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SAFETY 

SA-8 

OPERATE ONLY FROM OPERATOR'S 
SEAT 
 
• Inappropriate engine starting procedures may 

cause the machine to runaway, possibly resulting in 
serious injury or death. 
• Start the engine only when seated in the 

operator's seat. 
• NEVER start the engine while standing on the 

track or on ground. 
• Do not start engine by shorting across starter 

terminals. 
• Before starting the engine, confirm that all control 

levers are in neutral. 
 

012-E01B-0444 

 

 

 
SA-084 

 

 
JUMP STARTING 
 
• Battery gas can explode, resulting in serious injury. 

• If the engine must be jump started, be sure to 
follow the instructions shown in the “OPERATING 
THE ENGINE” chapter in the operator’s manual. 

• The operator must be in the operator’s seat so 
that the machine will be under control when the 
engine starts. Jump starting is a two-person 
operation. 

• Never use a frozen battery. 
• Failure to follow correct jump starting procedures 

could result in a battery explosion or a runaway 
machine. 

 

S013-E01A-0032 

 
SA-032 

 

 

 



SAFETY 

SA-18 

PRACTICE SAFE MAINTENANCE 
 
To avoid accidents: 
 

• Understand service procedures before doing 
work.   

• Keep work area clean and dry.  
• Do not spray water or steam inside cab. 
• Never lubricate or service the machine while it is 

moving. 
• Keep hands, feet and clothing away from 

power-driven parts. 
 

• Before servicing the machine: 
1) Park the machine on a level surface. 
2) Lower the bucket to the ground. 
3) Turn the auto-idle / acceleration selecltor off. 
4) Run the engine at slow idle speed without load 

for 5 minutes. 
5) Turn the key switch to OFF to stop engine.  
6) Relieve the pressure in the hydraulic system by 

moving the control levers several times. 
7) Remove the key from the switch. 
8) Attach a “Do Not Operate” tag on the control 

lever. 
9) Pull the pilot control shut-off lever to the LOCK 

position. 
10) Allow the engine to cool. 

 
 

 

 

 



SAFETY 

SA-28 

REMOVE PAINT BEFORE WELDING OR 
HEATING 
 
• Hazardous fumes can be generated when paint is 

heated by welding, soldering, or using a torch. If 
inhaled, these fumes may cause sickness. 
• Avoid potentially toxic fumes and dust. 
• Do all such work outside or in a well-ventilated 

area. Dispose of paint and solvent properly. 
 
• Remove paint before welding or heating: 
1) If you sand or grind paint, avoid breathing the 

dust. 
Wear an approved respirator. 

2) If you use solvent or paint stripper, remove 
stripper with soap and water before welding. 
Remove solvent or paint stripper containers 
and other flammable material from area. Allow 
fumes to disperse at least 15 minutes before 
welding or heating. 

 

511-E01A-0029 

 
SA-029 

 

 

 
PREVENT BATTERY EXPLOSIONS 
 
• Battery gas can explode. 

• Keep sparks, lighted matches, and flame away 
from the top of battery.  

• Never check battery charge by placing a metal 
object across the posts. Use a voltmeter or hy-
drometer. 

• Do not charge a frozen battery; it may explode. 
Warm the battery to 16 °C ( 60 °F ) first. 

• Do not continue to use or charge the battery 
when electrolyte level is lower than specified. Ex-
plosion of the battery may result. 

• Loose terminals may produce sparks. Securely 
tighten all terminals. 

• Battery electrolyte is poisonous. If the battery 
should explode battery electrolyte may be splashed 
into eyes, possibly resulting in blindness. 
• Be sure to wear eye protection when checking 

electrolyte specific gravity. 
 

512-E01C-0032 
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GENERAL / Precautions for Disassembling and Assembling 

W1-1-4 

Floating Seal Precautions 
 

1. In general, replace the floating seal with a new 
one after disassembling. 
If the floating seal is to be reused, follow these 
procedures: 

 
(1) Keep seal rings together as a matched set 

with seal ring faces together. Insert a piece of 
cardboard to protect surfaces. 

  
(2) Check the slide surface on seal ring (A) for 

scuffing, scoring, corrosion, deformation or 
uneven wear. 

  
(3) Check O-ring (B) for tears, breaks, 

deformation or hardening. 
 
 

2. If incorrectly assembled, oil leakage or damage 
will occur. Be sure to do the following, to prevent 
trouble. 

 
(1) Clean the floating seal and seal mounting 

bores with cleaning solvent. 
Use a wire brush to remove mud, rust or dirt. 
After cleaning, thoroughly dry parts with 
compressed air. 

  
(2) Clean the floating seal and seal mounting 

bores. Check the bore surface for scuffing or 
scoring by touching the surface with touch. 

  
(3) Check that the O-ring is not twisted, and that it 

is installed correctly on the seal ring. 
  
(4) After installing the floating seal, check that 

seal ring surface (A) is parallel with seal 
mating face (C) by measuring the distances 
(A) and (C) at point (a) and (b), as illustrated. 
If these distances differ, correct the O-ring 
seating. 

 
 

 
W105-03-05-019 

 

 
W105-03-05-020 

 

 
 

W110-03-05-004 

a≠b 

b b 

aa 

a=b 

C 

A 

B 
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Correct

A 

B



GENERAL / Tightening 

W1-2-6 

O-ring Seal Joint 
 
O-ring (6) seats against the end face of adapter (7) to 
seal pressure oil. 
 
IMPORTANT: 1. Be sue to replace O-ring (6) with 

a new one when reconnecting. 
2. Before tightening nut (9), confirm 

that O-ring (6) is seated correctly 
in O-ring groove (e). Tightening 
nut (9) with O-ring (6) displaced 
will damage O-ring (6), resulting 
in oil leakage. 

3. Take care not to damage O-ring 
groove (e) or sealing surface 
(10). 

 Damage to O-ring (6) will cause 
oil leakage. 

4. If nut (9) is loose and oil is leak-
ing, do not re-tighten nut (9). Re-
place O-ring (6) with a new one 
and check that O-ring (6) is cor-
rectly seated in place, tighten nut 
(9). 

 
 

 
 
 

 
M104-07-033 

 
 
 
Wrench Size 

mm 
Wrench Size 

mm 
Tightening Torque 

Union Nut Hose Fittings N⋅m (kgf⋅m, lbf⋅ft) 
19 17 29.5 (3.0, 21.5) 
22 19 69 (7.0, 51) 
27 22 93 (9.5, 69) 
32 27 137 (14.0,101) 
36 30,32 175 (18.0,129) 
41 36 205 (21.0,151) 
46 41 205 (21.0,151) 

 
 

7 6 9 

8 1
Hose Fittings
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UPPERSTRUCTURE / Cab 

W2-1-8 

Unit: mm 
 

 

 
W178-02-01-011 

 

 

 

 

 

 

 

 

 

 

W178-02-01-019 

 

 

 

 
W178-02-01-008 

 

 
W178-02-01-004 

 

 

 

 
W178-02-01-010 

 

 

 
W178-02-01-009 
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UPPERSTRUCTURE / Main Frame 

W2-3-4 

 CAUTION: Front attachment assembly  
weight:  
Monoblock boom: 3000 kg (6600 lb) 
2-Piece boom: 3500 kg (7700 lb) 

 
6. Install front attachment assembly. Then, fill with 

hydraulic oil. 
(Refer to “Remove and Install Front Attachment” 
group on page W4-1-2.) 

 : 27 mm 
 : 78 N⋅m (8.0 kgf⋅m, 58 Ibf⋅ft) 
 : 30 mm 
 : 540 N⋅m (55 kgf⋅m, 400 Ibf⋅ft) 
 : 36 mm 
 : 175 N⋅m (18 kgf⋅m, 129 Ibf⋅ft) 

 
7. Start the engine and set the front attachment in 

posture for checking hydraulic oil level in its tank. 
Inspect the hydraulic oil level and check if any oil 
leakage is available. 

 
 
 
 

 

 

 

 

 
 

 

 

 

WCCB-04-01-007 

 

 

 

 
 

 

 

 

WCCB-04-01-008 

 

 

3135

21
78

 
15

40
 

88
8 

42 

Center of Gravity of
(Upperstructure + Front + C/W)

Center of Gravity of
(Arm + Bucket)

3563 

4001 

Center of Gravity of
Boom Assembly

Center of Gravity of
Front Assembly

509 

Center of Gravity of 
Upperstructure (excluding C/W)

Center of Gravity of
(Upperstructure + Front + C/W)

58

2497Center of Gravity of
Boom Assembly

Center of Gravity of
Front Assembly

97
7 17

98
 

23
61

 

Center of Gravity of
(Arm + Bucket)

3138

4071 

509

Center of Gravity of 
Upperstructure (excluding) C/W)



UPPERSTRUCTURE / Pump Device 

W2-4-10 

 

 
WCCB-02-04-003 
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UPPERSTRUCTURE / Pump Device 

W2-4-20 

 

 

 

 

 
W1GL-02-04-004 

 

 

 

 

 

 
W178-02-04-013 
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60 1579 17 58,78

15 14 58, 7860 
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14 
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44 

48 

47 
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UPPERSTRUCTURE / Pump Device 

W2-4-30 

DISASSEMBLE SOLENOID VALVE
 

 

 

 
W178-02-04-050 

 

 
1 - Socket Bolt (4 Used) 7 - Spring (2 Used) 13 - Orifice (2 Used) 19 - O-Ring 
2 - Solenoid (2 Used) 8 - O-Ring (2 Used) 14 - Plate (2 Used) 20 - Filter 
3 - Spring (2 Used) 9 - O-Ring (2 Used) 15 - Wave Washer (2 Used) 21 - O-Ring 
4 - O-Ring (2 Used) 10 - O-Ring (2 Used) 16 - Filter (2 Used)  
5 - Diaphragm (2 Used) 11 - Sleeve (2 Used) 17 - Body  
6 - Retaining Ring (2 Used) 12 - Spool (2 Used) 18 - O-Ring  

 

 

1 
2 
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6
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12 

13 
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15 
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21 
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UPPERSTRUCTURE / Control Valve 

W2-5-2 

 CAUTION: Control valve weight: 136 kg  
(300 lb) 

 
5. Remove control valve mounting bolts (5) (4 used). 

Install eyebolts (M14, Pitch 2.0 mm) (2 used) into 
bolt hole (6) on the top of control valve (1). Lift 
control valve (1) off. 

 : 22 mm 
 : 140 N⋅m (14.3 kgf⋅m, 103 Ibf⋅ft) 

 
 

Installation 
 NOTE: Refer to “Removal” section above for 

wrench sizes and tightening torques. 

 CAUTION: Control valve weight: 130 kg  
(290 lb) 

 
1. Lift control valve (1) and install control valve (1) 

with bolts (5) (4 used). 
 

2. Connect all hoses, pipes and connectors to con-
trol valve (1). 

 
3. Install signal control valve (2) with bracket (3) to 

control valve (1) with bolts (4) (3 used). 
 

4. Connect all hoses and pipes to the 4-unit sole-
noid valve unit, pilot relief valve and signal control 
valve (2). (Refer to W2-9-1, W2-11-1 and 
W2-12-1) 

 
IMPORTANT: After completing installation, check 

hydraulic oil level. Add oil as nec-
essary. Run the engine. Check the 
component for any oil leaks. 

 
 

 
 

 
W1F3-02-05-001 

 

 

 

 

 

 
WCAB-02-05-003 

1 

Pilot Relief Valve 

5

6
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UPPERSTRUCTURE / Control Valve 

W2-5-12 

DISASSEMBLE 5-SPOOL CONTROL 
VALVE 

 

 

 
WCAB-02-05-005 
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UPPERSTRUCTURE / Control Valve 

W2-5-22 

SEPARATE AND COMBINE 4-SPOOL AND 
5-SPOOL CONTROL VALVES 

 

 
 
 

 
W176-02-05-015 

 
 

72 - Housing 260 -O-Ring 266 -O-Ring 272 -O-Ring 
187 -Housing 261 -O-Ring 267 -Backup Ring 273 -Backup Ring 
255 -Socket Bolt (9 Used) 262 -Backup Ring 268 -O-Ring 274 -O-Ring 
256 -O-Ring 263 -O-Ring 269 -O-Ring 275 -Backup Ring 
257 -O-Ring 264 -Backup Ring 270 -O-Ring 276 -O-Ring 
258 -O-Ring 265 -O-Ring 271 -O-Ring 277 -Backup Ring 
259 -Backup Ring       

 

72

255

277 

275 276 274
273

272 
271

270
269

268
267 266

265
264

263
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259
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257
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187
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UPPERSTRUCTURE / Control Valve 

W2-5-32 

 

 
WCAB-02-05-001 

 

 

 
T1F3-03-03-013 

 

 

 

 
W176-02-05-020 

 
 
 

72 - Housing 113 -Backup Ring 117 -O-Ring 120 -O-Ring 
110 -Poppet 114 -Plug 118 -Plug 121 -Pilot Housing 
111 -Spring 115 -Poppet 119 -Overload Relief Valve 122 -Socket Bolt (5 used) 
112 -O-Ring 116 -Spring     

120 120 120 120 

Section A 

115 

110 

112, 113 

116 118 

114 

Section B 

Aux. Flow Rate 
Control Valve 

111

117 

121
122 

119 B 

A 

72



UPPERSTRUCTURE / Control Valve 

W2-5-42 

 

 
WCAB-02-05-001 

 

 
W1F3-02-05-002 

 

 

 

 
WCAB-02-05-008 

 

 
 
 
 
 

187 - Housing 233 - Spring 240 - Washer 249 - Socket Bolt (9 Used) 
227 - Plug 234 - Bolt 243 - Overload Relief Valve 250 - *O-Ring (2 Used) 
228 - Spring 235 - Plug 244 - *O-Ring 251 - *Plug (2 Used) 
229 - Poppet 236 - Spring 245 - *Backup Ring 252 - *O-Ring 
230 - Spool 237 - Poppet 246 - *O-Ring 253 - *Plug 
231 - O-Ring 238 - Spool 247 - *Plug 254 - Pilot Housing 
232 - Washer 239 - O-Ring 248 - O-Ring  

 NOTE: As for mark *, refer to W2-5-20. 

227 

228 

229 

230 

231, 232 
233 
234 

235 

236 
237 

238 

239, 240

Section A 

Aux. Flow 
Combiner 
Valve 

249

254 

187 

A 

B

243 

247

248 248 248 248 248 

Section B 



UPPERSTRUCTURE / Swing Device 

W2-6-2 

Installation 
 

 CAUTION: Swing device weight:  
220 kg (485 lb) 

 
1. Install the swing device with bolts (7) (12 used). 

 : 30 mm 
 : 500 N·m (50 kgf·m, 360 Ibf⋅ft) 

 
IMPORTANT: Apply liquid packing to both 

mounting surfaces on the swing 
device and frame. 

2. Connect hoses (2 to 6) and the harness (1) 
connector. 

 : 36 mm 
 : 175 N⋅m (18 kgf⋅m, 130 Ibf⋅ft) 
 : 17 mm 
 : 25 N⋅m (2.5 kgf⋅m, 18 Ibf⋅ft) 
 : 19 mm 
 : 29.5 N⋅m (3.0 kgf⋅m, 21.5 Ibf⋅ft) 
 : 8 mm 
 : 50 N⋅m (5.1 kgf⋅m, 37 Ibf⋅ft) 

 
IMPORTANT: Be sure to fill the swing motor with 

hydraulic oil after installing it. After 
completing installation, check 
hydraulic oil level. Add oil as 
necessary. Run the engine and 
check the component for any oil 
leaks. 

 

 
 
 
 
 

 
M178-07-014 

 
 

1 2 3 4 5 6 

7

Front 

8



UPPERSTRUCTURE / Swing Device 

W2-6-12 

 
 

 

 

 
W178-02-06-003 

 
 

25

24

15

14

27 

30 

23 



UPPERSTRUCTURE / Swing Device 

W2-6-22 

ASSEMBLE SWING MOTOR 
 

 
T178-03-02-004 

 
 
 

 
T178-03-02-003 

 
 
 

 
T178-03-02-002 

 
1 - Casing 9 - Rotor 17 - O-Ring 25 - O-Ring (2 Used) 
2 - Oil Seal 10 - Plate (4 Used) 18 - O-Ring 26 - Spring (2 Used) 
3 - Bearing 11 - Friction Plate (3 Used) 19 - Brake Piston 27 - Poppet (2 Used) 
4 - Shaft 12 - O-Ring 20 - Spring (24 Used) 28 - Valve Casing 
5 - Shoe Plate 13 - Piston 21 - Valve Plate 29 - Socket Bolt (4 Used) 
6 - Plunger (9 Used) 14 - Spring 22 - Bearing 30 - O-Ring (2 Used) 
7 - Plate 15 - Ball 23 - O-Ring 31 - Plug (2 Used) 
8 - Retainer 16 - Plug (2 Used) 24 - Plug (2 Used) 32 - Relief Valve (2 Used) 

 

27 26 25 24 
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32

21
20
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UPPERSTRUCTURE / Pilot Valve 

W2-7-4 

 

 CAUTION: Be sure to bleed air from 
hydraulic oil tank before starting the work. 
(Refer to “Bleeding Air from Hydraulic Oil 
Tank” on page W1-4-1.) 

 
Removal of Blade/Stabilizer Pilot Valve 

 
1. Remove the under cover. 

 : 17 mm 
 

2. Remove socket bolts (2) (2 used) and remove the 
bracket (1) assembly from pilot valve (4). 

 : 6 mm 
 
IMPORTANT: Attach identification tags to 

disconnected hoses for re-assembly. 
3. Disconnect hoses (5) (4 used) from pilot valve (4). 

Cap all open ends. 
 : 19 mm, 22 mm 

 
4. Remove bolts (6) (2 used) and remove pilot valve 

(4) from bracket (3). 
 : 17 mm 

 
 
 

Installation of Blade/Stabilizer Pilot Valve 
 

1. Install pilot valve (4) on bracket (3) with bolts (6) (2 
used). 

 : 17 mm 
 : 50 N⋅m (5.1 kgf⋅m, 37 lbf⋅ft) 

 
2. Connect hoses (5) (4 used) to pilot valve (4). 

 : 19 mm 
 : 29.5 N⋅m (3.0 kgf⋅m, 21.5 lbf⋅ft) 
 : 22 mm 
 : 39 N⋅m (4.0 kgf⋅m, 28.5 lbf⋅ft) 

 
3. Install the bracket (1) assembly to pilot valve (4) 

with socket bolts (2) (2 used). 
 : 6 mm 
 : 20 N⋅m (2.0 kgf⋅m, 15 lbf⋅ft) 

 
IMPORTANT: After installation, check the 

hydraulic oil level. Run the engine 
and check for oil leaks. 

 
 

 
 
 
 
 
 
 
 

 
W1F3-02-07-006 

 
 

 
W1F3-02-07-005 

 
 
 
 

1 
2 

3 4

3
5 

5

6 4 



UPPERSTRUCTURE / Pilot Valve 

W2-7-14 

DISASSEMBLE TRAVEL, POSITIONING / 
AUXILIARY, BLADE / STABILIZER PILOT 
VALVE 

 

 

 
W1LA-02-06-001 

 
1 - O-Ring (2 Used) 7 - Boot 13 - Plug 19 - Shim (2 Used) 
2 - Bushing (2 Used) 8 - Set Screw 14 - O-Ring 20 - Spring (2 Used) 
3 - Packing (2 Used) 9 - Cam 15 - Spring (2 Used) 21 - Spring Guide (2 Used) 
4 - Bushing (2 Used) 10 - Pin 16 - Spool (2 Used) 22 - Pusher (2 Used) 
5 - Steel Ball (2 Used) 11 - Cover 17 - Washer (2 Used) 23 - Casing 
6 - Socket Bolt (2 Used)    
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UPPERSTRUCTURE / Pilot Shut-Off Valve 

W2-8-6 

(Blank) 
 
 



UPPERSTRUCTURE / Solenoid Valve 

W2-11-2 

DISASSEMBLE PROPORTIONAL SOLE-
NOID VALVE 

 

 
 
 
 
 

 
W157-02-11-016 

 
 

1 - Socket Bolt (2 Used) 6 - Solenoid  11 - Washer 15 - O-Ring 
2 - Lock Nut 7 - Spring 12 - Spring 16 - Sleeve 
3 - O-Ring 8 - O-Ring 13 - O-Ring 17 - Plate 
4 - Adjusting Screw 9 - Diaphragm 14 - O-Ring 18 - Washer 
5 - Spring 10 - Spool    
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13 



UPPERSTRUCTURE / Pilot Relief Valve 

W2-12-2 

CONSTRUCTION OF PILOT RELIEF 
VALVE 
 
 

 
W1GL-02-12-002 

 
 
 

 
T1F3-03-08-008 

 
 

 
T1F3-03-08-002 

 

 
T1F3-03-08-003 

 
 

 
 

Tightening Torque Item 
No. Part Name Q’ty Wrench Size 

(mm) N⋅m (kgf⋅m) (lbf⋅ft) Remark 

1 Body 1      
2 Plug 1  59±5.9 (6.0±0.6) (44±4.4)  
3 Shim 1     0.5 mm 
4 Shim 1     0.2 mm 
5 Spring 1      
6 O-Ring 1     1B P24 
7 O-Ring 3     1B P11 
8 Plug 3  26.5±3.0 (2.7±0.3) (19.5±2.2)  
9 Plug 1  39±4.0 (4.0±0.4) (28.5±3.0)  
10 O-Ring 1     1B P14 
11 Check Valve 1      
12 Spring 1      
13 O-Ring 1     1B 
14 Plug 1  49±4.9 (5.0±0.5) (36±3.6)  

 
 

A

B 

1 2 3, 4 5 6 

10 9 8 7Section A 

11 

12 

13

Section B 14



UPPERSTRUCTURE / Steering Valve 

W2-13-10 

 

 

 
TCCB-03-07-003 

 

 

 

 

 
WCCB-02-13-002 

 

 

 
TCCB-03-07-004 

 

 
T487-03-02-005 

 

 

 

 
T487-03-02-006 
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UPPERSTRUCTURE / Brake Valve 

W2-14-6 

ASSEMBLE BRAKE VALVE 
 

 
W1F3-02-14-004 

 

 
T1F3-03-09-002 

 

 
W1F3-02-14-005 
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UPPERSTRUCTURE / Accumulator Charging Valve 

W2-15-4 

(Blank) 
 



UNDERCARRIAGE / Swing Bearing 

W3-1-2 

 
Installation 
Clean the matching surfaces of the chassis and 
swing bearing. 

 
1. Apply THREEBOND#1102 to the matching sur-

faces of the chassis and swing bearing. 
 

 CAUTION: Swing bearing weight:  
220 kg (490 Ib) 

 
IMPORTANT: Failure to align the mating marks 

may result in misalignment of the 
inner race soft zone. 

2. Lift the swing bearing. Align the mating marks 
both on the chassis and swing bearing. 

 
 
 
 
 
 
 
 
 
 
 
 

3. Install bolts (3) (36 used) to the inner race of the 
swing bearing and tighten to specification. 

 : 30 mm 
 : 490 N⋅m (50 kgf⋅m, 360 Ibf⋅ft) 

 
 
 

 

 
W110-03-01-004 

 
 

 
W178-03-01-001 

 

 
W158-03-01-001 

3 

Front Side 

Position for Grease 
Fitting 

“S” (Soft Zone) 
Marking Position 

19° 

8°

10° 

Position for Grease Fitting 

Position of Plug 



UNDERCARRIAGE / Travel Motor 

W3-2-4 

DISASSEMBLE TRAVEL MOTOR 
 

 
W1GL-03-02-007 

 

 

 
W1F3-03-02-002 

 

 

 
W1F3-03-02-003 
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UNDERCARRIAGE / Travel Motor 

W3-2-14 

 
 

 
W1GL-03-02-007 

 

 

 
W1F3-03-02-002 

 

 

 
W1F3-03-02-003 
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UNDERCARRIAGE / Center Joint 

W3-3-2 

 
7. Install eyebolts (M16, Pitch 2.0 mm) (2 used) into 

the bolt (2) holes. 
 

 CAUTION: Center joint assembly weight: 
93 kg (210 lb). 

 
IMPORTANT: The propeller shaft and transmission 

are under the center joint. When 
lifting the center joint while 
disassembling, be careful not to 
damage the propeller shaft and 
transmission. 

8. Remove bolts (7) (4 used), and then lift the center 
joint assembly. 

 : 22 mm 
 
 
 
 
 

Installation 
 

 CAUTION: Center joint assembly weight:  
93 kg (210 lb). 

 
IMPORTANT: The propeller shaft and transmission 

are under the installation position of 
center joint. When lifting the center 
joint, take care not to damage the 
propeller shaft and transmission. 

1. Apply LOCTITE to bolts (7) (4 used). Lift the 
center joint, then install the center joint on the 
chassis frame with bolts (7) (4 used). 

 : 22 mm 
 : 180 N⋅m (18.5 kgf⋅m, 130 lbf⋅ft) 

 
2. Connect hoses (37 used) to the center joint. 

 : 17 mm 
 : 24.5 N⋅m (2.5 kgf⋅m, 18 lbf⋅ft) 
 : 19 mm 
 : 29.5 N⋅m (3.0 kgf⋅m, 22 lbf⋅ft) 
 : 22 mm 
 : 39 N⋅m (4.0 kgf⋅m, 29 lbf⋅ft) 
 : 27 mm 
 : 78 N⋅m (8.0 kgf⋅m, 58 lbf⋅ft) 
 : 36 mm 
 : 175 N⋅m (18 kgf⋅m, 129 lbf⋅ft) 

 

 
 
 
 
 

 
 

 

 

T1F3-03-10-014 

 
 
 

 
W1F3-03-03-002 

 

 
 
 

5

1 2 3 4 

6

7

Chassis Frame 

Center Joint



UNDERCARRIAGE / Transmission 

W3-4-2 

5. Remove the gear (6) assembly from axle housing 
(1). 

 

 

 

 

 

 

 

 

6. Pull axle shaft (8) from axle housing (1). 
 

7. Remove retaining ring (7) from axle housing (1) to 
remove plate (9). 

 

 

 

 

8. Remove plugs (16, 17) to drain oil. 
 : 12 mm 

 
9. Remove propeller shaft (18). 

 : 14 mm 
 
10. Disconnect hoses (10) (2 used), (11) (2 used) and 

hose (22) from travel motor (19). 
 : 19 mm, 22 mm, 27 mm 
 : 12 mm 

 
IMPORTANT: Attach identification tags to hoses to 

aid re-assembly. 
11. Disconnect hoses (12) (2 used) and cap the hose 

ends. 
 : 22 mm 

 
12. Remove nut (24) and bolt (23) to remove cover 

(25). 
 

13. Disconnect connectors (20, 26) from transmission 
(15). 

 : 13 mm 
 
14. Disconnect hose (21) from transmission (15) and 

cap the hose end. 
 : 22 mm 
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UNDERCARRIAGE / Transmission 

W3-4-12 
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UNDERCARRIAGE / Transmission 

W3-4-22 
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UNDERCARRIAGE / Transmission 

W3-4-32 

 

 
T1GL-03-05-001 

 

 

 

 

 
W1GL-03-04-002 
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UNDERCARRIAGE / Axle 

W3-5-6 

DISASSEMBLE FRONT AXLE 
 
 

 
 

 

 

W1F3-03-05-011 

1 

2 
3
4

5 6
7 

8

9 

13 
12 11

10 

20 
18 

17 

16 

15 

14 

23 24

25

26

22 

21

27 28 

29 
30 

46 45
44 

434241

38 39 40

47 

48 

37 36 
35

34 

33 32 
31 

49

50 

51
52 53 5455 

56 
57 58 59 

61
60 

19

2
3
4 

34 



UNDERCARRIAGE / Axle 

W3-5-16 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

W1F3-03-05-003 
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UNDERCARRIAGE / Axle 

W3-5-26 

 

 

 

 

 

 

 
W1F3-03-05-016 
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UNDERCARRIAGE / Axle 

W3-5-36 
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W1GL-03-05-031 
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UNDERCARRIAGE / Axle 

W3-5-46 

 

 

 

 
W1GL-03-05-034 
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UNDERCARRIAGE / Axle Lock Cylinder 

W3-6-4 

DISASSEMBLE AND ASSEMBLE AXLE 
LOCK CYLINDER 
 

 

 

 

 

 
W1F3-03-06-001 

 

 

 

 

 

 

 

 

 

 

 
W1F3-03-06-002 

 
1 - Socket Bolt (4 Used) 3 - Housing 5 - Retaining Ring 7 - Seal 
2 - Check Valve 4 - Rod 6 - Dust Seal  
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UNDERCARRIAGE / Propeller Shaft 

W3-8-6 

 
 

 
W1GL-03-08-001 

 

 

 
W1GL-03-05-005 
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FRONT ATTACHMENT / Front Attachment 

W4-1-4 

10. Open cover (9). Remove bolts (10) (4 used) and 
cover (11). 

 : 17 mm 
 

 
 

 
W1F3-02-03-001 
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11



FRONT ATTACHMENT / Front Attachment 

W4-1-14 

Installation 
 

 CAUTION: Prevent person from injury. Metal 
fragments may fly when a hammer is used to 
install the pins. Be sure to wear necessary 
protection, such as goggles, hardhat and etc. 

 

 CAUTION: Front attachment weight:  
3551 kg (7830 lb) 

 
1. Hoist the front attachment. Move the machine 

forward, aligning the boom foot pin holes. 
Insert the thrust plates into boom left and right 
sides and adjust the clearance between the plate 
and frame within 1 mm. 
(Adjust the position of the boom foot pin hole by 
hoisting and lowering the front attachment.) 

 
 
 
 
 
 
 
 

2. Drive in boom foot pin (12). Install stopper bolt 
(15), washer (16), plate (14) and block (13). 

 : 27 mm  
 : 400 N⋅m (41 kgf⋅m, 295 Ibf⋅ft) 

 
 
 
 
 
 
 
 
 

3. Install cover (11) with bolts (10) (4 used). 
 : 17 mm 
 : 50 N⋅m (5.1 kgf⋅m, 37 lbf⋅ft) 

 
4. Close cover (9). 

 

 
 

 

 
 

WCCB-04-01-008 

 
 

A 3138 (123) 
B 2497 (98) 
C 4071 (160) 
D 977 (38) 
E 1798 (70) 
F 2361 (93) 

 
 

 
WCCB-04-01-010 

 

 

 
W1F3-02-03-001 
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FRONT ATTACHMENT / Cylinder 

W4-2-2 

5. Disconnect bucket cylinder hoses (12) (2 used) 
at the bucket cylinder (1) bottom. Attach caps 
onto the open ends. 

 : 36 mm 
 

 CAUTION: Bucket cylinder weight:  
132 kg (290 lb) 

 
6. Lift bucket cylinder (1) off. Remove nut (13) and 

bolt (15). Push pin (11) out. 
Remove thrust plate (10). 

 
7. Remove bucket cylinder (1). 

 
 
 
 

 
W187-04-02-004 
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FRONT ATTACHMENT / Cylinder 

W4-2-12 

5. Lift boom cylinder (2). Operate the boom lever. 
Align the pin hole at cylinder rod side with the 
mounting hole of the boom cylinder. 

 
6. Install thrust plate (3) and pin (4). 

 
7. Install bolt (7) to pin (4) and stopper (6). Then in-

stall nut (5). 
 : 30 mm  
 : 550 N⋅m (56 kgf⋅m, 410 Ibf⋅ft) 

 
 
 
 
 
 
 
 

8. Connect grease hoses (1). 
 : 19 mm  
 : 29.5 N⋅m (3 kgf⋅m, 21.5 Ibf⋅ft) 

 
9. Install the boom cylinder at other side by same 

method. 
 
IMPORTANT: After installation, operate the cylin-

der several times to stroke end to 
bleed air from the circuit. 
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FRONT ATTACHMENT / Cylinder 

W4-2-22 

ASSEMBLE CYLINDER  
(BOOM (MONOBLOCK/2-PIECE), POSI-
TIONING, BUCKET) 
 

Boom Cylinder (Monoblock/2-Piece Boom) 
Positioning Cylinder 

 

 

 
W178-04-02-003 

 
Bucket Cylinder 

 

 
W178-04-02-004 

 
1 - Wiper Ring 7 - Cylinder Head 13 - Cushion Bearing 19 - Slide Ring (2 Used) 
2 - Backup Ring 8 - Socket Bolt (12 Used) 14 - Cushion Seal 20 - Slide Ring (2 Used) 
3 - U-Ring 9 - Backup Ring 15 - Piston 21 - Shim 
4 - Buffer Ring 10 - O-Ring 16 - Backup Ring (2 Used) 22 - Set Screw 
5 - Bushing 11 - Piston Rod 17 - Seal Ring 23 - Steel Ball 
6 - Snap Ring 12 - Cylinder Tube 18 - O-Ring 24 - Nut 

 

Be sure with the slit facing piston (15).

Be sure with oil groove facing  
correct direction when assembling. 

1 2 3 4 5 6 7 8 9, 10 
11 12 13 14 15 17, 18 19 16 20 

21 
22, 23

24 

Hole (1 Place) 

Be sure with oil groove facing  
correct direction when assembling. 

1 2 3 4 5 6 7 8 9, 10
11 12 13 15 17, 18 19 16 20 

21
22, 23 

24

Hole (1 Place)



FRONT ATTACHMENT / Cylinder 

W4-2-32 

MAITENANCE STANDARD 
 

Piston Rod 
 
 

 
W105-04-02-094 

 
 

Unit: mm (in) 
Cylinder 
Name 

Recommended Size After 
Re-manufacturing (A) 

Boom 85 -0.012 
-0.027 (3.35) (-0.0005)

(-0.0010)

Positioning 95 -0.012 
-0.027 (3.74) (-0.0005)

(-0.0010)

Arm 95 -0.012 
-0.027 (3.74) (-0.0005)

(-0.0010)

Bucket 80 -0.010 
-0.023 

(3.15) (-0.0003)
(-0.0009)

 
Wear to thickness of slide Ring 

Unit: mm (in) 
Standard  

Thickness (B) 
Allowable  
Limit (B) Remedy 

2.42 to 2.48 
(0.095 to 0.098) 2.37 (0.093) Replace 

 
 
Wear to inner Diameter of Rod Bushing 

Unit: mm (in) 
Cylinder 
Name 

Standard inner  
Dimeter (C) 

Allowabl
e Limit Remedy

Boom 85-0.06 
-0.19 

(3.35-0.002 
-0.007 ) +0.3 

(0.012) Replace 

Arm 95-0.06 
-0.19 

(3.74-0.002 
-0.007 ) +0.3 

(0.012) Replace 

Bucket 85-0.06 
-0.19 

(3.35-0.002 
-0.007 ) +0.3 

(0.012) Replace 

Posi-
tioning 95-0.06 

-0.19 
(3.74-0.002 

-0.007 ) +0.3 
(0.012) Replace 

 

 
 

Rod Bend and Run Out 
 
 

 
W166-04-02-022 

 
 
 
 
 
 Unit: mm (in) 

Bend Run out Remedy 
0.5 (0.020) 1.0 (0.039) Repair 
1.0 (0.039) 2.0 (0.079) Replace 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 

Dial Gauge 

Piston Rod 

1 m (3.9 in) 
V Block 

C

B 



FRONT ATTACHMENT / Operate-Check Valve 

W4-4-2 

CONSTRUCTION OF OPERATE-CHECK 
VALVE (FOR BLADE/STABILIZER) 

 
 

 
 
 
 

 
 

 

 

T1F3-03-10-003 

 
 
 

Tightening Torque Item
No. Part Name Q’ty Wrench Size N⋅m (kgf⋅m) (lbf⋅ft) Remark 

1 Plug 1 : 6 mm     
2 O-Ring 1     1B P11 
3 Casing 1      
4 O-Ring 1     1B P26 
5 Plug 1 : 36 mm 360±36 (37±3.7) (265±26.5)  
6 Spring 1     φ1.0×φ8.5×31.0 mm 
7 Poppet 1      
8 Check Valve 1      
9 Piston 1      
10 O-Ring 1     1B P24 
11 Plug 1 : 36 mm 240±24 (24±2.4) (175±17.5)  
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