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NOTE: Refer to the PEFORMANCE STANDARD in the technicalmanual
            for the relief valve pressure setting value.

Attach to Vol.No.:TT1F1E-02

ZAXIS160LC HYDRAULIC CIRCUIT DIAGRAM (EN)
SPECIFICATIONS
.Breaker and Crusher Piping
.2-piece Boom
.Boom Hose Rupture Valve
.Arm Hose Rupture Valve
.Positioning Hose Rupture Valve
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TROUBLESHOOTING / General 

T5-1-10 

Dr. EX FAULT CODE LIST 
 

Fault Code Trouble Cause 
01 
02 
03 

Abnormal EEPROM 
Abnormal RAM 
Abnormal A/D Conversion 

• Faulty MC 

04 Abnormal Sensor Voltage • Faulty MC 
• Faulty Harness 
• Faulty Sensor 

06 Abnormal EC Sensor • Faulty MC 
• Faulty Harness 
• Faulty EC Sensor 

07 Abnormal Engine Control Dial Angle • Faulty MC 
• Faulty Harness 
• Faulty Engine Control Dial 

10 
11 

Abnormal Pump 1 Delivery Pressure 
Abnormal Pump 2 Delivery Pressure 

• Faulty MC 
• Faulty Harness 
• Faulty Pump Delivery Pressure Sensor 

12 
13 

Abnormal Pump1 Pump Control Pressure 
Abnormal Pump2 Pump Control Pressure 
 

• Faulty MC 
• Faulty Harness 
• Faulty Pump Control Pressure Sensor 

14 
15 
16 
18 

Abnormal Swing Pilot Pressure 
Abnormal Boom Raise Pilot Pressure 
Abnormal Arm Roll-In Pilot Pressure 
Abnormal Travel Pilot Pressure 

• Faulty MC 
• Faulty Harness 
• Faulty Pilot Pressure Sensor 

19 Abnormal Hydraulic Oil Temperature  • Faulty MC 
• Faulty Harness 
• Faulty Hydraulic Oil Temperature Sensor

 

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



TROUBLESHOOTING / Troubleshooting B 

T5-4-1 

TROUBLESHOOTING B PROCEDURE  
 
Apply troubleshooting B procedure when no fault code 
is displayed on the Dr. EX (or the built-in diagnosing 
system) 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 (or the built-in diagnosing system) function. 

· Key switch: ON 

・
• Explanation of how to use test harness kit required. Refer to “Electrical System 

Inspection” Group (Group 6) in this section. 
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OPERATIONAL PERFORMANCE TEST / Engine Test 

T4-3-6 

VALVE CLEARANCE ADJUSTMENT 
 

Summary: 
1. Perform the measurement when the engine is 

cold. 
2. Before starting work, clean the head cover 

mounting area to avoid contamination in the en-
gine. 

 
Preparation: 
1. Locate the top dead center (TDC) in the com-

pression stroke. 
Align the TDC mark on the crank pulley with the 
pointer located on the timing gear case as illus-
trated. Piston No.1 (or piston No.6) is now posi-
tioned at the TDC in its compression stroke. 

 
 NOTE: When rotating the crank pulley, remove the 

fan guard. Then, rotate the fan while hold-
ing the fan belt. If it is difficult to rotate, re-
move all glow plugs to release the com-
pression pressure. 

 
2. Remove the head cover. 
3. Move push rods for the intake and exhaust valves 

on the No.1 cylinder up and down by hand. If any 
clearances on the both ends of the push rods are 
found, piston No.1 is positioned at TDC in the 
compression stroke. (If the exhaust valve of cyl-
inder No.1 is pushed down, piston No.4 is posi-
tioned at TDC in the compression stroke. 
Start measurement from the cylinder (No.1 or 
No.4) positioned at TDC in the compression 
stroke. 

 
 

 
 
 
 
 
 
 
 
 
 

 
T157-05-02-002 

 

 
 
 

 

Timing Gear 
Case 

Crank Pulley 

TDC Mark 

Top Mark 
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TROUBLESHOOTING / Troubleshooting A 

T5-3-2 

FAULT CODE LIST 
Fault code Problem Cause 

01 
02 
03 

Abnormal EEPROM 
Abnormal RAM 
Abnormal A/D Conversion 

• Faulty MC 

04 Abnormal Sensor Voltage • Faulty MC 
• Faulty Harness 
• Faulty Sensor 

06 
 
 

Abnormal EC Sensor • Faulty MC 
• Faulty Harness 
• Faulty EC Sensor 

07 
 
 

Abnormal Engine Control Dial Angle • Faulty MC 
• Faulty Harness 
• Faulty Engine Control Dial 

10 
11 
 

Abnormal Pump 1 Delivery Pressure 
Abnormal Pump 2 Delivery Pressure 

• Faulty MC 
• Faulty Harness 
• Faulty Pump Delivery Pressure Sensor 

12 
13 

Abnormal Pump1 Pump Control Pressure 
Abnormal Pump2 Pump Control Pressure 

• Faulty MC 
• Faulty Harness 
• Faulty Pump Control Pressure Sensor 

14 
15 
16 
18 

Abnormal Swing Lever Stroke 
Abnormal Boom Raise Lever Stroke 
Abnormal Arm Roll-In Lever Stroke 
Abnormal Travel Lever Stroke 

• Faulty MC 
• Faulty Harness 
• Faulty Pilot Pressure Sensor 

19 
 
 

Abnormal Oil Temperature • Faulty MC 
• Faulty Harness 
• Faulty Oil Temperature Sensor 

 
 

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



TROUBLESHOOTING / Troubleshooting B 

T5-4-2 

RELATIONSHIP BETWEEN MACHINE 
TROUBLE SYMPTOMS AND RELATED 
PARTS 
This table indicates the relationship between machine 
trouble symptoms and the potential problem parts, 
which may cause trouble if failed, and the evaluation 
methods of these components. 

 
 

Parts 
EC Motor EC Sensor 

Function 

• Moves governor. • Detects minimum governor speed position (2.5 V) only 
when key switch is turned ON. 

• Detects minimum and maximum speed position when 
engine learning is conducted. 

Symptoms in control 
system when trouble 
occurs. 

• Governor lever doesn’t move. • Engine speed is controlled based on idle position set 
when key switch is turned ON. Therefore, engine 
speed is always controlled with error in idle position 
setting if set incorrectly. 

Symptoms in machine 
operation when trouble 
occurs. 

• Even if engine control dial is turned, en-
gine speed doesn’t increase from slow 
idle speed. 

• Engine start may be difficult though 
starter rotates. 

• Engine will stall if discontinuity occurs in 
EC motor while engine is running at 
more than a specified speed. 

• Engine will become uncontrollable if dis-
continuity occurs in EC motor while en-
gine is running at lower than a specified 
speed. Engine cannot be stopped with 
key switch. 

• Error in setting will seldom occur so that change in 
machine operation will not be noticed. 

• In case error is set on lower side, engine speed 
changes but runs slower than normal through the full 
range when engine control dial is turned. (Note: In 
case error is set on upper side, EC motor is driven so 
that it runs faster than the control range. However, 
motor, a worm gear type, holds governor lever at 
maximum constant position, preventing engine stall. 
When engine control dial is turned to minimum speed 
position, governor lever is returned to idle position.) 

• When starting engine, engine speed fluctuates. 
• Starting engine is occasionally difficult. 

By Fault 
Code  

Fault code 06 is displayed. 

By Monitor 
Function 

 

Monitor Item: EC Angle (Displayed by built-in diagnosing 
system) 

Using Test 
Harness 

• Install lamp harness (ST 7125) to check 
EC output signal and harness for any 
abnormality.  

Evaluation 

Others   

NOTE 
• Engine is stopped by EC motor. (Engine 

stop motor is not provided.) 
 Fuel cut-off cable is provided. 

• If EC sensor is faulty, engine learning is not performed. 

Descriptions of Control 
(Operational Principle 
Section in T/M) 
 

T2-1 T2-1 

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



OPERATIONAL PERFORMANCE TEST / Engine Test 

T4-3-8 

NOZZLE CHECK 
 

Summary: 
1. Check the injection pressure and the spray pat-

tern with a nozzle tester. 
2. Before starting work, clean the nozzle holder 

mounting area to avoid contamination in the en-
gine. 

 
Preparation: 
1. Remove the nozzle holders. 

Remove all nozzle holders and fuel injection pip-
ings from the engine. 

2. Attach a nozzle holder to the nozzle tester. 
 

Measurement: 

 CAUTION: Never touch spray directly. The 
fuel spray from the nozzle may penetrate the 
skin, resulting in serious injury. If fuel pene-
trates into the blood stream, it may cause 
blood toxication. 

 
1. Injection pressure 

After attaching the nozzle holder to the nozzle 
tester, strongly make several strokes of the tester 
to inject fuel. Then, while operating the tester at 
approx. 60 time strokes a minute, measure the 
fuel injection pressure. 
If adjustment is required, loosen the lock nuts and 
adjust the adjusting screws. Turn clockwise to in-
crease the pressure, and counterclockwise to de-
crease the pressure. 

2. Spray pattern  
For this test, turn the pressure tester knob to by-
pass the pressure gauge. Attach the nozzle 
holder to the nozzle tester. Strongly make several 
strokes of the tester and check the fuel spray pat-
tern. 

3. Oil tight condition 
Keep the pressure slightly below the injection 
pressure. Check for fuel leak from around the 
nozzle tip. 

 

 NOTE: Use clean diesel oil. 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
T107-06-02-006 
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TROUBLESHOOTING / ICX 

T5-7-8 

ICX FAULT CODE LIST 
 

Fault 
Code Trouble Remarks 

1 Abnormal Internal RAM In case of SAM error 

2 Abnormal Flush Memory In case of SAM error 

3 Abnormal Exterior In case of SAM error or read-write error 

4 Abnormal EEPROM In case of SAM error 

5 Overwritten Data Save Area In case data save area was overwritten. 

6 Abnormal Time In case RTC data was other than figures. 

7 MC Communication Timeout (For ZAXIS) In case MC communication didn’t last for more than 7 
seconds. 

8 Monitor Communication Timeout In case monitor communication didn’t last for more than 
24 seconds. 

9* MC Communication Timeout (For EX5) In case MC communication didn’t last for more than 20 
seconds. 

10 Satellite Terminal Communication Timeout In case satellite communication didn’t last for more than 
1 minute. 

 
 NOTE * Fault code 9 may be displayed on only the 

machine (Type: EX5 with minor change), to 
which the ICX is installed later. 

 
 
 
SATELLITE TERMINAL FAULT CODE LIST 

 

 
Fault 
Code Trouble Remarks 

101 Satellite Terminal: Internal Error Abnormal EEPROM 

102 Satellite Terminal: Internal Error Abnormal sent data 

103 Satellite Terminal: Internal Error In case reception is difficult. 

104 Satellite Terminal: Communication Error In case satellite communication cannot be accom-
plished. 

105 Satellite Terminal: Internal Error In case sending retry over occurred or local loop back 
test failed with power ON. 

106 Satellite Terminal: Communication Error  In case sending retry over occurred. 

107 Satellite Terminal: Abnormal Harness In case reception data doesn’t match sending data.  

PREVIE
W

 - 
YOUFIX

THIS
.C

OM

Download full manual at youfixthis.com



TROUBLESHOOTING / Troubleshooting B 

T5-4-3 

 
 
 
 
 
 
 

Engine Control Dial Pump Control Pressure Sensor Pump 1 Delivery Pressure Sensor 

• Indicates governor lever position (engine 
target speed).  

• Monitors pump control pressure to con-
trol auto-acceleration system and travel 
motor swash angle controls. 

• Monitors pump delivery pressure to con-
trol HP mode, auto-acceleration, and 
travel motor swash angle controls. 

• Engine speed doesn’t change even if 
engine control dial is turned. 

• If discontinuity or short circuit occurs in 
engine control dial, target speed of 1400 
min-1 is used as back-up value. 

• No signals arrive to MC • If pump delivery pressure sensor output 
is 0 or 5 V, following symptoms will be 
presented by back-up mode function. 

• Engine speed is kept unchanged from 
1400 min-1. (Auto-idle system functions. 
Engine can be stopped by key switch.) 

• Auto-acceleration control is inoperable 
(but not noticeable). 

• Travel speed is kept in slow mode, not 
allowing to automatically change to fast 
mode.   

• HP mode is inoperable. 
• Auto-acceleration control is inoperable. 
• Travel speed is kept in slow mode, not 

allowing to automatically change to fast 
mode. 

Fault code 07 is displayed. Fault code 12 and 13 are displayed. Fault code 10 is displayed. 

Monitor Item: Engine Target Speed, Dial 
Angle (Displayed by built-in diagnosing 
system) 

Monitor Item: Pump 1 and 2 pump control 
pressure (Displayed by built-in diagnosing 
system) 

Monitor Item: Pump 1 delivery pressure 
(Displayed by built-in diagnosing system) 

   

   

 
• Evaluation by Dr. EX 
 Broken Circuit: 0.25 V or less 
 Short Circuit: 4.75 V or more  

T2-1 T2-1 
 
 

T2-1 
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OPERATIONAL PERFORMANCE TEST / Engine Test 

T4-3-10 

INJECTION TIMING 
 

Inspection: 
1. Position No.1 piston to the top dead center. Turn 

the crank pulley in the direction of rotation (clock-
wise as seen from the front of the engine) to set a 
“TDC” mark on the crank pulley under the “Top 
mark”, located on the timing gear case. 

 
 NOTE: When rotating the crank pulley, remove the 

fan guard. Then, rotate the fan while hold-
ing the fan belt. If it is difficult to rotate, re-
move all glow plugs to release the com-
pression pressure. 

 
2. Remove the timing check hole cover on the front 

section of the fuel injection pump. 
When the mark on the injection pump is set un-
der the projection of the gear case, No.1 piston is 
positioned at the top dead center. If the mark is 
not set under the projection, keep turning to ad-
just. 

 

 NOTE: The alignment mark on the injection pump 
cannot be directly seen through the check 
hole. Use a mirror for checking. 

 
3. Remove the injection piping from No.1 cylinder. 
4. Remove the delivery valve holder for No.1 cylin-

der from the injection pump to pull the delivery 
valve and the spring out. Reinstall the delivery 
valve holder. 

 : 39 to 44 N⋅m 
(4 to 4.5 kgf⋅m, 28.9 to 32.6 lbf⋅ft) 

 

 
 

 
T157-05-02-002 

 
T107-02-12-007 

 

 
T107-02-12-008 

Timing Gear 
Case 

Crank Pulley 

TDC Mark 

Timing Mark 

Top Mark 

Injection Pump 
Alignment Mark 

Check 
Hole 

Gear Case 
Projection

Gear Case 
Projection

Injection Pump 
Alignment Mark
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SECTION 4  

OPERATIONAL 
PERFORMANCE TEST 

 
 

CONTENTS 
Group 1 Introduction 

Operational Performance Tests....................T4-1-1 
Preparation for Performance Tests...............T4-1-2 
 

Group 2 Standard 
ZAXIS160LC Operational Performance 
 Standard Table............................................T4-2-1 
ZAXIS180LC, 180LCN Operational 
 Performance Standard Table ......................T4-2-5 
ZAXIS160LC Main Pump P-Q Diagram .....T4-2-10 
ZAXIS180LC, 180LCN Main Pump 
 P-Q Diagram.............................................T4-2-12 
Injection Pump............................................T4-2-14 
ZAXIS160LC Dr.EX Monitor Indicating 
 Values .......................................................T4-2-16 
ZAXIS180LC, 180LCN Dr.EX Monitor 
 Indicating Values.......................................T4-2-20 
Sensor Activating Range ............................T4-2-24 
 

Group 3 Engine Test 
Engine Speed ...............................................T4-3-1 
Engine Compression Pressure.....................T4-3-4 
Valve Clearance Adjustment.........................T4-3-6 
Nozzle Check ...............................................T4-3-8 
Injection Timing ..........................................T4-3-10 

Group 4 Excavator Test 
Travel Speed ................................................ T4-4-1 
Track Revolution Speed............................... T4-4-2 
Mistrack Check ............................................ T4-4-3 
Travel Parking Leakage ............................... T4-4-4 
Swing Speed ................................................ T4-4-5 
Swing Function Drift Check.......................... T4-4-6 
Swing Motor Leakage .................................. T4-4-8 
Maximum Swingable Slant Angle............... T4-4-10 
Swing Bearing Play .................................... T4-4-12 
Hydraulic Cylinder Cycle Time ................... T4-4-14 
Dig Function Drift Check ............................ T4-4-16 
Control Lever Operating Force .................. T4-4-18 
Control Lever Stroke .................................. T4-4-20 
Combined Boom Raise/Swing  
 Function Check ........................................ T4-4-22 
Boom Raise / Arm Roll-In 
 Combined Operation .............................. T4-4-24 
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SAFETY 
RECOGNIZE SAFETY INFORMATION 
 
• This is the SAFETY ALERT SYMBOL. 

• When you see this symbol on your machine or in 
this manual, be alert to the potential for personal 
injury. 

• Follow recommended precautions and safe 
operating practices. 

 
 

001-E01A-0688  
SA-688 

 
UNDERSTAND SIGNAL WORDS 
 
• On machine safety signs, signal words designating 

the degree or level of hazard - DANGER, WARNING, 
or CAUTION - are used with the safety alert symbol. 
• DANGER indicates an imminently hazardous 

situation which, if not avoided, will result in death 
or serious injury. 

• WARNING indicates a potentially hazardous 
situation which, if not avoided, could result in 
death or serious injury. 

• CAUTION indicates a potentially hazardous 
situation which, if not avoided, may result in minor 
or moderate injury. 
DANGER or WARNING safety signs are located 
near specific hazards. General precautions are 
listed on CAUTION safety signs.  

• Some safety signs don’t use any of the 
designated signal words above after the safety 
alert symbol are occasionally used on this 
machine. 

• CAUTION also calls attention to safety messages in 
this manual. 

• To avoid confusing machine protection with personal 
safety messages, a signal word IMPORTANT 
indicates a situation which, if not avoided, could 
result in damage to the machine. 

• NOTE indicates an additional explanation for an 
element of information. 

002-E01C-1223 

 
SA-1223 

 

SA-1 
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INTRODUCTION 

IN-02 

PAGE NUMBER 
 
• Each page has a number, located on the center 

lower part of the page, and each number contains 
the following information: 
 
Example : T 1-3-5 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
SAFETY ALERT SYMBOL AND HEADLINE 
NOTATIONS 
 
In this manual, the following safety alert symbol and 
signal words are used to alert the reader to the 
potential for personal injury of machine damage. 
 

 This is the safety alert symbol. When you see this 
symbol, be alert to the potential for personal injury. 
Never fail to follow the safety instructions prescribed 
along with the safety alert symbol. 
The safety alert symbol is also used to draw attention 
to component/part weights. 
To avoid injury and damage, be sure to use appropri-
ate lifting techniques and equipment when lifting heavy 
parts. 

 
 
 
•  CAUTION: 

Indicated potentially hazardous situation which could, 
if not avoided, result in personal injury or death. 

 
• IMPORTANT: 

Indicates a situation which, if not conformed to the 
instructions, could result in damage to the machine. 

 

•  NOTE: 
Indicates supplementary technical information or 
know-how. 

 
 
 

Consecutive Page Number for Each Group 
Group Number 
Section Number 
T: Technical Manual   W: Workshop Manual 
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