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TROUBLESHOOTING / General

INTRODUCTION

Refer to the inspection and troubleshooting proce-
dures after any machine trouble has occurred. The
inspection and troubleshooting procedures are pre-
sented in an orderly fashion in this section to quickly
find the cause of the machine trouble and solution.

The troubleshooting section in this manual consists of
8 groups; General, Component Layout, Troubleshoot-
ing A (base machine diagnosis using fault codes),
Troubleshooting B (base machine diagnosis starting
with inspection of abnormal operational status), Trou-
bleshooting C (monitor diagnosis), Troubleshooting D
(Auto-Marccino diagnosis), Electrical System Inspec-
tion, and ICX.

* General
* Component Layout

* Troubleshooting A (base machine diagnosis using
fault codes)
Refer to these procedures if any fault codes are
displayed when the main controller (MC) is diag-
nosed with Dr. ZX. (or the built-in diagnosing sys-
tem)
(MC self-diagnosing function retains a.record of
the electrical signal system malfunction in..the
form of fault codes.)

Example: Fault Code 06: Abnormal .EC Sensor

* Troubleshooting B (base ‘machine diagnosis

starting with inspection of abnormal operational
status)
Refer to these procedures when no fault codes
are displayed after diagnosing the machine with
Dr. ZX (or the built-in diagnosing system). Trace
the cause of.trouble based on the inspected result
of the’abnormal symptom.

Example:'Even if the engine control dial is oper-
ated, engine speed remains unchanged.

* Troubleshooting C (monitor diagnosis)
Refer to these procedures when gauges and/or
indicators are malfunctioning.

Example: Malfunction of fuel gauge

* Troubleshooting D (troubleshooting: of.the front
attachment operational control using fault codes
(ZAXIS135UR).

Use there charts when the self-diagnosing func-
tion of Dr.ZX shows any fault codes in diagnosing
the Auto-MARCCINO Control Unit. Some fault
codes may be displayed on the standard monitor.

Example;
Dr. ZX . Fault Code 11 ---

Arm Roll-Out Malfunction
Standard Monitor : Fault Code UE11 ---

Arm Roll-Out Malfunction

* Electrical System Inspection
Refer to this group when required to obtain pre-
cautions and/or information for the electrical sys-
tem inspection.

Example: Fuse Inspection

* ICX
Refer to these procedures after any fault code is
displayed after diagnosing ICX (Information Con-
troller) or the satellite terminal (optional) with Dr.
ZX. (The controller self-diagnosing function re-
tains a record of the electrical signal system mal-
function in the form of fault codes.)

Example: ICX Fault Code 7: MC Communication
Time Out

In addition, information on the following items is
described in this group.
(1) Trouble shooting and setting procedures of
ICX and satellite terminal using Dr. ZX.
(2) Information on the satellite communication
system
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INTRODUCTION

PAGE NUMBER

e 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

Group Number
Section Number
——® T: Technical Manual

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.

A 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.

l_> Consecutive Page Number for Each Group

W: Workshop Manual

o A cauTiON:
Indicated potentially hazardous situation which
could; if-not avoided, result in personal injury or
death.

e 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.

IN-02



COMPONENT OPERATION / Control Valve

ANTI-DRIFT VALVE

The anti-drift valves are located in the boom cylinder
bottom and arm cylinder rod side circuits to reduce the
cylinder drift.

@NOTE: The boom and arm anti-drift valves are

identical in construction.

Blocking Operation

1.

2.

When the control lever (the spool) is in neutral,
the anti-drift valve (selector valve) is not shifted.
Therefore, the pressure oil in the boom cylinder
bottom (arm cylinder rod side) is applied to the
anti-drift valve check valve via the control valve.
Consequently, the check valve is seated, blocking
the return oil circuit from the cylinder so that the
cylinder drift is reduced.

Releasing Operation

1.

When rolling the arm in or lowering the boom, the
pressure oil from the pilot valve shifts the anti-drift
valve (selector valve).

The hydraulic oil in the check valve spring
chamber is returned to the hydraulic oil tank via
the orifice in the Selector valve.

Accordingly, the check valve is unseated, allowing
the return oil from the boom cylinder-bottom side
(arm cylinder rod side) to flow to the spool.

Boom Cylinder

Anti-Drift Valve
(Selector Valve)

Pressure Qil
from Pump 1

From Pilot

Valve

To Hydraulic
Oil Tank

Anti-Drift Valve

(Check Valve)

T176-03-03-028

To Hydraulic
Oil Tank

Boom Cylinder

L

=gy =T TTIT I\ LT IAF----
| 5 \ ]
» E IC T T T >
o - [% — 1
T : QOTe-e-@
Nl -
' _:_\ 7
! 7

Anti-Drift Valve
(Selector Valve)

Anti-Drift Valve

(Check Valve)

T176-03-03-029

T3-3-28



OPERATIONL PERFORMANCE TEST / Component Test

Evaluation:
Performance of the overload relief valves are normal Main Circuit Adjusting
if the measured main relief pressures (in main circuit Lock Nut Screw

or blade circuit) are within the specified value range.

Refer to T4-2 Operational Performance Standard.

Overload Relief Valve Set Pressure Adjusting
Procedure

@ NOTE: In principle, adjust the overload relief valve

set pressure on a test stand. T176:04-04-003
Adjustment: st
1. Loosen the lock nut. Scjrléjvmg
Main Circuit :
Ammg, 17 MM
r—ax :31.5N-m (3.2 kgf-m, 23.1 Ibf-ft)
Pressure Pressure
Blade Circuit - Increase \ /Decrease
217 mm
r—ax : 19.6 N-m (2 kgf-m, 14.4 [bf -ft)
r : 6 mm T105-06-05-002
2. Turn adjustiing screw (2) to adjust the overload
relief pressure setting referring to the table below. Blade Circuit
i Lock Nut
3. Retighten lock nut (1). / &
4. Recheck the set pressures. . b= \
@ NOTE: Standard Change in Pressure (Reference) I=4 ——- ——
;!
eMain Circuit P J___\
Screw Turns 1/4 1/2 3/4 1 Adjusting Screw
T198-04-04-008
Change in |[MPa 279 |°/559 | 8.36 11.2
Relief (kgflcm?) | (28.5) | (57) | (85.2) | (114)
Pressure | (psi) (405) | (811) | (1212) | (1620) Lock Nut o
Adjusting Screw
eBlade Circuit \
Screw Turns 1/4 1/2 3/4 1
Relief (kgflem?) | (50.5) |(101.0)[(151.4)|(201.9)
Pressure (psi) (718) | (1436)|(2153) | (2811) Pressure /PFBSSUFG
Increase Decrease

T505-06-04-007

T4-5-20



TROUBLESHOOTING / Troubleshooting C

Engine Oil Pressure Switch

Pressure Operation
Faulty engine oil pressure Aoorox. 39 kPa
switch. pprox. 2 .

(0.4 kgf/lcm®, 5.7 psi) or [ ON

less

Broken harness between Aopzrix.f/39 é( Pg 7 osi OFF
monitor and engine oil pres- (0.4 kgf/cm®, 5.7 psi) or

YES sure switch. higher

Faulty monitor.

NO

Connector (Harness end connector terminals seen
from the open end side)

P - ZAX1S110, 110M, 120, 130, 130LCN, 125US, 135US
Burnt indicator light.

Monitor Connector C

Faulty engine oil pressure 10 !

switchror faulty engine oil
pressure system, or clogged 18

ZAXIS135UR

Short-circuited harness be-

tween monitor and engine oil Monitor Connector A
pressure switch.

10 1

Faulty monitor. 20 1

T5-5-15



UPPERSTRUCTURE / Main Frame

A CAUTION: Front attachment assembly

weight:

1800 kg (3970 Ib) (ZAXIS110, 110M, 125US)
2000 kg (4400 Ib) (ZAXIS120, 130, 130LCN,
135US)

3300 kg (7275 Ib) (ZAXIS135UR)

7. Install front attachment assembly (7). Then, fill

with hydraulic oil.

(Refer to “Remove and Install Front Attachment”

in this section.)
— :5mm

r—ax 9.8 N-m (1.0 kgf-m, 7.2 Ibf-ft)

(ZAX1S135UR Angle sensor for boom foot)
217 mm

:50 N-m (5.1 kgf-m, 37 Ibf-ft)

:19 mm

:29.5 N-m (3 kgf-m, 21.5 Ibf-ft)
124 mm

:270 N-m (27.5 kgf-m, 190 Ibf-ft)
127 mm

:400 N-m (41 kgf-m, 295 Ibf-ft)
(Stopper bolt for boom foot pin)
127 mm

:93 N-m (7.5 kgf-m, 54 Ibf-ft)
(Hydraulic line fitting for boom foot)
: 36 mm

:175 N-m (18 kgf-m, 130 Ibf-ft)
(Hydraulic line fitting for boom foot)

AT T

. Start the engine and set the front-attachment in
posture for checking hydraulic oil level in its tank.
Inspect the hydraulic oil level and check if there
is any oil leakage.

W105-02-03-002

M104-07-021

W2-3-7



UNDERCARRIAGE / Travel Device

ASSEMBLE TRAVEL BRAKE VALVE
(ZAXIS110, 120, 130, 130LCN, 125US,
135US, 135UR)

s'oro[ooTelRI8I0]®

(oLl

ii/

== &j
W176-03-02-010
9 10 117 12 8
1- Plug (2 Used) 5- Spool 9- Poppet (2 Used) 13 - Plug
2+ O-Ring (2 Used) 6 - Valve Housing 10 - Spring (2 Used) 14 - O-Ring
3 - Spring (2 Used) 7 - Plug 11 - O-Ring (2 Used) 15 - Spring
4= Stopper (2 Used) 8- O-Ring 12 - Relief Valve (2 Used) 16 - Spool

W3-2-28



ENGINE ASSEMBLY Il 4-11

5. Place the camshaft on a measuring stand.
Use a dial indicator to measure the camshaft runout.
Note the total indicator reading (TIR).

If the measured run-out exceeds the specified limit,
the camshaft must be replaced.

mm (in)

Limit

less than
Camshaft Run-Out TIR 0.12 (0.005)

CYLINDER BODY AND LINER

Cylinder Liner Bore Measurement

Use a cylinder indicator to measure the cylinder liner
bore at measuring position (1} in line with the crankshaft
) and across the crankshaft (3).

Measuring Point (1) mm (in): 20:0(0.79) (Maximum
Wear Portion)

If the measured value exceeds the specified limit, the
cylinder liner must.be replaced.

mm {in)
Standard Limit
Cylinder Liner Bore 105.021-105.060 105.20
Total indicator Reading | (4.1347-4.1362) (4.1417)

Note:

Thevinside of the dry type cylinder liner is chrome
plated. It cannot be rebored or honed.

If the inside of the cylinder liner is scored or scorched,
the cylinder liner must be replaced.



SYSTEM / Control System

Auxiliary Flow Rate Control (Only on the
machines equipped with the auxiliary pressure
sensor and auxiliary flow rate control solenoid
valve)

Function: Restricts the oil flow to the auxiliary spool
when the combined operation of the swing,
boom raise, and arm roll-in is made while
operating a front attachment using the
auxiliary spool to maintain controllability of
the combined operation.

Operation: The MC activates the auxiliary flow rate
control solenoid valve (optional) so that the
oil flow to the auxiliary spool is restricted
under the following conditions.

Operating Conditions:

Auxiliary Pressure Sensor: ON

Swing, Boom Raise, Arm Roll-In Pressure Sensors:
ON

T2-1-34



OPERATIONAL PERFORMANCE TEST / Standard

ZAXIS135US
PERFORMANCE TEST DESIGNATION (Performance Remarks
Standard)
BOOM RAISE/SWING (Bucket Empty) sec 33403 2.52 m Arm
............................................................................................................... o 0.50 m3(PCSA heaped) bucket
(Bucket Teeth Height: H) mm 5600 or more

BOOM RAISE/ARM ROLL-IN (Bucket Empty) 5.0L0.5 2.52m Arm
sec T 0.50 m”(PCSA heaped) bucket
PRIMARY PILOT PRESSURE = MPa (kgficm?, psi)
Engine: Fast Idle 4.0 5
............................................................................................................... (40", 570" )
Engine: Slow Idle 3.5

(35+10 50845142
-5 71)

SECONDARY PILOT PRESSURE)
(Engine: Fast Idle and Slow Idel)
MPa (kgf/cm?,

3.4 t0 4.0 (34 to 40,
483 to 570)

Value indicated on Dr.EX
(Lever: Full Stroke)

SOLENOID VALVE SET PRESSURE
MPa (kgf/cm?,

Value Indicated On
Dr. EX+0.2 (2, 28)

MAIN PUMP DELIVERY PRESSURE
MPa (kgflcm?,

0 7+10 N
(7%, 100""% ;)

Value indicated on Dr.EX

MAIN RELIEF VALVE SET PRESSURE
MPa (kgf/cm?,

34.3"%% 5 (350",

Value indicated on Dr.EX

............................................................................................................... 49807 71)
Swing 33.3"%% 5 (340"°, | Value indicated on Dr.EX
............................................................................................................... 48357 71)
Travel 34.3"%% ) (350"%°, | Value indicated on Dr.EX
49807 54)

OVERLOAD RELIEF VALVE SET PRESSURE
MPa (kgf/cm?, psi)

(Reference values at
50 L/min)

Boom (Raise/Lower), Arm Roll-In, and
Bucket Roll-In

37.3"%,
(380""%,, 5400 1)

Arm Roll-Out, Bucket Roll-Out

39.2"10,

(400""%,, 5690 1)

MAIN PUMP FLOW TEST (L/min) Refer to page T4-5-13, 14
.SWING MOTORDRAINAGE =~ (L/min)
........ With constant maximum speed 0.4 or less Allowable Limit: 0.6
With.the motor relieved 1.6 or less Allowable Limit: 2.0
\TRAVEL MOTORDRAINAGE (Lmin)
________ With the track jackedup 0.3t01.2 Allowable Limit: 1.8
With the motor relieved 0.3t01.9 Allowable Limit: 2.5

T4-5-12
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