
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33.2.3.5 Maintenance standard

Replace seal such as O-ring with new ones after every disassembly.
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1. Loose the hexagon socket head cap bolts

(124), and take out the hydraulic motor

assembly from the reduction gear body.

Tools: Hexagon bar wrench: 6mm

2. Loose the hexagon socket head cap bolts

(242), and take out the timer valve from

the hydraulic motor assembly.

Tools: Hexagon bar wrench: 5mm

3. Take out the relief valve assembly.

Tools: Spanner: 36mm

(4) Disassembling of Hydraulic Motor

When taking out the hydraulic motor assembly from the reduction gear body, the drain port should be

open.

When it is difficult to take out, insert the minus driver into the binding face to the body and take out

the burr completely.
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1. Press-fit the bearing (217) and spring pin

(224) into the body H (201).

(6) Assembly of Hydraulic Motor Section

2. Insert the 2 check valves (246) (1pc/side), 2 springs (248) (1pc/side) and 2 plugs (247) (1pc/side)

with O-ring (249) in that order into the body H (201).

Tools: Hexagon bar wrench: 8mm

Torque wrench

Apply grease slightly to the O-ring and assemble to pay attention not biting the seals.

Plug tightening torque :58.8±2.9 N-m (43.4±2.14 lbf-ft)
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5. Place the 4 B1 gears (106) (1pc/pin) and

the 92 needles 1 (111) (23pcs/pin) in that

order onto the 4 pins of the carrier 1 (102).

6. Place the thrust plate 1 (115) and the 4

snap rings (120) (1pc/pin) to make up a

carrier 1 kit.

Tools: Snap ring plier: 22 dia. For shaft

7. Place the 3 thrust washers 2 (118)

(1pc/pin) and the 3 rings 2 (130) (1pc/pin)

in that order onto the 3 pins of the carrier

2 (103).

Pay attention to the direction of the snap ring.

The edge side should be uppermost.

Pay attention not to open the snap ring too much.

The snap ring which was opened too much should lose tension and be replaced.
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Check Interval Place Checked Check Procedure Remedy

2000 Hr Seals which

prevent external

leakage of hydraulic

oil.

Check if oil is leaking out. Replace the O-rings if there is

leakage.

4000 hr

Disassemble and

check whether

there is leakage or

not

All seal parts. Replace all the seal parts

All sliding portion. Check for abnormal wear,

defects, corrosion, etc. due to

seizing, foreign material being

caught, etc.

Recondition in accordance with

the service limit.

When

disassembling due

to trouble

All parts. Check for abnormal wear,

defects, corrosion, etc. due to

seizing, foreign material being

caught, etc.

Recondition in accordance with

the service limit.

Regarding the seal kit, replace

Portion Judgment Criteria Remedy

Seal Parts and Sliding

Portion

-Wearing of surface treated with induction hardening, and

coming off of surface due to seizing, foreign material

getting caught, etc.

Replace

Body and stem

sliding portion other

than seals.

-Abnormal wear or defects by 0.1 mm (0.004 in) deep or

deeper due to seizing or foreign material getting caught,

etc.

Replace

-Defects less than 0.1 mm (0.004 in) deep. Repair with an oil stone.

Portions which slide

against the spacer.

-Wearing by 0.5 mm (0.020 in) or more, or abnormal wear. Replace.

-Wear less than 0.5 mm (0.020 in). Repair so that is smooth.

-Defects due to seizing or foreign material getting caught,

etc. which are within the wear limit of 0.5 mm (0.020 in)

and within repairable level.

Repair so that is smooth.

Portion Judgment Criteria Remedy

-Portions of flange

which slide against the

stem end.

-Thrust ring

-Wearing by 0.5 mm (0.020 in) or more, or abnormal wear. Replace

-Wear less than 0.5 mm (0.020 in). Repair so that is smooth.

-Defects due to seizing or foreign material catching, etc.,

which are within the wear limit of 0.5 mm (0.020 in) and to

within repairable level.

Repair so that is smooth.

33.2.6.3 MAINTENANCE STANDARDS

33.2.6.3.1 Check Procedures and Remedy

33.2.6.3.2 Parts Service Limit

(1) Body and Stem

(2) Flange and Spacer
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5. After press-fitting master pin (6), insert

locking pin (8) and bend the tip of it.

6. After the installation is completed, adjust

the tension of the crawler with the same

method as the rubber crawler.

Tools: Socket: 17mm

Extending track link (example of rubber

crawler)

34.1.2.3 STRUCTURE

(1) Structure of Rubber Crawler

Rubber crawler assy

� This machine has the rubber crawlers installed as standard.

(2) Structure of Steel Crawler
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(1) Installation of O-ring (10) at one side of

shaft

Install O-ring (10) on the groove of the

shaft.

-Apply grease to O-ring.

-Be sure to replace the O-ring with a new

one at reassembly.

(2) Press-fitting of bushing (7)

With bushing press-fitting jig (q) inserted

into bushing (7), adjust a press to press

the center of the internal diameter of roller

(1) and bushing (7). And then press

press-fitting jig with a press-fitting load of

3,600 kg (7,940 lbf) vertically. Press-fit

bushing (7) on the opposite side.

-Apply the molybdenum disulfide grease to

the press-fitted part of the bushing and

press-fit it in ordinary temperature.

-Be sure to replace the bushing with a new

one if you failed in press-fitting due to

uneven press or other reason.

(3) Press-fitting of collar (4)

Use a press to press collar (4) with floating

seal (9) preassembled on the side of shaft

(6) where O-ring (10) is installed, until the

snap ring groove of shaft (6) aligns with

the end face of collar (4).

-Be careful not to damage O-ring (10) when

pressing collar (4) to shaft (6).

34.1.4.3.2 ASSEMBLY

Installing O-ring (10) at one side of shaft

Press-fitting of bushing (7)

Press-fitting of collar (4)
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1. Prepare spring set jig (V) as shown in the

right figure or similar jig in advance when

disassembling or assembling the idler

adjuster assy.

Hydraulic jack capacity:

5 ton (11,000 lbf) or more

2. Set a hydraulic jack between the jig base

and the cradle.

3. Loosen the jig clamp nuts and pull out the

clamp plate.

4. Pull out piston (1) from grease cylinder (2)

of the idler adjuster assy.

5. Remove oil seal (7) and O-ring (8) from

grease cylinder (2).

6. Place the idler adjuster assy without the

parts removed in above-mentioned

procedures on the jig cradle (V) with plate

(4) at the top.

7. Put the clamp plate over plate (4) and

tighten the clamp nuts alternately to fix the

idler adjuster assy while checking that the

center hole aligns with the center of nut (5).

34.1.6.3 DISASSEMBLY AND ASSEMBLY

(1) Disassembly of idler adjuster assy

Dedicated jig for disassembly and assembly

Since the spring set force is very strong, the dedicated jig should be prepared to disassemble and

assemble the assy.

Suspending idler adjuster

Setting clamp plate
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(4) Push plug (6) into outer race (2) while

checking the direction and position of

taper pin (7) hole.

(5) Hammer taper pin (7) and swage the

head with a punch.

(6) Check that grease nipple (10) works

normally, rotation is smooth after injecting

grease (SHELL Albania EP2), and there is

no flaw on the lip of the seal.

Grease amount:

Approximately 90 g (0.20 lbs)

The raceways should completely match by adjusting outer race (2). Use a push stick or pothook

when inserting ball (3) and spacers (4) and (5). Never insert your fingers into the plug hole. It is very

dangerous.

Inserting spacers

34.1.9.4 MAINTENANCE STANDARD

For maintenance standard for the wear of the swing bearing, see the swing bearing performance

measurement described in Chapter 13.
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(1) Remove the seven hexagon socket head

cap bolts.

Hexagon size: 8mm

(2) Remove the body-1 from the body-2.

(3) Remove the valve plate and the six

spring-B.

34.2.1.3.4 HYDRAULIC MOTOR SECTION (DISASSEMBLING)

If you fix the motor with a vice, protect it with aluminumplates or equivalent.

Pay attention not to come off and damage the valve plate.

(4) Remove the three O-rings from the body-1.

The bearing and spring pins are not able to disassemble, because they are press-fitted.
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(11) Place the two balls and the swash plate

onto the body-2.

- Apply oil to the working face of the swash plate.

- In case the swash plate drops out, apply grease to theback of it.

(12) Place the retainer, spring and retainer in that order into the cylinder barrel, and then secure them

with the snap ring.
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(9) Place the three thrust washers (1pc/1pin),

three B2 gears (1pc/1pin), forty-eight

needles (16pcs/1pin) and the three thrust

washers (1pc/1pin), and secure it with three

snap rings.

(10) Place the carrier-2 assembly into the body.

(11) Join the S2 gear to the body.

- Pay attention to the direction of the B2 gears. (See cross sectional drawing for the direction.)

- Pay attention to the direction of the snap ring. The edge side should be uppermost.

- Pay attention not to open the snap ring too much. A snap ring which loses tension should be

replaced.
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42.3.2 TRAVEL OPERATION

42.3.2.1 TRAVEL OPERATIONAL FAILURE

42.3.2.2 TRAVEL SPEED IS SLOW
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43.2.1.2 HORN DOES NOT SOUND.

43.2.1.3 WORKING LIGHT DOES NOT LIGHT UP.
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44.2 TROUBLESHOOTING

44.2.1 STARTING TROUBLE

44.2.1.1 STARTER DOES NOT ROTATE
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No. Classification of failure Procedure of troubleshooting

A

When an error code of self-diagnosis is displayed

on the gauge cluster

Carry out troubleshooting procedures in accordance

with "TROUBLESHOOTING BY ERROR CODES"

described later in this Chapter.

B

When the failure does not occur currently but a

failure code of self-diagnosis remains in the failure

history

If the failure is not reproducible, delete the data in

the failure history to reproduce the error code and

the cause and follow the troubleshooting by error

code described later.

C

When an error code of self-diagnosis is not

displayed and is not found in the failure history

-Carry out troubleshooting procedures in accordance

with the troubleshooting in other Chapters.

46.2 FAILURE CLASSIFICATION AND TROUBLESHOOTING

PROCEDURES

Classify each failure into one of the following three types and refer to the troubleshooting

corresponding to it.
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Error code H034

Description of

failure

Arm angle potentiometer, power short

Judged by Input voltage from the arm angle potentiometer is less than 0.1 V.

Symptom The rating, load and radius of the high reach crane are displayed as abnormal values.

Control at failure Controlled normally.

Return in

normal condition

Returned automatically when in normal condition.

Confirmation

screen for

service

diagnosis

Screen

No.

4 Arm

Screen

No.

Screen

No.

To be inspected Inspection and action

1 -Arm angle potentiometer

SE-11

Measure the resistance between the terminals of the arm angle

potentiometer.

4.0 - 6.0k�

Turn potentiometer to measure the resistance between the signal and

GND.

0 - total resistance (4.0 - 6.0) k�

2 -Wiring between arm angle

potentiometer and controller

CN-427F

CN-500F

Inspect and repair according to wiring check procedure.

3 -Mechatro controller Replace the controller and check if the failure goes away.
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