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TROUBLESHOOTING / Diagnosing Procedure

T5-1-5

Dr.EX FAULT CODE

Fault Code Trouble Corrective Action

01 EC sensor failure 1) Perform “Retrial B.”

2) Check harness.

3) Replace EC sensor.

02

03

Pump 1 delivery pressure sensor failure

Pump 2 delivery pressure sensor failure

1) Perform “Retrial B.”

2) Check harness.

3) Replace the pump delivery pressure sensor.

04

05

Pump 1 control pressure sensor failure

Pump 2 control pressure sensor failure

1) Perform “Retrial B.”

2) Check harness.

3) Replace the pump control pressure sensor.

06 Arm roll-in pilot pressure sensor failure 1) Perform “Retrial B.”

2) Check harness.

3) Replace the arm roll-in pilot pressure sensor.

07 Engine control dial failure 1) Perform “Retrial B.”

2) Check harness.

3) Replace the engine control dial.
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TROUBLESHOOTING / Troubleshooting B

T5-4-1

TROUBLESHOOTING B PROCEDURE

Apply troubleshooting B procedure when no fault code

is displayed on the Dr.EX although the machine’s

operation is abnormal.

On the front section pages of this group T5-4, are

tables indicating the relationship between machine

trouble symptoms and related parts which may cause

such trouble if failed.

Start the troubleshooting with more probable causes

selected by referring to these tables.

• How to Read the Troubleshoting Flow Charts

NO(NOT OK)

YES(OK)

(1)

• After checking or measuring item (1), select either Yes (OK) or

No (NOT OK) and proceed to item (2) or (3), as appropriate.

(2)

(3)

• Special instructions or reference item are indicated in the spaces under the box.

Incorrect measuring or checking methods will render troubleshooting impossible,

and may damage components as well.

• Causes are stated in a thick-line box. Scanning through thick-line boxes, possible

causes can be seen without going through the flow chart.

• Use Dr.EX function.

• Explanation of how to use lamp harness kit required. Refer to “Harness Check”

Group (Group 7) in this section.

!"Key switch: ON

•

•

•

•

•
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SYSTEM / Control System

T2-1-3

Normal Control

Purpose: To control engine speed in response to

the operation angle of the engine control

dial on the switch panel.

Operation:In response to the operation angle of the

engine control dial, the MC drives the EC

motor, causing the governor lever to

move to control engine speed.

NOTE: Normally, the governor lever does not

come into contact with the full side stopper

even if the engine control dial is turned to

the full speed position. (Refer to HP Mode

Control)

T157-04-04-028
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COMPONENT OPERATION / Control Valve

T3-3-6

HYDRAULIC CIRCUIT

Main Circuit

Pressure oil from pump 1 and from pump 2 is

routed to the 4-spool side section in the control

valve and to the 5-spool side section in the control

valve, respectively. A parallel passage is provided in

both right and left main circuits, making combined

operations possible.

The main circuit pressure is restricted by the main

relief valve. Moreover, two overload relief valves are

provided in each of boom, arm, and bucket circuits.

Also, a pump control valve is provided at the most

downstream position of each of right and left neutral

passages.

Signal Pilot Pressure Circuit

The pilot pressure from the pilot pump flows through

the control valve.

When the travel levers are operated, the movement

of the travel spool causes the travel signal pilot cir-

cuit to be restricted, increasing the pilot pressure,

thus turning on the pressure switch (travel) and

shifting the travel/boom lower selector valve.

When a control lever other than the travel levers is

operated, the pilot pressure in the front att. signal

pilot passage increases, thus turning on the pres-

sure switch (front) and shifting the flow combiner

valve, travel flow control valve, and swing parking

brake shift valve.

T155-02-05-008

Pump Pump

Arm

Main Relief Valve

Left Travel Motor

Auxiliary

Swing

5-Spool Side

Swing Parking Brake
Shift valve

Pump Control Valves
(5-Spool Side)

Travel Flow
Control Valve

Travel/Boom Lower
Selector Valves

Overload Relief Valves

Neutral Passages

Parallel Passages

Main Circuits

4-Spool Side

Pilot Pump

Boom

Bucket

Pump Control Valve
(4-Spool Side)

Right Travel Motor

Neutral Passage

Overload Relief
Valves

Overload Relief
Valves

Signal Pilot
Pressure Circuit

Flow Combiner
Valve

Pressure Switch
(Travel)

Pressure Switch
(Front)
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OPERATIONAL PERFORMANCE TEST / Engine Test

T4-2-5

2. When the measurement is started from No.1

cylinder, perform the same measurement to all

valves indicated with the mark “� ›” in the table

below. (When the measurement is started from

No.4 cylinder, perform the measurement in the

valves shown with mark “×”.)

Cylinder No. No.1 No.2 No.3 No.4

Valve locations I E I E I E I I

When the measurement is

started from No.1 cylinder
! ! ! !

When the measurement is

started from No.4 cylinder
× × × ×

3. Rotate the crankshaft 360ß. Align the TDC mark

with the pointer. Then, continue measurement of

other valves in the same way.

Evaluation:

Standard Valve Clearance:

• Intake valve : 0.40 mm (0.0157 in)

• Exhaust valve : 0.40 mm (0.0157 in)

Adjustment:

If the measurement results are out of specification,

adjust the valve clearance in the same order of

measurement.

1. Loosen the adjusting screw lock nuts for the

rocker arms. Insert the thickness gauge set at 0.4

mm, adjust the adjusting screws.

 

2. After adjusting, retighten the lock nuts to the

specification.

Recheck the valve clearance after the lock nuts

are tightened.

 : 25.5±4.9 N⋅m
(2.6±0.5 kgf⋅m, 18.8±3.6 lbf⋅ft)
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TROUBLESHOOTING / Diagnosing Procedure

T5-1-7

Dr.EX SPECIAL FUNCTION (SERVICE
MODE)

1. Purpose

Some data in the MC (Main Controller), such as

the flow rate in the attachment mode, engine

speed in the E mode, can be changed as

required.

2. Parts pertaining to the special function.

Dr.EX

Learning Switch MC

Key Switch

3. Operation

• How to Turn Dr.EX in the Service Mode

1) Turn the key switch OFF. Wait 10 seconds or

more.

2) Connect the Dr.EX.

3) Turn the learning switch to the Engine Leaning

position.

4) Turn the key switch to the ON position. (Do

not start the engine.)

5) Turn on the switch on the Dr.EX.

• On the following pages, the service mode panels

on the Dr.EX and the service mode operating

procedure are shown.
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TROUBLESHOOTING / Troubleshooting B

T5-4-30

A-2 When Single Travel Operation is Made, Left

Side Track is Slow But Right Side Track is

Normal.

Single Swing Operation is Slow. Single

Bucket Operation is Normal.

Arm Speed is Slow When Leveling.

(all above symptoms occurred at the same

time.)

Related Fault Code: None

• Due to some reasons, pump 2 delivery rate is

reduced to the minimum (approx. 20 L/min).

Accordingly, left side track and swing function

speeds are too slow as they are actuated by

pressure oil from pump 2.

• Arm and boom cylinders are also actuated by

pressure oil from pump 1 so that arm and boom

speed is slightly reduced when the single

operation of arm or boom is made. However,

when the level crowding operation is made, oil

flow to boom cylinders has priority over arm

cylinder. Then, almost no oil flow is supplied to

arm cylinder, reducing arm speed.

• Refer to “Control Valve” and “Pump Device”

groups in COMPONENT OPERATION Section in

the Operational Principle book (Technical

Manual).

Check regulator
for pump 2.

Check if pump
control pipe lines
are correctly
connected.

!"Swing or travel left
!"Monitor item:

Pump 2 Control Pressure

Faulty pump
control valve (5
spool side).

Reconnect
correctly.

Referring to the
displayed fault
code, check sus-
pected parts.

Check if fault
code is displayed.

Monitor pump
control pressure
by operating
control lever.
Check if pump
control pressure
increases.

NO

YES

NO

NO

YES
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TROUBLESHOOTING / Electrical System Inspection

T5-6-3

INSTRUCTIONS FOR DISCONNECTING
CONNECTORS

• Push the lock to disconnect.

NOTE: 1) Connectors may not be separated if the

lock is pushed while the connectors are

pulled. Be sure to push the lock first

before pulling the connectors.

2) The lock is provide on the female

connector (harness side).

T107-04-05-002

Locations of This Type Connector

Fuel Gauge Washer Coolant Level Switch Radio
Hydraulic Oil Level Switch Pilot Pressure Switch Diode Speaker
Horn EC Motor Key Switch Learning Switch
Cab Harness EC Sensor Engine Control Dial Wiper
Pressure Switch(Travel) Pump Delivery Pressure Sensor Relay Monitor
Starter Relay Engine Oil Level Switch

• Pull up the lock to disconnect.

Locations of This Type Connector

Pressure Switch (Front)

Pilot Pressure Sensor

Pump Control Pressure Sensor

• Pull to disconnect.

Locations of This Type Connector

Solenoid Valve Unit

Dr.EX

T107-04-05-003

T107-04-05-004

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



*(1(5$/ý,1)250$7,21 î 7LJKWHQLQJý7RUTXH

:ìðëðå

&RQQHFWLQJý+RVH

&$87,21ã

õìô :KHQý UHSODFLQJý KRVHVñý EHý VXUHý WRý XVH
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8VLQJýKRVHVýRWKHUýWKDQýJHQXLQHý+LWDFKL

KRVHVý PD\ý FDXVHý RLOý OHDNDJHñý KRVH

UXSWXUHý RUý VHSDUDWLRQý RIý ILWWLQJñ

SRVVLEO\ý UHVXOWLQJý LQý Dý ILUHý RQý WKH

PDFKLQHï

õëô 'RýQRWýLQVWDOOýKRVHVýNLQNHGïý$SSOLFDWLRQ

RIý KLJKý RLOý SUHVVXUHñý YLEUDWLRQñý RUý DQ

LPSDFWý WRý Dý NLQNHGý KRVHýPD\ý UHVXOWý LQ

RLOý OHDNDJHñýKRVHýUXSWXUHýRUýVHSDUDWLRQ

RIý ILWWLQJïý8WLOL]Hý SULQWýPDUNVý RQý KRVHV

ZKHQý LQVWDOOLQJý KRVHVý WRý SUHYHQWý KRVH

IURPýEHLQJýLQVWDOOHGýNLQNHGï

õêô ,IýKRVHVýUXEýDJDLQVWýHDFKýRWKHUñýZHDUýWR

WKHý KRVHVý ZLOOý UHVXOWñý OHDGLQJý WRý KRVH

UXSWXUHïý 7DNHý QHFHVVDU\ý PHDVXUHVý WR

SURWHFWý KRVHVý IURPý UXEELQJý DJDLQVW

HDFKý RWKHUï

7DNHýFDUHýWKDWýKRVHVýGRýQRWýFRPHý LQWR

FRQWDFWý ZLWKý PRYLQJý SDUWVý RUý VKDUS

REMHFWVï

:ìíèðíìðíìðíìì

:ìíèðíìðíìðíìë

:ìíèðíìðíìðíìê

:ìíèðíìðíìðíìé

5,*+7:521*

5XEELQJý$JDLQVW
ý(DFKý2WKHU

5,*+7:521*

5,*+7:521*

5XEELQJ

&ODPS &ODPS

:521*

5XEELQJ

&ODPS

5,*+7
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UPPERSTRUCTURE / Pump Device

W2-4-32

MAINTENANCE STANDARD

Pump Device

Unit : mm (in)

Standard Allowable Limit Remedy

Gear Backlash 0.68 (0.03) 1.5 (0.06) Replace

Main Pump

1. Tooth thickness (Drive disc splines)

Unit : mm (in)

Standard Allowable Limit

3.6 (0.14) 2.6 (0.10)

2. Sleeve diameter (Drive disc)

Unit : mm (in)

Standard Allowable Limit

(1) 34 (1.34) 33.8 (1.33)

(2) 42 (2.65) 41.8 (1.65)

(3) 42 (2.65) 41.8 (1.16)

3. Clearance between plunger and drive disc

Unit : mm (in)

Standard Allowable Limit

0.054 (0.002) 0.4 (0.016)

4. Clearance between plunger bore and cylinder

block

D� |a       Unit : mm (in)

Standard Allowable Limit

0.036 (0.001) 0.08 (0.003)

W157-02-04-015

W157-02-04-016

W157-02-04-017

1

23

a

D
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UPPERSTRUCTURE / Swing Device

W2-6-19

Assemble Swing Motor

1. Install roller bearing (23) onto shaft (22) using a

press.

 

2. Install retaining ring (28) onto shaft (22).
 
 

 

3. Apply LOCTITE # 572 to the circumference of oil

seal (24).

 

4. Install oil seal (24) into case (26) using a press.

Be sure to cover oil seal with a protection plate

before applying a press.

 

5. Apply a coat of grease to the back of plate (13).

Install plate (13) into housing (29).

 

6. Install shaft (22) into housing (29).
 
 

 

7. Install O-ring (25) on housing (29).

 

8. Apply a coat of grease to the lip of oil seal (24).

Then, install case (26) into housing (29).

 

9. Install retaining ring (27) onto housing (29).
 

 

 

10. Install spring seat (18), wave springs (16) (2

pieces), and spring seat (18) into rotor (17), in

that order.
 
 

11. Install retaining ring (19) onto rotor (17).
 
 

 

12. Turn over rotor (17). Install wave springs (16) (2

pieces) into rotor (17) and holder (15) onto rotor

(17).

 

13. Assemble plungers (12) (9 used) onto retainer

plate (14).

 

14. Inserts plungers (12) into rotor (17).

IMPORTANT: Be sure to apply a film of hydraulic

oil on the bores of rotor (17) before

inserting plungers (12).

15. Lay housing (29) on its side. Install rotor (17) onto

shaft (22).

 

 

16. Install plates (20) and friction plates (11) one by

one alternately, aligning notched parts. Be sure

that plates (20) are secured to housing (29) and

that frinction plates (11) are secured to rotor (17).

 

17. Install O-ring (3) onto ring (2).
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UPPERSTRUCTURE / Pilot Relief Valve Unit

W2-11-1

REMOVE AND INSTALL PILOT RELIEF
VALVE UNIT

CAUTION: Escaping fluid under pressure

can penetrate the skin, causing serious

injury.

Avoid the hazard by relieving pressure before

disconnecting hydraulic or other lines.

Hydraulic oil may be hot just after operation.

Hot hydraulic oil may spout, possibly

causing severe burns. Be sure to wait for oil

to cool before starting work.

The hydraulic oil tank cap may pop off if

removed without releasing internal pressure

first. Push the air release valve on top of the

hydraulic oil tank to release any remaining

pressure.

Preparation

1. Park the machine on a firm, level surface.

2. Stop the engine. Push the air release valve on top

of the hydraulic oil tank to release any remaining

pressure.

3. Remove hydraulic oil tank cap. Connect a

vacuum pump to maintain negative pressure in

the hydraulic oil tank.

NOTE: Be sure to run the vacuum pump

continuously while working.

M104-07-021
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UNDERCARRIAGE / Center Joint

W3-3-10

(Blank)
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FRONT ATTACHMENT / Front Attachment

W4-1-9

Part Name Standard Allowable

Limit
Remedy

Pin 60 (2.36) 59.0 (2.32)

G Boss (Arm) 60 (2.36) 61.5 (2.42)

Bushing (Bucket Cylinder) 60 (2.36) 61.5 (2.42)

Pin 65 (2.56) 64.0 (2.52)

H Bushing 65 (2.56) 66.5 (2.62)

Bushing (Bucket Cylinder) 65 (2.56) 66.5 (2.62) Replace

I Pin 65 (2.56) 64.0 (2.52)

Bushing 65 (2.56) 66.5 (2.62)

J Pin 65 (2.56) 64.0 (2.52)

Bushing 65 (2.56) 66.5 (2.62)

K Pin 65 (2.56) 64.0 (2.52)

Bushing 65 (2.56) 66.5 (2.62)

IMPORTANT: Be sure to install front attachment

bushings using a press.

Unit: mm (in)
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