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FOREWORD ELECTRIC WIRE CODE

ELECTRIC WIRE CODE

In the wiring diagrams, various colors and symbols are employed to indicate the thickness of wires. This wire code table
will help you understand WIRING DIAGRAMS.
Example: 05WB indicates a cable having a nominal number 05 and white coating with black stripe.

CLASSIFICATION BY THICKNESS

Copper wire
Nominal Cable O.D. | Current rating Aoplicable circuit
number | Number of | Dia. Of strand | Cross section (mm) (A) pplicable circul
strands (mm) (mm?2)
0.85 11 0.32 0.88 24 12 Starting, lighting, signal etc.
2 26 0.32 2.09 3.1 20 Lighting, signal etc.
5 65 0.32 5.23 4.6 37 Charging and signal
15 84 0.45 13.36 7 59 Starting (Glow plug)
40 85 0.8 42.73 11.4 135 Starting
60 127 0.8 63.84 13.6 178 Starting
100 217 0.8 109.1 17.6 230 Starting

CLASSIFICATION BY COLOR AND CODE

Priority | Classification [  Circuits Charging Ground Starting Lighting | Instrument Signal Other

Code w B B R Y G L

1 Primary
Color White Black Black Red Yellow Green Blue
Code WR - BW RW YR GW LW

2
Color White/Red - Black/White Red/White Yellow/Red Green/White Blue/White
Code WB - BY RB YB GR LR

3
Color White/Black - Black/Yellow | Red/Black | Yellow/Black | Green/Red | Blue/Red
Code WL --- BR RY YG GY LY

4 Auxiliary -
Color White/Blue - Black/Red | Red/Yellow | Yellow/Green | Green/Yellow | Blue/Yellow
Code WG -—- --- RG YL GB LB

5
Color White/Green ——- ——- Red/Green | Yellow/Blue | Green/Black | Blue/Black
Code -—- --- RL YW GL ---

6
Color - - - Red/Blue | Yellow/White | Green/Blue ——-

WAG00-3L 00-11 T



GENERAL

SPECIFICATIONS

SPECIFICATIONS

Machine model

WAG00-3L

Serial number

A52001 and up

- Operating weight 44,300
<
-§’ Distribution (front) kg 21,010
Distribution (rear) 23,290
. m3
Bucket capacity 6.1
Rated load kg 10,980
Travel speed:
FORWARD 1st mjﬂ 161‘41
FORWARD 2nd km/h 18‘8
FORWARD 3rd km/h 30‘3
FORWARD 4th km/h 7 1
g REVERSE 1st km/h 12‘ 2
% REVERSE 2nd km/h 20‘5
c REVERSE 3rd km/h 32‘7
5 REVERSE 4th ’
S
® | Max Rimpul FORWARD kg 35,500
REVERSE kg 31,900
Gradeability deg 25
. . Center of outside wheel 6,980
Min. Turning mm
radius Outside portion of chassis (with tooth) 8,265
Overall length (with tooth) mm 10,840
Overall width (chassis) mm 3,570
Bucket width (with tooth) mm 3,685
Overall height (top of ROPS canopy) mm 4,250
Overall height (bucket raised) mm 7.165
Wheelbase mm 4100
2
_g Tread mm 2,650
% Minimum ground clearance mm
= 495
a . . .
Height of bucket hinge pin mm 5155
Dumping clearance (tip of cutting edge) mm 3.805
Dumping reach (tip of cutting edge) mm 1,610
Bucket dump angle deg 45
Bucket tilt angle (travel posture) deg 495
Digging depth (10° dump angle) (with tooth) mm 440
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GENERAL FUEL, COOLANT AND LUBRICANTS

NOTE:

NOTE:

Each time the coolant is drained and replaced, the coolant must be recharged with supplemental coolant
additives. New coolant can be correctly charged with coolant additives by using a replacement coolant filter
and/or concentrate.

If coolant is added between drain intervals, additional coolant additives may be required.
Coolant Testing for Conditioner Concentration

When the cooling system is maintained as recommended, the conditioner concentration should be satisfactory.
The SCA concentration must not fall below 1.0 unit per 3.8 ¢ (1 gal) or exceed 2 units per 3.8 ¢ (1 gal) of
coolant. The only accurate method for testing chemical concentrations in coolant with mixed chemical
compounds is a laboratory analysis. For this reason, the coolant inhibitor should be maintained.

Inadequate concentration of the coolant additive can result in major corrosive damage to cooling
system components. Over-concentration can cause formation of gel that can cause restriction,
plugging of passages and overheating.

Replenishing Coolant Conditioner

Install a "precharge" coolant filter when the coolant is changed or a significant (more than 50%) coolant loss
occurs. When antifreeze is added, add coolant conditioner equal to 1.0 unit per 3.8 ¢ (1 US gal) of antifreeze.

Mixing of DCA4 and other supplemental coolant additives is not recommended because there is
currently no test kit available to measure concentration levels with mixed chemical solutions.

Supplemental Coolant Additive Maintenance Guide

Use supplemental coolant additives (corrosion inhibitors) to protect the engine cooling system from corrosion.
Antifreeze alone does not provide enough corrosion protection for a heavy duty diesel engine. Supplemental
corrosion protection must be supplied through periodic additions of supplemental coolant additives to the
coolant.

To protect against corrosion, a new coolant charge must be brought up to 0.26 SCA unit per liter [one unit per
U.S. gallon] of coolant (initial charge). Maintain the correct SCA concentration by changing the service coolant
filter at each engine oil and filter change interval.

Each time the coolant is drained and replace, the coolant must be recharged with supplemental coolant
additives. Use the appropriate replacement coolant filter listed in following tables. The coolant mixture must
be drained and replaced as defined under "General.”

The amount of a replacement inhibitor is determined by the length of the service interval and the cooling system
capacity. Refer to the DCA4 Unit Guide for the selection of the correct filter to replenish the SCA.

If coolant is added between drain intervals, additional SCA will be required. Check the coolant DCA
concentration level anytime make up coolant is added to the system. The SCA concentration must not fall
below 0.13 units per liter or exceed 0.5 units per liter [0.5 units per U.S. gallon or exceed 2 units per U.S.
gallon].
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STRUCTURE AND FUNCTION RADIATOR, HYDRAULIC OIL COOLER

RADIATOR, HYDRAULIC OIL COOLER

1 R S

B T
Y Op

LNC00057
1. Water level sensor SPECIFICATIONS
2. Radiator cap
3. Upper tank Radiator
4. Lower tank (hydraulic oil coolers @, @) e Core model: PF2-7
5. Radiator core e Total heat dissipating area: 124.14 m?

® Cross-sectional area of water flow: 220.91 m?
A: Cooling water inlet port
B: Hydraulic oil cooler outlet port Hydraulic oil cooler
C Hydrguhc oil cooler inlet port oil cooler | il cooler
D: Cooling water outlet port

) ®
Core type PTO-DL PTO-DL

Heat dissipating

1.396 m2 1.829 m2
area
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STRUCTURE AND FUNCTION TORQUE CONVERTER

FUNCTION A

® This valve acts to keep the oil entering the torque converter at (Terrrrrirrrert
a constant pressure. It drains the oil if the pressure goes above 4
the specified pressure.

RELIEF VALVE To each transmissgn spool

i i o

OPERATION
® The oil from the pump passes through main relief valve (1),
enters port A, and flows to the torque converter.

e If the oil at port A goes above the set pressure, it enters port B
from orifice a in torque converter relief valve (2), and moves
torque converter relief valve (2) to the left. As a result, the oil at
port A goes to port C, lubricates the transmission, and is
drained.

e
e e e e i

e e e e

Tao ail cooler

To Transmission
A lubrication
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2 To each tranamission spool

3

POTTTTR

T T T R TR TG T T o B T S s R A
——

——
G T T T

PN

T T T

ST

e,

g

Teail cooler

b

TN

To transmission
lubncabon

SUWOE324

10-19



STRUCTURE AND FUNCTION TRANSMISSION

FORWARD 4TH
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® Inthe case of FORWARD 4th, FORWARD clutch (17) and 4th
clutch (21) are engaged. The power transmitted from the torque
converter to input shaft (10) is transmitted to output shaft (34).

® The FORWARD clutch and 4th clutch are actuated by the oil
pressure applied by the clutch piston, and hold ring gears (18
and 23) in position.

® The power from the torque converter is transmitted to input shaft
(10). The rotation of the input shaft is transmitted through sun
gear (16) to planet gear (19).

® Ringgear (18) is held in position by FORWARD clutch (17), so
the rotation of planet gear (19) rotates carrier (36) inside ring
gear (18). Ring gear (23) is held in position by clutch (21), so the
rotation of carrier (36) is transmitted through planet gear (20) to
sun gear (22) and rotates output shaft (34).

10-29



STRUCTURE AND FUNCTION TRANSMISSION

PILOT REDUCING VALVE

FUNCTION

® The pilot reducing valve acts to control the pressure needed to
actuate the transmission spools.

OPERATION

e The oil from the pump passes through the pilot filter and enters
port A of pilot reducing valve (1). The oil passes through port B
and enters through the orifice of transmission spool (2) to fill the
inside of port C.

To main
2 relist

valve

oil
filter

AL A S

X

ATERNAY

SWW03318

® \When the pressure inside port C rises, pressurized oil flows
from orifice “a” of pilot reducing valve (1) and goes to port D. As
a result, pilot reducing valve (1) moves to the right, and port A
and B are shut off, so the pressurized oil at port C is maintained
at the same pressure.

I

To main
refiaf
valve

fitter

SWW03319
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STRUCTURE AND FUNCTION

TRANSMISSION

LUBRICATION BYPASS VALVE

FUNCTION

® \When traveling in 4th gear, the transmission gears are rotating
at high speed. Because of this, the churning resistance of the
transmission lubrication oil increases. To reduce this power loss,
only enough oil to lubricate the gears at 4th speed is kept. The
rest of the oil is bypassed to the transmission case.

OPERATION
1) 4th clutch not being operated
® \When the 4th clutch is not being operated, there is no
hydraulic pressure at port “a” of spool (1). As a result,
spool (1) is pushed to the left by the spring. The oil from
the torque converter is stopped by spool (1), so all the
oil is used for lubricating the transmission.

2) 4th clutch being operated
e \When oil flows to the 4th clutch, pressurized oil flows
from 4th spool (2) to port “a”, it pushed back the spring
and moves spool (1) to the right. The oil from the
torque converter flows to the transmission lubrication
system and drain port “b”.
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STRUCTURE AND FUNCTION AXLE

FRONT AXLE

SUW03169

Front axle

Front differential
Final drive
Front brake
Drain plug
Spring cylinder
Parking brake

NogohrwhrE
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STRUCTURE AND FUNCTION STEERING
OUTLINE
® The steering unit is directly connected to the shaft of the steering
wheel. The oil from the PPC pump passes through the steering 1
valve, and is switched to the left and right steering cylinders to
determine the direction of travel of the machine. o
® The steering unit can be broadly divided into the following: spool 10
(4) and sleeve (5), which have a rotor type direction selection —
function, and the gear set (combination of gear (7) and gear rim % 3
(6)), which acts as a hydraulic motor when the steering is / B ol
operated. 4
—5
1
/2 9
STRUCTURE 17
® Spool (4) is interconnected with the drive shaft of the steering —I_I"‘ Ze
wheel and is connected to sleeve (5) by neutral position spring || | 6
(1) and center pin (10) (when the steering wheel is at neutral, it %
does not contact the spool). 7
® The top of drive shaft (9) is meshed with center pin (10) and SEW01414
forms one unit with sleeve (5). The bottom is meshed with the
spline of ger (7) of the gear set.
® Valve body (2) has four ports. These are connected respectively Conneclor to

to the pump circuit, tank circuit, and pilot circuit of the steering
demand valve.

In addition, the port at the pump end and the port at the tank end
are connected by check valve (3) inside the housing. If there is
any failure in the PPC pump, oil is sucked in directly from the
tank end by the check valve.

steering wheel shaft

SEW01638

SEWO01416
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STRUCTURE AND FUNCTION STEERING

STEERING VALVE OPERATION
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The steering wheel is not being operated, so steering spool (2) does not move.
The oil from the steering pump enters port A. The oil from the switch pump enters port B.

When the pressure at ports A and B rises, demand spool (1) moves to the left, so the oil from the steering pump

passes through port C of the spool and is drained. The oil from the switch pump passes through port D and flows
to the main control valve.
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STRUCTURE AND FUNCTION

BRAKE SYSTEM

BRAKE CIRCUIT DIAGRAM
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Foldout No. 10-89

1. Hydraulic pump (tandem)

1C. Torque converter charging pump

1D. PPC pump

2. Strainer

3. Accumulator charge valve

3A. Safety relief valve

3B. PPC relief valve

4. Check valve

5. Low Pressure switch

6. Rear brake accumulator

7. Front brake accumulator

8. Emergency brake switch

9. Brake valve (left)

10. Transmission cut-off switch

11. Brake valve (right)

12. Stop lamp switch

13. Rear slack adjuster

14. Front slack adjuster

15. Parking brake solenoid valve

16. Parking brake emergency release
switch

17. Parking brake

18. Parking brake pilot lamp switch

19. Strainer

10-89



STRUCTURE AND FUNCTION

BRAKE SYSTEM

ACCUMULATOR (FOR BRAKE)

SPECIFICATIONS

Gas used: Nitrogen gas

Charge amount: 6,000 cc

Charging pressure: 35 + 1.5 kg/cm?2 (at 50°C)

FUNCTION

® The accumulator is installed between the charge valve and the
brake valve. It is charged with nitrogen gas between cylinder (3)
and free piston (4), and uses the compressibility of the gas to
absorb the pulse of the hydraulic pump or to maintain the
braking force and to make it possible to operate the machine if
the engine should stop.

\!:

;

SEW00120

N

Valve

Top cover
Cylinder
Piston
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STRUCTURE AND FUNCTION WORK EQUIPMENT

WORK EQUIPMENT Foldout No. 10-113
HYDRAULIC CIRCUIT DIAGRAM
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. Hydraulic Tank
. Oil Filter
. Breather
. Switch Pump (SAL (4) 100)
. Hydraulic Pump (SAL (4) 125+125)
. Steering Pump (SAL (4) 125)
. PPC Pump (SAL (1) 32)
. Strainer
— . Accumulator Charge Valve
! 9A. Safety Relief Valve
i 9B. PPC Relief Valve
| 10. Check Valve
= 11. Accumulator
,.%:’.i - 12. PPC Valve for Attachment
22.6Mpa : T 12A. Bucket PPC Valve
@aokgem? ~ | V|| . s
el 1ol dn e Tt 12B. Boom PPC Valve
B & 13. PPC Valve
14. Main Control Valve
14A. Boom Spool
14B. Bucket Spool
14C. Safety Valve (with suction)
14D. Relief Valve
14E. Attachment Spool
14F. Safety Valve (with suction)
14G. Float Selector Valve
14H. Unload Valve
15. Cut-off Valve
15A. Cut-off Relief Valve
15B. Unload Valve
16. Steering Unit (Orbit-roll)
17. Stop Valve
18. Steering Valve
18A. Steering Spool
18B. Demand Spool
18C. Main Relief Valve
18D. Overload Relief Valve
19. Two-way Restrictor Valve
20. Steering Cylinder
21. Boom Cylinder
22. Bucket Cylinder
23. Attachment Cylinder
24. Solenoid Valve (for joystick)
25. Emergency Steering Pump
26. Diverter Valve
27. Check Valve
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STRUCTURE AND FUNCTION

PPC SYSTEM

PPC RELIEF VALVE

1. Main valve

2. Spring

3. Valve seat

4. Pilot poppet

5. Spring

6. Screw

FUNCTION

® The PPC relief valve is between the PPC, brake pump and the
PPC valve. When the PPC pump is not being actuated, or when
any abnormal pressure is generated, the oil sent from the pump
is relieved from this valve to prevent any damage to the pump
or circuit.

OPERATION

® The relief valve is installed to the charge valve. Port A is
connected to the pump circuit and port C is connected to the
drain circuit. The oil passes through the orifices in main valve (1)
and fills port B.

In addition, pilot poppet (4) is seated in valve seat (3).

e \When the pressure at port A and port B reaches the set
pressure, pilot poppet (4) opens and the oil pressure at port B
escapes from port D to port C to lower the pressure at port B.

e \When the pressure at port B goes down, a difference in

pressure is generated at ports A and B by the orifice of main
valve (1). Main valve (1) is opened by the pressure port A and
the oil at port A is drained to port C to relieve the circuit.

10-124
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STRUCTURE AND FUNCTION MAIN CONTROL VALVE

FLOAT SELECTOR VALVE AND UNLOAD VALVE

FUNCTION

® The float selector valve and unload valve are inside the main
control valve. When the boom lever is operated to the FLOAT
position, the float selector valve detects this and it actuates the
unload valve and set the boom to the FLOAT position.

OPERATION
e Ifthe boom lever is pushed further from the LOWER position, it
is set to the FLOAT position and the PPC valve is set to the

same condition as for the LOWER position. 7 *‘7 jé;r\: J
. g F ///uLA /12
The pressure at port A becomes high pressure and the pressure 2 I RH
at port B becomes low pressure. 1Z R
- ot ¥
® The oil from the steering valve fills chamber F and chamber E. j = 7

2
7355 From pump 2%

SWW03363

e [fthe difference in pressure between port A and port B becomes
greater than the specified pressure, float selector valve (2) is
moved to the right with port C and port D open.

e \When port D is opened, the oil pressure in chamber E drops,
unload valve (4) is moved up in the direction of the arrow and
the oil from the pump flows to the rod end of the boom cylinder.

The oil at the bottom end of the boom cylinder is connected to W A C D > B f
the drain circuit and forms the FLOAT position. ‘ L
% E‘r /
y S Rl

N

\

N
AR

SANNANNN

0555 2 Rl
From pump
SWW03364
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STRUCTURE AND FUNCTION WORK EQUIPMENT - LINKAGE
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STRUCTURE AND FUNCTION ROPS CANOPY

ROPS CANOPY

SVW03227

1. ROPS canopy
2. Cab
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ELECTRIC CIRCUIT DIAGRAM (Page 5 of 5 foldout pages)
Foldout No. 10-169

WIRING DIAGRAM FOR CUMMINS QSK19
ENGINE DIAGNOSTIC ELECTRONIC CONTROL MODULE

CUMMINS QSK19 ENGINE ELECTRONIC CONTROL MODULE
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STRUCTURE AND FUNCTION ENGINE STARTING CIRCUIT

SAFETY RELAY
/\ Safety relay

O Terminal B

N

Terminal C
\_/
Connector Eerminal
Terminal
k :l:ﬂ s
Terminal

R

R TERMINAL

O S ,L TO
STARTING BATTERY
SWITCH

TO
I STARTER
I TERMINAL
TO R l R2
ALTERNATOR € T MW
|
I

D4
TO E
GROUND

SAFETY RELAY CONNECTION CHART

LO8CDO77
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STRUCTURE AND FUNCTION ELECTRIC TRANSMISSION CONTROL

OPERATION FOR CANCELING KICK-DOWN (directional lever is placed at N or R)

00
\ OO0
[\ . .
+ 00— Parking brake switch
= ON OFF
- Applied ~—e= Released Emergency
Battery brake switch
- relay Yol (/b ~
/ 1
Battery rNeila’:ljtralizer
+ Alternator | 3y Y
= terminal R Starting 6 5[_; 2| 5 6
- switch Parking
c ACC brake o Parking o
- safety F 3 brake
- relay .
- BR 3[ : ! solenoid 7 ! 3
Kick-down
switch
Transmission
cut-off switch ’7‘; 1st 2nd 3rd 4th
o
colancid L x Eﬂ M % x i E{]
relay Kick-down
5 2' . I»]‘ relay
oy © F
X g / / X 5] |2 4 2l s A
[o] o P 2nd - 1st
5[ 1 3 X r 3 selector
relay
5 _1] 3| 1 |
Starting motor 7;7)7_ ”9’. |
| (terminal E) 121 2nd 3<r,d 4%
Yol Machine monitor
1 Directional systgm neutral ]
lever terminal Speed switch
| switch 1
SWWO03386

e \When the directional lever switch is at a position other than F, the F terminal contact is OFF, so the electric current
from the battery is cut off. No electric current flows to FORWARD solenoid relay terminals 6 - 5 and the FORWARD

solenoid is reset.

e \When this happens, FORWARD solenoid relay terminals 3 - 4 are opened, so the electric current stops slowing to
kick-down relay is reset, and the self-hold circuit is canceled.

® \When this kick-down relay is reset, kick-down relay terminals 3 -4 are opened, so the electric current from the
battery is cut off and stops flowing. The 2nd-1st selector relay is reset, the circuit between relay terminals 3 - 5 is

opened, and the circuit between terminals 3 - 6 is closed.
® The electric current flowing to the 1st solenoid is cut-off and the kick-down setting to 1st is canceled.

® Inaddition, the circuit between 2nd-1st selector relay terminal 3 - 6 is closed, so the electric current from the battery
flows to the 2nd solenoid and the transmission speed range is set to 2nd, the same as the position of the speed

lever.

® Inthis way, the actuation of the kick-down switch is canceled and travel operations are carried out according to the
normal lever commands. If the directional lever is set to R, the machine will travel in R2.
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STRUCTURE AND FUNCTION ELECTRIC PARKING BRAKE

PARKING BRAKE SWITCH OFF (RELEASED)

Neutralizer Parking brake Battery
relay safety relay

Parking brake

—_ + — +
% switch Starting ! I l I l ! | ! l ! I I ]
Ap?)lr:‘ed “RSIeZsFed ¢ switeh ACC
- A /

LA™

( ) (5) (& B o
Battery relay
QOO
7# Q"1
OO
To transmission cut-off switch Emergency brake
(Transmission directional circuit) switch
Sw2 Sw1
Parking brake
solenoid valve

A

A

SWW03395

e Ifthe parking brake switch is turned from ON (actuated) to OFF
(released), the circuit for terminals 2 and 3 of the parking brake
switch is connected and the parking brake safety relay is also
actuated. For this reason, electric current flows in circuit © from
the battery (+) battery relay parking brake safety relay
parking brake switch and then flows to circuits @ and  given
below.

@ This circuit is formed from the emergency brake switch
parking brake solenoid valve  ground and the parking brake
is released.

This circuit is formed from the (+) battery relay
neutralizer relay terminal 3-5  transmission directional circuit,
so when the directional lever is operated, the machine will
move.
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TESTING AND ADJUSTING STANDARD VALUE TABLE FOR ENGINE IN CHASSIS

STANDARD VALUE TABLE FOR ENGINE IN CHASSIS

Machine model WAGB00-3L
Engine model Cummins QSK19
L . Permissible
Item Measurement condition Unit Standard value value
High idle 2,100 - 2,200
Engine speeds rpm
Low idle 650 - 850
. . kW/rpm 366/2,000
Engine rating Rated gross horsepower/rated speed (hp/rpm) (490/2,000)
Intake manifold pressure At TC stall and WOT (wide open throttle) mm Hg Min. 1,440
Necessary starting speed 0EC (32EF) rpm Min. 150
Y 9sp 20 EC (-4 EF) P Min. 120
Intake air restriction _AT_TC stall and WOT at restriction mmH,0 New element:.380 760
indicator port Used element: 760
At sudden acceleration Max. 6.0
Exhaust gas color Bosch
Engine overnight cold inde
(Engine overnight cold) At high idle ndex Max. 2.0
Exhaust back pressure Max at TC stall and WOT mmHg 76 100
i 0.36 0.28-0.43
Intake (adjust and recheck) (0.014) (0.011 - 0.017)
Valve clearance mm
(Engine cold) (in.)
Exhaust (adjust and recheck) 0381 0.74-0.89
(0.032) (0.029 - 0.035)
1 Coolant temp: Operating range
' - L,
Blow-by pressure 1 ;e)rwce tool orifice size: 7.67 mm (0.30 mmH,0 Max. 355 Max. 508
1 At TC stalland WOT
I Water temp: Green range
1 Engine oil: SAE15W40
o - kg/cm? 2.8
Lubricating oil pressure Minimum at rated speed and load (psi) (40)
. . 14
Minimum at low idle (20)
. ’ . . EC Max. 120
Oil temperature Entire speed range (inside oil pan) EF) (248)
i 0,
Oil consumption At contlnupus rated horsepower (% of fuel % Max. 5
consumption)
Coolant temperature Max operating temperature at engine EC 80-90 Max 100
P outlet (EF) (176 - 194) (212)
Radiator pressure valve Valve cracking pressure (differential kg/cm? 0.75+1
P pressure) (psi) (10.7 £ 1.1)
L mm 7.72
Fuel injection timing Before top dead center (in) (0.30)

WAG00-3L 20-3 1



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ENGINE IN CHASSIS

(Controller)
Directional lever

"

(Controller)
Directional lever

R)

(Controller)
Directional lever

(N)

Table shows normal condition between (5) - chassis

Directional lever at F

20-30V

Directional lever not at F

Max. 1V

Table shows normal condition between (6) - chassis

Directional lever at R

20-30V

Directional lever not R

Max. 1V

Table shows normal condition between (13) - chassis

Directional lever at N

20-30V

Directional lever not N

Max. 1V

Name of Connector Inspection Measurement
System Component No. method Judgement Table Conditions
Table shows normal condition
(]
. Between (A) - (C 5-15S
Solenoid (R) To1 % w-© 1. Starting switch
B Between (A), (C) - chassis Max. 1 MS OFE.
3 2. Unplug
g Table shows normal condition connectors.
. 2 3. Connect T-
Engine speed E03 (male) s Between (1) - (2) 500 - 1,000 S adapter.
sensor = Between (1), (2) - chassis Max. 1 MS
v, Measure in AC range. L gtgll;ting switch
Controller) Engine a2 :
gpeed ) Eno ca gs Between (2) - (9) Min. 0.5 V 2. Install T-
s> e adapter.
3. Start engine.
- 1. Thread in sensor until tip contacts gear, then back it out
Engine speed — 3 L. —
9 P 2 2. Normal sensor operation should result if step 1 is
performed correctly.
Table shows normal condition 1. Starting switch
03 OFF.
5¢c
0% Between (1) - (2) 500-1,000 S 2. Unplug
Speed BCO1 (male) 8-3 connectors.
=0 Between (1), (2) - chassis Max. 1 MS 3. Connect T-
= adapter.
=
]
% - 1. Thread in sensor until tip contacts gear, then back it out
£ Speed . 2 % -1 turn. .
9 P 2 2. Normal sensor operation should result if step 1 is
n performed correctly.
S
4
<} Table shows normal condition between (7) - chassis.
- (Controller)
‘2 Speed control lever Speed control lever at 1st 20-30V
'% (1st) Speed control lever not at 1st Max. 1V
£
S Table shows normal condition between (15) - chassis
= ﬁ%g;g?:gé rs(gizt)j Speed control lever at 2nd 20-30V
Speed control lever not at 2nd Max. 1V
Table shows normal condition between (8) - chassis
E:%g;g?:gé rs(%(:g)d Speed control lever at 3rd 20-30V
% Speed control lever not at 3rd Max. 1V 1. Starting switch
S Table shows normal condition between (8) - chassis OFF.
> -
(Controller) Speed C3B o Speed control lever at 4th 20-30V 2. Install T
control lever (4th) 5 adapter.
& Speed control lever not at 4th Max. 1V 3. Starting switch
()
s ON.

WAGB00-3L
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TESTING AND ADJUSTING

ENGINE SPEEDS

Measuring the hydraulic stall speed

1.

5.

Ensure that the digital optical tachometer sensor is still
installed and connected to the portable meter inside the cab.

Start the engine and run it at high idle.

Extend either the boom cylinder or bucket cylinder, then
measure the engine speed when the circuit is relieved.
i To prevent equipment damage:
I Do not run the engine at stall speed for more than 20
seconds.
I Do not allow the torque converter oil temp to exceed
120EC (248EF).

Compare your results with the specs given in the Standard
Values Table at the beginning of Section 20.

For details, see the ENGINE SHOP MANUAL.

Measuring the torque converter stall speed + the
hydraulic stall speed

1. Ensure that the digital optical tachometer sensor is still
installed and connected to the portable meter inside the cab.

2. Start the engine.

3. Set the transmission cut-off selector switch (2) to OFF and
depress the left brake pedal securely. (Check that the
transmission cut-off selector pilot lamp is off.)

4. Set the gearshift lever to either F4 or R4.

i On machines equipped with automatic transmission, set
the main monitor manual switch to ON and set the speed
lever to either F4 or R4.

5. Release the parking brake.

6. Perform these actions at the same time:

I Press the accelerator pedal to run the engine at high idle
and stall the torque converter.

1 Extend either the boom cylinder or bucket cylinder.

I Measure the engine speed when the circuit is relieved.

i To prevent equipment damage:

I Do not run the engine at stall speed for more than 20
seconds.

I Do not allow the torque converter oil temp to exceed
120EC (248EF).

7. Compare your results with the specs given in the Standard
Values Table at the beginning of Section 20.

8. For details, see the ENGINE SHOP MANUAL.

WAB00-3L
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TESTING AND ADJUSTING FAN BELT TENSIONER

FAN BELT TENSIONER
(CONTROL ROD TENSIONER)

i Referto the ENGINE SHOP MANUAL for tools and proper procedure.

WAG00-3L 20-117 1T



TESTING AND ADJUSTING TORQUE CONV, TRANS OIL PRESSURES

Pilot pressure (P5)

1. Remove the oil pressure measurement plug PT1/8 (1), then N SN e N Y

™, o5 S L B Y ¢
install the oil pressure gauge (C1). p NG } o/
p gauge (C1) . /Sjr KR /
. . . . ﬁ}égiét gg,/?‘ ;
2. Startthe engine, then measure the oil pressure with the engine e IS T L f"zé A
at high idle. R éi;‘f‘““‘"ﬁ“"{‘“‘%ﬁ,{ } VoA E}
! Place the directional lever at N. [ ‘*3::.:\ ; Eé;ﬁ““p}m%l @x/ {‘g& 4
1 Operate the speed lever. 3] \'":;»:K j / AV eV A
3. Compare your results with the specs given in the Standard f : 1
Values Table at the beginning of Section 20. i
?; BW¥D 1154

BWwL1 185

Lubricating pressure (P9)
1. Remove the oil pressure measurement plug PT1/8 (1).

2. Install the nipple PT1/8 (both ends male) and adapter (790-301-
1520; included in kit C1)

3. Install the oil pressure gauge (C1).

4. Start the engine, then measure the oil pressure with the engine
at high idle.

5. Compare your results with the specs given in the Standard
Values Table at the beginning of Section 20.

WAG00-3L 20-127 T



TESTING AND ADJUSTING STEERING OIL PRESSURE

Adjusting the steering relief valve

1. Stop the engine and chock the wheels to prevent the machine

from moving.
2. Loosen the locknut (2) on the steering relief valve (1). /’i
3. Turn the adjustment screw (3) either right or left to adjust the " /
pressure. %;ﬁ;
i Turn the adjustment nut as follows: end gf:i
1 CLOCKWISE to increase pressure ? , .
I  COUNTERCLOCKWISE to decrease pressure E 5 i
s
i Each full turn of the adjustment screw changes the {
pressure by 145 kg/cm? (2,062 psi) '}
4. Tighten the locknut when the desired pressure has been set. e
[y— Locknut: 29.4 £ 2.0 Nem (21.7 £+ 1.5 Ibf ft).
| ?
L -
z‘"ﬁﬁ‘:-:.‘ W
]
=N
awwsi(ss
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TESTING AND ADJUSTING PARKING BRAKE

Measuring the pad-to-disc clearance
1. Turn the parking brake switch OFF to release the parking brake.

2. Insert a feeler gauge (F) between the pad (1) and the disc (3),
then measure clearances (a) and (b).

i The clearance value is the total value of both clearances (a
+ b).

i Compare your results with the specs given in the Standard
Values Table at the beginning of Section 20. If your
measurements do not agree with those in the table,
complete the next procedure.

] i BRWE] 15D
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TESTING AND ADJUSTING

WORK EQUIPMENT HYDRAULIC DRIFT

MEASURING THE WORK EQUIPMENT HYDRAULIC DRIFT

i Measurement conditons:

Coolant temperature: Inside operating range

Steering position: Neutral

Hydraulic oil temperature: 45-55EC (113-131EF)

Engine: Off for 5 minutes

Bucket: Empty and horizontal

Lift arm: Horizontal

Use a commercially-available stop watch and ruler or scale for
this procedure.

WARNING! Fit the safety locks on the control

A

WARNING! Do not walk or stand under the work
equipment during this procedure.

Measurement procedure

1. Set the lift arm and bucket horizontal, then stop the engine.

2. Stop the engine, wait for 5 minutes, then start the measurement.

3. Measure the amount the lift B and dump cylinder rods A retract
in 15 minutes.

WAGB00-3L

A: Retraction of dump cylinder rod
B: Retraction of lift cylinder rod

1022036
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TESTING AND ADJUSTING

MACHINE MONITOR (SPEEDOMETER MODULE)

ADJUSTING THE MACHINE MONITOR (SPEEDOMETER MODULE)

While the speedometer on the machine monitor is common for
all models, the input signals for the travel speed differ according
to the model. Therefore, it is necessary to adjust the monitor to
make the speedometer applicable to the model on which it is
being used.

The diameter of the tires differs according to the type of tires
fitted, so it is necessary to adjust the travel speed to match the
tire diameter

The DIP switches must be reset if the ECSS (Electronically
Controlled Suspension System) option is installed.

Preadjustment procedure

WARNING! Ensure that the engine is switched
OFF and that there is no power to the machine
monitor.

Remove the machine monitor to gain access to the switches on the
rear of the speedometer.

WAGB00-3L

Rear of main monitor

TDW00173
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TROUBLESHOOTING

PRECAUTIONS WHEN CARRYING OUT MAINTENANCE

WAGB00-3L

Defective crimping or soldering of connectors. The pins
of the male and female connectors are in contact at the
crimped terminal or soldered portion, but if there is
excessive force brought to bear on the wiring, the
plating at the joint will peel and cause improper
connection or breakage.

Disconnections in wiring. If the wiring is held and the
connectors are pulled apart, or components are lifted
with a crane with the wiring still connected, or a heavy
object hits the wiring, the crimping of the connector may
separate, or the soldering may be damaged, or the
wiring may be broken.

High-pressure water entering connector. The connector
is designed to make it difficult for water to enter (drop-
proof structure), but if high pressure water is sprayed
directly on the connector, water may enter the
connector, depending on the direction of the water jet.
Since the connector is designed to prevent water from
entering, but at the same time, if water does enter, it is
difficult for it to be drained. Therefore, it water should
get into the connector, the pins will be short-circuited by
the water, so if any water gets in, immediately dry the
connector or take other appropriate action before
passing electricity through it.

X08DDO60

X08DDO61

X08DD062

20-205 T



TROUBLESHOOTING

CONNECTOR TYPES AND MOUNTING LOCATIONS

Connector Connector No. of Mounting Location Address
No. Type Pins
CL3 M 6 Intermediate connector (air conditioner) M3
CL4 M 6 Intermediate connector (power window) M3
cL18 Connector 1 Power window motor (L.H.) El
CL19 Connector 1 Power window motor (L.H.) El
CL20 Connector 1 Power window motor (R.H.) C7
CL21 Connector 1 Power window motor (R.H.) C7
CR1 X 4 Low pressure switch (brake) 11
EO1 Terminal 1 Slow-blow fuse (80 amp) W3
E02 X 4 Ether injection solenoid S6
EO4 X 2 Coolant temperature sensor T7
E06 X 2 Engine speed sensor S4
EOQ7 X 2 Torque converter temperature sensor S3
E08 X 2 Starting motor u2
E10 X 1 Engine oil level switch S2
E11 Terminal 1 Engine oil pressure switch S5
E12 X 1 Air conditioner compressor switch V7
E13 Terminal 1 Dust indicator u7
E14 Terminal 1 Dust indicator u7
E15 Terminal 1 Alternator (B) X5
E16 Terminal 1 Alternator (R) X7
E17 Terminal 1 Alternator (E) X6
E18 Terminal 1 GND L3
E19 KES 1 2 Diode (starting motor) X4
E20 KES 1 2 Diode (starting motor) V3
E23 KES 1 2 Diode (air conditioner compressor) V7
ECSS SWP 14 Intermediate connector (ECSS) R4
ER1 SWP 14 Intermediate connector (engine harness) u2
ER2 SWP 12 Intermediate connector (engine harness) V2
FO1 3 Intermediate connector (head lamp; R.H.) A6
F02 3 Intermediate connector (combination lamp; R.H.) A6
FO3 3 Intermediate connector (combination lamp; L.H.) El
WA600-3L 20-215T




TROUBLESHOOTING CONNECTOR TYPES AND MOUNTING LOCATIONS

L43 L42 L44 A4 L75 FS6 FS5 FS4
FS3
FS2

FS1
AL3

L10 A18
L81 L63 L12 A17 A16

VIEW-Z VLSM0004
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TROUBLESHOOTING CHART OF CONNECTORS AND PIN NUMBERS

Metri-Pack Connectors

NO. METRI-PACK CONNECTOR
OF PINS

FEMALE TERMINAL (SOCKET)

NO. METRI-PACK CONNECTOR
OF PINS MALE TERMINAL (PIN)

LO8ZZ013

WAG00-3L 20-235 T



TROUBLESHOOTING

ACTION TABLE

Condition when normal
{voltage, current, resistance)

Action by controller
when abnormality is
detected

Problem that appears
on machine when
thare is abnormality

Trouble-
shooting
code

1} Resistance of relay coil: 200 - 400 Q

2} Voltage between transmission & joystick
controfler C1 (8} and chassis ground at neutral;
Less than 1V

3} Resistance in wiring harness between
transmission & joystick controller £1 {fermale)
(B) and L76 (female) (1) Max, 142

4} Resistance in wiring harness betwean back
tamp relay L76 (fernale) (2) and chassis ground:
Max. 1 {1

Neutral
{F, R, 1st, 2nd, 3rd. 4th
splenoid output: off

Back lamp is not
actuated when driving
in reverse

1} Hesistance between transmission & joystick
controlier C1 {female) (2) and chassis ground: §
- 15 (3

2} Voltage between transmission & joystick
controller C1 (2) and chassis ground at neutral;
Less than 1V

Neutral
{F, R, 1st, 2nd, 3rd, 4th
solenoid output: off}

It is impossibie to
travel

T-2

1} Resistance between transmission & joystick
controller C1 {fernale) {8) and chassis ground: 5
- 15 (2

2} Voltage between transmission & joystick
controfler C1(9) and chassis ground at neutral
Less than 1V

Neutral
{F, R, tst, 2nd, 3rd, 4th
solenoid output: off)

It is impossible to
travel

1} Resistance betwsen transmission & joystick
controlter C1 (femalel {3) and chassis ground: 5§
- 15 0

2} Voltage between transmission & joystick
controlier C1(3) and chassis ground at neutral;
Less than 1V

Neutral
{F, R, 1st, 2nd, 3rd, 4th
solenoid oulput: off)

It is impossible to
fravel

11 Resistance between transmission & joystick
controller C1 (female) {10} and chassis ground:
5150

2} Voltage between transmission & joystick
controller C1(10) and chassis ground at
neutral: Less than 1V

Neutral
{F, R, 1st, 2nd, 3rd. 4th
solenoid output; off)

it is impossible to
travel

1} Registance between transmission & joystick
sontrofler C1 (fernale} (5} and chassis ground: §
- 15 02

2} Voltage between transmission & joystick
controlier C1(5) and chassis ground at nautral:
Less than 1V

Neutral
{F, R, 1st, 2nd, 3rd. 4th
solenoid output; off)

it is impossible to
travel

T-6

1) Resistance between transmission & joystick
controfler C1 Hemale) (1) and chassis ground: §
- 150

2} Voltage between transmission & joystick
controller C1(11) and chassis ground at neutral;
Less than 1 ¥

Neutral
{F, B, 1st, 2nd, 3rd, 4th
solenoid output: off)

it is Impossible to
travel

T-7

WAGB00-3L
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TROUBLESHOOTING

T-6 Failure code [16] (Short circuit, disconnection, short circuit with
power source in 3rd solenoid) is displayed
i This procedure is performed while the abnormality still exists. Therefore, note that if the failure code is
no longer displayed on the monitor when unplugging the connector and installing the T-adapter, or
when removing the T-adapter and restoring the connector to its original state, the problem has been
removed.
i Always turn the starting switch to OFF before disconnecting or reconnecting any electrical plugs, the T-
adapter or socket.
i Ensure that all related connectors are properly inserted before troubleshooting.
i Always connect any unplugged connectors before going to the next step.
Cause Remedy
" SYESI. Goto A
is resistance
YES| betwaen T01 Defective contact or
{female} (B) and . s C .
3 hassis ground disconnection in wiring
15 resistance aormal? harness between T01 Repair or
YEg] between C1  Max. 100 ND (female) (B) and chassis replace
{fernals! (5) and . Turn : ground ’
2 chassis ground urn starting . .
normal? switch OFF, Short gircuit with chassis
YES Is resistance . Min 1 MO « Disconnect TOT, ground in harness Repair or
xxrzz?g;and vo1 H * Turn starting NO between (1 (female) (8} | replace
1 1 |tfemale (F) normai? é‘f‘"mh OFF;“C1 and T01 (female) (F)
s resistance between * Wisconnect L, Defective contact or
101 (male) (B) and (F) » ";&t{ ;t?mn 01 and LOS. digeonnection in wiring Repair or
and between (8), (F) : ¢ NO harness between C1 replace
and chassis ground switch OFF, {female) (5} and T01
normal? + Disconnect C1 ife aze) :
~ Between (B) and and TO1, emale) (F)
F:5-15Q Defecti fenoi
. Between (8), () NG efective 3rd solenoid Replace
and chassis ground: Min. 1 MQ
« Turn starting switch OFF, . o
« Disconnect TO1. 5 YES Defective transmission &
joystick steering Replace
Is voltage between controtler
Erom A [} (famatel (5 and | |
* chasm;?ground Short clroult with power
nerma source in witing harness | Bepair or
«Max. 1V NG between C1 {fernale) (5} replace
* Turn starting and TO1 (female) (F)
switch ON.
« Disconnect C1,
TO1 and LOS.
Related electrical circuit diagram
ransmission &
joystick steering
controller
i
ClMICT3) TL1(SWP12) TO1 (MS10) 3rd solenoid
3rd solenoid @ @ ®
@ E@
Main monitar , LR5 TWWO1744
LO5 (04020}
3rd solenoid >@
WAB00-3L 20-315 1
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TROUBLESHOOTING T-21

T-21 Abnormality in machine selection wiring harness

i Always turn the starting switch to OFF before disconnecting or reconnecting any electrical plugs, the T-
adapter or socket.

i Ensure that all related connectors are properly inserted before troubleshooting.

i Always connect any unplugged connectors before going to the next step.

Cause Remedy
1 YES Defective transmission &
( joystick steering Replace
Is resistance

batwasn CIB controler
thernatel {2, 433 (W)
and 01 {fornale) (8),

1

Defective machine
selection connector, or

{12) npeenal? defective contact or Repair or
* Turn starting NG disconnection in wiring | "ePlace
switch OFF, harness
« Disconnect C38
and 01,
Table 1
Maching model
\\\\ WAB00-3
Connector
Between C3B (female) (2) and C1 (female) (8), (12) Min. 1 MQ
Betwsen C3B {female) (3) and C1 female) {6), (12) Max. 10}
Between C3B (female) (10} and C1 (female) (6}, (12} Min. T M2
Related electrical circuit diagram
Transmission &
iovstick steering
controlter
1
C3B(04016) SELT (M4)

Machine seleclion | @
Machine selection 2 @ i I
Machine sefection 3 @
i
Cl(MIC13)

]

Maching selection
connectar

CICICIC

GND

®
GND @

TWHOI758

WAG00-3L 20-335 T



TROUBLESHOOTING

M-3

M-3 Speedometer doesn’t display properly

table at the beginning of this section.

YES

Is resistance
between CN3
{male) (1} and (2}
normal?

*500 Q- 1kQ

Always turn the starting switch to OFF before disconnecting or reconnecting any electrical plugs.
Ensure that all related connectors are properly inserted before troubleshooting.
Always connect any unplugged connectors before going to the next step.

Check that the gap between the speed sensor and the ring gear is normal; see the STANDARD VALUE

« Turn starting switch NO

OFF.
« Disconnect CN3

Cause Remedy
2 YES Defective main monitor | Replace
Is resistance
between LO7 | | ] ]
(female) (1) and (2) Defective contact or discon-
1? nection in wiring harness .
ki between LO7 (female) (1), rReplalr or
* 500 Q- 1kQ NO (2) - TM2 (9), (10} CN3 eplace
« Turn starting switch (ferala) (11, (2)
OFF.
« Di Lo7.
Dlsconnect 10 Defective speed sensor Replace
SM20409A

Related electrical circuit diagram

Main monitor

LO7 (04012)

TL1 (SWP12)

T

05 (x2)

Speedometer

Speedometer

@
@

(+)
(=)

XX

@
@

XX

0

Speed sensor

—CVW\—

D

WAGB00-3L

SM20409B

20-409 T



TROUBLESHOOTING M-10
Related electrical circuit diagram
Front work lamp relay \':lr:rnkt I:?nht
C03 (M2) P
{
2
L60 L) (LU @G) Front left
CL1 (512) CO4 (M2) ‘worklame
7 < | <
Main monitor
) 2
LO5 (04020) -
Front work lamp (
input
Rear work lamp > (1 FS$5 (MB) Fuse (I}
input
1 20A%
LO6 (04016) 7 204 }— 24y
Pemrortame -\ @) LR1 (S12 blue)
@ @
GR1 (SWP12) GO2 (M2)  werklamp
o\ 1S
I (OCICIOINIOIO) 2 < 2 <

/ mr

Rear work lamp relay

WAB00-3L

Rear left

GO3 (M2)  omEmP

=S

SM020417

20-419 T



TROUBLESHOOTING

M-18

Abnormality in ground-driven steering display

i Ensure that all related connectors are properly inserted before troubleshooting.

a) Ground-driven steering display does not flash Cause Remedy
, YES Defective main monitor | Replace
Is voltage between
YES]| L05 (11) and Defective contact or discon
chassis ground 3 YES -nection in wiring harness | Repair or
normal? Is resistance bet- between R01 (female) (2) replace
L 0-2V ween L05 (female) and chassis ground
Is resistance « Turn startin {11) and RO1 H ) )
between R01 . 9 NO| (female) (1) Defective contact or discon )
{male) (1) and (2) switch ON. normal? -nection in wiring hamess | Repair or
normal? *Max. 1Q NO between LO5 (female) (11) | repiace
« Turn starting switch OFF. and RO1 (female) (1)
*Max.1Q » Disconnect LO6 and RO1.
+ Turn starting .
switch OFF. Defective emergency Replace
. Disconnect R01. NO steering lamp switch
SM20429A
b) Ground-driven steering display flashes all the Cause Remedy
time
2 YES Defective main monitor Replace
Is voltage between
YES| Los5(11) and n
L chassaslx7ground Short circuit with chassis .
Is resistance normars ground in harness between | Repair or
between R01 «20-30V NO LO5 (female} {11} and RO1 replace
(male) {1) and {2} « Start engine. (female) (1)
normal?
*Min. 1Q ) Defegtlve emergency Replace
+ Start engine. NO steering lamp switch
» Disconnect RO1.
SM20429B

c) Related electrical circuit diagram

Main monitor

I
L06 (04020)

Ground-driven steering T
actuated

LR4
(SWP14)

)@

Ground-driven steering
indication switch

ROt (X2)
(D

7#-——@

SM20429C

WAGB00-3L 20-429 T
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TROUBLESHOOTING

K-9
CAUTION lamp does light up

No maintenance monitor display lights up, but central CHECK lamp or central

i Check that no abnormal display appears on the main monitor before starting the troubleshooting.
i Before troubleshooting, ensure that all related connectors are properly inserted.
i Always connect any unplugged connectors before going to the next step.

a) CHECK lamp

Caiise Remedy
1 YES Defective monitor module | Replace
Is resistance bet- of maintenance monitor
ween L19 (female}
{2) and chassis Short circuit with chassis
1? ground in wiring harness :
ground norma between L19 (female) (2) rR:p;::reor
*« Min. 1 MQ NO and LOG (female) (10 (contact | TP
« Turn starting switch with chassis ground)
OFF.
« Disconnect LO6 and L19.
SM20516A
b) CAUTION lamp
Cause Remedy
! YES Defective monitor module | Replace
Is resistance bet- of maintenance monitor
ween L19 (female)
{3) and chassis Short circuit with chassis
1? ground in wiring harness §
ground norma between L19 (female) {3) :‘e"‘a: or
» Min. 1MQ NO and LO6 (fernale) (9) (contact | TEP1ace
« Turn starting switch with chassis ground)
OFF.
« Disconnect LO6 and L19.
SM20516B
Related electrical circuit diagram for K-9 a) and b)
Maintenance monitor Main monitor
1 r
L19 (0408) LO6 (04016)
CHECK tamp 2 1)/ CHECK lame
CAUTION {amp 3 9)\ CAUTION lamp
SM20516C

WAGB00-3L

20-519 T



TROUBLESHOOTING ENGINE POWER ELECTRICAL DIAGRAM

Power supply, engine starting, engine stopping and ether injection
electrical circuit diagram

3tartine switen

Ether Injection Switch
B BRI Ref Re] € ROQ {for Cummins Engines) ETH
TS o]
- n EHE Power supply 24V 20 | 1 j—
ALTCs e ) [on Jo]o] Ether injection solenoid| 60 | 2
‘i ik 109 (Ws)
I T } X ey
i 5K
| } b A |
{ ¥ F31 (11}

e i —

Fuga (1)
e

FS2U512 biyuel

Directionzl & shif! switeh CLII812 b1

usg)
£y
A ‘ l43g]ygpldiin
sifeh ]
#hitE ] +
el ok 3
CESES LO4 (3P 14) .
b B EtL
05 (04020} TP Neutral
= LOE {04020 g -2 ey relay
:g rutral [
= anm
W
o L07{04012) 1 o
W L Surtine swites 81 880 1 ¢ PR e ;:;i Stow blow
> o
o o
ROIIKES! 2) 2z B OSE = |
@Jw.umw . x =
RO4 TKEST 2 J atyl Shr o
g ﬁ S b | :; i
EN GoRAR, b * Vﬁgg ;-3 i
- Battery Batigry edil
Ei6 I pdp G — -z
Alternatar s
o / E18 i gk ol o
::Z{?MJJLM“ co HAA \
‘ 5 Battery relay Baltery relay
£17 . s .
ey
Starting ré - o PO
motol £08 (x2) 3l Py lel=
ey ) 7 o @) ERE R
2 z o R
e g L=
' bl o
Ether Injection
08w n% Solenoid
61
£1§ El0
(KESY 20 (XESt 2) SMO020603
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TROUBLESHOOTING

E-1

b) Inspection of battery, battery relay and starting switch

Cause Remedy
YES .
-] Defoctvecontctor | Atterchecking
i i repai
Is voltage between harness between battery pair of replace
YE§_ ::eotr: ';r;lf;kof batt relay ag:j starting motor
il ery assembly.
relay and chassis
ground 20 — 30V?
1 1 )Tur_n starting . If NO for both terminals After checking,
Z)RAzg:Srgvéhage NO defective contact or repair or replace
disconnection in wiring
battery oy 0 H et batiery relaye e o
working? co_nnepted by lfaNg ?:::eoi:. terminal Replace
Lt:gll; insulated defective battery realy.
1) Turn starting )
switch ON —
OFF. YES j
Defective battery relay Replace
YES .
zr:gli:\aagle between 5 Defective contact or discon- | After checking,
-4 (battery relay) and YES nection in wiring harness repair or replace
NO | chassis ground 20 is voltage between between battery relay (+)
- 30v? NO starting switch terminal -- CNRA1(1) -- CNRO4 |
terminal B and diode) -- CNRO3 (diode) -
1) Turn starting is voltage between chassis ground 20 ﬁ:NLRz(S) - CNLO(3(2) )
switch ON. starting switch — 30V?
=] termina!Band -
chasgs.?ground 20 1 )TUf;\ i%l"ﬁng NO Defective starting switch Replace
- switc R
1)Connect
T-adapter (or
socket adapter) o Defective contact or discon- After checking,
to CN14 nection in wiring harness repair or replace
2)$emas‘fl i between starting switch
s‘:‘v'i;‘ch ?)FF g terminal — CNLOS(1) --
: CNFS3(4).
Troubleshooting T T-adapter or socket adapter
tools ester {for Econoseal)

WAGB00-3L

SM020177

20-613 T
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TROUBLESHOOTING

E-9

7 YES

Cause

Remedy

Is resistance bet-
_} ween L04 {male)
(2) and chassis

ground normal?

« Min. 1 MQ NO
- Turn starting

switch OFF.
« Disconnect L04 and L66.

WAGB00-3L

Short circuit between
forward solenoid relay
L66 (male) (1) and (2)

Short circuit with chassis
or ground wire in harness
between L04 (female) (2)
and L66 (female) (5)

Defective transmission
control switch

Defective transmission
control switch

Shost circuit with chassis or
ground wire in harness
between TL1 {male) (5) and
L66 {male} (2)

Short circuit of harness
between TL1 (female) (5) and
T01 {female) (D) and harness
between TL1 (female) {1}, (2),
(3), {4), {6}, (7} and TO1
t{female) (A}, (C), (E), {F), (G)
and (H) with each other

Defective insulation
between T01 (female) (D)
and connector body

Defective insulation between
TO1 {(male) (D} and connector
body, or short circuit of
harness and chassis ground
with T01 (D} in control valve
and defective insulation
among pins of T01

Replace

Repair or
replace

Replace

Replace

Repair or
replace

Repair or
replace

Repair or
replace

SM020645

20-633 T



TROUBLESHOOTING

3) Short circuit to ground chassis in 3rd solenoid circuit

Cause Remedy
YES, To A
4
Is resistance bet- Short circuit with harness
YES| w TL1 (mal b following les in
3 | ween male} harness betwean TL1 (male}
(3) and (1), (2), (4), (3) and LO4 (femate) (7); TL1
(5), {6), {7) normal? {male) (1) and L76 (female)
3 - {5), TL1 (male) (2) and L76 R
* Min. 1 MQ {female) (8), TL1 (male) (4) | Repair or
VES is voltage between | | » Turn starting NO ?"d IL?? !_’()fﬂm:ﬂéﬁ(i{ T“l , replace
: male) (5) an emale
2 T"l" (male} (3’:"" { switch OFF. 2), TL1 (male) (6} and 167
chassis groun » Disconnect TL1, LO4 | (female) (2), TL1 (male) (7)
normal? and L76. and chassis ground
2 j+0-05V L
. Short circuit with power
Is mmr}%e" . &:Oonxf;tsnt source in wiring hamess | Repair or
betweon an 3 between TL1 {(male) (3) and
YES] (fomale) (F) and (A), H - Turn starting NO Lok thomale) 01 ) replace
(B), (C), (), (E), (G, | | gwitch ON.
1 (H)_ normal? Short circuit with harness
s resistance *Min. 1 MQ between T01 (female) (F)
between TO1 {male} | | « Turn starting and TL1 (female) {3) in
g:) °“‘;$\2:_°ﬂ°":n switch OFF. harness between T01 Repair o
roun " gy
e, il Er:??f:‘m ™ no o i a1y | reptace
oy and ' {female} (1), (2), (3), (4), (5},
chassis ground {6), (7}
normal? Do
yvT efective insulation
. !rﬂ::n L::‘,s: between T01 (male) (F) and .
itch OFan connector body, or short | Repair or
sv'ontc ) NO circuit of harness and replace
» Disconnect TO1. chassis ground with TO1 (F)
in contro! valve and
defective insulation among
pins of TO1
5 YES Defective transmission
Is resistance bet- control switch Replace
From _A.« ween L04 (female) Short circuit with harness
(7) and (2), (4}, (5}, between following couples in
7 harness between L04 {femaie) 3
6) norma (5) and TLY (male) (1):L04 | P8I Of
+ Min. 1 MQ NO (fernale) (2) and L86 female) | "ePlace
« Turn starting {5), LD4 (female) (4) and L67
switch OFF. (femnale) (5), LO4 (female) (6)
« Disconnect L04, and L76 (female) (3)
TL1 and L76.
SM020655
WAB00-3L 20-643 1



TROUBLESHOOTING

E-13

Related electrical circuit diagram for E-13

Kick-down
relay

-
N
o

Kick-down

L15 {M2) switch

ddi

Travel
FORWARD relay LB6

— G To directional switch

=

2ng-ist
switching relay L7

©OIOIOISIO]

(-]

3

FS2 (812 blue)  Fuseld

a( (@05,

cL1(Sf2 blue)

To shift switch

et~ T 18t solenoid

}—————— To 2nd solenoid

WAGB00-3L

U3

SM020663

20-653 T



TROUBLESHOOTING E-16
Related electrical circuit diagram for E-16
L.H. opower window switch R.H nower window Switch
11213|4]5(6]7 11213]415 7
up_ 1O O UP_ IO o
N N
DOWN_ IO O DOWN O
L4l T ——————] UBo————
0INIOI0IOI0V) QO®E®AJ
cLi
(S12 blue)
2 —)
FS2 Fuse (I}
(312 blue) use
®( Dot
OP2 Fuse 1)
@10A
]
19 o,
0P3
> ] Left-hand
power window
motor
CLi8 PWR1
— ) )@
CL2 (M6)
0] cL1g pwR2 (M
:2) { < i ( T
3
_._® CL20 PWR |
- >@%
CL26 pwr2 (M
— a1
[ Right-hand
power window
motor
6 Q) 2)U 5)(3)(2 O@ 3 !@ 6 3 ()
Power window relay Power window relay Power luindou relay Power window relay
{teft risel (left lower) (right risel {right lower}
L91 L92 L93 L94 SM020675
WAB00-3L et T



TROUBLESHOOTING H-7

H-7  Steering is heavy

Checking for abnormalities

1 |s the steering wheel difficult to turn?
Yes © Go to procedure H-6
I Measure the operating effort and turning speed. Then check the STANDARD VALUE
table at the beginning of this section to see if the results are normal.
Ask the equipment operator the following questions:
1 Did the problem start suddenly?
Yes © Related equipment broken
I Was there previously any symptom, such as heavy steering?
Yes © Wear of related equipment, defective seal

Checks before troubleshooting:
1 Is the oil level in the hydraulic circuit correct? Is the correct oil being used?
1 Is the tire inflation correct?

No Remedy [A/A[A[A
‘| Problems X X [x[x
1 | Steering is heavy in both directions (left and right) O 0119
2 | Steering is heavy in one direction (left or right) O
3 Steering is heavy even when joint between steering shaft and o
Orbit-roll is disconnected
4 | When steering | Qil pressure is low in both directions {left and right}} O C
— relief pressure ; " - : - -
5 |is measured Oil pressure is low in one direction (left or right) O
6 | Measured Orbit-roll output pressure is low @ O
SM020708

WAG00-3L 20-709 T



TROUBLESHOOTING H-17

H-17 Boom is slow or lacks power

Ask the equipment operator the following questions:
1 Did the problem start suddenly?

Yes O Related equipment broken
1 Did the problem gradually appear?

Yes © Wear of related parts, defective seal

S
Ry
L/
K $
88 5
g 2/®/5/s
o/ 8/ o/=/F/ /8
Sele/ P/ 5 2/o
g/.6 s/
oic/o/=
8§/2/8/8
s/o/T/ &
5/a3/&/8
1818
Pl B i By
&/ &)
S/8
Control valve /2™ bumer
fafv/c[d]e]t [gf
N Remedy [A/AJAJAIAIA
0.
Problems XX XX X [
1 | Does not move normally in both directions (RAISE and LOWER) O|0|0 elle
2 | Does not move normally in one direction (RAISE or LOWER) {O O
3 | When boom | Qil pressure is low in both directions (RAISE and LOWER) o010 [olo
relief pressure == - ; T
4 |ismeasured | QOil pressureis low in one direction (RAISE or LOWER) |O O
65 | Measured PPC valve output pressure is low O
6 | Measured hydraulic drift of boom is excessive O
7 | Measured operating effort of boom control lever is heavy O O
8 | Measured travel of boom control lever is short O
SM20718

WAGB00-3L 20-719 T



TROUBLESHOOTING

CONTROLLER ACTIONS TABLE

Condition when normal Action by controlier Problem that appears | Trouble-
: when abnormality is on machine when shooting
(voltage, current, resistance) detected there is abnormality code
1} Joystick caution relay: ON {voltage between C2 | Caution output; OFF Joystick caution
{9} ~ {19} 20 - 30 V) actuated
2} Resistance of relay coll between C2 (fernale) (9)
- {19): 200 - 400 Q J1
3) Resistance of wiring harness between C2
{female) (9) ~ L65 (female) (1): Less than 12
4} Resistance of wiring harness between L85
{female) (2} - C2 {19): Less than 1 Q
1) Bteering solenoid cut relay: ON {voltage Steering right, left impossible to use
between C2 (2) and chassis ground: 20 ~ 30 V) | sclenoid output: OFF | joystick
2} Resistance of steering right solenoid: 10 ~ 20 2| and steering solenoid | and joystick caution
3) Resistance between €2 (female) (2), (13) - cut relay output: OFF | actuated
chassis ground: Min. 1 MQ and caution relay
Resistance of the following wiring harness: Less output: OFF
than 10 J-2
4) Wiring harness between C2 (female} (2) ~ 127
(female) (2)
5} Wiring harness between C2 {female} {13} ~ L67
{fernale} {3)
8} Wiring harness between L87 {female) {5} - L27
{female} {1}
1) Steering sglenoid cut relay: ON {voltage Steering right, left Impossible to use
between C2 (3} ~ chassis ground: 20 - 30 V) solenoid output: OFF | joystick
2} Resistance of steering left solenoid: 10~ 20 Q and steering solenoid | and joystick caution
3) Resistance between C2 {fernale) (3}, {14} ~ cut relay output: QFF | actuated
chassis ground: Min. 1 MQ2 and caution relay
Resistance of the following wiring harness: Less output; OFF
than 10 J-3
4) Wiring harness between (2 {female) (3} ~ L26
tfemale} {2)
5} Wiring harness between CZ {female) {14) - L67
tfemale} (3)
8) Wiring harness between L67 (female) (5) - L27
{female) (1)
When joystick lever is at neutral Steering right, left impqssib!e to use
Voltage between C2 (femnale) (2) — chassis ground:| solenoid output: OFF | joystick
Less than 1V and steering solenoid | and joystick caution J-4
cut relay output: OFF | actuated
and caution relay
output: OFF
When joystick lever is at neutral Steering right, left Impossible to use
Voitage between C2 {female) (3} ~ chassis ground: solenoid output: OFF 50\’3{_‘“ ) \
Less than 1V and steering solenoid | and joystick caution J-5
cut relay output: OFF actuated
and caution relay
output; OFF
LNC00119
20-805 1
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TROUBLESHOOTING

J-6

J-6

Failure code [61] (Short circuit, disconnection in steering solenoid

cut relay)

Is displayed

i This procedure is performed while the abnormality still exists. Therefore, note that if the failure code is no
longer displayed on the monitor when unplugging the connector and installing the T-adapter, or when
removing the T-adapter and restoring the connector to its original state, the problem has been removed.

i Always turn the starting switch to OFF before disconnecting or reconnecting any electrical plugs.
i Ensure that all related connectors are properly inserted before troubleshooting.
i Always connect any unplugged connectors before going to the
_ next step. . . . . . Cause Remedy
i Leave the joystick steering lever at neutral and turn the joystick
steering selector switch to ON when the joystick steering lever is
not being used.
4YES
- Gotw A
Is resistance
67
YES 3‘3“(1’:’;&&'; (i;}; i Defective contact or
chassis ground disconnection in wiring
s resistance normat? harness between L67 Repair or
YES] between 01 «Max. 10 NQJ {female} (2] and chassis | replace
tfernale) (1} ard .T tarti ground
2 | | chassis ground urn starting
. ngrmall switch OFF. Short circuit with chassis
YES is resistance . Min. 1 MO = Disconnect LBT, ground in harness Repair or
A ?fatwaen €1 + Turn starting NO between C1 {female) (1) replace
errsie) (1) and LBY A 4167 I e} {1)
1 1| temale) {13 normal? switch OFF, an emaie
Is tadlure code YIS + Disconnect C1 Defective contact or
displayed when L87 ax. i and L87. disconnection in wiring | Repair of
is raplaced with L4« Turn starting NO harness between (1 replace
other relay of same switch OFF, {female} {1} and L&7
type? = Disconnect C1 (fernale) 113
* Turn starting and L67.
switch OFF, Defective steering i
* Replace L67 with  NO solenoid cut relay Replace
ather relay of
same type. . o
* Turn starting 5YES Defective transmission &
switch ON, TS Tasiotance joystick steering Replace
bistween C5 controller
From A s (famafde} (1thand Defective contact or
5% tfamale) (1) disconnection in wiring .
normal? Repair or
- harness between C5 N
sMax. 10 ] ) MO fernale) (11} and JS5 replace
» Tuen starting switch OFF. tfernale) (1)
+ Disconnect 8 and J35.
Related electrical circuit diagram
Transmission & JLt(88) J8B X3} Joystick mselral switch
invstick steering
canlrylier @ :9
c2 Mic21) o) D\ — ]
Stegring rieht @ )
satangig {4+ LR5 (M4
3
SRR (O 3
5 i P
S /@ o
Steer)
séft:rm?; ‘(51H @
H
CliMicia)
Steerine solenoid\yr} LR5 (M4}
cwl retay
C5MICtT) L67
Stewrine solenod
orerstion newtrar (T cul relay
o)
L286 {x2) L___@/__i_@_}
a- o
@ ® \:/OJ
8 A ®
{tett} i } {rient} L27 (x2)
W».i @
S— !
Stenring anianoid IWWQ1814
20-815 1
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STEERING VALVE .. e 30-158

REMOVAl . .. 30-158
Installation . . ... .. 30-159
CUT-OFF VALVE . . . e e s 30-160
REMOVAl . .. 30-160
Installation . . ... .. 30-160
BRAKE VALVE . . . 30-162
REMOVAl . .. 30-162
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DISASSEMBLY AND ASSEMBLY

SPECIAL TOOL LIST

Component Symbol Part No. Part Name Nec. Qty NR/ Il Nature of Work
790-101-5401 Push tool kit © A 1
* 790-101-5551 « Plate 1 Press-fitting
22 bearing outer race
« 790-101-5421 * Grip 1 into cage
+01010-51240 «* Bolt 1
790-101-5401 Push tool kit © A 1
Press-fitting
* 790-101-5544 « Plate 1 bearing inner race
23 | «790-101-5421 « Grip 1 into cage (for No. 3
shaft)
+01010-51240 « Bolt 1
790-201-2760 Spacer A 1 For No. 3 shaft
24 | 796-730-2300 Wrench A 1 Adjusting preload of
shaft bearing No. 1
25 | 796-720-3800 Wrench A 1 Adjusting preload of
shaft bearing No. 2
26 793-615-1130 Wrench A 1 Adjusting preload of
796-730-2300 Wrench assembly A 1 shaft bearing No. 3
796T-426-1130 Plate A 1
Press-fitting oil seal
27 ¢ 790-101-5421 « Grip A 1 into output shaft
; cage
Transfer + 01010-51240 « Bolt A 1
disassembly, D 790-101-5401 Push tool kit © A 1
reassembly
* 790-101-5551 « Plate 1 Press-fitting
28 bearing into output
* 790-101-5421 * Grip 1 shaft cage
+01010-51240 * Bolt 1
29 790-201-2260 Plate 1 Press-fitting
790-201-2650 Plate 1 coupling into cage
790-101-5401 Push tool kit © A 1
* 790-101-5481 « Plate 1 Press-fitting
30 bearing outer race
« 790-101-5421 * Grip 1 into transfer case
+01010-51240 * Bolt 1
793T-659-1110 Push tool A 1 Press-fitting
31 bearing inner race
790-201-2660 Plate A 1 into shaft
790-201-1500 Push tool kit A 1
32 * 790-201-1680 * Plate 1 Press-fitting oil seal
« 790-101-5021 - Grip 1 nto cage
+01010-50816 « Bolt 1
Centering of
33 790-438-1120 Centering tool A 1 transmission -
center support

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY ILLUSTRATIONS OF SPECIAL TOOLS
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DISASSEMBLY AND ASSEMBLY

RADIATOR

RADIATOR

A

A

A

Warning!Stop the machine on level ground and install the
safety bar on the frame. Lower the work equipment to the
ground and stop the engine. Then apply the parking brake
and put blocks under the wheels to prevent the machine
from moving.

Warning! Loosen the oil filler cap slowly to release the
pressure inside the hydraulic tank. Then operate the control
levers several times to release the remaining pressure in
the hydraulic piping.

Warning! Disconnect the cable from the negative (-)
terminal of the battery.

Removal

1. Open the right and left side engine covers (1), then remove the
engine hood (2).

— . Engine hood: 80 kg (176 Ib)

2. Loosen the drain valve (3), then drain the engine coolant.

: Coolant: Approximately 155R (40.9 U.S. gal)

i Followall applicable regulations when disposing of the coolant.

3. Open the radiator grill (4).

4. Unplug the radiator coolant level sensor connector CT01 (5).

5. Remove the baffle plates (6 and 7).

6. Remove the radiator guard mounting bolts (8).

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY

TORQUE CONVERTER

c. Remove the snap ring (27) and plate (28) from the shaft.

d. Use the push tool O (1.D.=80 mm) to remove the bearing
(29).

10. Pump
a. Remove the 2 plugs (30), then use a round rod (O.D.=8
mm, R=min. 200 mm) to remove the pump (31).

b. Remove the 12 mounting bolts (32), then use jacking
screws to remove the retainer (33).

WAGB00-3L
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DI

SASSEMBLY AND ASSEMBLY

TRANSMISSION

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

. Unplug the speed sensor connector R0O5 (11).
Disconnect diverter valve hoses (12 and 13).

Disconnect the tubes (14 and 15) that run between the diverter
valve and the hydraulic tank.

Unplug the transmission connector R01 (16).

Remove the bracket (17), then disconnect the hose (18) that
runs between the switch pump and steering valve.

Disconnect the hose (19) that runs between the PPC pump and
the accumulator charge valve.

Disconnect the hose (20) and remove the clamp (21), then
remove the tube (22).

Disconnect the tube (23) that runs between the oil cooler and
the transmission.

Disconnect the trunnion grease hose (24).
Disconnect the hose (25).
Loosen the bands (26).

Remove the clamp (27) from the bracket (30).

Remove the clamp (28), then disconnect the tube (29) from the
transmission valve.

Disconnect the hose (31) that runs between the torque
converter and transmission.

Disconnect the upper drive shaft (32).

— . Upper drive shaft: 30 kg (66 Ibf ft)
s

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

21. Shaft and carrier assembly
a Use bolt (8) and collar (9) to sling and remove the shaft and
carrier assembly (59).

— >~ Shaft and carrier assembly: 50 kg (110 Ib)

b. Disassemble the shaft and carrier assembly further as
described below:

1) Install the assembly in a press, then remove the shaft
(61) from the carrier (60).

2) Remove the sun gear (62) from the carrier.

3) Install the assembly in a press, then use push tool D5
(O.D.=80 mm) to remove the bearing (63).

4) Remove the sun gear (64) from the carrier.

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

3) Install the assembly in a press, then use the push tool
(0.D.=135 mm) to press-fit the bearing (112) to the No.
6 sun gear.

4) Install the snap ring (111) to the bearing (112).

5) Install the snap ring (109) onto the shaft.

6) Install the assembly in a press, then use push tool D12
(1.D.=105 mm) to press-fit the sun gear.

7) Use push tool D7 to install the carrier (108) onto the
shaft.

8) Install the snap ring (107).

9) Install the ring gear (106), then install the snap ring
(105).

10) Install the sun gear (102), then install the snap ring
(101).

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY

TRANSMISSION

5) Set the assembly to a press, then use push tool D17
(O0.D.=145 mm) to install the carrier assembly (22) to
the housing (21).

6) Install the snap ring (20).

b. Use eyebolts O (14 mm, P=2.0) to sling install the housing
carrier assembly (19), matching the dowel pin.

30. Tie bolts
Install the 17 tie bolts (18).

6/:| Tie bolt: 166.7 + 9.8 NIm (123 + 7.2 Ibf ft)

i If the transfer has been removed, install it to the transfer
case, as detailed in the transfer installation procedure.

31. Checking piston operation
Use tool D3 to check the operation and stroke of the piston.
i Air pressure: 3 - 5 kg/cm? (42.7 - 71.1 psi)

i Piston stroke:

Piston Stroke
(mm)
No. 1 4.0
No. 2 4.0
No. 3 3.2
No. 4 3.2
WA600-3L

f)
J
g
o
!

19~ PN

LNC00205
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DISASSEMBLY AND ASSEMBLY

TRANSFER

12. Transmission
Use eyebolts O (14 mm, P=2.0) to sling and remove the
transmission (22).

13. Cage
a. Remove the 4 mounting bolts, then use jacking screws to
remove the cage (23).

b. Remove the outer race (24) from the cage (25).

14. No. 1 gear
a. Remove the gear (26).

b. Use a puller to remove the 2 bearings (27) from the gear
(28).

15. Cage
a. Remove the mounting bolts, then use jacking screws to
remove the fitted part of the cage.

b. Use eyebolts T (10 mm, P=1.5) to sling and remove the
cage (29).
i Because the cage is thick, lift it straight up and away
from the cage.

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY TRANSFER

b. Use a push tool D22 (O0.D.=185 mm) to press-fit the outer
bearing race (66) to the cage (67).

c. Install the bearing (69), collar (65) and other bearing (70), press fit p bress 11t pu
then use push tool D22 (O0.D.=185 mm) to press-fit the l’ / ‘ i
outer bearing race (71) to the cage (67). rrrrrrt it n

n
1]
il
]
DWW05203 DWW05204

d. Install the o-ring, then install one cage half (76) to the other
cage half (77) and use a filler gauge to measure clearance w8
“S”' m ' l\‘ /CLEARANCES

e. Install the adjustment shim (63). P | Bl g
i Clearance S=Shim thickness + (0.05 - 0.10 mm/0.002 -

0.0039 in.))
\ L= =) T~
DWW05247

f. Use a push-tool D29 (0.D.=125 mm) to press-fit the
coupling (68) to the cage (78).

88 PLATE
PRESS FIT

g. Install the o-ring, then install the cage and coupling
assembly (60) to the transfer case.

-

DWW05205
15. No. 4 gear and collar
Reverse the transfer case, then position No. 4 gear and collar ——J] LT
75).
(75) Tie
N J
=l
"

CWW03634
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DISASSEMBLY AND ASSEMBLY

CENTER SUPPORT

Assembly

1. Bearing and outer race

Assemble the bearing outer race (14 and 15) to the case (16).

2. Oil seal
Assemble the oil seal (10) to the retainer (5).

A<\, Outer circumference of oil seal: Grease (G2-LI)

3. Bearing cone
Assemble the retainer shaft (5), then press-fit the bearing cone
(9).
i After assembling the bearing, check that there is no
clearance at the tip of the shaft.

i Assemble the spacers.
A<\, Lip of seal: Grease (G2-LI)

A\, Inner circumference of bearing: Grease (G2-LI)

4. Case
a. Assemble the o-ring (11) in the retainer.
i Insert the o-ring completely in the groove.

WAB00-3L
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DISASSEMBLY AND ASSEMBLY

FRONT AXLE

6. Disconnect the front drive shaft (5). 2
i Sling the drive shaft with a rope to prevent it from
falling and resulting damage.

— >~ Front drive shaft: 56 kg (123 Ib)

7. Sling the front axle (7) temporarily, then remove the | 3
mounting bolt (6).

8. Slowly sling and remove the front axle (7).

i Remove the front axle by operating the crane so that the
sling does not interfere with the boom end of the machine.

— >~ Front axle: 3,500 kg (7,716 Ib)

Installation

Perform the removal procedures in reverse order to complete
installation.

.:. 1

65— Hub nut: 736-912 N I'm (543-673 Ibf ft)
.:. 2

6/:| Mounting bolt: 157-196 NI'm (116-145 Ibf ft)
3

65— Mounting bolt: 2,450-3,038 NIm (1,807-2,241
Ibf ft)

Bleed air from the front brakes as described under BLEEDING air in
Section 20 of this manual.

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY DIFFERENTIAL GEAR

3. Differential gear case assembly
a. Remove the left and right locks (6), then use a bar to loosen
the nut (7).

N /%7 , y
i i )

EWO00739

b. Remove the mounting bolts (9) from the cap (8).

CEWO00740

c. Remove the nut and lift out the differential gear case
assembly (10).

CEW00741
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DISASSEMBLY AND ASSEMBLY DIFFERENTIAL GEAR

14. Lock
Install the lock (6) after adjusting the tooth contact and backlash

6/:| Mounting bolt: 98+120 NIm (72 + 89 Ibf ft)

<\, Mounting bolt: Thread tightener (LT-2)

1 NS
W &@K Vo
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DISASSEMBLY AND ASSEMBLY STEERING CYLINDER

6. Disconnect the head hose (7).
7. Remove the mounting bolt (8), then pull out the pin (9).
8. Sling and remove the steering cylinder (10).

— >~ Steering cylinder: 78 kg (172 Ib)
i Note the number of shims installed on both the >:<1 (

head and bottom sides for later reassembly.

1
CWW03490
Installation
Perform the removal procedures in reverse order to complete
installation.
WarningUse a bar or similar tool -- never a finger -- when
aligning the pin hole position.
1
i Shim the bottom side until the clearance is the specified
value. . 0 -
1 I 1
Specified values: a + b = 0.5 mm (0.02 in.) max. i L L
a i j
b% 2
L , 15
_ CWW03491
i Shim the head side until the clearance is the specified
value. o n I
. . : I IT [J
Specified value: ¢ + d = 0.5 mm (0.02 in.) max. W |
g, — e
g
@ A
S CWW03492

Bleed the air from the steering cylinder as described in
Section 20 of this manual.

Check steering system operation after the steering cylinder has been
installed.
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DISASSEMBLY AND ASSEMBLY BRAKE VALVE

Installation

Perform the removal procedures in reverse order to complete
installation.

i Check operation of the brake valve after installation is complete.

WAG00-3L 30-163 T



DISASSEMBLY AND ASSEMBLY

SLACK ADJUSTER

Disassembly

1. Bleeder
Remove the bleeder (2) from the slack adjuster body (1).

2. Cylinder
Remove the mounting bolts, then disconnect the body (1) and
cylinder (4) together with bracket (3).

Warning!There is spring tension inside the cylinder, so
hold the contact surfaces and be careful during
removal.

3. Piston
a. Remove the spring (5) and o-ring (6).

b. Remove the piston (7), then remove the o-ring.
U Use arod (10 mm/0.39 in. diameter) to slowly push out
the piston.

U Be careful not to damage the thread with the rod.

4. Poppet

a. Remove the cover (8) from the cylinder (4), then remove

the plug (9), spring (10), and poppet (11).

When removing the poppet, blow in air from the oil hole
in the cylinder.
Hold the oil port of the cylinder by hand, and do not
pump in air suddenly.
Be careful to keep the original poppet (11) with its
cylinder (4).
If replacement is required, replace the poppet and
cylinder as an assembly.

c C

(-

b. Remove the o-ring (12) from the poppet.

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY

BRAKE

WAGB00-3L

Install the shaft (4) and spring (3).

Thread in the eyebolts T (Thread diameter = 6 mm,
Pitch = 2.0 mm), push in the spring using the bar (2),
then install the pin T.

Fit the o-ring, then use the eyebolts T (Thread diameter
=16 mm, Pitch = 2.0 mm) to lift the cylinder assembly
(1), match the guide bolt N with the cylinder assembly
and install it.

A\ Thread tightener: Thread tightener (LT-2)

6/:| Mounting bolt: 245-309 NI'm (181-228 Ibf ft)

CEW01119 CEW01120

CEW01118
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DISASSEMBLY AND ASSEMBLY PPC VALVE

MEMORANDA
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DISASSEMBLY AND ASSEMBLY

DUMP CYLINDER

6. Disconnect the leveler wiring clamp (7).

7. Pull out the bottom pin (8) until the cylinder is removed. | % 1
i Sling and support the cylinder temporarily.

i Note the number of any shims installed for future
reassembly.

8. Sling and remove the dump cylinder (9).
Bucket cylinder: 524 kg (1,155 Ib)

Installation

Perform the removal procedures in reverse order to complete
installation.

%1

Install the spacer shims so that the total clearance “a” and “b”
between the cylinder bottom side and frame is 1.0 mm (0.04 in.),
then insert the bottom pin (8).

Warning! Use a bar to align the position of the pin hole,
never your finger.

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY CENTER HINGE PIN

14. Remove the drive shaft guard (18).

=
L

CWW03300

18

15. Remove the lock bolt of the steering cylinder head pin | ¢% 1
(19) on the right and left sides, then pull out the pin.
i Note and store safely away any spacer shims for
later reassembly.
i Cutthe hose and push the piston into its cylinder.

16. Disconnect the drive shaft (20). %2
Drive shaft: 56 kg (123 Ib)

17. Place jacks certified for at least 45,359 kg (50 tons) under the
front and rear frames, then raise the frames and set the support
stands 1 in place.

18. Use the jacks to raise the machine at the counterweight and set
a support stand in place there.

CWW03303
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DISASSEMBLY AND ASSEMBLY WORK EQUIPMENT

14. Pull the dust seal (20) and bushing (21) out of the bell crank
(11). h\\/_ \(/
CWW03333
1 91
20
CWW03334
15. Pull the dust seal (22) and bushing (23) out of the link (14).
CWW03335
14 3
2
R g
CWW03336
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DISASSEMBLY AND ASSEMBLY COUNTERWEIGHT

MEMORANDA
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DISASSEMBLY AND ASSEMBLY

PARKING BRAKE SOLENOID VALVE

PARKING BRAKE SOLENOID VALVE

A Warning!Stop the machine on level ground, lower the work

equipment completely to the ground, then stop the engine.

Apply the parking brake and block the wheels to prevent the
machine from moving.

A Warning! Disconnect the cable from the negative (-)
terminal of the battery.

Removal

1. Unplug the upper connector F14 (1).

2. Remove the 4 mounting bolts (2), then remove the parking
brake solenoid valve (3).

Installation

Perform the removal procedures in reverse order to complete
installation.

WAB00-3L
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DISASSEMBLY AND ASSEMBLY

PARKING BRAKE PAD

Installation

Perform the removal procedures in reverse order to complete
installation.

i1

i Adjust the parking brake as described in TESTING AND
ADJUSTING THE PARKING BRAKE in Section 20 of this
manual.

2
P Mounting bolt: Adhesive (LT-2)

6/:| Mounting bolt: 824-1,030 N Im (608-760 Ibf ft)

i Match the stud bolts to the holes by turning the tire on the
opposite side of the machine

WAGB00-3L
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DISASSEMBLY AND ASSEMBLY MONITOR

Installation

Perform the removal procedures in reverse order to complete
installation.
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MAINTENANCE STANDARD

TRANSMISSION

Criteria
No. Check Item Standard Remedy
. Tolerance | Repair Limit
Size
6 Thickness of assembled 4 discs and 3
plates for reverse clutch 39
37.4
Thickness of assembled 4 discs and 3
7
plates for forward clutch
Thickness of assembled 3 discs and 2
8 plates for 4th clutch 21.8 26.6
9 Thickness of assembled 5 discs and 4 45 43.0
plates for 2nd clutch
10 Thickness of assembled 3 discs and 2
plates for 3rd clutch —
27.8 26.6
Thickness of assembled 3 discs and 2
11
plates for 1st clutch
Forward, reverse
' ' 5.4 5.0
12 | Thickness of 1 disc |18t 3rd, 4th
2nd 5.0 4.6
Forward, reverse
' ' 5.8 5.2
13 | Thickness of 1 plate |-1St: 3rd, 4th
2nd 5.0 45 Replace
14 | Inside diameter of the bearing cage 170 +ggé$ +ggé$
15 | Inside diameter of the sun gear of 4th clutch 110 +(())gég +(())gég
16 | Inside diameter of the housing of 2nd clutch 130 +0.018 +ggé$
-0.007
17 | Inside diameter of the sun gear of 1st clutch 140 +ggé$
i -0.01
Wear of seal ring for Width 3.0 -0.03 2.6
18 | .
input shaft
Thickness 3.7 +0.12 3.55
i -0.01
Wear of seal ring for Width 4.5 -0.03 3.9
19
output shaft
Thickness 5.2 +0.12 5.05
i -0.01
20 Wear of seal ring for Width -0.03 5.3
2nd clutch 6.0
Thickness +0.15 5.85

40-11



MAINTENANCE STANDARD

DRIVE SHAFT

Unit: Nem
No. Check ltem Criteria Remedy
1 Tightening torque of front drive shaft mounting bolt 214 +7
2 Tightening torque of front drive shaft mounting bolt
177 £19.6
3 Tightening torque of front drive shaft mounting bolt
4 Tightening torque of front drive shaft mounting bolt 214 +7
5 Tightening torque of center support mounting bolt 549 +58.8
6 Tightening torque of center drive shaft mounting bolt 214 +7
7 Tightening torque of center drive shaft mounting bolt
177 £19.6
8 Tightening torque of center drive shaft mounting bolt Retighten
9 Tightening torque of center drive shaft mounting bolt 214 +7
10 | Tightening torque of rear drive shaft mounting bolt 177 £19.6
11 | Tightening torque of rear drive shaft mounting bolt 214 +7
12 | Tightening torque of rear drive shaft mounting bolt 177 £19.6
13 | Tightening torque of rear drive shaft mounting bolt 214 +7
14 | Tightening torque of upper drive shaft mounting bolt 108 +£10.8
15 | Tightening torque of upper drive shaft mounting bolt 144 £12

40-23



MAINTENANCE STANDARD

DIFFERENTIAL

2nd step: 113 +10 Nem (shim installed)

Unit: mm
Criteria
No. Check Item Standard - Remedy
. Tolerance Repair Limit
Size
1 Thickness of side gear washer 4.0 — 3.5
2 Thickness of pinion gear washer 1.5 — 1.3
Replace
. 0

3 Wear of oil seal surface 110 -0.087 —

4 Tightening torque of mounting bolt 549 +59 Nem

5 Tightening torque of mounting bolt

6 Tightening torque of mounting bolt 927 +103 Nem

7 Tightening torque of mounting bolt 113 £9.8 Nem

8 Tightening torque of mounting bolt 927 +103 Nem )

Retighten
9 Tightening torque of mounting bolt 279 5 +29.4 Nem
(for front)
10 | Tightening torgue of mounting bolt 1716 £196 Nem
1st step: 3.9 £1.0 Nem (when measuring
11 | Tightening torque of mounting bolt clearance (no shim)
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MAINTENANCE STANDARD

BRAKES

Unit: mm
Criteria
No. Check Item Standard Tolerance Standard Clearance Remedy
Size Shaft Hole Clearance Limit
Clearance between pedal
1 mounting pin and bracket
hole -0.025 +0.1 0.175
10 -0.075 0 0.025 025
2 Clearance between roller
and pin
Standard Size Tolerance Repair Limit Replace
3 Outside diameter of roller 0
30 05 29.2
Standard Size Repair Limit
. Free Test Test Free
4 Control spring Length Height Load Length Test Load
34 33.5 0.39 kg 33 —
5 Control spring 46.3 46 1.2 kg 45.3 —
6 Return spring 86.2 58 6.2 kg 78 —
7 Return spring 315 19.5 1.7 kg 28 —
8 Tightening torque of nut 152 +24.5 Nem
9 Tightening torque of nut
66.2 £7.3 Nom Retighten
10 Tightening torque of nut
11 Tightening torque of nut 7.8 £2 Nem
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MAINTENANCE STANDARD

HYDRAULICS

PPC VALVE FOR BOOM AND BUCKET

SEWO02148

Unit: mm
Criteria
Standard Size Repair Limit
No. Check Item Remedy
Lel;reti X Install. Installation Free Installation
9 Length Load Length Load
oD
Centering spring
1 (for bucket DUMP 3.0kg 2.4 kg
and lift LOWER
) 52.8 X 36.0 Replace if
Centering spring 12.3 damaged or
2 (for bucket TILT 4.0 kg 3.2 kg deformed
and lift RAISE)
3 Metering spring 314x7.4 29.4 1.7 kg 1.4 kg
4 Tightening torque 17.7 £3.9 Nem
Retighten
5 Tightening torgue 44.1 £4.9 Nem
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