Introduction

This Troubleshooting Manual describes the structure and the troubleshooting of
electronic control fuel injection system (common rail type) in 4HK1 and 6HK1
industrial engines.

Use this manual sufficiently to perform service work properly and quickly.

Isuzu Motors Limited
Off-highway Powertrain
Operation Dept.
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How to read trouble diagnosis section
The following illustration is an example for trouble diagnosis section. See this illustration and description.

DTC: @ (Flash co@) Common rail pre@ sensor fault (low volta@lt, short Action taken when DTC is set Improper connection of harness connector
circui Trouble is gdigplayed on the monitor of the Defective harness routing
machine* osis lamp comes on. (* Nothing Worn harness cladding
is displayef nding on the machine manufac- Wire disconnection inside haress cladding
turer) Following inspections are necessary to detect these
causes.
Engine control Back-up mode .
module (ECM) Improper connection of harness connector and
- Rail pressi back control stopped ECM connector
v sorsce Common i presre f&i&iﬁ;‘:’ﬁ ffnzuf“j‘g‘f; fj":uﬁ"j‘g‘:’:‘ | Limited inj mount 2 (multi-injection stopped) Poor connection of terminal from connector
EGR stopped Unmatched terminals are fitted.
j 8 j " L) e Switches the control to SCV compulsory drive Damage of connector lock
M\ V22N RN VY /N 80 MPa target Poor contact between terminal and wire
{55 adYEss  100YE-s6 107YE-s6 s2YE-sso0YE 56 s7YE 56 Ness 110Yess oNbss 10)Yess oNbss 1YEss R P fail Damaged harness
F = <l a ecovery from failure » ‘ Visually check the harness for damage.
— 1= ReferAtg 1E-31 S'f of Dfla_lgnostlc Koub\e (?odefs Check the relevant items on the scan tool data
k — ] —— -] — | and ofut ref rom failure in this section for display while moving the connector and the har-
N - L - recovery from ness which are related to the sensor. The varia-
m N o
. tion of the display indicates the faulty part.
}’N—ZD B & ?’»ze M.zn <}'H 20 1}’»«2 a The conditions to clear the MIL/DTC play Ve
5 The present trouble turns to history trouble when Test description
the_ condition is out of the range from DTC set con- Numbers below indicate step numbers in the chart.
v ow £ 075 075 075 fozs dition .(recov(.ery from ff_i'lure)' 3. In case of present trouble, the Common rail pres-
w A wr g8 The diagnosis lamp will go off after the code turns sure sensor displays more than the specified value. In
F — T ~ « . | —1= to history trouble and the key switch is tuned  this case, identify the cause by referring to Diagnostic
— 74 o5 | B PN SPNESD PN OFF then ON again. aid .
k |— > y RS— | Using the scan tool, or memory clear switch and 5. If the Common rail pressure sensor displays more
— —_—— diagnostic switch operation enables to clear DTCs. than the specified value when the common rail pres-
sure sensor connector is removed, the circuit beyond
AN AR A" Diagnostic aid the sensor is normal including ECM.
If the intermitt le is suspected, followings may
be the cause.
EoR vave Step Action Value YES NO
CMP sensor Common rail pressure sensor Perform the OBD system check. Perform the OBD
1 system check and
Is the procedure completed? Goto Step 2. Goto Step 2.
- Wmme? Go to Step 3 Go to Step 14.
Description of circuit Main trouble symptom / \“K\ g
The common rail pressure sensor detects the common Engine stall po
rail internal pressure. The common rail pressure sensor Output lowerin \

is installed to the common rail. As the common rail
internal pressure changes depending on engine condi-

will change (if the
low, output voltag
high, the output voltage becomes high as well). The

engine control module (ECM) reads this output voltage DTC set cond
change, converting it into common rail internal pres- Common rail e sensor voltage becomes
sure, to utilize for control. Dedicated communication 0.7V or less.

circuits are used for the sensor power supply (5V), SIG,
and ground in the common rail pressure sensor, which
are connected to the ECM. Also, the sensor circuit is
shielded to avoid electrical noise etc.

Step Action Value YES NO About common rail pressure sensor Breaker box inspection procedure
1. Turn the key switch to OFF Perform the inspection in the following procedure if
2. Disconnect the common rail pressure sensor there is such an instruction to use breaker box in the
connector. step. After inspection, return to the diagnostic step.
s | 3 Tumthe keysuitohto ON . o
4. Check the value for Common rail pressure
_age specified value? \ Go to Step 8. Go to Step 6.
1. Check for followings in the power supply circuit
between ECM and common rail pressure sen-
sor using breaker box or DMM.
Refer to 1E-427, Breaker box inspection pro-
cedure, DTC: P0192 (Flash code 245) Com-
mon rail pressure sensor fault (low voltage
fault, short circuit), List of Diagnostic Trouble
Codes .
Note:
If breaker box is not available, refer to 1E-428, TSWG0055
6 | On-board check procedure for sensors, DTC: Name
PO192 (Flash code 245) Common rail pressure 1. GND
sensor fault (low voltage fault, short circuit), List of 2. Signal
Diagnostic Trouble Codes 3. Power supply Name
Open circuit 1. Breaker box
High resistance - . 2. DMM
9 Characteristics of common rail pressure
2. If the trouble is detected, repair or replace as censor
required.
1S rouble detected? GOV Step 12. Go to Step 7.
Check Tor—fellawings ia—tre=Signal N "
between ECM and common rail pressure sen® 42
or DMM. T
1
'
'
'
'
200(29008)
MPa(psi)
TSWG0201
Step ltem to be Inspection | Measuring condition Terminal No. Normal Abnormal
\ checked method value value
~6 Open circuit/ | Resistance Disconnect the 87 Sens or connector | 100Q orless | 10 MQ or
high resistance | measurement | sensor connector. | power supply terminal more
Key witch OFF

TSWG0198
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About DTC indicated by blinking of diagnosis
lamp

While the engine stops, both the current and past DTCs
are displayed.

While the engine is operated, the lamp illuminates only
if the current DTC occurs.

How to read DTC by trouble display monitor

When a DTC occurs, it is displayed on trouble display
monitor on the machine.

How to read DTC by a scan tool
DTC can be read using a scan tool.

Note:
Refer to 1E-37, “Diagnostic procedure, Tech2, How to
Use Trouble Diagnosis—Related Tool” for work proce-
dure.

If the DTC (diagnostic trouble code) is stored

Perform service correctly according to the specified
DTC chart.

If there is no DTC

Select symptom from the diagnostic chart according to
symptom. Complete the service following diagnostic
procedure. You may also perform inspection by refer-
ring function diagnosis.

If there is no applicable symptom

1. Confirm the complaint in detail.
2. Create diagnostic plan.

3. Use wiring diagram and principle of operation.
Ask for technical support when repair history is avail-
able for similar case. Connect technician’s knowledge
with the effective usage of available service informa-
tion.

If there is intermittent (intermittent trouble)

The trouble situation not occurring constantly is called
intermittent (intermittent trouble). Perform the following
steps to solve the intermittent trouble.

1. Check the DTC information and data display.

2. Evaluate symptom and situation explained by the
customer.

3. Check the circuits or the electric system compo-
nents using check sheet or other methods.

If the trouble is not detected

In this case, the machine is judged as it operates prop-
erly. The condition explained by the customer may be
the normal condition. Confirm the customer’s complaint
comparing with the condition of the machine to that of
another machine. That condition may mean an intermit-
tent trouble. Confirm the complaint in the situation the
customer explains before returning the machine to the
customer.

1. Confirm the complaint again.
If the complaint can not be fully detected or identi-
fied, the machine must be diagnosed again. Con-
firm the complaint one more time. The complaint
may be an intermittent trouble as defined in “If
there is intermittent”, but it may also be possible
that the machine is normal.

2. Repair and confirm.
If the problem is confirmed, repair it. Confirm that
the machine operates properly and the symptoms
are corrected. This includes test on the machine or
other procedures to confirm that the trouble is
solved under following conditions:

» Confirm by testing in the situation that the cus-
tomer described.

« If DTC is diagnosed, reproduce the situation
found while the DTC is set, and confirm the
repair by checking a scan tool data.
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Each part of Tech2
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Name
1. Softkeys
2. Selection keys (Arrow keys)
3. Action keys (YES, NO, ENTER, EXIT)
4. Function keys (FO — F9)
5. Help key (?)
6. Control keys (PWR / SHIFT)
7. Wide stand
8. Display area (LCD)
9. Machine communication interface (VCI) module

10. Fastening bar of VCI module

11. Connector of DLC cable connection

12. Connector for AC adapter connection

13. PCMCIA card insertion slot with cover

14. PCMCIA card release button

15. Connector for external communication (RS-232
port)

16. Connector for external communication (RS-485
port)

Softkeys

While operating the Tech2, selection boxes appear on
the upper part of the screen. The softkeys correspond
the selection boxes. They cannot be used unless the
selection boxes are displayed.

Selection keys (Arrow keys)

They are used to select the menu or switch the display
on the screen of Tech2. Selected part is highlighted in
the screen.

Action keys (YES, NO, ENTER, EXIT)

They are used to execute the operation of Tech2,
respond to instruction/question, and switch/move to
each menu screen.
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(5) 2005 (0ff-Road) Industrial Engine (5) 2005 (0ff-Road) Industrial Engine
4HK1-TC (C/Rai|l_TIER3) TIER3_TTI
DDI D405

Turn On lIgnition !

1/2 E—
Part No
TSWG0093 TSWG0094

8. The following illustration shows the state in which
the Tech2 is waiting for communication with the
machine controller. If the softkey “Next” is pressed
with the ignition key in “OFF”, this display will stay

Pressing [EXIT] key in the steps 3 to 9 will return
you to the “Main Menu” screen.

forever. (State of communication disabled) How- DTC check
ever, turning the ignition key “ON” to “START” in 1. Select “FO: Diagnostic Trouble Codes” on the
this condition will place the unit in the waiting state “Engine” screen.

for communication.

Engine
(5) 2005 (0ff-Road) Industrial Engine : Diagnostic Troubule Codes
4HK1-TC (C/Rail_TIER3) F1: Data Display

F2 : Snapshot

F3 : Actuator Test

F4 : Programming

F5: ??KA ID Infomation
Waiting For Data

TSWG0095

Next
TSWG0122

FO: Diagnostic Trouble Codes

This function allows the user to analyze the infor-
mation on the Trouble Code related to the system
currently under test.

9. Once the communication is established, the unit
will show the part No. and DDI (Diagnostic Data
Identification) (which varies from a system to
another). Press the softkey [Confirm] and go on to

the application. If any mistake was made in the 2. Choosing “FO: Diagnostic Trouble Codes”, the fol-
selection of the vehicle type, despite that the com- lowing menu is displayed.

munication is enabled, a message to that effect will FO: DTC Display

appear flashing. If that is the case, check the vehi- F1: DTC Clear

cle type again and redo the operation from step 1. FO: DTC Display

Loads and displays the DTC information stored in the
machine controller in a priority order.
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View captured Data

Select the data to view:

Shapshot
(5) 2005 (0ff-Road) Industrial
Eng 4HK1-TC (G/Rai|_TIER3)

ok /ok /kokokok ok ok L kok
Snapshot
(5) 2005

(0ff-Road) Industrial
Eng 4HK1-TC (C/Rai|_TIER3)

ok ok /dokokk ok koK koK

TSWG0109

5. Press the softkey [Continue] on the display screen.

Snapshot Trigger Type:

Mnual Trigger

E

TSWG0126

6. Snapshot Replay Screen appears.

Data Display

Replay Snapshot 0:00.000 Frame : 1

System Voltage

Main Relay Voltage

Desired ldle Speed RPM

Engine Speed RPM

APP 1 Sensor (Accelerat vV

APP 2 Sensor (Accelerat V

Acccelerator Pedal Posit %

Fuel Rail Diffelence (Actual - Desired) MPa
1/64 —

System Voltage v

Select Plot Select More

|tems Frame

TSWG0107

Softkey functions

1. Choose the softkey “More” on the Snapshot
Replay screen

* Select Items: Chosen to fix and display a
parameter (up to 5 parameters).

» Plot: Draws a graph (Up to 3 parameter items).

+ Select Frame: Allows to specify a frame No.
and to move a parameter to the specified
frame.

» More: Switches the displayed softkeys.

2. Choose “More” out of the 4 softkeys on the display
screen.

» Auto Reverse: Allows to view changes of data
of each frame.

» Stop: Stops a frame in motion.

» Auto Forward: Allows to view changes of data
of each frame.

» More: Switches the displayed softkeys.
3. Choose “More” out of the 4 softkeys on the display
screen.
» First Frame: Allows to view the top data frame.
» Trigger Frame: Allows to view a triggered
frame.
» Last Frame: Allows to view the last data frame.
» More: Switches the displayed softkeys.
4. Choose “More” out of the 4 softkeys on the display
screen.
» Units: Changes the unit (speed/temperature).
* Previous Frame: Allows to view changes of
data by reversing it, frame No. by frame No.
» Next Frame: Allows to view changes of data by
feeding it forward, frame No. by frame No.
» More: Switches the displayed softkeys.
5. Choose “More” out of the 4 softkeys on the display
screen.

* DTC: Shows the frames in which a Trouble
Code was issued, in the range from the top
frame to the displayed frame.

* Previous DTC-Chg: Shows the frames in which
a Trouble Code was issued, in the range before
the displayed frame.

* Next DTC-Chg: Shows the frames in which a
Trouble Code was issued, in the range after the
displayed frame.

» More: Switches the displayed softkeys.

6. Choose “More” out of the 4 softkeys on the display

screen.
The Snapshot Replay screen is restored.

Difference in operation of Snapshot Data Replay:

The operations of Snapshot Data Replay under “F2:
View Captured Data” are somewhat different from
those of Replay (softkey function “Review Data”) under
“F2: Snapshot”. Be careful not to confuse them.
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Data display item

Units

Reference value at Two Pump Relief (it
varies depending on conditions of the
machine.)

EGR Position Difference

%

EGR Motor Duty

%

0

EGR Position 1 ON/OFF One of 1, 2, 3 is the reverse polarity.
(e.g. 1=0ON, 2=0ON, 3=0OFF)

EGR Position 2 ON/OFF One of 1, 2, 3 is the reverse polarity.
(e.g. 1=0ON, 2=0ON, 3=0OFF)

EGR Position 3 ON/OFF One of 1, 2, 3 is the reverse polarity.
(e.g. 1=0ON, 2=0ON, 3=0OFF)

Starter Switch (On) ON/OFF ON

Starter Switch (ST) ON/OFF OFF

Idle Manual Switch ON/OFF Auto

Idle Up Switch ON/OFF OFF

Idle Down Switch ON/OFF OFF (ON immediately after key switch
ON.)

Glow Relay ON/OFF OFF (ON immediately after key switch
ON.)

Glow Lamp ON/OFF OFF

Diagnostic Switch ON/OFF ON

Q Adjust Resistance Data 1

— Varies depending on the machine

Q Adjust Resistance Data 2

— Varies depending on the machine

Q Adjust Resistance Data 3

— Varies depending on the machine

Shindaiwa Kogyo Co., Ltd.

The data list is used to check the conditions of the machine and each equipment.
Each machine data is compared with standard value. The data list is used in trouble diagnosis to judge as out of ref-
erence value temporarily or all the time. (This Tech2 display menu is subject to change without notice.

6HK1 (1000 rpm)

Data display item

Units

Reference value at 1000 rpm (it varies
depending on conditions of the

machine.)
System Voltage \Y, 28.3
Main Relay Voltage \% 28.0
Desired Idle Speed RPM 1000
Engine Speed RPM 1000
Accelerator Sensor 1 \Y, 0
Accelerator Sensor 2 \Y 0
Accelerator Pedal Position % 0
Difference in Common Rail Pressure MPa -1—0
Common Rail Pressure Sensor \Y 1.5
Common Rail Pressure F/B Mode Feedback Mode
SCV Duty % 25 —43
SCV F/B mA 972 — 1038
Engine Coolant Temperature Sensor \Y, 0.5
Engine Coolant Temperature °C 79
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Data display item Units Reference value at idling (it varies
depending on conditions of the
machine.)
Q Adjust Resistance Data 3 — Varies depending on the machine
6HK1 (Two pump relief)
Data display item Units Reference value for Two pump relief (it

varies depending on conditions of the

machine.)
System Voltage \Y, 22 —30
Main Relay Voltage \% 22 —30
Desired Idle Speed RPM 500
Engine Speed RPM 1,945 — 1,950
Accelerator Sensor 1 \Y 0.0
Accelerator Sensor 2 \Y 0.0
Accelerator Pedal Position % 0
Difference in Common Rail Pressure MPa 0+5
Common Rail Pressure Sensor \Y 1.5
Common Rail Pressure F/B Mode Feedback Mode
SCV Duty % Approx. 15 — 50
SCV F/B mA Approx. 600 — 900
Engine Coolant Temperature Sensor \Y, 04—0.5
Engine Coolant Temperature °C 80 — 85
Intake Air Temperature Sensor Vv 2.2
Intake Air Temperature °C 29
Fuel Temperature Sensor \% 1.0
Fuel Temperature °C 53
Barometric Pressure Sensor \% Approx. 2
Barometric Pressure kPa Approx. 100
Boost Temperature Sensor V 4.3
Manifold Absolute Pressure kPa Approx. 180 — 200
No. 1 Cylinder Fuel Injection Correction | mm3/st + 3 orless
Amount
No. 2 Cylinder Fuel Injection Correction | mm3/st + 3 orless
Amount
No. 3 Cylinder Fuel Injection Correction | mm3/st + 3 orless
Amount
No. 4 Cylinder Fuel Injection Correction | mm3/st + 3 orless
Amount
No. 5 Cylinder Fuel Injection Correction | mm3/st + 3 orless
Amount
No. 6 Cylinder Fuel Injection Correction | mm3/st + 3 orless
Amount
Engine Mode Fuel Mode
EGR Position Difference % -20—0
EGR Motor Duty % 0—97
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Refer to the following instruction for how to register
Injector ID code.

Step 1
ep Select one of the following
* Press the [ENTER] key. Mode!l Year (S)
(5) 2005
(4) 2004

ech2 N

32 Megabyfe (5) 2005

TSWG0089
Press [ENTER] to continue
Software Version : ¥k, gk Step 4
Isuzu Development * Choose the menu (Off-Road) Industrial Engine
with A, ¥ (up/down) keys, and press the [ENTER]
TSWG0110 key.
Step 2
+ Choose the menu FO: Diagnostics with A, ¥ (up/
down) keys or FO (function) key, and press the Select one of the fol lowing
[ENTER] key. vihecle

(0ff-Road) Industrial Engine

Main Menu

: Diagnostics

F1 : Service Programming System (SPS)

F2 : View Capture Data 1/1
(0ff-Road) Industrial Engine

F3 : Tool Options

F4 : Down Load Up Load Help

TSWG0090

Step 5

» Choose FO: Engine in Menu with A, ¥ (up/down)
keys or FO (function), and press the [ENTER] key.

TSWG0088

Step 3

* Choose the menu (5) 2005 with A, ¥ (up/down)
keys, and press the [ENTER] key.
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Step 111 Step 12-1
Upload ID Code Upload ID Code
(5) 2005 (0ff-Road) Industrial Engine (5) 2005 (0ff-Road) Industrial Engine
6HK1-TC (C/Rail_TIER3) 6HK1-TC (C/Rai |_TIER3)
Please Wait! Please Wait!
TSHKO0061 TSHK0061
Step 12 Step 12-2
» Pressing the softkey [Yes] updates the ID codes of * When the ID code registered in the ECM corre-
No. 1 cylinder — No. 6 cylinder stored in the ECM, sponds to that uploaded to the Tech2, the following
to the Tech2. message will appear.
Pressing the softkey [No] returns you to Step 11 Upload is completed.
without uploading the data. Pressing the softkey [Confirm] returns you to Step
* Upload is the function to transfer the registered ID 1.

code from ECM to Tech?2 to store the data in it.

Upload ID Code

Upload ID Code (5) 2005 (0ff-Road) Industrial Engine
(5) 2005 (0ff-Road) Industrial Engine 6HK1-TC (C/Rail_TIER3)

6HK1-TC (C/Rai|_TIER3)

Upload Conpeted!
|s data uploaded?

Step 12-3

* When the ID code registered in the ECM does not
correspond to that uploaded to the Tech2, the fol-
lowing message will appear.

Pressing the softkey [Confirm] returns you to Step
11.

+ In this case, the uploaded ID code will be erased.
Therefore, perform upload again. The message
shown in Step 12-4 will appear.

A

TSHK0062

TSHK0063
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Icons to be displayed

The following icons are used for data display.

Transmits the snapshot from Tech to PC.

Uploads the snapshot data from the floppy disk or hard disk.

Saves the snapshot data on the floppy disk or hard disk.

Displays the data parameters in one frame.

Displays the data parameters in two frames.

Changes the unit.

Displays the data parameters in graph and list (up to 3 parameter items for graph display).

Selects/cancels the parameter.

L}

&

Displays the data parameters in graph only (up to 6 parameter items).

-

Prints (data parameter print out).
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Battery Replacement
1. Remove the two screws on the side of the body.

= J //6 \6 : o
/

8

TSWG0214

6. Start the engine.

7. If the machine has function to lower idle speed, TSWG0217
lower the speed to clarify the engine reaction. 2. Pull out the battery holder.

8. Set the selection switch to 1, and check the No. 1
cylinder.

9. Press the start button and check the engine vibra-
tion level and change in exhaust noise.

 If it is difficult to recognize the change, touch
the engine directly to check change in the vibra- =

tion. O - - O LP

Note:
Do not operate the body and the machine while the
operation lamp comes on.

10. Confirm that the lamp goes off and repeat check of
the remaining cylinders as steps 8 and 9.

11. Replace the injector in the cylinder of which engine
vibration level and exhaust noise did not change. O O

Note:
For work procedure, refer to “Engine section“ in the ser-
vice manual.

TSWG0218

3. Remove the battery from the holder.

12. Turn the key switch to OFF, remove the test har-
ness, and restore the injector harness.

Note:

DTC will be detected if disconnecting or connecting the
harness with the key switch to ON. Turn it to OFF dur-
ing work.

13. Start the engine and return the idle speed at speci-
fied one.

14. Clear the DTC.

15. Refer to the machines manual for how to clear
DTCs.

16. Perform a test drive, and check that there are no
faults.
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9. Avoid using and storing it in a place with extreme
high or low temperature. Especially in summer, do

not leave it in the machine exposed to direct sun-
light.
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Snapshot screen (DTC code display)

File  SnapShot

Optlon
DTC m
1000
POIOTC sh Gode 717
FORE A EIEE A B, 1HRFR or GNDLa—b)
PO193{Flush Code 245} L om
JEL IR B GEEE AN
UZ106¢Flush Gode 85)
CHN A L7 IR Lam
POBE0(F lugh Code 770
AATHSIOBERY
P16254F lush Code 416} -+ Joo
A AL — B
|| L 600
=
Data Parameter a0
fotual Accel Position | a o
Engine Tarque g O L amo
fotual Engine speed 0rpM O
Target Engine speed 0rpM O
Gilow zighal 752 @
Coolant Temp. Mg O T3
Fuel Temp. g O
Engine il Press. 1020 kpa @
Flowing quantity of fusl 1} @ T 200
Barometrical Press 127 kpa
Tntake Air Temp. dkpa O
Woltage of battery gy O Lm
Eoost Press. oG ®
Eoost Temp. ETI ] L]
[ Manual Trigger 28:32:52
|N [ 4] b P[] m] Graph [ Wirire |

| Load File :

Frame : 0 (00000 3 | —diTOOTCD — FASEHIFEE

I

Frame : 141 | T-Frame : 51071

TSJJ0156

=]
File Snapshot  Option
DTC = - - - =) :
DTC:P0183 (75w aa—F248) aF /L —JLET T ER(ERE
[POTO7F lush Code 713 A
RE)
F'FIF
hE
HMNAFhish Ciade BRY
POGS0F lush Code 77
HATSTTOBRY
P16258(F luzh Code 416}
A A — B
i
hd
Graph
Data Parameter L.
#ctual Accel Position | a & Line |
Ergine Torgue 280 oo i Line |
Actual Eneine speed 0 RPM ™ Line |
Tareet Engine speed 0 RPM ™ Line -
Gilow =ignal 5T " Line -
Coolant Temp. a0 i Line -
Fuel Temp. 50 (ke =
Eneine il Press. 1020 kpa i~ Line |
Flowing quantity of fuel 1] £ [Lin= [
Elarometrical Press 127 kpa i Line -
Intake Air Temp. A0 kpa i~ Line =
Yaltage of battery gy O Line |
Bioost Press. g O Line |f
Bioost Temp, ke — |
| Manual Trizeer d
«l 1
MERIDEEID T wire ]
| Load File : Frame : 0 { 0:00:00 ) | DO — AR IR [I

Frame : 351 | T-Frame : 31861

TSJJ0157
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2.5 Selection Menu

After selecting the [Select ECM Location], click the
[Next] button.

= S|
Selection Menu
[Select S/N] is being confirmed. Select the menu.
Please wait. Process Menu.
[ECM Reflash
Select ECM Location
IOn the machine j
< Back (

If response from the selector is normal, advance to “2.5
Selection Menu.”

One of the following messages will appear if any abnor-
mality is discovered. Click the [Return to User Authenti- Selection Item Descriptions
cation screen] button, and check the user ID. To

continue the process as is, click the [Continue process] ltems Settings/Operation Performed
button. Process Menu The process selected in “2.1 Startup”
will appear.
Select ECM on the machine
Location off the machine
Back button Returns to “2.3 Connection Confirma-
tion Screen.”
BB EMPS Flash toob ] B Next button When [off the machine] is selected,
User ID does not correspond to Selector S/N. advances. to “2.5.1 External Power
Confirm user ID again. Confirmation Screen.”
[Code = 0031] When [on the machine] is selected,
advances to “2.5.2 Voltage Confirma-
i Ketrn to User g i »
| Authentication scre i R | ‘ tion Screen.

2.5.1 External Power Confirmation Screen

This screen prompts for confirmation of an external
power supply.

If a communication error occurs, advance to the “6.
Recover Point” screen.



4/6HK1 Electronic Control Fuel Injection System (Common Rail Type) 1E-149

2.22 Final Result Confirmation Screen
This screen displays the result of reflashing.

I Result Confirmation ] x|

Result Confirmation

CURRENT ECM PARTS NUMBER 898008-1651

ENGINE MODEL 6HK1

ENGINE TYPE XYSZ-01

OEM NAME ISUZU AMERICA
Reflashing process completed successfully.

Clicking the [OK] button advances to “2.23 Switch Con-
firmation Screen 9.”

2.23 Switch Confirmation Screen 9
The switch confirmation screen is shown below.

5_"! Confirmation of Switch =]
DATA ECM
SELECT POWER
READ ON
WRITE OFF

Confirmation of Swatch

Set each switch of Selector as follows.

DATA SELECT switch : "READ" side

ECM POWER switch : OFF

Configure the switch settings as shown below.

DATA SELECT switch: READ
ECM POWER switch: OFF

After configuring the switch settings, click the [Next]
button.

The following message appears, then Switch Confirma-
tion screen will be displayed.

BAEMPSIF lash taol) x|

Data is being confirmed.
Please wait.

!Eg Canfirmation of Switch 5'
o)
Confirmation of Switch
IVPOWER switch : OFF

After configuring the power switch setting, click the
[Next] button to advance to “2.24 Cable Removal Con-
firmation Screen.”
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3.6 Selection Items Confirmation Screen

This screen shows the details of the settings configured
up to this point.

If there is no problem with the displayed settings, click
the [Next] button to advance to “3.7 Switch Confirma-
tion Screen 2.”

To change the settings, click the [Back] to return to “3.5
Selection Menu.”

Il Selection Items Gonfirmation - |

Selection Items Confirmation

The items below are selected.

D ISUZU MOTORS LTD
TOOL Injector Replacement
ECM LOCATION On the machine

< Back i

3.7 Switch Confirmation Screen 2
The switch confirmation screen is shown below.

=
DATA ECM
SELECT POWER
READ ON
WRITE OFF
Confirmation of Switch
Set each switch of Selector as follows.
DATA SELECT switch : "READ" side
ECM POWER switch : ON

Configure the switch settings as shown below.

DATA SELECT switch: READ
ECM POWER switch: ON

After configuring the switch settings, click the [Next]
button.

This starts selector confirmation, and displays the mes-
sage shown below.

I3 EMPS(Flash tool) 3 x|

Current ECM Parts Number is being confirmed.
Please wait.

Then, QR data is uploaded from ECM.

I EMPS(Flash tool) [ =

Uploading QR data from ECM...
Please wait.

If the upload is successful, advance to “3.8 Change
Injector QR Code.”

One of the messages will appear if any abnormality is
discovered. Refer to “7. Error Messages.”
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4.3 Connection Confirmation Screen
4.3.1 At the First Connection

This screen shows the connection status of the com-
puter, selector, ECM, and power supply/battery.

Power Supply Connection

on |
Connection Confirmation
e il Betery
)
- =
T ‘ - Cr
_,/"' (4] <
= I AC adapter
-
L) ’
-
For power supply, use the same voltage as supply voltage to ECML
Do not use a battery cable and AC adapter at the same time.
~Setting of port
* fire ECM, Selector and PC axe connsoted properly?
* Insert the EMPS(Flash tool) Softvare CD.
Communications port.  COM |1 * For power supply, uss the sais voltage as supply voltage to ECM
Do not use a battery cable and AC adapter at the same time
* Configuee the setting of COM port
Eit / sec.: | 38400 | (bps) * Change the bit rate if necessary. (Default value: 38400 bps)
Cancel Mext
Battery Connection
Iz |

Connection Confirmation

v T aatiory

5)

Selector

Battery (12V or 24V}
(whioh carresponds to
the voltage of ECM)

For power supply, use the same voltage as supply voliage to ECM.
Do not use a battery cable and AC adapter at the same time.

- Setting of port
* hre ECIM, Selector and PC are connected properly?
* Insert the EMPS(Flash toal) Software CD.
* For power supply, use the same voltage o3 supply voltage to ECML
Do not use a battery oable and AC adapter at the sane tie
* Configure the setting of COM port

Bit fsec.: [38400  ~| (bps) * Change the bit rate if necessary. (Default valus: 38400 bps)

Communications port. COM |1

Cancel ext

After selecting the COM port (Communication port) and
transmission bit rate (Bit/sec), click [Next] to advance to
“4.4 Switch Confirmation Screen 1.”

Selection Item Descriptions

ltems Description

COM port Select the RS232C port to which the
selector is connected.

Transmission bit Select the data transmission bit rate.

rate

Cancel button Displays a confirmation message for

exiting the tool.

ltems Description

Next button Performs a check and then displays

“4.4 Switch Confirmation Screen 1.”

One of the error messages will appear if an error is dis-
covered by the check that is performed when the [Next]
button is clicked. Refer to “7. Error Messages.”

4.3.2 At the Reconnection After ECM Replacement

If you repeat upload or download (when reconnecting
after ECM replacement), you will start with this screen.
But you cannot change COM port and bit rate (bps).

4.3.3 PC Setting

Normally select COM1 if RS232-C is used for connec-
tion.

In the case of a PC that is not equipped with an RS232-
C port, connect using a commercially available USB
conversion cable. For details about port settings, refer
to the user documentation that comes with the USB
conversion cable.

To check standard COM port settings

1. On the Windows [Start] menu, select [Control
Panel].

2. On [Control Panel], open [System].

3. When system properties appear, select [Hard-
ware].

WindowsXP

System Properties

System Restore AutomatipMfpdates Remote
General Compiter Name Hardware Advanced

Add Hardware Wizard
-?'i The &dd Hardware Wizard helps pou install hardware.

Add Hardware \wizard

Device Manager

The Device Manager lists all the hardware devices installed
an your computer. Use the Device Manager to change the
propetties of any device.

[ iversignng (] |

Device Manager ] ,

Hardware Profiles

e Hardware profiles provide a way for you to set up and stare
-‘E’ different hardware configurations.

Hardware Profiles
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IAEMPS(Flash tool)

Select the machine's manufacturer and click
IIOK"-

ISUZU -

4.13 Connection Confirmation Screen

This screen shows the connection status of the com-

puter, selector, ECM, and power supply/battery.

Power Supply Connection

Connection Confirmation

Battary

Fomer supply

- % 1@(
& g

For power supply, use the same voltage as supply voltage to ECTM.
Do not use a battery cable and AC adapter at the same time.

Do not use a battery cable and AC adapter at the same time
* Configes the setting of COM port

Bit/ sec.: |38400 = | (bps) * Change the bit rate if necessary. {Default value: 38400 bips)

~Getting of ort
e ® * fs1e ECM, Selector and PC are counected properly?
* Insert the EMPS(Flash tool) Softwaze CI.
Communications port. COM |1 * For povrer supply, use the sams voltage as supply voltage to ECH.

Cancel DMext

Battery Connection

Connection Confirmation

ey Y Tattary

(5),

Selector B a}
=)

Battery (12V or 24)
(which oorresponds to
the voltage of EGM)

For power supply, use the same voltage as supply voltage to ECM.
Do not use a battery cable and AC adapter at the same time.

[ Setting of ion port
2 s * Are BCM, Selector axd PC are connscted properly?
) * Insert the EMPS(Flash tool) Softweats CD.
Communications port:  COM |1 5 Fox poweer supply, use the sars voltage as supply voltage to ECM
Do 1ot use a batters cable and AC adapter at the sanee tie
* Configure the setting of COM port

B
Bit{sec.: 38400  +|(bps) ™ Change the bit rate if necessary, (Default value: 38400 bps)
Cancel MNext

After selecting the COM port (Communication port) and
transmission bit rate (Bit/sec), click the [Next] button to
advance to “4.14 Switch Confirmation Screen 4.”

Selection Item Descriptions

Items Description

COM port Select the RS232C port to which the
selector is connected.

Transmission bit Select the data transmission bit rate.
rate

Cancel button Displays a confirmation message for
exiting the tool.

Next button Performs a check and then displays
“4.14 Switch Confirmation Screen 4.”

One of the error messages will appear if an error is dis-
covered by the check that is performed when the [Next]
button is clicked. Refer to “7. Error Messages.”
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4.29 Switch Confirmation Screen 11
The switch confirmation screen is shown below.

4.30 Reflashing Result Confirmation Screen
This screen displays the parts number reflash result.

IdGonfirmation of Switch 1 x|

I Reflashing Result Confirmation i |

DATA ECM Reflashing Result Confirmation
SELECT POWER
READ

OLD ECM PARTS NUMBER 898008-1651

0 0t .

WRITE 898008-1650

NEW ECM PARTS NUMBER

Confirmation of Switch

Set each switch of Selector as follows.
DATA SELECT switch : "READ" side
ECM POWER switch ; ON

Configure the switch settings as shown below. Clicking the [Next] button displays the message shown
below.
DATA SELECT switch: READ

ECM POWER switch: ON

After configuring the switch settings, click the [Next]
button.

This starts data confirmation. After confirmation is com-
plete, advance to “4.30 Reflashing Result Confirmation
Screen.”

A message will appear if an error occurs during confir-
mation. Refer to “7. Error Messages.”

If a communication error occurs, advance to the “6.
Recover Point” screen.

EMPS(Flash tool} x|

"i Put the updated label below the previous label on EGM. See the followine illustration.
If eneine is certified in the US, updated label is not necessary.

Check the content and click the [OK] button.
This advances to “4.31 Engine Serial Number Confirm”
screen.
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"Off the machine" is selected.

Is external power supply connected?

Is the power supply of appropriate voltage connected to ECH?
Check again whether 12V or 24V is used.

Clicking the [Yes] button after checking the connection
of external power supply advances to “5.6 Selection
ltems Confirmation Screen.”

If an external power supply cannot be connected, click
the [No] button to return to “5.5 Selection Menu.”
Clicking the [Help] button will display the message
shown below.

Iz the power supply with appropriate voltage for EGM specification connected to Selector?

This may cause EGM failure.

5.5.2 Voltage Confirmation Screen
This screen prompts for confirmation of proper voltage.

""On the machine" is selected.

Is external power supply connected?

Is the power supply of appropriate voltage connected to ECTHV?
Check again whether 12¥ or 24V is used.

No

Help |

Clicking the [Yes] button after checking the voltage of
power supply advances to “5.6 Selection ltems Confir-
mation Screen.”

If power supply cannot be confirmed, click the [No] but-
ton to return to “5.5 Selection Menu.”

Clicking the [Help] button will display the message
shown below.

I the power supply with appropriate voltage for EGM specification connected to Selector?
I

This may cause ECM failure,
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Error Type

Error Messages

Description

Response

Database read
error

EMPS{Flash taol) E x|

i) Service address of OEM master cannot be obtained.
=i [Code = 0012]

Service address is not
found in the database.

Check the Data CD. Contact
your administrator if there is no
fault.

7.3 Connection Confirmation Errors (for Sections 2.3, 3.3, 4.3, 5.3)

Error Type

Error Messages

Description

Response

COM port

EMPS(Flash toal)

x|

Enter the COM port.
[Code = 0022]

COM port is not input.

Enter the COM port.

EMPS(Flash tool} 3 x|

Setting of COM port is invalid.
[Code = 0024]

COM port input value
is not correct.

Enter the correct COM port.

EMPS{Flash tool} i x|
*' Select transmission bit rate.
(e [Code = 0023]

EMPS({Flash tool) 3 X
*' Communication setting is invalid
(s [Code = 00286]

COM port communi-
cation error

Check if COM port operates
properly.

Last process
check

EMPS(Flash tool) f |
L) Process was terminated last time. (2005/10/05 10:57:25)
Do you want to continue?
[Code = 0027]

Mo

Last process continu-
ation confirmation.
Click the [Yes] button
to advance to “2.8
Current ECM Parts
Number Confirmation
Screen.”

EMPS(Flash tool) E x|

®

Previous ECM Parts Mumber information will be deleted. Is it OK?
[Code = 0028)

Cancel l

This message
appears to confirm
deletion when the
[No] button of the
above message box

is clicked.
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Type | Code Message Description
0106 | Reflash error No data to be written to flash memory (at
Do you want to try reflash again? writing and verifying)
0107 | Reflash error Close (at writing and verifying)
Do you want to try reflash again?
0108 | Reflash error Port open error (all)
Do you want to try reflash again?
0109 | Reflash error Communication (all)
Do you want to try reflash again?
0110 | Reflash error Time out (all)
Do you want to try reflash again?
0111 | Reflash error Writing (at writing only)
Do you want to try reflash again?
0112 | Reflash error Unknown
Do you want to try reflash again?

Rewriting Verification Process

Type l Code l

Message

Description

During execution

Do you want to try reflash again?

0113 | Reflash error Being processed (all)
Do you want to try reflash again?
0114 | Reflash error Inconsistent execution state (at writing and
Do you want to try reflash again? verifying)
0115 | Reflash error Invalid startup parameter (all)
Do you want to try reflash again?
0116 | Reflash error Thread startup failure (all)
Do you want to try reflash again?
0117 | Reflash error Unknown

At CALL BACK

Do you want to try reflash again?

0118 | Reflash error No response from rewriting module
Do you want to try reflash again?

0119 | Reflash error User program file cannot be found (at writing
Do you want to try reflash again? and verifying)

0120 | Reflash error Invalid user program file (at writing and veri-
Do you want to try reflash again? fying)

0121 | Reflash error No data to be written to flash memory (at
Do you want to try reflash again? writing and verifying)

0122 | Reflash error Close (at writing and verifying)
Do you want to try reflash again?

0123 | Reflash error Port open error (all)
Do you want to try reflash again?

0124 | Reflash error Communication (all)
Do you want to try reflash again?

0125 | Reflash error Time out (all)
Do you want to try reflash again?

0126 | Reflash error Verification (at verification only)
Do you want to try reflash again?

0127 | Reflash error Unknown
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Table of Input/Output

Sensor input

+ Crankshaft position sensor

- CMP sensor

+ Fuel temperature sensor

- Engine coolant temperature sensor
* Barometric pressure sensor

» Common rail pressure sensor

- Boost pressure sensor

+ Accelerator position sensor 1, 2
- Vehicle speed sensor

- Oil pressure sensor

- Boost temperature sensor

- Intake air temperature sensor

Injection control output
- SCV (Suction control valve)
- TWV (Injector) 4H:1-4 / 6H:1 - 6

Actuator control output
EGR DC motor

ECM Relay, lamp control output
Glow relay
Starter cut relay
Diagnosis lamp
QOS indicator lamp
Switch input
. Oil pressure lamp
+ Key switch (ON/Start)
. . . Boost pressure lamp
- Diagnostic switch
- Idling control selector switch
+ Idling control switch (UP/DOWN)
* EGR position sensor
+ Mode map switch 1, 2, 3
* Memory clear switch Communication
* Engine stop switch Speed signal (output to tachometer)
+ Starter relay Tech 2 signal
CAN (ECU on machine side)
TSHK0002
Electronic control fuel injection system (Common rail type)

The engine control module (ECM) gets information, such as engine speed, engine load, etc. (signals from various
sensors), and sends electrical signals, based on the information, to the supply pump, injector, etc. in order to prop-
erly control the fuel injection amount, injection timing, etc. in each cylinder.
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Idle manual control

ON

Engine speed 152

IGN
sw —,7 ECM
! OFF !
ONi i i ) = Manual mode switch »
Manual mode | I—‘—‘—: : Idle u itch
OFF [ 1 ! P SWILCI
SW N ! 1 i 30
o Up ! 3 3 L =1 Idle down switch a1
© OFF L ! !
SW v ON | |
Idle DOWN oFF — —_—
SW | !

TSHKO0161

Speed limit control

Speed limit control means that the engine control module (ECM) controls fuel injection amount, based on vehicle
speed signal and engine speed, so that the machine speed does not exceed the setting value.

The vehicle speed signal is sent from vehicle speed sensor to pulse matching box. The pulse matching box corrects
the signal to match with the machine, and sends it to ECM, meter, etc. The ECM recognizes the engine speed by the
signal from crankshaft position (CKP) sensor.

Meter,
Other ECU

Pulse
ECM matching box

Engine speed signal

Engine Fuel injection control

Vehicle speed sensor

MFW4ADSF000301
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Removal
* Do not replace the FT sensor.
« Ifitis faulty, replace it as supply pump ASM.

s('j\ 7

7))
- Yy
=<
12. Connect the SCV connector. — (% Yo

13. Wipe off the fuel which was leaked at replacement

Work' TSHKO0110
14. Start the engine, and make sure there is no fuel
leaked from the installation part of the SCV. Common rail
4HK1

Fuel temperature (FT) sensor

S

TSHK0009

TSWG0011

The fuel temperature (FT) sensor is installed onto the
supply pump, and the thermistor changes the resis-
tance according to the temperature. The resistance is
low when the fuel temperature is high, and is high when
the temperature is low. The engine control module
(ECM) energizes the voltage (5 V) to the FT sensor
through pull up resistance, and calculates fuel tempera-
ture based on change of voltage to use for various con-
trols such as supply pump control etc. If the resistance
is low (temperature is high), the voltage becomes low; if
the resistance is high (temperature is low), the voltage
becomes high.
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DLC (data link connector)

TSWG0023

The DLC (data link connector) is a connector for com-
munication and connection between the external diag-
nostic device (scan tool) and each controller.

Note:
Refer to the machines manual for the locations of DLC.

Diagnostic switch

The diagnosis switch shorts the DLC terminals No. 1
and No. 4 (or No. 5) to make the diagnosis lamp blink
to indicate DTC.

Note:
Refer to the machines manual for the locations and
form of diagnosis switch.

Memory clear switch

The diagnosis switch and memory clear switch are
used to clear the DTC stored in ECM.

Note:
Refer to the machines manual for the locations of mem-
ory clear switch.

Mode selector switch (0, 1, 2)

The mode selector switch allows to operate at the
engine speed set by each mode.

Note:
Refer to the machines manual for the locations of mode
selector switch.

[

TSHK0182

Key switch

Engine stop switch

Fuel system

Memory clear switch

Mode switch

Engine coolant temperature gauge
Oil temperature thermometer
Hourmeter
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TCM

» There are some sensors which are not connected to the ECM depending on the machine.
The areas with screening indicate that are not connected to the ECM.

(15A)* D
PN - : 24 107 i " T 1 CKP sensor
4 | E I Engine stop switch 47 106 7 N
____________________ /
Diagnostic lamp 6 108 —"
-§ Engine oil pressure lamp 17 80 Endi .
g — 67 <¢ ngine oil
7 L QOS indicator lamp 1 79 pressure sensor
>Z
2o Boost temperature lamp 7
10 84 W | Engine coolant
. temperature sensor
S [~
< A
S Glow relay 83 W | Fuel temperature
= sensor
-—_ - - - —- T SN T N
\
(60A)* Glow plug gg H i i H CMP sensor
T +
100 N N/
5 Main relay 21 87
E 17 82 SN e 7N
g = * —E_mn 40 l ! \ H \ Common rail
o5 (30A) = S 90 + T
¥ 2 2 101 T [ pressure sensor
\ ! N/
— 5 N e ~—
S 94 u EGR valve
= gg \X[ position sensor
. 46
S
o .
=9 19 Vehicle speed
Fuel pump relay sensor
121
o |
o] - Injector #1 I mm I
> : 119 — 1
2 < Fuel pump
s o
K = 14 Injector #2 I rTTn I
= = =
Charge O
lamp O/H lamp O/H switch Ini
= 117 njector #3 I Mm I
Ot+——=—= “ —
- 116
Generator
i_ 115 Injector #4 I Mm I
Safty relay B terminal }— —
®'__I__ Sterter - 120 Injector #5 I mm I
= i | e
® © S terminal
® © B terminal = 118 Injector #6 I mm I
= | e
105 SV
e — ~ o i | [mm]
Accelerator / \ / \ 63 89
position | H | H
sensor " ! |‘ ,' I_ 64 97
) T 41
NNy ] 20 8 I Tachometer I
Barometric 61
pressure ¢-D 71 ]
sensor 60 18 I" I" I"
Intake air Y™ 72 o ! ! ! W
temperature | - I_I
sensor
38
Boost 95 52 -
pressure [p_D 91 Data link connector
sensor 109
Boost ryra 74 —
temperature | 81
sensor
43
v » 62
EGR valve @ \ 103 1
motor _rTm W 10
3
<] Memory clear switch 3 4
= 1
TSHK0046
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Pin No. Terminal name Connection
8 OF-TACHO
9 — —
10 OS-GLOWR Glow relay
11 OS-GLOWL QOS indicator lamp
12 — —
13 — —
14 OS-STARTR
15 OS-OVHL
16 — —
17 OS-OILPL Engine oil pressure lamp
18 CC-CAN-H CAN-HIGH
19 IF-SPD Vehicle speed sensor signal
20 SG-SLD1 Accelerator position sensor 1 GND
21 OS-MAINR ECM main relay
22 — —
23 — —
24 IS-IGKEY Key switch ON signal
25 — —
26 — —
27 — —
28 — —
29 IS-IDLMNL
30 IS-IDLUP
31 IS-IDLDWN
32 IS-MEMCL Memory clear switch
33 IS-REG
34 — —
35 — —
36 — —
37 CC-CAN-L CAN-LOW
38 CC-KwW2000 Data link connector
39 — —
40 OS-MAINR ECM main relay
41 SG-5VRT1 Accelerator position (AP) sensor GND
42 SP-5V1 Accelerator position (AP) sensor power supply
43 PG-SIGN GND
44 — —
45 IS-LOAD —
46 IS-START Key switch start signal
47 IS-ENGSTP Engine stop switch

48
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ISZA

Pin No. Terminal name Connection
1 PG-POWER GND
2 PS-+B Power supply
3 PG-POWER GND
4 PG-POWER GND
5 PS-+B Power supply
6 OS-DIAGL Diagnosis lamp
7 0S-BOOSTL Boost temperature sensor pilot lamp
8 OF-TACHO
9 — —
10 OS-GLOWR Glow relay
11 OS-GLOWL QOS indicator lamp
12 — —
13 — —
14 OS-STARTR
15 OS-OVHL
16 — —
17 OS-OILPL Engine oil pressure lamp
18 CC-CAN-H CAN-HIGH
19 IF-SPD Vehicle speed sensor signal
20 SG-SLD1 Accelerator position sensor 1 GND
21 OS-MAINR ECM main relay
22 — —
23 — —
24 IS-IGKEY Key switch ON signal
25 — —
26 — —
27 — —
28 — —
29 IS-IDLMNL
30 IS-IDLUP
31 IS-IDLDWN
32 IS-MEMCL Memory clear switch
33 IS-REG
34 — —
35 — —
36 — —
37 CC-CAN-L CAN-LOW
38 CC-Kw2000 Data link connector
39 — —
40 OS-MAINR ECM main relay
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Pin No. Terminal name Connection

112 — —
113 OS-SCVHI SCVHI drive

114 OS-INJ5 Injector 2 (6H only)

115 OS-INJ6 Injector 4 (6H only)

116 OP-COM2 Injector power supply 2

(4H: No. 2, No. 3 cylinders/6H: No. 4, No. 5, No. 6 cylinders)

117 OS-INJ3 4H: Injector 4/6H: Injector 3

118 0OS-INJ4 4H: Injector 2/6H: Injector 6

119 OS-INJ1 Injector 1

120 0OS-INJ2 4H: Injector 3/6H: Injector 5

121 OP-COM1 Injector power supply 1

(4H: No. 1, No. 4 cylinders/6H: No. 1, No. 2, No. 3 cylinders)
JCB
Pin No. Terminal name Connection

82 IA-PFUEL Common rail pressure sensor signal

83 IA-THL Fuel temperature sensor signal

84 IA-THW Engine coolant temperature sensor signal
85 — —

86 — —

87 SP-5V5 Common rail pressure sensor power supply
88 — —

89 IA-SCVLO SCVLO drive

90 IA-PFUEL Common rail pressure sensor signal

91 IA-BPRESS Boost pressure sensor signal

92 IA-EBMPOS3 EGR valve EGR position sensor W

93 IA-EBMPOS2 EGR valve EGR position sensor V

94 IA-EBMPOS1 EGR valve EGR position sensor U

95 SP-5V4 Boost pressure sensor power supply

96 — —

97 IA-SCVLO SCVLO drive

98 IF-CAMHAL Camshaft position (CMP) sensor signal

99 SP-CAMHAL Camshaft position (CMP) sensor power supply
100 SG-SLD5 Camshaft position (CMP) sensor, common rail pressure sensor shield
101 SG-5VRT5 Common rail pressure sensor GND

102 — —

103 OM-EBM2 EGR valve DC servomotor power supply input V
104 — —

105 OS-SCVHI SCVHI drive

106 IF-CRANK- Crankshaft position (CKP) sensor (=)

107 IF-CRANK+ Crankshaft position (CKP) sensor (+)

108 SG-SLD4 Crankshaft position (CKP) sensor shield
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Starter for ECM control, glow circuit
(*: Specifications (fuse current value etc.) vary depending on each machine. Refer to the machine’s manual.)

4HK1

(100A)*

~ T T 'Engine control module (ECM)

14 ) E-57
Starter cut relay signal |
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Boost temperature sensor, boost pressure sensor circuit
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OBD system check
About OBD system check

OBD system check is systematic method to check the
problems which caused by engine control system mal-
function. It is the first procedure of all complaint diagno-
sis for operationality. Use of this diagnostic step
properly enables to shorten the diagnosis period and to
prevent unnecessary replacement of proper parts.

Test description

5. Communication disability with scan tool is caused by
fault in the communication circuit between each ECU
and scan tool.

8. If DTC is detected, proceed to the relevant DTC
diagnosis by referring to 1E-375, “List of Diagnostic
Trouble Codes”. If more than one DTC is detected,
start with the one with smallest DTC number unless
otherwise instructed in the diagnostic step.

Note for OBD system check

Important:

e If there is no complaint for operationality,
never perform this diagnostic step unless oth-
erwise instructed in other items.

» Before the diagnosis, check the service infor-
mation.

¢ Never erase DTCs unless otherwise instructed
in the diagnostic step.

 If fault is found in the engine starting system,
refer to “Electrical system” in the service man-
ual “Engine section”.

¢ Ensure the battery is fully charged.

* Make sure the battery cable is normal and
securely connected.

¢ Make sure the ground cable of ECM is con-
nected to the proper position securely.

Step Action Value YES NO
1. Turn the key switch to “ON”.
2. Check the diagnosis lamp (trouble display ) ‘Goto 1E-341,
1 monitor on the machine). _ Diagnosis lamp illu-
mination circuit sys-
Does the diagnosis lamp (trouble display monitor tem check, List of
on the machine) come on? Go to Step 2. Function Checks”.
1. Connect the diagnosis connector.
+ If the machine is not equipped with diagno- Go to 1E-343,
2 sis lamp, Go to Step 3. . “Diagnosis lamp
2. Check the diagnosis lamp. blinking circuit sys-
tem check, List of
Does the diagnosis lamp blink? Go to Step 3. Function Checks”.
3 Is the scan tool (KW communication) available? — Go to Step 4. Go to Step 6.
1.  Connect the scan tool. Goto 1E-346, “Scan
2. Turn the key switch to “ON”. tool power supply
4 3. Turn the power switch of the scan tool to “ON”. - circuit system check
(Tech2), List of
Does the scan tool powered “ON"? Go to Step 5. Function Checks”.
Communicate with ECM using a scan tool. Go to 1E-350, “Scan
tool communication
5 Does it communicate with ECM properly? _ circuit system
check, List of Func-
Go to Step 6. tion Checks”.
Turn the key switch to “START”. Go to 1E-353,
6 . “Starting circuit sys-
Does the starter operate? tem check, List of
Go to Step 7. Function Checks”.
Turn the key switch to “START”. Go to 1E-358,
7 . . “Starting system
Does the engine start? check, List of Func-
Go to Step 8. tion Checks”.
Check if DTC is detected.
8 — Go to the relevant
Is DTC detected? DTC diagnosis. Go to Step 9.
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Step Action Value YES NO
1. Connect the scan tool to the machine. Check the repair,
2. Turn the power switch of the scan tool to “ON”. and Go to 1E-339,
5 — “OBD system check,
Does the scan tool powered “ON"? List of Function
Checks”. Go to Step 1.
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— Damage of connector lock
— Poor contact between terminal and wire

Test description
Numbers below indicate step numbers in the chart.

5. If the SCVLO drive circuit is shorted to ground, the
SCV drive current will not be more than 900mA.

6. If the engine starts with the SCV connector discon-
nected, SCV system may be faulty. Also, if the engine
does not start, the fuel system may be faulty.

7. Check the signal and operation of each sensor and

injector.

Step Action Value YES NO
Is the emergency stop switch equipped? Turn the switch to
1 — OFF, then Go to
Step 2. Go to Step 2.
Check if the overheating switch is installed, and
check the switch for faults.
» Did the ECM stop the engine in an emergency
2 due to faults in the harness or switches? -
If the trouble is detected, repair or replace.
Is the procedure completed? Go to Step 3. —
1. Turn the key switch to “ON”.
2. Crank the engine for 15 seconds.
3 3. Check the DTC. — Go to the relevant
diagnosis of DTC
Is DTC detected? detected. Go to Step 4.
4 Is the scan tool (KW communication) available? — Go to Step 5. Go to Step 12.
While cranking the engine, check for “SCV F/B” on
5 the data display using a scan tool. 900mA
Is the “SCV F/B” the specified value or more? Go to Step 6. Go to Step 7.
1. Disconnect the SCV connector. Go to 1E-361, “Fuel
6 2. Crank the engine. _ system check, List
of Function
Does the engine start? Go to DTC P0090. Checks”.
Repair the SCVLO drive circuit between the ECM
7 and the SCV. -
Is the procedure completed? Go to Step 8. —
1. Check the relevant items to the following using
a scan tool to see if the values are normal.
» Engine coolant temperature (ECT) sensor
» Common rail pressure sensor
8 » EGR position sensor —
* Injector
2. If the trouble is detected, replace the circuit or
sensor as required.
Is the fault detected? Go to Step 10. Go to Step 9.
1. Check for following faults.
» Engine mechanical timing is off.
» Improper installation position of flywheel
9 » Excessive clogging in intake system —
» Excessive clogging in exhaust system
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 10. —
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EGR valve check

TSWG0150

Push the EGR valve with finger to make sure it opens/
closes smoothly. Also, make sure that the valve closes
completely when the finger is released.

EGR hysteresis

ON}---------

OFF | -

60°C
(140°F)

TSWG0206
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Fault Diag- Recov
DTC Flash DTC Qescrlp- Item to be Precondltpns when DTC set condition judg- Behavior when trou- nosis ery
code tion detected DTC is set ment ble occurs lamp from
period failure
JCB
P0219 543 Overrun Engine speed | « Key switch input | Engine speed | Approx. | Output lowering ON *2
abnormally voltage is 18V or | becomes 200 rpm | 1sec. | Back-up:
high more. more than the Limited injection
speed under no- amount 1
load. Limitation is lifted if
2250 rpm or more the speed
decreases
Kawasaki Heavy Industries, Ltd.
P0219 543 Overrun Engine speed | « Key switch input | When engine | Approx. | Output lowering ON *2
abnormally voltage is 18V or |speed is more| 1sec. | Back-up:
high more. than 2650 rpm. Limited injection
amount 1
Limitation is lifted if
the speed
decreases
Sumitomo (S.H.l.) Construction Machinery Manufacturing Co., Ltd.
P0237 32 Boost pres- | Open/short cir- | « Key switch input | Boost pressure | Approx. | Black smoke emitted ON *2
sure sensor | cuit/breakage voltage is 18V or | sensor voltage is | 3 sec. | Back-up:
fault (low volt- | of sensor or | more. less than 0.1V. Boost pressure
age fault) harness «DTC P1630 or default setting (150
P1634 is not kPa)
detected. Boost pressure cor-
rection/EGR
stopped
Hitachi Construction Machinery Co., Ltd.
P0237 32 Boost pres- | Open/short cir- | « Key switch input | Boost pressure | Approx. | Black smoke emitted ON *2
sure sensor | cuit/breakage voltage is 18V or | sensor voltage is | 3 sec. | Back-up:
fault (low volt- | of sensor or | more. less than 0.1V. Boost pressure
age fault) harness «DTC P1630 or default setting (160
P1634 is not kPa)
detected. Boost pressure cor-
rection/EGR
stopped
JCB
P0237 32 Boost pres- | Open/short cir- | « Key switch input | Boost pressure | Approx. | Black smoke emitted ON *2
sure sensor | cuit/breakage voltage is 18V or | sensor voltage is | 3 sec. | Back-up:
fault (low volt- | of sensor or | more. less than 0.1V. Boost pressure
age fault) harness «DTC P1630 or default setting (150
P1634 is not kPa)
detected. Boost pressure cor-
rection/EGR
stopped
Kawasaki Heavy Industries, Ltd.
P0237 32 Boost pres- | Open/short cir- | « Key switch input | Boost pressure | Approx. | Black smoke emitted ON *2
sure sensor | cuit/breakage voltage is 18V or | sensor voltage is | 3 sec. | Back-up:
fault (low volt- | of sensor or | more. less than 0.1V. Boost pressure
age fault) harness «DTC P1630 or default setting (150
P1634 is not kPa)
detected. Boost pressure cor-
rection/EGR
stopped
Sumitomo (S.H.1.) Construction Machinery Manufacturing Co., Ltd.
P0238 32 Boost pres- | Short circuit in | « Key switch input | Boost pressure | Approx. | Black smoke emitted ON *2
sure sensor | sensor or har- | voltage is 18V or | sensor voltage is | 3 sec. | Back-up:
fault (high volt- | ness more. more than 4.9V. Boost pressure
age fault) «DTC P1630 or default setting (150
P1634 is not kPa)
detected. Boost pressure cor-
rection/EGR

stopped
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Fault Diag- Recov

DTC Flash DTC cljescrlp- Item to be Precondltlpns when DTC set condition judg- Behavior when trou- nosis ery

code tion detected DTC is set ment ble occurs lam from
period P failure
Kawasaki Heavy Industries, Ltd.
u2104 84 CAN Bus fault | CAN communi- | « Key switch input | Bus-off is | At3sec. | Set to idle speed. ON *3
cation fault voltage is 12 V or | detected. continu- | Back-up:
more. ously Switch to the accel-
erator sensor input
operation
Sumitomo (S.H.l.) Construction Machinery Manufacturing Co., Ltd.
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
«Key switch input | complete at a set ously Running at 1500
voltage is 12 V or | time. rpm.
more.
Hitachi Construction Machinery Co., Ltd.
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Switches to the
voltage is 12 V or | time. accelerator sensor
more. input operation.
JCB
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Running at 1500
voltage is 12 V or | time. rpm.
more.
Kawasaki Heavy Industries, Ltd.
u2106 85 CAN timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Switches to the
voltage is 12 V or | time. accelerator sensor
more. input operation.
About recovery from failure
1 2 3
There are three modes for recovery from failure. ! | |
To clear the trouble displayed on the monitor of the key  ON i ! !
machine, one more ignition cycle may be needed after switeh E !
the following ignition cycle. Engine i !
*q run OFF | : !
Even if the DTC has restored normally, the diagnosis E ! 5
lamp and back-up mode are not restored in the ignition i ! !
cycle that the DTC is detected. After turning the key ON | ! !

. . . . Di 1 1
switch OFF, DTC diagnosis is performed when the lamp ! !
vehicle starts again. If it is judged as normal, everything OFF ! !
will be recovered to normal from the next ignition cycle. | ! !

ON : i i
Back-up i i
mode E E
OFF ! I B
TSWG0165
Name

1. DTC is detected.
2. Repair and inspection
3. Returned to normal.




4/6HK1 Electronic Control Fuel Injection System (Common Rail Type) 1E-399

Fault Diag- Recov
DTC Flash DTC Qescrlp- Item to be Precondltpns when DTC set condition judg- Behavior when trou- nosis ery
code tion detected DTC is set ment ble occurs lam from
period P failure
JCB
P0488 45 EGR valve | Trouble/open «DTC P1630, P1635, | Difference Approx. | Exhaust gas is ON *1
control fault circuit or valve | P0487, P0488 or | between target | 10 sec. | affected.
engage/stuck P1635 is not | valve lift and Back-up:
in drive motor | detected. actual position is Instruction to fully
side * Main relay voltage | more than 20%. close EGR valve
is between 20 and 32
V.
TCM
P0488 45 EGR valve | Trouble/open «DTC P1630, P1635, | Difference Approx. | Exhaust  gas is ON *1
control fault circuit or valve | P0487, P0488 or | between target | 10 sec. | affected.
engage/stuck P1635 is not | valve lift and Back-up:
in drive motor | detected. actual position is Instruction to fully
side * Main relay voltage | more than 20%. close EGR valve
is between 20 and 32
V.
MADILL
P0488 45 EGR valve | Trouble/open «DTC P1630, P1635, | Difference Approx. | Exhaust gas is ON *1
control fault circuit or valve | P0487, P0488 or | between target | 10 sec. | affected.
engage/stuck P1635 is not | valve lift and Back-up:
in drive motor | detected. actual position is Instruction to fully
side * Main relay voltage | more than 20%. close EGR valve
is between 20 and 32
V.
ISZA
P0488 45 EGR valve | Trouble/open «DTC P1630, P1635, | Difference Approx. | Exhaust gas is ON *1
control fault circuit or valve | P0487, P0488 or | between target | 10 sec. | affected.
engage/stuck P1635 is not | valve lift and Back-up:
in drive motor | detected. actual position is Instruction to fully
side * Main relay voltage | more than 20%. close EGR valve
is between 20 and 32
V.
Hitachi Sumitomo Heavy Industries Construction Crane Co., Ltd.
P0488 45 EGR valve | Trouble/open «DTC P1630, P1635, | Difference Approx. | Exhaust gas is ON *1
control fault circuit or valve | P0488 or P1635 is | between target | 10 sec. | affected.
engage/stuck not detected. valve lift and Back-up:
in drive motor | « Main relay voltage | actual position is Instruction to fully
side is between 20 and 32 | more than 20%. close EGR valve
V.
« Difference between
target EGR opening
angle and actual one
is 20% or less.
P0522 294 Engine oil | Open/short cir- | * Key switch input | Engine oil pres- | Approx. | Operationality is not ON *2
pressure sen- | cuit/breakage voltage is 18V or | sure sensor volt- | 4 sec. | affected.
sor fault (low | of sensor or | more. age is less than Back-up:
voltage fault) harness +«DTC P1633 is not | 0.098 V. No back-up action
detected.
P0523 294 Engine oil | Short circuit in | * Key switch input | Engine oil pres- | Approx. | Operationality is not ON *2
pressure sen- | sensor or har- | voltage is 18V or | sure sensor volt- | 4 sec. | affected.
sor fault (high | ness more. age is more than Back-up:
voltage fault) «DTC P1633 is not | 4.85V. No back-up action
detected.
P0601 53 ROM fault ROM fault ROM is faulty. Engine stopped ON *2
— Reflash failure — Back-up:
Engine stopped
P0603 54 EEPROM fault | EEPROM fault EEPROM is Operationality is not ON *2
faulty. affected.

Back-up:
No back-up action




CLICK HERE TO DOWN LOAD THE COMPLETE MANUAL

e Thank you very much for reading the
preview of the manual.

e You can download the complete
manual from: www.heydownloads.com

by clicking the link below

e Please note: If there is no response to
CLICKING the link, please download
this PDF first and then click on it.

CLICK HERETO DOWN LOAD THE COMPLETE MANUAL



http://www.heydownloads.com/
https://www.heydownloads.com/?s=Isuzu+Diesel+Engine+4HK1+6HK1+Troubleshooting+Manual

4/6HK1 Electronic Control Fuel Injection System (Common Rail Type) 1E-409

Fault Diag- Recov
DTC Flash DTC cljescrlp- Item to be Precondltlpns when DTC set condition judg- Behavior when trou- nosis ery
code tion detected DTC is set ment ble occurs lam from
period P failure
Shindaiwa Kogyo Co., Ltd.
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Specified back-up
voltage is 20 V or | time. value (depending
more. on the machine
manufacturer)
Kobelco Construction Machinery Co., Ltd. (NHK)
u2106 85 CAN timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Specified back-up
voltage is 20 V or | time. value (depending
more. on the machine
manufacturer)
JCB
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously 29t: Running at
voltage is 20 V or | time. 1350 rpm.
more. 33t: Running at
1350 (TBD) rpm.
TCM
u2106 85 CAN timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Switches to the
voltage is 20 V or | time. accelerator sensor
more. input operation.
MADILL
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Setto idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Specified back-up
voltage is 20 V or | time. value (depending
more. on the machine
manufacturer)
ISZA
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Specified back-up
voltage is 20 V or | time. value (depending
more. on the machine
manufacturer)
Hitachi Sumitomo Heavy Industries Construction Crane Co., Ltd.
u2106 85 CAN  timeout | CAN communi- | « DTC U2104 is not | CAN data recep- | At1sec. | Set to idle speed. ON *3
fault cation fault detected. tion does not | continu- | Back-up:
*Key switch input | complete at a set ously Specified back-up
voltage is 20 V or | time. value (depending
more. on the machine
manufacturer)
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Hitachi ISUZU DTC description Trou Hitachi ISUZU DTC description Trou
Sumit- P Code ble Sumit- P Code ble
omo dis- omo dis-
Heavy play Heavy play
Indus- on Indus- on
tries Con- moni tries Con- moni
struction tor struction tor
Crane Crane
Co., Ltd. Co., Ltd.
E Code E Code
EO0107 P0107 | Barometric pressure sensor o E0340 P0341 | Camshaft position sensor o
circuit low input fault
E0108 P0108 | Barometric pressure sensor o E0380 P0380 | Glow relay circuit fault O
cireuit high input E0487 | P0487 |EGR valve BLDC position |
E0112 P0112 | Intake air temperature sensor o circuit fault
circuit low input E0488 | P0488 | EGR valve fault o)
EO0113 P0113 | Intake air temperature sensor X — -
circuit high input O E0522 P0522 COLlIitpressure circuit open cir- o
EO117 PO117 | Engine coqlant temperature O E0523 P0523 | QOil pressure circuit short cir-
sensor low input cuit O
E0118 P0118 | Engine coolant temperature
sensor input is high. O E0601 P0601 | ROM fault O
E0182 | P0182 | Fuel temperature sensor air-| E0603 | P0603 | EEPROM fault o
cuit low input E0606 P0606 | ECM internal trouble (CPU o
E0183 P0183 | Fuel temperature sensor cir- | fault)
cuit high input E0606 P0606 | CPU monitoring IC fault O
E0192 P0192 | Common rail pressure sen- o E0611 P0611 | EDU charge circuit 1 low volt- o
sor circuit low input age
E0193 P0193 | Common rail pressure sen- o E0612 P0612 | EDU charge circuit 2 low volt- o
sor circuit high input age
E0201 P0201 | No. 1 injector — injector cir- o E0650 P0650 | Check engine control circuit
cuit fault fault o
E0202 P0202 | No. 2 injector — injector cir- o E1093 P1093 | Fuel leakage (large amount) O
cuit fault
E1095 P1095 | Pressure limiter is operated. O
E0203 P0203 | No. 3 injector — injector cir-
- O E1112 P1112 | Boost temperature sensor| —
cuit fault L
short circuit
E0204 P0204 | No. 4 injector — injector cir-
: O E1113 P1113 | Boost temperature sensor
cuit fault = —
open circuit
E0205 P0205 | No. 5 injector — injector cir- o
cuit fault E1173 P1173 | Overheat —
E0206 P0206 | No. 6 injector — injector cir- | E1261 P1261 | COMMON1  (Hamess or|
cuit fault injector harness)
E0219 P0219 | Overrun o) E1262 P1262 QQMMONZ (Ha.rne.ss ol 5
injector harness) circuit fault
E0237 P0237 | Turbocharger boost sensor o
circuit low input E1271 P1271 Acc.ellerator senspr 1 — 2
positional correlation fault
E0238 P0238 | Turbocharger boost sensor o
circuit high input E1277 P1277 Acc&ilerator sensor 1 low |
inpu
E0335 P0335 | Crankshaft position sensor o
circuit fault E1282 P1282 Accetlerator sensor 2 low |
inpu
E0335 P0336 | Crankshaft position sensor -
fault o E1283 P1283 | Accelerator sensor 2 high |
input
E0340 P0340 | Camshaft position sensor cir- o
cuit fault
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About common rail pressure sensor

o p——
&) =1
/Q?\ I )
3 2 1
TSWG0055
Name

1. Sensor ground
2. Sensor signal
3. Sensor power supply

Characteristics of common rail pressure
sensor

)
42

f
0 200(29008)
MPa(psi)

TSWG0201

Fuel discharge inspection procedure
Perform the fuel discharging inspection of upstream
side of the fuel system in the following procedure.
1. Disconnect the fuel pipe at the supply pump inlet.
2. Activate the electromagnetic pump.
3. Check if the fuel is discharging from the fuel pipe.
+ If the fuel is discharging, go to “4. Air mixture
inspection”.
+ If no fuel is discharging, go to “5. Check the
electromagnetic pump”.

TSHK0164

1. Supply pump

2. Fuel tank

3. Pre-fuel filter

4. Electromagnetic Pump
5. Fuelfilter

6. Supply pump inlet

4. Inspection of air mixture to fuel
Connect a clear pipe to the fuel pipe and make
sure that no air mixture in the discharging fuel.

« If there is any air mixture in the fuel, identify the
air mixed position upstream side of low pres-
sure pipe and correct.

« If no air mixture in the fuel, inside of the supply
pump may be faulty. Replace the supply pump
if the fault is not solved by replacing SCV alone
after replacing the SCV.

Note:

» Refer to 1E-246, “SCV Replacement procedure,
Engine component location diagram, Engine Con-
trol System” in this section for how to replace SVC.

» For how to replace supply pump, refer to “Engine
section” in the service manual.
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Engine control
module (ECM)
r " — |
|CMP sensor Common rail pressure EGR position EGR position EGR position |
| signal sensor signal 5V sensor signal I——rl I——r| sensor signal I——r| I——r| sensor signal I——r| |
| (A ) g ml** d;*i" '
| N/ N/ N/ N — —_— A4 N |
99 YE-56 98 Y E-56 100 Y E-56 101 Y'E-56 82 110 YE-56 93 Y E-56 E-56 94 Y E-56
A1 T[T =~
[N R ~1l___
I
I
I/ e —) ]
\\ . - SN~ _ =
7\ H-8 2 \H-8 6 \ H-8 1 A\ H-8 5\ H-8
VY VY N AV
4| H-20 5| H-20 6|H-20 14[H-20 N N N N N
7T\ 7T\ /T\ /T\ /T\ /7T\ 7T\
0.75 0.75 0.75
W/R B/W Br 0.75 0.75 0.75 0.75 0.75 0.75 0.75 0.75
W GIY WiL G/W w/B G/B WIR B
A1~ T —~ R == ‘\q
N 4 I konl e ve wirv el vy Qupaming (50 5 Ke505 Aol
~t--—+---1 {{ 1 1————-—-—- -_— 1 E-802 E-80 6 E-80 3 E-80 7 E-80 4 E-80 8 E-80 5 E-80
| 0.75 0.75 0.75 075|| N /N N N N N N
| Br B G w || |
Lq4——"—~ S i - -~>' |
S - - __ —_ - : L[> > > |
1 JE-1122 JE-112 3 \E-112 1 ) E-113 2 LE-113 3 AE-113 \
ANTERTE R A AR :
ﬁ : EGR position sensor/EGR motor |
+— || . | -_——
EGR valve
CMP sensor Common rail pressure sensor
TSHK0028
Description of circuit « Output lowering
The common rail pressure sensor detects the common * Engine blow up fault
rail internal pressure. The common rail pressure sensor + Black smoke emitted
!s installed to the common rail. As the common ralll - Excessive output possible
internal pressure changes depending on engine condi-
tlgn, output vpltage of the common rail pressure sensc_>r Preconditions when DTC is set
will change (if the common rail internal fuel pressure is o i
low, output voltage becomes low, if the pressure is * Key switch input voltage is 18V or more.
high, the output voltage becomes high as well). The « DTC PO0089, P0192, P0193 or P1635 is not

engine control module (ECM) reads this output voltage
change, converting it into common rail internal pres-
sure, to utilize for control. Dedicated communication
circuits are used for the sensor power supply (5V), SIG,
and ground in the common rail pressure sensor, which
are connected to the ECM. Also, the sensor circuit is
shielded to avoid electrical noise etc.

Main trouble symptom
* Intense engine vibration
* Rough idling

detected.
Coolant temperature is 60°C (140°F) or more, and
375 rpm or more.

Duty to SCV is 40% or less, or SCV target pres-
sure feed is 90 mm?3/sec (0.0055 cu-in/sec) or less.

DTC set condition

+ Actual rail pressure is 40 MPa (5802 psi) or more
higher than target rail pressure for 5 seconds or
more.
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DTC: P0107 (Flash code 71) Barometric pressure sensor circuit input is low (open circuit

or ground short)

Engine control

module (ECM)
_________'.r_____________"______________—l
' | vy Accelerator Accelerator
' | | position position Barometric pressure Intake air temperaturel
) | sensor 1 signal sensor 2 signal sensor signal sensor signal
! CAN LOW CAN HIGH | 5V |
: | | /] ' /ﬂ[ Vee |
' STLEST 18T ES57 20YE-5741YE-57 63 64Y E-57 42Y E-57 E57 71Y E-57 61Y E-57 72Y E-57
: -
E Machine l :
+ control unit I ]
——— !
1 | |
| : : | M\ M\
i |
| CAN HIGH CAN LOW | | \/ N/
i | ! 20| H-20 19| H-20 18] H-20
E | | !
H |
H |
i 2
¥ il DR et I
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Accelerator position sensor Barometric Intake air

pressure sensor temperature sensor

TSHK0029

Description of circuit

The barometric pressure sensor detects the barometric
pressure. The barometric pressure sensor is installed
to the machine. As the barometric pressure changes
depending on altitude and weather condition, output
voltage of the barometric pressure sensor will change
(if the barometric pressure is low, output voltage
becomes low, if the barometric pressure is high, the
output voltage becomes high as well). The engine con-
trol module (ECM) reads this output voltage change,
converting it into barometric pressure, to utilize for opti-
mizing the fuel injection control and for calculating the
relative boost pressure.

Main trouble symptom

Due to back-up equivalent to 2000 m (6562 ft)
+ Black smoke emitted at high altitude

» Output shortage at low altitude

Preconditions when DTC is set

+ Key switch input voltage is 18V or more.
+ DTC P1630 or P1632 is not detected.

DTC set condition

» Barometric pressure sensor voltage is 0.5V or less
for 5 seconds or more.

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine* or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer)
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Step

Action

Value

YES

NO

11

Replace the ECM.

Note:

EGR valve position learning is required after
replacing or rewriting the ECM.

Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.

Is the procedure completed?

Go to Step 12.

12

Check the DTC again.
1.  Connect all the harnesses.

2. Clearthe DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.

3. Turn the key switch to “OFF” for more than 10
seconds.

4. Test run with the “Preconditions when DTC is
set”.

5. Check the DTC.
Is DTC P0108 detected?

Go to Step 2.

Go to Step 13.

13

Check if other DTC is detected.
Is other DTC detected?

Go to each DTC
diagnosis.

Verify repair.

14

Is the scan tool or monitor (CAN communication)
available?

Go to Step 15.

Go to Step 16.

15

Check the value for Barometric pressure using a
scan tool or monitor.

1. Connect the scan tool or monitor.
2. Start the engine.

3. Check the value for “Barometric pressure”
using a scan tool or monitor.

Does the display of Barometric pressure show error
value?

127 kPa (18.4
psi) (error
value)

Go to Step 16.

Go to “Diagnostic
aid”.

16

Check for installation condition of the barometric
pressure sensor, ECM and coupling connector.
(Check the barometric pressure sensor circuit for
short to +5V line or battery power supply circuit.)

1. Check for play or looseness in the connection.
2. If the fault is detected, repair or replace as
required.

Is the fault detected?

Go to Step 12.

Go to Step 17.
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DTC: P0113 (Flash code 22) Intake air temperature sensor fault (high voltage fault, open
circuit or short to power supply circuit)
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Accelerator position sensor Barometric Intake air

pressure sensor temperature sensor

TSHK0029

Description of circuit

The intake air temperature (IAT) sensor is the ther-
mistor type and the value of resistance changes
according to the temperature. The resistance is low
when the intake air temperature is high, and is high
when the temperature is low. The ECM energizes 5 V
to the IAT sensor through the pull up resistance, and
calculate the intake air temperature from the change in
voltage, to utilize various control such as fuel injection
control. If the resistance is low (temperature is high),
the voltage becomes low; if the resistance is high (tem-
perature is low), the voltage becomes high.

Main trouble symptom

+ White smoke emission possible when starting at
low temperatures

Preconditions when DTC is set
+ Key switch input voltage is 18V or more.
« DTC P1630 or P1632 is not detected.

* 3 minutes or more has elapsed after starting
engine.

DTC set condition

» |IAT sensor voltage is 4.95V or more for 4 seconds
or more.

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine* or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer)
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Step Action Value YES NO
Check the DTC again.
1. Connect all the harnesses.
2. Clearthe DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.
" 3. Turn the key switch to “OFF” for more than 10 —
seconds.
4. Test run with the “Preconditions when DTC is
set”.
5. Check the DTC.
Is DTC P0117 detected? Go to Step 2. Go to Step 12.
Check if other DTC is detected.
12 — Go to each DTC
Is other DTC detected? diagnosis. Verify repair.
13 Is the scan tool or monitor (CAN communication) .
available? Go to Step 14. Go to Step 15.
Check the value for engine coolant temperature
using a scan tool or monitor.
1. Connect the scan tool or monitor.
2. Start the engine.
14 3. Check the value for “Engine coolant tempera- | 214°C (419°F)
ture” using a scan tool or monitor. Display of (error value)
engine coolant temperature is 214°C (419°F)
due to back-up mode after fault judgment.
Does the display of “Engine coolant temperature”
show error value? Go to Step 15. Go to Step 11.
Check for installation condition of the ECT sensor,
ECM and coupling connector.
1. Check for play or looseness in the connection.
15 2. If the fault is detected, repair or replace as _
required.
Is the procedure completed? — Go to Step 16.
1. Check for the followings in the signal circuit
between ECM and ECT sensor using breaker
box or DMM.
Refer to 1E-480, “Breaker box inspection pro-
cedure, DTC: P0117 (Flash code 23) Engine
coolant temperature sensor fault (low voltage
fault, GND short, short circuit), List of Diagnos-
tic Trouble Codes”.
Note:
If breaker box is not available, refer to 1E-481,
16 “On-board check procedure for sensors, DTC:

P0117 (Flash code 23) Engine coolant temperature
sensor fault (low voltage fault, GND short, short cir-
cuit), List of Diagnostic Trouble Codes”.

» Short circuit to ECT sensor ground circuit

» Short circuit to ground

2. Measure the resistance of ECT sensor to
check that the value is within normal range.

3. If the fault is detected, repair or replace as
required.

Is the procedure completed?

Go to Step 7.
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Step Item to be Inspection Measuring condition Terminal No. Normal Abnormal
checked method value value
6, 18 Short circuit to | Voltage mea- | * Disconnect the 84 — GND ov 18 Vor
power supply surement sensor connector. more
circuit « Key switch “ON”
7,19 Open circuit/ Resistance ¢ Disconnect the 84 — Sensor connector | 100Q or less 10 MQ or
high resistance | measurement sensor connector. signal terminal more

+ Key switch “OFF”

8, 20 Open circuit/ Resistance » Disconnect the 79— Sensor connector | 100Q orless | 10 MQ or
high resistance | measurement sensor connector. ground terminal more

* Key switch “OFF”

On-board check procedure for sensors

TSWG0197

1. Coupling connector between engine — the
machine

2. Machine harness

3. Sensor connector

4. Engine harness

1. Disconnect the coupling connector, and check the
sensor from engine harness connector.

2. Disconnect the connector from sensor, and short
the wiring of sensor connector.

3. Check the harness from coupling connector for
open circuit.

* If both steps 1 and 2 are faulty, repair the har-
ness. Check from step 1 again.

+ If only step 1 is faulty, replace the sensor.
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Step Action Value YES NO

1. Check for the followings in the ground circuit

between ECM and FT sensor using breaker
box or DMM.
Refer to 1E-502, “Breaker box inspection pro-
cedure, DTC: P0183 (Flash code 211) Fuel
temperature sensor fault (high voltage fault,
open circuit or short to power supply circuit),
List of Diagnostic Trouble Codes”.

Note:
If breaker box is not available, refer to 1E-503,
8 “On-board check procedure for sensors, DTC: _

P0183 (Flash code 211) Fuel temperature sensor
fault (high voltage fault, open circuit or short to
power supply circuit), List of Diagnostic Trouble
Codes”.

» Open circuit

» High resistance

2. If the fault is detected, repair or replace as
required.

Is the fault detected? Go to Step 13. Go to Step 10.

Replace the supply pump (FT sensor).

Is the procedure completed? Go to Step 13. —

10 Is EMPS available? — Go to Step 11. Go to Step 12.

1. Check the version of ECM software.
Refer to 1E-117, “Trouble Diagnostic Tools
(EMPS) for Industrial Engine” in this section for
check and rewriting of ECM.

2. Rewrite the software if version upgraded is
necessary.

11 Note: —
EGR valve position learning is required after
replacing or rewriting the ECM.

Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.

Is the procedure completed? Go to Step 13. Go to Step 12.

Replace the ECM.

Note:

EGR valve position learning is required after
replacing or rewriting the ECM.

Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.

12

Is the procedure completed? Go to Step 13. —
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Step Item to be Checking Measuring condition Terminal No. Normal Abnormal
checked method value value
7 Short circuit to Resistance » Disconnect the 82 -101 10 MQor | 100Q or less
ground circuit/ | measurement sensor connector. 90 - 101 more
ground « Key switch “OFF” 82-GND
90 - GND
Open circuit/ Resistance * Disconnect the 82 — Sensor connector | 100Q orless | 10 MQ or
high resistance | measurement sensor connector. signal terminal more
« Key switch “OFF” | 90— Sensor connector
signal terminal

On-board check procedure for sensors

U
4
T TSWG0197
Name
1. Coupling connector between engine — the
machine

2. Machine harness
3. Sensor connector
4. Engine harness

1. Disconnect the coupling connector, and check the
sensor from engine harness connector.

2. Disconnect the connector from sensor, and short
the wiring of sensor connector.

3. Check the harness from coupling connector for
open circuit.

+ If both steps 1 and 2 are faulty, repair the har-
ness. Check from step 1 again.

+ If only step 1 is faulty, replace the sensor.
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» Improper connection of harness connector and
ECM connector

— Poor connection of terminal from connector

— Unmatched terminals are fitted.
— Damage of connector lock
— Poor contact between terminal and wire

+ Damaged harness
— Visually check the harness for damage.

— Check the relevant items on the scan tool data
display while moving the connector and the har-
ness which are related to the sensor. The varia-
tion of the display indicates the faulty part.

Step

Action

Value YES NO

Perform the OBD system check.

Is the procedure completed?

Perform the “OBD
— system check” and
Go to Step 2. Go to Step 2.

Check the DTC.

1.  Turn the key switch to “OFF” for more than 10
seconds.

2. Start the engine.
3. Check the DTC.

Is DTC detected?

Go to “Diagnostic
Go to Step 3. aid”.

1. Turn the key switch to “OFF”.

2. Remove the coupling connector (H-94) from
the cylinder head cover case.

3. Measure the resistance between the coupling
connector terminals (power supply terminal —
No. 1 cylinder injector drive signal terminal).

Is the resistance the specified value or less?

0.45:0.1Q
(20°C {68°F})

Go to Step 4. Go to Step 5.

1. Check for the followings in the circuit between

ECM and coupling connector (H-94) using
breaker box or DMM.
Refer to 1E-521, “Breaker box inspection pro-
cedure, DTC: P0201 (Flash code 271) Open
circuit in injection nozzle #1 drive system, List
of Diagnostic Trouble Codes”.

Note:
If breaker box is not available, refer to 1E-522,
“On-board check procedure for sensors, DTC:
P0201 (Flash code 271) Open circuit in injection
nozzle #1 drive system, List of Diagnostic Trouble
Codes”.

» Open circuit

» High resistance
2. If the trouble is detected, repair as required.

Is the trouble detected?

Go to Step 13. Go to Step 8.

Check for installation condition of the injector termi-
nal nut.

1.  Remove the cylinder head cover.

2. Check the injector terminal nut for looseness
etc.

3. If the trouble is detected, repair as required.

Is the trouble detected?

Go to Step 13. Go to Step 6.

Check for installation condition of the coupling con-
nector.

1. Check for play or looseness in the connection.
2. If the trouble is detected, repair as required.

Is the trouble detected?

Go to Step 13. Go to Step 7.
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On-board check procedure for sensors

TSWG0197

1. Coupling connector between engine — the
machine

2. Machine harness

3. Sensor connector

4. Engine harness

1. Disconnect the coupling connector, and check the
sensor from engine harness connector.

2. Disconnect the connector from sensor, and short
the wiring of sensor connector.

3. Check the harness from coupling connector for
open circuit.

* If both steps 1 and 2 are faulty, repair the har-
ness. Check from step 1 again.

+ If only step 1 is faulty, replace the sensor.
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Cylinder No. and injection order

4HK1
A1
Can
O
| o
O
TSHK0032
Name
1. Cylinder No. 1
2. Cylinder No. 2
3. Cylinder No. 3
4. Cylinder No. 4
5. Cylinder block
6. Engine front

Fuel injection orderis 1 — 3 — 4 — 2.

6HK1
ot
O
<2
Cam
7
O+
O
TSWG0157
Name
1. Cylinder No. 1
2. Cylinder No. 2
3. Cylinder No. 3
4. Cylinder No. 4
5. Cylinder No. 5
6. Cylinder No. 6
7. Cylinder block
8. Engine front

Fuel injection is performed to each cylinder in the order
of1—5—3—6—2—4.

Main trouble symptom

* Intense engine vibration
* Rough idling

» Output lowering

» Engine blow up fault

Preconditions when DTC is set
* Main relay power supply voltage is 18V or more.
* 70 rpm or more

« DTC P0611, P1261 or P0204 is not detected
(4HK1).

« DTC P0612, P1262 or P0204 is not detected
(6HK1).

DTC set condition

* Open/short circuit is detected in No. 4 cylinder
injector drive circuit.

* No. 4 cylinder injector monitor input signal does
not exist for 2.4 seconds or more.

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine* or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer)

Back-up mode
* Injection for cylinder #4 stopped, EGR stopped

Recovery from failure

Refer to 1E-375, “List of Diagnostic Trouble Codes”
and “About recovery from failure” in this section for
recovery from failure.

The conditions to clear the MIL/DTC

+ The present trouble turns to history trouble when
the condition is out of the range from DTC set con-
dition (recovery from failure).

» The diagnosis lamp will go off after the code turns
to history trouble and the key switch is turned
“OFF” then “ON” again.

» Using the scan tool, or memory clear switch and
diagnostic switch operation enables to clear DTCs.

Diagnostic aid
If the intermittent trouble is suspected, the followings
may be the cause.

 Improper connection of harness connector

» Defective harness routing

+ Worn harness cladding

» Wire disconnection inside harness cladding
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DTC: P0206 (Flash code 276) Open circuit in injection nozzle #6 drive system

Injector Injector Injector Injector Injector Injector
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| No. 5 No. 6 No. 4 No. 2 No. 1 No. 3 |
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Engine control module (ECM)
TSWG0076

orp

Description of circuit

The injector performs fuel injection. The injector is
installed in the engine head. The engine control module
(ECM) controls the fuel injection amount and timing by
controlling the energizing time to the injector. Also, it
generates the voltage for injector operation and ener-
gizes the pressurized voltage (more than 100 V) to the
injector. For injector operation, the voltage applied to
the injector will be sent back the to the ECM through
injector as a signal, and the ECM controls this signal.
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Rail Type) 1E-559

Step Action Value YES NO
1. Check the version of ECM software.
Refer to 1E-117, “Trouble Diagnostic Tools
(EMPS) for Industrial Engine” in this section for
check and rewriting of ECM.
2. Rewrite the software if version upgraded is
necessary.
10 Note: —
EGR valve position learning is required after
replacing or rewriting the ECM.
Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.
Is the procedure completed? Go to Step 12. Go to Step 11.
Replace the ECM.
Note:
EGR valve position learning is required after
replacing or rewriting the ECM.
" Refer to 1E-242, “Installation of ECM, Engine con- -
trol module (ECM), Engine Control System” in this
section for learning of EGR.
Is the procedure completed? Go to Step 12. —
Check the DTC again.
1. Connect all the harnesses.
2. Clear the DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.
12 3. Turn the key switch to “OFF” for more than 10 —
seconds.
4. Test run with the “Preconditions when DTC is
set”.
5. Check the DTC.
Is DTC P0237 detected? Go to Step 2. Go to Step 13.
Check if other DTC is detected.
13 — Go to each DTC
Is other DTC detected? diagnosis. Verify repair.
14 Is the scan tool or monitor (CAN communication) .
available? Go to Step 15. Go to Step 16.
Check the value for boost pressure sensor using a
scan tool or monitor.
1. Connect the scan tool or monitor. 508 kPa (73.7
15 2. Start the engine. psi) or 254 kPa
3. Check the value for “Boost pressure sensor” | (36.8 psi)(error
using a scan tool or monitor. value)
Does the display of “Boost pressure sensor”’ show Go to “Diagnostic
error value? Go to Step 16. aid”.
Check for installation condition of the boost pres-
sure sensor connector, ECM connector and cou-
pling connector.
16 1. Check for play or looseness in the connection. —

2. If the fault is detected, repair as required.

Is the fault detected?

Go to Step 13.

Go to Step 17.




4/6HK1 Electronic Control Fuel Injection System (Common Rail Type) 1E-569

Step Item to be Inspection Measuring condition Terminal No. Normal Abnormal

checked method value value
6, 17 Short circuit to | Voltage mea- | * Disconnect the 91 -GND ov 18 Vor
power supply surement sensor connector. more
circuit « Key switch “ON”

7,18 Open circuit/ Resistance ¢ Disconnect the 109 — Sensor connec- | 100Q or less 10 MQ or

high resistance | measurement sensor connector. tor ground terminal more
» Key switch “OFF”

On-board check procedure for sensors

TSWG0197

1. Coupling connector between engine — the
machine

2. Machine harness

3. Sensor connector

4. Engine harness

1. Disconnect the coupling connector, and check the
sensor from engine harness connector.

2. Disconnect the connector from sensor, and short
the wiring of sensor connector.

3. Check the harness from coupling connector for
open circuit.

+ If both steps 1 and 2 are faulty, repair the har-
ness. Check from step 1 again.

+ If only step 1 is faulty, replace the sensor.
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Step Action Value YES NO
Check the DTC again.
1. Clear the DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.
4 2. Turn the key switch to “OFF” for more than 10 .
seconds.
3. Start the engine, and test drive with the “Pre-
conditions when DTC is set”.
4. Check the DTC.
Is DTC detected? Go to Step 5. Go to Step 12.
1. Check the CKP sensor circuit for short circuit
to other signal circuit using breaker box or
DMM.
Refer to 1E-581, “Breaker box inspection pro-
cedure, DTC: P0336 (Flash code 15) Crank
sensor fault (signal fault), List of Diagnostic
Trouble Codes”.
5 Note: —
If breaker box is not available, refer to 1E-582,
“On-board check procedure for sensors, DTC:
P0336 (Flash code 15) Crank sensor fault (signal
fault), List of Diagnostic Trouble Codes”.
2. If the fault is detected, repair or replace as
required.
Is the fault detected? Go to Step 12. Go to Step 6.
Check the CKP sensor body.
1. Turn the key switch to “OFF”. Between termi-
2. Remove the harness from the CKP sensor. nals: 108.5 —
6 3. Measure the resistance between the sensor 142.5 Q :Each
connector terminals. terminal —
ground: «oQ (at
4. Rempve the CKP sensor, and check the sen- | o1 temper-
sor tip for scratch or damage. ature)
Is the CKP sensor normal? Go to Step 8. Go to Step 7.
Replace the CKP sensor.
7 —
Is the procedure completed? Go to Step 12. —
1. Visually check the flywheel for chipped tooth.
8 2. If the trouble is detected, replace it. —
Is the fault detected? Go to Step 12. Go to Step 9.
9 Is EMPS available? — Go to Step 10. Go to Step 11.
1. Check the version of ECM software.
Refer to 1E-117, “Trouble Diagnostic Tools
(EMPS) for Industrial Engine” in this section for
check and rewriting of ECM.
2. Rewrite the software if version upgraded is
necessary.
10 Note: —

EGR valve position learning is required after
replacing or rewriting the ECM.

Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.

Is the procedure completed?

Go to Step 12.

Go to Step 11.
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On-board check procedure for sensors

TSWG0197

1. Coupling connector between engine — the
machine

2. Machine harness

3. Sensor connector

4. Engine harness

1. Disconnect the coupling connector, and check the
sensor from engine harness connector.

2. Disconnect the connector from sensor, and short
the wiring of sensor connector.

3. Check the harness from coupling connector for
open circuit.

* If both steps 1 and 2 are faulty, repair the har-
ness. Check from step 1 again.

+ If only step 1 is faulty, replace the sensor.
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Step Action Value YES NO
1. Check for the followings in the circuit between
the fuse and the glow relay.
» Open circuit
7 » Short circuit to ground circuit .
» High resistance
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 12. Go to Step 8.
1. Check for the followings in the circuit between
glow relay and ECM using breaker box or
DMM.
Refer to 1E-600, “Breaker box inspection pro-
cedure, DTC: P0380 (Flash code 66) Glow
relay circuit fault, List of Diagnostic Trouble
8 Codes”. .
» Open circuit
» Short circuit to ground circuit
» High resistance
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 12. Go to Step 9.
1. Turn the key switch to “OFF”.
2. Remove the glow relay.
9 3. Turn the key switch to “ON”.
4. Check the “Glow relay” on the data display o
using a scan tool.
Does the “Glow relay” display “OFF”? Go to Step 11. Go to Step 10.
1. Check the circuit between glow relay and ECM
for short circuit to the power supply circuit or
ignition power supply circuit using breaker box
or DMM.
Refer to 1E-600, “Breaker box inspection pro-
10 cedure, DTC: P0380 (Flash code 66) Glow —
relay circuit fault, List of Diagnostic Trouble
Codes”.
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 12. Go to Step 11.
Replace the glow relay.
11 —
Is the procedure completed? Go to Step 12. —
12 Is EMPS available? — Go to Step 13. Go to Step 14.
1. Check the version of ECM software.
Refer to 1E-117, “Trouble Diagnostic Tools
(EMPS) for Industrial Engine” in this section for
check and rewriting of ECM.
2. Rewrite the software if version upgraded is
necessary.
13 Note: —

EGR valve position learning is required after
replacing or rewriting the ECM.

Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.

Is the procedure completed?

Go to Step 15.

Go to Step 14.
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Step Action Value YES NO

1. Check for the followings in the circuit between

ECM and EGR position sensor using breaker
box or DMM.
Refer to 1E-611, “Breaker box inspection pro-
cedure, DTC: P0487 (Flash code 44) EGR
position sensor fault, List of Diagnostic Trouble
Codes”.

Note:

If breaker box is not available, refer to 1E-612,
“On-board check procedure for sensors, DTC:
3 P0487 (Flash code 44) EGR position sensor fault, —
List of Diagnostic Trouble Codes”.

» Short circuit to EGR position sensor
ground circuit
» Short circuit to ground
» Open circuit
» High resistance
2. If the fault is detected, repair as required.

Is the fault detected? Go to Step 10. Go to Step 4.

Check the DTC again.
1. Connect all the harnesses.

2. Clearthe DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.

4 3. Turn the key switch to “OFF” for more than 10 -
seconds, and then start the engine.

4. Warm-up the engine until the engine coolant
temperature exceeds 80°C (176°F).

5. Check the DTC.
Go to “Diagnostic

Is DTC P0487 detected? Go to Step 5. aid”.

Replace the EGR valve (EGR position sensor).

Note:
5 For work procedure, refer to “Engine section” in the —
service manual.

Is the procedure completed? Go to Step 6. —

Check the DTC again.
1. Connect all the harnesses.

2. Clearthe DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.

6 3. Turn the key switch to “OFF” for more than 10 —
seconds, and then start the engine.

4. Warm-up the engine until the engine coolant
temperature exceeds 80°C (176°F).

5. Check the DTC.
Is DTC P0487 detected? Go to Step 7. Go to Step 11.

7 Is EMPS available? — Go to Step 8. Go to Step 9.
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Injection System (Common Rail Type) 1E-619

DTC: P0522 (Flash code 294) Engine oil pressure sensor fault (low voltage fault, open

circuit, ground short)
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Description of circuit

The engine oil pressure sensor detects the engine oll
pressure. The engine oil pressure sensor is installed
near the starter motor of the cylinder block. The resis-
tance value in the engine oil pressure sensor changes
according to the pressure. If the pressure is high, the
resistance becomes low; if the pressure is low, the
resistance becomes high.

The engine control module (ECM) is connected to the
engine pressure sensor via power supply circuit, signal
circuit and ground circuit, and energizes +5 V power
supply to the power supply circuit. The ECM detects
the signal voltage change in response to the change in
resistance according to the engine pressure sensor
pressure (If the pressure is high, the voltage becomes
high; if the pressure is low, the voltage becomes low)
as a signal.

Main trouble symptom
Operationality is not affected.

Preconditions when DTC is set

+ Key switch input voltage is 18V or more.
+ DTC P1633 is not detected.

DTC set condition

» Engine oil pressure sensor voltage is 0.098V or
less for 4 seconds or more.

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine* or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer)
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Step Action Value YES NO
Check the DTC again.
1. Connect all the harnesses.
2. Clearthe DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.
13 3. Turn the key switch to “OFF” for more than 10 —
seconds.
4. Test run with the “Preconditions when DTC is
set”.
5. Check the DTC.
Is DTC P0523 detected? Go to Step 2. Go to Step 14.
Check if other DTC is detected.
14 — Go to each “DTC
Is other DTC detected? diagnosis”. Verify repair.
15 Is the scan tool or monitor (CAN communication) .
available? Go to Step 16. Go to Step 17.
Check the value for engine oil pressure using a
scan tool or monitor.
1. Connect the scan tool or monitor.
16 2. Start the engine. 1131764‘('3?
3. Check the value for “Engine oil pressure” using (147.4 psi)
. (error value)
a scan tool or monitor.
Does the display of “Engine oil pressure” show Go to “Diagnostic
error value? Go to Step 17. aid”.
1. Check the signal circuit between ECM and
engine oil pressure sensor for short circuit to
the power supply circuit or ignition power sup-
ply circuit, using breaker box or DMM.
Refer to 1E-631, “Breaker box inspection pro-
cedure, DTC: P0523 (Flash code 294) Engine
oil pressure sensor fault (high voltage fault,
short to power supply, ground short), List of
Diagnostic Trouble Codes”.
Note:
17 If breaker box is not available, refer to 1E-632,

“On-board check procedure for sensors, DTC:
P0523 (Flash code 294) Engine oil pressure sensor
fault (high voltage fault, short to power supply,
ground short), List of Diagnostic Trouble Codes”.

Important:

If the engine oil pressure sensor circuit is
shorted to the power supply circuit, the sensor
may be broken.

2. If the fault is detected, repair as required.

Is the fault detected?

Go to Step 13.

Go to Step 18.
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DTC: P0606 (Flash code 52) CPU monitoring IC fault

Description of circuit

The internal part of the ECM consists of ROM,
EEPROM, CPU, and Sub-CPU, which perform data
storage, data clear and various controls.

The ECM sets the DTC when the CPU fault or Sub-
CPU fault inside the ECM is detected.

Main trouble symptom
» Output lowering

Preconditions when DTC is set

* 480 msec or more has elapsed after key switch
ON.

+ Key switch input power supply voltage is higher
than 16 V.

DTC set condition
* RUN-SUB pulse does not change for 20 msec or

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine* or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer)

Back-up mode
+ Limited injection amount 1

Recovery from failure

Refer to 1E-375, “List of Diagnostic Trouble Codes”
and “About recovery from failure” in this section for
recovery from failure.

The conditions to clear the MIL/DTC

» The present trouble turns to history trouble when
the condition is out of the range from DTC set con-
dition (recovery from failure).

more. » The diagnosis lamp will go off after the code turns
to history trouble and the key switch is turned
“OFF” then “ON” again.
+ Using the scan tool, or memory clear switch and
diagnostic switch operation enables to clear DTCs.
Step Action Value YES NO
Perform the OBD system check. Go to 1E-339, “OBD
1 . system check, List
Is the procedure completed? of Function
Go to Step 2. Checks”.
Check the DTC again.
1. Clear the DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.
2 2. Turn the key switch to “OFF” for more than 10 _
seconds.
3. Test run with the “Preconditions when DTC is
set”.
4. Check the DTC.
Is DTC P0606 detected? Go to Step 3. —
3 Is EMPS available? — Go to Step 4. Go to Step 5.
1. Check the version of ECM software.
Refer to 1E-117, “Trouble Diagnostic Tools
(EMPS) for Industrial Engine” in this section for
check and rewriting of ECM.
2. Rewrite the software if version upgraded is
necessary.
4 Note: —
EGR valve position learning is required after
replacing or rewriting the ECM.
Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.
Is the procedure completed? Go to Step 6. Go to Step 5.
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Step Action Value YES NO

1. Turn the key switch to “OFF”.

2. Disconnect the connector from the ECM.

3. Short between the diagnosis lamp control ter-
minal of the ECM and the ground using
breaker box or DMM.

Refer to 1E-651, “Breaker box inspection pro-

7 cedure, DTC: P0650 (Flash code 77) Diagno- —

sis lamp circuit fault, List of Diagnostic Trouble

Codes”.

4. Turn the key switch to “ON”.
5. Check if the diagnosis lamp is ON.

Does the diagnosis lamp come on? Go to Step 13. Go to Step 8.

Check the installation condition of the meter and
ECM connector.

8 1. Check for play or looseness in the connection.
2. If the fault is detected, repair as required.

Is the fault detected? Go to Step 16. Go to Step 9.

1. Check for the followings in the circuit between
the fuse and the diagnosis lamp.

» Open circuit
9 » Short circuit to ground circuit
» High resistance
2. If the fault is detected, repair as required.

Is the fault detected? Go to Step 16. Go to Step 10.

1. Check for the followings in the circuit between
diagnosis lamp and ECM using breaker box or
DMM.

Refer to 1E-651, “Breaker box inspection pro-
cedure, DTC: P0650 (Flash code 77) Diagno-
sis lamp circuit fault, List of Diagnostic Trouble

10 Codes”. -

» Open circuit
» High resistance
2. If the fault is detected, repair as required.

Is the fault detected? Go to Step 16. Go to Step 12.
Replace the meter.

11 —
Is the procedure completed? Go to Step 16. —
Replace the diagnosis lamp bulb.

12 —

Is the procedure completed? Go to Step 16. —

13 Is EMPS available? — Go to Step 14. Go to Step 15.
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About common rail pressure sensor * If no fuel is discharging, go to “5. Check the
electromagnetic pump”.

o p——
= ==
S=4 —
3 2 1

TSWG0055

TSHK0164

Name
1. Sensor ground
2. Sensor signal
3. Sensor power supply

1. Supply pump

2. Fuel tank

3. Pre-fuel filter

4. Electromagnetic Pump
5

6

Characteristics of common rail pressure . Fuel filter

. Supply pump inlet

sensor
4. Check for air mixed in fuel
Connect a clear pipe to fuel line, and check that no
(V) air is mixed in discharged fuel.

4.2 « If air is mixed in fuel, determine and repair the

point, where the air enters, on the upstream
side of the low pressure line.

 If no air is mixed in fuel, fault inside the supply
pump may be suspected. Replace the supply
pump if the fault is not solved by replacing SCV
alone after replacing the SCV.

Note:
» Refer to 1E-246, “SCV Replacement procedure,
Engine component location diagram, Engine Con-
, trol System” in this section for the SCV replacement
0 200(2'9008) procedure.
MPa(psi) + Refer to “Engine section” in the service manual for
TSWG0201 replacing the supply pump.

Fuel discharge inspection procedure

Check the fuel discharge on the fuel system upstream
side in the following procedure.
1. Disconnect the fuel line from the inlet of the supply
pump.
2. Activate the electromagnetic pump.
3. Check if fuel is discharged from the fuel line.

+ If fuel is discharging, go to “4. Air mixture
inspection”.
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Step Action Value YES NO
Replace the supply pump.
Note:
* Bleed air completely after the parts are
replaced. If air bleeding is not sufficient, P1095
14 may be detected due to overshoot of fuel pres- —
sure.
» For work procedure, refer to “Engine section” in
the service manual.
Is the symptom improved? Go to Step 29. Go to Step 19.
1. Check the signal circuit between common rail
pressure sensor and ECM for short circuit to
signal circuits of other sensors using breaker
box or DMM.
Refer to 1E-672, “Breaker box inspection pro-
cedure, DTC: P1095 (Flash code 225) Pres-
sure limiter open, List of Diagnostic Trouble
Codes”.
15 —
Note:
If breaker box is not available, refer to 1E-673,
“On-board check procedure for sensors, DTC:
P1095 (Flash code 225) Pressure limiter open, List
of Diagnostic Trouble Codes”.
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 28. Go to Step 16.
16 Is EMPS available? — Go to Step 17. Go to Step 18.
1. Check the version of ECM software.
Refer to 1E-117, “Trouble Diagnostic Tools
(EMPS) for Industrial Engine” in this section for
check and rewriting of ECM.
2. Rewrite the software if version upgraded is
necessary.
17 Note: —
EGR valve position learning is required after
replacing or rewriting the ECM.
Refer to 1E-242, “Installation of ECM, Engine con-
trol module (ECM), Engine Control System” in this
section for learning of EGR.
Is the procedure completed? Go to Step 19. Go to Step 18.
Replace the ECM.
Note:
EGR valve position learning is required after
replacing or rewriting the ECM.
18 Refer to 1E-242, “Installation of ECM, Engine con- -
trol module (ECM), Engine Control System” in this
section for learning of EGR.
Is the procedure completed? Go to Step 19. —
Replace the common rail (common rail pressure
sensor).
Note:
19 —

For work procedure, refer to “Engine section” in the
service manual.

Is the procedure completed?

Go to Step 28.
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About boost temperature sensor

(=)

Characteristics of boost temperature sensor

The output voltage of boost temperature sensor
changes according to the boost temperature. The scan
tool with CAN communication displays a fixed value
when the value exceeds the threshold voltage. There-
fore, judge as it is more than the threshold value if the
value of —40°C (-40°F) or 120°C (248°F) is not
changed.

When error occurs, error value (214°C {419°F}) is dis-
played.

The following illustration shows the correlation between
physical value and voltage displayed in the scan tools

N with CAN communication.
Tech2, EMPSIII and scan tools with KW communica-
1 2 tion can display both physical value and voltage.
(V)
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Preconditions when DTC is set

+ Key switch input voltage is 18V or more.

« DTC P1630, P1633, P0117, or P0118 is not
detected.

* Engine under operation

DTC set condition
» Engine coolant temperature is more than 110°C
(230°F) for 5 seconds or more (4HK1).

» Engine coolant temperature is more than the
threshold value for 5 seconds or more (depending
on the machine manufacturer) (6HK1).

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine* or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer)

Back-up mode
* No back-up action

Recovery from failure

Refer to 1E-375, “List of Diagnostic Trouble Codes”
and “About recovery from failure” in this section for
recovery from failure.

The conditions to clear the MIL/DTC

» The present trouble turns to history trouble when
the condition is out of the range from DTC set con-
dition (recovery from failure).

» The diagnosis lamp will go off after the code turns

to history trouble and the key switch is turned
“OFF” then “ON” again.

+ Using the scan tool, or memory clear switch and
diagnostic switch operation enables to clear DTCs.

Diagnostic aid
If the intermittent trouble is suspected, the followings
may be the cause.

 Improper connection of harness connector

» Defective harness routing

* Worn harness cladding

» Wire disconnection inside harness cladding
The following inspections are necessary to detect these
causes.
» Improper connection of harness connector and
ECM connector

Poor connection of terminal from connector

Unmatched terminals are fitted.
Damage of connector lock
Poor contact between terminal and wire
+ Damaged harness

— Visually check the harness for damage.

— Check the relevant items on the scan tool data
display while moving the connector and the har-
ness which are related to the sensor. The varia-
tion of the display indicates the faulty part.

Test description

Numbers below indicate step numbers in the chart.

4. If the “Engine coolant temperature sensor” displays
the specified value or less when the ECT sensor con-
nector is removed, the sensor is faulty.

9. If no DTC is detected, intermittent trouble is sus-
pected. Identify the cause by referring to Diagnostic
aid.

Step Action Value YES NO
Perform the OBD system check. Go to 1E-339, “OBD
1 . system check, List
Is the procedure completed? of Function
Go to Step 2. Checks”.
1. Start the engine.
2 2. Check the DTC. —
Go to the relevant
Is DTC P0088, or P1093 detected? DTC detected. Go to Step 3.
3 Is the scan tool available? — Go to Step 4. Go to Step 14.
1. Turn the key switch to “OFF”.
2. Disconnect the ECT sensor connector.
3. Turn the key switch to “ON”. 4.9V/_40°C
4 4. Check the “Engine coolant temperature sen- e -
” . . 40°F)
sor” on the data display using a scan tool.
Is the “Engine coolant temperature sensor” the
specified value or more? Go to Step 6. Go to Step 5.
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Back-up mode

Common 1 stop (#1, #4 cylinders stopped), EGR
stopped (4HK1)
Common 1 stop (#1, #2, #3 cylinders stopped), EGR
stopped (6HK1)

Recovery from failure

Refer to 1E-375, “List of Diagnostic Trouble Codes”
and “About recovery from failure” in this section for
recovery from failure.

The conditions to clear the MIL/DTC

* The present trouble turns to history trouble when
the condition is out of the range from DTC set con-
dition (recovery from failure).

» The diagnosis lamp will go off after the code turns
to history trouble and the key switch is turned
“OFF” then “ON” again.

» Using the scan tool, or memory clear switch and
diagnostic switch operation enables to clear DTCs.

Diagnostic aid
If the intermittent trouble is suspected, the followings
may be the cause.

 Improper connection of harness connector

» Defective harness routing

* Worn harness cladding

» Wire disconnection inside harness cladding
The following inspections are necessary to detect these
causes.
» Improper connection of harness connector and
ECM connector

Poor connection of terminal from connector

Unmatched terminals are fitted.
Damage of connector lock
Poor contact between terminal and wire
+ Damaged harness

— Visually check the harness for damage.

— Check the relevant items on the scan tool data
display while moving the connector and the har-
ness which are related to the sensor. The varia-
tion of the display indicates the faulty part.

Step Action Value YES NO
Perform the OBD system check. Go to 1E-339, “OBD
system check, List
1 Is the procedure completed? - of Function
Go to Step 2. Checks”.
1. Turn the key switch to “OFF”.
2. Remove the ECM-side harness connector
from the coupling connector (H-94).
3. Connect the DMM between the injector power
2 supply 1 circuit and the ground. 70V
4. Turn the key switch to “ON”.
4H: H94 female-side No. 1
6H: H94 female-side No. 3
Is the DMM indication the specified value or more? Go to Step 3. Go to Step 4.
1. Turn the key switch to OFF.
2. Remove the ECM-side harness connector
from the coupling connector (H-94).
3 3. Measure the resistance between the injector 1.00
harness connector terminals. :
4H: H94 male-side No. 1 and No. 4
6H: H94 male-side No. 3 and No. 4
Is the resistance the specified value or less? Go to Step 6. Go to Step 22.
Check for installation condition of the injector har-
ness connector, ECM connector and coupling con-
nector.
4 1. Check for play or looseness in the connection. -
2. If the fault is detected, repair as required.
Is the fault detected? Go to Step 27. Go to Step 5.
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6HK1
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Description of circuit

The COMMON circuit is provided to supply the power
supply voltage pressurized in the charge circuit inside
the ECM to the injector, and is divided in to two sys-
tems (4H: 2 cylinders each, 6H: 3 cylinders each). The
COMMON 2 circuit supplies the power supply voltage
to the injectors (4H: No. 2, No. 3 cylinders, 6H: No. 4,
No. 5, No. 6 cylinders). The ECM sets the DTC when
faults are detected simultaneously for all the injector
drive circuits of COMMON 2 system.

Main trouble symptom
* Intense engine vibration
* Rough idling
» Output lowering
» Engine blow up fault
* Engine stall possible

Preconditions when DTC is set
* Main relay power supply voltage is 18V or more.
* 70 rpm or more

* None of the following DTC sets are detected; DTC
P0612, P1262 and P202; DTC P0612, P1262 and
P0203. (4HK1)

* None of the following DTC sets are detected; DTC
P0612, P1262 and P204; DTC P0612, P1262 and
P0205; DTC P0612, P1262 and P0206. (6HK1)

DTC set condition

* None of injector monitor input signal for COMMON
2 system exists for 3 seconds or more.

Action taken when DTC is set

* Trouble is displayed on the monitor of the
machine* or diagnosis lamp comes on. (* Nothing
is displayed depending on the machine manufac-
turer)
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DTC: P1271 (Flash code 24) Accelerator sensor 1-2 comparison fault
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Description of circuit

The accelerator position (AP) sensor is installed to the
accelerator pedal. The AP sensor is the potentiometer-
type sensor, and the value of output voltage changes
according to the accelerator opening angle. Two AP
sensors are installed, each of which includes following
circuits.

* 5-V power supply circuit
+ Ground circuit

* AP sensor signal circuit

The ECM provides 5 V to the AP sensor through 5-V
power supply circuit, and grounds to the inside of the
ECM through ground circuit. Also, the AP sensor out-
puts the signal voltage to the ECM through AP sensor
signal circuit. When the accelerator opening angle is
large, the AP sensor 1 outputs high voltage, whereas
the AP sensor 2 outputs low voltage.

The ECM sets the DTC when the difference in the
accelerator opening angle is large between which is
detected based on the AP sensor 1 signal, and which is
detected based on the AP sensor 2 signal.

Main trouble symptom

1 system fault: No backup
2 systems fault: Accelerator opening angle is controlled
to 0%.

Preconditions when DTC is set

» Key switch input voltage is 18V or more.
« DTC P1630, P1631, P1271, P1277, P1278,

P1282, or P1283 is not detected.
DTC set condition

Difference in opening angle between accelerator sen-
sors 1 and 2 is 45% or more for 3 seconds or more.
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About AP sensor

Refer to the machine’s manual for installing position of

the AP sensor.

Characteristics of AP sensor

V)

Breaker box inspection procedure

Perform the inspection in the following procedure if
there is such an instruction to use breaker box in the
step. After inspection, return to the diagnostic step.
Ways to measure voltage and resistance are different
when using a breaker box.

Refer to 1E-226, “Example of use for breaker box,
Breaker box inspection procedure, How to Use Breaker
Box”.

1 { 60000000000000000 17
18 | 0OOC000000COOO00034
35 | 0OCO00OCO0CO0O000S51
52 | 0O0000000CO000C00E8 . ®
85 | OOO0OOOO0OOOC00008ES
86 | 0OC000O00O0OO00000102

103| 000OOOOCCOOOOCOO0 Y el e

0 99.8 (%) 120/ OOOOOCOOOO0130
TSWG0200
MFWA4ADSH004201
Name
1. Breaker box
2. DMM
Step Item to be Checking Measuring condition Terminal No. Normal Abnormal
checked method value value
6 Open circuit/ Resistance Disconnect the 42 — Sensor connector | 100Q orless | 10 MQ or
high resistance | measurement sensor connector. sensor 1 power sup- more
Key switch “OFF” ply terminal
7 Short circuit to Resistance Disconnect the 63 —41 10 MQor | 100Q or less
ground circuit/ | measurement sensor connector. 63 — GND more
ground Key switch “OFF”
Open circuit/ Resistance Disconnect the 63 — Sensor connector | 100Q orless | 10 MQ or
high resistance | measurement sensor connector. | sensor 1 signal termi- more
Key switch “OFF” nal
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About AP sensor

Refer to the machine’s manual for installing position of

the AP sensor.

Characteristics of AP sensor

V)

Breaker box inspection procedure

Perform the inspection in the following procedure if
there is such an instruction to use breaker box in the
step. After inspection, return to the diagnostic step.
Ways to measure voltage and resistance are different
when using a breaker box.

Refer to 1E-226, “Example of use for breaker box,
Breaker box inspection procedure, How to Use Breaker
Box”.

1 { 60000000000000000 17
18 | 0OOC000000COOO00034
35 | 0OCO00OCO0CO0O000S51
52 | 0O0000000CO000C00E8 . ®
85 | OOO0OOOO0OOOC00008ES
86 | 0OC000O00O0OO00000102

103| 000OOOOCCOOOOCOO0 Y el e

0 99.8 (%) 120/ OOOOOCOOOO0130
TSWG0200
MFWA4ADSH004201
Name
1. Breaker box
2. DMM
Step Item to be Checking Measuring condition Terminal No. Normal Abnormal
checked method value value
6 Open circuit/ Resistance Disconnect the 61— Sensor connector | 100Q orless | 10 MQ or
high resistance | measurement sensor connector. sensor 1 power sup- more
Key switch “OFF” ply terminal
7 Short circuit to Resistance Disconnect the 64 — 61 10 MQor | 100Q or less
ground circuit/ | measurement sensor connector. 64 — GND more
ground Key switch “OFF”
Open circuit/ Resistance Disconnect the 64 — Sensor connector | 100Q orless | 10 MQ or
high resistance | measurement sensor connector. | sensor 1 signal termi- more
Key switch “OFF” nal
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4HK1 About CKP sensor and CMP sensor signals
4HK1

TSHKO0040

6HK1 TSHK0042
6HK1

L . L 1

TSWG0152

Name
1. CMP sensor

TSWG0151

Name
1. CKP signal
2. CMP signal
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The conditions to clear the MIL/DTC

* The present trouble turns to history trouble when
the condition is out of the range from DTC set con-
dition (recovery from failure).

» The diagnosis lamp will go off after the code turns
to history trouble and the key switch is turned
“OFF” then “ON” again.

+ Using the scan tool, or memory clear switch and
diagnostic switch operation enables to clear DTCs.

Test description

Numbers below indicate step numbers in the chart.
2. Measure at the harness connector-side.
3. Measure at the harness connector-side.

Step

Action

Value YES NO

Perform the OBD system check.

Is the procedure completed?

Go to 1E-339, “OBD
system check, List
of Function

Go to Step 2. Checks”.

4.

Turn the key switch to “OFF”.
Disconnect the AP sensor connector.

Connect the DMM between the AP sensor
power supply terminal and the ground.

Turn the key switch to “ON”.

Is the DMM indication the specified value or more?

5.5V

Go to Step 4. Go to Step 3.

1.
2.
3.

4.

Turn the key switch to “OFF”.
Disconnect the AP sensor connector.

Connect the DMM between the AP sensor
power supply terminal and the ground.

Turn the key switch to “ON”.

Is the DMM indication the specified value or less?

4.5V

Go to Step 5. Go to Step 9.

1.

2.

Check the power supply circuit between AP
sensor 1 and ECM for short circuit to the bat-
tery power supply circuit or ignition power sup-
ply circuit using breaker box or DMM.

Refer to 1E-761, “Breaker box inspection pro-
cedure, DTC: P1631 (Flash code 55) Voltage
fault in 5-V power supply 1, List of Diagnostic
Trouble Codes”.

If the fault is detected, repair as required.

Is the fault detected?

Go to Step 9. Go to Step 6.

1.

2.

Check the power supply circuit between AP
sensor 1 and ECM for ground short circuit
using breaker box or DMM.

Refer to 1E-761, “Breaker box inspection pro-
cedure, DTC: P1631 (Flash code 55) Voltage
fault in 5-V power supply 1, List of Diagnostic
Trouble Codes”.

If the fault is detected, repair as required.

Is the fault detected?

Go to Step 9. Go to Step 6.

Is EMPS available?

— Go to Step 7. Go to Step 8.
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Breaker box inspection procedure

Perform the inspection in the following procedure if
there is such an instruction to use breaker box in the
step. After inspection, return to the diagnostic step.
Ways to measure voltage and resistance are different
when using a breaker box.

Refer to 1E-226, “Example of use for breaker box, 0000000001
Breaker box inspection procedure, How to Use Breaker 4 ; gggooooooooocDOOOOM

pox: 35 | 0OCO00OCO0CO0O000S51
52 | 0O0000000CO000C00E8 . ®
85 | OOO0OOOO0OOOC00008ES

86 | 0OC000O00O0OO00000102

103| 000OOOOCCOOOOCOO0 Y el e

120/ 0OOOOOOOOO0130

MFW4ADSH004201

Name
1. Breaker box
2. DMM
Step Item to be Inspection Measuring condition Terminal No. Normal Abnormal
checked method value value
4 Short circuit to | Voltage mea- | + Remove the ECM. 80 - GND oV 1V or more
power supply surement « Key switch “ON’
circuit
5 Short circuit to Resistance * Remove the sen- 80 - GND 10 MQor | 100Q or less
ground circuit/ | measurement sor. more
ground « Key switch “OFF”
On-board check procedure for sensors 1. Disconnect the coupling connector, and check the
sensor from engine harness connector.
3 2. Disconnect the connector from sensor, and short

the wiring of sensor connector.

3. Check the harness from coupling connector for
open circuit.

 If both steps 1 and 2 are faulty, repair the har-
ness. Check from step 1 again.

» If only step 1 is faulty, replace the sensor.

TSWG0197

1. Coupling connector between engine — the
machine

2. Machine harness

3. Sensor connector

4. Engine harness
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The conditions to clear the MIL/DTC

* The present trouble turns to history trouble when
the condition is out of the range from DTC set con-
dition (recovery from failure).

+ Using the scan tool, or memory clear switch and
diagnostic switch operation enables to clear DTCs.

Diagnostic aid
If the intermittent trouble is suspected, the followings
may be the cause.

» Improper connection of harness connector

» Defective harness routing

* Worn harness cladding

+ Wire disconnection inside harness cladding
The following inspections are necessary to detect these
causes.

» Improper connection of harness connector and
ECM connector

Poor connection of terminal from connector

Unmatched terminals are fitted.

Damage of connector lock
Poor contact between terminal and wire
+ Damaged harness

— Visually check the harness for damage.

— Check the relevant items on the scan tool data
display while moving the connector and the har-
ness which are related to the sensor. The varia-
tion of the display indicates the faulty part.

Test description

Numbers below indicate step numbers in the chart.

2. If no DTC is detected, intermittent trouble is sus-
pected. Identify the cause by referring to Diagnostic
aid.

3. Measure at the harness connector-side.

Step Action

Value YES NO

Perform the OBD check.

1 Is the procedure completed?

Go to 1E-339, “OBD
system check, List

of Function
Go to Step 2. Checks”.
1. Turn the key switch to “OFF” for more than 10
seconds.
2 2. Start the engine. .
3. Check the DTC.
Go to “Diagnostic
Is DTC U2104 detected? Go to Step 3. aid”.
1. If the DTC U2104 is detected, and the history
and present troubles of DTC U2106 are alter-
nately detected, check the circuit between
ECM terminals (32) and (18) for the following
conditions.
3 » Short circuit —
2. If the fault is detected, repair or replace as
required.
3. Check if DTC is not detected again.
Is the procedure completed? — Go to Step 4.
4 Is the breaker box available? — Go to Step 5. Go to Step 15.

1. Turn the key switch to “OFF”.

2. Remove the ECM.

3. Connect the breaker box to the ECM.
4

. Connect the breaker box with the ECM har-
5 ness.

5. Measure the resistance between the CAN-
High-side terminal and CAN-Low-side terminal
using breaker box.

50 — 70Q

Is the resistance within the specified value? Go to Step 13. Go to Step 6.
1. Remove the ECM from the breaker box.
2. Measure the resistance between the CAN-
6 High-side terminal and CAN-Low-side terminal |  Approx. 1200
using breaker box.
Is the resistance specified value? Go to Step 7. Go to Step 8.
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Engine start failure

Pre-inspection

Before using this paragraph, perform the 1E-339, “OBD
system check, List of Function Checks” and check all
the following items.

» Check if excessive load is applied to the machine
side.

+ ECM and diagnosis lamp operate properly.

» Check the DTC.

» Scan tool data shows normal operating range.

» Check the condition of the machine to identify the
applicable symptom from “List of trouble symp-
tom”. Perform the procedure described in the
symptom chart.

» Check with the customer if correct engine oil and
fuel are used.

Visual check

Careful visual check is required for some symptom pro-
cedures. By this check, the problem can be corrected
without performing further check, and time can be
saved.

This check includes the following items.

» There is no dirt or clogging in fuel filter.

» There is no poor contact in connector (it must be
connected with click sound). Especially for CKP
sensor and CMP sensor.

» The terminal voltage of battery is not low.

+ Wire is connected properly, tightened securely or
not cut.

» Commercial accessory power supply is not bifur-
cated from ECM power supply.

+ ECM ground is not contaminated and installed to
the proper position securely.

» Pipes and hoses relevant to fuel, air and oil are
free of crack or twist, and are properly connected.
Thoroughly check for any oil leakage and clogging.

+ The layout of the fuel filter, pre-filter and electro-
magnetic pump does not block air flow.

IN ouT Fuel-filter
Electromagnetic
pump
Pre-filter

Tt

Pre-filter Electromagnetic
pump

Fuel-filter

TSHK0171

Check that Isuzu genuine pre-filter is arranged so
that air flow is not blocked, since the air bleeding
plug is not installed on it.

Also, check that the layout of inlet and outlet of the
electromagnetic pump is proper. Correct the layout
if the inlet of the electromagnetic pump faces
upward or outlet of it faces in the direction that the
machine moves to.

* Fuel system is free from oil leakage, and pipe is
not damaged or dent.

* Intake system parts for fault.
» Exhaust system parts for fault.

Diagnostic aid
Important:

¢ If the crank sensor is faulty, crank more than
60 rpm for 14 seconds or more since it is not
judged on cranking for less than 14 revolu-
tions.

* When the engine is running at low speed, the
DTC of crank sensor fault may not be detected.
If an intermittent trouble is found, raise the
engine speed up to No Load Max, and check if
DTC related to crank sensor is detected.

» Fuel system fault (run out of fuel, frozen fuel, air
mixed in fuel pipe, faulty filter [clog in main filter,
gauze filter], pipe fault, fuel quality, fuel tank [for-
eign matter, fuel suction fault])

+ Intake system fault (clogging in filter, intake pipe
fault, etc.)

» Using low viscosity fuel such as kerosene pro-
motes a wear of the supply pump plunger part, etc.
to cause a faulty discharge, and may result in a
faulty starting. In this case, the supply pump is
needed to be replaced.
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Step Action Value YES NO

Check the electrical system.
1. Check the DTC of crank sensor.

Important:

Crank sensor fault is not judged on cranking for
less than 14 revolutions. Crank the engine at 60
rpm or more for 14 seconds or more, or raise
the engine speed up to No Load Max to perform
the test drive.

2. Check the connectors of the ECM, fuel pump,
3 ACG and electronic governor for poor contact —
or play.

Note:

Poor contact in the connector, especially CKP sen-
sor and CMP sensor, causes engine stall. It must
be connected with click sound.

3. Check the harness for open or short circuit.

4. Repair or replace the faulty part.

Is the procedure completed? Go to Step 4. —

Check the ACG.
Check if the charge warning lamp turns on while
engine is running.

Note:
Refer to the machine’s manual for charge warning.

Does the charge warning operate? Go to Step 6. Go to Step 5.

Replace the ACG. Also, check the charge warning
5 system, and repair or replace if faulty.

Is the procedure completed? Go to Step 6. —

Check the condition of commercial electrical equip-
ment such as radio and lights.

Does the engine stall when the commercial electri-
cal equipment is powered OFF? Go to Step 7. Go to Step 8.

Correct the installation condition of the electrical
7 equipment, or remove the electrical equipment.

Is the procedure completed? Go to Step 8. —

8 Is the scan tool (KW communication) available? — Go to Step 9. Go to Step 13.

1. Check if the common rail pressure shows
unstable value using a scan tool.

2. If the trouble is detected, the SCV may need to
9 be replaced. Remember this, and go to the
next step.

Is the procedure completed? Go to Step 10. —

1. Perform “Common rail pressure test” using a
scan tool.

2. Check the common rail pressure follow-up.

10 3. [Ifthe trouble is detected, the SCV may need to —
be replaced. Remember this, and go to the
next step.

Is the procedure completed? Go to Step 11. —




4/6HK1 Electronic Control Fuel Injection System (Common Rail Type) 1E-809

Step Action Value YES NO
Check the fuel system. Go to 1E-361, “Fuel
7 - system check, List
Is the procedure completed? of Function
Go to Step 8. Checks”.
Check the intake system. Go to 1E-365,
“Intake system
8 Is the procedure completed? - check, List of Func-
Go to Step 9. tion Checks”.
Check the exhaust system. Go to 1E-366,
9 . “Exhaust system
Is the procedure completed? check, List of Func-
Go to Step 10. tion Checks”.
Check for the engine symptom again.
10 —
Is the engine symptom corrected? Go to Step 24. Go to Step 11.
Check the condition of commercial electrical equip-
ment such as radio and lights.
11 —
Does the engine symptom change when the com-
mercial electrical equipment is powered OFF? Go to Step 12. Go to Step 13.
Correct the installation condition of the electrical
12 equipment, or remove the electrical equipment. _
Is the procedure completed? Go to Step 13. —
Check for the engine symptom again.
13 —
Is the engine symptom corrected? Go to Step 24. Go to Step 14.
14 Is the scan tool (KW communication) available? — Go to Step 15. Go to Step 16.
Check the injector.
1. Clear the DTC.
Refer to 1E-21, “How to clear DTC, Procedure
of Trouble Diagnosis” in this section for how to
clear DTCs.
2. Start the engine.
3. Select the “Actuator test” from the scan tool
menu.
When the scan tool is not available, refer to
15 1E-106, “How to Inspect Injector” in this sec- -
tion.
4. Select the “Injection stop at each injector” in
the “Common rail system”.
5. Press the “OFF” soft key to stop the fuel injec-
tion in the cylinder one by one, and check the
change in engine sound.
Is there any cylinder of which engine vibration and
engine sound did not change when it is stopped? Go to Step 17. Go to Step 18.
Perform the injection balance test.
Use EMPSIII, CAN scan tool or the injector checker
to stop injection in the injector, and check the
change in engine vibration and engine sound.
16 Refer to 1E-106, “How to use injector checker, How .

to Inspect Injector” in this section for how to use
injector checker.

Is there any cylinder of which engine vibration and
engine sound did not change when it is stopped?

Go to Step 17.

Go to Step 18.
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