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FOREWORD

This service manual is a guide for servicing Mitsubishi Forklift Trucks.

The long productive life of your forklift truck(s) depends on regular and proper servicing, servicing consistent with what you
will learn by reading this service manual.

Read the respective sections of this manual carefully and familiarize yourself with all of the components before attempting to
start a test, repair or rebuild the forklift truck.

The descriptions, illustrations and specifications contained in this manual are for forklift trucks with serial numbers in effect at
the time of printing.

Mitsubishi Forklift Trucks reserves the right to change specifications or designs without notice and without incurring
obligations. For your convenience the instructions are grouped by systems as an easy reference.

Safety related signs Meanings
AWARNING !nf:hcates a potentially hazardous situation which, if not avoided, could result in death or serious
injury.
Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate
ACAUTION - :
injury, or damage to your machine.
NOTE Indicates a condition that can cause damage to or shortenservice life of the machine.

Unauthorized copying and lending are prohibited.




1. Safety

- The proper and safe lubrication and maintenance for these forklift trucks, recommended by Mitsubishi Forklift Trucks, are
outlined in the SERVICE MANUAL. Read and understand the SERVICE MANUAL before performing any lubrication or
maintenance on these trucks. Improper performance of lubrication or maintenance procedures is dangerous and could
resultininjury or death. The serviceman or mechanic may be unfamiliar with many of the systems on this truck. This makes

itimportant to use caution when performing service work.

- Do not operate these trucks unless you have read and understood the instructions in the SERVICE MANUAL. Improper
truck operation is dangerous and could result in injury or death.

A knowledge of the system and/or components isimportant
before the removal or disassembly of any component.

Because of the size of some of the truck components, the
serviceman or mechanic should check the weights noted in
this Manual.

Use proper lifting procedures when removing any
components.

Following is a list of basic precautions that should always be
observed.

(1) Read and understand all warning plates and decals on
the truck before operating, lubricating or repairing the
product.

(2) Always wear protective glasses and protective shoes

when working around trucks. In particular, wear
protective glasses when using a hammer or sledge on
any part of the truck or its attachments with a hammer
orsledge.
Use welders gloves, hood/goggles, apron and other
protective clothing appropriate to the welding job
being performed. Do not wear loose fitting or torn
clothing. Remove all rings from fingers when working
on machinery.

(3) Do notwork on any truck that is supported only by lift
jacks or a hoist. Always use blocks or jack stands to
support the truck before performing any disassembly.

(4) Lower the forks or other implements to the ground
before performing any work on the truck. If this cannot
be done, make sure the forks or other implements are
blocked correctly to prevent them from dropping
unexpectedly.

) HRsurteRs oPilsrABh i derudl. @RBlcahiEh e

debris from steps, walkways or work platforms before
using. Always face truck when using steps, ladders and
walkways. When it is not possible to use the designed
access system, provide ladders, scaffolds, or work
platforms to perform safe repair operations.

(6) To avoid back injury, use a hoist when lifting
components which weigh 23 kg (51 Ib) or more. Make
sure all chains, hooks, slings, etc., are in good condition
and are of the correct capacity. Be sure hooks are
positioned correctly. Lifting eyes are not to be side
loaded during a lifting operation.

(7) To avoid bums, be alert of the hot sections and hot
fluidsin lines, tubes and compartments, even whenidle
or off.

(8) Be careful when removing cover plates. Gradually
remove the last two bolts or nuts located at opposite
ends of the cover or device and pry cover loose to
relieve any springs or other pressures, before removing
the last two bolts or nuts completely.

(9) Be careful when removing filler caps, breathers and
plugs on the truck. Wrap a cloth around the cap or plug
to prevent being sprayed or splashed by liquids under
pressure. Be aware that the danger of being sprayed or
splashed is ever greater if it is immediately after
stopping the truck, as fluids is very hot.

(10) Use tools well maintained. And use the toals in proper
way.

(11) Reinstall all fasteners with same part number. Do not
use a lesser quality fastener if replacements are
necessary.

(12) If possible, make all repairs with the truck parked on a
level, hard surface. Block truck so it does not roll while
working on or under truck.

(13) Before starting to work on truck, hang "Do not Operate”
tag in the Operator Compartment.

(14) Repairs, which require welding, should be performed
only with the appropriate reference information and by
personnel adequately trained and knowledgeable in
welding procedures. Determine the type of metal and
select the correct welding procedure and electrodes,
rods or wire to provide a weld metal strength
equivalent at least to that of parent metal.

(15) Do not damage wiring during the removal process. Do
not reuse the damaged wiring. Reinstall the wiring
paying attention not to contact sharp corners or hot
parts. Place wiring away from oil pipe.

(16) Be sure all protective devices including guards and
shields are properly installed and functioning correctly
before starting a repair.

If a guard or shield must be removed to perform the
repair work, use extra caution.

(17) Always support the mast and carriage to keep carriage
or attachments raised when maintenance or repair
work is performed, which requires the mast in the
raised position.

(18) Loose or damaged fuel, lubricant and hydraulic lines,
tubes and hoses could cause fires. Do not bend or strike
high pressure lines or install ones which have been
bent or damaged. Inspect lines, tubes and hoses
carefully. Do not check for leaks with your hands. Pin
hole (very small) leaks could result in a high velocity oil
stream that will be invisible close to the hose. This oil
could penetrate the skin and cause personal injury. Use
cardboard or paper to locate pin hole leaks.



(19) Tighten connections to the correct torque. Make sure
that all heat shields, clamps and guards are installed
correctly to avoid excessive heat, vibration or rubbing
against other parts during operation. Shields that
protect against oil spray onto hot exhaust components
in event of a line, tube or seal failure, must be installed
correctly.

(20) Relieve all pressure in air, oil or water systems before
any lines, fittings or related items are disconnected or
removed.

Place blocks to prevent a device from falling if it is in the
raised position. Release the residual pressure when
removing a pressurized device.

(21) Do not operate a truck if any rotating part is damaged
or contacts any other part during operation.

Any high speed rotating component that has been
damaged or altered should be checked for balance
beforereusing.

2. How to Use This Manual
2.1 Truck Model

MC Truck (Manual Control System)

Mechanically controlled hydraulic system (conventional
lever system)

FC (Fingertip Control System) Truck

This model allows a fingertip operation of lifting and tilting
jobs, and may improve the job efficiency with less operation
fatigue.

Connector number

A connector number is allocated to each connector.
Refer to the CHAPTER 5 CIRCUIT DIAGRAM or the connector
number.

501489

501490




3. Units

- SlUnits areusedinthismanual.

- Thefollowing table shows the conversion of Sl unit and customary unit.

Item Sl unit Metric unit Yard-pound unit
Force TN 0.102 kgf 0.225 Ibf
Pressure 1 MPa 10.1972 kgf/cm? 145.038 psi
Torque 1N'm 0.102 kgf'm 0.7376 Ibfft

1T mm - 0.039in.
Length

Tm - 3.281 feet
Weight 1kg - 2.2051b
Temperature 1°C - °F=1.8x°C+32
Volume 1L - 0.264 US.gal.

iv
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CHAPTER 1 CONTROLLER

Chapter 1 CONTROLLER
1. Controller System
1.1  System Layout

Five or seven independent controllers are linked together The input unitis connected to the FC control lever.
by the Controller Area Network (CAN) to communicate with

each other to control the truck. The output unit is connected to the FC hydraulic control

valve assembly.

The logic unit is the heart of the control system for the lift ,
9 y The inverters and EPS controller are connected to the each

trucks. motor.
The configuration of the controller system is classified into

two types according to the lifting system. The logic unit isconnected to the other devices.

System layout for FC type

Contactors
Switches Logic Unit
Display

:ﬂ Traveling contrd, Contactor control signal ™

@ Key Lifting contr'ol, Lift lock solenoid control signal
switch Safety function, g
( =2 etc.
= L] v /5 FC control lever
Direction lever
Motor control Input
command FClever input unit
R Accelerator Sensing
data
e
L FC solenoid
CAN bus 4 command
[
1L 1L IF !
- FC solenoid Liftcylinder,
Right Left ; Output __control signal Tilt cylinder
traction inverter tractioninverter Pumpinverter unit m
DSP card = DSP card = DSP card
FC hydraulic T
cont SI valve |H H Y
Sensors Sensors assembly
Lift lock
solenoid valve
I LY
. EPSII
controller ;
Right traction motor Left traction motor Pump motor Ezﬂg‘“'c
Power stearing . W
Steering
Motor contactor || i
ine
- contactor | | Battery
Electric power
500918
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CHAPTER 1 CONTROLLER
System layout for MC type

Contactors

Switches

LogicUnit

Contactor control signal

_Display =
Traveling control, ) ) . .
2 Lifting control, Lift lock solenoid/unload solenoid control signal
ey .
od switch Safety function, Hydraulic lever input
( e etc. -
Direction lever
Motor control
% command
|\ Accelerator Sensing i
il data
CAN bus
1L ¥ I
Right Left .
tractioninverter tractioninverter Pump inverter Lift cylinder,
Tilt cylinder
=1 | DsPcard B DSP card =1 [ DsPcard Micro switches u
Mndrais
Sensors Sensors assembly
M S— 4 Lift lock
4] I Isolen0|d valve
Hydraulic
Right traction motor Left traction motor Pump motor EPS pump

contoller

Power stearing | teering W

Motor contactor

Line
contactor = Battery
Electric power
500919




1.2 Controller AreaNetwork (CAN)

Each controller is linked with the truck harness to form a
network as follows.

The terminal resistors are built into the display and the
pumpinverter.

If the terminal resistors are not properly connected, the
communication failure may occur between the logic unit
and other controllers.

CHAPTER 1 CONTROLLER

The input unit and output unit are used for FC models only.

For details, see the "Traction Inverter R.H. Fault (63)",
"Traction Inverter L.H. Fault (64)" and "Pump Inverter Fault
(65)", "EPS Controller fault (71)" in "Troubleshooting for
Control Circuits."

1) 1)

Display Right Left Logic EPS Input Output Pump
traction traction unit controller unit unit inverter
inverter inverter — -

| | ] |
I I [} I
A CANH A 1 I
- | 1
3 / \ CAN L : : %
500920

1) Inputunit and output unit are used for FCmodel only.

The data are expressed as electric potential difference between high- and low-level signals as follows.

The signals are transferred to each controller through the serial communication protocol.

d of 4
Kind o . o) VCAN-L
bit Logic S Vdiff Vdiff
>
dominant 0 ' VCAN-H
recessive 1 recessive dominant recessive
P time
500921
Main specifications
Item Specifications
Communication protocol CANbus 2.0B passive Non-Return to Zero method

Broadcast communication protocol

Communication line

Dual 2-wire type serial communication

Communication speed 500 kbps

Data length 0 to 8 bytes

13



CHAPTER 1 CONTROLLER
1.3  Outline of Logic Unit

This controller includes the power supply card and logic
card.

It controls all the jobs for the truck based on the operator's
input.

The controller sends a motor control command to the right
and left traction inverters from the input of the direction
lever or the accelerator pedal. It also monitors malfunctions

of the traction system.

The lever input triggers to send the motor control
commands to the pump inverter. It also monitors
malfunctions in the hydraulic control system. In the FC
specifications, this controller sends a control command to
the solenoid valves from the output unit by the lever input.
A malfunction in the valve control system is also monitored
by this controller.

Model information

The truck speed and residual battery power are monitored
and shown on the display unit.

The logic unit sets its model information and optional
default data into internal memory. The information is
secured even if the power supply for the logic unit is turned
off. This information is set at the factory.

The following table shows the model information. The

system will not work properly if the actual controller system
i$ different from the model information.

Item Description SUO No.
Truck type Model set #40
Battery voltage 36V,48V #41
Battery type Battery type #42
Hydraulic control selection FC type, MC type #43
Mast type Mast type #44
Valve section Number of valves #45
Battery voltage adjustment | Battery voltage adjustment #46
Foot direction Optional equipment #47
Load meter function Optional equipment #48
Tilt horizon function Optional equipment #50

The currentinformation is available to confirm and modify.

Refer to Setup Option on page 1-22 for details and setting procedure.

The model information and various features are set by the Setup Option (SUO).

The power supply card changes the battery voltage and supplies power to thelogic card and the DSP card.

1-4




CHAPTER 1 CONTROLLER

Logic unit

' £33 3 651 51 3 A 1 0 A £ N EN EN T EEET O £E0 [ES [N ERNEE B3 ENl B [F
T EEL L e el e b b e kg P
500922
1)  Pin location of logic card 2) Pinlocation of power card
Logic card
|
1[3]5]7]9l1halisfi7jieizi|2alesi27i20|31]33036(37]39(4 1]43}45/4 7149151 |53]55157|59(6 1|63
214168 |10{12114]16{18/20|22(24 25328 J0{32|34]36{38]40/43144 464850{5254 SHIGEIE0|62)64
1)
2s[2al21f1on7is[i3[fe7]5]a8]1| [41]a0]37[ss[3a[a1]z0]27] |63le1l50[57]55[53]51]49]47]45][4a
26|24[Z120118116/14/12{10] 816 |4 (2 42740{38[36|34{32]30]28| 64162160|68|66154| 52150148/ 46]44
2) 3) 4)
500923
1) Logiccard side 3) HarnesssideE-03
2) HarnesssideE-02 4) HarnesssideE-04
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Power supply card

T |

sl7leamfizfis| 1) F’ Iﬁ 7 i‘ T 2)
12[1416 al12/10/ 86

b3
=
—
=

500924

1) Power supply card side 2) Harness side E-01
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1.4 Outline of Inverter

The inverter is a motor drive controller that consists of Digital Signal Processor (DSP) card, Insulated Metal Substrate (IMS)
module and their drive boards.

It drives the AC induction motor according to the motor control command from the logic unit. It also monitors malfunctions of
the motor and its condition. When a malfunction occurs, it stops the motor and informs to the logic unit.

The DSP card has the DSP chip that enables high-speed calculation and controls the ACinduction motor.

The IMS module has multiple MOS-FET modules which convert battery DC current into AC current for the traction and pump
motors.

Traction inverters (right and left) and Pump inverter

500925
1. DSP card
Traction inverter DSP cards (right and left) and Pump inverter DSP card
wi7fisfizlufel7[53]1 1 (3]s 7 ]e[uf13[15l17N19]
20118/16{14]12|110| B 16 | 4] 2 Elr;[ﬁ E!{ILEMIEEIEE'IJ
2) 1)
500926
1) Inverter card side 2) Harness side, Traction Right E-07

Harness side, Traction Left E-06
Harness side, Pump E-05
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1.5 Outlineof EPS Controller

EPS controller is a motor drive controller. It drives the DC motor according to the steering input and tire angle input.
It also monitors malfunctions of motor and its condition. When a malfunction occurs, it stops the motor and informs to the

logic unit.

e R

112§ 3§ 41 50 64 7] 8 9
10 11012 [13]14]15016{17
18119420) 21§22 23424125
2627128129130 3113213334

1)

500927

1) CN1
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1.6  Outline of Input unit

This input unit is connected to the FC specification model.

It is the dedicated input unit for connecting equipment such as the FC control levers and switches. It monitors for the
malfunction of connected equipment and its condition. When a malfunction occurs, it informs to the logic unit.

1|3]6]7]9 [11l1ahs{171021]23]25/27120(31 SU2HPTSZI2IHITIG0311/9(T|5]3]1
2[4 ]6]8 |10{12)14]16]18]20{22{24/26|28{30/32 32)30128126124|22120{18/16]14/12/10{8 [6 [ 4 |2
1) 2)
500928
1. Input unit card 1) Input unit card side

2) FC-IN harnesssideE-12
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1.7  Outline of Output unit

This output unit is connected to the FC specification model.
It is the dedicated output unit for controlling the solenoid

4 Current to
valves. It drives the solenoid valves according to the valve solenoid [%]
control command from the logic unit. It monitors for the 100 1
malfunct!on of the sglgnmd valves and |t.s cor?dltlon. Whena Currentincreases
malfunction occurs, it informs to the logic unit. drastically as lever
movement angle
increases.
0 —= Lever angle [%)]
100 500929

Current characteristics of proportioning solenoid valve
Output unit

i
-
o

=]

Bl

11113815{17)19|21|23]125]27]29|31[33|35
2(416 |8 |10[12{14]16[18]20|22|24]26]28|30|32(34|36

1)
19l17)1513[11[9 [ 7[5 3]1 35[33[31]20]27]25]23[21
20[18[16]14[12[10[8 [6 [4 |2 36|34]32]30]28|26|24/22
2) 3)

500930

1. Output unit card 1)  Output unit card side

2) HarnesssideE-10
3) FC-OUT harness sideE-11
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2. Traction Controller Feature

2.1 Madification of traction characteristics

Acceleration power, maximum output power and battery consumption can be set. The following two parameters can be set.

Acceleration rate Sets acceleration rate.

Traveling power Selection of the maximum output power changes the amount of battery consumption. It also

influences the acceleration rate during loading operation
Regeneration power and type of regeneration can be set.
There are three types of regeneration and each has availability of setting for regeneration power.

Autoregeneration Normal deceleration that occurs when the traveling and the direction levers arein the same
direction.

In case of the setting “1”, the regenerative braking does not work when releasing the
accelerator pedal.

Brake regeneration This deceleration occurs while steppingonthe brake.
Lever regeneration The deceleration that occurs when the traveland the direction levers are in the opposite
directions.

The lever regeneration starts when the travel direction and the direction lever are in opposite directions. The amount is
determined by the pressure on the accelerator pedal.

Settina f ‘ ion cl ctice

Description SUO No.
Acceleration rate Acceleration of traction #8
Powering
Traveling power Max. power, amount of battery consumption #9
Regen adjustment for lerator .
egenadjustmentfor accelerato Rate of regeneration at normal slow down #23
regen
Regeneration Regen adjustment forbrakeregen | Rateofregeneration whensteppingonthebrake #21
. Rate of regeneration when operating two in the
Regen adjustment for lever regen ' regener P g #22
oppositedirection

Refer to page 1-22 for details and setting procedure of the "Setup Option."

The application preset feature (#1) has the preset setting pattern registered.

2.2 Unti-rollback

When the accelerator pedal is released on a grade, the
untiroll-back function will stop the truck.

The descending speed changes with the steepness of grade,
the weight of load and value setting of the SUO #23.

Note: When the setting of SUO #23 is “1”, the untiroll-back
does not work.

502789

Truck stop accelerator pedal is stops released on a grade.
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2.3 Boost

When truck traveling is blocked by a step, the boost Fully depress the accelerator pedal for 2 seconds. The boost
function prevents stalling of the truck. Usually the motor function increases the motor maximum torque for 5
maximum torque is set by SUO #9, and this function allows seconds. If the pressure to the accelerator pedal is reduced
the truck to go over a step regardless of the value setting of or the direction lever is moved, the boost function will be
the motor maximum torque. cancelledimmediately.

Torque [%]
A Torque required to

* climb over a step

*T #9
100 [S— HIGH POWER; Full acceleration
85 E ——  STANDARD; Full acceleration
70 ECONOMY; Full acceleration

0 } i = Time [sed

500931

Note: When the motor overheats, the boost will not work.
If the stall time setting is small, the motor protection function will be applied during prolonged slow speed traveling.

24 Limitation of maximumtravel speed

The speed limitation is classified into two major types and available to set each maximum speed.

Type Description
The limitation that functions at all times and is used to keep the speed within the limits.
Normal type The @ lamp will glow when the @ switch is pressed. While the @ lamp is glowing, the speed is

restricted to the speed (km/h) of the display.

Conditional type

The limitation thatis triggered from a spedific switch input occurrence.
Quadruple input signals are selectable, and available to set limit value to each signal.

Feature of maximum speed limit

Description SUO No. Harness Pin No.
Top travel speed limit Always effective #7 -
Normal Turtle SW input setting Effective when turtle SWis 430, 31 ]
Travel speed limit of turtle SW | €nable. '
Auxiliary travel speed limit 1 Effective when aux.input 1 #11,12 E-03-40
close/open
Conditional Auxiliary travel speed limit 2 Effective when aux. input 2 #14,15 E-03-41
close/open
Auxiliary travel speed limit3 | Crrective whenaux.input3 #17,18 E-03-30

close/open

1-12




2.5 Turning speed limit function

CHAPTER 1 CONTROLLER

The turning radius is calculated from the tire angle and the speed limit is control by the turning radius to improve the

operability during turning.

Item Description SUO No. Harness Pin No

Speed limit for curving Enable or disable the turning speed limit #29 -

20 km/h |

15 km/h |

10 km/h |

5km/h -
| | | 1 |
90° 45° 0° 45° 90°
500932
Note: The turning speed depends on the regen power setting of SUO #21 to 23.
2.6 Miscellaneous features for traction
Miscellaneous features for traction
Item Description SUO No. Harness Pin No
Auxiliary power reduction 1 Effective when aux. input 1 close/open #11,13 E-03-30
Auxiliary power reduction 2 Effective when aux. input 2 close/open #14,16 E-03-40
Auxiliary power reduction 3 Effective when aux. input 3 close/open #17,19 E-03-41
Speed alarm 1 Alarm 1 signal output if speed exceeds 26 E-04-57 58
set value.
Alarm 2 signal output if speed exceeds

Speed alarm 2 set value. #34 E-11-33,35

Note: Speed alarm 2 is valid only for models with an output unit.

1-13



CHAPTER 1 CONTROLLER
2.7 Pitching Control (Option)

Pitching control will reduce the vibration of load when traveling over bumps or uneven road.

The loading fluctuation and acceleration are detected by the hydraulic sensor of the load. Then the torque for reducing the

load movement s calculated.

Item

Description

SUO No.

Harness Pin No ‘

Pitching control

Enables or disables the pitching control

#39

1-14
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3. Lifting Controller Feature
3.1 Setting and limitation of lift work speed

Each lift work speed can be set. The lift work speed can be limited or stopped when specific switch input occurs.
Triple input signals are selectable and available to setlimit value to each signal.

Feature of lifting work speed setting

Item Description SUO No. Harness Pin No.
“1” (slow) is
Start lift speed Start lift speed setting #2 strongly
recommended.

Top lift speed Top lift speed setting #3 -

Normal Lowering speed AD. Lowering speed setting #35 -
Tilt speed Tilt speed setting #4 -
Auxiliary 1 speed Attachment 1 #5 -
Auxiliary 2 speed Attachment 2 #6 -

Refer to page 1-20 for details and setting procedure of the "Setup Option."

The application preset feature (#1) has the preset setting pattern registered.

3.2 Liftstop

This will stop the lifting operations in progress when the
aux. SW input can choose close or open.

To release the stop function, bring the lever to the neutral
position, and start the operation.

Item Description SUO No. Harness Pin No.
Auxiliary input for lift 1 Stopslift when aux.input 1 #11 E-03-40
close/open
Conditional Auxiliary input for lift 2 Stopslift when aux.input 2 #14 E-03-41
close/open
Stops lift when aux. input 3
Auxiliary input for lift 3 close/open #17 E-03-30

1-18
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3.3 Load meter (option)

Function
This calculates the live load from the pressure sensor input.
Zero point can be adjusted by the display. i ] : l = = \
The user can select either “KG” or “LBS” from the display. [ ? flf 7
X £ 30 ket
B > FORMAT - KB
? ERIT L
LN -y
502800
Setting (Zero-setting)
(1) Tum onthekeyswitch.
(2) Remove the load fromthe truck. i F ) . B 2 = b
(3) Raisethe mast slightly off the ground. '!B‘-' / :
(4) Display “LOAD METER ZERO SET” in the Adjustment "
menu on the display unit. - OPERATION MODE
>LOAD £ERDO SET
LOAD METER

uuuuuu

Note: The load meter indication is affected by the setting of SUO #44. (Mast Type)

& CAUTION

The value of the load meter should be used as a reference only, as it is calculated from an oil pressure converted value. Do not
use this value for calculation of the rated load for truck performance.

Item Description SUO No. Harness Pin No.
Load meter function Optional equipment #48 -
Conditional :
Load adjustment Prgssure sensor zero point 455 )
adjustment

114




3.4 Tilthorizon (option)

Function

This will stop the tilting operation when the mast is tilting forward or the mast in the horizontal position.

CHAPTER 1 CONTROLLER

The status of theload will be detected and if theload is being carried, the tilting operation will not be stopped.

Item Description SUO No. Harness Pin No.
E-04-57
Conditional Tilt horizon function Optional equipment #50 E-03-28
Tilt horizon adjustment Tilt angle sensoradjustment #51 -

4. Other Feature
4.1 PDS (Presence Detection System) feature

This controller is part of the "Presence Detection System" (PDS) of the truck. This system features an enhanced, integral
computer based feed back system which provides "certain product intelligence” to the operator. The table shows processes for
traction and lifting. Refer to the Status Transfer Chart for details.

PDS features
Item Protect condition Result Release method
Seat Sit» Leave Sitand
Traction control Direction lever ForR Slowdown and Stop R'crge tior clﬁ\f)eeralgllz Release
MC Sitand
Control valve SW: All open
Hydraulic control Seat Sit=» Leave Stop
FC Sitand
FC control lever: All neutral

L &y



CHAPTER 1 CONTROLLER

PDS Status transfer chart

Traction Control PDS Seat SW .
Seat Swflag:ON | Seat SWofftime 2 Delay time
2 secor3sec
A
Normal operation H
w Seat SW flag: OFF Seat Sw flag:
SeatSW:ON (_ OFF P
J Direction lever: N (Chosen foot direction: no effect)
'} | i
Seat SW flag: OFF
Motor: Regen brake Travel speed 4 0.5km/h
Display: Blinking " ] " -J }
. Motor: Zero torque
Seat SW flag: OFF .
9 Seat SW ﬂag ON Dlsplay Bllnklng " H "
Motor: Regen brake Seat SW flag: OFF Seat SW flag: ON
Display: "I "
L J Motor: Zero torque
Direction lever: N I = Display: " | "
Accelerator pedal: OFF Travel speed < 0.5km/h
Directionlever:N
\_ Accelerator pedal: OFF
SeatSW - G
Seat Sw flag: ON W off time 2 Delay time
. 2 secor 3 sec
Hydraulic Control PDS - ~
- %
Seat Swflag:
SeatSW:ON {_ OFF p
MC Specification FCSpecification
~
Normal operation Normal operation
Seat SW flag: OFF Seat SW flag: OFF
iy
[ &
-
Lift lock valve: LOCK Lift lock valve: LOCK
Display: Blinking " #& " ~— FC solenoid: All OFF
Display: Blinking "ﬁ "
%,
Seat SW flag: ON Seat SW flag: ON
Seat SW flag: OFF Seat SW flag: OFF
Lift lock valve: LOCK Lift lock valve: LOCK
Display:" " FC solenoid: All OFF
# Display: " £& "
L J . J
Micro switch for Control valve: All OFF FC control lever: All neutral

(LIFT lever doesn't have SW to detect DOWN.)

500934

Note: In the initial state, E, H1, H2, H3 or H4 may appear.



4.2

Display function

Main monitor

CHAPTER 1 CONTROLLER

1 3 5 2 6
3 hY \ / /
NN 7 1
\ \ & = ; a 5 25
# }) meh
- km.~
B \JOTAL 123456.0H
- 104 89411 B:
):_ ______ + 1100KG
\ L % )
& / \ \
A
/ 7
) 9 . 10 11 12 13 141516 17 18
\=/¢e=rnt72=v] || AOAEIQ@{=#FN
603002
1. Battery discharge indicator 10. Error waming
2. Speedometer 11. Parking brake warning
3. Calendar 12. Seat beltwaming
4. Clock 13. Batterywarning
5. Slow speed mode monitor (Turtle mark) 14. Brake fluid waming
6. Hour meter 15. Overheatwaming
7. Loadmeter (option) 16. Serice indicator
8. Modeselectswitch 17. Mastlock
9. Wheelindicator 18. Neutral lock
See the Chassis & Mast Service Manual for details.
Adjustment
(1) Todisplay the adjustment screen, push “M” button.
(2) Select the item you want to adjust using <J or (& . . a . e )
.
(3) BUHRR RPN BRYIRBIRRESHE W button. . wr
The following items is adjustable: — >0PERATION MODE

- OperationModel Select LOAD ZERDO SET
- Load Zero Set* LOAD METER
- Load meter* ;
- Speed meter 502802

Date
Clock
Contrast

The items marked with * are available only on the truck
equipped with load meter option.
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43 ParkingBrake Interlock

The parking brake (PKB) interlock will be activated and “P”
on the display blinks if the operator leaves the seat when
the key switch is in ON position and the PKB switch is in OFF r )
position. Also the PKB interlock will be applied when the " > s ot =
key switch is turned OFF with the PKB switch in OFF = J'f bmh
position. = TOTAL 1234508.0HR
To release the PKB interlock, apply the parking brake, then i 104,911 B:206
release it. I (e} - 1100KG

501951

4.4 BDI(Batterydischargeindicator) displayfeatures

This feature shows with 11 levels (BDI 0 to BDI 10) of remaining battery capacity of the current battery voltage.
Set SUO No. #41 or #42 depends on installed battery type and voltage.

See the Chassis & Mast Service Manual for details.

Warning buzzer features

The buzzer sounds when the key switch is turned off or the operator leaves the operator's seat with the parking brake SWis
turnd off.

45 Miscellaneous features

The table shows miscellaneous features.

Miscellaneous features

Item Description SUO No.

Service indicator Shows or warns maintenance time. #10

Display unit Speed, error code, hour-meter, date, dock, ® SW, BDI, etc. are shown. -
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4.6 Hour Meter
The truck hour meter reading is indicated on the display.
Also, the traveling/load, handling/steering hour meter S )
readings can be confirmed using service tool.
it L] [ i s
When a difference of the hour meter reading between the J.f e
!og!sn:s;nd tErI:Sdc.onItroIIer exceeds 1 hour, “HR NG" will be = TUTH L 123456.0HR
Indicated on the disp ay. m-m:ln-;r- Inf E I 'I E.EE
on receivin e uest ur meter adj ustment m . \® 5= 1100K6
the servfce to%l the' smalfe mour meter r admg wJIr%e 5 :
rewritten to longer service hour reading so that the hour ~ =
meter readings between the logics and EPS controller will i i
be matched. [ ]
B =} Ia 1. =
- -
ki
~ TOTAL HR N
e 10/ g ® a:56
138 1100KG
L -
501134

L7 L gl LOCHDET -WLCGH03 - [ hmareter |

pl Fie e Took (o twricwen - Lowe leD
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5. Setup Option
5.1 Outline

The logic unit is equipped witha memory module that retains recorded data even if the main power s turned off.
The model information and various features are set before factory shipment.

The setup options are categorized from Group 1 to Group 3 according to the feature levels.

Setup group
Group Description
Group 1 Basic function (#1 to #10)
Group 2 Detailed function (#11 to #39)
Group 3 Model information (#40 to #55)

The Group 1 and 2 are available to set the default value in a one-step operation and can be customized in accordance with
applications. Since the Group 3 is for model information, it is required to be set to the same value as actual control system. It
will not work properly if the model information is different.

When setting the setup option data for the first time after the assembly is completed or the logic card is replaced, be sure to set
Group 3 data first, then the default data of Group 1 and 2, with the "service tool" in each setup mode.

S T G 8 001 Gl 8 0B | s T80 | Gl 3 A% 190 et |
1 Hok-an cebin
T App lwiwn Ve Ses p— -—1_|

05 Py L Bl 1
Ty LI P =

00 Tl 0y S et
e il B0 T B e
|
| B husaiilal v & Sammi
P Vo VP Sl Lined
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|
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F ] WRTTIRER (T |
1
|
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|
|
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5.2 Details of Setup Options (Group-1)
#1 Application Pre-Sets (Truck Operation Mode)
Truck mode can be selected from 1 to 5, each with preset values shown in the below table.
These 10 settings are automatically set by changing the PRESET number of the setting.
PRESET values for each setting are as follows.
SUO#
A;::tc';’:é . PRESET 1 | PRESET2 | PRESET3 | PRESET4 | PRESET 5 1
Lift Slow Medium Medium Medium Fast
Tilt Medium Medium Medium Medium Medium
Auxiliary Slow Slow Slow Slow Slow
Characteristic | Vehicle Speed Slow Medium Medium Fast Fast
Acceleration Slow Slow Medium Medium Fast
Power Economy | Economy | Standard Powerful Powerful
Regeneration Medium Medium High High High
Start Lift Speed 1 1 1 1 1 2
Top Lift Speed 4 7 7 7 10 3
Tilt Speed 4 4 4 6 6 4
Auxiliary 1 Speed 3 3 3 3 3 5
Auxiliary 2 Speed 1 1 1 1 1 6
Defaultvalue | Top Travel Speed Limit 10 15 15 16 16 7
Acceleration Rate 3 3 5 7 9 8
Traveling Power Mode 1 1 2 3 3 9
gfffe”Ré‘;?stmem for 7 8 10 10 10 21
gt [ s [ o [ o [0 | s

You can modify these 10 settings afterwards individually.

Note: Value

ll] 4

is strongly recommended.

#2 Start Lift Speed
This setting affects pump speed when you start lifting operation.

FC spec: speed when the lift lever is slightly pulled.
MC spec: speed when lift switch 1 is turned on.
Lift speed in the rise direction will become faster if the setting value is increased.

The setting range is 1 to 10.
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#3 Top Lift Speed

This setting affects pump speed and FC solenoid current when you pull the lift lever. If you set a smaller value than #2, then the
#2 setting will be ignored.

FC spec: speed when the lift lever is pulled.

MC spec: speed when lift switch 2 is turned on.

Lifting speed will become faster if the value setting is increased.
The setting range is 1 to 10.

FC MC
Pump motor Pump motor
output [%] SUO #3 output [%]
A top lift speed
(fop lift speed) 1 SUO #3
1001 10 1001 |
" pr—C) | )
——) 8
SUO #2 : SUO #2 ,
(start lift speed) : =
i L ]
P o 1
i : i
0 100 Lever angle [%)] 0 SW1 SW2 Lever operation
Close Close
Pump motor output characteristics (lift-up operation)
500935
#4 Tilt Speed

This setting affects pump speed and FC solenoid current when you operate the tilt lever or tilt switch. Tilt speed will be faster
if the value setting is increased. The setting rangeis 1 to 10.

Tilt speed has priority over lifting speed, when the two levers are operated simultaneously.

FC MC
Pump motor o
output [%] . ump motor
i SUO #4 (Tilt) output [%]
A
100 10 SUO #4
1004 10
6
2 2
1 1
0 T Lo 0 i -
100 Lever angle [%)] SWClose Lever operation

Pump motor output characteristics (tilt operation)

500936




1-24

#5 Auxiliary 1 Speed

This setting affects pump speed and FC solenoid current
when you operate the attachment 1 lever or attachment 1
switch.

Attachment 1 speed will become faster if the value setting is
increased. The setting range is 1 to 10.

CHAPTER 1 CONTROLLER

#6 Auxiliary 2 Speed

This setting affects pump speed and FCC solenoid current
when you operate the attachment 2 lever or attachment 2
switch.

Characteristic is almost the same as auxiliary 1.
Attachment 2 speed will become faster if the value setting is
increased. The setting rangeis 1 to 10.

FC MC
Pump motor o
output [%)] ump motor
i SUO #5 and #6 output [%]
A
1001 10 SUO #5 and #6
1004 10
6 :
2 2
1 1
0 160 I:-ever angle [%] 0 SW Close I Le\-/-er operation
Pump motor output characteristics (attachment 1 and 2 operation)
500938

#7 Top Travel Speed Limit

This setting affects maximum traveling speed without load. Traveling speed withload will be less than this setting. This setting

affects top speed, and does not affect gradability or acceleration.

The setting range is for 3-Wheel model is 5 to 16 [km/h] and for 4-Wheel model is 5 to 17 [km/h].

#8 Acceleration Rate

This setting affects response time to calculate required torque from accelerator pedal position.

Acceleration of trucks becomes faster if the value setting is increased. The setting rangeis 1to 10.
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#9 Traveling Power Mode

1-25

This setting affects the required torque which is calculated from accelerator pedal position.

The values are selected fromthree types: ECONOMY, STANDARD and HIGH POWER.

The figure shows the torque characteristic to the time.

Torque
180
85

70

SABRAGEY

ECONOMY(1)

Service Brake limit*' (50%)

Thermal, BDI [0] or Service indicator*:
(30%)

Speed —— Parking brake limit =.—

0 5 10 15 km/h) 0%
500939
*1 Service Torque value resulting from reduction in *2 Thermal: ~ BDI [0] or Service indicator: Curve of
brake limit: current when the service brake is applied. limited torque under a condition of
overheating or battery voltage low or
*3 Parking When the parking brake SWis enabled, the maintenance time over.
brake limit: torque becomes zero.

#10 Service Indicator

This setting sets the maintenance time. The time set here is
added to the truck's hour meter and that value is stored in
memory as the "maintenance time."

When the truck's hour meter reaches maintenance time, the
service reminder LED turns on.

It will flash 20 hours before the time.

You can reduce the truck power when the LED flashes by
setting the service indicator selection. You can also set the
demo-mode, which shows the service Indicator functionina
short period of time.

The setting valueis as follows.

6 min In increments
Maintenance time [hour] - (test) 100 150 of 50 950 1000
Invalid 0
setdataon ' g 0.1 100 150 | @ 950 1000
display
Torque limit =0.1 =100 =150 | - =950 =1000




1-26

CHAPTER 1 CONTROLLER
5.3 Details of Setup Options (Group-2)

#11 Aux Input for Lift/Drive Speed 1
(Harness pin No. E-03-40)

This setting defines the function of "Auxiliary 1" switch. This E-03
value has an effect on #12 and #13 when 2, 3, 5 or 6 is

selected. ’
The setting value is as follows. Ll—l_‘ ﬂ

- [;Bj 38 33| 34|32] - | 28
<7 U
502879
Value Lift Travel

0 - -
1 Stop lift *1 (switch closed) -
2 - Speed limit (switch opened)
3 - Power reduction (switch closed)
4 Stop lift *1 (switch opened) -

- Speed limit (switch opened)
6 - Power reduction (switch closed)

*1 Place the lever in neutral. Lift moves by operating the lever again.

#12 Aux Travel Speed Limit 1
(Harness pin No. E-03-40)

This setting defines maximum speed when the “Auxiliary 1” switch is closed or opened.
The setting range for 3-Wheel model is 5 to 16 [km/h] and for 4-Wheel model is 5 to 17 [km/h].

Effective when the data of #11is 2 or 5.

#13 Aux Power Reduction Rate 1
(Harness pin No. E-03-40)

This setting defines traction power reduction when the “Auxiliary 1” switch is closed or opened.

The setting range is 0 to 100 [%]. Effective when the data of #11 is 3 or 6.
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#14 Aux Input for Lift/Drive Speed 2
(Harness pin No. E-03-41)

This setting defines the function of “Auxiliary 2" switch. This E-03
value has an effect on #15 and #16 when 2, 3, 5 or 6 is
selected.
The setting value is the same as that of #11. Al I_I—I_‘
41) - 13735133 -| -1 -
- | - 138]| 36| 34| 32| - | 28
7 W)
502880
#15 Aux Travel Speed Limit 2
(Harness pin No. E-03-41)
This setting defines maximum speed when the “Auxiliary 2" switch is dosed or opened.
The setting range for 3-Wheel model is 5 to 16 [km/h] and for 4-Wheel model is 5 to 17 [km/h].
Effective when the data of #14is 2 or 5.
#16 Aux Power Reduction Rate 2
(Harness pin No. E-03-41)
This setting defines traction power reduction when the “Auxiliary 2” switch is closed or opened.
The setting range is 0 to 100 [%]. Effective when the data of #14 is 3 or 6.
#17 Aux Input for Lift / Drive Speed 3
(Harness pin No. E-03-30)
This setting defines the function of “Auxiliary 3" switch. This E-03
value has an effect on #18 and #19 when 2, 3, 5 or 6 is
selected.
The setting value is the same as that of #11. I_l—l_‘
- | - 1371351 33| - | =] -
- | - | 38| 36] 34| 32| 30) 28
7 v
502881

#18 Aux Travel Speed Limit 3
(Harness pin No. E-03-30)

This setting defines maximum speed when the “Auxiliary 3” switch is dosed or opened.
The setting range for 3-Wheel model is 5 to 16 [km/h] and for 4-Wheel model is 5 to 17 [km/h].
Effective when the data of #17is 2 or 5.

#19 Aux Power Reduction Rate 3
(Harness pin No. E-03-30)

This setting defines traction power reduction when the “Auxiliary 3” switch is closed or opened.

The setting range is 0 to 100 [%]. Effective when the data of #17 is 3 or 6.
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#21 Regen Adjustment for Brake Regen
This works when the brakes are applied.
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When the setting value is higher than “#23", regenerative power will increase by stepping on the brake.

When the setting value is lower than “#23", the regenerative rate will be the same as the “#23.”

#22 Regen Adjustment for Lever Regen
This setting defines the “Leverregen” characteristic.

When the direction lever is shifted into the position opposite to the truck’s traveling direction, the “Lever regen” function is
activated. The “Lever regen” characteristic is shown in this diagram. The setting rangeis 1 to 10.

(%)
100 10
Amount of lever 1 Value of #22
regeneration .
1
|
100
Level of throttle pedal [%]
500940
#23 Regen Adjustment fOI‘ Auto Regen [%] Amount of auto regeneration
This setting defines amount of deceleration when "Auto 100 T peceleration regen
regen" is activated. This setting defines the amount of
deceleration when “Auto regen” is activated. (Setting "10") i
The setting range is 1 to 10.
Note: With “1” setting, regeneration will not work except i
when going downhill. |
o= s Value of #23
12345678910 500041
Truck speed [m/s]
Deceleration regen
i—= Time [s]
500942

Note: *When the setting is “1”, the regenerative braking is

not be generated, thus the time for truck to stop is
spontaneous.
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#25 Steering brake force

Setting of maximum steering brake force when the steering angle is not proportional to the steering force during normal
operation of the steering wheel.

Setting is available in 3 steps: strong, medium, and weak

#26 Speed Alarm 1
(Harness Pin No. E-04-57, 58)

This setting defines speed of turning on the "Speed alarm 1" light.
The setting range for 3-Wheel model is 5 to 16 [km/h] and for 4-Wheel model is 5 to 17 [km/h].

#28 Steering range
Currently this setting is not availabe.

#29 Speed limit curving
When this setting is enable, the truck speed can be restricted by the turning angle.

0: Disable
1:Enable

The speed willbe decreased according to the regenerative rate of #21to 23.

20 km/h

15 km/h

10 km/h

5km/h [

90° 45° 0° 45° 90°

500932

#30 Turtle Switch Input Setting
This setting defines the function of “Speed Limit” Turtle switch.

According to the combination of #30, #31 you can reduce travel speed.

Value Travel speed
0 Disable
1 Enable

#31 Travel Speed Limit of Turtle SW
(Harness Pin No. E-03-31)

This setting defines the maximum travel speed when the speed limit function is activated by #30.

The range setting for 3-Wheel model is 5 to 16 [km/h] and for 4-Wheel model is 5 to 17 [km/h].

#34 Speed Alarm 2
(Harness Pin No. E-11-33, 35)

This setting defines speed of turning on the “Speed alarm 2" light
The setting range for 3-Wheel model is 5 to 16 [km/h] and for 4-Wheel model is 5 to 17 [km/h].
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#35 Lowering Speed ADJ.
This setting is for adjustment of the maximum lowering speed.

In case the lowering speed is higher than the specification as mentioned in the service manual, it can be adjusted. When
lowering the setting, the current to the solenoid will be reduced, but this does not mean it affects the lowering speed
immediately due to tolerance in oil flow and oil characteristics. Further lowering of the setting may be required.

This setting is applicable to the FCmodels only.

#39 Pitching Control
This enables the pitch control that suppresses the risk of the carryingload to fall down or unbalanced.

To use this function, an oil pressure sensor is required.
0:disable, 1: enable



CHAPTER 1 CONTROLLER
5.4 Details of Setup Options (Group-3)

#40 Truck Type

This setting defines the type of truck.
The setting valueis 3-Wheel or 4-Wheel model.

A CAUTION

If the truck type setting is incorrect, unexpected movement of the truck may occur.

#41 Battery Voltage

This setting defines the voltage of battery installedin the truck.
The setting valueis 36 or 48 [v].
No setting shows “Il 1T 1111.”

#42 Battery Type
This setting defines the type of battery installed in the truck.

The setting value is 1, 2 or 3.
1: Normal 2: Tubular 3: Gel

Select an appropriate BDI table from the followings according to the battery type.
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Normal BDI Tubular BDI
BDI# 36V 48V BDI# 36V 48V
0 -344 -459 0 -35.2 -46.9
1 345-348 46.0-46.4 1 35.3-355 47.0-473
2 349-35.2 46.5-46.9 2 35.6-35.8 474 -47.7
3 35.3-35.6 47.0-474 3 35.9-36.1 47.8 - 48.1
4 35.7-36.0 47.5-479 4 36.2-36.4 48.2-48.5
5 36.1-36.4 48.0-484 5 36.5-36.7 48.6-48.9
6 36.5-36.7 48.5-48.9 6 36.8-37.0 49.0 - 49.2
7 36.8-37.0 49.0-49.8 7 37.1-37.2 49.3 -49.5
8 37.1-373 494 -49.7 8 373-374 49.6 - 49.8
9 374-37.6 49.8 - 50.1 9 375-37.6 49.9-50.1
10 37.7 - 50.2 - 10 37.7 - 50.2 -
Gel BDI
BDI# 36V 48V

0 -32.9 -43.8

1 33.0-335 439-447

2 33.6-34.0 44.8-454

3 34.1-345 455 - 46.1

4 34.6-35.0 46.2-46.7

5 35.1-355 46.8-47.3

6 35.6-35.9 47.4-478

vi 36.0-362 479 483

8 36.3-36.5 48.4-48.7

9 36.6 -36.7 48.8-48.9

10 36.8 - 49.0 -
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#43 Hydraulic Control Selection
This setting defines the type of hydraulic control.

0: FC system 1: MC system

#44 Mast Type

This setting defines the type of the mast.
2-FF: 2-stage full-free

3:6p: 3-stage pUhBRfna

#45 Valve Section
This setting defines the number of valve sections.

1: 3-way (lift, tilt, attachment 1)
2: 4-way (lift, tilt, attachment 1, 2)

#46 Battery Voltage Adjust

This setting corrects the difference between the actual
battery voltage and controller-recognized battery voltage.
The display shows battery voltage which the controller
recognizes.

CHAPTER 1 CONTROLLER

Measure actual battery voltage using a tester (or a multi-
meter) and operate service tool.

Refer to the “Measurement of battery voltage” below.

500945

1. Battery
2. Pump contactor
3. Linecontactor

4, Contactor
5. Tester or Multi-meter
6. Righttractioninverter
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#47 Foot Direction
This setting defines the foot direction control.

1: Standard direction lever
2:Foot Direction Control (FoDiCo)
3: Armrest FNR

#48 Load Meter Function (E-03-28)
Enable or disable the load meter option.
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A different method of calculation is used based on the #44
Mast type. On the truck with 2-FF or 3-FF, when the mast is

: Disabl o ) . .
(1). Enzalcl)olee positioned in the first stage, the value displayed on the load
’ meter is valid, however, when the mast is in the second
To use this function, an oil pressure sensor is required. Units stage, the load meter does not show the correct value.

are selectable between KG and LBS from the display.

A CAUTION

The value of the load meter should be used as a reference only, as it is calculated from an oil pressure converted value. Do not
use this value for calculation of the rated load for truck performance.

#50 Tilt Horizon Function (E-04-57, E-03-28)
Enable or disable the tilt horizon function.

0: Disable
1: Enable

To use this function, ALS switch, tilt angle sensor and oil

pressure sensor are required.

For MC trucks, prepare the output unit and tilt lock valve for

this job.
To stop the mast in a horizontal position during empty load
or when the mast is tilting forward, press the ALS switch.

See the table below for the movement when ALS switch is

pressed.
Loaded or empty Tilt lever operation Status of mast (angle) Mast movement
Backward tilt Forward tilt/backward tilt Will be tilted backward.
Empty load Forward tilt Backward tilt Will be tilted forward.
Forward tilt Will not be tilted forward.

Backward tilt
Loaded

Forward tilt/backward tilt Will not be tilted backward. (On Mc
model, will be tilted backward.)

Forward tilt

Forward tilt/backward tilt Will not be tilted forward.

#51 Tilt Horizon Adjustment
Tilt angle sensor horizontal value setting

Zero point should be set up with the normal tilt angle kept in horizontal position.

#55 Load Meter Adjustment
Load meter zero point setting

Zero point setting is also available from the display.

#-- Tire Adjustment
Tire angle sensor straight position setting

Straight position should be set up.

The zero setis done at the moment you press the “<<" button without pushing the “write” button.
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5.5 Setup Options (Group 1)
Option . . . L. Default
4 Title of Option Description Range Value
The value setting of the following 10 items
are registered on shipping.
AppiicationPre-Sets | 28 e o
# (Truck Operation Mode) Automatic Regeneration, Start lift speed, 1105 3
*1 Top lift speed, Tilt speed, Auxiliary 1Speed,
and Auxiliary 2 Speed.
Refer to the explanation for details.
Speed setting for start lift speed 11010
#2 Start Lift Speed Start lift speed cannot exceed top lift (1: SLOW to 10: FAST) 1
speed. ’ )
. Lift speed when operating the lever at 11010
#3 | Toplift Speed maximum (1: SLOW to 10: FAST) 7
#4 Tilt Speed Speed setting for tilt a: SLO\JVtt(:)11%- FAST) 4
. . 1to 10
#5 Auxiliary 1 Speed Speed setting for attachment 1 (1: SLOW to 10: FAST) 3
#6 Auxiliary 2 Speed Speed setting for attachment 2 (1:5L O\}Vtt% 11%. FAST) 3
#7 Top Travel Speed Limit | Maximum travel speed g :g 13 {tmjm Ei:w:::: 2232:; 15
#8 Acceleration Rate Choice of acceleration rate 11010 5
(1: SLOW to 10: FAST)
1,2,3
#9 Traveling Power Mode | Choice of power characteristic (1: ECONOMY, 2: STANDARD, 3: 2
HIGH POWER)
This function notifies service personnel that
the maintenance interval is approaching or
has passed. 0,0.1,
It means the lapsed time when setting up. 100,150, ..950, 1000,
#10 Service Indicator Approached: ILED flashes (20 hour) =100, i%o(?:@%,)’:] 000 0
ILED turn on and power (In |”nc”r.ements of 50 [hour])
Passed . =": power reduction
reduction(selected) 0: no action
(2)
Refer to the explanation for details.

*1 Before changing, when parameter data are different from the values of the selected mode, the truck mode indicator (1 to 5)

flashes.

When the truck mode is changed, all parameter datais replaced by the set values of the selected mode.
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56 Setup Options (Group 2)
Op- . . s Default | Harness
tion# Title of Option Description Range Value | Pin No.
When the auxiliary
el speedorlft | - Disabl
.p. . 1: Disable lift (switch closed)
speedislimitedtothe 2: Speed limit (switch closed)
Aux Input for Lift/ | setvalue. 2P
#11 i i 3: Power reduction (switch closed) 0 E-03-40
Drive Speed 1 The rpaxmumspeed 4: Disable lift (switch opened)
is defined at #12. I .
5:Speed limit (switch opened)
The amount of power 6: Power reduction (switch opened)
reduction is defined ) P
at#13.
412 AuxTravel Speed | Travel speed limit for | 5to 16 [km/h] (3-Wheel model) 12 E-03-40
Limit 1 #11 5to 17 [km/h] (4-Wheel model)
Aux Power Traction power
#13 . reduction ratio for 0to 100 [%] 70 E-03-40
Reduction Rate 1 #11
When the auxiliary
input 2 signal is on,
travel speed or lift
speed is limited to set
Aux Input for Lift/ Bive.
#14 Drive Speed 2 The maximum speed Same as #11 0 E-03-41
is defined at #15.
The amount of power
reduction is defined
at#16.
415 Aux Travel Speed | Travel speedlimit for | 5to 16 [km/h] (3-Wheel model) 12 E-03-41
Limit 2 #14 5to 17 [km/h] (4-Wheel model)
Aux Power Traction power
#16 . reduction ratio for 0 to 100 [%] 70 E-03-41
Reduction Rate 2
#14
When the auxiliary
input 3 signal is on,
travel speed or lift
speed is limited to set
Aux Input for Lift/ | value.
#7 Drive Speed 3 The maximum speed >ame as #11 0 E-03-30
is defined at #18.
The amount of power
reduction is defined
at#19.
18 AuxTravel Speed | Travel speed limit for | 5to 16 [km/h] (3-Wheel model) 12 E-03-30
Limit 3 #17 5to 17 [km/h] (4-Wheel model)
Aux Power Power reduction ratio
(V) - -
#19 ReductionRate3 | for #17 010100 [%] 70 E-03-30
. 10 steps for regen
e RegenAdjustment power on brake 1to10 5 ~
for Brake Regen regen (1: SLOW to 10: FAST)
422 RegenAdjustment | 10 steps for regen 1t010 7 _

for Lever Regen

power on lever regen

(1: SLOW to 10: FAST)
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Op- . . o Default | Harness
tions Title of Option Description Range Value | Pin No.
RegenAdjustment | 10 stepsforregen
#23 | for Accelerator ower on accelerator 11010 5 -
P (1: SLOW to 10: FAST)
Regen regen
Setting of constant Constant reaction force
steering reaction strength
force and deviation Weak| Medium | Strong
#25 | Steering handle force. 8 -
force The settingshould be | Eccentric | Weak 1 2 3
in accordance with reaction -
the table shown on force Medium 4 > 6
theright. strength | Strong 7 8 9
Setsspeedforturning | 5to 16 [km/h] (3-Wheel model) E-04-57,
#26 | Speed Alarm 1 onalarm 1 light. 5to 17 [km/h] (4-Wheel model) 12 58
8 Steeringrange Setsthe lock-to-lock | 0to 10: From small to large (Currently, the same 5 _
selection range of steering. range at any value)
Turning speed Turnting speed limit | 0: Disable
#29 |, . . 1 -
limit setting 1:Enable
This setting defines
the function of
“Speed Limit" W
430 Turtle SW Input switch, 0: Disable : ®
Setting According to the 1:Enable button
combination of #30,
#31you can reduce
travel speed.
This option
431 Travel Speed Limit | determines the 5to 16 [km/h] (3-Wheel model) 12 ®
of Turtle SW maximum travel 5to 17 [km/h] (4-Wheel model) button
speed limit of #30.
Setsspeedforturning | 5to 16 [km/h] (3-Wheel model) E-03-33,
#34 | Speed Alarm 2 on alarm 2 light. 5to 17 [km/h] (4-Wheel model) 12 35
In this option, the
Lowering Speed display shows value | 0to 15
#35 | ADJ.*1 for lowering speed (0: SLOW to 15: FAST) 0 -
adjustment.
Enabling the pitch
control that
.y suppresses the risk of | 0: Disable _
#39 | Pitching contral the carrying load to 1: Enable 0

fall down or
unbalanced.

*1: This setting is applicable to the FC models only.
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5.7 Setup Options (Group 3)
Option . . o Default
M Title of Option Description Range Value
This option is used to setthe type of | 0:3-Wheel model
#40 | TruckType the truck. 1:4-Wheel model -
This optionis used to setthe voltage
#41 Battery Voltage of the battery. 36,48 [V] -
This option is used to set the type of
the battery. 0: Normal BDI
#42 | Battery Type The electric discharge characteristic | 1: Tubular BDI -
of a battery changes with battery 2:Gel BDI

type.

#43

Hydraulic Control

This option is used to set the type of

0: FC specification

Selection the hydraulic control 1: MC specification
. L 2FF: 2-stage full-free
444 | Mast Type This option is used to setthe type of 3FF: 3-stage full-free ~
the mast.
25P: 2-stage panorama
. This option is used to set the 1: 3 ways (lift, tilt, attachment 1)
#45 Valve Section number of valve sections. 2:4 ways (lift, tilt, attachment 1,2)
This setting corrects the gap of the
battery voltage which the controller
recognizes, and actual battery
voltage.
#46 Bat.teryVoItage Measure actual battery voltageand | 5.0to 120.0 [V] -
Adjustment - .
operate the direction lever in order
to adjust the value which is shown
on the service tool actual battery
voltage.
This option is used to enable the 1: Standard direction lever
#47 Foot Direction function for foot direction option. 2:Foot Directional Control (FoDiCo) -
Armrest FNR 3: Armrest FNR
48 Load Meter Function This optionis usedto enable/disable | 0: Disable
the load meter. 1: Enable
#50 | Tilt Horizon Function jcrrr]\éstl pﬁlgﬁzlgH%gE%grr]\‘able/d|sable 9 Erl]séallﬁlee
When the #50 “Tilt horizon function”
#51 Tilt Horizon Adjustment is enabled, this option s used to 0to 255
store the analog value when the
mast is positioned horizontally.
When the #48 “Load Meter” is
455 Load Adjustment enabled, this option is used .to store 0to 255
the analog value when the live load
is zero.
Note:

(1) The data of a group 3 has no default value, but it needs to set databy the actual truck type. If the value and the truckmodel
aren'tin agreement, the truck does not operate normally.

W
N

=

different from actual battery voltage.

When you set up for the first time, set up the group 3 first, and then set default data of group 1 and 2.
If SUO data is not set, the error code “62" is displayed.

This value was adjusted at the time of LOGIC CARD inspection. Adjust the value if the value shown on the service tool is
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6. Diagnostics

6.1 Outline

The controller monitors status of various input/output equipment to allow diagnostics of truck’s malfunction.
There is a diagnostics called Self Diagnostics, which performs equipment check during maintenance.

Diagnostics

Mode Description

Diagnostics | Self diagnostics | Checks function of electrical systems.

Self diagnostics that exclusively checks the power steering system is also available.

6.2 Operation Procedure

Turn on the key switch and enter the diagnostics mode using service tool.
Perform diagnostics by following the procedure below.

Preparatory operations (excluding steering)

(1) Placethe parking brake lever in the locked position.
(2) Tum OFF the key switch.

(3) Disconnect the battery plug.

(4) Dischargeallinverters. See page 1-53.

7

3
(

) REGURS AL R0 YEbBANSTARRSIR fuse (100 ).
) Connect the battery plug.

Diagnostics procedure
Perform the procedure using the Self-Diagnostics table in accordance with the following guide.

(1) Start diagnostics with the Step 0 in the table. Without sitting in the seat, tum ON the key switch according to the
instruction in the “Do this” box on the Step 0 line. If the item passes the check without any problem, the next step number
“01” appears on the display.

If the item involves any problem and fails in the check, “dd” is shown on the display. The display also shows “dd” when
diagnostics is started without removing the fuse. In this case, diagnostics is prohibited from going even to the first step.

(2) When the Step 0 has passed the check, diagnostics may
advance to the Step 1 item (seat switch). Cycle the seat
switch OFF » ON = OFF according to the instruction in

the (Pecihididarrinstéye AtapBdin©2If thedern pasias
display.

Do likewise for the succeeding items, following the
instructions in the “Do this” column boxes. If the step
fails in the check, diagnostics does not advance STEP Ijl
automatically. In this case, diagnostics can be forcibly
advanced to the next step by pressing the R button on
the display or the next button on the service tool.

*Diagnostic items can be skipped by pressing the Skip
button on the service tool. 500946

1. Diagnosticsresultindication
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(3) When all the steps have been checked through, turn

OFF the key switch. Be sure to reinstall the 500 A line
fuse and 100 A steering fuse.

- Tum OFF the key switch to exit from the diagnostics -. :
mode. T o }, g i
- Repairall faults found immediately after diagnostics. STEP fon
bt b
-
GCHARGE

w1838
i LAIZR

501125

Follow the instructions in the diagnostics procedure guide above as well as those in the applicable boxes in the “Do this”
column.
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6.3 Self-Diagnostics
Step | Diagnosis Do this Controllercheck | Result | Display | Contactor operation
item this
Close line Pass u
. contactor and 16 Contactor closes and
0 | Linevoltage Remove fuse. . Pass
check power line (see 1-42) | opens.
voltage.
Eail dd
Pass 02
. Seat SW Release, press and release seat | Input
SW. OFF - ON - OFF fail 01
, | Direction Cycle direction lever. Input Pass 03
change SW N-R-N-F-N N-R-N-F-N Fail 02
3 Parking brake | Apply and release parking Input Pass 04
SW brake SW. ON - OFF-ON Fail 03
4 Service brake | Releaseand pressservice brake | Input Pass 05
SW SW. OFF - ON - OFF Fail 04
Press and release accelerator. Pass Note (1)
And see display.
5 Accel Fail !
Push R button on meter panel. - 06
_ Pass Note (2)
Handle,Tire | Seedisplay. ;
6 Fail -
angle sensor
Push R button on meter panel. - 07
Pass 08
7 Battery Automatic Check battery
voltage voltage. Fail 07
8 |Liftl Pull and release lift| Input rass %
ift lever (up) ull and release lift lever. OFF - ON - OFF - »
. . Input Pass 10
9 | Tiltlever Pulland release tilt lever. OFF - ON - OFF
Fail 09
Pass 1
10 | Attach 1lever Pull and release attachment 1 | Input
lever. OFF - ON - OFF Fail 10
Pass 12
11 | Attach 2lever Pull and release attachment2 | Input
lever. OFF - ON - OFF Fail 11
Pass Note (3)
Pull any lever and see display.
12 | Pump speed Fail -
Push R button on meter panel. - 13
Pass 14 Contactor closes.
See line contactor close.
13 | Line contactor Fail 13 Contactor dose not
closes.
Push R button on meter panel. - 14
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Step | Diagnosis Do this Controllercheck | Result | Display | Contactor operation
item this
Pass 14 Contactor closes.
" Steering See steering contactor close. il 3 Contactor dose not
contactor al closes.
Push R button on meter panel. - 14
Release, fastenandreleaseseat | Input Pass OK
15 | Seat belt belt. OFF - ON - OFF Fail 15
Note:

(1) Input (ON / OFF) to the accelerator switch and travel of the accelerator pedal (0 to 100 percent) appears.
(2) The steering wheel angle is displayed on the upper window and the wheel angle on the lower window.
(3) Setting of hydraulic speed (0 to 10) appears when any lever is pulled.

64 Power Steering Diagnostics
Perform power steering diagnostics using the following procedure.

Preparatory operations

1) Place the parking brake lever in the locked position.
2) Tum OFF the key switch.

3) Disconnect the battery plug.

) Dischargeallinverters. See page 1-53.

) Placethe direction lever inthe N position.

)

)

v b

6
7

(
(
(
(
(
(6) Remove the line fuse (500 A). (Do not remove steering fuse)
(7) Connect thebattery plug.

Diagnostics procedure
Perform the procedure using the Self-Diagnostics (Power steering system) table in accordance with the following guide.

(1) Start diagnostics with the Step 0 in the table. Turn ON the key switch according to the instructionin the “Do this” box on
the Step 0 line. If theitem passes the check  without any problem, the next step number “16” appears on the display. If
the item involves any problem and fails in the check, “dd” is shown on the display. The display also shows “dd” when
diagnostics is started without removing the fuse. In this case, diagnostics is prohibited from going even to the first step.

(2) When the Step 0 has passed the check, diagnosticsmay

advance to the Step 16 item (steering). Check the
steering sensor according to the instruction in the “Do 1

this” box on the Step 16 line.

(3) When all the steps have been checked through, turn
OFF the key switch.
Be sure to reinstall the line fuse. y
- Tum OFF the key switch to exit from the diagnostics STEP 16
mode.

- Repairall faults found immediately afterdiagnostics.

500947

1. Diagnosticsresultindication

Follow the instructions in the diagnostics procedure guide above as well as those in the applicable boxes in the “Do this”
column.
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Self-Diagnostics (Power steering system)
Step Diagnosis Do this Controller check this Result | Display Contactor
item operation

Contactor closes

Pass 16
and opens.

0 Line voltage | Remove steering fuse. Close line conjcactor and Pass 01
check power line voltage. (see 1-41)

Fail dd

Operate steering and Pass Note (1)
see display. Fail =

16 | Steering

Note: The steering wheel angle is displayed on the upper window and the wheel angle on the lower window.
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6.5

Run Time Diagnostics

Availability of operation:
O:Yes, X:No, A: Partially operable, *: Applicable
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Display ol ¢
o O
I CON J ® 51
Error N~ e E § a;-' To return
Code Fault Error condition 5 “!; 8 5 E % .E ga é Restriction to normal
= I e i - I
R EERE
E (@ E YV 5 wl »n
Z w
Traction Motor Motor (145°C[293°F]or Driving power
EO |RH, ) . . * *1 O[O 7 Cool
. higher, -25°C[-13°F] or lower) reduction
Overheating
E1 Traction Motor Motor (145°C [293°F] or N «lolo Driving power Cool
L.H.,Overheating | higher, -25°C[-13°F] or lower) reduction
Pump Motor, Motor (145°C [293°F] or . . Pump power
E2 Overheating higher, -25°C[-13°F] or lower) 010 reduction Cool
. MOSFET (100°C [212°F] or
Traction Inverter . o o ..
higher, -25°C[-13°F] or lower) olo Driving power
E5S | Bty . Capacitor (110°C[230°F] or * * reduction Cool
heating higher, -25°C[-13°F] or lower)
MOSFET (100°C or higher,
Traction Inverter | -25°C[-13°F] or lower) N N Driving power
£ L.H.,Overheating | Capacitor (110°C [230°F]or O|© reduction Cool
higher, -25°C[-13°F] or lower)
MOSFET (100°C [212°F] or
higher, -25°C [-13°F] or lower) . . Pump power
Capacitor (110°C [230°F] or Ol0 reduction Cool
higher, -25°C[-13°F] or lower)
E7 Pump Inverter,
MOSFET (105°C [221°F] or reduction
higher), Capacitor (115°C * * | O| O] (Loadhandling | Cool
[239°F] or higher) restricted to
1s)
Thermistor
(IMS 100°C [230°F], -25°C . « Driving power
[-13°F], Capacitor 110°C 010 reduction Cool
PS Controller [230°F], -25°C [-13°F])
E9 . '
Overheating
MOSFET (105°C [221°F] or
higher) Capacitor (115°C * * | * 1 O] O] Normalstop | Turn key off
[239°F] or higher)
Traction Motor Current sensor offset mean
14 | Current Sensor ) * | * 1 O] O] Normal stop | Turn key off
RH. Fault value is £120A or more
Currentvalue exceeding
Traction Motor 586Armsin 1.6 mm sec., or
15 | RH, Over- exceeding 631 Armsin1m *I*10]0 Turn key off
current sec., or exceeding 781 Arms
instantaneously.
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Display o ¢
o ©
I CON I B SI
| "=
Error " o c 8 o ¢ . To return
o o 3
Code Fault Error condition .| 'g 2 XY .g S o3 Restriction to normal
o = 9 9o = w® = &l =
U Y= | - L = &
£ ¢ = v 8 E = 3 I
(] = ()] (] =] o = v
o © > 8 5 Yl m =
16 | Traction Motor | Sugl capdifigne¥ssRdThE +| *| O] O Normalstop | Turn key off
R.H., Stall Timer
stop)
[fraction Mator Current sensor offset mean
24 | L.H.Current . * | * | O] O| Normal stop | Turn key off
value is == 120A or more.
Sensor Fault
Current value exceeding 586
Traction Motor | Armsin 1.6 mm sec., or
25 | LH,Over- exceeding 631 Armsin 1m * | * |1 O] O| Normal stop Turn key off
current sec., or exceeding 781 Arms
instantaneously.
Traction Motor Stall condition exceeds 7 sec.
26 : (estimated time to the boost * | * [ O O| Normal stop Turn key off
L.H., Stall Timer
stop)
Pump Motor Current sensor offset mean
34 | CurrentSensor . * | * | O| O| Normal stop | Turn key off
value is = 120 A or more.
Fault
Current value exceeding 586
PuMD Motor Armsin 1.6 mm sec., or
35 P exceeding 631 Armsin 1 m * | * | O] O| Normal stop | Turn key off
Over-current .
sec., or exceeding 781 Arms
instantaneously.
Line Contactor The differencein voltage
40 between battery andinverter * | * [ O O Normal stop Turn key off
Fault .
is 7V DCor more.
The difference in voltage .
Steering between battery and power Steering
41 * | * | X| O| emergency Turn key off
Contactor Fault steering controller is 7V DC stop
or more,
Traction Motor | Traction motordisconnected < | %
4 R.H.Open when the power is turned on. O| O| Normal stop Turn key off
Traction Motor | Traction motordisconnected < |
46 L.H.Open when the power is turned on. O] ©| Normal stop Turn key off
47 Pump Motor Pump motordlscpnnected x| | O] O| Normalstop | Turn key off
Open when the power is turned on.
. Steering
49 | PS Motor Open PSmotordisconnected when * | * | X| O| emergency Turn key off
the power is turned on.
stop
Tire angle sensoroutput0.2 V Drivina power
or lower, or 4.8 V or higher, or *1*10]|0 gp Turn key off
50 Tire Angle inconsistent data. reduction
Sensor Fault Tire angle sensoroutput0.2 V Steering
or lower, or 4.8 V or higher, or * | * | X| O emergency Turn key off




inconsistent data. | | | | stop
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Display o
ol .S
ICON 9 ® %
Error Fault Error condition © 34l S E § § Restriction To return
Code S5 ® S 8 2 B oo to normal
g & ¥ o | o = £ &
= o = = S g u = S
B X o v 5 & 5 I -~
I
@ I
Accelerator 8885? (f%sraﬁigl')@’ ecocﬂ%artéar % | %
1 Sensor Fault or the difference between O O| Normal stop Turn key off
both data is 0.5 or more.
[fraction Motor Rotational speed exceeds
52 | RHPulse Input P * 1 * 1 O|O| Normalstop | Turn key off
6000 rpm for 2 seconds.
Fault
[fraction Motor Rotational speed exceeds
53 | LHPulse Input P * | * | O O] Normalstop | Turn key off
6000 rpm for 2 seconds.
Fault
Lever inputvoltageis0.1V or Corresponding
EC Lever Fault less, or 4.95V or more, or the working
54 difference in data between * 11Ol A Turn key off
(FCmodel only) . X . implement
original and duplicate is
large. stop
Output Unit Carrying a current of 0.16A or Sv%rrrlz;pondmg
55 | Solenoid Fault ying ' * 11O A 9 Turn key off
less, or 1.9A or more. implement
(FCmodel only)
stop
Output Unit
SolenoidCurrent | Currentis 0.18A or more e | %
>0 Leak (FC model | when current is not applied. O | A Normal stop Turn key off
only)
Display Display failure or
60 | Communication | communication line *1 10|10 Turn key off
Fault disconnection.
61 Logic Card No setting of Setup Gr3, or no |+ %O Immediate Turn key off
Initialize Failure | setting of default. stop
. Setup data parity check, ROM, o | % Immediate
62 | Logics Fault RAM sum check XX stop Turn key off
Traction inverter ROM/ % | x Immediate
EEPRROM/RAMfailure X|© stop Turn key off
Traction Inverter
63 R.H. Fault Traction inverter CAM o Recover
als C o | % (Waiting for .
communicationis O|0 communica-
. CANrecovery) | ..
interrupted. tion
Traction inverter ROM/ % | x Immediate
EEPRROM/RAM failure %19/ stop Turn key off
Traction Inverter
64 L.H. Fault Traction inverter CAM - Recover
ol o o | % (Waiting for .
communicationis Ol0O communica-
. CANrecovery) | ..
interrupted. tion
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Display o ¢
o .2
I CON 9 ® EI
o 3§
Error Fault Error condition O o o S 5 S S 3 Restriction Toreturn
Code > 5 ® U o 5 B 9 o to normal
g% £ 23 8% f¢e
I EREEEEER
@ (]
. e | % .
EESRREMIRRI RN re X|O| lpypediate | Turn key off
65 PumpInverter
Fault Pump inverter CAM - Recover
communication is x| » | O] o Waiting for communica-
. CANrecovery) | ..
interrupted. tion
Input unit ROM/EEPRROM/ % | % Immediate
RAM failure X1 %] stop Turn key off
67 Input Unit Fault .
(FCmodelonly) | Inputunitcam (Waiting for Recover
communicationis *[*10O| X communica-
) CANrecovery) | ..
interrupted. tion
| g:g‘)?t.lurrnt ROM/EEPRROM/ # | x| x| x Irtnmedlate Turn key off
Output Unit allure stop
68 | Fault(FCmodel | oytputunit CAM Recover
only) gommunicationis *1* Ol X @’XN‘?@&(%W) c.ommunica-
interrupted. tion
EPS controller ROM/ < | Immediate
EEPRROM/RAM failure %19/ stop Turn key off
EPS controller CAM (Waiting for Recover
communication s 1+ OO 9 communica-
. CANrecovery) | .
interrupted. tion
7 EPSInverter —
Fault ON or OFF of life signal (Waiting for Recover
continues 60 ms or More * | * [ O O] lifesignal communica-
' recovery) tion
v Steering
Sg:\r;rc:\‘g andlife signal are * | * | X| OJ emergency Turn key off
' stop
Line contactor short circuit
protectionis activated *| ¥ ©] ©| Normal stop Turn key off
Contactor Coil
72 Faul Steering
ault Steering contactor short | * | x| Ol emerqenc Turn kev off
circuit protection is activated. gency y
stop
Corresponding
Lift lock valve short circuit < | working
protectionis activated. O X implement Turn key off
stop
Hydrau.lic Lock | Carrying a current of 0.16A or
74 | Solenoid Fault less, or 1.9 A more when C di
(FCmodelonly) | cyrrentis being applied to onEsponlng
the tilt lock, or carrying a [ x| O x| Working Turn key off
implement
TS SIGHS AR B *op

applied.

-




Farking brake

Farking brake snort-circuit

*

*

O‘ O‘ Normal stop ‘ Turn key off ‘

Solenoid detected.
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Display o
5
I CON v ® 2
Error 2 8 .5 Toreturn
Fault Error condition o o o S 5 S S 3| Restriction
Code > 5 ® Y O = W o © to normal
s = Y o = ‘6 e g
= et - = e I~ I~
S35
PDS buzzer short-circuit g?s“r!Ya?%%
76 | PDS Buzzer Fault S *1 10|10 Turn key off
protection is activated. buzzer
stoppage)
Battery voltage is less than
the value below after 120
msec from the time the
BatteryVoltage | power isapplied. e | Immediate
78 Too Low Battery voltage 36 V truck: X|© stop Turn key off
Error threshold: 30 V.
Battery voltage 48V truck:
Error threshold: 42 V.
Battery voltage is less than
the value below after 120
29 Battery Voltage BsfefRAhktime the |+ Ixlo Immediate Turn kev off
Too High Battery voltage 36 V truck: stop y
Errorthreshold: 42 V.
Battery voltage 48V truck:
Error threshold: 60 V.
Tilt Angle Sensor 0.1Vorlessor4.9V or more (Tilt stop only
80 9 of sensor input voltage * 1 * 1 O|O| when ALSSW | Turn key off
Fault . .
continues 400 ms or more. is ON)
When the truckis stopped,
Load Sensor 0.1 Vorless,or4.9V or more o | ( Pitch control
81 Fault of load sensor input voltage O|© OFF) Turn key off
continues 400 ms or more.
82 Handle Angle steering angle input cycle 1 |« 0lo Driving power Turn key off
Sensor Fault and 2. reduction
Steering angle input signal Steering
cycle 1and 2 sensors error. * | * | X O| emergency Turn key off
Inconsistent 1 and 2 sensors. stop
PS controller LIFE signal Steering
short-circuit protectionis * | * | X[ O| emergency Turn key off
activated. stop
96 | PSPWM1 Fault
PS controller LIFE signal Steering
short-circuit protection is * | * | X|O| emergency Turn key off
activated. stop
Battery Battery voltage is low (25V or Driving power | Charge
- | Consumption y 9 Ol0O gp 9
less) reduction battery
Much
Battery .
Lo | Consumption :S;asit)ery voltageislow (22Vor | *1*10|0O Is\lt?)rmzl . Turn key off
Too Much bpag
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Display o ¢
ol .
I CON I B SI
o ‘=
Error " o c 8 o ¢ . To return
o o =
Code Fault Error condition .| 'g 2 XY .g S o3 Restriction to normal
o = 8 9 Z| ® = £ &
s o < 5 ® g o B =
m X 9 v &5 s 3 Y -
o 833 3 S a
@ Z 4 “
* *
EE | FNR Lever Fault m th aNrI$S nsgxlﬁ e CB:F or O| Ol (Neutral) Turn key off
- Brake Oil, Low Brake fluid low level SWis ON. * OlO Turn key off
Lever
) RTC Battery Low Bajcteryvoltage for calendar olo Hc'Jur'meter Turn key off
ICis low. blinking
Turned the power on when Waiting for ;T?ell\lsug:l
the FNR lever/accelerator is * X1 Ol recoveryto Seat SV\I;)
FNR Lever or not in neutral position. travel. close
E Accelerator,
Faulty Setting i ) FNR ll\leutral
Seated while operating the M . Accelopen
FNR lever/accelerator. O O] (PDS function) Seat SW
close
Seat Switch, ;I;I(I:Rell\lsu;r:l
- | FaultySettingfor | Leaving the seat. * O] Ol (PDS function) b
: Seat SW
Traction
close
Seat Switch, (PDS function) | FNR Neutral
i Faulty Setting for Leaving the seat . olo Accel open
Pump 9 ) Seat SW
close
Waiting for Lever off/
Turned the power on when « x| X recovery to Neutral
the lift lever is ON. handle the Seat SW
yq | LiftLever, Faulty load. close
Setting Lever off/
Seated when the lift lever is N . Neutral
ON. X | (PDS function) Seat SW
close
Waiting for Lever off/
Turned the power onwhen " x| 0 recovery to Neutral
the tilt lever is ON. handle the Seat SW
o Tilt Lever, Faulty load. close
Setting Lever off/
Seated when the tilt lever is M . Neutral
ON. O] (PDS function) Seat SW
close
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Display o
o .©
I CON I ® %
Error Fault Error condition e 5 5 E § E Restriction Toreturn
Code S5 ® S 8 2 B oo to normal
g & ¥ o | o = £ &
B oo = = 8 g = 5 E
o X 9 YV & © 3 v
o 83 =3y S A
@ I
Turned the power on when M x| 0O \rAe/gg\I/%%f 0 e\ﬁecrrgiﬁ/
the attach 1 lever is ON. handle the Seat SW
Attachment 1 load. close
H3 | Lever, Faulty
Setting Lever off/
Seated when the attach 1 . . Neutral
lever is ON. O| (PDS function) Seat SW
close
Waiting for Lever off/
Turned the power on when M X | 0| recoveryto Neutral
the attach 2 lever is ON. handle the Seat SW
Attachment 2 load. close
H4 | Lever, Faulty
Setting Lever off/
Seated when the attach 2 ® Neutral
lever is ON. * (PDS function) | Seat SW
close
EPS Motor Current sensor offset mean Steering
A4 | Current Sensor . * | * | X|O| emergency Turn key off
valueis = 16 A or more.
Fault stop
EPS motor current: Steering
EPS Motor Over- | 115.7 A (Instantaneous) % | %
A5 | Cirrent 1126 A (1 ms) X1 O ;rgergency Turn key off
111.9A (1.6 ms) P
Command value > 0.2A, FB
EPS Handle current is less than 0.16A o | % Driving power
A7 Brake Fault whenshort-circuit protection OO reduction Turn key off
is activated.
Battery Side Wa ;
A8 Exchar);ge y Batte.r Y side way >WOFF * | * 1 O] O] Normal stop | Turn key off
condition continues 400 ms.
Interlock
Note:

(1) EO-E7 don’t appear on the display, but are stored in the history folder.

(2) E, (E), (L), H1-H5, and Lo appear on the display, but not stored in the historyfolder. (E) means flashing.

(3) “Line contactor off(*)” means that the contactor will openimmediately when a faultis detected.
“Line contactor off” means that the contactor will open when a current gets to 0.

(4) Contactor “hold” means “nochange.” When the error occurs while the contactor is turnedon, it keepson.
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6.6 Fail-Safe Restriction List
Availability of operation:
O:Yes, X:No, A: Partially operable
Contactor Servo A‘:;fr':'tl;;):)f
5
c
E
5 c S g 2
= o s ® o
S g S g > £
e s Description o 2|, 5| @ % ° o o
) o g | £ S| |s | |2|2|%|=
S o = @ = = v | & =X @
S 4 |lg | &g|a|5|g|5|6|2|¢g
) g | @ o | ©
o c
| —
o
c
[
£
o
(1]
o
|
Immediate Failure detected by initial power-up
stop testing OFF | OFF | Lock | OFF| OFF | OFF | ON | X | X | X
When afailure is detected, speed
Normal stop commfamdOlssenttotractlon.and ON | ON | Auto| OFF| OFF| ON |[ON| X | X | O
pump inverters and the servo is
turned off.
Failure
*1 Emergenc Line and steering contactors are
gency turned off upon detection of a OFF | OFF | Lock | OFF| OFF | OFF | ON | X | X | X
stop .
failure.
Steering Line and steering contactors are
emergency | turned off upon detection of a ofk | off | Lock | oFe | orr | ofr | on | X | X | X
stop failure.
. Correspond- | Working implement where failure
Partial i kin detected is disabled. (Workin ON
failure | \ngworking avied. 9 ON | ON | Auto| ON | ON | ON O|l0O| O
implement | implements without any problem *3
*1 stop *2 can be operable.)
Driving Driving power is reduced.
power ON | ON [Auto| ON|ON|ON[ON| O | O | O
reduction
Pump power | Power for handling load is reduced. oN | oN lauel onlonlonlonl Ol O O
reduction
Degene . The operatoris not seated, or
racy | Waitingfor 1 (.. o dwiththe accelerator OFF and
* recoveryto seatedwith theaccelerator Ureand 1 on | oN | Auto | OFF| ON | ON |ON| X | O | O
1 drive the travel direction placed ina
position other than the neutral.
Waiting for | The operatoris not seated, or
recoveryto | seated and turned the poweron
handlethe | when the control lever is notin the ON | ON | Auto| ON | OFF| ON |ON| O | X | O
load neutral position.
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*1 The function will notbe recovered in case of failure and partial failure unless the poweris turned off. For degeneracy, the
function will be recovered when the condition is removed. The fail-safe is considered to be a normal for partial failure and
degeneracy.

*2 For MC model, only lifting operation can be disabled.

*3 If error 74 (Hydraulic Lock Solenoid Fault) of lift lock valve coil failure occurs, the lift lock valve is turned OFF.
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7. Removal and Installation
7.1 InverterDischarging Procedure

Discharge the inverters by using the following procedure.

(1) Tum off the key switch.
(2) Disconnect the battery plug.
(3) Removetherear cover.

500948

& CAUTION

Be careful not to be pinched yourself between the head guard and seat.

(4) Placea 150 /25 W resistor between P and N temminals in
theright traction inverter to discharge the inverter.

(5) After touching the resistor to the P and N terminals for
approx.five seconds, measure the voltage between the
terminals with a multimeter and confirm a reading of 5

Vorless.
(6) Perform the same procedure for the left traction

inverter, pump inverter, and EPS controller in order to
discharge allinverters.

500949

Check whether the resistance between + and - of the
battery plug on the truck side is 1 kQ or more when
connecting the battery plug for the first time after
maintenance. (Discharge all inverters completely before
measuring. Longer measurement time reduces resistance
value.)

502799
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7.2  Replacing Inverter

Removal
(1) Perform steps (1) to (6) in Inverter Discharging Procedure.

A CAUTION

Be sure to discharge all inverters.

(2) Disconnectall five power cables from P, N, U,V and W
terminals.

500950

A CAUTION

When disconnecting the connector, hold the connector housing and plug, and unlock the connector.

Holding the case may cause damage to the inside card, while holding the cable may cause wire breakage.

(3) Remove M10 bolts (four places) fixing the inverter, then remove theinverter.

Installation

(1) Wipe off the dirt and thermal paste from the inverter mounting surface and remove dirt from the mounting surface and
the aluminum base plate of the inverter.

(2) Apply thermal paste approx. 1 mm (0.04 in.) thick to the area where the aluminum base plate of the inverter comes into
contact with the truck body.

& CAUTION

Apply thin and even thermal paste since it works to release generated heat from the inverter to the truck body.

(3) Fixtheinverter with M10 bolts.
(4) Connect the power cablesto P, N, U,V and W terminals.

A CAUTION

Use the correct power cables and terminate marked cable ends to the correct terminals marked on the motor.

Cables terminated at the wrong terminals on the motor may cause the motor to rotate in the opposite direction when
activated.

Item Tightening
torque
PN 16 £ 1.0N-m

M8 nut {1.63 £ 0.10 kgf-m}

U VandWterminals | 11, a5+ 074 Ibff

(5) Connect the main harness connector to the inverter.

& CAUTION



Forcibly pressing of the connector may cause damage to the DSP card. Hold the connector housing and press the connector, if
required.
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7.3 Replacing DSP (Digital Signal Processor) Card
Removal
(1) Performsteps (1) to (6) in Inverter Discharging Procedure.
& CAUTION
Be sure to discharge inverters before working on the electrical system.
(2) Disconnect the connector. = T =T TR —7

1

1. DSP Card

& CAUTION

When disconnecting the connector, hold the connector housing and plug, and unlock the connector.

Holding the case may cause damage to the inside card, while holding the cable may cause wire breakage.

(3) Pushand lift up at the four corners of the card cover to remove the cover.

(4) Unlock the connector that is connected to the flat
cable.
Hold the both ends of the white part of the connector
and pull it straight up.

(5) Pull the flat cable connector to disconnect it.
If it cannot be disconnected smoothly, raise the lock
again to unlock.

(6) Pinch the plastic spacers at the four corners of the DSP
card with pliers to unlock and remove the card.

500952

A CAUTION

Be careful not to damage mounted parts with the pliers since the card has a number of fragile parts.
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Installation

(1) Align the four mounting holes of the new DSP card with the plastic spacer positions and pressit into place.

4 CAUTION

Press at the card edges.

Make sure that the spacer lock works completely and the card is secure.

(2) Verify that the flat cable connector is unlocked by
raising the connector lock.

(3) Insert the flat cable into the connector. Press down the
connector lock.

500953

A CAUTION

Do not forcibly bend the flat cable. Insert its conductive surface in the direction shown in the illustration.

Verify that the cable is inserted squarely into the connector.

(4) Install the cover while pushing the flat cable toward the card side slightly.

A CAUTION

Do not force the flat cable into the inverter cover.

Do not forcibly bend the flat cable. Make sure that the cable will not be pinched underneath the cover.
Verify that the cover is completely locked.

(5) Connect the main harness connector to the inverter.

A CAUTION

Forcibly pressing of the connector may cause damage to the DSP card. Hold the connector housing and press the connector, if

required (for the card with vertical type connector).
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7.4 Replacing Logic Unit

Removal

(1) Tum off the key switch.
(2) Disconnect the battery plug.

(3) Remove the side cover. (3-Wheel model)
Remove the rear cover. (4-Wheel model)

502536

500948

(4) Disconnect the connector from the logic card and
power supply card.

500956

A CAUTION

When disconnecting the connector, hold the connector housing and plug, and unlock the connector.

Holding the case may cause damage to the inside card, while holding the cable may cause wire breakage.

(5) Remove M8 bolts (two places) and remove the logic unit.

Installation
Follow the removal sequence in reverse.
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7.5 ReplacingEPSController

Removal
(1) Perform steps (1) to (6) in Inverter Discharging Procedure.

A CAUTION

Be sure to discharge all inverters.
(2) Disconnectall four power cables from P, N, U, and W terminals.

Installation
Follow the removal sequence in reverse.

Item Tightening torque

4.00 £ 0.50 N'm
M6 nut {0.41 £ 0.05 kgf-m}
[2.95 + 0.37 Ibft]
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7.6 Replacing Logic Card

Note: When replacing the logic card, it is recommended to
replace the logic unit as an assembly.
When the cover is removed from the logic unit case,
its tapped holes may get damaged.
Replace the cover if the tapped holes of the cover are
damaged.

Removal ) . . )
Perform steps (1) to (5) in Replacing Logic Unit.

Remove M3 flat head screws (two places) from the
bottom of the logic unit to remove the cover.

(3) Remove M3 screws (four places) fixing the logic card to
the logic unit case to remove the logic card.

(4) Remove thegrommet from the logic card.

501126
1. Cover 2. Logic unit case
Installation
Follow the removal sequence in reverse.
501127
1. Heat sink 2. Logic card
501128
1. Grommet 2. Logic card

When installing the logic card onto the logic unit case, carefully tighten the logic card and heat sink fixing screws to the
specified torque to avoid excessive stresses. Fix the heat sink first.

Item Tightening torque

M3 screw 0.98 + 0.20 N-m {0.10 + 0.02 kgf-m} [0.72 + 0.15 Ibf-ft]
M3 flathead screw 030+ 0.10 Nm{0.03 £0.01 kgf-m}[0.22 £ 0.074 Ibf-ft]
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7.7 Replacing Power SupplyCard

Note: When replacing the power supply card, it is
recommended to replace the logic unit as an
assembly.

When the cover is removed from the logic unit case,
its tapped holes may get damaged.

Replace the cover if the tapped holes of the cover are
damaged.

Removal
(1) Perform step (1) to (5) in Replacing Logic Unit.

(2) Remove M3 flat head screws (four places) from the
bottom of the logic unit to remove the cover.

(3) Remove M3 saews (seven places) fixing the power
supply card to the logic unit case to remove the power
supply card.

(4) Remove the grommet from the power supply card.

Installation
Follow the removal sequence in reverse.
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501126
1. Cover 2. Logic unit case
1 2
\ ot
)
501129
1. Heat sink 2. Power supply card
1
501130

1. Grommet

A CAUTION

When installing the power supply card onto the logic unit case, carefully tighten the power supply card and heat sink fixing
screws to the specified torque to avoid excessive stresses. Fix the heat sink first.

2. Power supply card

Item Tightening torque
M3 screw 0.98 + 0.20 N-m {0.10 £ 0.02 kgf-m} [0.72 £ 0.15 Ibf-ft]
M3 flathead screw 030+0.10N‘m {0.03+0.01 kafm} [0.22 +0.074 1bfft]
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Removal

(1) Tum off the key switch.
(2) Disconnect the battery plug.

(3) Disconnecttheinputunit connector.

A CAUTION

CHAPTER 1 CONTROLLER

500957

When disconnecting the connector, hold the connector housing and plug, and unlock the connector.

Holding the case may cause damage to the inside card, while holding the cable may cause wire breakage.

(4) Remove M6 screws (two places) to remove the input unit.

Installation

Follow the removal sequence in reverse.

Item

Tightening torque

M6 screw

2.90+0.58 N'm
{0.30 + 0.06 kgf-m}
[2.14 + 0.43 Ibfft]
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7.9 Replacing Output Unit (FCMODEL ONLY)

Removal

(1) Tum off the key switch.
(2) Disconnect the battery plug.

(3) Disconnectthe output unit connector.

When disconnecting the connector, hold the connector housing and plug, and unlock the connector.

Holding the case may cause damage to the inside card, while holding the cable may cause wire breakage.

(4) Remove M6 bolts (four places) to remove the output unit.

Installation

1-61

500960

1. Output Unit

4 CAUTION

Follow the removal sequence in reverse.

Item

Tightening torque

M6 bolt

6.90 + 1.38 N-m
{0.70 £ 0.14 kgf-m}
[5.09 + 1.02 Ibfft]




1-62

CHAPTER 1 CONTROLLER
8. Basic Check

Always follow basic troubleshooting steps.

- Talk to the operator.

- Confirmthe operator's description of the problem with an operational check
- Visually inspect cables, connectors, contactor tips, etc.

- Performbasicbattery cablesto frameresistance test. (atleast 20 k ohm)

- Check battery condition.
Always check each option and write down the reading.

8.1 Testing Tools

Note: The illustrations show digital multimeters. In these
multimeters, the positive (+) terminal is applied with
positive charge, and the negative (-) terminal with
negative charge. It should be noted that the terminals
must be connected inversely when using an analog
meter.

500961

1. Multimeter 3. ICclip
2. Clamp meter

Disconnect the battery plug before inspecting or adjusting the controller.

8.2 Measurement of Card Voltage

A WARNING

To prevent acddental movement of the truck, place wood blodcks under the truck to lift the front wheels off the ground.
Stay away from the front wheels.

(1) Tilt the mast fully backward. Place blocks under the mast, and tilt the mast forward to raise the front end of the truck.

g) Bﬁ'&oﬁﬁe‘é%’?%gﬁgﬂc{/ plug. Remove the cover.
)

f
(4) Reconnect the battery plug.

(5) Turn the key switch on. Connect the negative terminal of the multimeter to the V GND terminal of the card.

(6) Set the multimeterto the 100VDC range.

(7) Connect the positive terminal of the multimeter to each pin of connectors detailed on the following pages.

Note: Be careful not to short-circuit pins. For the normal voltage value, refer to the card voltage chart on the following pages.
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No. Name Note
37 | FORWARD SW

38 BRAKE FLUID SW

39

40 AUXSW1

41 AUX SW 2

42

43 GND thick
44 | PDS BUZZER thick
45

46

47

48 ATTACH 2 SW

49 ATTACH 1 SW

50 | TILTSW

51 LIFT 2 SW

52 LIFT 1 SW

53 PS LIFE SIGNAL

54 | ALS SW(MQ)

55 INSPECTION MODE

56 BATTERY SIDE WAY EXCHANGE IL

57 | SPEED ALARM 1+

58 SPEED ALARM 1-

59 LINE CONTACTOR CON

60 PKB 1

61 LIFT LOCK thick
62 PKB 2 thick
63 | CONVE thick
64 | STEERING CONTACTOR CON thick

CHAPTER 1 CONTROLLER
Logic card voltage chart
CN1
No. Name Note

1 GND-L thick
2 +VL thick
3 GND-L thick
4 +5V-L thick
5 CANH thick
6 CANL thick
7 BOOT
8 FWE
9 GND
10
11
12
13
14
15 KEY-OFF
16
17 | GSE-TxD
18 GSE-RxD
19 POS VOLTAGE
20 ACCEL ANGLE1
21 ACCEL ANGLE 2
22
23 | GND thick
24 +5V thick
25 GND thick
26 +5V thick
27
28 LIFT PRESSURE
29 TILT ANGLE
30 | AUXSW3
31
32 SEAT BELT SW
33 SEAT SW
34 PARK BRAKE SW




35 | SERVICE BRAKE SW |
36 | REVERSE SW |
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Power supply card voltage chart

CN1
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No. Name Voltage Note
1 | +12v 12V
2 | GND ov
3 | +VL 13.0to 16.0V DSP
4 | +8V 8V DSP
5 | +VG 12V DSP
6 | GND ov DSP
7 | +VE-L Vbatt
8 | +VE-L Vbatt
9 |4VL 13.0to 16.0V Logic
10 | +5V-L 5V Logic
11 [ GND ov Logic
12 | GND ov Logic
13 | VPOW Vbatt Input
14 | VPOW Vbatt Input
15 | VGND ov Input
16 | VGND ov Input
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DSP card voltage chart of inverters

CN2

No. Name Stand-by voltage Active voltage Note
1 | MOTOR THERMAL + Oto5V Oto5V
2 | MOTOR THERMAL - Oto5V Oto 5V
3 | CANH 0to5V O0to 5V Do not measure the voltage
4 | CANL 0to 5V 0to 5V gﬁg ‘:::‘mfg\::_and Logic
5 | ROTARY SENSOR +12V | 12V 12V
6 | ROTARY SENSOR A+ O0to5V Oto5V
7 | ROTARY SENSOR B+ O0to5V Oto5V
8 MODE 1 11.5V ov
9 | MODE2 11.5V ov
10 | BOOT 11.5V ov
11 | GND ov ov
12 | TxD (GSE) - -
13 | RxD (GSE) - -
14 | CANR+ - -
15 | CANR- - -
16 | +VG 12V 12V
17 | 4VL 13.0to 16.0V 13.0to 16.0V
18 | +8V 8V 8V
19 | GND ov ov
20 | GND ov ov
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EPS controller voltage chart
NO NAME NOTE TYPE S:zﬂ:;:y vﬁ::;ee
1 | +8V(POWERIN) POWER IN 8V 8V
2 POWER OUT
3 NPN DI
4 NPN DI
5 | BOOT COMMUNICATION 11.5V ov
6 | TIRE ANGLE 2 Al Oto5V Oto5V
7 | STEERING ANGLE 1 Al 11.5V ov
8 | PSLIFE SIGNAL Suction DO 11.5V ov
9 Suction DO
10 | +VG (POWERIN) POWER IN 12V 12V
11 Steering wheel sensor
12 NPN DI
13 NPN DI
14 | TIRE ANGLE 1 Al Oto 5V O0to 5V
15 | STEERING ANGLE 2 Al 11.5V ov
16 | GND GND ov ov
17 | HNDLE BRAKE COIL + Discharge DO 0 to V battery
18 | +VL (POWER IN) POWER IN 13to 16V
19 Al
20 Steering wheel sensor | DI
21 | CAN-H COMMUNICATION 0to5V O0to5V
22 | RxD COMMUNICATION - -
23 | GND GND ov ov
24 | GND GND oV ov
25 | GND (POWERIN) GND ov ov
26 | +5V Contact/Non-contact POWER OUT 5V 5V
27 Steering wheel sensor | POWER OUT
28 Steering wheel sensor | DI
29 COMMUNICATION
30 | CAN-L COMMUNICATION Oto5V O0to5V
31 [TxD COMMUNICATION - -
32 | GND (POWERIN) GND ov ov
33 | HNDLE BRAKE COIL - Discharge (Current FB) | DO ov oV
34 | CONVE POWER IN V battery
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Input unit card voltage chart
CN1

No. Name Stand-by voltage Active voltage Note
1 | GND oV ov
2 | +4VL 13.0to 16.0V 13.0to 16.0V
3 -
4 RS-232 Tx Oto 12V Oto 12V
5 RS-232 Rx Oto 12V Oto 12V
6 | RS-232GND ov ov
7 | CANH 0to5V Oto5V
8 |CANL Oto5V Oto5V
9 | CANR+ - -
10 | CANR - -
11 | BOOT MODE - -
12 |-
13 |-
14 | GND ov ov
15 |- 13.0to 16.0V
16 |-
17 |- 13.0to 16.0V ov
18 | PlI4 0to 15V ov FORWARD (ARMREST)
19 |[PI5 0to 15V ov NEUTRAL (ARMREST)
20 [Pl6 0to 15V ov REVERSE (ARMREST)
21 | PI7 0to 15V ov ALS-SW (FC)
22 |-
23 | +5V 5V 5V
24 | GND ov oV
25 | Al 231027V 0.1to 4.9V LIFT JOYSTICK 1
26 |Al2 23t02.7V 0.1to0 4.9V LIFT JOYSTICK 2
27 |AI3 231027V 0.1to 4.9V TILT JOYSTICK 1
28 |Al4 23t02.7V 0.1to 4.9V TILT JOYSTICK 2
29 | AI5 231027V 0.1to 4.9V ATTACH 1 JOYSTICK 1
30 |Al6 23to2.7V 0.1to 4.9V ATTACH 1 JOYSTICK 2
31 |AlI7 231027V 0.1to 4.9V ATTACH 2 JOYSTICK 1
32 |AI8 231027V 0.1to0 4.9V ATTACH 2 JOYSTICK 2
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Output unit card voltage chart
CN3
No. Name Stand-by voltage Active voltage Note

1 | GND ov ov

2 | GND ov ov

3 |VE Vbatt Vbatt

4 |VE Vbatt Vbatt

5 | NODEO - -

6 | NODE1 - -

7 | GND ov ov

8 | GND ov ov

9 |[GND ov ov

10 | RS-232Tx Oto 12V Oto 12V

11 | RS-232 Rx Oto 12V Oto 12V

12 | RS-232GND ov ov

13 | CANH Oto5V Oto5V

14 | CANL Oto5V Oto5V

15 | CANR+ - -

16 | CANR- - -

17 | RBOOT MODE - -

18 |-

19 | GND ov ov
20 | +VL 13.0to 16.0V 13.0to 16.0V
21 | SOLPWM 1+ ov 0 to Vbatt LIFT VALVE A
22 | SOLPWM 2+ ov 0 to Vbatt LIFT VALVE B
23 | SOLPWM 1-/2- ov 0to 0.5V LIFT VALVE -
24 | SOLPWM 3+ ov 0 to Vbatt TILT VALVE A
25 | SOLPWM 4+ ov 0 to Vbatt TILT VALVEB
26 | SOLPWM 3-/4- ov 0to 0.5V TILT VALVE -
27 | SOLPWM 5+ ov 0 to Vbatt ATTACH 1 VALVEA
28 | SOLPWM 6+ ov 0 to Vbatt ATTACH 1 VALVE B
29 | SOLPWM 5-/6- ov 0to 0.5V ATTACH 1 VALVE -
30 | SOLPWM 7+ ov 0 to Vbatt ATTACH 2 VALVE A
31 | SOLPWM 8+ ov 0 to Vbatt ATTACH 2 VALVE B
32 | SOLPWM 7-/8- ov 0to 0.5V ATTACH 2 VALVE -
33 | SOLPWM 9+ ov 0 to Vbatt SPEED ALARM +
34 [ SOLPWM 10+ ov 0 to Vbatt




35 | SOLPWM9-/10- oV 0to 0.5V SPEED ALARM -
36 |-
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83 Checking Contactor Coil

4 CAUTION

Disconnect the battery plug and discharge the inverters before working on the electrical system.

(1) Disconnectthe lead wire of coil.
(2) Set the multimeterto the 200 ohm range.
(3) Measure coil resistance.

158 psistanse must heBepwger 44 0hm at-30°C

- Ifthemeasuredvalue deviates from the aboverange, replace the contactor assembly.

(4) With the lead wire of contactor coil connected, set the multimeter to the 200 VDC range.

Connect the negative (-) terminal of the multimeter to the negative-side coil terminal (small multimeter terminal) and the
positive (+) terminal of the multimeter to the positive-side coil terminal (large terminal).

Connect the battery, and operate the control device that activates the contactor.

(7) The multimeter should indicate about 24 V after the contactor operates. When the contactor is found normal in the coil
resistance test, but measured voltage is not this value, replace the logic card.

—_
U1
~

G)

84 Checking ContactorTips

- Ifyou find any trouble, replace or repair the contactor.

(1) Visually inspect the contactor tips for melting,
adhesion, heat seizure and pitting corrosion.

(2) To check for interference, press the tips and release
them.

(3) Visually inspect the contactor assembly. Make sure
there is no foreign material that could interfere with
contactor movement.

(4) Measure the gap at the contactor tips using a thickness

gauge.
[t must be3+0.5mm (0.12 + 0.02in.)]

500962
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8.5 Checking Inverter

& CAUTION

Disconnect the battery plug and discharge the inverters before working on electrical system.

(1) Disconnect all five power cables from P, N, U,V and W
terminals.

(2) Check the resistance between the teminal as shown in

the following table.

500963

Positive Negative probe | Resistance (ohm)
probe * P

N \'

W
Tkto o

V)

V P

\%

Note: Short- or open-circuits of the inverter MOSFET can be determined with this check. Other internal faults cannot be
determined with this check.

8.6 Regeneration Check

The AC motor usesa common circuit for currentflow in both loading and regeneration. The following procedure will check the
regeneration operation.

(1) Place the clamp ammeter onto the cable connected to

theinverter's
(1) terminal (use DC current range). This is positive

direction as current flows from the battery to the
inverter.

(2) Run the truck forward. With the direction lever shifted
in F position, release the accelerator pedal. Then
perform afull-reverse operation.

(3) The clamp ammeter should show a negative value. This
value becomes the regeneration current.

Clamp ammeter
setting direction

500964

Energy is generated when a motor is rotated by an external force. The regeneration power is produced when this energy is
larger than the one that is consumed by the controller and motor. This means that the regeneration current is not measured if
the speed or load changes gradually.
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9. ACMotorSystem Basics
9.1 Feature of AC motor

The AC motor model trucks covered by this manual use AC motors (three-phase induction motors) as the traction motor and
pump motor. AC motors have the following advantages over DC motors:

(1) AC motors are simple in construction. Since they do not have friction parts like brushes and commutators, daily
maintenance is significantly reduced.

@) ﬁg ileg R%StsF%FS%‘é’ﬁSﬁR‘?i%‘%B&QﬁE&PﬁF&a@PS’&\R}8Pthan a DC motor of the samesize.
9.2 Speed control ofinduction motors

Speed control of DC motors depends on regulation of the
field and armature current amounts, while that of AC motors
basically depends on adjustment of the frequency of the
alternating current power supply. The speed of an AC motor
is determined by the frequency of the power supply AC
current and the load on the motor.

In addition, the voltage and current to the motor must be
controlled properly so that the motor operates in its
optimum characteristic range. (Fig. 1)

The frequency and voltage can be controlled in a variety of Low-speed operation High-speed operation
methods including the "vector control method" employed (low frequency) 500965
in the AC motor model trucks. This method provides highly )

) : ) (Fig. 1)
responsive control according to ever changing truck-
operating conditions through a high-speed calculation of
huge amount of data. The vector control calculation is
performed by the inverter. (Fig. 2)

Logicunit Inverter
Gate
driving MOS-FET modules
f pulse
Calculati Torque &p JH JH JH
Accelerator | ~2'€U'atON 1 order | |\/act trol S 8
| fOT r@QUIrEd || V€ CLOT CONTI O e '
F - output calculation &-. IM
’F‘: = ? - -] oM | le‘
Truclsj
spee
P ? + Current
i Brake o Speed

500966

(Fig.2)
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9.3 Inverter

The truck battery delivers DCcurrent, so the current must be

converted into AC current to drive an AC motor. The device
that converts direct current into alternating current is
generally called an "inverter." The processes involved in
creating AC current from DC current are described below.

(1) Changing DCvoltage cyclically
furhe FeiBrRAE T URYhaRERPYIR o) Eitheds

and this on-off operation is repeated many times, the
average of the voltage applied to the load is
determined by the ratio between T1 and T2. Varying
the ratio, therefore, results in varying voltage. The ratio
between T1 and T2 is called "duty ratio." By changing
the duty ratio cyclically, it is possible to obtain cyclically
changing DC voltage shown in Fig. 3.

Converting DCpower into AC power

Driving a three-phase AC motor using battery delivered
power requires creating three phase outputs (U, V, W)
of an identical waveform that differ in phase by 120°
using a circuit with six switches S1 to S6 that are
arranged as shown in Fig. 4. The outputs thus created
forms a three-phase alternating current. Fig. 5 shows
on-off condition of each switch (arm) and output
voltage variation.

Functioning as switches in the inverter of the AC motor
trucks are MOS-FET transistors. The MOS-FET transistors
can switch at very high speeds, thus creating smooth
waveforms of alternating current.

CHAPTER 1 CONTROLLER
Switch
1 e
= VB VLI Load
r
T T2, T1 T2 VL = T1 VB
i I o T2 *
ON _OFF_ON
S S e e Average voltage VL
Small duty ratio Large duty ratio
ON ON ON
OFF OFF
500967
(Fig.3)
| A (R |
S1 4 S3 "\55 \
\ U
=, [ v
52 \ S4 ~. 56 ~. |
500968

(Fig.4)

Switching for U phase

]

Switching for V phase

Switching for W phase - n\[
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(Fig.5)
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CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS
Chapter2 TROUBLESHOOTING FOR CONTROL CIRCUITS

1. General Information

1.1 Before replacingdevices

Do not replace devices casually even if replacement is required as a result of troubleshooting. Be sure to check the following
items before replacing devices (logic unit, logic card, power supply card, inverters, inverter DSP cards, EPS, input unit and
output unit).

- Loose battery connectors

- Abnormalwire harness connections

- Loose connectors

- Broken, bent or loose connector pins

- Dirty connectors

If connectors are dirty, remove the connector and clean connectors.

See "How to clean harness connectors and system components" on page 2-2.

- Ensure that the main harness is not short-circuited to the truck body by using the following procedures.

(1) Disconnect battery plug and discharge the inverters and EPS before
working on electrical system

(2) Disconnect connector E-01 of logic unit. Check continuity between
E-01-15(106) and truck body (logic unit installation bolts, etc.)
No continuity Continuity

(3) Normal (4) Repair or replace harness

502882

If any of these items (above items) is a source of the trouble, the device will be damaged even if it is replaced with a new one.
Be sure to check the above items and replace carefully.

1.2 Connection ofthe service tool

—_
~

Tum off the truck power.

Start the service tool software.

(

(2) Remove cup holder.

(3) Find the connector E-09 to the service tool.

(4) Remove the cover and connect the PC as shown.
(5) Tum onthetruck power.

(6)
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1. Error code display

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

1.3

(1) Open-circuits are often caused by dirty harness
connectors and components. Dust together with
greasy matter forms grime which, in time, penetrates
electrical connections, resultingin loose metal-to-metal
contact or, in the worst case, electrical separation of
surfaces in contact. For this reason, it is essential that
the connectors and components be cleaned at each
periodic inspection and at when servicing the truck.

Instead of a commonly used solvent, use electronic
parts cleaner (in the manner illustrated on the right).

Electronic parts cleaner |

Three Bond 29B |

Note: The cleaner liquid is volatile (evaporates by itself).

How to clean hamess connectors and system components

2. Cup holder

All that is required is to throughly wash off the grime with the spray.

No need to wipe off the sprayed liquid.

(2) After checking the connector for continuity, wash it as
shown. Then, uncouple the connector”and spray

contact surface activator onto contact surfaces. Install
and remove the connector several times to wet the
surfaces thoroughly with the activator liquid. After
coupling up the connector, check to be sure that it is in
locked state.

Contact surface activator |

Note: Do not spray too much liquid into the connector.

Three Bond 2501S (@erosol) |

2-1
502884
1. Electronic parts cleaner
o] |
T
e
T R
s .--':.L_\:r :l'.
-'-lr-:"l.r -LH"
i ) '-"—':'l.-l-l‘:'
I|I ", 2 -'-/’l
N 502885

1) Contactsurface activator

Cleaner liquid reacts differently with some resins (plastic materials).

1. Electronic partscleaner
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2. ListofError Codes
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Error Error name Error Error name
code code
EO Traction Motor R.H.,Overheating H2 Tilt Lever, Faulty Setting
E1 Traction Motor L.H.,Overheating H3 Attach1 Lever, Faulty Setting
E2 Pump Motor,Qverheating H4 Attach2 Lever Faulty Setting
E5 Traction Inverter R.H., Overheating (L) Seat Switch, Faulty Setting For Hydraulic
E6 Traction Inverter L.H., Overheating EE FNR Lever Fault
E7 Pump Inverter, Overheating 60 Display Communication Fault
E9 PS Controller, Overheating 61 Logic Card Initialize Failure
14 Traction Moter Current Sensor R.H., Fault 62 Logics Faul
15 Traction Motor R.H., Over-current 63 Traction Inverter R.H., Fault
16 Traction Moter R.H., Stall Timer 64 Traction Inverter L.H., Fault
24 Traction Moter Current Sensor L.H., Fault 65 Pump Inverter Fault
25 Traction Motor L.H., Over-current 67 Input Unit Fault
26 Traction Mater L H_Stall Timer 68 Qutput Unit Fault
34 Pump Motor Current Sensor Fault 71 EPS Controller Fault
35 Pump Motor Over-current 72 Contactor Coil Fault
40 Line Contactor Fault 74 Hydraulic Lock Solenoid Fault
41 Steering Contactor Fault 75 Parking Brake Fault
45 Traction Motor R.H., Open 76 PDS Buzzer Fault
46 Traction Motor L.H., Open 78 Battery Voltage Too Low
47 Pump Motor Open 79 Battery Voltage Too High
49 PS Motor Open (Lo) Battery Consumption Too Much
50 Tire Angle Sensor Fault 80 Tilt Angle Sensor Fault
51 Accelerator Sensor Fault 81 Load Sensor Fault
52 Traction Motor R.H., Pulse Input Fault 82 Handle Sensor Fault
53 Traction Motor L.H., Pulse Input Fault A4 PS Motor Current Sensor Fault
54 FC Lever Fault A5 PS Motor Over-current
55 Output Unit Solenoid Fault A7 PS Handle Brake Fault
56 Output Unit Solenoid Current Leak A8 Battery Side Way Exchange Interlock
E FNR Lever or Accelerator, Faulty Setting None Battery Consumption Much
(E) Seat Switch, Faulty Setting For Traction None Brake Oil, Low Level
H1 Lift Lever, Faulty Setting None RTC Battery Low
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3. Troubleshooting
3.1 Traction Motor R.H.,Overheating (EO)

Error code: EO

Controller/motor overheatindicator ON. Poor pulling power and acceleration. Normal pump motor and power

i i n . . . n n n n M
Situatio steering operations. Service tool "Alarm status" and "EQ" displayed.

Possible | Ryerbeang! AN I FRGRR MR IR b 5 SRR D VP LB BTG RIS, BHRGSS BB

RS brake drag, abnormality in front axle, faulty display unit.

E\fgﬁgff Motor temperature is out of range of -25 °C to 145 °C (-13 °F to 293 °F).
code Recovers when motor temperature is in range of -20 to 70 °C (-4 to 158 °F).
Checks

(1) Let truck cool for 15 minutes
Overheat indicator ON Overheat indicator OFF

(2) Traction motor becomes normal

If problem reoccurs

(3) Disconnect battery plug
Disengage brake and parking brake, and check their
drag
No drag Drag

(4) Adjust brake

(5) Lift front wheels, and disengage parking brake
Turn key switch to OFF, rotate front wheels
Confirm there is no difference in rotation load between
right and left wheels
No difference Difference

(6) Check if truck is operated on steep

upgrade or to pull large cargo load
Normal

(7) Perform inverter discharging work

(8) Replace right traction (9) Replace right traction
motor motor or front axle
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With service tool

Without service tool

(10) Confirm temperature of right traction motor with
input/output monitor

Less than -20 °C(-4 °F) -20°Cto 70 °C

or more than 70 °C(158 °F) (-4 °F to 158 °F)

aituntir' vi raction“motor temperature becomes
(1) RSP AR S notor temperature b
close to room temperature

| (13) Perform inverter discharging work

(14) Disconnect connector E-14 of right traction motor
speed and thermal sensor. Measure resistance
between E-14-2 and E-14-1 at motor side

2.2kQ at 70°C(158°F) to
82kQ at -20°C (-4°F)

Out of range

(12) Normal

Thermal

(15) Disconnect connector E-07 of right traction inverter
Replace right traction motor
Check continuity between E-07-1 and E-14-1(1)
Check continuity between E-07-2 and E-14-2(2)
Continuity No continuity

| (16) Replace right traction motor

Power supply

(17) Check continuity between E-01-3 and E-07-17(10)
Check continuity between E-01-6 and E-07-20(12)
Continuity No continuity

CAN

(18) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-07-3§3;
Check continuity between E-02-6 and E-07-4(4

Continuity No continuity

| (19) Connect connector E-01, then turn on power again

| (20) Repair or replace harness

(21) Measure voltage between E-07-18(11) and
E-07-20(12)

Confirm value is 8+2V

Normal Abnormal

| (22) Disconnect battery plug

(23) Ensure all connectors are connected
Then turn on power again
IIEOII Not llEoIl

(25) Disconnect battery plug, then perform Inverter
discharging work

(26) Replace DSP card of (27) Connect connector

right traction inverter

securely

| (24) Replace power supply card of logic unit
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E-02 E-07
W 0 T | 1
B vol a7 1s] - [ -] 9] 7 b2t 19] 17 I I i E T
2 120 18] - [ - [ - - [s|el2l2 201816 - | -[-|-le6lal2
o u " n—r =
Logics
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6 — | 3 of of
j. 4 cover case
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3 10 17
Power — i
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— 1 1 3410 150°C [302°F]
E-14 125kQ) -30°C [-22°F]
— e
1 2 ' |.
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e
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3.2 Traction Motor L.H. Overheating (E1)

Error code: E1

Controller/motor overheatindicator ON. Poor pulling power and acceleration. Normal pump motor and power

Rl steering operations. Service tool "Alarm status" and "E1" displayed.

. Overheating of left traction motor, faulty left traction motor or thermal sensor, faulty or open harness wiring,
Possible . o .

faulty left traction inverter DSP card, abnormal power supply of logic unit, brake or parking brake drag,

cause abnormality in front axle, faulty display unit
Ir:fgrergff Motor temperature is out of range of -25 °C to 145 °C(-13 °F to 293 °F).
code Recovers when motor temperature is in range of -20 to 70 °C (-4 to 158 °F).
Checks

(1) Let truck cool for 15 minutes
Overheat indicator ON Overheat indicator OFF

Without service tool [

| (2) on motor becomes normal

If problem reoccurs

(3) Disconnect battery plug

drag No drag

Disengage brake and parking brake, and check their

Drag

[ (4) Adjust brake

between right and left wheels
No difference

(5) Lift front wheels, and disengage parking brake
Turn key switch to OFF, rotate front wheels
Confirm there is no difference in rotation load

Difference

(6) Check if truck is operated on steep
upgrade or to pull large cargo load
Normal

| (7) Perform inverter discharging work

(8) Replace left traction (9) Replace left traction
motor motor or front axle

With service tool

input/output monitor
Less than -20 °C(-4 °F)
or more than70 °C(158 °F)

(10) Confirm temperature of left traction motor with

-20 °C to 70 °C
(-4 °F to 158 °F)

(11) Disconnect battery plug. Wait until left traction motor|
temperature becomes close to room temperature

| (12) Normal |

cCNAHONLC
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| (13) Perform inverter discharging work

(14) Disconnect connector E-15 of left traction motor
speed and thermal sensor
easure resistance between E-15-2 and E-15-1 at

VLUV J

2-7

motor side
2.2kQ at 70°C ((1 58°F) to
82kQ at -20°C (-4°F) Out of range
Thermal |

(15) Disconnect connector E-06 of left traction inverter (16) Replace left traction motor

Check continuity between E-06-1 and E-15-1(13

Check continuity between E-06-2 and E-15-2(14

Continuity No continuity

Power supply

(17) Check continuity between E-01-3 and E-06-17(10)
Check continuity between E-01-63 and E-06-20(12)
Continuity No continuity

CAN

(18) Disconnect connedor E-02 of logic unit
Check continuity between E-02-5 and E-06-3(3
Check continuity between E-02-6 and E-06-4(4

———Gentinuity No-centintrity—

| (19) Connect connector E-01, then turn on power again | | (20) Repair or replace harness

(21) Measure voltage between E-06-18(10) and
E-06-20(12)
Confirm value is 8V+2V
Normal Abnormal

| (22) Disconnect battery plug

(23) Ensure all connectors are connected | (24) Replace power supply card of logic unit
Then turn on power again
The latest data is "E1" Not"E1"

(25) Disconnect battery plug, then perform Inverter

(26) Replace DSP card of | | (27) Connect connector
left traction inverter securely

discharging work
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3.3 Pump Motor,Overheating(E2)

Error code: E2

e Controller/motor overheat indicator ON. Lifting speed slower than normal. Normal traction motorand power

Situation . . . " " nEon A
steering operations. Service tool "Alarm status" and "E2" displayed.

Possible Overheating of pump motor, faulty pump motor or thermal sensor, faulty or open harness wiring, faulty pump
motorinverter DSP card, abnormal power supply of logic unit, abnormal oil pressure of gear pump or hydraulic

cause lines, faulty display unit.

Ir:fgrergff Motor temperature is out of range of -25 °C to 145 °C(-13 °F to 293 °F).

code Recovers when motor temperature is in range of -20 to 70 °C (-4 to 158 °F).

Checks

(1) Let truck cool for 15 minutes
Overheat indicator ON

Overheat indicator OFF

With service tool

| (2) Pump motor becomes normal

If problem reoccurs

| (3) Check if truck is operated to lift large cargo load

Normal

| (4) Perform inverter discharging work

(5) Check oil pressure of gear pump and hydraulic lines
Normal Abnormal

| (6) Replace pump motor | | (7) Repair or replace
gear pump or piping

Without service tool

(8) Confirm temperature of pump motor with
input/output monitor
-20°Cto70°C

Less than-20 ° £-4 °F&
or more than70 °C(158 °F) (-4 °F to 158 °F)

(9) Disconnect battery plug
Wait until pumpmotor temperaturebecomes close to

room temperature

| (11) Perform inverter discharging work

(12) Disconnect connector E-16 of pump motor
speed and thermal sensor. Measure resistance
between E-16-2 and E-16-1

2.2kQ at 70°C (158°F) to

82kQ at -20°C (-4°F) Out of range

| (10) Normal

I (13) Replace pump motor
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Thermal

(14) Disconnect connector E-05 of pump motor inverter
Check continuity between E-05-1 and E-16-1(36)
Check continuity between E-05-2 and E-16-2(37)

Continuity No continuity

Power supply

(15) Check continuity between E-01-3 and E-05-17(10)
Check continuity between E-01-6 and E-05-20(12)

Continuity No continuity

CAN

(16) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-05-3(3)
Check continuity between E-02-6 and E-05-4(4)
Check continuity between E-05-14 and E-05-15
Continuity No continuity

| (17) Repair or replace hamess

(18) Measure voltage between E-05-18(11) and
E-05-20(12
Confirm value is8 + 2V
Normal Abnormal

I ' .
| (19) Disconnect battery plug |

(20) Ensure all connectors are connected. | (21) Replace power supply card of logic unit |
Then turn on power again
IIE2II Not IIE2II

(22) Disconnect battery plug, then perfom Inverter
Discharging work

(23) Replace DSP card of (24) Connect connector
pump motor inverter securely
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3.4 Tractionlnverter R.H,, Overheating (E5)

Error code: E5

o Controller/motor overheatindicator ON. Poor pulling power and acceleration. Normal pump motorand power
Situation . . . " " neCh g
steering operations. Service tool "Alarm status" and "E5" displayed.
. Overheating of right traction inverter, faulty right traction inverter thermal sensor, open harness wiring, faulty
Possible . . L - . Lo
right traction inverter PC board, abnormal power supply of logic unit, faulty radiation of right traction inverter,
cause faulty display unit.
Trigger of . 0 0 0 0 ; ;
the error Controller temperature is out of range of -25 °C to 100 °C (-13 °F to 21 2 °F). Capacitor temperature is out of
code range of -25°Cto 110 °C (-13 °F to 230 °F). Recovers when temperature is in range of -20 to 70 °C (-4 to 158 °F).
Checks

(1) Let truck cool for 15 minutes
Overheat indicator ON

Overheat indicator OFF

With service tool

(2) Right traction inverter becomes normal

If problem reoccurs

(3) Check if truck is operated on steep upgrade or to pull

larae carao load
arg g

Normal

(4) Perform inverter discharging work
Check thermal paste applied on inverter mounting
Surface
Thermal paste film should be thin and even
Normal Abnormal

1

(5) Replace right traction (6) Clean mounting
inverter surface,

apply thermal paste,
then reinstall inverter

Without service tool

(7) Confirm temperature of controller and head capacitor
with input monitor
Less than -20 °C(-4 ° g -20 °C to 70 °C
°F) (-4 °F t0 158 °F)

(8) Disconnect battery plug. Wait until inverter
temperature becomes close to room temperature

| (10) Perform inverter discharging work

or more than70 °C (15
' |

I (9) Normal




502809

2-13

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

Thermal

(11) Remove right traction inverter DSP card cover, then
check flat cable looseness or wire breakage

Normal Abnormal
Power supply I |
(12) Disconnect connector E-07 of right traction inverter (13) Secure harness if loose
Cheek esntinuity between E-01-8 and E-07-26(19) —Replace inverfer if wire breaks
Continuity No continuity
CAN :

(14) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-07-3§3g
Check continuity between E-02-6 and E-07-4(4

Continuity No continuity
| I

| (15) Connect connedor E-01, then turn on power again | | (16) Repair or replace hamess

(17) Measure voltage between E-07-18(11) and
E-07-20(12)
Confirm value is 8 + 2V
Normal Abnormal
| I

| (18) Disconnect battery plug

(19) Ensure all connectors are connected. I (20) Replace power supply card of logic unit

Then turn on power again
IIE5II Not llE5ll

(21) Disconnect battery plug, then perform Inverter

discharging work
(22) Replace DSP card of (23) Connect connector
right traction inverter securely

If fault remains

(24) Disconnect battery plug, then perform inverter
discharging work

(25) Replace right traction inverter
(DSP card is normal)
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3.5 TractionInverterL.H, Overheating (E6)

Error code: E6

Controller/motor overheatindicator ON. Poor pulling power and acceleration. Normal pump motor and power

Situation steering operations. Service tool "Alarm status" and "E6" displayed.

. Overheating of left side traction inverter, faulty left side traction inverter thermal sensor, open harness wiring,
Possible . o o . .

faulty left traction inverter PC board, abnormal power supply of logic unit, faulty radiation of left side traction

cause inverter, faulty display unit.
Trigger of . 0 0 0 0 ; ;
the error Controller temperature is out of range of -25 °C to 100 °C (-13 °F to 212 °F). Capacitor temperature is out of
code range of -25°Cto 110 °C(-13 °F to 230 °F). Recovers when temperature is in range of -20 to 70 °C (-4 to 158 °F).
Checks

(1) Let truck cool for 15 minutes

Overheat indicator ON Overheat indicator OFF

Without service tool or more than 70 °C(158 °F) (-4°F to 158 °F)
]

| (2) Left traction inverter becomes normal |

If problem reoccurs

(3) Check if truck is operated on steep upgrade or to pull
large cargo load

Normal

(4) Perform inverter discharging work
Check thermal paste applied on inverter mounting

surface
Thermal paste film should be thin and even
Normal Abnormal
(5) Replace left traction (6) Clean mounting
inverter surface, apply thermal
paste, then reinstall
With service tool inverter

|

(7) Confirm temperature of controller and head
capacitor with inputmonitor

Less than-20 °C(-4°F -20°C to 70 °C

(8) Disconnect battery plug. Wait until inverter | (9) Normal |
temperature becomes close to room temperature

| (10) Perform inverter discharging work |
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Thermal

(11) Remove left traction inverter DSP card cover, then
check flat cable looseness or wire breakage

Normal Abnormal
I
Power supply |
(12) Disconnect connector E-06 of left traction inverter 1 h if |
Check continuity between E-01-3 and E-06-17(10) (13) Secure hamess if loose
Check continuity between E-01-6 and E-06-20(12) ______Replace-invererifwire-breaks
Continuity No continuity
1
CAN

(14) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-OG-BEB;
Check continuity between E-02-6 and E-06-4(4
Continuity No corlltinuitv

| (15) Connect connector E-01, then turn on poweragain I (16) Repair or replace hamess

(17) Measure voltage between E-06-18(11) and
E-06-20(12)
Confirm value is 8 + 2V
Normal AbncI)rmaI

| .
I (18) Disconnect battery plug |

(19) Ensure all connectors are connected I (20) Replace power supply card of logic unit |
Then turn on power again
" :_6!' Not IlE6ll

(21) Disconnedt battery plug, then performinverter
discharging work

(22) Replace DSP card of (23) Connect connector
left traction inverter securely

| If fault remains

(24) Disconnect battery plug, then perform inverter
discharging work

I (25) Replace left traction inverter (DSP card is normal) |
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3.6 Pumplinverter, Overheating (E7)

Error code: E7

s Controller/motor overheat indicator ON. Lifting speed slower than normal. Normal traction motor and power
Situation . . . " " A

steering operations. Service tool "Alarm status" and "E7" displayed.

Possible Overheating of pump inverter, faulty pump inverter thermal sensor, open harness wiring, faulty pump inverter
cause PCboard, abnormal power supply of logic unit, faulty radiation of pump inverter, faulty display unit.
Trigger of . o o o o . .
the error Controller temperature is out of range of -25 °C to 100 °C (-13 °F to 21 2 °F). Capacitor temperature is out of
code range of -25 °Cto 110 °C(-13 °F to 230 °F). Recovers when temperature is in range of -20 to 70 °C (-4 to 158 °F).
Checks

(1) Let truck cool for 15 minutes
Overheat indicator ON Overheat indicator OFF

| (2) Pump inverter becomes normal |

|If problem reoccurs
I (3) Check if truck is operated to lift large cargo load |

| Normal
(4) ErdekniavatEepaisehasplrgiwerknverter mounting
Surface
Thermal paste film should be thin and even
Normal Abnormal
(5) Replace pump (6) Clean mounting
inverter surface,
apply thermal paste,
then
With service tool reinstall inverter

(7) Confirm temperature of controller and head
capadtor with input monitor

Less than-20 °C(-4°F) -20°C to 70 °C
or more than70 °C(158 °F) (-4 °F to 158 °F)
Without service tool | ] |
I (9) Normal |

(8) Disconnect battery plug
Wait until invertertemperature becomes close to room

temperature

| (10) Perform inverter discharging work
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Thermal

(11) Remove pump inverter DSP card cover, then check
flat cable looseness or wire breakage
Normal Abnormal

I
Power supply |

502813
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(12) Disconnect connector E-05 of pump inverter 1 h if |
Check continuity between E-01-3 and E-05-17(10) (13) Secure harness if loose

Check continuity between E-01-6 and E-05-20(12) Replace inverter if wire breaks
Continuity No continuity

|
CAN

(14) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-05-3£3;
Check continuity between E-02-6 and E-05-4(4
Check continuity between E-05-14 and E-05-15

Continuity No continuity
I
| (15) Connect connector E-01, then turn on power again | | (16) Repair or replace harness
(17) Measure voltage between E-05-18(11) and
E-05-20(12)
Confirm value is 8 + 2V
Normal Abnormal

|
| 18\ Niscaonnact hatteary nlua
\ 7 J ~J

(19) Ensure all connectors are connected. | (20) Replace power supply card of logic unit
Then turn on power again
IIE7II Not IIE7II

(21) Disconnect battery plug, then perform Inverter
discharging work

(22) Replace DSP card of (23) Connect connector
pump inverter securely

If fault remains

(24) Disconnect battery plug, then perform inverter
discharging work

| (25) Replace pump inverter (DSP card is normal) |
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3.7 PSController,Overheating (E9)

Error code: E9

e Controller/motor overheat indicator ON. Poor pulling power and acceleration. Normal pump motor. Service

Situation " " nEQU A
tool "Alarm status" and "E9" displayed.

Possible Overheating of PS controller, faulty PS controller thermal sensor, open harness wiring, faulty PC board,
cause abnormal power supply of logic unit, faulty radiation of left traction inverter, faulty display unit.
Trigger of . 0 0 0 0 ; ;
the error Controller temperature is out of range of -25 °C to 100 °C (-13 °F to 212 °F). Capacitor temperature is out of
code range of -25°Cto 110 °C(-13 °F to 230 °F). Recovers when temperature is in range of -20 to 70 °C (-4 to 158 °F).
Checks

(1) Let truck cool for 15 minutes and turn the key off and on
Overheat indicator ON Overheat indicator OFF

|(2) Left traction inverter becomes normal

| If problem reoccurs

(3) Check if truck is operated on steep upgrade or to pull
large cargo load

Normal
(4) Perform inverter discharging wor

Check thermal paste applied on inverter mounting

Surface
Thermal paste film should be thin and even
Normal Abnormal
[(5) Replace EPS controller | | (6) Clean mounting

surface,

apply thermal paste,
then reinstall EPS
controller

With service tool

|
(7) Confirm temperature of controller and head capacitor
with input monitor

Less than -20 °C(- 4°F) -20°C to 70 °C
70°C(158 ° -4°F t0158 °F
Without service tool or more than 70 IC( 58 °F) ( |t° 58 °F)
I
(8) %ﬁoﬂﬂtﬁc&Bgﬂg%t%Lf%r temperature becomes close to L('g’ﬁ"‘""c"
room temperature

| (10) Perform inverter discharging work |
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Thermal

(11) Check harness looseness or wire breakage

Normal Abnormal
Power supply I ]
(12) Disconnect connector E-08 of left EPS controller (13) Secure harness if loose
Check continuity between E-01-3(10) and E-08-18(10) Replace inverter if wire breaks

Cheag watitvuity between E-01-6(1Rp arshtn®@i€dp(12)
T

CAN

(14) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-08-21(3
Check continuity between E-02-6 and E-08-30(4
Continuity No continuity
| 1
|(1 5) Connect connedor E-01, then turn on power again | | (16) Repair or replace hamess

(17) Measure voltage between E-08-1(11) and
E-08-25(12)
Confirm value is8 £ 2V
Normal Abnormal

| ' |
[ (18) Disconnect battery plug |

(19) Ensure all connectors are connected. | (20) Replace power supply card of logic unit |
Then turn on power again
llEgll Not llEgll

(21) Disconnedt battery plug, then perform Inverter
discharging work

[(22) Replace EPS Controller| |(23) Connect connector
securely
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3.8 Traction Motor Current Sensor R.H., Fault (14)

Error code: 14

Display: "14". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.
Situation Traction motorand pump motor operationinhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.

Faulty traction inverter. (U, V current sensor in traction inverter)
Possible Faulty DSP card of traction inverter.

cause . . o
Faulty contact or wire breakage of DSP flat cable in traction inverter.

Trigger of

the error When turning on power, current sensor value is out of -120 Ato 120 A.

code

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Follow the inverter testing procedure
Normal Abnormal

(3) Remove DSP cover of traction inverter | (4) Replace traction inverter
Check H§Pnﬂ?t cable for Iooseneﬁﬁﬁaymg' breakage

| |
]

(5) Replace DSP card of traction inverter (6) Secure DSP flat cable if loose
All power cables connect and turning on power Replace traction inverter if wire breaks

If fault (14) remains

[ (7) Perform inverter discharging work |

(8) Replace the DSP card with the original card again, then
replace the traction inverter
Please keep the DSP card which is used for inspection

at step (5) because the card is normal
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39

Traction Motor R.H., Over-current (15)

Error code: 15

Display:"15". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.
Situation Traction motorand pump motor operationinhibited.If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.
Faulty traction motor. (Contain the bearing sensor)
Faulty contact or wire breakage of traction motor speed sensor harness.
Possible Faulty traction inverter.
cause Faulty contact or wire breakage of DSP flat cable in traction inverter.
Faulty DSP card of traction inverter.
Faulty main harness.
Trigger of
the error Motor current is more than 1105 A (Moment) or 893 A (1 mS) or 829 A (1.6 mS).
code
Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Check traction motor ggyyqad terminal for burning and small

Abnormal

(3) Check motor terminal (U V W phases) for shorting to
the motor body and truck frame
Not shorting

shorting
|

| (4) Replace traction motor

(8) Confirm cable looseness and improper connections
(U V W phases) for traction inverter and motor
Normal Abnormal

(5) Remove the all cables of motor and traction inverter
terminals (PN UV W)
Check motor terminals for shorting to the motor body
Check the cables for shorting to the frame
Not shorting shorting

(6) Replace traction (7) Replace traction
inverter motor or cables

work
Confirm connection of traction motor speed sensor
connector

Normal

(9) Disconnect battery plug, then perform inverter discharge

Abn<|>rma|

| (10) Secure cable if loose or connect cable correctly

| (11) Connect connector securely
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(12) Disconnect connectors E-07 and CN1
Check continuity between E-07-5 and E-17-1 (6)
Check continuity between E-07-6 and E-17-2 gg
5

Check continuity between E-07-7 and E-17-4
Check continuity between E-07-19 and E-17-3 (5)
Continuity No continuity

(13) &gpg,ed all connectors, battery plug and turning on |—(4-4-)-Repaw—er—¢eplaee—hamesc

Raise wheels off floor

(13) Connect all connectors, battery plug and turning on
power
Raise wheels off floor

(15) Driving and check the jerky and change directions at
very low speed
Normal Abnormal

Without service tool

With service tool

(16) Driving and reading ‘Motor speed feedback ’ of
output monitor
Check the value of speed is smooth and not erratic
feedback
Smooth Rough or erratic

(17) Follow the traction inverter testing procedure I (18) Replace traction motor

Normal Abnormal
I

(19) Remove DSP cover of traction inverter and check DSP| | (20) Replace traction inverter

flat cable for looseness or wire breakage
Normal Abnormal

(21) Replace DSP card of traction inverter (22) Secure DSP flat cable if loose
All power cables connect and turning on power Replace traction inverter if wire breaks

If fault (15) remains

| (23) Perform inverter discharging work

(24) Replace the DSP card with the original card again
then replace the traction inverter
Please keep the DSP card which is used for inspection|
at step (21) because the card is normal
If fault (15) remains

| (25) Perform inverter discharging work |

(26) Replace the traction inverter ASSY with the original
inverter ASSY again, then replace the traction motor
Please keep the inverter ASSY which is used for
inspection at step (24) because the ASSY is normal
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3.10 Traction Motor R.H., Stall Timer (16)

Error code: 16

e Display: “16". Traction motor and pump motor operation inhibited. LINE contactor HOLD and ST contactor

Situation
HOLD

Possible Stall current flowed more than 7s right traction motor, faulty right traction inverter current sensor, shorted
cauca harnacc wirina faultv riaht traction invartar DSP card faultvloaic unit
cause harnesswiring, faulty right traction-inverter DSP card, faulty logicunit
Trigger of
theerror 7sis measured while stalling.
code
Checks

(1) Turn off power, then turn on power again
Confirm error code display

No error, problem reoccurs

Error code “14”

(2) Check to seeif truck is operated with heavy cargo
load or on steps when motor stalls

Normal steeps Heavly load

I (3) See troubleshooting for code "14"

4) aé%ﬁ;%}aﬁ% %ﬁtﬁry plug, then perform inverter

(6) Disconnect connecior E-07 of right traction inverter
and remove DSP cover, then check DSP flat cable for
looseness or wire breakage

Normal Abnormal

L(E)_Ope:ale_unde_motmal condition

Power supply

(7) Disconnect connector E-01 of logic unit
Check continuity between E-01-5 and E-07-16(9)
Check continuity between E-01-6 and E-07-20(12)
Continuity No continuity

(8) Secure harness if loose. Replace right traction
inverter if wire breaks

CAN |

(9) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-07-353g
Check continuity between E-02-6 and E-07-4(4
Continuity Abnormal and no continuity

I l

(10) Connect connector E-01 to logic unit, then turn on
power again

(12) Measure voltage between E-07-16(9) and
E-07-20(12) Confirm value is 12+1V
Normal Abnormal

I (11) Repair or replace harness

| (13) Disconnect battery plug, then perform inverter discharging work

| (14) Replace DSP card of right traction inverter

| (15) Replace power supply card of logic unit
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3.11 Traction Motor Current Sensor L.H., Fault (24)

Error code: 24

Display: "24". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

Situation Traction motor and pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.

Possible EQHW 59@&9&&%@5&& Mgg;{gpt sensor in traction inverter)

cause Faulty contact or wire breakage of DSP flat cable in traction inverter.

Trigger of

the error When turning on power, current sensor value is out of -120 Ato 120 A.

code

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Follow the inverter testing procedure

Normal Abnormal

(3) Remove DSP cover of traction inverter | (4) Replace traction inverter

Check DSP Flat cable for looseness or wire breakage

Normal Abnormal
I I
|

(5) Replace DSP card of traction inverter (6) Secure DSP flat cable if loose

All power cables connect and turning on power Replace traction inverter if wire breaks

If fault (24) remains

| (7) Perform inverter discharging work |

(8) Replace the DSP card with the original card again then
replace the traction inverter
Please keep the DSP card which is used for inspection

at step (5) because the card is normal
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3.12 Traction Motor L.H.,Over-current (25)

Error code: 25

Display: "25". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.
Situation Traction motor and pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.

EQHP&/’ HARHQR YOSk [)%QE%BFJP&&EB}%%}%‘?@peed sensor harness.

Possible Faulty traction inverter.

cause Faulty contact or wire breakage of DSP flat cable in traction inverter.
Faulty DSP card of traction inverter.

Faulty main harness.

Trigger of
theerror Motor current is more than 1105 A (Moment) or 893 A (1 mS) or 829 A (1.6 mS).
code

Checks

I (1) Disconnect battery plug, then perform inverter discharging work

(2) Check traction motor tf\?g}/ n?arl\d terminal for burning and small Abnormal

(3) Check motor terminal (U V W phases) for shorting to | (4) Replace traction motor

the motor body and truck frame

Not shorting shorting
I
|
(5) Remove the all cables of motor and traction inverter
terminals (PN UV W
Check motor terminals for shorting to the motor body
Check the cables for shorting to the frame
Not shorting shorting
(6) Replace traction (7) Replace traction
inverter motor or cables
(8) Confirm cable looseness and improper connections
(Uvw r‘Phases) for traction inverter and motor
ormal Abn<|>rma|
]
(9) Dis<|:(onnect battery plug, then perform inverter discharge | (10) Secure cable if loose or connect cable correctly
worl
Confirm connection of traction motor speed sensor
connector
Normal Abnormal

| (11) Connect connector securely

(12) Disconnect connectors E-06 and E-18
Check continuity between E-06-5 and E-18-1 (15)
Check continuity between E-06-6 and E-18-4 2183
Check continuity between E-06-7 and E-18-2 (17
Check continuity between E-06-19 and E-18-3 (16

Continuity No continuity
| |

)




1
| (14) Repair or replace harness
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(13) Conned all connectors, battery plug and turning on
power
Raise wheels off floor

(15) Driving and check the jerky and change directions at
very low speed
Normal Abnormal

Without service tool

With service tool

(16) Driving and reading ‘Motor speed feedback of
output monitor
Check the value of speed is smooth and not erratic
feedback
Smooth Rough or erratic

]
(17) Follow the traction inverter testing procedure | (18) Replace traction motor |

Normal Abnormal
[

(19) Remove DSP cover of traction inverter and check DSP I (20) Replace traction inverter |
flat cable for looseness or wire breakage

Normal Abnf)rmal

]
(21) Replace DSP card of traction inverter (22) Secure DSP flat cable if loose

All power cablqp@np@hyp&%n’@g on power Replace-tractioninverterifwire breaks

| (23) Perform inverter discharging work |

(24) Replace the DSP card with the original card again
then replace the traction inverter
Please keep the DSP card which is used for inspection
at step (21) because the card is normal
If fault (25) remains

| (25) Perform inverter discharging work |

(26) Replace the traction inverter ASSY with the original
inverter ASSY again, then replace the traction motor
Please keep the inverter ASSY which is used for
inspection at step (24) because the ASSY is normal
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3.13 Traction Motor L.H., Stall Timer (26)

Error code: 26

s Display: “26". Traction motor and pump motor operation inhibited. Line contactor HOLD and ST contactor

Situation
HOLD

Possible Stall current flowed more than 7s right traction motor, faulty right traction inverter current sensor, shorted
cause harness wiring, faulty right traction inverter DSP card, faulty logic unit
Trigger of
the error 7s is measured while stalling.
code
Checks

(1) Turn off power, then turn on power again
Confirm error code display
No error, problem reoccurs

Error code "24"

(2) Check to see if truck is operated with heavy cargo
load or on steps when motor stalls

4Nermall-sﬁeeps Heavyload—

| (3) See troubleshooting for code "24"

(4) Disconnect battery plug, then perform inverter
discharging work

(6) Disconnect connector E-06 of left traction inverter

looseness or wire breakage
Normal Abnormal

and remove DSP cover, then check DSP flat cable for

| (5) Operate under normal condition

Power supply

(7) Disconnect connector E-01 of logic unit
Check continuity between E-01-5 and E-06-16(9)
Check continuity between E-01-6 and E-06-20(12)
Continuity No continuity

I
(8) Secure harness if loose
Replace lefttraction inverter if wire breaks

|
CAN

(9) Disoconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-06-3E3g
Check continuity between E-02-6 and E-06-4(4

—CGntrrTmty—kb'h'Grm'ﬂ'a'er‘nm'C‘O'ntmmW_

(10) Connect connector E-01 to logic unit, then turn on
power again

(12) Measure voltage between E-06-16(9) and
E-06-20(12)
Confirm valueis12+ 1V
Normal Abnormal

| (11) Repair or replace harness

| (13) Disconnect battery plug, then perform inverter discharging work

| (14) Replace DSP card of left traction inverter

| (15) Replace power supply card of logic unit
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3.14 Pump Motor Current Sensor Fault (34)

Error code: 34

Display:"34". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.
Situation Traction motorand pump motor operationinhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.

S:Sngle Eg yBgBmPa ter Up,l\{]stéﬁent sensor in pump inverter)

Faulty contact or W|re breakage of DSP flat cable in pump inverter.
Trigger of
the error When turning on power, current sensor value is out of -120 Ato 120 A.
code
Checks

I (1) Disconnect battery plug, then perform inverter discharging work

(2) Follow the inverter testing procedure
Normal Abnormal
(4) Repl i rt
(3)5169 VS&’SI?a PI;I |gr\]/eegt§ or wire breakage w-mepace plinp verler
Normal Abnormal
|
| :
(5) Replace DSP card of pump inverter (6) Secure DSP flat cable if loose
All power cables connect and turning on power Replace pump inverter if wire breaks
If fault (34) remains

| (7) Perform inverter discharging work |

(8) Replace the DSP card with the original card again then
replace the pump inverter
Please keep the DSP card which is used for inspection
at step (5) because the card is normal
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3.15 Pump Motor Over-current (35)

Error code: 35

Display: "35". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

Situation Traction motorand pump motor operationinhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.
ossble au Rj/ BHmB Inrq\%lc'gcréIg-Contaln the bearing sensor)
Faulty contact or wire breakage of DSP flat cable in pump inverter.
cause .
Faulty DSP card of pump inverter.
Faulty main harness.
Trigger of
the error Motor current is more than 1105 A (Moment) or 893 A (1 mS) or 829 A (1.6 mS).
code
Checks

I (1) Disconnect battery plug, then perform inverter discharging work

(2) Check pump motor body and terminal for burning and small
Nu.lmal Abnorrral
(3) Check motor terminal (U V W phases) for shorting to | (4) Replace pump motor
the motor body and truck frame
Not shorting shorting
I ' !
(5) Confirm cable looseness and improper connections (6) Remove the all cables of motor and pump inverter
(U V W phases) for pump inverter and motor terminals (PN UV W)
Normal Abnormal Check motor terminals for shorting to the motor body
Check the cables for shorting to the frame
Not shorting shorting
| I
(7) Secure cable if loose or I (8) Replace pump inverter| (9) Replace pump motor or
connect cable correctly cables
(10) Follow the pump inverter testing procedure
Normal Abnormal
I : .
(11) Remove DSP cover of pump inverter and check DSP I (12) Replace pump inverter
flat cable for looseness or wire breakage
Normal Abnormal
I |
1
(13) Replace DSP card of pump inverter (14) Secure DSP flat cable if loose
All power cables connect and turning on power Replace pump inverter if wire breaks
If fault (35) remains

| (15) Perform inverter discharging work |

(16) Replace the DSP card with the original card again,
then replace the pump inverter
Please keep the DSP card which is used for inspectior]
at step (13) because the card is normal

If fault (35) remains




| (17) Perform inverter discharging work

(18) Replace the pump inverter ASSY with the original
inverter ASSY again, then replace the pump motor
Please keep the inverter ASSY which is used for
inspection at step (16) because the ASSY is normal
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3.16 Line Contactor Fault (40)

Error code: 40

Display: "40". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

Situation Traction motorand pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all

operations inhibited except mast lowering operation.

Eg\%?tk ?,f line fuse.

yline contactor.

Possible Faulty right, left traction inverter or pump inverter.
cause Faulty DSP card in right, left traction inverter.
Faulty main harness.

Faulty logic unit.

Trigger of
the error Inverter voltage data is checked when contactor is closed (400 ms).
code

Checks

(1) Turn off power, turn on power again. Confirm error code display
Errorcode "40" (NotError "41" ) Emor code "41"

(2) Disconnect battery plug,then perform inverter discharging I (3) See trouble shooting code "41"

work
Check continuity ofthe line fuse for inverters
Check continuity of the control line fuse for contactor coil

Continuity No conltinuity

(4) Block wheels and remove the traction fuse , pump fuse I (5) Replace the failed fuse

and steering fuse
Then confirm line confactor operation in self - diagnosis

step [14]
Not operated Operated
I
|
(6) Disconnect battery plug , then perform inverter discharging I (7) Go to step (14)
work

(8) Check to see if line contactor tip moves smoothly
Check line contactor tip for melting

Normal Abnormal

(9) Measure resistance of contactor coil
[44Q at -30 °C(-22 °F) to 65Q at 80 °C(176 °F)]
Within range Out of range

(10) Disconnect connectors E-04 I (11) Replace line contactor

Check continuity betweenE-04-63 and line
contactor coil plus (+)
Check continuity betweenE-04-59 and line
contactor coil plus (-)

Continuity No continuity

(12) Perform inverter discharging work, then replace logic | (13) Repair or replacemain Harness

card of logic unit
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| (14) Disconnect battery plug, then perform inverter discharging work

Normal

(15) Remove DSP cover of all inverters and check DSP flat cable for looseness or wire breakage

Abnormal

(16) Secure DSP flat cable if loose
Replace inverter if wire breaks

| (17) Install the line fuse, connect battery plug and tern on

Normal

(18) Measure voltage between P and N of traction(right and left)and pump inverters (1 minute max)

Traction inverter
abnormal (RH)

Traction inverter
abnormal (LH)

Pump inverter
abnormal

| (19) Replace power cable

(20) Check DC voltage of pump and traction inverters with monitor
These values should be same as battery voltage

Traction inverter value abnormai(RH) Traction inverter value abnormakLH)

Pump inverter value abnormal

(22) Replace DSP card of traction
inverter (RH)
Install all fuses and turning on
power

If fault (40) remains

(23) Replace DSP card of traction
inverter (LH)
Install all fuses and turning on
power
If fault (40) remains

(24) Replace DSP card of pump
inverter
Install all fuses and turning on
power
If fault (40) remains

|(25) Disconnect battery plug, then perform inverter discharging work

(26) Replace the DSP card with the
original card again
Then replace the traction inverter
RH
Iea)se keep the DSP card which
is used for inspection
Because the card is normal

(27) Replace the DSP card with the
original card again
Then replace the traction inverter
LH
IeaZse keep the DSP card which
is used for inspection
Because the card is normal

(28) Replace the DSP card with the
original card again
Then replace the pump inverter
Please keep the DSP card which
is used for inspection
Because the card is normal
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3.17 Steering ContactorFault (41)

2-45

Error code: 41

Situation Display: "41". All truck operations inhibited. Line contactor OPEN and steering contactor OPEN.

Possible

Fause Faulty steering contactor, faulty main harness, faulty logic unit.

Trigger of
the error Inverter voltage data is checked when contactor is closed (400 mS).
code

Checks

(1) Turn off power, then turn on power again. Confirm error code display
If fault(41) remains

(2) Disconnect battery plug, then perform inverter discharging work
Check continuity of the steerin% fuse
Check continuity of the control line fuse for contactor coil

Continuity No continuity

(3) Block wheels and remove the traction fuse,pump fuse, | (4) Replace steering fuse

steering fuse

Then confirm pump contactor
operation in self-diagnostics step [15]

Not operated Operated
L

| (5) Disconnect battery plug, then perform inverter discharging work

(6) Check to see if steering contactor tip moves smoothly I () Go to step (13)

Check steering contactor tip for melting
Normal Abnormal
| |
(8) Measure resistance of contactor coil
[61Q at -30 °C(-22 °F) to 91Q at 80 °C(176 °F)]
Within range Out of range

(9) Disconnect connectors E-04 I (10) Replace steering contactor

Check continuity betweenE-04-63 and Steering
criactesriurlBetveen E-04-64 and steering

contactor coil minus(-)
Continuity No continuity
|

(11) Perform inverter discharging work, then replace | (12) Repair or replace main harness

logic card of logic unit

| (13) Install the steering fuse, connect battery plug and tern on

(14) Measure voltage between P and N of EPS controller (1 minute may)
Normal Abnormal

(15) Disconnect battery plug, then perform inverter |_(16) Replace power cable

discharging work




| (17) Replace EPS controller
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3.18 Traction Motor R.H., Open (45)

Error code: 45

Display: "45". Traction motor operation inhibited. Pump motor and power steering operations inhibited if this

Situation fault occurs before pump contactor CLOSE, and both operable if it occurs after pump contactor CLOSE. Line

contactor OPEN and pump contactor CLOSE or OPEN.

Faulty contact or wire breakage of right side traction motor cable, faulty right side traction motor, faulty

Possible contact or wire breakage of right side traction inverter connector, faulty contact of DSP flat cable in right side
cause traction inverter, wire breakage of main harness, faulty power supply card of logic unit, faulty DSP card of right

side traction inverter, faulty right side traction inverter, when restarting after motor shorted.

Trigger of . . . L

theggrror Motor voltage is abnormal when power is turned on. Current does not flow when torque instruction is
requested.

code

Checks

I (1) Disconnect battery plug, then perform inverter discharging work

(2) Check right traction inverter and motor for cable
looseness and improper contact

Nogmal Abngrmal

(3) Disconnect right traction motor cables from inverter
Measure resistance of motor cables(U, Vand W
phases)

Less than1Q 1Q or more

| (4) Secure cable if loose

(5) Check connector E-07 of right traction inverter for
looseness
Normal Abnormal

(6) Measure resistance between terminals of both cable
ends (between U and U, V and V, and W and W)
Less than1Q 1Q or more

(7) Disconnect connector E-07 of right

1
|(8) Conned connector securely |

traction inverter and remove DSP
cover. Check DSP flat cable for

looseness or wire breakage

|
| (9) Replace right traction motor|

| (10) Replace motor cables |

Normal Abnormal
Gate power |

supply

O B S tioohy Betwesn X195 07-16(0)
Check continuity between E-01-6 and E-07-20(12)
Continuity No continuity

12 SP flat cable if |
( )ggggge[?nvertgr ﬁaw!reel r%%es

|
CAN

(13) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-07-323;
Check continuity between E-02-6 and E-07-4(4
Continuity No continuity

(14) Connect connector E-01 to logic unit, then turn on
power again

Confirm valieics12 + 1V

(16) Measure voltage between E-07-16(9) and E-07-20(12

| (15) Repair or replace harness




Normal

Abnom}al

| (17) Disconnect battery plug, then perform inverter discharging work

| (18) Replace DSP card of right traction inverter

| (19) Replace power supply card of logic unit

If fault remains

(20) Perform inverter discharging work, then replace right
traction inverter (DSP card is normal)
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3.19 Traction MotorL.H.,Open (46)

Error code: 46

Display: "46". Traction motor operation inhibited. Pump motor and power steering operations inhibited if this
Situation fault occurs before pump contactor CLOSE, and both operable if it occurs after pump contactor CLOSE. Line
contactor OPEN and pump contactor CLOSE or OPEN.
FauItE\; contact or wire breakage of left side traction motor cable, faulty left side traction motor, faulty contact or
Possible wire breakage of left side traction inverter connector, faulty contact of DSP flat cable in left side traction
cause inverter, wire breakage of main harness, faulty power supply card of logic unit, faulty DSP card of left side
traction inverter, faulty left side traction inverter, when restarting after motor shorted
Trigger of . . . .
the error Motor voltage is abnormal when power is turned on. Current does not flow when torque instruction is
requested.
code
Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Check left traction inverter and motor for cable
looseness and improper contact

Normal Ab.n.cfnmal_

(3) Disconnect left traction motor cables from inverter

Measure resistance of motor cables
(U, V and W phases)
Less than1Q 1Q or more

| (4) Secure cable if loose

(5) Check connector E-06 of left traction inverter for
looseness
Normal Abnormal

(6) Measure resistance between terminals of both cable
ends (between U and U, V and V, and W and W)
ess than1Q 1Q or more

(7) Disconnect connector E-06 of left traction | | (8) Connect connector securely |

inverter and remove DSP cover

Check DSP flat cable for looseness or wire
breakage

| (9) Replace left traction motor

| | (10) Replace motor cables

Normal Abnormal

(1) OReqr st S BN = E YW 54 06-16(9)
Check continuity between E-01-6 and E-06-20(12)
Continuity No continuity

(12) ecyre DSP rf_lat ble if loose
éplace inverter it Wire breaks

Gate power supply|

(13) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-06-3(3)
Check continuity between E-02-6 and E-06-4(4)
Continuity No continuity

CAN '

(14) Connect connedor E-01 to logic unit, then turn on
power again

[ 118 Maacrira valiane hetwean E-NR-1&8(0Y and E-0&-20(1)\1

| (15) Repair or replace harness




© 'Corfirmvalueis12+z1v =~ 7
Normal Abnormal
| I
|
| (17) Disconnect battery plug, then perform inverter discharging work |

| (18) Replace DSP card of left traction inverter I | (19) Replace power supply card of logic unit |

If fault remains

(20) Perform inverter discharging work, then replace left

traction inverter (DSP card is normal) 502831
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3.20 Pump Motor Open (47)

Error code: 47

Situation Display: "47". Alltruck operationsinhibited. Line contactor OPEN and pump contactor OPEN.

Faulty contact or wire breakage of pump motor cable, faulty pump motor, faulty contact or wire breakage of

Possible pump inverter connector, faulty contact of DSP flat cable in pump inverter, wire breakage of main harness,

cause faulty power supply card of logic unit, faulty DSP card of pump inverter, faulty pump inverter, when restarting
after motor shorted.

Trigger of . . . . .

the error Motor voltage is abnormal when power is turned on. Current does not flow when rotational speed instruction
isrequested.

code

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Check pump inverter and motor for cable looseness
and improper contact
Normal Abnormal
|
I |
(3) Disconnect pump motor cables from inverter | (4) Secure cable if loose
Measure resistance of motor cables
(U,i?and \?\?phases)
Less than1 Q 1 Q or more
| ' .
(5) Check connector E-05 of pump inverter forlooseness (6) Measure resistance between terminals of both cable
Normal Abnormal ends (between U and U, V and V, and W and W)
| | Less than1 Q 1 Q or more
(7) Disconnect connector E-05 of |
Eg\r/nee |nVerter and remove DSP I (8) Rep'ace motor Cab'es I
Check DSP flat cable for Looseness
or wire breakage |
Normal Abnormal | (9) Replace pump motor | | (10) Replace motor cables
Gate power supply | |
(11) Disconnect connedor E-01 of logic unit 12 DSP flat cable if |
Check continuity between E-01-5 and E-05-16(9) ( >§§g}g§e )SP flat cable if loose
Check continuity between E-01-6 and E-05-20(12)
Continuity No continuity
CAN '
(13) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-05-3(3)
Check continuity between E-02-6 and E-05-4g4g
Check continuity between E-05-14 and E-05-
Continuity No continuity
I [
(14) Conned connector E-01 to logic unit, then turn on | (15) Repair or replace hamness
power again
(16) Measure voltage between E-05-16(9) and E-05-20(12)
Confirmvalue is12+ 1V
Normal Abnormal




| (17) Disconnect battery plug, then perform inverter discharging work

L(18) Replace DSP card of pumpiinverter |

If fault remains

(20) Perform inverter discharging work, then replace
pump inverter (DSP card is normal)

Lmammmmmm unit
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3.21 PSMotor Open (49)

Error code: 49

Situation Display: "49". All operations inhibited except mastlowering operation. Line steering contactor OPEN.

Possible Faulty contact or wire breakage of ST motor cable, faulty ST motor, faulty contact or wire breakage of left PS
controller connector, wire breakage of main harness, faulty power supply card of logic unit, when restarting

cause after motor shorted

Trigger of . . . L

the error Motor voltage is abnormal when power is turned on. Current does not flow when torque instruction is
requested.

code

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Check EPS controller and motor for cable
looseness and improper contact

Normal Abnormal
[

(3) Disconnect steering motor cables from EPS controller I (4) Secure cable if loose
Measure resistance of motor cables(U and W phases)

Less than1 Q 1 Q or more
|

|
(5) Check connector E-08 of EPS controller for looseness (6) Measure resistance between terminals of both cable
Normal Abnormal ends (between U and U, and W and W)

| Less than1 Q 1Q or more

(7) Disconnect connector E-08 of EPS | (8) Connect connector securely |
controller and remove DSP cover I

Check DSP flat cable for |
Wirgcbreakagea cable forlooseness or | (9) Replace left traction motor | | (10) Replace motor cables |

Normal Abnormal

Gate power |
supply |

(11) Disconnect connecior E-01 of logic unit 12) S DSP flat cable if |
Check continuity between E-01-5 and E-08-10(9) (1 e rs e T o breaks

Che“d‘(ﬁ?ﬁﬂ'ﬂﬂv between E'O1'6l@8ci:giﬂﬁi%?t(92)

CAN
(13) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-08-21 53;
Check continuity between E-02-6 and E-08-30(4
Continuity No continuity

I I
(14) Connect connector E-01 to logic unit, then turn on | (15) Repair or replace harness
power again

(16) Measure voltage between E-08-10(9) and E-08-25(12)
Confirm valikeiec1?2 + 1V 1




| Normal Abnormal |
|
| |
| (17) Disoconnect battery plug, then perform EPS controller discharging work |

| (18) Replace EPS controller | | (19) Replace power supply card of logic unit |

502833
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3.22 Tire Angle Sensor Fault (50)

Error code: 50

s Display: "50". All operations inhibited except mast lowering operation. Line and steering contactor OPEN. Or

Situation . o
travelling speed limited to 5 km/h.

Possible
cause Faulty steering sensor, faulty main harness, faulty PS controller.
Trigger of Voltage 4.8 or more, or 0.2 or less
the error 12°0f phase difference between Aand B
code 36°of fluctuation for 10 ms
Checks

| (1) Disconnect battery plug

(2) Disconnect connecter E-08 and H-01(3W), E-38(4W)
Check continuity between E-08-26 and H-01(3W)
E-38(4W)-3, E-08-26 and E-01(3W) E-38(4W)-4
(Sensor voltage)

Continuity No continuity

(3) Check continuity between E-08-14 and
H-01(3W) E-38(4W)-2
Check continuity between E-08-6 and
H-01(3W) E-38(4W)-5 (Signal)

Continuity No continuity

(4) Check continuity between E-08-23 and H-01(3W)
E-38(4W)-1, E-08-23 and H-01(3W) E-38(4W)-6(GND)
Continuity No continuity

(5) Connect logic connector and connedt battery plug.
Turn on power
Check voltage between H-01(3W) E-38(4W)-3(Power)
and (GND) and check voltage between H-01(3W)
E-38(4W)-4(Power) and 6(GND)
5V10% Outside the specified range

| (6) Replace harness

(7) Turn off power, turn off battery, and discharge
Check steering wheel angle sensor linkage

Normal Abnormal

| (8) Replace logic power board

| (9) Replace steering wheel angle sensor

I I (10) Repair linkage

If fault remains

| (11) Reinstall steering wheel angle sensor just has been



replaced
Replace EPS controller

502834
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3.23 Accelerator Sensor Fault (51)

Error code: 51

Display: "51". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

Situation Traction motor and pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.
Possible . . L
cause Improper accelerator pedal linkage, faulty accelerator sensor, faulty main harness, faulty logic unit.
Trigger of . .
Sensor 1 or 2 output is 0.2V or lower, or 4.8 V or higher.
the error . . .
code Difference in output between sensors 1 and 2 is 0.5V or more.
Checks

I (1) Raise front wheels until they clear floor

[ (2) Disconnect battery plug

(3) Check link length of accelerator pedal
Normal Abnolrmal

| (4) Perform inverter discharging work | | (5) Adjust accelerator pedal linkage

| (6) Disconnect connectors E-19 and E-02 of logic unit |

(7) Check continuity between E-02-20 and E-19-6(52)
Check continuity between E-02-21 and E-19-2(53)
(Sensor voltagei/

Continuity No continuity

(8) Check continuity between E-02-24 and E-19-3(55)
Check continuity between E-02-23(54) and E-19-5(54)

Continuity No continuity

Without

With service tool

service tool | (9) Repair or replace harness

| (10) Replace accelerator pedal |

If fault remains

Lissy iscommestsettom-pivg—————|

(12) Reinstall accelerator pedal, then replace logic card of
logic unit

(13) Connect connector E-19 and E-02 Turn on power and check voltage between E-19-3(55) and E-19-5(54)

5V Not5V

(14) Turn off power. Short-circuit E-19-3(55) and
E-19- 6(52), E-19-2(53)
Turn on power and check accelerator voltage with service tool

5V NoItSV

| (15) Turn off power




open e-19-

Short-circuit

oV

E-10-5

a £-19-0
54) and

é Zé, I:-19-2ébl%
-19-6(52), E-19-2(53)
Turn on power and check accelerator voltage with service tool

Not OV
|

| (16) Replace accelerator pedal

| | (17) Disconnect battery plug

2-58

(18) Replace logic card of logic unit

502835
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3.24 Traction Motor R.H., Pulse Input Fault (52)

Error code: 52

Display: "52". Traction motor operation inhibited. Pump motor and power steering operations inhibited if this

Situation fault occurs before pump contactor CLOSE, and both operable if it occurs after pump contactor CLOSE. Line
contactor OPEN and pump contactor CLOSE or OPEN.
Faulty contact of right side tractioninverter connector, faulty connection of right side traction motor connector

Possible and cable, faulty 12V input voltage of right side traction inverter, faulty contact or wire breakage of right side

cause traction motor speed sensor harness, faulty DSP card of right side traction inverter, faulty right side traction
motor speed sensor.

Trigger of

the error Motor rotation speed is more than 6000 rpm.

code

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Check to see if right traction motor cables (UV and W
phases) are connected to right traction inverter properly

4N0I’Iﬂa‘| Abngrmat |

(3) Check to see if connector E-07 of right traction | (4) Connect cables properly |
inverter is fastened securely
Normal Abnormal

(5) Check to see if connector E-17 of right traction I (6) Fasten connector securely |
motor speed sensor is fastened securely
ormal Abnormal

Sensor |

(7) Disconnect connectors E-07 and E-17 | (8) Fasten connector securely |
Check continuity between E-07-5 and E-17-1(6)
Check continuity between E-07-6 and E-17-227
Check continuity between E-07-7 and E-17-4
Check continuity between E-07-19 and E-17-3(5)

8

Continuity No continuity

Power supply

(9) Otsscinoentinaipeetiovderd a1y ndnit-07-17(10)
Check continuity between E-01-6 and E-07-20(12)
Continuity No continuity

CAN

(10) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-O7-3£3;
Check continuity between E-02-6 and E-07-4(4
Continuity No continuity

(11) Connedt connector E-01 to logic unit, then turn on | (12) Repair or replace harness
power again




(19) Measure voltage between =-U/-1/(1U) and
E-07-20(12) Confirm value is14 £ 2V
Normal Abnormal

—

| (15) Replace DSP card of right traction inverter

| | (16) Replace power supply card of logic unit

If fault remains

traction motor (DSP card is normal)

(17) Perform inverter discharging work, then replace Right
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3.25 Traction Motor L.H., Pulse Input Fault (53)

Error code: 53

Display: "53". Traction motor operation inhibited. Pump motor and power steering operations inhibited if this
Situation fault occurs before pump contactor CLOSE, and both operable if it occurs after pump contactor CLOSE. Line
contactor OPEN and pump contactor CLOSE or OPEN.
Faulty contact of left side traction inverter connector, faulty connection of left side traction motor connector
Possible and cable, faulty 12V input voltage of left side traction inverter, faulty contact or wire breakage of left side
cause traction motor speed sensor harness, faulty DSP card of left side traction inverter, faulty left side traction motor
speed sensor.
Trigger of
the error Motor rotation speed is more than 6000 rpm.
code
Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Check to see if left traction motor cables (U, V and W
phases) are connected to left traction inverter properly

- i —

(3) Check to see if connectorE-06 of left traction inverter is
fastened securely
Normal Abnormal

| (4) Connect cables properly

(5) Check to see if connector E-18 of left traction motor
speed sensor is fastened securely
Normal Abnormal

I (6) Fasten connector securely

Sensor

(7) Disconnect connedors E-06 and E-18
Check continuity between E-06-5 and E-18-1(15)
Check continuity between E-06-6 and E-18-4§18;
Check continuity between E-06-7 and E-18-2(17
Check continuity between E-06-19 and E-18-3(16)

Continuity No continuity

| (8) Fasten connector securely

Power supply

(9) Disconnect connector E-01 of logic unit
Check continuity between E-01-3 and E-06-17(10)
Check continuity between E-01-6 and E-06-20(12)
Continuity No continuity

CAN |

(10) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-06-3(3
Check continuity between E-02-6 and E-O6-424g
Continuity No continuity

(11) Connect connector E-01 to logic unit, then turn on

power again

I (12) Repair or replace harness




Normal

(13) Measure voltage between E-06-17(10) and
E-06-20(12) Confirm value is14 £ 2V

Abnormal

| (14) Disconnect battery plug, then perform inverter discharging work

| (15) Replace DSP card of left traction inverter

| (16) Replace power supply card of logic unit

If fault remains

(17) Perform inverter discharging work, then replace left
traction motor (DSP card is normal)
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3.26 FCLever Fault(54)

2-63

Error code: 54

Situation Display: "54". Related lever operation inhibited. Normal traction motor and power steering operations.
Possible Faulty lift FC control lever, faulty tilt FC control lever, faulty attachment 1 and 2 FC control levers, faulty main
cause harness, faulty input unit.

Trigger of

theerror FC control lever voltage is out of range of 0.1 Vto 4.9 V.

code

Checks

Found

(1) Operate all FC control levers to find faulty FC control lever
Attachment2: 4-valve spedfication only
Attachment1 and 2: Insped by checking pump motor running sound if attachment is not installed
Not found, with service tool

FC contr

(2) Find faula/ FC oontrol lever with FC input/ output Monitor
lever voltage should be 2.5 + 0.2 V if it is not operated

lever
Turn on power

Not changed

@) Ii-gﬁﬁ]agg BBW&¥mal FC control lever with normal control

Check faulty FC control lever

Changed

(4) Disconnect battery plug
Replace FC control lever

discharging work

(5) Disconnect battery plug, then perform inverter

Note: -100 % equal 2.35N
100 % equal 4.75 V

Lift

Tilt

(6) Disconnect connector E-12 of input unit. Disconnect connectors H-04 to H-07 of FC control levers(FC-IN harness)

Attachment 1

Attachment 2

(7) Check continuity between
E-12-25 and H-04-2(S026),
E-12-26 and H-04-4(S025),
E-12-23 and H-04- 5(A084)
and

E-12-24 and H-04-1(G021)
Continuity No continuity

(8) Check continuity between

E-12-27 and H-05-2(S024
E-12-28 and H-05-4(S023

E-12-23 and H-05-5(A072

and

E-12-24 and H-05-1(G020)
Continuity No continuity

(9) Check continuity between
E-12-29 and H-06-2(S022),
E-12-30 and H-06-4§8021§,
E-12-23 and H-06-5(A073

and

E-12-24 and H-06-1(G019)
Continuity No continuity

(10) Check continuity between

E-12-31 and H-07-2(S020),

E-12-32 and H-07-4§SO19§

E-12-23 and H-07-5(A074

and

E-12-24 and H-07-1(G018)
Continuity No continuity

| (11) Replace input unit

| (12) Repair or replace harness (FC-IN harness)

If fault remains

I (1) NDicrnnnacrct hattervy nhhia thean naerfarm invvartar |
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discharging work

(14) Reinstall input unit and replace harness
(FC-IN harness)
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3.27 OutputUnit Solenoid Fault (55)

Error code: 55

Situation Display: "55". Related lever operation inhibited. Normal traction motor and power steering operations.
Possible Faulty lift solenoid, faulty tilt solenoid, faulty attachment 1 and 2 solenoids, faulty main harness, faulty output
cause unit.

Trigger of

the error When signal is outputted, current is out of range of 0.16 Ato 1.9 A.

code

Checks

)] O{)erate all FC control levers to find faulty solenoid
Attachment 2: 4-valve specification only

Found

Attachment 1 and 2: Inspect by checking pump motor running sound if attachment is not installed

Not found,with service tool

(2) Find faulty solenoid with FC input/output monitor
Solenoid current should flow when FC control lever is

operated

(3) Disconnect battery plug, then perform inverter
discharging work

Lift Tilt

(4) Disconned connector E-11 of output unit Disconnect connectors E-28 to E-35 of solenoids (FC-OUT harness)

Attachment 1 Attachment 2

E 5) Check continuity between E 6) Check contlnwt¥ between
11-21 and E-28-1(1), 11-24 and E-29-1(4),
E-11-23 and E-28-2(3), E-11-26 and E-29- 2(6)
E-11-22 and E-32- 122;and E-11-25 and E-33-155 and
E-11-23 and E-32-2(3 E-11-26 and E-33-2(6
ontinuity No continuity| [ Continuity No continuity

¢
E-
E-
E-

7) Check continuity between E ) Check contmunt¥ between
11-27 and E-30-1(7), 11-30 and E-31-1(10),
11-29 and E-30-2(9), E-11-32 and E-31-2(12),

11- 28andE341§8 and E-11-31 and E-35-1§11{and
11-29 and E-34-2(9 E-11-32 and E-35-2(12
ontinuity No continuity ontinuity No continuity

(9) Measure resistance of solenoid coil | (10) Repair or replace harness (FC-OUT harness)
[13 Q at -30 °C(-22 °F)to 24 Q at 80 °C (176 °F)]
Normal Abnormal
I |
|
(11) Check short circuit between E-11-21(1), E-11-22(2) and E-11-23(3) | (12) Replace related solenoid
Check short circuit between E-11-24(4), E-11-25(5) and E-11-26(6)
Check short circuit between E-11-27(7), E-11-28(8) and E-11-29(9)
Check short circuit between E-11-30(10), E-11-31(11) and
E-11-32(12)
Not shorted Shorted

| (13) Replace output unit

| (14) Repair or replace harmess (FC-OUT harness)
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3.28 OutputUnit Solenoid Current Leak (56)

Error code: 56

Situation Display: "56". All truck operations inhibited. Line contactor OPENand pump contactor OPEN.

Possible Faulty lift solenoid, faulty tilt solenoid, faulty attachment 1 and 2 solenoids, faulty main harness, faulty output

cause unit.

Trigger of

theerror When signal is not outputted, current is more than 0.18 A.

code

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Disconnect connector E-11 of output unit
Disoconnect connectors E-28 to E-35 of solenoids

Not shorted

(3) Check short circuit between all pin patterns[E-11-21(1) to E-11-32(12)]

Shorted

(4) Measure solenoid coil resistance

Normal

[13 Q at -30 °C(-22 °F) to 24 Q at 80 °C(176 °F)]

Abnormal

| (5) Repair or replace harness

| (6) Replace output unit

| (7) Replace related solenoid
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3.29 FNRLeverorAccelerator, Faulty Setting (E)

2-69

Error code: E

e Display: "E". Traction motor operation inhibited. Normal pump and power steering operations. Line contactor
Situation
OPEN.
Key switch turned on while direction lever was either in forward or reverse position, key switch turned on while
cpgagleble accelerator pedal was depressed, seat switch turned off during running, faulty direction lever switch, faulty
accelerator sensor, faulty main harness, faulty logic unit.
Trigger of Detects following signal when turning on power.
the error Direction lever: F orR
code Accelerator sensor voltage: More than 0.9V
Checks

| (1) Move direction lever to neutral, and release accelerator pedal

If fault remains

(2) Turn off power. Move direction lever to neutral release
accelerator pedal, then turn on power again

With service too

Without service tool

(3) Confirm SUO #47 setting (4) Disconnect connector E-02 or B-01
Correct Incorrect If B-01 is disconnected , short circuit B-01-1 and B-01-3
(5) Set SUO #47 with (6) Turn on power
service tool Not "E" "E"

(7) Check direction lever and accelerator sensor operations

| (8) Connect connector E-02 or B-01

with input/output monitor I
(9) Refer to troubleshooting
for code "51"

(10) Tum off power

(Check faulty unit if found with service tool )

Direction lever Accelerator sensor

(12) Disconnect connector E-19 of direction lever Turn on

power

Normal (E)
I ' .
| (13) Replace direction lever | | (14) Disconnect connectors E-03 and E-02 of logic unit

(15) Check short circuit between E-03-15(21) and

E-03-36(104), pump inverter N terminal and
E-03-37(103)
Not shorted Shorted




| (16) Disconnect battery plug | (17) Repair or replace
main harness

| . —
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3.30 Seat Switch, Faulty Setting for Traction ((E))

2-71

Error code: (E)

situation contactor OPEN.

Display: "(E)" flashes. Traction motor operation inhibited. Normal pump and power steering operations. Line

Pogsible QreERtesiaRPtsaRRG ARt Tailed flognegiaff during running, improper seat suspension adjustment, faulty seat

Trigger of

theerror Detects seat switch opening when turning on power or during running.

code

Checks

1
() If this fault occurred
during running

If this fault occurred when
turning on power

(2) Stop truck, then move direction lever to neutral

pedal
If fault remains Normal

Sit properly in operator's seat and release accelerator

| (3) Fail-safe function

(4) Turn off power
Sit on seat, then turn on power again

If fault remains

| (5) Turn off power

(6) Adjust seat suspension
If fault remains Normal

| (7) Faulty seat switchposition |

| (8) Disconnect battery plug

(9) Disconnect connector C-02, then short-circuit
between terminals C-02-3 and C-02-2
Turn on power again
If fault remains Normal

J [

(10) Disconnect battery plug, then perform inverter
discharging work

(12) Disconnect connectors E-04 and E-03 of logic unit
Chark ~Aantini ity hahaicaan (C-N2. 9 and E . NA ARIRAN

| (11) Replace seat switch




T INARSEN WSRIT RSRE

Check continuity between C-02-3 and E-03-33(58)

Continuity

No continuity

| (13) Replace logic card of logic unit

| (14) Repair or replace main harness

2-72
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3.31 Lift Lever, Faulty Setting (H1)

Error code: H1

Display: "H1" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this fault

Situation occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and then
OPEN if truck stops.

Possible Key switch turned on while operating lift lever, faulty lift control lever or lift switches 1 and 2, faulty main

cause harness, faulty logic unit, faulty input unit.

Trigger of . . . e I .

the error Detects lift control lever signal of CAN when turning on power (FC specification). Detects lift microswitch 1 or 2
when turning on power (MC specification).

code

Checks

(1)

If this fault occurred during If this fault occurred when
pump motor operation turning on power

(2) Sit on seat, then stop pump motor operation
If fault remains Normal

| (3) Fail-safe function |
|

(4) Turn off power
Sit on seat, then turn on power again without lift
operation
If fault remains Error code "54" or "67" or'(L)"
| (5) Turn off power | (6) Refer to error code
"54"’ Il67" or II(L)"
FC specification
|
MC (7) Change lift control lever to other normal control lever
specification Not changed Error changed
(8) Disconnect connector E-36 of microswitch (9) Repair or replace (10) Replace lift control
Sit on seat, then turn on power again FC-IN harness lever
If fault remains Normal
I ' |
(11) Disconnect battery plug, then perform inverter | (12) Replace lift switch 1 or 2

discharging work

(13) Check continuity between E-04-52 and E-36-1(68)
Check continuity between E-04-51 and E-36-2(67)
Chedk short circuit between E-36-1 and E-36
Check short circuit between E-36-2 and E-36-6

Continuitv. Not shorted No continuitvyShorted




1 i = 1
| : |
| (14) Disconnect battery plug | | (15) Repair or replace main harness

| (16) Replace logic card of logic unit |

502843
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3.32 Tilt Lever, Faulty Setting (H2)

Error code: H2

Display: "H2" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this fault
Situation occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and then
OPEN if truck stops.

Possible Key switch turned on while operating tilt lever, faulty tilt control lever or tilt switch, faulty main harness, faulty
cause logic unit, faulty input unit.
Trigger of

Detects tilt control lever signal of CAN when turning on power (FC specification). Detects tilt microswitch when

fhe error turning on power (MC specification).

code

Checks

(1)

If this fault occurred during If this fault occurred when
pump motor operation turning on power

(2) Sit on seat, then stop pump motor operation

Ncrlmal

I (3) Fail-safe function

(4) Turn off power
Sit on seat, then turn on power again without tilt
operation
If fault remains  Error code "54" or "67" or "(L)"

| (5) Tumn off power | (6) Refer to error code
II54II, ll67ll or II(L)II
FC specification
(7) Change tilt control lever to other normal control lever
MC Not changed Error changed
specification | |
(8) Disconnect connector E-36 of microswitch 9) ﬁ?ﬁﬁ'r or replace (10) Reglace tilt control
Sit on seat, then turn on power again -IN'harness lever
If fault remains Normal
I |
(11) Disconnect battery plug, then perform inverter |_(12) Replace tilt switch

discharging work

(13) Check continuity between E-04-50 and E-36-3(66)
Check short circuit between E-36-3 and E-36-6
Continuity, Not shorte No continuity , Shorted




| (14) Disconnect battery plug

| (15) Repair or replace main harness

| (16) Replace logic card of logic unit
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3.33 Attachment 1 Lever, Faulty Setting (H3)

Error code: H3

Display: "H3" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this fault
Situation occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and then
OPEN if truck stops.

Possible Key switch turned on while operating attachment 1 lever, faulty attachment 1 control lever or attachment 1
cause switch, faulty main harness, faulty logic unit, faulty input unit.
Trigger of

Detects attachment 1 control lever signal of CAN when turning on power (FC specification). Detects

the error . ) : e ..
attachment 1 microswitch when turning on power (MC specification).

code

Checks

(1)

If this fault occurred during If this fault occurred when
pump motor operation turning on power

(2) Sit on seat, then stop pump motor operation

klnrrv‘rl

| (3) Fail-safe function

(4) Turn off Eower. Sit on seat, then turn on power

again without attachment1 operation
If fault remains Error code "54" or "67" or "(L)"
[ (5) Turn off power | (6) "Refer to error code
ll54'l’ "67" Or II(L)II
FC specification
(7) Change attachment 1 control lever to other normal
control lever

MC Not changed Error changed
specification | |
(8) Disconnect connector E-36 of microswitch (9) Repair or replace (10) Replace attachment

Sit on seat, then turn on power again FC-IN harness 1 control lever

If fault remains Normal
| ' |

(11) Disconnect battery plug, then perform inverter | (12) Replace attachment 1 switch

discharging work

(13) Check continuity between E-04-49 and E-36-4(83)
Check short circuit between E-36-4 and E-36-6
Continuity, Not shorted No continuityShorted




I (14) Disconnect battery plug

|
| | (15) Repair or replace main harness

I (16) Replace logic card of logic unit |

502845
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E-12
H-06 | | [ l
— 311 29) 27| 251 23} 21} 19| - | - -} - -V 7 -]-1|1
L 514f-1201] 32| 30] 28] 26| 24| - [20] 18] - [ 4] - | - | 8[- -] 2
FCspecification
FC-IN harness
H-06 E-12
& ;123
Attachment 1 7 | 2 29| Input
control lever | 4] B/ 30 unit
|1 —G——(-E{ 24]
MC specification
E-36 Logics
E-04
3 GND @_&43
Aux 1 /,l},
2 0/12V @ Y/L 29
E-36 E-04
—
E 3'_2I 1 [ --23 ] g g1 LI_I'I [13
el 514 4_56 59| - |55]53]51[49] -] -
64 62[|60 | 'se| - [52] 50[ 48| - 24
(female) (male) : 1]
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3.34 Attachment 2 Lever, Faulty Setting (H4)

Error code: H4

Display: "H4" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this fault
Situation occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and then
OPEN if truck stops.
Possible Key switch turned on while operating attachment 2 lever, faulty attachment 2 control lever or attachment 2
cause switch, faulty main harness, faulty logic unit, faulty input unit.
Trigger of . . I
the error Detects attachment 2 control lever signal of CAN when turning on power (FC specification). Detects
code attachment 2 microswitch when turning on power (MC specification).
Checks
(1) . . .
If this fault occurred during If this fault occurred when
pump motor operation turning on power

(2) Sit on seat, then stop pump motor operation
If fault remains Normal

I (3) Fail-safe function |
I

(4) Turn off power. Sit on seat, then turn on power again
without attachment2 operation
If fault remains Error code "54" or "67" or"(L)"
| (5) Turn off power | (6) Refer to error code
ll54ll, ll67ll or II(L)II
MC FC specification
specification
(7) Disconnect connector E-36 of microswitch (8) Change attachment 2 control lever to other normal
Sit on seat, then turn on power again control lever
If fault remains Normal Not changed Error changed

() BRI e e (10) Reglags g ment

(11) Disconnect battery plug, then perform inverter
discharging work

| (12) Replace attachment 2 switch |

(13) Check continuity between E-04-48 and E-36-5(121)
Check short circuit between E-36-5 and E-36-
Continuity, Not shorted No continuity, Shorted




| (14) Disconnect battery plug

| (15) Replace logic card of logic unit

| (16) Repair or replace main harness
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E-12
H-07
rl [ ] |
[s[a]-]2f1] 31 20 27 2523 21119 - |- | -1 - - E
321 30| 28| 26| 24] - | 20| 18] - | 14| - | - -
L' Ll
FCspecification
H-07 FC-INharness E-12
s 5V R/ %3
Attachment 2 7 2 L/Y S, Input
control lever 4 Y/LP35] unit
1 GND B>
MC specification
E-36 Logics
E-04
6 SNDeD—B173
Aux 2 /&'
? ; 5 0/12V@ G/W 48
E-36
= N E-04
2L 23
"Z'Is 4E i 55 6“ ] |—|_|-| I
(fl_l|) (-|) 631 611759l - [ 55] 53] 51] 49] - —
emale male
64 62[ 60| - [56] - | 52] 50] 48 44
J

il
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3.35 SeatSwitch, Faulty Setting for Hydraulic ((L))

Error code: (L)

Display: "L" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this fault

Situation occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and then
OPEN if truck stops.

Possible Operator not seated, seat switch turned off during pump motor operation, improper seat suspension

cause adjustment, faulty seat switch, faulty main harness, faulty logic unit.

Trigger of

the error Detects seat switch opening when turning on power or during pump operation.

code

Checks

(1)

If this fault occurred during If this fault occurred when
turning on power turning on power

(2) Sit on seat, then stop pump motor operation

| (3) Fail-safe function |
|

(4) Turn off power
Sit on seat, then turn on power again

If fault remains

| (5) Turn off power |

(6) Adjust seat suspension
If fault remains Normal

| (7) Faulty seat switch position|

| (8) Disconnect battery plug I

(9) Disconnect connector C-02, then short-circuit
between terminals C-02-2 and C-02-3
Turn on power again
If fault remains Normal

(10) Disconnect battery plug, then perform inverter | (11) Replace seat switch
discharging work

[ (12) Disconned connectors E-04 and E-03 of logic unit |




- Check continuity between C-02-2 and E-04-43(64)
Check continuity between C-02-3 and E-03-33(58)

Continuity

No continuity

| (13) Replace logic card of logic unit

| (14) Repair or replace main harness

2-82
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C-02

O Seat switch

3

Ejj_ Seat belt switch|_1

) B—&

C-02
1

W/ B@
A7l ——

E-03

sl

35[ 33} -

36| 34} 32

28

LW ]

Ll

0/12V

Logics
E-03

0/12v

32

GND

33

Logics
E-04

43| GND

E-04

|

I

= Il_zll B = IEI 3]

63

61 5ol -

(female) (male)

64

531 51

49

43

62

l:n

44

o

48
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3.36 FNRLeverFault (EE)
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Error code: EE

Situation Gear of lever changes to neutralstatusl, thus traveling inhibited.
Possible Lever fault, harness fault, logic unit fault

cause

Trigger of AllFNRs are ON (armrest FNR)

theerror All FNRs are OFF

code Both FRs are ON (normal or foot direction)

Checks

Other than armrest FNR

I (1) Disconnect battery plugand discharge

(2) Disconnect E-03, E-04, and A-01 harnesses
Place FNR lever in neutral.
Chedk continuity between E-04-43 and E-03-37
Chedk continuity between E-04-43 and E-03-36
Check continuity between E-03-36 and E-03-37

O'lfén SHpTt

(3) Connect A-01
Chedk continuity between E-04-43 and E-03-37
Check continuity between E-04-43 and E-03-36
Check continuity between E-03-36 and E-03-37
Open short

| (4) Replace harness

I (5) Replace logic card of login unit

Armrest FNR

| | (6) Replace FNR lever

| (7) Disconnect battery plug and discharge

(8) Disconnect E-12 and B-01
Place FNR lever in neutral
With tester, check continuity between:
E-12-18 and E-12-14
E-15:28 and E-12-14

Open short

(9) Check continuity between B-01-1 and E-12-19
Continuity No continuity

(10) Connect B-01
With FNR lever in neutral

check continuity between E-12-20 and E-12-14

check continuity between E-12-18 and E-12-14 and

| (11) Replace hamess
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With FNR lever in position other than neutral
check continuity between E-12-19 and 14
Open short

(12) With FNR lever in neutral

Check continuity between E-12-19 and E-12-14

Continuity

No co[ntinuity

| (13) Replace FNR lever

(14) Replace logic card of logic unit

| (15) Replace harness
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E-04
631 61 "5l - [ 55 53] 51] ao] - | - 22
64] 62 FeoT - [ 56] - | 52| 50| 48] - 24
II | WF|
E-03
I_I_I_| A-01
- | -§37{35[33] - |- |- |
- | -138]| 36| 34] 32] - | 28 =l (]
L ¥ | W] : -
a8l - = —lRe e
g - - N B
. Back buzzer
c LO%'CES (female) (male)
-04 and E-03 A-01
Forward |37 224 8 o
Br Direction
Rev&(PS Z’-‘@@g GND > 2 lever
Accelidle i !
switch +
Pumpinverter
N terminal
E-12
B-01 Input unit
o] F 23R 18
W/L
Joystick bo N 4 15,
Lo e R 4 22 20
(option) G/R GND
GN 3 _l_ _T_ 14
B-01 NEG
1]2 E-12
3] 4
| |
31| 29| 27| 25| 23| 21} 19| - -1-1-171-
s 3o ] 2NLk 201 Do A1 1 9N 10 1 141 I (o] o
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| FESEE) ..ot I O ‘I]
LI

502260

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.37 Display Communication Fault (60)

2-85

Error code: 60

Display: "60".
Situation
Normal truck operation All truck operations inhibited
Possible Faglty main harness, faulty display unit, faulty logic Faulty logic unit
cause unit.
Trigger of Communication isimpossible. Hour meter data of e .
theerror . o Communicationisimpossible.
display unit is abnormal.
code
Checks

(1) Disconnect battery plug, then perform inverter
discharging work

| (2) Check connection of display connector

CAN

(3) Disconnect connector E-02 and H-03
Check continuity between E-02-5 and H-03-9(3)
Check continuity between E-02-6 and H-03-10(4)

Continuity

No continuity

(4) Connect E-02
Measure resistance between H-03-9 and10
(harness side)

120Q* 5%

| (5) Replace harness

Not

(6) Measure resistance between H-03-9 and 10
(displace side)
1200+ 5 %

I (7) See troubleshooting for code E"65"

Not

(8) Connect H-03 and disconnect E-02
Measure resistance between E-02-5 and 6

| (9) Replace display

(hagssssie) Not
| |
(10) Check to see if these are shorted to other signal
cables
Not shorted Shorted

| (11) Replace harness

| (12) Replace display unit |

If fault remains




(15) Disconnect battery piug, then periorm inverier | \(l4)R~epalr or replace narness
discharging work

| (15) Replace logic card of logic unit |

502849
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E-01
15 13] 11] 9 | - 51 3] -
16] 141 121 10| - 6| 4| -
E-21 Key switch
Power card 2 v
E-01 —6)>— 1
Battery + C-08
C-08
13 L1
3 —|10A|—| 2] 1
4 4] 3
Fuse holder

o[ 5] H-02 Ve

(FO) 1 |
¢- E‘L2|1|:I [12)
—]
(female) (male)
Emetrgency SW

o E-37
I (FO) ! (MO
] Lo |
I ey G-
L7l e6l50 4)14l5]6]7]
w19 9] 8./ . 8| 9] 10/ £ SW
metrgenc
Logics (female) (maIe)_HB gency
E-02 Battery voltage Go— 1 _BAM
WB
CAN | 5 2D o 4
Display
AN |6 <o) 0/t
e — GND 4 _EMl
16 H-03

]
WO R

E-02
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3.38 Logic CardInitialize Failure(61)

Error code: 61

Situation Display: "61". All truck operations inhibited. Line contactor OPEN and ST contactor OPEN.

Possible Setup Option Group 3 data not set, Setup Option Group 1 and 2 default data not set, faulty Setup Option data,

cause faulty logic unit.

Trigger of . - . e . . .

the error Setup Option data is in abnormal setting range. MC specification is set at #43 while CAN data is received from

input unit or output unit.
code
Checks

I (1) Turn off power, then turn on power in Setup Option Group3 setting

(2) Set Setup Option Group 3 data
Confirm that SUO#43 and 50 have been set up correctly and their combination
with output unit and input unit is corect

| (3) Set Setup Option default data |

| (4) Turn on power |

If fault remains

| (5) With service tool, set Setup Option Group 3 data |

| (6) With service tool, set Setup Option default data |

If fault remains

| (7) Disconnect battery plug |

| (8) Replace logic card of logic unit |

| (9) With service tool, set Setup Option Group 3 data |

| (10) With service tool, set Setup Option default data |

Tilt horizon Function
Enable Disable

FC | Input | Input
output | output

v~ | output -
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Error code: 62

Situation Display: "62". All truck operationsinhibited. Line contactor OPEN and pump contactor OPEN.

Possible Faulty EEPROM data, faulty logic unit.

cause

Trigger of . o . —

the error ROM/RAM SUM value of logic card is different from check data. EEPROM SUM value of logic card is different
from check data.

code

Checks

| (1) Turn off power, then turn on power in Setup Option Group3 setting

| (2) Set Setup Option Group3 data

| (3) Set Setup Option default data

| (4) Turn on power in "RUN" mode

Error code "61"

If fault remains"62"

(5) Disconnect battery plug, then perform inverter

| (6) See troubleshooting for code "61"

discharging work

| (7) Replace logic card of logic unit

Set Setup Option default data

(8) With service tool, set Setup Option Group 3 data
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3.40 Traction Inverter R.H.,Fault (63)
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Error code: 63

Display: "63". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

Situation Traction motor and pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except lowering the mast.
Faulty main harness or connector E-07 comes off.
Possible (Communication between logic unit and traction inverter.)
cause Faulty logic unit.
Display fault
Traction inverter is connected as pump inverter
Trigger of (E-07-9is connected to GND or installed pump DSP card).
the error ROM SUM value of traction inverter is different from check data.
code RAM of traction inverter is faulty
Communication between logic unit and traction inverter is impossible.
Checks

I (1) Disconnect battery plug, then perform inverter discharging work

(2) Remove DSP cover, then remove connector E-07
Check the contact face both of connector E-07on harness side and-E 07on inverter side
Connect connector E-07 and tuning on power

If fault (63) remains

| (3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01
Check no continuity between E01-3 and E-01-6 Check no continuity between E01-3 and E-01-11
Check no continuity between E01-4 and E-01-6 Check no continuity between E01-4 and E-01-11

No Continuity Continuity
14V,8V
power supply
(5) Disconnect connector E-07 and E-01 of logic unit. | (6) Repair or replace main harness

Check continuity between E-01-4 and E-07-18(11)

Check continuity between E-01-6 and E-07-20(12
Check continuity between E-01-3 and E-07-17

Continuity No Continuity

10

CAN

(7) Disconnect connector E-02 of logic unit
(Already disconnected. E-07 and E01)
Check continuity between E-02-5 and E-07-3(3)
Check continuity between E-02-6 and E-07-4(4)

Continuity No Continuity




(8) (Already disconnected. E-01, E-02 and E-07) | (9) Repair or replace main harness
Resistance between
E-02-5(3) and E-02-6(4)of harness side connectors

60 Q+5% Other than60 Q2 £5 %

(10) Perform CAN check of

[ H b [l [P ZaY A\
P UlTmp miveitcr T auit (VY

502852
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(11) Connect connector E-070f traction inverter
(Already disconnected. E-02 and E01)
Resistance between E-02-5(3) and E-02-6(4) of
harness side connectors

6002 *5% Other than60 Q 5 %

(12) Replace DSP card of
traction inverter

(13) Check E-07-8 and E-07-9 that pin is not inserted in
No Yes

l
| (15) Repair or replace main harness

(14) Disconnect connector E-07
Connect connector E-01 and E-02 to logic unit, then
turn on power again

(16) Measure voltage between E-07-18(11) and E-07-20(12)
Confirm valueis 8+ 2V
Measure voltage between E-07-17(10) and E-07-20(12)
Confirm value is from 14 £ 2V
Normal Abnormal

| (17) Disconnect battery plug. then perform inverter discharging work |

| (18) Replace DSP card of traction inverter | (19) Replace power supply card of logic unit
If fault remains
(20) Disconnect E-03, E-04, E-05, E-06, E-07, E-08
Reconfirm step (16) after power on
Normal Abnormal
(21) After step (17), (22) Repair or replace main
Connect E-07 harness
Reconfirm step (16)
Normal Abnormall
I |
|
(23) After step (17), (24) Replace DSP of
Connect E-06 Traction inverter Right
Reconfirm step (16)
Normal Abnormal|
I
| |
(25) After step (17), (26) Replace DSP of
Connect E-05 Traction inverter Left
Reconfirm step (16)
Normal Abnormal|
I |
|
(27) After step (17),
Connect E-08 (28) ﬁﬁ,%ﬁg? DSP of Pump
Reconfirm step (16)
Normal Abnormal



I (29) Replace Logics Unit I (30) Replace DSP EPS

controller

502853
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E-02 E-07
i I = (] | I
-2321191715— 97531 19117 - | -1 -1 -[ 7] 5] 3| 1
- 124 20 18] - [ - - [ 4] 2 20[18[16] - | -| -1 -l6lal2
L 1] o T o
Logics
E-02
' Traction inverter (right)
E-07
can |51 =) l | | Inside|  Inside
6 M@ s e
j. I— 4 cover case
5 BAG - o 16 - —P— Fuse
3 R/Y 0 14V 17
Power | 4 ®A-01D gy 18] DSP IMS Q Battery (-)
518 : L GND ~o| card ad | b oo
GND >
1 g 8 /‘
: HO—@
Power card T Flat
E-01 Br/R ] cable _®—{@_
B 1
E-01 12V RY 5
I W/Bl¢
L/B 7
15/ 13]11] 9] - |5 - ND B [5g
16| 14| 121 10] - | 6 -
E-17 Traction motor (right)
% 3 Sewsst v W—Qp—
(W—(p——
2 =D
: ] Thermd
_@— 2 sensor
1 341Q 150°C [302°F]
E-14 125kQ -30°C [-22°F]
A —
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Error code: 64

Display: "64". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.
Situation Traction motorand pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.

Possible (Communication between logic unitand traction inverter.)
cause Faulty logic unit.
Display fault.

Faulty main harness or connector E-06 comes off.

code RAM of traction inverter is faulty.

Traction inverter is connected as pump inverter.
Trigger of (E-06-9 is connected to GND or installed pump DSP card.)
the error ROM SUM value of traction inverter is different from check data.

Communication between logic unit and traction inverter isimpossible.

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

Connect connector E-06 and tuning on power

(2) Remove DSP cover, then remove connector E-06
Check the contact face both of connector E-0O6on harness side and E-06 on inverter side

If fault (64) remains

| (3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01

Check no continuity between E01-3 and E-01-6 Check no ocontinuity between E01-3 and E-01-11
Check no continuity between E01-4 and E-01-6 Check no continuity between E01-4 and E-01-11

Check continuity between E-01-3 and E-06-17

Check continuity between E-01-4 and E-06-18(11)
Check continuity between E-01-6 and E-OG-ZOE]%;
Continuity No Continuity

No Continuity Continuity
14V, 8V
power supply
(5) Disconnect connector E-06 and E-01 of logic unit | (6) Repair or replace main hamess |

CAN | [

(7) Disconnect connector E-02 of logic unit
@Iready disconnected. E-06 and EO1)

heck continuity between E-02-5 and E-06-3(3)
Check continuity between E-02-6 and E-06-4(4)
Continuity No Continuity

(8) (Already disconnected E-01, E-02 and E-06)
Resistance between

E-02-5(3) and E-02-6(4)of harness side connectors
60 Q5% Other than 60 Q +5 %

| (9) Repair or replace main harness




(10) Perform CAN check of
Pump inverter Fault (65)

(11) Connect connector E-060f traction inverter
(Already disconnected. E-02 and E01)

Mesesnnectxistance of CAN with connector E-02
Resistance between E-02-5(3) and E-02-6(4) of
harness side connectors

60 Q5% Other than 60 Q £5 %

(12) Replace DSP card of
traction inverter
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(15) Measure voltage between E-06-18(11) and E-06-20(12)
Confirm valueis8+2V
Measure voltage between E-06-17(10) and E-06-20(12)
Confirm value is from 14 £ 2V

Normal Abnormd

| (16) Disconnect battery plug, then perform inverter discharging work

| (17) Replace DSP card of traction inverter | (18) Replace power S#“?p'y card of logic unit
a

ult remains

Normal

(19) Disconnect E-03, E-04, E-05, E-06, E-07, E-08
Reconfirm step (15) after power on

Abnormal

(20) After ste;I)E(1 6),
Connect E-07
Reconfirm step (15)

Normal Abnormal

(21) Repair or replace main
harness

(22) After step (16),
Connect E-06

Nomlﬁgf:onﬁrm S}ggn(cl?%al

(23) Replace DSP of
Traction inverter Right

(24) After step (16),
Connect E-05
Reconfirm step (15)

Normal Abnormal

(25) Replace DSP of
Traction inverter Left

(26) After step (16),
Connect E-08
Reconfirm step (15)

Normal Abnormal

(27) Replace DSP of Pump
inverter

| (28) Replace Logics Unit |

(29) Replace DSP EPS
controller
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5 %@ . sz 16 - —{B&— Fuse
3 10 17 |
Power | 4 A1) A d 18| DSP IMS |; Battery (-)
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3.42 Pumplinverter Fault(65)

Error code: 65

Display: "65". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

Situation Traction motor and pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operationsinhibited except mastlowering operation.
Faulty main harness or connector E-05 comes off.
Possible (Communication between logic unit and traction inverter.)
cause Faulty logic unit.
Display fault
Pump inverteris connected as traction inverter.
Trigger of (E-05-9is connected to GND or installed traction DSP card.)
theerror ROM SUM value of pump inverter is different from check data.
code RAM of pump inverter is faulty.
Communication between logic unit and traction inverter is impossible.
Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Remove DSP cover, then remove connector E-05
Check the contact face both of connector E-05 on harness side and E-05 on inverter side
Connect connector E-05 and tuning on power

If fault (65) remains

| (3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01
Check no continuity betweenE-01-3 and E-01-6
Check no continuity betweenE-01-3 and E-01-11
Check no continuity betweenE-01-4 and E-01-6
Check no continuity betweenE-01-4 and E-01-11
No Continuity Continuity

14V, 8V

power supply

(5) Oirsaopenticanpesdan&eRE &t of-bwics (Wit
Check continuity betweenE-01-6 and E-05-20(12)
Check continuity betweenE-01-3 and E-05-17(10)

Continuity No Continuity

CAN

(6) Disconnect connector E-02 of logics Unit
S,:Already disconnected E-05 and E-01)
heck continuity between E-02-5 and E-06-3(3)
Check continuity between E-02-6 and E-06-4(4)
Check continuity between E-05-14 and E-05-15




vonmninuity NO contnuity
|

[ (7) Repair of replace main hamess

(8) Resistance between E-02-5 and E-02-6 of harness side connectors
120 Q 5% Other than120 Q 5 %
| |
(9) Measure resistance of CAN for Pump inverter (10) Perform CAN check of Display communication
DSP card Fault (60)

Resistance between E-05-3 and E-05-4 of DSP card
side connectors
120 Q5% Other than 120 Q 5 %

|
| (11) Replace DSP card of pump inverter
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(12) Connect connector E-05 of pump inverter
(Already disconnected E-02 and E-01)
Resistance between E-02-5 and E-02-6 of harness
side connectors

60Q £5% Other than 60 Q 5%
|
| |
(13) Check E-05-8 that pin is not inserted in I (14) Replace DSP card of pump inverter |
No Yes

|
| .
| (16) Repair or replace harness |

(15) Disconnect connecter E-05
Connect connector E-01 and E-02 to logic unit, then
turn on power again

(17) Measure voltage between E-05-18and E-05-20(12)
Voltage should beis8 +2V
Measure voltage between E-05-17 and E-05-20(12)
Voltage should be is 14 £ 2V
Normal Abnormal

| (18) Disconnect battery plug, then perform inverter discharging work

| |
L(_‘IQ.).B.E.pIane.DS.&:a:d.nLle.ﬁ.t:ar‘ﬁnn inverter | (20) Replace power s“p%k/‘ﬁard of _Iogic unit

remain

(21) Disconnect E-03, E-04, E-05, E-06, E-07, E-08
Reconfirm step (17) after power on

Normal Abnormal

(22) After step (18), 23) Repai | i
Connoct E207 ( )haerﬂggsor replace main
Reconfirm step (17)

Normal Abnormal

[
I .

(24) éfter Stf%(ag), (25) Replace DSP of

onnect k- Traction inverter Right
Reconfirm step (17) raction inverter Rig
Normal Abnormal
[
| .

(26) After step (18), (27) Replace DSP of
ﬁBEBﬁﬁI‘rFr'SQQp (17) Traction inverter Left

Normal Abnormal

[
I .

(28) Atter step (18), 29) Replace DSP of P
Connect E-08 ( )im‘?é’r?e‘}e orFump
Reconfirm step (17)

Normal Abnormal

I
I !
| (30) Replace Logics Unit | [ (31) Replace DSP EPS
controller
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3.43 Input UnitFault (67)

Error code: 67

Situation Display: "67". All truck operations inhibited. Line contactor OPEN and pump contactor OPEN.
Possible
cause Faulty remote input unit, faulty main harness, faulty logic unit.
Trigger of . o o L L .
ROM/RAM SUM value of input unit is different from check data. Communication with input unit is impossible.
the error . RO
code SUO #43 (Hydraulic Control Selection) is incorrect.
Checks
(1) _ i . :
Without service tool With service tool
(2) Chedk input unit status with FC input /output monitor
Normal Error
' I
|
| (3) Turn off power | (4) Disconnect battery plug, then replace input unit

Confim value is14 +2 'V
Normal

(5) Disconnect connector E-12 of input unit, then measure voltage between E-12-1(12) and E-12-2(10)

Abnormal

(6) Disconnect battery plug, then perform inverter

(7) Turn off power, then disconnect connector H-02 of
harness and connector H-02 of FCAN harness

discharging work

(8) Disconnect connector E-02 of logic unit
Check continuity between E-12-7 and E-02-5(3)
Check continuity between E-12-8 and E-02-6(4)

Continuity No continuity

(9) Measure voltage between H-02-07(12) and H-02-10(10)
Confirm value is14+ 2V

Normal

Abnormal

I (10) Replace input unit |

(11) Repair or replace
FC-IN harness

(12) Disconnect battery
plug, then perform
inverter
discharging work

(13) Disconnect connector H-02of FC-IN harness
Check continuity between H-02-1 and E-02-5§3g
Check continuity between H-02-4 and E-02-6(4

Continuity No continuity

(14) Check continuity between E-01-3 and H-02-10(10)
Check continuity between E-01-6 and H-02-7(12)

Continuity

No continuity

(15) Repair or replace (16) Repair or replace
FC-IN harness ma?n hamess

(17) Replace power
supply card of logic
unit

(18) Repair or replace
main hamess
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Error code: 68

Situation Display: "68". All truck operations inhibited. Line contactor OPEN and pump contactor OPEN.

Possible

cause Emergency switch opened, faulty remote output unit, faulty main harness, faulty logic unit.

Trigger of Emergency switch is detected. ROM/RAM SUM value of output unit is different from check data.

the error Communication with output unit is impossible. SUO #43 (Hydraulic Control Selection) is incorrect. SUO #50
code (Tilt Holizon Function) is incorrect.

Checks

(1) Check emergency switch

Not pushed Pushed
| (2) Release emergency switch
(3) Checks
Without service tool With service tool
(4) Check output unit status with FC input/output monitor
Normal Error
I
| |
[ (5) Turn off power (6) Disconnect battery plug, then replace output unit

Turn off power

(7) Disconnect connector E-1
voltage between E-10-20(10) and E-10-19(12)
Confim value is14 £ 2
Normal

0 of output unit, then Measure

Abnormal

(8) Disconnect battery plug, then perform inverter

(9) Disconnect battery plug, then perform inverter

discharging work

discharging work

(10) Disconnect connector E-02 of logic unit

Check contjnuity between E-02-5 and E-10-13
Check continuity between E-02-6 and E-10-14

Continuity

E

3)

No continuity

(11) Check continuity between E-01-3 and E-10-20(10)

ChedsRndRyY between E-01-6 308 ECIiRHP)

(12) Replace power supply| (13) Repair or replace
card of logic unit main hamess

| (14) Replace output unit

| (15) Repair or replace main harness
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3.45 EPS Controller Fault(71)

Error code: 71

Display:"71". All operations inhibited except mast lowering operation. Line steering contactor OPEN. Traveling

S speed limited to 5 km/h.
Faulty main harness or connector E-08 comes off.
. (Communication between logic unit and traction inverter.)
Possible L
. Faulty logic unit.
Display fault.
PS Controller fault.
. ROM SUM value of pump inverter is different from check data.
Trigger of . .
RAM of pump inverter is faulty.
the error o S - .
Communication between logic unit and PS controller isimpossible.
code v L
No life signal is inputted.
Checks

I (1) Disconnect battery plug, then perform inverter discharging work

(Z)Bﬁg&\'tﬁg%%ﬂ?ﬂ?rfgég%oth of connector E-08 on harness side and E-08 on inverter side
Connect connector E-08 and tuning on power

If fault (71) remains

| (3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01
Chedk no continuity between E-01-3and E-01-6
Check no continuity between E-01-3 and E-01-11
Check no continuity between E-01-4and E-01-6
Check no continuity between E-01-4 and E-01-1
No Continuity Continuity

1

14V, 8V

power supply

(5) Disconnect connector E-08 and E-01 of logics Unit
Check continuity betweenE-01-4 and E-08-1(11)
Check continuity betweenE-01-6 and E-08-25(12)
Check continuity betweenE-01-3 and E-08-18(10)

Continuity No Continuity

CAN

(6) Disconnect connector E-02 of logics Unit
g\lready disconnected E-01 and E-08)
hedk continuity between E-02-5 and E-08-21(3)
Check continuity between E-02-6 and E-08-30(4)
Continuity No continuity




| (8) Repair or replace harness

_ (7) Resistance between E-02-5(3) and E-02-6(4) of harness

side connectors
60 Q5% Otherthan 60 Q £5 %

(9) Connect connector E-08 of EPS controler | (10) Perform CAN check of Pump inverter Fault(65) |

(Already disconnected E-01 and E-02)
Measure resistance of CAN with connector E-02

Hesztarctebdetween E-02-5(3) and E-02-6 (4) of
harness side connectors
60 Q5%

Other than 60 Q 5%

]
| (11) Replace EPS controller
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(12) Disconnect E-08
Check continuity between E-04-53 and E-08-8(28)
Continuity No Continuity

(13) Check E-08-9 that pin is not inserted in | (14) Replace harness

No Yes

(15) Disconnect connecter E-02 I (16) Repair or replace harness

Connect connector E-08 and E-01 to logic unit, then
turn on power again

(17) Measure voltage between E-08-18(10) and E-08-25(12)
Confim value is8 £2 V
Measure voltage between E-08-18(10) and E-08-25(12)
Confirm value isFrom 14 2 'V
Normal Abnormal

| (18) Disconnect battery plug, then perform inverter discharging work

| (19) Replace EPS controller I (20) Replace power supply card of logic unit

If fault remains

(21) Disconnect E-03, E-04, E-05, E-06, E-07, E-08
Reconfirm step (17) after power on

Normal

Abnormal

(22) After step (18),
Connect E-07
Reconfirm step (17)

Normal Abnormal

(23) Repair or replace main
harness

(24) After step (18),
Connect E-06

Reconfirm step (17)
Normal Abnormal

(25) Replace DSP of
Traction inverter Right

(26) After step (18),
Connect E-05
Reconfirm step (17)

(27) Replace DSP of
Traction inverter Left.

Normal Abnormal
I
| .
(28) After step (18),
Connect E-08 (29) ilﬁsgil_?;.e DSP of Pump
Reconfirm step (17)
Normal Abnormal

[ (30) Replace Logics Unit |

(31) Replace DSP EPS
controller
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3.46 Contactor Coil Fault(72)

Error code: 72

Situation

Display: "72". All truck operations inhibited. Line contactor OPENand pump contactor OPEN.

Possible
cause

Faulty line contactor, faulty pump contactor, faulty main harness, faulty logic unit.

Trigger of
the error
code

By short circuit detection signal of logic card.

Checks

Without service tool

With service tool

(2) Find faulty contactor (line contactor or steering
contactor) with inpufoutput monitor

| (3) Disconnect battery plug, then perform inverter discharging work

Line contactor

(4) Check line contactor or Steering contactor (Check faulty contactor if found with service tool)

Steering contactor

(5) Remove coil side terminals ofline contactor
Disconned connector E-04 of logic unit

(6) Remove il side terminals ofsteering contactor
Disconned connector E-04 of logic unit

(7) Check short circuit between coil terminal plus(+) and
minus (-)of harness
Not shorted Shorted

(8) Chedk short circuit between coil terminal plus(+)and
minus(-) of harness

Shorted

Not shorted

|—{ (9) Repair or replace main harness }J

(10) Measure coil resistance
[44 Q at -30°C (-22°F) to 66 Q at 80 °C (176 °F)]
Abnormal Normal

(11) Measure coil resistance
[61 Q at-30 °C (-22 °F) to 91 Q at80 °C (176 °F)]
Normal Abnormal

| (12) Replace line contactor

| \—{ (13) Replace logic card of logic unit | (14)

Replace Steering contactor |
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3.47 HydraulicLock Solenoid Fault (74)

Error code: 74

Situation Display: "74". Pump motor operation inhibited. Normal traction motor operation and power steering
operation.

Possible . . . .

e Faulty lift lock valve, faulty main harness, faulty logic unit.

Trigger of

the error By short circuit detection signal of logic card.

code

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Disconnect connedtor E-04 of logic unit
Disconnect connector E-13 of lift lock valve

(3) Check short circuit between E-13-1 and E-13-2 of harness side
Shorted Not shorted

|_(4) Repair or replace main harness | (5) Check short cirauit between E-13-1 and E-13-2 lift lock
valve side connectors

Measure coil resistance

[7.9 Q at-30 °C(-22 °F)to 11.8 Q at 80 °C (176 °F)] (MC)
[22.1 Q at-30 °C(-22 °F) to 37.6 Q at 80 °C (176 °F)] (FC)

Normal Abnormal

(6) Replace logic card of |_(7) Replace lift lockvalve |
logic unit
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Key Switch
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3.48 Parking Brake Fault(75)

Error code: 75

Display: "75". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

Situation Traction motor and pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.

cP;)jz;ble Faulty parking brake coil, faulty main harness, faulty logic unit.

Trigger of

the error By short circuit detection signal of logic card.

code

Checks

(1)

Without service tool With service tool

| (2) Find Parking brake with inputioutput monitor

| (3) Disconnect battery plug, then perform inverter discharging work

(4) Disaonnect connector E-04 of logic unit (Check faulty valve if found with service tool)
PKB PKB2
(5) Disconnect connector E-04 of logic Unit (6) Disconnect connector E-040f logic Unit
Disconnect connector E-23 of PKB Disconnect connector of PKB
(7) Check short circuit between E-23-1(301) and (8) Chec short cirauit between E-23-3(302) and
E-23-2(303) of harness side E-23-4(304) of harness side
Not shorted Shorted Shorted Not shorted
| (9) Repair or replace main harness |
(10) Check short cirauit between unload valve side (11) Check short circuit between liftlock valve side
nnect
Sasure coil resistance freast asure "ol resistance
[13.5 Q at -30 °C (-22 °F) to 25.3 Q at 80 °C (176 °F)] [13.5Qat-30 °C (-22 °F) t0 25.3 Q at 80 °C (176 °F)]
Shorted Not shorted Normal Abnormal

| (12) Replace PKB 1 | | (13) Replace logic card of logic unit | |(14) Replace PKB 2
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Key Switch
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3.49 PDS BuzzerFault(76)

2-111

Error code: 76

Situation

Display: "76". All operations available except for the buzzer.

Possible
cause

Faulty PDS buzzer, faulty main harness, faulty logic unit.

Trigger of
theerror
code

By short circuit detection signal of logic card.

Checks

| (1) Disconnect battery plug, then perform inverter discharging work

(2) Disconnect connector of PDS buzzer
Check drcuit between R1 and R2 of side

Not shorted Shorted

| (3) Repair or replace main harness

(4) Check short circuit between R1 and R2 or PDS buzzer

Not shorted Shorted

| (5) Replace PDS buzzer

(6) Disconnect connector of E-03 and E-04 of Logics
Check short circuit between E-03-34 and R/W of key switch
Check short circuit between E-04-44 and RW of key switch

Not shorted Shorted

| (7) Replace logic card of logic unit | | (8) Repair or replace main harness
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3.50 Battery Voltage Too Low (78)

2-113

Error code: 78

Situation Display: "78". All truck operations inhibited. Line contactor OPENand pump contactor OPEN.

Possible Faulty or discharged battery, low voltage battery, improper battery voltage setting (Setup Option #41),
cause improper battery voltage adjustment setting (Setup Option #46), faulty main harness, faulty logic unit.
Ir:fgrer:)?f Corrected battery voltage is too low. Battery voltage is corrected by #46 value.

code 36 V battery:less than 30 V 48V battery:less than 42V

Checks

(1) Disconnect battery plug
Measure battery voltage with multimeter

36 V battery: 34 to 42 V, 48 V battery: 45 to 60 V

Abnormal

| (2) Turn on power in Setup Option Group 3 setting

I | (3) Charge battery or replace with proper battery

E'mﬂ%—l

| (5) Turn off power and turn on power again

If fault remains

(6) Disconnect battery plug, then perform inverter

discharging work

(7) Disconnect connector E-01
Check continuity between E-02-19(105) and E-01-14

Continuity No continuity

(8) Perform inverter discharging work, then replace logic
card of logic unit

| (9) Repair or replace main harness
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3.51 Battery Voltage Too High (79)

Error code: 79

Situation Display: "79". Alltruck operationsinhibited. Line contactor OPEN and pump contactor OPEN.

Bagsible AP igRyShRsAsSgLAG s iR datipgr Satlerd meraRe) Hatirpyeitagsisetting (Setup Option #41),
Ir:fgrergr)f Corrected battery voltage is too high. Battery voltage is corrected by #46 value.

code 36 V battery:more than 42V 48 V battery: more than 60 V

Checks

(1) Disconnect battery plug
Measure battery voltage with multimeter
36 V battery: 34 to 42 V, 48 V battery: 45 to 60 V Abnormal

| (2) Turn on power in Setup Option Group 3 setting I I (3) Replace with proper battery

| (5) Turn off power and turn on power again |

If fault remains

(6) Disconnect battery plug, then perform inverter
discharging work

(7) Perform inverter discharging work , then replace logic
card of logic unit
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3.52 Battery Consumption Too Much (Lo)

Error code: (Lo)

e Display: "Lo" flashes. Battery low indicator ON. All truck operations inhibited. Line contactor OPEN and pump

Situation
contactor OPEN.

cP;)szble Extremely consumed battery, faulty main harness, faulty logic unit.
Trigger of
theerror Corrected battery voltage is less than 22 V. Battery voltage is corrected by #46 value.
code
Checks

| (1) Disconnect battery plug

|
(2) Check battery voltage
22V or more Less than 22V

| (3) Perform inverter Elscﬁargmg work | | (4) Charge battery or replace with new battery

(5) Disconnect connector E-01 and E-04
Check continuity between E-04-19(105) and E-01-14
Continuity No continuity

| (6) Replace logic card of logic unit I I (7) Repair or replace main harness
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3.53 Tilt Angle Sensor Fault (80)

2-119

Error code: 80

Situation

Tilt mechanism for securing horizontal operation disabled.
All other operations are available.

Possible
cause

Tilt angel sensor fault, harness fault, logic unit fault

Trigger of
the error
code

Tilt angle sensoris more than 4.9V, or less than 0.1 V.

Checks

| (1) Disconnect battery plug

(2) Disconnect E-02 or E-03 cable of logic and tilt angle sensor
Check continuity between E-02-26 and Tilt Angle Sensor-1(Power)
Check continuity between E-03-29 and Tilt Angle Sensor-2(Output)

Check continuity be&gifuflg-25 and Tilt Angle Sensor-3(GND) No continuity

(3) Disconnect connecter E-01
Check continuity between E-02-04 and E-01-10

Normal Abnormal

(4) Connect logic connector E-02 and E-03 and
connect battery plug Turn on power
Check voltage between Sensor-1(Power) and

Replace tilt angle sensor

Sensor-3(GND)
5V£10% Outside acceptable range
| [
(5) Turn off power, turn off battery and discharge I (6) Replace harness

If fault remains

replace logic card of logic unit

(7) Reinstall tilt angle sensor just has been replaced and |_(8) Replace logic power board
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3.54 LoadSensorFault(81)
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Error code: 81

Situation

Pitch control and tilt mechanism to secure horizontal operation are disabled.

All other operations are available.

Possible
cause

Load weight sensor fault, harness fault, logic unit fault

Trigger of
theerror
code

Load weight sensoris more than 4.9V, or less than 01 V.

Checks

| (1) Disconnect battery plug

(2) Disconnect cable of logic and load weight sensor
Check continuity between E-02-24 and E-20-3(55)
Check continuity between E-02-23 and E-20-1(54)

Ched<88mlj}‘udii¥ybetween E-OS-%? and E-20-2(56)

O continuity

(3) Disconnect connecter E-01
Check continuity between E-02-04 and E-01-09

Normal Abnormal

(4) Connect logic connector E-02 and E-03 and connect
battery plug
Turn on power
Check voltage between E-20-3(Power) and

E-20-1(GND)

| (5) Replace harness

5V10% Outside acceptable range
[

(6) Turn off power, turn off battery and discharge
Replace load weight sensor

| (7) Replace logic card of logic unit

If fault remains

(8) Reinstall the load weight sensor just has been replaced
and replace logic card of logic unit
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3.55 Handle SensorFault (82)

Error code: 82

Display:"82". All operationsinhibited except mast lowering operation. Line steering contactor OPEN. Travelling

Situation speed limited to 5 km/h.

Possible . . .

cause Steering wheel unit fault, harness fault, power steering controller fault

Trigger of One cycle of steering wheel angle input is not within the range between 4 to 6.67 ms.
theerror . . . .

code Steering wheel angle input difference between A and B phase is more than 8 degrees.
Checks

| (1) Disconnect battery plug

(2) Disconnect cable of ESP controller and steering wheel
unit sensor
Check continuity between E-08-26 and F-01-1(27)
Check continuity between E-08-7 and F-01-3(24)
Check continuity between E-08-15 and F-01-4(25)
Check continuity between E-08-24 and F-01-2(26)
Continuity No continuity

(3) Connect power steering controller connector and | (4) Replace harness

connect battery plug
Turn on power
Check voltage between F-01-1(Power) and

Replace steering wheel unit

F-01-2(GND)
5V+10% Outside acceptable range
|
| |
(5) Turn off power, turn off battery and discharge | (6) Replace logic power board
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3.56 PS Motor Current Sensor Fault (A4)

Error code: A4

e Display: "A4". All truck operations inhibited. Line contactor OPEN and ST contactor OPEN.

Situation L . .
All operations inhibited except mast lowering operation.

Possible Power steering controller.
cause
Trigger of
theerror When turning on power, current sensor value is out of -120A.
code
Checks

| (1) Disconnect battery plug |

| (2) Replace EPS controller |
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3.57 PS Motor Over-current (A5)
Error code: A5
o Display: "A5". All truck operations inhibited. Line contactor OPEN and ST contactor OPEN.
Situation , s ) :
All operations inhibited exceptmast lowering operation.
Faulty PS motor. (Contain the bearing sensor)
Faulty contact or wire breakage of PS motor speed sensor harness.
Possible Faulty PSinverter.
cause Faulty contact or wire breakage of DSP flat cable in PS inverter.
Faulty DSP card of PS inverter.
Faulty main harness.
Trigger of
the error Motor current is more than 116 A (Moment) or 113 A(1 mS) or 112 A(1.6 mS).
code
Checks
| (1) Disconnect battery plug, then perform inverter discharging work
(2) Check EPS motor body and terminal for burning and small
Normal Abnormal
(3) Check motor terminal f(U W phases)for shorting to the I (4) Replace EPS motor
motor body and truck frame
Not shorting shorting
| | .
(5) Confirm cable looseness and improper connections (6) Remove the all cables of motor and traction inverter
(U W phases) for EPS controller and motor terminals (PN U W)
Normal Abnormal Check motor terminals for shorting to the motor body
Check the cables for shorting to the frame
Not shorting shorting
(7():oSnenCéJ£;e C(;ath)(leeciglr?g;?yor | (8) Replace EPS controller | (9) Replace EPS motor or
cables

(10) Steering and check the jerky at very low speed
Normal Abnormal

(11) Replace EPS | (12) Replace EPS moter |
controller
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3.58 PSHandle Brake Fault (A7)

2-129

Error code: A7

Situation Steering wheel reaction force disabled, and travelling speed limited to 5 km/h.
cPé)aggble Steering wheel unit fault, harness fault, power steering controller fault

. Steering wheel reaction force brake current FBis 1.2A or more.
Trigger of
the error Steering wheel reaction force brake command value > 0.2A and current FB < 0.16A
code S

Overcurrent detected by overcurrent detection circuit.

Checks

| (1) Disconnect battery plug

(2) Disconnect Connecter E-08 of EPS controller and F-01
steering wheel
unit sensor
Check continuity between E-08-17 and F-01-5(30)

Check continuity between E-08-33 and F-01-6(31)
Continui Not Continuity

(3) Connect F-01
Measure resistance betweenE-08-17 andE -08-33
8.0 Qat-30°(-2°F)to 14.9 Q at 80°(-176°F)
Within the range Outside the range

| (4) Replace harness

| (5) Replace power steering controller | | (6) Replace steering wheel unit
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3.59 Battery Side Way Exchange Interlock (A8)

Error code: A8

Display: "A8". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.
Situation Traction motor and pump motor operation inhibited. If this fault occurs before ST contactor CLOSE, all
operations inhibited except mast lowering operation.

Possible

cause Side-mounted interlock switch faulty, harness fault, logic unit fault

Trigger of
the error Battery interlock switch is ON.
code

Checks

| (1) Disconnect battery plug

(2) Chedk connedion of side- mount battery interlock switchconnector
Normal Abnormal

Normal type |

| (3) Connect the connector

Side-mount battery

(4) Check for Interference between battery cover andswitch
No interference Interference

| (5) Reinstall cover and switch

(6) Disconnect connector E-04 cable of logic and side - mount battery switch
Check continuity between E-04-56 and Interlock SW(Br/B)
Check continuity between E-04-43 and Interlock SW(B)

Continuity No Continuity

Normal type | (7) Replace hamness.

Side-mount battery

(8) Manually change side-mount battery switch to batteryavailable status and check continuity on interlock switch
side
Check continuity of interlock SW connector at both ends
Continuity No Continuity




| (9) Replace logic card of logic unit

I (10) Replace switch

2-132

502875

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

E-04
63| 61759l -~ [ 55] 53] 51] 49] - | - |22
641 62 60] - [56] - | 52| 50| 48] - |24
u |
Side-mount battery Logics
E-04
Br/B v
& v : 102—156
L . 6P—143
Interlock SW
Logics
Top-mount battery E-04
v
Br/B 5 I =
. GD— 43

Interlock SW




501159

2-133

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS
3.60 Battery Consumption Much

Error code: None

Situation Battery low indicator flashes. Traction motor operation restricted to "ECONOMY" mode. Normal pump motor
and power steering operations.

Possible Consumed battery, improper battery voltage adjustment setting (Setup Option #46), faulty main harness,

cause faulty logic unit.

Trigger of Corrected battery voltage is less than 25 V.

theerror ,
Battery voltage is corrected by #46 value.

code

Checks

| (1) Disconnect battery plug

(2) Check battery voltage
25V or more Less than25V

| (3) Set #46 of Setup Option Group | | (4) Charge battery or replace with new battery

If fault remains

| (5) Perform inverter discharging work I

(6) Disconnect connector E-01 and E-04
Check continuity between E-04-19(105) and E-01-14
Continuity No continuity

| (7) Replace logic card of logic unit | [ (8) Repair or replace main harness
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3.61 Brake Oil, Low Level
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Error code: None

Situation

Brake fluid icon displayed. All operations available.

Possible
cause

Brake fluid switch fault, harness fault, power steering controller fault

Trigger of
theerror
code

Brake fluid SWis ON.

Checks

| (1) Disconnect battery plug

(2) Check brake fluid level

angle sensor

Check continuity between P3-38 and P25-1

Check continuity between P3-43 and P25-2
Continuity No Continuity

Normal Too low
| |
(3) Check brake fluid switch installed condition [ (4) Add brake fluid
Normal Abnormal
| |
|
(5) Disconnect cable of EPS controller and steering wheel |_(6) Reinstall brake fluid switch

| (7) Replace brake fluid SW | | (8) Repair or replace main harness

If fault remains

(9)Reinstall brake fluid SW just has been replaced and
replace logic card of logic unit.
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3.62 RTCBatteryLow
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Error code: None

Situation

Flashing on hour meter.

Possible
cause

Battery voltage for calendar ICis low.

Trigger of
the error
code

Signal from calendar IC.

Checks

(1) Disconnect battery plug

(2) Replace logic card of logic unit
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Motor Installation Positions

Chapter3 MOTOR

1.

3-Wheel model (3W)
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3. Pump motor
4. EPS motor

1. Traction motors

2. Electro-magnetic brake
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4-Wheel model (4W)

502715

o) Diimn mntar

1 Trartinn mMntArc
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2. Electro-magnetic brake 4. EPS motor

CHAPTER 3 MOTOR
2. Specifications
Truck model Specification
Type Induction, three-phase AC
Voltage V 48V
Traction motor
Output W 4.5 kw
Weight 37 kg (82 Ib)
Type Induction, three-phase AC
Voltage V 48V
Pump motor
Output W 11.5 kW
Weight 40 kg (88 Ib)
Type DC
EPS motor Voltage V 48V
Output W 300 W 600 W
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3. Structures

The AC motor model forklift trucks covered by this manual use three-phase induction AC motors as the Traction motors and
pump motor. For the feature and speed control of AC motors, see "AC Motor System Basics" in CONTROLLER section.

3.1 Traction motor

il

502716

1. W terminal 4. Thermalandspeed sensorconnector
2. Vterminal
3. U terminal
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3.2 Pump motor

Bz =tz
-L"Eii Eiiaél'._.-

502717

1. W terminal
2. Vterminal
3. U terminal

4. Themnal connector
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3.3 EPS motor

502718

1. ToRearaxle(3W) 2. Tobody harness
To EPS pumpassembly (4 W)

EPS motor is the DC motor. The motor moves the rear wheel
(wheels) to Steer in accordance with the steering wheel
movement.
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4. Removing Transfer Assemblies, Traction motors

e ? oy

1 1 1

501116

1. Frame 1)  Motor mounting bolts, 3 places
2) Mounting bolt to the body, 6 places

(1) Remove the mast assembly. Refer to “Chassis & Mast
Service Manual”.

(2) Remove all the electric wirings, solenoid brake cable,
and hydraulic lines connected to the motor and
transfer.

(3) Hitch asling to lift the motor. Wind the sling to prevent
it from falling.

(4) Place ajack under the transfer, and support the transfer
with the jack.

(5) Loosen the bolts that secure the transfer to the frame,




and slightly pull the transfer with the jack away frrom . e \w..
the frame.

After making sure that the transfer can be pulled out 201117
horizontally, remove the bolts that secure the transfer
to the frame, and remove the transfer with the jack
from the frame.
Item Value ‘
Total weight of transfer, Traction 115 kg (253.5 Ib) ‘
motaor
3-7
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5. Disassembling Traction motor

A CAUTION

- Ball bearings at both ends are of maintenance free. If it is necessary to remove the bearings when repairing the motor, the
bearings and seals must be replaced.

- If a bearing which is to be replaced has only one sealing lip, it should be greased with quality bearing grease when
installing it.

- Replacethe bearings and seals after approximately 10,000 operating hours.

5.1 Disassembly Sequence
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Bolt Washer
Terminal, bolt
Bolt Washer
Grommet

= © ® N

Cap screw 11.
End cover (D)

oun HwiN -~

6. Inspecting Traction Motor
6.1 Inspecting Rotor

Inspection for damage
Check the rotor for damage, especially for burning.

If it is damaged, replace it.

Inspection of spline
Check for wear of spline.

Ifitis extremely worn, replace it.

Inspection of ball bearing

End cover

Sensor bearing

Oilseal, Wavy washer, Radial ball bearing
Rotor

Stator

CHAPTER 3 MOTOR

Check fitting part of the bearing in the "cover, end" and the "cover(D), end".

If loose, replace them.

A CAUTION

When replacing the "bearing sensor", be very careful not to

damage the sensor. "
If the sensor is damaged, the motor will not operate

correctly.

Because the bearing sensor is very sensitive the static
electricity, do not touch any terminals in the connector
directly.

502720

1. Sensor

6.2 Inspecting Motor

Inspect with the following procedure after assembling.

Abnormal noise check
Operate the motor. Make sure there is no abnormal noise.

A CAUTION

2. Connector




If the motor is tested by itself, fix the motor on a work bench securely. The motor may move suddenly when starting. Test the
motor with the slow speed.
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(1) Be sure to secure the motor ASS'Y on a work bench.
(2) Use the battery of the forklift truck to carry out testing.
(3) Connect wires as follows.

Theright side

- Connect the U1 cable from the chassis to the U1 terminal on the motor.
- Connectthe V1 cable from the chassis tothe V1 terminal on the motor.
- Connect the W1 cable fromthe chassis to the W1 temminal on the motor.

- Connect the wire harness from the chassis (water resistant type 4P) to the connector of the speed sensor in the motor
(water resistant type 4P).

The left side

- Connectthe U1 cable from the chassis to the V1 terminal on the motor.

- Connec the V1 cable from the chassis to the U1 terminal on the motor.

- Connect the W1 cable fromthe chassis to the W1 termminal on the motor.

- Connect the wire harness from the chassis (water resistant type 4P) to the connector of the speed sensor in the motor
(water resistant type 4P).

6.3 Inspectionofinsulation

Measure the insulation between terminals and stator with
the Megger.

- Apply the earth probe (negative [-]) of the Megger to
the stator.

- Apply the line probe (positive [+]) of the Megger to
each terminal. (U,Vand W)

502721

Tool Specific resistance |

Megger 0.5 M or greater (DC500V) |
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7. Resassembling Traction motor

Follow the disassembling in reverse.

7.1 Resassembly Sequence

502722

1) Applysilicone adhesive (Toray, Dow Corning SE9188) to 4) Apply grease on the lip of the oil seal, and apply the
t+the rlearance hetween the farminal and <fatar core THREEROND I#11041 aro1ind the caal
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2) 11£1TNm(1.12£0.1 kgf-m)[8.11 £ 0.74 Ibf-ft] 5) Secure the temperature sensor using Araldite (epoxy

3) Apply LOCTITE [#648], [#262 or an equivalent product paste adhesive AV/HV1580 or equivalent).
in M8 thread holes.]

Replacing Temperature Sensor

By cutting off the wire of the current temperature sensor (no
need to remove the sensor), a new temperature sensor can
be mounted on the opposite side.

Use Araldite (epoxy paste adhesive AV/HV158 or equivalent)
to secure the temperature sensor.

502713

1. New temperature sensor 3. Cut off
2. Currenttemperature sensor
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8. Removing Pump Motor
8.1 Suggestions for Removal

A CAUTION

- Recordplaces of the hamess connections before removal.

- Turn the key switch to the off position and operate hydraulic levers a few times to release high pressure in the hydraulic
piping before disconnecting hydraulic hoses or pipes.

- When disconnecting hydraulic pipes, cap them to prevent dust from entering into hydraulic components and pipes.

(1) Removethefloor plates.

(2) Disconnect following hoses from the gear pump.
- High-pressure hose (from the control valve)

- Low-pressure hose (from the hydraulic tank)

Note: Prepare a drip pan to catch remaining oil inside the
hoses.
Plug the hose openings to prevent from leaking.

(3) Disconnectlead wires of the pump motor.

502723

1. High-pressure hose 3. Lead wires
2. Low-pressure hose 4. Pump motor

(4) Remove flange bolt for the motor bracket, and hoist the
pump motor with the motor bracket.

502724

1. Flange bolt 2. Motor bracket



Tightening torque for flange bolt |
38.6t047.2 N-m (4.0 to 4.8 kgf -m) [28.5 to 34.8 Ibf-ft] |
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(5) Remove the flange nuts, and remove the pump motor
with cushion and gear pump from the motor bracket.

502725

1. Flange nut 3. Pump motor
2. Cushion 4. Motorbradket

Tightening torque for flange nut ‘

10.9to 13.3 N-m (1.1 to 1.4 kgf -m) [8.0 to 9.8 Ibf-ft] ‘

(6) Remove the washer assembled bolt, and remove the
gear pump from the pump motor.

Note: Do not disassemble the gear pump.

502726

1. Pump motor 3. Gear pump
2. washer assembled bolt

Tightening torque for washer assembled bolt

19.6 to 24.5 N-m (2.0 to 2.5 kgf -m) [14.5 to 18.1 |bf-ft]
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9. Disassembing Pump Motor

A CAUTION

Ball bearings at both ends are of maintenance free. If it is necessary to remove the bearings when repairing the motor, the

S be ?i%rg]]d\/\slﬁﬁclﬁnl]su%%eer?gglﬁgggd has only one sealing lip, it should be greased with quality bearing grease when

installing it.
Replace the bearings and seals after approximately 10,000 operating hours.

9.1 Disassembly Sequence




502727

End cover

Radial ballbearing

Wavy washer, Radial ball bearing
Rotor

Stator

Bolt Washer
Terminal, bolt
Bolt Washer
Grommet
Cap screw
End cover (D)

- 20 ®N

oA wN -
- O
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10. Inspecting Pump Motor
10.1 Inspecting Rotor

Inspection for damage

Check the rotor for damage, especially for burning.
If it is damaged, replace it.

Inspection of spline
Check for wear of spline.

Ifitis extremely worn, replace it.

Inspection of ball bearing
Check fitting part of the bearing in the "cover, end" and the "cover(D), end".

If loose, replace them.

A CAUTION

When replacing the "bearing sensor", be very careful not to

damage the sensor."
If the sensor is damaged, the motor will not operate
correctly.

Because the bearing sensor is very sensitive the static
electricity, do not touch any terminals in the connector
directly.

502720

1. Sensor 2. Connector

10.2 Inspecting Motor

Inspect with the following procedure after assembling.

Abnormal noise check
Operate the motor. Make sure there is no abnormal noise.

A o o B EEEEE o B B
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If the motor is tested by itself, fix the motor on a work bench securely. The motor may move suddenly when starting. Test the
motor with the slow speed.

Be sure to secure the motor ASS'Y on a work bench.

Use the battery of the forklift truck to carry out testing.

Connect wires as follows.

Connect the U2 cable fromthe chassis to the U2 terminal on the motor.

Connect theV2 cable fromthe chassis to the V2 terminal on the motor.
Connect theW2 cable fromthe chassis to the W2 terminal on the motor.

CHAPTER 3 MOTOR

10.3 Inspection of insulation

3-15

Measure the insulation between terminals and stator with
the Megger.

- fdyathe earth probe (negative [-]) of the Megger to

- Apply the line probe (positive [+]) of the Megger to
each terminal. (U,Vand W)

502728

Tool Specific resistance |

Megger 0.5 M or greater (DC500V) |
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11. Resassembling Pump motor

Follow the disassembling in reverse.

11.1 Resassembly Sequence

502729
1)  Applysilicone adhesive (Toray, Dow Corning SE9188) to 3) Apply LOCTITE [#648], [#262] or an equivalent product




the clearance between the terminal and stator core.
11+ TNm(1.12+ 0.1 kgf-m) [ 8.11 + 0.74 Ibf-ft]

Replacing Temperature Sensor

By cutting off the wire of the current temperature sensor (no
need to remove the sensor), a new temperature sensor can
be mounted on the opposite side.

Use Araldite (epoxy paste adhesive AV/HV158 or equivalent)
to secure the temperature sensor.

CHAPTER 3 MOTOR

in M8 thread holes.]

Secure the temperature sensor using Araldite (epoxy
paste adhesive AV/HV1580 or equivalent).

4)

502713

1. New temperature sensor
2. Currenttemperature sensor

12. Tightening of High-power Cable Terminals

A CAUTION

If the high-power cable terminals of the battery-operated

vehiclnake Rt doiensd R IRsY o iR 1065 SH F A
cause a fire in the worst case. To prevent accidents and
equipment problems, be sure to regularly check the
tightening torque of the high-power cable terminals. Do not
pull the cables to check connections or during adjustment.
If the cable terminal sections are moved, re-tighten the
connections.

3-17
502730
1. Left Traction motor (3
terminals)
2. Right Traction motor (3
terminals)
502731

1. Pump motor (3 terminals)
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13. Removing EPS Motor

13.1 Suggestions for Removal

& CAUTION

- Apply wheel chocks to tyresto preventthe truck from moving.
- Turnthe key switch to the off position.

- Record places of harness connections before disconnecting.

- Besuretodisconnect the battery plug.

- Be careful not to injure the controllers.

Open the battery cover.
Remove the rear cover and rain cover.
Disconnect hamess of the EPS motor.
Remove the EPS motor.

14. Disassembling EPS Motor

3-Wheel model (3 W)

300W /

600W




502732

N =

Bolt 5. Cover D)
End cover () 6. OQilseal
York assembly 7. Ball bearing
armature
3-19
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4-Wheel model (4 W)
502733
1. Bolt 5. Cover (D)
2. End cover (C) 6. Oil seal
3. York assembly 7. Ball bearing
4, armature
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15. Inspecting EPS Motor
15.1 Inspecting Armature

Inspection for damage

Check the armature for damage, especially for burning.
If it is damaged, replace it.
If the surface of Commutator is damaged, repair or replace it.

Inspection of spline
Check for wear of spline.

Ifitis extremely worn, replace it.

Inspection of ball bearing
Check fitting part of the bearing in the "cover(C), end" and the cover(D).

If loose, replace them.

Inspection of commutator

Check the armature for damage especially by high
temperature.

If it is damaged, replace it. ; % Eﬂ_
If the surface of Commutator is damaged, repair or replace —Eb_u =
it &7

502734

1. Good 2. Not good

T




(T

502735

1. oD
Item Standard Limit
30mm 29 mm
1.7 to 1.6 ton model (1.181n) (1.141in)
3W 40 39
. mm mm
Wear if commutator ( ¢ D) 1.8to 2.0 ton model (157in) (1.54in)
40 mm 39mm
4w (157in) | (1.54in)
3-21
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502736
Item Standard
0.8t00.85 mm
Under cut of commutator (0.032t0 0.034in)

How to repair of commutator
(1) Grind orpolishthe Commutator.
(2) Undercutthe commutatoraftergrinding.

(3) Finish the surface of Commutator with a sand paper (#400).
Inspection of insulation

Check the insulation between Commutator and Armature shaft.

Clean up the armature by compressed air before checking.

A CAUTION




502737

1. Positive 2. Negative
Tool Specific Resistance
Tester Infinite at x Tk range
Megger 0.5M or greater (DC500V)
3-22
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Inspection of force of spring

Hook a spring scale to the brush SPRING and check if both
springs have the same tension. Then make sure of equal
force on 2 springs.

502738
1. Spring scale 2. Spring
Item Standard
1.3 to 1.6 ton model 7N
3w
For_ce of 1.8 to 2.0 ton model 5N
spring
4\W 5N
A CAUTION

If the SPRING and/or the brush holder were rusted, replace them.
15.2 Inspecting Motor

Inspect with the following procedure after assembling.

Abnormal noise and spark
Operate the motor. Then make sure that abnormal noise is not heard and sparks of brushes are not seen.

A CAUTION

If the motor is tested by itself, fix the motor on a work bench securely. The motor may move suddenly when starting. Test the
motor with the slow speed.

(1) Be sure to secure EPS motor ass'y on a work bench.
(2) Apply 1/4 voltage of the battery (about 12V) to carry out testing.
(3) Connect wiresas follows.

CAanmarct AAMUITEY wanva+fAa +hAalfnAacidFivsal it ITWaAarmaimal A€+l A Ik as+Ar 7
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- Connect (BLACK) wire to the (negative [-]) terminal of the battery.

Inspection of insulation

Measure the insulation between terminals in the connector
and the end cover with the Megger.

(1) Apply the earth probe (negative [-]) of the Megger to
the yoke.

(2) Apply the line probe (positive [+]) of the Megger to
each terminal of connector plug.

502739

1. Megger 3. Endcover
2. Connector

Tool Specific Resistance ‘

Megger 0.1M or greater (DC500V) ‘
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15.3 Inspecting Oil Seal and Permanent Magnet

Oil seal
Check Oil seal for wear and damage. If worn or damaged, replace it.

Permanent magnet

Check permanent magnets in the Yoke for damage or sticking metallic dust. If sticking metallic dust, remove it with
compressed air. If damaged, replace the whole motor.
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16. Inspecting EPS Motor
16.1 Brush
(1) Measure the thickness of brush.
If it is less than the wear limit, replace it.
1
1)
502740
1. Brush 3. Commutator
2. Spring 1) Thickness of brush
Item Standard Limit
20mm 9mm

1.3 to 1.6 ton model (0.79in) (0.35in)

3w
. 20 mm 11 mm
Thickness of brush 1.8 to 2.0 ton model 0.79in) (043 in)
aW 20mm 11T mm

(0.791in.) (0.43in.)

(2) Check the surface of the brush contacting to
commutator.

ofe

7"€A (A




(3) If the condition is not good, insert a sand paper [#400]
between the brush and commutator.

(4) Polish the brush surface by moving a sand paper or

rotatingcommutator.

(5) Check the thickness of brush.
(6) Blow the dust out with compressed air and clean the

- - 502741

1. Brush

2. Commutator

1) Good
2) Notgood

parts.
502742
1. Brush 3. Commutator
2. Sand paper
Tool name Number ‘
Sand paper #400 ‘
3-25
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17. Troubleshooting

Symptom

Possible causes

Solution

Motor does not start.

Low supply voltage

Charge battery and improve power supply
condition.

Blown fuse

Replace.

Excess load

Reduce load.

Faulty wire connection

Repair, or re-tighten wire connections.

Broken wire in control device

Repair or replace.

Broken wire in field device

Repair or replace.

Broken wire in armature coil

Repair or replace.

Motor startsbutdoesnot
run at rated speed.

Low supply voltage

Charge battery and improve power supply
condition.

Faulty connection of armature circuit

Repair connections.

Motor produces
Abnormal vibrations and
noise.

Defective bearings

Replace bearings.

Loose mounting bolts

Retighten bolts and nuts.

Contact between armature and field coil

Repair or replace.

Bearing overheats.

Incorrect installation

Correct installation condition.

Severe external vibration

Remove the cause of vibration, or take
appropriate vibration-insulating measures.

Defective bearings

Replace.

Oil degradation or shortage in bearings

Replace.
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Chapter4 HOW TO READ CIRCUIT DIAGRAMS
1. Description of Circuit Diagrams

The Circuit diagrams consist of the schematic diagrams and connector diagrams.

1.1  Schematic diagram

All circuits including the power supply and ground are divided into the power circuit, GND circuit and system circuits.
Power circuit diagram

The power drcuit diagram indicates the power circuit including the battery, fuse, ignition switch, etc.

GND circuit diagram

The GND circuit diagram indicates the circuits from each electric component to the body ground or from each component to
the battery negative terminal.

System circuit diagrams

The system circuit diagrams indicate the circuits of each system from fuse to GND (earth) excluding the above power supply
and GND circuit portions.

1.2 Connector Diagrams

The connectorshapes, terminal shapes and terminal arangements of all connectorsin the circuit diagrams are indicated.
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2. How to Read Circuit Diagrams

The circuit of each system from fuse to GND (earth) is indicated. The circuits indicate the direction of signal flow. In figures, it
flows from top (positive) to bottom (negative).

Al
E-H-N\\_z
37NE
4" s
g
5
5 _
| A-01 | G-03 |
5 3 i
6 N €[ a/n ||E
Ly
/ A= =04
7 sl “15
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8 g
%
2 12
7
N—
o =y
i ®
1 g
a| e | | 16
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R
S00Y
[GND

7

WORKING LAMP
—&r

st |

8|

=|/13

8|

.n"'.';-f W 18
sin? 14

GND

v/

S04 17
WORKING LaMP

mm’/—19

NEGATIVE
501952
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Departure equipment name
Departure sheet number

Cable diameter & color (Description(2))
Circuit number

BatistAen Resfidption @)

Terminal number of connector
Connectornumber (Description(3))
. Indicate connection withbody GND
10. Equipmentnumber

2.1 Symbols

PN

© ® N on

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

11.
12.
13.
14.

8:
17.
18.
19.

Symbols are used in the figures for easy reading of circuit diagrams.

General Symbols
(1) General use symbols

Used place of relay coil (Description(1))
Indicate same connector

Indicate connection with GND circuit
Sheet number of GND circuit

BesHitcnabelenaanpast Descrption (1))

Destination equipment name
Indicate connection with Negative circuit
Sheet number of Negative circuit

SYMBOL NAME
/_)7 GND
(HARNESS)
1 GND
1 (BODY)

(2) Conductors and coupling parts

SYMBOL NAME

SYMBOL NAME
N NEGATIVE
SYMBOL NAME




CONNECTOR
(SOCKET/PLUQG)

TERMINAL
(SOCKET)

TERMINAL
(PLUG)

TERMINAL

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

(3) Standard passive parts

SYMBOL

NAME

RESISTOR

(4) Semiconductors and electronic tubes

SYMBOL NAME
W DIODE
o LED

(5) Generation and conversion of electricenergy

SYMBOL

NAME

&

GENERATOR

E TWIST WIRE
: |_ SHIELD WIRE
BRANCHING
43
SYMBOL NAME
VALIABLE RESISTOR
SYMBOL NAME
= AUTO LIGHT SENSOR
(PHOTO DIODE)
SYMBOL NAME
m STEPPINGMOTOR
p— |




THREE-PHASE
INDUCTIONMOTOR

Ol

DC MOTOR

(6) Swithes, control and protective devices

BATTERY

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

SYMBOL NAME
| SWITCH
\ (N.O)
l SWITCH
( NO
L\ TWO POSITION SWITCH
|
G_ =t 7 EMERGENCY SWITCH

PUSH-BUTTON SWITCH

SWITCH (AUTO RETURN)

SYMBOL NAME
= |
[E..AW OIL PRESSURE SWITCH
X MAGNETICCONTACTOR
i FUSE
/ér THERMISTER
MAGNETIC COIL
# PROXIMITY SENSOR

(7) Indicators, lampsand signal devices




SYMBOL NAME

é} LAMP

:C BUZZER

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

Special Symbols

The following symbols are used when the representation by
general symbols is difficult.

This diagram shows that No. 1 and No. 3 terminals_ are
connectgda vr\n']en the switch position% placed in N position.

2.2 Sheet Symbol

SYMBOL NAME
_.....J:‘::Il HORN
45
2
f 3
1121314
F |O4O
1 N |OC O
R |O O
501953
1. Switch position 2. Terminal

A sheet symbol is provided in each circuit diagram sheet so that the relationship between diagrams can be clarified. The sheet
symbol consists of "SH" and two digit numbers, for example, “SH-01" or “SH-02."
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2.3 Connecting Lines

(1) There are two thicknesses of the line which connect
between elements in the circuit diagram. Each line is
used as follows:

- Thick line: Connecting lines for the electric wires size of

20 mm?(0.78 in?) or above. e
o . 11— & (1.25R)
- Thinline: All other connecting lines except the above. R\ ——-[
(2) Connecting lines are represented by the circuit - 3
number, wire diameter and wire color. For the 2—\‘

101(1

connecting lines of 0.5 mm? (0.02 in2) wire size, the wire
diameteris omitted.

501954

3. Wire color
4. Wirediameter

1. Wire diameter, wire color
2. Cirauit number

(3) here are two types of wires: the one having only one
color and the one having a colored stripe (combination
of two colors).

(1.25R/W)
[ =
1

//—4

) o )

501955
1. Base color 3. Base color
2. Strip color 4. Stripe color
Color Codes
Symbol Color Symbol Color Symbol Color
B Black Br Brown P Pink
\A/ \AWhitAa 1 Rliin Ch Clhs KMo




vy AALALELE R L LA A - NS Jl\y NIV
Red Lg Light green v Purple
G Green ) Orange
Yellow Gr Gray
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24 Equipment

(1) Equipment is represented bya box. The symbol of connector that belongs to the equipment is indicated inside the box.

(2) Theitems listed under theitem category symbol have aspecific symbol (equipment number) for classification of items and
identification of identical items.

Equipment number system

/— 3 i
=g
L 2| [
Z 4] e 4
&N 5 —/
® l
5 =
F1
LL 6
7
501956
1. Equipmentname 5. Equipment number
2. Box 6. Classification number (serialnumber)
3. Connector for harness 7. Itemcategory symbol
4. Connectorbelongs to equipment
Item category symbol
Symbol Item Symbol Item
F Fuse MC Contactor
SBF Slow-blow fuse R Resistor
FIW Fuc<ible link C Canacitor




e TR e Dt

RY Relay D Diode
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2.5 RelayContactorand Coil

(1) Forthe relay contactor (contactor), the sheet symbol in

which its coil is represented is provided so that you can
find its coil easily. However, when the coil is
Eﬁﬁ{&g%pted in the same sheet, the sheet symbol is 1 _\
z
-
L
14
o
=
S
501957
1. EQuipmentname 3. Sheet symbol where coil is
2. Equipment number represented
(2) For the relay coil (contactor coil), the sheet symbol in
which its contact is represented is provided so that you
can find the location of contacts. However, when the
contact is represented in the same sheet, the sheet 1 2
symbol is omitted. _&
E L
w o
|l ryl ||T
o 73]
2 [
: L
|
T
501958
1. Equipmentname 3. Sheet symbol where the

2.6 Connectors

{B :me connectors are re resgnte,d bI the c nnectqr number for ic{ent'fication. The connector number js enclosed witf}a bolx.
€ same connector number is allocated to a plug connector (male connector) and its mating socket connector (female

connector) as a pair.



(3) The connector terminal number is indicated next to the connector symbol. However, for the terminals such as round
shape terminal, plug terminal and flat shape terminal, etc., the terminal number is indicated.

(4) When the connectors located side by side are the identical but have a different number, the line between the connectors

are indicated by a dotted line.

"

A-01

i Lz
il

501959

1. Terminalnumber
2. Connector number
3. Terminalnumber
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2.7 Indicationof ConnectingLine

(1) When a connecting wire crosses to other sheet, it is
indicated by the arrow with the sheet symbol next to it.
Also, the name of destination equipment is indicated

for better understanding.

Also a connecting wire from other sheet is also
indicated by the arrow with the sheet symbol next to it.
Also, the name of sender equipment is indicated for

betterunderstanding.

2.8 Indicationof GND (Earth)

The GND (earth), depending on the connection type, is

represented as shown below.
(1) When connectingdirectly to the body.

>

Connector number
Indicatesthat the connector is the same.

b

49

f1
-1
SH-10 2

CONTROLLER

501960

1. Destinationsheetsymbol 2. Destination equipmentname

CONTROLLER " :
sH-10

N

2

501961

1. Sender equipment name 2. Sender sheetsymbol
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(2) When connecting to body or battery negative terminal

through GND circuit and negative circuit.

2.9 Indication of Another Specification

L~

G-
BODY
SN
501962
1. Terminal connector number 2. Graphic symbol

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

X 1

— 2

SH-02 3
oD *

‘l‘/_1
i 2

SH-02 F . 4
NEGATIVE

501963

1. Graphicsymbol
2. Destination sheet symbol

3. Thisindicatestheconnectionto
GND circuit

4, Thisindicatestheconnectionto
negative circuit.

When there is another specification, the portion of circuit, for which another specification is available, is enclosed with an
alternate long and two short dashes line, and the circuit of another specification is enclosed by a thick solid line.

LAMP

1
\ | G-02

2
SEE NOTE (1)

100 (8)




=l ' -
i | G-10
= | ;
'E:: : — | —
= ] : =
e :
| sl | z
: |
| G033 = | 0] ==
i !
: BODY 20Dy
| GND | GND
| :
501964
1. The dircuit portion which differs depending on the 2. Thecircuit of another specification.
specification.
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3. How to Read Connector Diagrams

For all connectors included in the circuit diagrams; the connector shapes, terminal arrangements and terminal shapes (plug or
socket) are indicated.

Socket terminal (female terminal)

N
ZT‘B—m - /_5

B-01| ‘g
B

w
ma
ca
=
(o)

(]
W

501965

Connector number 5. Socket terminal
Lock 6. Plug terminal
Teminal arangementteminal number

This indicates No.4 terminal of B-01 connector

HwnN =

Plug terminal (male terminal)

2
>




502710

1. Lock (Blackened)

(1) The connector diagram is a view from its mating face.

(2) For the connectors that are connected to the
equipment, only wire harness side connector is
indicated.

(3) Forintermediate connectors, the connector diagram of
both plug terminal (male) and socket terminal (female)
areindicated.

(4) The lock portion of the _termin
represented by blackening to distinguish

socket terminal (female).

plug terminal #male) his
rom the

501966

4-12
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(5) Unused termminals are represented by the terminal
number “-" Also, the terminal number marked with *
indicates a gold-plated terminal.

—
# — -—
1
e L
4|5 |
1=~ 2
501967
1. Gold-plated terminal 2. Unused terminal
(6) The terminal shapes are simplified as shown below.
Round shape | “U”shapedend | Plugterminal | Plugreceptacle Flat shape
Type terminal terminal (Plug) terminal terminal
(Socket)

Actual shape

A

Simplified

representation

fH

;
v

———
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