| GROUP 3 MECHATRONICS SYSTEM

1. ALL SPEED ARE SLOW

% Boom, arm, bucket, swing and travel but engine speed is good.
% Spec : H-mode 2150 +50rpm S-mode 2150 *50rpm
L-mode 1950 +50rpm F-mode 1650 +50rpm

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
YES Defective
YES | Check pressure | | hydraulic system.
at EPPR valve
YES| Check electric SPEC . 17-23 ke NO Defective Replace.
current at EPPR oEF TEST4 EPPR valve.
valve
SPEC420~480mA |\ 5 Defective CPU Replace.
Check resistance SEETEST3 controller.
between m
CN-506) - (8) YES Short circuit or Check & repair
SPEC:24+19(20°C) poor connection wire harmness or
SEE:TEST1
Check resistance between CN-50- | between CN-50 -
NO | at EPPR valve CN-75. CN-75.
SPEC:24+19 (20°C) ;
ekl NO Defective EPPR Replace
valve.
Wiring diagram
i#}f— ¥ Normal
l -
a7 Emergency: --------
PROLI X S. W
— 6
i o
gH 1 31 ﬁi% O/O*)W
8 M 2 [
CN-50 Cs-7
11 1\ K
’ e i EPPR V/ V
ON-51 N 2 N 75
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2) TEST PROCEDURE
SPEC : 24 + 12(20°C)

(1) Test 1 : Check resistance at connector
CN-50(6)-(8).
@ Starting key OFF,

o o ON-50

© Remove CPU controller and disconnect CPU T2T3T21s

connector CN-50. o CONTROLLER @7 (@]9 10
® Check resistance between pin and at ON-50

connector CN-50(6)-(8).

=
SO

ul'tineter

(2) Test 2 : Check resistance at connector
CN-75.
@ Starting key OFF,
@ Disconnect connector CN-75 from
EPPR valve at main hydraulic pump.
® Check resistance between 2 lines as
figure.

SPEC : 24 + 12(20°C)

(3) Test 3 : Check electric current at EPPR
valve. SPEC : 420~480mA (S mode)
@ Install multimeter as figure.
@ Start engine.
® Set S-mode and cancel auto decel

mode.
CN-75
@ If tachometer show approx 2150+50rpm, —
Check electric current. o
°© o
= )
O, O
EPPR VALVE g;
Null/t‘i\ \r;et er

6-38



(2) Test 4 : Check pressure at EPPR valve.

@ Remove plug and connect pressure
gauge as figure.
Gauge capacity : 0 to 40~50 kg/lcm?

(0 to 570~710 psi)

@ Start engine.

@ Set S-mode and cancel auto decel
mode.

@ If tachometer show approx. 2150+50rpm,
check pressure.

® If pressure is not correct, adjust it.

® After adjust, test the machine.
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SPEC : 17~23 kglcm?(242~327 psi)

Supply line, pilot pre

CN-75

Pressure adjusting
screw
I ocknut




2. ENGINE SPEED IS SLOW AT ALL MODE

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
ES If test 7 is good
Check tachometer Check TEST 1~4
YES | work property or s
not by changing Checkresieton Misalignment Clean speed
_ the mode. eck resistance -
Check resistance : between between sg)«;ed senspr and adjust.
vEs | between i SEE : TEST6 NO| CN-52(14) - sensor and fly SEE: 5-25page
CN-50(2) - (3) and CN-51(12) wheel
@-6) specozoam No|©
SPEC:5~10 Q SEE:TEST7 ]
Check linkage SEE:TEST5 NO Defective governor | Replace govemor
between governor | | motor or short circuit | motor or hamess.
motor - injection or poor connection | assembly.
pump. between CN-50 -
CN-2and CN-2-
CN-76
NO Improper operation | Adjust or repair.
by loosening or
interference of
VES linkage.
Short circuit or poor | Check and repair.
Check resistan connection
o t\e/\f resisiance | | between CN-51
ceD- ff; o (12)-CD-17(2) or
@-@) CN-52(14)-CD-17(2)
SPEC:0.2~0.410 NO Defective Replace.
SEE : TEST 8 speed sensor.
Wiring diagram
5#{2— % Normal
1
CN-47 Emergency : --------
2 5 PROLI X S. W
3 — o Lo
2 4 i\
- ‘ — 34— @7&1
6 \ g I
CN-50 S 7
11 L1
12 L K §
(\_|EPPR VI
> 1 ’ > (K] [EPPR VI
ON-51 ON-2 75 SPEED SENSCR
2
> f ¢
14 Ch 17
CN-52 L5 1
3 2 POT( POTENTI OVETER)
1 é CN-77
) i — A
| -
G %-
CN-76 GOVERNOR MOTOR
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2) TEST PROCEDURE

(1) Test 5: Check resistance between
CN-50(2)-(3) and CN-50(4)-(5).
@ Starting key OFF.
@ Remove CPU controller and disconnect
connector CN-50 from CPU controller.
@ Check resistance as figure.

(2) Test 6 : Check tachometer
(Work properly or not.)
@ Start engine.
@ Check tachometer reading.

(3) Test 7 : Check resistance between
CN-52(14) and CN-51(12).

@ Starting key OFF.

@ Remove CPU controller and disconnect
connector CN-51 and CN-52 from CPU
controller.

® Check resistance as figure.
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O O
CPU

o CONTROLLER

s3] one2 [Nl ON-50

ON-50 ON- 50
1 1
1 @@ als)|1]2]3|@G)

(7]
Wy

Ml tineter

Mul tinmeter
unit : rpm
Spec Remark

H-mOde 2150+50rpm

S-mode | 2150+50rem | Check rpm after
L-mode | 1950+50rpm cancel the auto

decel mode.

F-mode | 1650+50rpm

SPEC:0.2~0.4 K

Mil ti et er




(4) Test 8 : Check resistance at speed
Sensor.
@ Starting key OFF.
@ Disconnect connector CD-17 of speed
sensor at engine flywheel housing.
® Check resistance as figure.
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SPEC:0.2-0.4K)

Speed sensor

Engi ne T1ywheel

Ml ti meter




3. ENGINE STALL

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
YES . .
Not enough engine | Contact cummins
YES | Check pressure at | | power. engine dealer.
EPPR valve.
NO Defective EPPR Replace.
SPEC:36~40 kg/cn? valve.
Check electric SEE:TEST 10
curentat EPPR | YES )
valve. Defective CPU Replace.
controller.
SPEC:650~750 mA
SEE:TEST 9 Check resistance VES
NG| between = Short circuit or poor | Check and repair.
CN-50(6) - (8) connection
: o between
SPEC:24+12(20°C) .
SEE - TEST 1 | | Checkresistance | | CN-50- CN-2 or
NO | at EPPR valve.
CN-50-CN-75
SPEC:24+10(20°C)
SEE:TEST2 NG Defective EPPR | Replace.
valve.
Wiring diagram
% Normal
Emergency @ --------
)
my
CN- 47
6 PROLI X S. W
5 O~
4 O O
9 | 3 J— B
8 2
6 | [] 1
CN-50 Cs-7
11 1 ]
EPPR VI V
2
CN-51 CN-2
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2) TEST PROCEDURE

(1) Test 9: Check electric current at EPPR
valve at F-mode
@ Install multimeter as figure.
@ Start engine.
® Set F-mode with 1650 +50rpm
@ Check electric current.

(2) Test 10 : Check pressure at EPPR valve
at F-mode
@ Connect pressure gauge at EPPR valve.
© Start engine.
® Set F-mode with 1650 +50rpm
@ Operate bucket lever completely push or
pull.
® Hold arm lever at the end of stroke.
® Check pressure at relief position.
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SPEC : 650~750mA

EPPR VALVE

Ml tineter

SPEC : 36~40 kg/cm?(512~569 psi)

Supply line, pilo ess

CN-75

Pressure adj usting
screw
| ocknut




4. CLUSTER LAMPS ARE OFF IMMEDIATELY AFTER KEY SWITCH OFF

% Before carrying out below procedure, check all the related connector are properly inserted.

Normal condition : Lamps "ON" approx. 3-12 second after key switch OFF.

1) INSPECTION PROCEDURE

Cause Remedy
YE )
S Defective Replace.
CPU controller.
Check voltage at YES _
CN-50(10) Poor connection | Check and
or short circuit repai.
SPEC:24+1V between
SEE:TEST11
|| Check L CN-50(10) - CN-
NO | Fuse No. 18 60(L)
SEE: TEST 12 .
Defective fuse. Replace.
NO
Wiring diagram
FUSE BOX
10 7 8/1\8/ 8 1 1 1 BATTERY
0~_0 ovao - o5 CN-60 e - I
CN-38 -

CN-50
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2) TEST PROCEDURE

(1) Test 11 : Check voltage at CN-50(10).
@ Starting key OFF,
@ Disconnect connector CN-50 from CPU
controller.

(2) Test 12: Check fuse at fuse box(18).
@ Starting key OFF,
@ Selecting the fuse at fuse box(18).
® Check if the fuse is defective or not.
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SPEC : 24 + 1Volt

O O CN- 50
cPU 112|3|4]|5
of CONTROLLER | o769
CNG3 || CN52 || CNB1 CN- 50
@I_i(ound
RSe
Mul tineter

- “1[=e [=].
I |8 wee |5
slewe 5[] e 2]~
L > >
enniccEni
Slwo | 8f]|eersa [
N —|[fme [=].
s Slsee |E
_F e [g]..
Gloror sa| §f[rawn |
[ I I | e e
5 Sl|e= |2
= |osserre B S | | seere S|~
2 S
_[ovme [ =
sl [8]|eousr |3]=
slrarae | 5| fecvor [3]e
2 2
] sonre S||canuerd Sz
g H
SPARE. IS
2
Fuse ~
puLLer || S g
| ‘I ‘I |
R
[ I
| [ I
| I I |
[
| | | |
I [ I
| D [ |
| I | |
| 7 N |
| \ ‘

E.

Fuse No. 18 for CPU B*




5. CLUSTER LAMPS ARE STILL ON AFTER STARTING KEY OFF

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
YES Improper Check and
operation of repair.
governor motor.
Check interference So, governor
vEs | of connecting rod motor supply
— whengoveror  |— .
signal to
motor move to low
rom side. cluster panel
continuously.
gr:jeg(() \éoltage at G Defective Replace.
500 CPU controller.
SPEC: YES
KeyON :24+1V Defective battery | Replace.
Key OFF:0V |
SEE : TEST 13 Is the voltage 24V relay.
NO| between CN-50(9) —
and GND?
— NO Defective CPU Replace.
Repeat key switch controller
ON and OFF
SEE : TEST 14
Wiring diagram
FUSE BOX
0™~0
9 3 —0 14 01— 3 OSTART
r1 H [0~ 0 Ol GNI'TI ON
CN- 38 CS-2
QN 50 START KEY SW TCH
/\/
073 0
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2) TEST PROCEDURE

(2) Test 13 : Check voltage at CN-50(9).
@ Starting key ON.
@ Disconnect connector CN-50 from CPU
controller.
® Check voltage as figure.

(2) Test 14 : Check operating status of main
power supply at CN-50(9).

@ Starting key ON.

@ Disconnect CN-50 from CPU controller.

® Check if the voltage remains at 24+1V
inspire of operating key switch ON and
OFF.

¥ If there is certain amount of voltage,
replace CPU controller.

SPEC:
Key ON :24+1 Vol
Key OFF : 0 Volt

O O

O

7 8@10

G ound

=

Ml t‘i‘ma er

SPEC:
Key OFF : 0 Volt

7 8@10

@I jund
6 Lo
()]

Ml t‘i‘ met er
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6. MALFUNCTION OF CLUSTER OR MODE SELECTION SYSTEM

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
YES . .
Defective lamps or | Repair or Replace
Check voltage cluster
YES | between CN-50(7)-
[ ] chassis and CN-
57(5)-chassis.
SPEC : 2441V NO Defective CPU Replace.
Check resistance | | SEE:TEST 16 controller.
for switches. Poor connection | Check and repair.
SPEC. between CN-50 -
Switch ON : 0@ CN-57.
Switch OFF : « @ ; ;
SEE - TEST 15 NO Defective switchat | Replace.
cluster.
Wiring diagram
8 8
4
CN- 56 CN7 5
6
7
8
9
! ! CN-51
1 1
2 2
9 9
8 8
5 5 7
CN- 57 CN-8
CN-50
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2) TEST PROCEDURE

(1) Test 15 : Check resistance for switches.
@ Starting key OFF.,
@ Disconnect connector CN-51 from CPU
controller.
® Check resistance as figure.

(2) Test 16 : Check voltage for CN-50, CN-57.
- CN-50:0utput power(24 +1volt)
- CN-57:input power(24 +1volt)
@ Starting key ON.
@ Remove cluster from panel.
% Don't disconnect connector CN-50 from
CPU controller.
@ Disconnect connector CN-57 from
cluster.
® Check voltage CN-50,CN-57 with
ground as figure.

SPEC : 24+1 Volt

o o ON-50

U 112(3|4|5
o CONTROLLER BB
CN53[| CN52 |[ONBL| [CN-5

Ml ti et er

CN-57

CTT(OT|6 |8|L

TTT et er

/&;und
O, O

6-50



7. SLOW ACTION OF ENGINE SPEED CHANGE WHEN CHANGE THE MODE

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

YES

Check interference
between
connecting rod
and governor

Wiring diagram

[S2 NS~ GO R \ )

6-51

Cause Remedy
Slow action of Check and repair.
engine speed
control due to
interference.
Check voltage YES _
between CN- Defective CPU Replace.
-CN- troller.
VES 52(24) - CN-51(10) controller
— and check -
resistance between
Check resistance CN-52(23)- Defective Replace.
between CN-51(10). NO
L | govermor motor.
CN-50(2) - (3) and SPEC : (24)-(10) : 5+ 1V
CN-50(4) - (5) (23)(10) : 0-5K0
SEE : TEST 18
SPEC:5~109 .
SEE : TEST 17 NO Defective Replace.
governor motor.
5 1
4 2 > POT( PQTENTI OVETER)
3 3
CN-77
12 4 B-
11 3 B
10 2 A
9 1 A
CN-2 CN-76 GOVERNOR MOTOR



2) TEST PROCEDURE

(1) Test 17 : Check resistance.
@ Starting key OFF.
@ Disconnect connector CN-50 from CPU
controller.
® Check resistance between CN-50(2)-(3),
CN-50(4)-(5) as figure.

6-52

(o2}

10

0

|“\TTE'[ET

Test-b

CPU
o CONTROLLER

CN-50

Ko

NOT T et er




(2) Test 18 : Check voltage and resistance.

; PEC:0~
@ Check resistance between CN-52(23) SPEC:0~5 K
and CN-51(10).
°| cry ©
— Starting key OFF.
— Disconnect connector CN-52 and CN-51

CN-50

from CPU controller.

— Check resistance value with multimeter
as figure.

—
N
w
~
o
~
©
©
=
o

11]12|1]2|3|4|5]|6(7]8

NO,.L O
wr
Ml tineter
@ Check voltage between CN-52(24) and SPEC : 5 + 1Volt
CN-51(10).
: . . o| CPU O
Prepare 2 pieces of thin sharp pin, steel CONTROLLER
or copper. o A n o
— Starting key ON.
— Insert prepared pins to rear side of
connectors :
One pin to CN-52(24)
Other pin to CN-51(10)
— Check voltage.
CN-52 CN-51

N

G
=N
=
=
[N
[
w
=
o
[
3]

13/141516/17|18192021{22 16|17
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8. AUTO DECEL SYSTEM DOES NOT WORK

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE
Cause Remedy
YES .
Check resistance Defective CPU Replace.
YES
| between N controller.
CN-51(3) - GND. 0 Short circuit or poor | Replace or repair.
, SPEC : connection
Check resistance Neutral control lever: 0 ¢ between CN-51(3)
between —  Operating control lever : oo Q
CN-51(4) - GND. SEE : TEST 20 and CD-17.
Defective auto Replace.
SPEC: .
Switch ON : 09 decel press switch.
Switch OFF : o Q
SEE: TEST 19 _
Defective cluster. | Replace.

NO

Wiring diagram

B~ w

CN- 56

CN-51

-7

6-54

CD-6




2) TEST PROCEDURE

SPEC:
(1) Test 19 : Check resistance at CN-51(4) Auto decel switch ON(Light ON) :0Q
and ground. Auto decel switch OFF(Light OFF) : o Q
) St.artmg key OFF. T orU 5
@ Disconnect connector CN-51 from CONTROLLER
CPU controller. o Pin |o
@ Turn start key ON.

Check resistance as figure.

(2) Test 20 : Check resistance at CN-51(3)

SPEC :
and.ground. , _ Neutral control lever :0Q

@ Prepare 1 piece of thin sharp pin, steel Operating control lever : o @

or copper.
@ Staring key ON. o| CPU o
@ Insert prepared pin to rear side of CONTROLLER

connectors : One pin to (3) of CN-52. © 7" o

Check resistance as figure.

— Ttineter
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9. MALFUNCTION OF WARMING UP

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
YES . .
Defective cluster or | Repair or
Check resistance CPU controlleror | Replace.
YES
~ | between o CD8(sensor)
CN-57(3)-CD-8
Check resistance SPEC:00 NO Poor connection | Repair.
between CN - H SEE:TEST22 between CN-57(3)

52(20) - CN-56(16) -CD-8.

SPEC: 09

SEE:TEST21 s Poor connection | Repair.
between CN-
52(20) - CN-56(16).

Wiring diagram

WATER TEMP SENSOR
20 4 16 4{{%
CcD-8
CN-52 CN-9
3 CN-56 p—
3 3 6 —
CN-8
CN-1
CN-57

6-56



2) TEST PROCEDURE

SPEC:082
(1) Test 21 : Check resistance between —
CN-52(20) and CN-56(16). | epu 5 o
@ Starting key OFF.
. CONTROLLER O
@ Remove CPU controller and disconnect H
CN-52 from CPU controller. of o
® Remove cluster and disconnect CN-56
Cluste
from cluster.
@ Check resistance as figure.
CN- 56
CN-52 E z
1]2]3]4]s[6] 7] 8] 9]r0[21]22 S;]
13141516171819@21222324 (E >
Qg
4

Ml ti neter

(2) Test 22 : Check resistance between
CN-57(3) and CD-8. SPEC:0£
@ Starting key OFF.
@ Remove cluster and disconnect CN-57
from cluster.
® Disconnect connector CD-8 of water
temp sensor at engine head.
@ Check resistance as figure.

CN-57

\KSGOLI[CL
.
T|Z®lv]|s|9

CD-8 == \Mater tenp sensor

Mul tineter
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10. MALFUNCTION OF OVERHEAT

% Before carrying out below procedure, check all the related connectors are properly inserted.

1) INSPECTION PROCEDURE

Cause Remedy
Defective overheat | Replace
switch
Check resistance
between YES
CD-9-GND. Defective CPU Replace
SPEC. Check resistance controller
Region | —o0 2 between ||
(Fig) ||||| —0 Qg CN-51(1)-CD-9
SEE:TEST 23 SPEC 02 NO Short circuit or poor | Check or Repair
SEE : TEST 24 connection between
CN-51(1) - CD-9.
coolant
temperature
A
110°C
x Overheat switch ON coolant temperature : 110 °C 10°C
x Overheat switch OFF coolant temperature : 100 C
= Time
Region | Region |1 Region Il
Temperature curve
Wiring diagram
OVERHEAT SW TCH
1
1 3 0 0
CD-9
CN-51 CN-1
15 3 £
CN-9
CN-56
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2) TEST PROCEDURE

(2) Test 23 : Check resistance between
CD-9 and GND.
@ Starting key OFF.
@ Disconnect connector CD-9 of overheat
switch at engine head.
® Check resistance as figure.

(2) Test 24 : Check resistance between
CN-51(1) and CD-9.

@ Starting key OFF.

@ Remove CPU controller and disconnect
connector CN-51 from CPU controller.

@ Disconnect connector CD-9 of overheat
switch at engine head.

@ Check resistance as figure.
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SPEC:0£2

CD-9 == Quertheat switch

Mul tineter

SPEC:0£2

CD- .
< Qvertheat switch

Mil ti et er




11. OPEN OR SHORT CIRCUIT OF GOVERNOR MOTOR SYSTEM
- Before checking, check all the related connectors are properly inserted.

+ Before carrying out next procedure, connect the disconnected connectors again immediately
unless otherwise specified.

Check the power YES
mode lamps, H &
YES | sare glittered
alterately when
change the mode o)
Check resistance Reconnect CN-50
amongpinsof | | Starting switch: ON
CN-50is the
same as table 1 YES
Starting switch : OFF Check resistance
| | among pins of CN- | |
NO| 76 is the same as
table 1
Starting switch : OFF
NO
Table 1
CN-50(Female) CN-76(Male) Resistance
6)-4) 1)-© 4~99Q
3)-© 3)-@) 4~99
©)-0) M-0)
5)-(2 1)-(4
_6-0Q) _®-@ S
Pin(2),(3).,(4),(5) | Pin(1),(2).(3),(4)
- chassis - chassis
5 9 1
4 10 2
3 11 3
2 12 4
CN-2 CN-76
CN-50

6-60

Cause Remedy
Defective Replace
controller
Poor connection | Check and repair
of pin
Defect, openor | Check and
short circuit of replace
wiring harness
Open or short Repair or replace

circuit inside of
governor motor

MOTCR A
MOTOR A
MOTOR B
MOTCR B'

GOVERNOR MOTOR




12. OPEN OR SHORT CIRCUIT OF POTENTIOMETER SYSTEM
* Before checking, check all the related connectors are properly inserted.

* Before carrying out next procedure, connect the disconnected connectors again immediately unless

Cause Remedy
Defective Replace
controller
Poor connection | Check and repair
of pin

Defect, open or
short circuit of
wiring harness

Defect inside of
potentiometer

Repair or replace

Replace

POTEN GN\D

POTEN SI G

POTEN 5V

otherwise specified.
YES
Check the power
mode lamps, F &
YES | | are glittered —
alternately when
change the mode NO
Check resistance Reconnect CN52
amongpinsof | | starting switch : ON
CN-51/52 is the
same as table 2 YES
Starting switch : OFF Check resistance
|_| among pins of ||
NO| CN-77 is the same
astable 2
Starting switch : OFF
NO
Table 2
CN-52(Female) CN-77(Male) Resistance
(23)- (14) 2-@0) 0.25~ 6 KQ
(23)- (15) @-(@® 0.25~6 KQ
(24) - (15) D-@® 4~6KQ
24
23
L {3 3
4 2
N 52 —1° 1
CN- 77
10
CN-77
CN-51
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POTENTI OMETER




