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Relief valve

Hydraulic system in general

Problems Possible causes Countermeasures

Pressure does
not rise at all.

1.Main poppet, sleeve or pilot poppet sticks
and keeps open, or seats in valve are blocked
with dirt.

Replace relief valve.

Unstable relief
pressure

1.Seats in pilot poppet are damaged.

2.Piston or main poppet sticks.

Incorrect relief
pressure

1.Wear in seats due to dirt

2.Looseness in lock nut and adjuster Reset pressure and tighten lock nut to speci-
fied torque.

Oil leakage 1.Damage on relief valve seats Replace relief valve.

2.Each part sticks due to dirt.

3.Worn O-rings Replace O-rings for adjuster or in mounting
section.

Problems Possible causes Countermeasures

Hydraulic sys-
tem malfunc-
tions or does not
operate at all.

1.Faulty pump Check pressure or replace pump.

2.Faulty relief valve Replace relief valve.

3.Faulty cylinder Repair or replace it.

4.High load pressure on pump Check circuit pressure.

5.Cracks on the valve Replace valve as an assembly.

6.Spool does not move with a complete stroke. Check spool for its movement.

7.Oil level in tank is too low. Refill hydraulic oil.

8.Filter blockage in circuit Clean or change filter.

9.Restricted circuit piping Check piping.
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SPECIFICATIONS
See Section 1002.

TORQUE SETTINGS
Bypass valve plug.............................................................................................................................78 Nm (57.5 lb-ft)
Non return check valve plug ............................................................................................................137 Nm (101 lb-ft)
Cover screw.....................................................................................................................................392 Nm (289 lb-ft)
Safety valve .....................................................................................................................................137 Nm (101 lb-ft)

SPECIAL TOOLS

CRPH06C015A

CRPH06C016A

CRPH06C017A

CRPH06C017A

Press fitting jig for inner ring (1) and taper roller
bearing (4)

A Ø54.7 mm C 60 mm
B Ø45.1 to 45.3 mm D 70 mm

Installation jig for oil seal (3)
A Ø100.7 mm E 3 mm
B Ø71 mm F 2.3 to 2.4 mm
C Ø49.9 to 50.1 mm G 17.4 mm
D 30° H 15 mm

A B

C

D

A B C

D

E
F

G H

Seal protector
A 3 mm E 15°
B 35 mm F 43.9 to 44.1 mm
C 40 mm G 45.9 to 46.1 mm
D 55 mm H 49.85 to 50 mm

Installation jig for brake piston (12)
A Ø150 mm C 30 mm
B Ø190 mm

A

B

C
D

E

F G H

R 2

A

B

C
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4. Operation of overload relief valve
Two pieces of overload valves are located at cross-over position in the counterbalance circuit of
brake valve and have the following functions:

[1] When hydraulic motor starts, keep the driving pressure below predetermined value and while ac-
celerating, bypasses surplus oil to return line.

[2] When stopping the motor, keep the brake pressure, that develops on the outlet side of motor, un-
der the predetermined value to stop the inertial force.

[3] To accelerate sharply while starting, and to mitigate the braking shock while stopping. For these
purposes, the developed pressure is kept comparatively low for a short period, then keep the line
pressure as normal value. While the pressure is low, meshing of reduction gears, crawler and
sprocket etc. can be smoothly done and the shock are absorbed.

When starting, "A" port pressure of overload valve increases, this pressure is applied to the effective
diameter of valve (57-2) which seats on the valve seat (57-3) and, at the same time, is delivered,
via small hole, to the connecting piston (57-4) located inside the valve (57-2) and the piston bore
pressure increases up to "A" port pressure. The valve (57-2) opposes to adjusting spring (57-9) by
the force of the pressure exerted on the area difference between valve seat's effective diameter and
piston bore and keep the predetermined pressure.
When hydraulically braking, the piston (57-7) is at the left position by the driving pressure, and when
"A" port pressure increases, the pressure is applied also to the piston (57-7) through the small hole
in the valve (57-2) and connecting piston (57-4) moves rightward until it touches the cap (57-5). In
this while, the valve (57-2) maintains "A" port pressure at comparatively low against the adjusting
spring (57-9) force and exhaust oil to "B" port side. After the piston reached to the plug, the valve
acts the same as at starting.

Figure 8. Operation of overload relief valve
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AIR CONDITIONER

THROTTLE VOL.

CAB SEAT

KEY SWITCH

THERMISTOR (INNER TEMP.)

MOTOR-ACT (MODE)

MOTOR-ACT (AIR-CHG.)

BLOWER AMP

BLOWER MOTOR

BLOWER-OFF RELAY

MOTOR-ACT (AIR-MIX)

PRESS. SENSOR

(NEGA_CON-1:FRONT PUMP)

(BLUE TAPE)

PRESS. SENSOR (P2)

WASHER

(BLUE TAPE)

HYD.OIL TEMP SENSOR

PRESS. SENSOR (P1)

FUEL SENSOR

CRANK ANGLE(MPU)

SENSOR

CAM ANGLE SENSOR

COMMONRAIL

PRESS. SENSOR

WATER TEMP. SENSOR

BOOST TEMP. SENSOR

BOOST PRESS. SENSOR

OIL PRESS. SENSOR

FUEL LEAKAGE TEMP.

SENSOR

SUCTION CONT. VALVE

GLOW PLUG

EGR POSITION

SENSOR

EGR MOTOR

STARTER MOTOR

ALTERNATOR

FUSE C (20A)

RELAY SAFETY

DUAL SWITCH

HORN LAMP

BEACONGLOW CONDENSER FAN

CONTROL PANEL

SUNLOAD SENSOR

MAIN

ONE TOUCH IDLE

OPT-ACTING S/V (R)

ANTENNA

WIPER MOTOR

WIPER CONTROLER

ROOM LAMP

LIMIT SW.(F-WINDOW)

LIMIT SW.(DOOR)

LIGHTER 24V,5A

ENG.CONTROLLER CHECKER (TECH2)

OPT.LINE SW (MULTI PURPOSE)

RADIO AM/FM STEREO 24V,2A

HORN SWITCH

OPT-ACTING S/V(L)

EVA-SENSOR

CONTROL AMP

ENGINE CONTROLLER

WORK MODE

GND

BZ STOP

SWING LOCK

ENG.STOP

WORKING LAMP

WIPER

WASHER

TRAVEL MODE

PANEL;SWITCH (R)

PANEL SWITCH (L)

MONITOR DISPLAY ASSY

AUTO MODE

SOFT/HARD

FREE SWING

HOUR METER

LCD

AIRCON KAB
SEAT

2 STAGE RELIEF

POWER 24V

CONTROL 24V

PUMP RET(PWM)

PUMP OUT(PWM)

PWM2 RET(PWM)

PWM2 OUT(PWM)

FILTER

NO USE

WARNING BUZZER

HYD.FAN REVERSE

2 STAGE TRAVEL

SPARE2(PNP)

FREE SWING

REFUEL PUMP

CUSHION

SWING LOCK

HIGH DUMP

NO USE

A/C CONT.

VARIABLE ISC(4STAGE)

SWITCHED DROOP(3STAGE)

CCW/ISC3(NPN)

ISC DECR.(NPN)

ISC INCR.(NPN)

A GND

FUEL SENSOR

THERMO SENSOR(O)

NEG.CON SIG.

A GND

P2 SIG.

SIG THROTTLE VOL.

P1 SIG.

A GND

DRIVER&

SPARE 11(A/D)

SPARE 12(CMP)

KEY SW.

BATT.CHARGE

SPARE 13(CMP)

OVER LOAD SIG.

5V THROTTLE

GND

IMMOBILIZER

SERIAL OUTPUT

SERIAL INPUT

TA GND

PROTECT

TA INPUT

GND

SW. TO ACCESS

SPARE 20(SW.)

ENG.STOP

SPARE 24(SW.)

CHECK

TEST

SPARE 19(SW.)

BREAKER MODE

SWING LOCK

SPARE 16(SW.)

CUSHION

BZ. STOP

OVER LOAD

CAN GND

SPARE 25(SW.)

SPARE 17(SW.)

2ND.OPT.PILOT

NO USE

CAN H

CAN L

L/M MODE

SWING PILOT

AUTO MODE

UPPER PILOT

ONE-TOUCH IDLE

BREAKER PILOT

TRAVEL MODE

WORK MODE

FREE SWING

SPARE 23(SW.)

TRAVEL PILOT

SPARE 21(SW.)

SPARE 22(SW.)

COOLANT

AIR CLEANER

WARNING CHG.

FLASH

MEMORY

PG-POWER(GND)PG-POWER(GND)PG-POWER(GND)OS-DIAG
LAMP

OS-BOOST
LAMP

OF-TACHOPG-SIGNAL(GND)PG-SIGNAL(GND)PG-CASE(GND)OS-GLOW
RELAY

OS-GLOW
LAMP

OS-STARTER
RELAY

OS-MAIN
RELAY
IS-IGKEY(ON)IS-IDLE

MANU
SW

IS-IDLE
UP
SW

IS-IDLE
DOWN
SW

IS-MEMORY
CLEAR

OS-OIL
P.

LAMP

OS-MAIN
RELAYSP-5V1(ACCEL)IS-IGKEY(START)IS-ENG

STOP
SW

IS-MODE
MAP0

IS-DIAGIS-MODE
MAP1

IS-MODE
MAP2SG-5VRT1(ACCEL)SG-5VRT2(BARO)SP-5V2(BARO)IA-ACCEL

PSTN1
IA-ACCEL
PSTN2

IA-OIL
PRESS

IA-INTAKE
TEMP

IA-BOOST
TEMP

SG-5VRT3(OIL
P)

SP-5V3(OIL
P)

IA-COMMON.R
PRESS

IA-FUEL
LEAK.TEMP
IA-WATER
TEMP

IA-SC
VALVE
LO

IA-SC
VALVE
LO SP-5V5(COM.R&EGR)IA-COMMON.R

PRESS

IA-BOOST
PRESS

IS-EGR
PSTN3
W

SP-5V4(BOOST
P)

IS-EGR
PSTN2
V

IS-EGR
PSTN1
U

IF-CAM
ANGLE

SP-CAM
ANGLESG-5VRT5(COMMO.R)OM-EGR

MOTOR2
V

OP-SC
VALVE
HI

OP-SC
VALVE
HI

IF-CRANK+SG-SLD4(CRANK)SG-5VRT4(BOOST
P)

OM-EGR
MOTOR3
W

OM-EGR
MOTOR1
U

OS-INJECTION2OS-INJECTION3OS-INJECTION4OS-INJECTION1OS-INJECTION5OS-INJECTION6
PLATFORM

CYLINDER #1

CYLINDER #6

CYLINDER #3

CYLINDER #5

CYLINDER #2

CYLINDER #4

1.25W(INJECTOR POWER1)

1.25R(INJECTOR POWER2)

0.75L (INJECTOR ORDER 1)

0.75LR (INJECTOR ORDER 4)

0.75LY (INJECTOR ORDER 2)

0.75LW (INJECTOR ORDER 3)

0.75GR (INJECTOR ORDER 5)

0.75GB (INJECTOR ORDER 6)

CONNECTED

BOOT GROUND

NOT CONNECTED

SINGLE WIRE CONNECTOR

INSULATION AGAINST MAGNETISM

CABLE GROUND

HARNESS

TABLE OF COLOR SYMBOLS

SYMBOL

B

W

Br

P

V

G

O

COLOR

BLACK

WHITE

BROWN

PINK

VIOLET

GREEN

ORANGE

SYMBOL

R

Y

Lg

Sb

L

Gr

COLOR

RED

YELLOW

LIGHT GREEN

SKY BLUE

BLUE

GRAY

CIRCUIT NUMBER

COLOR
AREA

CONNECTOR (MALE) CONNECTOR (FEMALE)

CONNECTOR NUMBER

CONNECTOR'S NAME

ADDITIONAL CONTROL

CONNECTOR

WIPER MOTOR(CCW)

WASHER CONT.(+)

WASHER CONT.(-)

WIPER SW.IN(INT)

WIPER SW.IN(CNT)

WASHER SW. IN

POWER (24V) IN

WINDOW CONTROL

REV. SIG.

STOP SIG.

WINDOW LIMIT SW.

WIPER MOTOR(CW)

AUTO MODE

SOFT/HARD

WORK MODE

BZ STOP

FREE SWING

TRAVEL MODE

IGN

SWING LOCK

WORKING LAMP

ENG.STOP

WASHER

WIPER(INT)

WIPER(CNT)

WINDOW L/SW.

ALTERNATOR

GND

JOINT CONNECTOR

(BLUE TAPE)(RED TAPE)

(BLUE TAPE)

(PINK TAPE)

(RED TAPE)

(YELLOW TAPE)

(LIGHT GREEN TAPE)

(GREEN TAPE)

CONNECTION
RECIEVER

ENG.STOP

SWING BRAKE

SPARE1(PNP)

PROTECT

GND

PROTECT

GND

GND

GND

GND

GND

GND

SOFT/HARD

BZ STOP

FREE SWING

SWING LOCK

WORKING LAMP

ENG.STOP

WIPER(CNT)

WINDOW L/SW.

ALTERNATOR

GND

WASHER

HIGH DUMP

AUTO MODE

WORK MODE

IGN

ILLUMINATION

WIPER(INT)

(LIMIT SW.DOOR) 0.85O

(RECIEVER DRYER) 0.85GW

(ILUMINATION) 0.85RB

(GND) 2B

(MAIN POWER) 2WG

(WATER TEMP.SIG) 0.85BrW

(COMP.POWER) 0.85WG

(LIMIT SW.WINDOW) 0.85YW

GND (G1)

(YELLOW TAPE)

FLOOR

A1 COMPUTER
A2 ENGINE CONTROLLER
A4 WIPER CONTROLLER
A6 BLOWER CONTROLLER
A9 AIR CONDITIONER CONTROLLER
B1 COOLANT TEMPERATURE SENSOR
B2 HYDRAULIC OIL TEMPERATURE SENSOR
B3 FUEL TEMPERATURE SENSOR
B5 EVA SENSOR
B6 AIR INTAKE TEMPERATURE SENSOR
B21 ENGINE OIL PRESSURE SWITCH
B22 SWING PILOT PRESSURE SWITCH
B23 BREAKER / CRUSHER PILOT PRESSURE SWITCH
B25 BREAKER PILOT PRESSURE SWITCH
B26 UPPER PILOT PRESSURE SWITCH (YELLOW BAND)
B27 TRAVEL PILOT PRESSURE SWITCH
B42 PUMP PRESSURE SENSOR (P1)
B43 PRESSURE SENSOR (NEGA-CONT)
B44 PUMP PRESSURE SENSOR (P2) (BLUE BAND)
B47 BOOST PRESSURE SENSOR
B48 AMBIENT AIR (BAROMETRIC) PRESSURE SENSOR
B49 CRANKSHAFT POSITION SENSOR
B50 CAMSHAFT POSITION SENSOR
B51 BOOST TEMPERATURE SENSOR
B52 COMMON RAIL PRESSURE SENSOR
B53 EXHAUST GAS RECIRCULATION VALVE POSITION

SENSOR
B61 SUNLOAD SENSOR
B81 HORN
E1 WORKING LIGHT (UPPERSTRUCTURE)
E2 WORKING LIGHT (ATTACHMENT)
E4 CAB LIGHT
E51 CIGARETTE LIGHTER
E52 AIR CONDITIONER
F1 FUSE 20A; ENGINE CONTROLLER
F2 FUSE 5A; COMPUTER CONTROL INSTRUMENT PANEL

AND DIAGNOSTIC TEST SOCKET
F3 FUSE 20A; COMPUTER POWER
F4 FUSE 10A; HYDRAULIC FUNCTION CANCELLATION

LEVER SWITCH
F5 FUSE 10A; AIR CONDITIONER CONDENSER FAN
F6 FUSE 10A; ROTARY LIGHT
F7 FUSE 20A; FUEL FILLER PUMP
F8 FUSE 10A; FUEL FEED PUMP
F9 FUSE 30A; GLOW PLUG
F10 FUSE 15A; OPTION LINE AND LUBRICATOR CONNECTOR
F11 FUSE 10A; BACK-UP
F12 FUSE 20A; KEY SWITCH
F13 FUSE 20A; HEATER / AIR CONDITIONER
F14 FUSE 5A; AIR CONDITIONER COMPRESSOR
F15 FUSE 15A; WORKING LIGHT
F16 FUSE 15A; WORKING LIGHT (NOT USED)
F17 FUSE 10A; DC-DC (24V-12V) CONVERTER
F18 FUSE 15A; WIPER AND WASHER
F19 FUSE 15A; HORN
F20 FUSE 15A; CIGARETTE LIGHTER AND CAB SEAT

COMPRESSOR ADJUSTMENT
F21 FUSE BOX
F22 FUSE 20A; MAIN FUSE FOR F11 AND F12 CIRCUITS
F23 FUSE 65A; MAIN FUSE FOR F3 TO F10 AND F13 TO F20

CIRCUITS
F24 FUSE 20A; MAIN FUSE FOR F2 CIRCUIT
F25 FUSE 20A; MAIN FUSE FOR F1CIRCUITS
F27 FUSE 50A; SAFETY RELAY
G1 BATTERY
G2 ALTERNATOR
H1 AUDIBLE WARNING DEVICE
H2 TRAVEL ALARM
K2 RELAY-GLOW PLUG
K3 RELAY-HORN
K4 RELAY-WORKING LIGHT
K5 RELAY-ROTARY LIGHT
K6 RELAY-AIR CONDITIONER CONDENSER FAN
K7 RELAY BATTERY
K8 RELAY SAFETY
K17 BLOWER OFF RELAY
K33 MAIN RELAY
M1 STARTER MOTOR
M3 WIPER MOTOR
M4 WASHER MOTOR
M5 MOTOR (AIR CHANGING)
M6 AIR VENT DIRECTION CONTROL MOTOR
M7 MOTOR ACT (AIR-MIX)
M8 BLOWER MOTOR
M9 AIR CONDITIONER CONDENSER FAN MOTOR
M15 EXHAUST GAS RECIRCULATION MOTOR
M20 ELECTRIC FUEL PUMP
P1 INSTRUMENT PANEL
P2 SWITCH PANEL (LEFT-HAND)
P3 SWITCH PANEL (RIGHT-HAND)
P4 MONITOR DISPLAY
P5 HOURMETER
P6 AIR CONDITIONER CONTROL PANEL
R1 GLOW PLUG
R3 THROTTLE VOLUME
R4 THERMISTOR INNER TEMPERATURE
R5 FUEL SENSOR
S1 KEY SWITCH
S2 TRAVEL MODE SWITCH
S3 WORK MODE SWITCH
S4 AUTO MODE SWITCH
S5 CUSHION CONTROL SWITCH
S7 AUDIBLE ALARM CUT OUT SWITCH
S8 SWING BRAKE SWITCH
S9 ENGINE EMERGENCY STOP SWITCH
S10 WORKING LIGHT SWITCH
S11 WIPER SWITCH
S12 WASHER SWITCH
S13 OVERLOAD SWITCH
S14 BREAKER / CRUSHER SWITCH
S15 HORN SWITCH
S16 ONE TOUCH IDLE
S21 DOUBLE ACTING SWITCH (RIGHT)
S22 FREE SWING SWITCH
S25 DOUBLE ACTING SWITCH (LEFT)
S51 HYDRAULIC FUNCTION CANCELLATION LEVER SWITCH
S52 AIR CONDITIONING COMPRESSOR CLUTCH SWITCH
S53 DOOR LIMIT SWITCH
S54 FRONT WINDOW LIMIT SWITCH
S55 RESERVE TANK LOW SWITCH
S62 AIR CLEANER SENSOR
S63 DOUBLE ACTING SWITCH (OPTIONAL)
W1 ANTENNA
X2 ROTARY LIGHT CONNECTOR
X3 OPTINAL POWER CONNECTOR
X4 ENGINE TEST POINT CONNECTOR
X5 CONTROLLER TEST POINT CONNECTOR
X6 CAB SEATCOMPRESSOR MOTOR CONNECTOR
X7 LUBRICATOR CONNECTOR
X8 RADIO CONNECTOR
X9 ANTI-THEFT SYSTEM CONNETOR
X23 CLEAR MEMORY 1
X24 CLEAR MEMORY 2
Y1 SWING PILOT SHUT-OFF SOLENOID VALVE

(GREEN BAND)
Y2 PILOT PRESSURE SOLENOID VALVE (BLUE BAND)
Y3 SWING BRAKE SOLENOID VALVE (PINK BAND)
Y4 2 STAGE TRAVEL SOLENOID VALVE (RED BAND)
Y5 POWER-UP SOLENOID VALVE (YELLOW BAND)
Y6 CUSHION CONTROL SOLENOID VALVE

(LIGHT GREEN BAND)
Y7 MAIN PUMP PROPORTIONAL SOLENOID
Y8 AIR CONDITIONER MAGNET CLUTCH
Y9 CRUSHER/BREAKER OPTION TWO FLOW

SOLENOID VALVE
Y16 DOUBLE ACTING SOLENOID VALVE (RIGHT)
Y17 DOUBLE ACTING SOLENOID VALVE (LEFT)
Y18 FREE SWING SOLENOID VALVE
Y35 SUCTION CONTROL VALVE
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