CONNECTOR LOCATION CHART AND ELECTRICAL
TROUBLESHOOTING CIRCUIT DIAGRAM BY SYSTEM

Monitor Panel System Circuit Diagram (M Circuit)
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TROUBLESHOOTING

CONNECTOR LOCATION CHART AND ELECTRICAL

CIRCUIT DIAGRAM BY SYSTEM

* This circuit diagram has been compiled by extracting the governorepump controller system (pump control),
PPC lock system and backup alarm system from the overall electrical circuit diagram.
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TROUBLESHOOTING

E101

Error Code in Electrical System [E101] (Abnormal data in error history)

User Code

Error Code

Failure Code Failure

— E101

DAFOKT phenomenon

Abnormal data in error history
(in Monitor Panel system)

Failure content

* The voltage in the firm power source circuit for Monitor Panel (battery) has dropped below 12 V or
exceeded 36 V.

Response from
Monitor Panel

* None in particular

Phenomenon
occurring on » A display for information on the failure history (in the electrical system) cannot be called.
machine
Cause Standard value in normalcy and references for troubleshooting
1 | Fuse No. 17 defective If the fuse No. 17 is blown, there is a big possibility that the circuit has:a‘grounding fault.
(cause 4 reference)
5 Fusible link No. A35 If the fusible link No. A35 is blown, there is a big possibility that the circuit has a ground-
defective ing fault. (cause 4 reference)
3 * Turn the engine starting switch OFF for the preparations; and hold it in the OFF position
g for the troubleshooting.
2 Disconnection of wiring | Between wiring harness from P01 (female) (8) t0,JO7 to Resistance Below 1 O
£ 3 harness FB1-17 outlet value
E (Disconnection or y . Resistance
S connector contact fault) Wiring harness between FB1-17 inletand A35 (male) (2) value Below 1 Q
©
= — - .
3 Wiring harness between A35 (male) (1) and A23 (B termi Resistance Below 1 O
S nal) value
1”3’  Turn the engine starting switch OFF for the preparations, and hold it in the OFF position
] for the troubleshooting.
(]
@ Grounding fault of wiring | Between wiring harness between P01 (female) (8) to J07 Resistance Above
S 4 harness and FB1-17 outlet and grounding value 1 MQ
§ (Contact with grounding | Between wiring harness between FB1-17 inlet and A35 Resistance Above
2 circuit) (male) (2) and grounding value 1 MQ
;{ Between‘wiring harness between A35 (male) (1) and A23 Resistance Above
(B terminal) and grounding value 1 MQ
% Turn the engine starting switch OFF for the preparations, and hold it in the OFF position
_ i for the troubleshooting.
5 | Monitor Panel defective POL Voltage
Between (8) and (6) (7) 20-30V
20-312 PC160LC-7
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TESTING AND ADJUSTING

INSPECTION AND ADJUSTMENT OF ENGINE RPM

INSPECTION AND ADJUSTMENT OF ENGINE RPM

* Engine inspection and maintenance tools

Mark Part No. Part Name
A 1 799-203-8001 Multi-tachometer
2 795-790-2500 Adapter

* Engine RPM may be detected using a monitor-
ing function in the monitor panel (special func-
tion furnished to the monitor panel).

s N
Monitoring
010 Engine Speed
2000 r/min
HoLD (A JwIm(~Z]
N J

TWP02736

A Be careful not to touch the strongly heated por-
tion of the engine by accident while installing a
measurement equipment.

Inspection
1. Open the engine hood and remove the guard of
the air conditioner compressor belt.

2. Remove cover (1).
* Use a filter wrench to take off the cover.

AJF00245]

20-104
1)

3. Fit adapter A2, and connect pickup set [1] and
meter [2] of multi-tachometer Al.

AJF00246

4. Measure the. engine RPM after setting each
measurement condition.
1) RPM atlow idling:

i) . Set the fuel dial at low idling (MIN).

if). Move all the control levers of work
equipment, swing and travel to the NEU-
TRAL position.

2) RPM at high idling:

i) Turn the auto-decelerator OFF.

i) Set the fuel dial at high idling (MAX).

iii) Move all the control levers of work
equipment, swing and travel to the NEU-
TRAL position.

3) RPM at fuel pump relief
i) Set the fuel dial at high idling (MAX)
i) Putthe arm in the OUT relief position.
4) RPM when pump relief and one-touch power
max. switch are set (near rated RPM)

i) Set the fuel dial at high idling (MAX).

i) Put the arm in OUT relief position and
keep the one-touch max. power switch
depressed.

* The one-touch power max. function is
automatically released in 8.5 seconds,
even if the knob switch is kept de-
pressed. Take measurement during the
period.

5) RPM when auto-decelerator is set

i) Turn the auto-decelerator ON.

i) Set the fuel dial at high idling (MAX).

iii) Move all the control levers of work
equipment, swing and travel to the NEU-
TRAL position.

* Approx. 5 seconds after all the control le-
vers are moved to the NEUTRAL posi-
tion, the rpm falls automatically. That is
when the rpm with the auto-decelerator
in motion should be measured.

PC160LC-7



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR ENGINE RELATED PARTS

STANDARD VALUE TABLE FOR ENGINE RELATED PARTS

Applicable model PC160LC-7
Engine SAA4D102E-2
ltem Measurement condition Unit Standard valge Service ligg
for new machine value
High idling 2,350 + 70 2,350 £70
Engine speed Low idling rpm 1,030 = 50 1,030 £ 50
Rated speed 2,200 2,200
At sudden acceleration Bosch Max. 1.0 Max. 2.0
Exhaust gas color ind
At high idling Index Max..0:5 Max. 1.5
Valve clearance Intake valve 0.25 —
mm
(Normal temperature) Exhaust valve 051 _
Difference
Compression pressure Oil temperature: 40 — 60°C MPa Min. 2.4 between cyinders
P P Engine speed: 250rpm {kg/cmz} {Min. 24.6} Min. 1.0
{Min. 10.3}
] (Water temperature: operating range) kPa Max. 1.2 5.1
Blow-by pressure At rated output {mmH,0} {Max. 123} {520}
(Water temperature: operating range)
Oil pressure At high idling MPa (;438 - gg? ?2.265}
- 2 V0. :
(SAEL5W-40) At low idling {kg/em?} Min. 0.15 0.09
{Min. 1.5} {0.9}
Oil temperature Whole speed range (inside oil pan) °C 80 - 110 120
Fuel injection timing Before Top Dead Center °(degree) 11+1 11+1
Fan belt tension mm 8 Min. 6, Max. 10
: — Deflection when pressed with finger
Air conditioner _ force of approx. 58.8 N{6 kg} mm 5_g 5_g
compressor belt tension
20-2 PC160LC-7
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TROUBLESHOOTING

CONNECTOR LOCATION CHART AND ELECTRICAL
CIRCUIT DIAGRAM BY SYSTEM

Governor Control System Circuit Diagram (G Circuit) of GovernorePump Controlle
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TROUBLESHOOTING E112

Related circuit diagram

Wiper motor
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TROUBLESHOOTING

E112

Error Code in Electrical System [E112
(Short-circuiting in normal rotation system of windshield wiper motor drive)

User Code

Error Code

Failure Code Failure

E112

DY2DKB

phenomenon

Short-circuiting in normal rotation system of wind-
shield wiper motor drive (in monitor panel system)

Failure content

« Abnormal current flew to the windshield wiper motor normal rotation circuit, when power is provided.

Response from
Monitor Panel

« Power supply to the windshield wiper motor normal rotation circuit is turned OFF.

Phenomenon
occurring on
machine

* The windshield wiper stops moving.

Cause

Standard value in normalcy and references for troubleshooting

Windshield wiper motor
defective

(Internal short-circuiting
or grounding fault)

* Turn the engine starting switch OFF for the preparations, and hold it in the OFF position

for the troubleshooting.

W04 (female)

Continuity and resistance value

Between (3) and (1)

Continued

Between (3) and grounding

Above 1 MQ

harness

circuit)

Grounding fault of wiring

(Contact with grounding

* Turn the engine starting switch OFF for the preparations, and hold it in the OFF position

for the troubleshooting.

Between wiring harness between P01 (female) (9) and

W04 (male) (3) and grounding

Resistance

Above 1 MQ
value

Presumed cause and standard value in normalcy
N

3 | Monitor panel defective

% Turn the engine starting switch OFF for the preparations,

for the troubleshooting.

and hold it in the ON position

PO1 Windshield wiper switch Voltage
OFF Below 3V
Between (9) and grounding ON Below3V<20-30V

(at constant cycle)

20-314
1)
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TESTING AND ADJUSTING

MEASUREMENT OF EXHAUST GAS COLOR

MEASUREMENT OF EXHAUST GAS COLOR

* Exhaust gas color measurement tool

Mark Part No. Part Name
B 1 799-201-9000 Handy Smoke Checker
2| Commercial product Smoke Meter

A Be careful not to touch the highly heated parts,
while fitting and detaching a measurement tool.

If no compressed air or power is not available in
the field, use Handy Smoke Checker B1. For
recording official data, use Smoke Meter B2.

*

Measurement with Handy Smoke Checker B1

1)
2)

3)

4)

Fit a filtering paper to Handy Smoke Checker
B1.

Insert the exhaust gas intake pipe into the
exhaust pipe (1).

Start the engine and keep it running until the
engine cooling water temperature comes
within the operating range.

Let the exhaust gas stay on the filtering
paper by operating a handle of Handy
Smoke Checker B1, when the engine speed
is suddenly accelerated or kept at high
idling.

5)

6)

Take out the filtering paper and compare it
with.the attached scale for judgement.
Detach'the measurement tool after the mea-
surement, and make sure the machine is
back to normal condition.

2. Measurement with Smoke Meter B2

1)

Insert probe [1] of the Smoke Meter B2 into
the exhaust gas pipe outlet, and fasten it to
the outlet with a clip.

20-106

1)

2)

3)

4)

5)

Connect the probe hose, accelerator switch

outlet and air hose to the Smoke Meter B2.

* Keep: the pressure of the supplied com-
pressed air below 1.5 MPa {15 kg/cm?}.

Connect. the power cable to an outlet of

AC100V.

* | Confirm that the Smoke Meter power
switch is in the OFF position, before con-
necting the power cable to an outlet.

Fit a filtering paper by loosening the suction

pump cap nut.

* Fit the filtering paper securely so that air
may not leak.

Move the Smoke Meter B2 power switch to

the ON position.

BWP10457

6)

7)

8)

9)

Start the engine and keep it running until the
engine water temperature rises to the oper-
ating range.

Let the exhaust gas stay on the filtering
paper by depressing the accelerator pedal of
Smoke Meter B2, when the engine speed is
suddenly accelerated or kept at high idling.
Put the polluted filtering paper on non-pol-
luted filtering paper (more than 10 sheets) in
the filtering paper holder, and read the indi-
cated value.

Detach the measurement tool after the mea-
surement, and make sure that the machine
is back to normal condition.

PC160LC-7



TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model PC160LC-7
(;?)tr?- Iltem Measurement Condition Unit Standard value Permissible value
* Engine water temperature:
Within operation range
Pump at relief * Hydraulic oil temperature: Within 2,145 + 100 2,145 +1 00
operation range
* Engine at high idling
* Arm OUT relief condition
- * Engine water temperature:
9 Within operation range
Q_ . . . .
7 . * Hydraulic oil temperature: Within
2 A;&‘;“S relief + one touch | o ration range rm 2,055 + 100 2,055 + 100
=y P P  Engine at high idling
w » Arm OUT relief + One-touch power
max. switch in ON condition
 Engine at high idling
Speed when auto- * Auto-deceleration switch in ON
dgceleration is operated condition 1,400 £ 100 1,400 £ 100
P * All control levers in NEUTRAL
condition
RAISE 8.0£0.5 8.0£05
Boom control valve St 95105 95105
() « Engine stopped i I
=3 g PP IN 9.5+05 95+05
> 5 | Arm control valve
ol ouT mm 8.0£0.5 8.0£05
50
S 8 | Bucket control valve 8.0+0.5 8.0+0.5
o0 Swing control valve * Engine stopped 75+05 75+05
Travel control valve 75+05 75+05
_ Boom control lever 85+ 10 85+ 10
% Arm control lever + Engine stopped 85 + 10 85 + 10
8 ¢ [Bucket control lever " At center of control lever grip 85 = 10 85+ 10
5 9 _ T » Max. reading up to stroke end mm " "
32 Swing control lever (excepting lever play in NEU- 85+10 85+10
§ Travel control lever TRAL position) 11512 115+ 12
= Play of control lever Max. 10 Max. 15
157+ 3.9 Max. 24.5
Boom control lever (1.6 + 0.4} {Max. 2.5}
Arm control lever 15.7£3.9 Max. 24.5
g2 * Hydraulic oil temperature: Within {1.6 £ 0.4} {Max. 2.5}
(] .
o> operation range 12.7+£2.9 Max. 21.6
En% PRgIEt control lever « Engine at high idling Nikg} {1.3+0.3} {Max. 2.2}
2= ] * At center of control lever grip 9 12.7+2.9 Max. 21.6
E’_ S Swing control lever « Attip in case of pedal (1.3+0.3} {Max. 2.2}
05  over » Max. reading up to stroke end 265+ 6.6 Min. 431
{2.7 £ 0.7} {Min. 4.4}
Travel control lever 8042201 Mo 1176
4 £ 20. ax. .
Papel (8.2 2.0} {Max. 12}
PC160LC-7 20-3
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TROUBLESHOOTING

CONNECTOR LOCATION CHART AND ELECTRICAL

CIRCUIT DIAGRAM BY SYSTEM

Pump Control System Circuit Diagram (P Circuit) of GovernorePump Controller
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TROUBLESHOOTING E113

Related circuit diagram

Wiper motor
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TROUBLESHOOTING

E113

Error Code in Electrical System [E113
(Short-circuiting in reverse rotation system of windshield wiper motor drive)

User Code

Error Code

Failure Code Failure

E113

DY2EKB

phenomenon

Short-circuiting in reverse rotation system of wind-
shield wiper motor drive (in Monitor Panel system)

Failure content

« Abnormal current flew to the reverse rotation circuit of the windshield wiper motor drive, when the
windshield wiper was set in motion.

Response from
Monitor Panel

« Power supply to the reverse rotation circuit of the windshield wiper motor drive was switched OFF.

Phenomenon
occurring on » The windshield wiper stopped moving.
machine
Cause Standard value in normalcy and references for troubleshooting

defective

Windshield wiper motor

(Internal short-circuiting
or grounding fault)

* Turn the engine starting switch OFF for the preparations; and-hold it in the OFF position

for the troubleshooting.

W04 (female)

Continuity and resistance value

Between (1) and (3)

Continued

Between (1) and grounding

Above 1 MQ

harness

circuit)

Grounding fault of wiring

(Contact with grounding

% Turn the engine starting switch OFF for the preparations, and hold it in the OFF position

for the troubleshooting.

Between wiring harness between P01 (female) (10) and

W04 (male) (1) and grounding

Resistance

Above 1 MQ
value

Presumed cause and standard value in normalcy
N

3 | Monitor panel defective

% Turn the engine starting switch OFF for the preparations,

for the troubleshooting.

and hold it in the ON position

PO1 Windshield wiper switch Voltage
OFF Below 3V
Between (10) and grounding ON Below3V<20-30V

(at constant cycle)

20-316
1)
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TESTING AND ADJUSTING ADJUSTMENT OF VALVE CLEARANCE

ADJUSTMENT OF VALVE CLEARANCE

* Valve clearance adjustment tools

Mark Part No. Part Name
c 1 795-799-1131 Gear
2 | Commercial product Thickness Gauge

1. Open the engine hood and remove the guard of
the air conditioner compressor belt.

2. Remove all cylinder head covers (1).

5. While No. 1 cylinder'is at the compression top
dead center, adjust the valve clearances marked
with @ in‘the valve arrangement diagram
according to the following procedure.

* Valve arrangement diagram

AJF00250
No. | A 3 4
EX ( J O o O
IN o o O O
9JF00625

1) Insert thickness gauge C2 in clearance (b)
between rocker arm (4) and valve stem (5)
and adjust the valve clearance with adjust-
ing screw (6).

* For the adjustment, turn the adjusting
screw with filler gauge C2 inserted to the
extent that filler gauge C2 can be lightly

4. Rotatethe crankshaft forward with gear C1 and

tch yellow paint (a) of the crank pulley to th moved.
match yetlow pain (a) of the crank puliey o the 2) Fix adjusting screw (6) and then tighten lock
tip of pointer (3) to set No. 1 cylinder to the com- nut (7)

pression top dead center.

% When No. 1 cylinder is at the top dead cen-
ter, its rocker arm can be manually moved as
much as the valve clearance. If it cannot be
moved, that means that No. 1 cylinder is not
yet at the top dead center. In that case, rotate
it by one more turn.

G —1 Lock nut: 24+4 Nm{2.45+0.41kgm}
* Check the valve clearance again after
tightening lock nut (7).
* Proceed to the next step once all the adjust-
ments of valve clearance indicated with a
black bullet mark (®) have been completed.
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TESTING AND ADJUSTING

STANDARD VALUE TABLE FOR CHASSIS RELATED PARTS

Applicable model PC160LC-7
Cate- Item Measurement Condition Unit Standard value | Permissible value
gory
. i i . When
H)_/dr'aullc oil temperature: hydraulic il Max. 5.9 Max. 5.9
Within operating range temperature {Max. 60} {Max. 60}
* Engine: High idling is about 50°C ' '
Unload pressure » Working mode: A W
+ Measure pump outlet pres- en
hydraulic oil Max. 7.4 Max. 7.4
sure when all control levers temperature {Max. 75} {Max. 75}
are in neutral. is about 80°C
At normal 348+1.0 33.3-36.8
Boom relief pres- relief {355 + 10} {340 i 375}
sure At power-up 37.3+1.0 36.3-39.2
« Hydraulic oil temperature: | relief {380 £ 10} {370 — 400}
Within gpgratl_ng_ range At normal 35.1+£1.0 33.6 -37.0
_ * Engine: High idling relief {358 £ 10} {343 - 378}
Arm relief pressure | « Working mode: A
« Measure pump outlet pres- At power-up 373+ 1.0 36.3 —39.2
sure when circuit to be relief {380 £10} {370 — 400}
o measured is relieved. At normal 34.8+1.0 33.3-36.8
S | Bucket relief pres- relief {355 £ 10} {340 - 375}
@ |sure Atpower-up | MPa 573410 36.3-39.2
s relief {kg/cm<} {380 + 10} {370 — 400}
O | swing relief pres- | * gggrrgttijrlli; EJziaIntge(ranperature: Within 309+15 28.9-32.9
sure « Engine: High idling {315 £ 15} {295 — 335}
. » Working mode: A
Travel relief pres- |, \easure pump outlet pressure when 37.3 f i'o 367'3 - 29'2
sure circuit to be measured is relieved. {380 £ 10} {370 — 400}
* Hydraulic oil temperature: Within operat-
ing range
Control circuit * Engine: High idling 3.23+0.2 2.84-3.43
basic pressure » Measure outlet pressure of self-pressure {332} {29 - 35}
reducing valve when all control levers are
in neutral.
* Hydraulic oil temperature: | When all
Within operating range levers are in 442 f 100 442 f 100
: ; * Engine: High idling neutral {46 + 10} {46 + 10}
LS differential « Working mode: A
pressure « Measure difference While bucket 29+01 224+01
between pump pressure is digging {225+ 1} {22.5 + 1}
and LS pressure. (Ful)
‘Hydraulic oil temperature: Within operat-
ing range
* Engine: High idling
: » Working mode: A deg Max. 100 Max. 130
Oy uppeot swing » Measure deviation of swing circle when (mm) =) )
upper structure stops swinging after one
turn.
 For measuring posture, see SWING 1.
* Hydraulic oil temperature:
Within operating range
\ « Engine: High idling 90 deg 3.0+£0.3 Max. 3.7
< ) » Working mode: A
B l\'ATﬁ tiﬁken tostart |, Measure time taken to pass
i ging 90 degrees and 180 )
degrees after starting point. 180 deg 42+04 Max. 5.5
» For measuring posture, see
SWING 1. sec
* Hydraulic oil temperature: Within
operating range
: * Engine: High idling
Time taken to « Working mode: A 25+25 Max. 30
swing » Measure time taken to swing 5 turns after
swinging 1 turn.
» For measuring posture, see SWING 1.
20-4 PC160LC-7
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TROUBLESHOOTING INFORMATION CONTAINED IN TROUBLESHOOTING TABLE

Relative Electrical Circuit Diagram

This is part of the electrical circuit diagram which shows the portion where the failure occurred.

» Connector No.: Indicates (Type - numbers of a pin) (color)
» Arrow: Roughly indicates the location in the machine where it is installed.
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