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FOREWORDFOREWORD

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

 The long productive life of  The long productive life of your forklift truck(s) depends on regular and your forklift truck(s) depends on regular and proper servicing, servicing consistent with what youproper servicing, servicing consistent with what you

will learn by reading this will learn by reading this service manual.service manual.

Read the respective sections of this manual Read the respective sections of this manual carefully and familiarize yourself with all of carefully and familiarize yourself with all of the components before attempting tothe components before attempting to

start a test, repair or rebuild start a test, repair or rebuild the forklift truck.the forklift truck.

 The descriptions, illustratio The descriptions, illustrations and specifications contained in this manual arns and specifications contained in this manual are for forklift trucks with sere for forklift trucks with serial numbers in effect atial numbers in effect at

the time of printing.the time of printing.

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

SSaaffeetty  y  rreellaatteed  d  ssiiggnnss MMeeaanniinnggss

RRWARNINGWARNING
Indicates a potentially hazardous situation which, if Indicates a potentially hazardous situation which, if not avoided, could result in death or not avoided, could result in death or seriousserious

injury.injury.

RRCAUTIONCAUTION
Indicates Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderatea potentially hazardous situation which, if not avoided, may result in minor or moderate

injury, or damage to your machine.injury, or damage to your machine.

NONOTETE InIndidicacatetes a s a cocondndititioion tn thahat ct can an cacaususe de damamagage te to oo or sr shohortrten en seservrvicice le lifife oe of tf the he mamachchinine.e.

Unauthorized copying and lending are prohibited.Unauthorized copying and lending are prohibited.
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11.. SSaaffeettyy

WARNINGWARNING

-- The proThe proper and sper and safe lubrafe lubricatiication and maion and maintenntenance foance for these fr these forkliorklift trucft trucks, recoks, recommenmmended by Mided by Mitsubitsubishi Forshi Forklift Trklift Trucks, arucks, aree
outlined in the SERVICE MANUAL. Read and understand the SERVICE MANUAL before performing any lubrication oroutlined 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 couldmaintenance on these trucks. Improper performance of lubrication or maintenance procedures is dangerous and could
result in injury or death. The serviceman or mechanic may be unfamiliar with many of the systems on this truck. This makesresult in injury or death. The serviceman or mechanic may be unfamiliar with many of the systems on this truck. This makes
it important to use caution when performing service work.it important to use caution when performing service work.

-- Do not opDo not operaterate these te these trucks urucks unless you hnless you have reaave read and unded and understorstood the insod the instructructions in ttions in the SERVhe SERVICE MANUICE MANUAL. ImprAL. Improperoper
truck operation is dangerous and could result in truck operation is dangerous and could result in injury or death.injury or death.

A knowledge of the system and/or components is importantA knowledge of the system and/or components is important

before the removal or disassembly of any component.before the removal or disassembly of any component.

Because of the size of some of the truck components, theBecause of the size of some of the truck components, the

serviceman or mechanic should check the weights serviceman or mechanic should check the weights noted innoted in

this Manual.this Manual.

Use proper lifting procedures when removing anyUse proper lifting procedures when removing any

components.components.

Following is a list of basic Following is a list of basic precautions that should always beprecautions that should always be

observed.observed.

(1)(1) Read aRead and undnd understerstand all wand all warniarning platng plates and des and decals oecals onn
the truck before operating, lubricating or repairing thethe truck before operating, lubricating or repairing the
product.product.

(2)(2) AlwaAlways wear prys wear protecotective gltive glasses anasses and proted protective sctive shoeshoes
when working around trucks. In particular, wearwhen working around trucks. In particular, wear
protective glasses when using a hammer or sledge onprotective glasses when using a hammer or sledge on
any part of the truck or its attachments with a hammerany part of the truck or its attachments with a hammer
or sledge.or sledge.
Use welders gloves, hood/goggles, apron and otherUse welders gloves, hood/goggles, apron and other
protective clothing appropriate to the welding jobprotective clothing appropriate to the welding job
being performed. Do not wear loose fitting or tornbeing performed. Do not wear loose fitting or torn
clothing. Remove all rings from fingers when workingclothing. Remove all rings from fingers when working
on machinery.on machinery.

(3)(3) Do not Do not work owork on any trn any truck thauck that is suppt is supporteorted only by ld only by liftift
 jacks  jacks or or a a hoist. hoist. Always Always use use blocks blocks or or jack jack stands stands toto
support the truck before performing any support the truck before performing any disassembly.disassembly.

(4)(4) LoweLower the for the forks or orks or other ither implemplementments to the gs to the grounroundd
before performbefore performing any work on the truck. If ing any work on the truck. If this cannotthis cannot
be done, make sure the forks or other implements arebe done, make sure the forks or other implements are
blocked correctly to prevent them from droppingblocked correctly to prevent them from dropping
unexpectedly.unexpectedly.

(5)(5) Use sUse steps ateps and grnd grab handab handles (iles (if applif applicablecable) whe) whennmounting or dismounting a truck. Clean any mud ormounting or dismounting a truck. Clean any mud or
debris from steps, walkways or work platforms beforedebris from steps, walkways or work platforms before
using. Always face truck when using steps, ladders andusing. Always face truck when using steps, ladders and
walkways. When it is not possible to use the designedwalkways. When it is not possible to use the designed
access system, provide ladders, scaffolds, or work access system, provide ladders, scaffolds, or work 
platforms to perform safe repair platforms to perform safe repair operations.operations.

(6)(6) To avoTo avoid bacid back injuk injury, usry, use a hoe a hoist wist when lihen liftingfting
components which weigh 23 kg (51 lb) or more. Makecomponents which weigh 23 kg (51 lb) or more. Make
sure all chains, hooks, slsure all chains, hooks, sl ings, etc., are in good conditionings, etc., are in good condition
and are of the correct capacity. Be sure hooks areand are of the correct capacity. Be sure hooks are
positioned correctly. Lifting eyes are not to be sidepositioned correctly. Lifting eyes are not to be side
loaded during a lifting loaded during a lifting operation.operation.

(7)(7) To avoTo avoid burid burns, be ans, be alert olert of the hof the hot sectt sections anions and hotd hot
fluids in lines, tubes and compartments, even when idlefluids in lines, tubes and compartments, even when idle
or off.or off.

(8)(8) Be carBe careful wheful when remen removing coving cover pover plateslates. Gradu. Graduallyally
remove the last two bolts or nuts located at oppositeremove the last two bolts or nuts located at opposite
ends of the cover or device and pry cover loose toends of the cover or device and pry cover loose to
relieve any springs or other pressures, before removingrelieve any springs or other pressures, before removing
the last two bolts or the last two bolts or nuts completely.nuts completely.

(9)(9) Be carBe careful wheful when remen removing foving filler ciller caps, breaps, breatherathers ands and
plugs on the truck. Wrap a plugs on the truck. Wrap a cloth around the cap or plugcloth around the cap or plug
to prevent being sprayed or splashed by liquids underto prevent being sprayed or splashed by liquids under
pressure. Be aware that the danger of pressure. Be aware that the danger of being sprayed orbeing sprayed or
splashed is ever greater if it is immediately aftersplashed is ever greater if it is immediately after
stopping the truck, as fluids is very hot.stopping the truck, as fluids is very hot.

(10)(10) Use tools well maUse tools well maintained. And use the toointained. And use the tools in properls in proper
way.way.

(11)(11) Reinstall all fasteners with samReinstall all fasteners with same part number. Do ne part number. Do notot
use a lesser quality fastener if replacements areuse a lesser quality fastener if replacements are
necessary.necessary.

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

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

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

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

(16)(16) Be sure all proteBe sure all protective devices inctive devices including guards andcluding guards and
shields are properly installed and functioning correctlyshields are properly installed and functioning correctly
before starting a repair.before starting a repair.
If a guard or shield must be removed to perform theIf a guard or shield must be removed to perform the
repair work, use extra repair work, use extra caution.caution.

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

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

2.2.11 TrTrucuck Mok Modedell

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

(20)(20) Relieve all pressure Relieve all pressure in air, oil or water systein air, oil or water systems beforems before
any lines, fittings or related items are disconnected orany lines, fittings or related items are disconnected or
removed.removed.
Place blocks to prevent a device from falling if it is in Place blocks to prevent a device from falling if it is in thethe
raised position. Release the residual pressure whenraised position. Release the residual pressure when
removing a pressurized device.removing a pressurized device.

(21)(21) Do not operate a truDo not operate a truck if any rotating part is damageck if any rotating part is damagedd
or contacts any other part during operation.or contacts any other part during operation.
Any high speed rotating component that has beenAny high speed rotating component that has been
damaged or altered should be checked for balancedamaged or altered should be checked for balance
before reusing.before reusing.

MC Truck (Manual Control System)MC Truck (Manual Control System)

Mechanically controlled hydraulic system (conventionalMechanically controlled hydraulic system (conventional

lever system)lever system)

501489501489

FC (Fingertip Control System) TruckFC (Fingertip Control System) Truck

 This model allows a fingertip operation of lifting  This model allows a fingertip operation of lifting and tiltingand tilting

 jobs, and ma jobs, and may improve y improve the job ethe job efficiency with fficiency with less operatioless operationn

fatigue.fatigue.

501490501490

Connector numberConnector number

A connector number is allocated to each connector.A connector number is allocated to each connector.

Refer to the CHAPTER 5 CIRCUIT DIAGRAM or Refer to the CHAPTER 5 CIRCUIT DIAGRAM or the connectorthe connector

number.number.
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33.. UUnniittss

-- SI SI UnUnitits as are re usused ed in in ththis is mamanunualal..

-- The The follofollowing wing table table shows shows the the conveconversiorsion of n of SI uSI unit nit and and custocustomary mary unit.unit.

Item Item SI SI unit unit Metric Metric unit unit Yard-pound Yard-pound unitunit

Force Force 1 1 N N 0.102 0.102 kgf kgf 0.225 0.225 lbf lbf 

PPrreessssuurre  e  1  1  MMPPaa 1100..1199772  2  kkggff//ccmm22 145.038 psi145.038 psi

 Torque  Torque 1 N1 N··m m 0.102 0.102 kgf kgf ··mm 00..7733776  6  llbbf  f  ··ftft

LengthLength
1  1  mmm  m  -- 00..00339  9  iinn..

1  1  m  m  -- 33..22881  1  ffeeeett

WWeeiigghht  t  1  1  kkg  g  -- 22..22005  5  llbb

 Temperature  Temperature 1 °C1 °C -- °F=1.8°F=1.8 xx °C+32°C+32

VVoolluumme  e  1  1  L  L  -- 00..22664  4  UUSS..ggaall..
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CChhaapptteer 1r 1 CCOONNTRTROOLLLLEERR
11.. CCoontntrorolllleer r SSyysstteemm

11..11 SSyysstteem  Lm  Laayyoouutt

System layout for FC typeSystem layout for FC type

Five or seven independent controllers are linked togetherFive or seven independent controllers are linked together

by the Controller Area Network (CAN) to communicate withby the Controller Area Network (CAN) to communicate with

each other to control the truck.each other to control the truck.

 The logic  The logic unit is unit is the heart the heart of the of the control system control system for the for the liftlift

trucks.trucks.
 The configuration of  The configuration of the controller system the controller system is classified is classified intointo

two types according to the lifting system.two types according to the lifting system.

 The input unit  The input unit is connected to is connected to the FC contrthe FC control lever.ol lever.

 The  The output output unit unit is is connected connected to to the the FC FC hydraulic hydraulic controlcontrol

valve assembly.valve assembly.

 The inverters and EPS  The inverters and EPS controller are connected to the controller are connected to the eacheach

motor.motor.

 The logic unit is  The logic unit is connected to connected to the other dthe other devices.evices.
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System layout for MC typeSystem layout for MC type
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1.1.22 CoContntrorollller er ArArea ea NeNetwtworork (k (CACAN)N)

Main specificationsMain specifications

Each controller is linked with the truck harness to form aEach controller is linked with the truck harness to form a

network as follows.network as follows.

 The  The terminal terminal resistors resistors are are built built into into the the display display and and thethe

pump inverter.pump inverter.

If the terminal resistors are not properly connected, theIf the terminal resistors are not properly connected, the

communication failure may occur between the logic unitcommunication failure may occur between the logic unit

and other controllers.and other controllers.

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

For details, see the "Traction Inverter R.H. Fault (63)",For details, see the "Traction Inverter R.H. Fault (63)",

"Traction Inverter L.H. Fault (64)" and "Pump Inverter Fault"Traction Inverter L.H. Fault (64)" and "Pump Inverter Fault

(65)", "EPS Controller fault (71)" in "Troubleshooting for(65)", "EPS Controller fault (71)" in "Troubleshooting for

Control Circuits."Control Circuits."

1)1) Input Input unit aunit and ound output utput unit anit are usre used foed for FC r FC modemodel onlyl only..
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 The data are e The data are expressed as elexpressed as electric potential dctric potential difference beifference between high- and tween high- and low-level signals as folow-level signals as follows.llows.
 The signals are t The signals are transferred transferred to each controlleo each controller through tr through the serial commhe serial communication protocunication protocol.ol.
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11..33 OOuuttlliinne e oof f LLooggiic c UUnniitt

Model informationModel information

 This  This controller controller includes includes the the power power supply supply card card and and logiclogic

card.card.

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

input.input.

 The controller sends a motor control command to the right The controller sends a motor control command to the right

and left traction inverters from the input of the directionand left traction inverters from the input of the direction

lever or the accelerator pedal. It lever or the accelerator pedal. It also monitors malfunctionsalso monitors malfunctions

of the traction system.of the traction system.

 The  The lever lever input input triggers triggers to to send send the the motor motor controlcontrol

commands to the pump inverter. It also monitorscommands to the pump inverter. It also monitors

malfunctions in the hydraulic control system. In the FCmalfunctions in the hydraulic control system. In the FC

specifications, this controller sends a control command tospecifications, this controller sends a control command to

the solenoid valves from the output unit by the lever input.the solenoid valves from the output unit by the lever input.

A malfunction in the valve control system is A malfunction in the valve control system is also monitoredalso monitored

by this controller.by this controller.

 The truck  The truck speed and speed and residual battery power residual battery power are monitoredare monitored

and shown on the display unit.and shown on the display unit.

 The  The logic logic unit unit sets sets its its model model information information and and optionaloptional

default data into internal memory. The information isdefault data into internal memory. The information is

secured even if the power supply for the logic unit is secured even if the power supply for the logic unit is turnedturned

off. This information is set at the factory.off. This information is set at the factory.

 The  The following following table table shows shows the the model model information. information. TheThe

system will not work properly if the actual controller systemsystem will not work properly if the actual controller system
is different from the is different from the model information.model information.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo..

 Truck type Truck type Model setModel set #40#40

BBaatttteerry  y  vvoollttaaggee 336  6  VV,  ,  448  8  VV ##4411

BBaatttteerry  y  ttyyppee BBaatttteerry  y  ttyyppee ##4422

HHyyddrraauulliic  c  ccoonnttrrool  l  sseelleeccttiioonn FFC  C  ttyyppee,  ,  MMC  C  ttyyppee ##4433

MMaasst  t  ttyyppee MMaasst  t  ttyyppee ##4444

VVaallvve  e  sseeccttiioonn NNuummbbeer  r  oof  f  vvaallvveess ##4455

BBaatttteerry  vy  voollttaagge  e  aaddjjuussttmmeenntt BBaatttteerry  vy  voollttaagge  ae  addjjuussttmmeenntt ##4466

FFoooot  t  ddiirreeccttiioonn OOppttiioonnaal  l  eeqquuiippmmeenntt ##4477

LLooaad  d  mmeetteer  r  ffuunnccttiioonn OOppttiioonnaal  l  eeqquuiippmmeenntt ##4488

 Tilt horizon func Tilt horizon functiontion Optional equipmOptional equipmentent #50#50

 The current  The current information is available information is available to confirm to confirm and modify.and modify.

Refer to Setup Option on pageRefer to Setup Option on page 1-221-22 for details and  for details and setting proceduresetting procedure..

 The model info The model information and variormation and various features arus features are set by the See set by the Setup Option (tup Option (SUO).SUO).

 The power su The power supply card changepply card changes the battery vos the battery voltage and supplies poltage and supplies power to the wer to the logic card and logic card and the DSP cardthe DSP card..
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Logic unitLogic unit

Logic cardLogic card

11)) PPiin  n  llooccaattiioon  n  oof  f  llooggiic  c  ccaarrdd 22)) PPiin  n  llooccaattiioon  n  oof  f  ppoowweer  r  ccaarrdd

500922500922
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1)1) LLogogic ic ccarard sd sididee
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Power supply cardPower supply card

11)) PPoowweer  r  ssuupppplly  y  ccaarrd  d  ssiiddee 22)) HHaarrnneesss  s  ssiidde  e  EE--0011

        
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
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11..44 OOuuttlliinne e oof f IInnvveerrtteerr

Traction inverters (right and left) and Pump inverterTraction inverters (right and left) and Pump inverter

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

module and their drive boards.module and their drive boards.

It drives the AC It drives the AC induction motor according to the motor control command from the logic unit. induction motor according to the motor control command from the logic unit. It also monitors malfunctions of It also monitors malfunctions of 

the motor and its condition. When a the motor and its condition. When a malfunction occurs, it stops the motor and informs to malfunction occurs, it stops the motor and informs to the logic unit.the logic unit.

 The DSP card  The DSP card has the DSP chip has the DSP chip that enables high-spethat enables high-speed calculation and ed calculation and controls the AC controls the AC induction motoinduction motor.r.

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

motors.motors.

11.. DDSSP  P  ccaarrdd

500925500925

11

Traction inverter DSP cards (right and left) and Pump inverter DSP cardTraction inverter DSP cards (right and left) and Pump inverter DSP card

11)) IInnvveerrtteer  r  ccaarrd  d  ssiiddee 22)) HHaarrnneesss  s  ssiiddee,  ,  TTrraaccttiioon  n  RRiigghht  t  EE--0077
Harness side, Traction Left E-06Harness side, Traction Left E-06
Harness sideHarness side, Pump , Pump E-05E-05


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1.1.55 OOututliline ne of of EEPPS CS Coontntrrolollelerr

EPS controller is a motor drive controller. It drives the EPS controller is a motor drive controller. It drives the DC motor according to the steering input and tire angle input.DC motor according to the steering input and tire angle input.

It also monitors malfunctions of moIt also monitors malfunctions of motor and its condition. tor and its condition. When a malfunction occurs, it stops the moWhen a malfunction occurs, it stops the motor and informs to thetor and informs to the

logic unit.logic unit.

11)) CCNN11
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11..66 OOuuttlliinne e oof f IInnppuut t uunniitt

 This input unit is conne This input unit is connected to the cted to the FC specification mFC specification model.odel.

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

11.. IInnppuut  t  uunniit  t  ccaarrdd 11)) IInnppuut  t  uunniit  t  ccaarrd  d  ssiiddee

2)2) FCFC-I-IN hN hararneness ss siside de E-E-1212
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11..77 OOuuttlliinne oe of Of Ouuttppuut ut unniitt

Output unitOutput unit

 This output unit is connecte This output unit is connected to the FC specificatiod to the FC specification model.n model.

It is the dedicated output unit for controlling the solenoidIt is the dedicated output unit for controlling the solenoid

valves. It drives the solenoid valves according to the valvevalves. It drives the solenoid valves according to the valve

control command from the logic unit. It monitors for thecontrol command from the logic unit. It monitors for the

malfunction of the solenoid valves and its condition. When amalfunction of the solenoid valves and its condition. When a

malfunction occurs, it informs to the logic unit.malfunction occurs, it informs to the logic unit.

Current characteristics of proportioning solenoid valveCurrent characteristics of proportioning solenoid valve

500929500929

Current toCurrent to
solenoid [%]solenoid [%]

Current increasesCurrent increases
drastically as leverdrastically as lever
movement anglemovement angle
increases.increases.
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Lever angle [%]Lever angle [%]

11.. OOuuttppuut  t  uunniit  t  ccaarrdd 11)) OOuuttppuut  t  uunniit  t  ccaarrd  d  ssiiddee

2)2) HaHarnrnesess s siside de E-E-1010

3)3) FCFC-O-OUT UT haharnrnesess sis side de E-E-1111

500930500930

1)1)

11

2)2)    3)3)



  

CHAPTER 1 CONTROLLERCHAPTER 1 CONTROLLER

1-111-11

2.2. TrTracactition on CoContntrorollller er FeFeatatururee

2.2.11 MoModidifificacatition oon of tf traractctioion chn chararacacteteririststicicss

Setting feature for traction characteristicsSetting feature for traction characteristics

22..22 UUnnttii--rroollllbbaacck k 

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

AAcccceelleerraattiioon  n  rraattee SSeetts  s  aacccceelleerraattiioon  n  rraattee..

 Traveling powe Traveling powerr Selection of tSelection of the maximum he maximum output power output power changes the amchanges the amount of batterount of battery consumption. It aly consumption. It alsoso

influences the acceleration rate during loading influences the acceleration rate during loading operation.operation.
RegeneratioRegeneration power and type of n power and type of regeneratregeneration can be ion can be set.set.

 There are  There are three types othree types of regenerf regeneration and each has availabiliation and each has availability of setting for ty of setting for regeneration regeneration power.power.

AuAuto to reregegeneneraratitionon NoNormrmal al dedececeleleraratition on ththat at ococcucurs rs whwhen en ththe te traraveveliling ng anand td the he didirerectctioion ln leveverers as are re in in ththe se samamee

direction.direction.

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

accelerator pedal.accelerator pedal.

BrBrakake re reeggeenenerarattioionn ThThis is ddeececeleleraratitioon on occccururs ws whhilile se sttepeppiping ng on on ththe be brrakakee..

LeLevever rr regegenenereratatioionn ThThe de dececelelereratatioion tn thahat ot occccururs ws whehen tn the he trtravavel el anand td the he didirerectctioion ln leveverers as are re in in ththe oe oppppososititee

directions.directions.

 The lever re The lever regeneration stgeneration starts when the tarts when the travel directioravel direction and the diren and the direction lever arction lever are in opposite diree in opposite directions. The amoctions. The amount isunt is

determined by the pressure on determined by the pressure on the accelerator pedal.the accelerator pedal.

DDeessccrriippttiioonn SSUUO  O  NNoo..

PoweringPowering
AAcccceelleerraattiioon  n  rraattee AAcccceelleerraattiioon  n  oof  f  ttrraaccttiioonn ##88

 Traveling powe Traveling power r Max. power, amMax. power, amount of batteount of battery consumptionry consumption #9#9

RegenerationRegeneration

Regen adjustment for Regen adjustment for acceleratoraccelerator

regenregen
RRaatte  e  oof  f  rreeggeenneerraattiioon  n  aat  t  nnoorrmmaal  l  sslloow  w  ddoowwnn ##2233

RReegegen n adadjujuststmmenent t ffor or bbrarake ke rereggeenn RaRate te oof f rereggeenenerratatioion n whwhen en ststepeppiping ng on on tthe he brbrakakee ##2121

Regen adjustment for lever regenRegen adjustment for lever regen
Rate of regeneration when operating two in theRate of regeneration when operating two in the

opposite directionopposite direction
#22#22

Refer to pageRefer to page 1-221-22 for details and  for details and setting procedure of the "Setup Option."setting procedure of the "Setup Option."

 The application pre The application preset feature set feature (#1) has the pre(#1) has the preset setting pattset setting pattern registerern registered.ed.

When the accelerator pedal is released on a grade, theWhen the accelerator pedal is released on a grade, the

untiroll-back function will stop the truck.untiroll-back function will stop the truck.

 The desce The descending speending speed changes d changes with the with the steepness osteepness of grade,f grade,

the weight of load and value the weight of load and value setting of the SUO #23.setting of the SUO #23.

Note: When the setting of SUO #23 is Note: When the setting of SUO #23 is “1”, the untiroll-back“1”, the untiroll-back

does not work.does not work.

 Truck stop acce Truck stop accelerator pedal ilerator pedal is stops released s stops released on a grade.on a grade.

502789502789
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22..33 BBoooosstt

2.2.44 LiLimimitatatition oon of mf maxaximimum um trtravavel sel spepeeded

Feature of maximum speed limitFeature of maximum speed limit

When truck traveling is blocked by a step, the boostWhen truck traveling is blocked by a step, the boost

function prevents stalling of the truck. Usually the motorfunction prevents stalling of the truck. Usually the motor

maximum torque is set by SUO #9, and this function allowsmaximum torque is set by SUO #9, and this function allows

the truck to go over a the truck to go over a step regardless of the value setting of step regardless of the value setting of 

the motor maximum torque.the motor maximum torque.

Fully depress the accelerator pedal for 2 seconds. The boostFully depress the accelerator pedal for 2 seconds. The boost

function increases the motor maximum torque for 5function increases the motor maximum torque for 5

seconds. If the pressure to the accelerator pedal is reducedseconds. If the pressure to the accelerator pedal is reduced

or the direction lever is moved, the boost function will beor the direction lever is moved, the boost function will be

cancelled immediately.cancelled immediately.

500931500931

**

**

 To Torque [%]rque [%]

 Time [sec Time [sec]]

100100

00
77

HIGH POWER; Full accelerationHIGH POWER; Full acceleration

STANDARD; Full accelerationSTANDARD; Full acceleration

ECONOMY; Full accelerationECONOMY; Full acceleration

 # 9 # 9

22

8585

7070

 Tor Torque requirque required toed to

climb over a stepclimb over a step

Note: When Note: When the motor overheats, the boost will not work.the motor overheats, the boost will not work.

If the stall If the stall time setting is small, the motor protection function will be time setting is small, the motor protection function will be applied during prolonged slow speed traveling.applied during prolonged slow speed traveling.

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

TTyyppee DDeessccrriippttiioonn

Normal typeNormal type

 The limitation tha The limitation that functions at all timt functions at all times and is used tes and is used to keep the o keep the speed within the speed within the limits.limits.

 The TheWW lamp will glow when the lamp will glow when theWW switch is pressed switch is pressed.. While the While theWW lamp is glowing, the speed is lamp is glowing, the speed is

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

Conditional typeConditional type
 The limitation that  The limitation that is triggereis triggered from a specd from a specific switch input ocific switch input occurrence.currence.

Quadruple input signals are selectable, and available to Quadruple input signals are selectable, and available to set limit value to each set limit value to each signal.signal.

DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo..

NormalNormal

 Top travel speed  Top travel speed limitlimit Always effectiveAlways effective #7#7 --

 Turtle SW input  Turtle SW input settingsetting Effective when turtle SW isEffective when turtle SW is

enable.enable.
##3300,  ,  3311 --

 Travel speed lim Travel speed limit of turtle Sit of turtle SWW

ConditionalConditional

Auxiliary travel speed limit 1Auxiliary travel speed limit 1
Effective when aux. input 1Effective when aux. input 1

close/openclose/open
##1111,  ,  1122 EE--0033--4400

Auxiliary travel speed limit 2Auxiliary travel speed limit 2
Effective when aux. input 2Effective when aux. input 2

close/openclose/open
##1144,  ,  1155 EE--0033--4411

Auxiliary travel speed limit 3Auxiliary travel speed limit 3
Effective when aux. input 3Effective when aux. input 3

close/openclose/open
##1177,  ,  1188 EE--0033--3300
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2.2.55 TuTurnrnining g spspeeeed d lilimimit t fufuncnctitionon

2.2.66 MiMiscscelellalaneneouous s fefeataturures es fofor r trtracactitionon

Miscellaneous features for tractionMiscellaneous features for traction

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

operability during turning.operability during turning.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo

SSppeeeed  d  lliimmiit  t  ffoor  r  ccuurrvviinngg EEnnaabblle  e  oor  r  ddiissaabblle  e  tthhe  e  ttuurrnniinng  g  ssppeeeed  d  lliimmiitt ##2299 --

500932500932

0°0°4455°  °  4455°  °  9900°°90°90°

5 km/h5 km/h

10 km/h10 km/h

15 km/h15 km/h

20 km/h20 km/h

Note: The turning speed depends on the regen power setting of SUO #21 to 23.Note: The turning speed depends on the regen power setting of SUO #21 to 23.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo

AAuuxxiilliiaarry  y  ppoowweer  r  rreedduuccttiioon  n  11 EEffffeeccttiivve  e  wwhheen  n  aauuxx.  .  iinnppuut  t  1  1  cclloossee//ooppeenn ##1111,  ,  1133 EE--0033--3300

AAuuxxiilliiaarry  y  ppoowweer  r  rreedduuccttiioon  n  22 EEffffeeccttiivve  e  wwhheen  n  aauuxx.  .  iinnppuut  t  2  2  cclloossee//ooppeenn ##1144,  ,  1166 EE--0033--4400

AAuuxxiilliiaarry  y  ppoowweer  r  rreedduuccttiioon  n  33 EEffffeeccttiivve  e  wwhheen  n  aauuxx.  .  iinnppuut  t  3  3  cclloossee//ooppeenn ##1177,  ,  1199 EE--0033--4411

Speed alarm 1Speed alarm 1
Alarm 1 signal output if Alarm 1 signal output if speed exceedsspeed exceeds

set value.set value.
##2266 EE--0044--5577,  ,  5588

Speed alarm 2Speed alarm 2

Alarm 2 signal output if Alarm 2 signal output if speed exceedsspeed exceeds

set value.set value. ##3344 EE--1111--3333,  ,  3355

Note: Speed alarm 2 is valid Note: Speed alarm 2 is valid only for models with an output unit.only for models with an output unit.
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2.2.77 PPititchchining Cg Conontrtrool (l (OOptptiionon))

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

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

load movement is calculated.load movement is calculated.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo

PPiittcchhiinng  g  ccoonnttrrooll EEnnaabbllees  s  oor  r  ddiissaabbllees  s  tthhe  e  ppiittcchhiinng  g  ccoonnttrrooll ##3399 --

500933500933
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3.3. LiLiftftining g CoContntrorollller er FeFeatatururee

3.3.11 SeSettttining ag and nd lilimimitatatition on of of lilift ft wowork rk spspeeeedd

Feature of lifting work speed settingFeature of lifting work speed setting

33..22 LLiifft  t  ssttoopp

Each lift work speed can Each lift work speed can be set. The lift be set. The lift work speed can be limited or work speed can be limited or stopped when specific switch input occurs.stopped when specific switch input occurs.

 Triple input sig Triple input signals are selectable nals are selectable and available to set and available to set limit value to elimit value to each signal.ach signal.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo..

NormalNormal

SSttaarrt  t  lliifft  t  ssppeeeedd SSttaarrt  t  lliifft  t  ssppeeeed  d  sseettttiinngg ##22
“1” (slow) is“1” (slow) is

stronglystrongly

recommended.recommended.

 Top lift speed Top lift speed Top lift speed seTop lift speed settingtting #3#3 --

LLoowweerriinng  g  ssppeeeed  d  AADDJJ.. LLoowweerriinng  g  ssppeeeed  d  sseettttiinngg ##3355 --

 Tilt speed Tilt speed Tilt speed settTilt speed settinging #4#4 --

AAuuxxiilliiaarry  y  1  1  ssppeeeedd AAttttaacchhmmeennt  t  11 ##55 --

AAuuxxiilliiaarry  y  2  2  ssppeeeedd AAttttaacchhmmeennt  t  22 ##66 --

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

 The application pre The application preset feature set feature (#1) has the pre(#1) has the preset setting pattset setting pattern registerern registered.ed.

 This  This will will stop stop the the lifting lifting operations operations in in progress progress when when thethe

aux. SW input can choose close or open.aux. SW input can choose close or open.

 To release  To release the stop the stop function, bring function, bring the lever the lever to the to the neutralneutral

position, and start the operation.position, and start the operation.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo..

ConditionalConditional

Auxiliary input for lift 1Auxiliary input for lift 1
Stops lift when aux. input 1Stops lift when aux. input 1

close/openclose/open
##1111 EE--0033--4400

Auxiliary input for lift 2Auxiliary input for lift 2
Stops lift when aux. input 2Stops lift when aux. input 2

close/openclose/open
##1144 EE--0033--4411

Auxiliary input for lift 3Auxiliary input for lift 3

Stops lift when aux. input 3Stops lift when aux. input 3

close/openclose/open ##1177 EE--0033--3300
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33..33 LLooaad d mmeetteer r ((ooppttiioonn))

FunctionFunction

 This calculates the  This calculates the live load from live load from the pressure the pressure sensor input.sensor input.

Zero point can be adjusted by the display.Zero point can be adjusted by the display.

 The user can sele The user can select either “KGct either “KG” or “LBS” from ” or “LBS” from the display.the display.

502800502800

Setting (Zero-setting)Setting (Zero-setting)

(1) (1) TurTurn on n on the the key key swiswitchtch..

(2) (2) RemoRemove tve the lhe load oad from from the tthe truck.ruck.

(3) (3) Raise Raise the the mast smast slightlightly ofly off the f the grouground.nd.

(4)(4) DisplDisplay “LOay “LOAD METAD METER ZERER ZERO SET” iO SET” in the Adn the Adjustmjustmentent
menu on the display unit.menu on the display unit.

502801502801

  

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

   CAUTIONCAUTION

 The value of the lo The value of the load meter should ad meter should be used as a referebe used as a reference only, as it is calculated frnce only, as it is calculated from an oil pressure om an oil pressure converted valueconverted value. Do not. Do not

use this value for calculation of use this value for calculation of the rated load for truck performance.the rated load for truck performance.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo..

ConditionalConditional

LLooaad  d  mmeetteer  r  ffuunnccttiioonn OOppttiioonnaal  l  eeqquuiippmmeenntt ##4488 --

Load adjustmentLoad adjustment
Pressure sensor zero pointPressure sensor zero point

adjustmentadjustment
##5555 --
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33..44 TTiilt lt hhoorriizzoon (n (ooppttiioonn))

44.. OOtthheer r FFeeaattuurree

4.4.11 PDPDS (S (PrPresesenence ce DeDetetectctioion Sn Sysystetem) m) fefeatatururee

PDS featuresPDS features

FunctionFunction

 This will stop the  This will stop the tilting operation tilting operation when the mast iwhen the mast is tilting forwars tilting forward or the mad or the mast in the horizst in the horizontal position.ontal position.

 The status of the  The status of the load will be deload will be detected and if the tected and if the load is being carrload is being carried, the tilting ied, the tilting operation will nooperation will not be stopped.t be stopped.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo.. HHaarrnneesss  s  PPiin  n  NNoo..

ConditionalConditional  Tilt horizon funct Tilt horizon functionion Optional equipmOptional equipmentent #50#50

E-04-57E-04-57

E-03-28E-03-28

 Tilt horizon adj Tilt horizon adjustmentustment Tilt angle sensor Tilt angle sensor adjustmentadjustment #51#51 --

 This  This controller controller is is part part of of the the "Presence "Presence Detection Detection System" System" (PDS) (PDS) of of the the truck. truck. This This system system features features an an enhanced, enhanced, integralintegral

computer based feed back system which computer based feed back system which provides "certain product intelligence" to the operator. The table sprovides "certain product intelligence" to the operator. The table shows processes forhows processes for

traction and lifting. Refer to the Status traction and lifting. Refer to the Status Transfer Chart for details.Transfer Chart for details.

IItteemm PPrrootteecct  t  ccoonnddiittiioonn RReessuulltt RReelleeaasse  e  mmeetthhoodd

 Traction contr Traction controlol

SSeeaatt SSiitt 66 Leave Leave

Slowdown and StopSlowdown and Stop

Sit andSit and

Direction lever: NDirection lever: N
Accelerator pedal: ReleaseAccelerator pedal: ReleaseDDiirreeccttiioon  n  lleevveerr F  F  oor  r  RR

Hydraulic controlHydraulic control

MCMC

SSeeaatt SSiitt 66 L Leeaavvee SSttoopp

Sit andSit and

Control valve SW: All openControl valve SW: All open

FCFC
Sit andSit and

FC control lever: All neutralFC control lever: All neutral
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PDS Status transfer chartPDS Status transfer chart

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

500934500934

 Traction C Traction Control PDSontrol PDS

Normal operationNormal operation

Motor: Regen brakeMotor: Regen brake

Display: Display: Blinking Blinking " " ""

Seat Sw 󿬂ag: ONSeat Sw 󿬂ag: ON

Seat Sw 󿬂ag :Seat Sw 󿬂ag :
OFFOFF

Motor: Regen brakeMotor: Regen brake
Display: Display: " " ""

Motor: Zero torqueMotor: Zero torque

Display: Display: Blinking Blinking " " ""

Motor: Zero torqueMotor: Zero torque

Display: Display: " " ""

Seat SWSeat SW

Seat SW: ONSeat SW: ON

Seat SW off timeSeat SW off time Delay timeDelay time
2 sec or 3 sec2 sec or 3 sec

Seat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

Direction lever: N (Chosen foot direction: no effect)Direction lever: N (Chosen foot direction: no effect)

Seat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

 Tra Travel speedvel speed 0.5km/h0.5km/h

Seat SW 󿬂ag: ONSeat SW 󿬂ag: ONSeat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

Direction lever: NDirection lever: N

Accelerator pedal: OFFAccelerator pedal: OFF
 Trav Travel speedel speed 0.5km/h0.5km/h

Seat SW 󿬂ag: ONSeat SW 󿬂ag: ONSeat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

Direction lever: NDirection lever: N
Accelerator pedal: OFFAccelerator pedal: OFF

Hydraulic Control PDSHydraulic Control PDS

Seat Sw 󿬂ag: ONSeat Sw 󿬂ag: ON

Seat Sw 󿬂ag :Seat Sw 󿬂ag :

OFFOFF

Seat SWSeat SW

Seat SW: ONSeat SW: ON

Seat SW off timeSeat SW off time Delay timeDelay time
2 sec or 3 sec2 sec or 3 sec

Lift lock valve: LOCK Lift lock valve: LOCK 

FC solenoid: All OFFFC solenoid: All OFF

Display: Display: Blinking Blinking " " ""

Normal operationNormal operation Normal operationNormal operation

Lift lock valve: LOCK Lift lock valve: LOCK 

Display: Display: Blinking Blinking " " ""

FC Speci󿬁cationFC Speci󿬁cationMC Speci󿬁cationMC Speci󿬁cation

Lift lock valve: LOCK Lift lock valve: LOCK 

Display: Display: " " ""

Lift lock valve: LOCK Lift lock valve: LOCK 

FC solenoid: All OFFFC solenoid: All OFF

Display: Display: " " ""

Seat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

Seat SW 󿬂ag: ONSeat SW 󿬂ag: ON

Seat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

FC control lever: All neutralFC control lever: All neutral

Seat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

Seat SW 󿬂ag: ONSeat SW 󿬂ag: ON

Seat SW 󿬂ag: OFFSeat SW 󿬂ag: OFF

Micro switch for Control valve: All OFFMicro switch for Control valve: All OFF

(LIFT lever doesn't have SW to detect DOWN.)(LIFT lever doesn't have SW to detect DOWN.)
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44..22 DDiissppllaay y ffuunnccttiioonn

Main monitorMain monitor

1.1. BaBatttterery diy discschahargrge ine indidicacatotorr

22.. SSppeeeeddoommeetteerr

33.. CCaalleennddaarr

44.. CClloocck  k  

5.5. SloSlow spw speed eed momode mde monionitor tor (Tu(Turtlrtle mae mark)rk)

66.. HHoouur  mr  meetteerr

7.7. LoLoad ad memeteter (r (opoptitionon))

8.8. MoMode de seselelect ct swswititchch

9.9. WhWheeeel l inindidiccatatoorr

1010.. ErErroror wr wararniningng

11.11. ParParkinking brg brake wake warnarninging

12.12. SeaSeat bt belt elt warwarninningg

1313.. BaBatttterery wary warniningng

14.14. BraBrake ke flufluid id warwarninningg

15.15. OveOverherheat at warwarninningg

16.16. SerServicvice e indindicaicatortor

1717.. MaMast st lolock ck 

1818.. NeNeututraral l lolock ck 



  

TOTAL 123456.0HRTOTAL 123456.0HROTAL  OTAL  1 23456 1 23456 0HR0HR
8:568:56::5566

11 1111 00KG00KG00KKGG

10/ 9/10/ 9/0 /  0 /  9 /9 /11 11

11 33 55 22 66 88

77

99 1100 1111 1122 113 13 144 1155 1166 1177 1188

603002603002

44

See the Chassis & Mast See the Chassis & Mast Service Manual for details.Service Manual for details.

AdjustmentAdjustment

(1)(1) To dispTo display the alay the adjustdjustment sment screecreen, push “Mn, push “M” butto” button.n.

(2)(2) SeleSelect ct the the item item you you want want to to adjusadjust t usingusing tt   oror yy

button, and push “R” button, and push “R” button to execute.button to execute.(3)(3) CanceCancel the scrl the screen beeen being diing displayesplayed with “Md with “M” butto” button.n.
 The following ite The following items is adjustable:ms is adjustable:

-- OOpeperratatiion on MMododeel Sl Seleleectct

-- LLooaad  Zd  Zeerro  o  SSeett**

-- LLooaad  d  mmeetteerr**

-- SSppeeeed  d  mmeetteerr

-- DDaattee

-- CClloocck  k  

-- CCoonnttrraasstt

 The  The items items marked marked with with * * are are available available only only on on the the truck truck 

equipped with load meter option.equipped with load meter option.

  

502802502802
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4.4.33 PPararkiking ng BBrrakake e IIntnteerlrlocock k 

4.44.4 BDI BDI (Ba(Battettery ry disdischacharge rge indindicaicatortor) d) dispisplay lay feafeatuturesres

4.4.55 MMisiscecelllalaneneouous s fefeatatuureress

Miscellaneous featuresMiscellaneous features

 The parking  The parking brake (PKB) brake (PKB) interlock will interlock will be activated be activated and “P”and “P”

on the display blinks if the operator leaves the seat whenon the display blinks if the operator leaves the seat when

the key switch is in ON position and the PKB switch is in the key switch is in ON position and the PKB switch is in OFFOFF

position. position. Also the PKB Also the PKB interlock will be interlock will be applied when applied when thethe

key switch is turned OFF with the PKB switch in OFFkey switch is turned OFF with the PKB switch in OFF

position.position.

 To release the  To release the PKB interlock, PKB interlock, apply the apply the parking brake, thenparking brake, then

release it.release it.

501951501951

 This feature show This feature shows with 11 levels s with 11 levels (BDI 0 to BDI 10) o(BDI 0 to BDI 10) of remaining battef remaining battery capacity of the ry capacity of the current battecurrent battery voltage.ry voltage.

Set SUO No. #41 or Set SUO No. #41 or #42 depends on installed battery type and #42 depends on installed battery type and voltage.voltage.

See the Chassis & Mast See the Chassis & Mast Service Manual for details.Service Manual for details.

Warning buzzer featuresWarning buzzer features

 The buzzer sounds when the  The buzzer sounds when the key switch is key switch is turned off or the operator leaves turned off or the operator leaves the operator's seat with the the operator's seat with the parking brake SW isparking brake SW is

turnd off.turnd off.

 The table shows  The table shows miscellaneous featmiscellaneous features.ures.

IItteemm DDeessccrriippttiioonn SSUUO  O  NNoo..

SSeerrvviicce  e  iinnddiiccaattoorr SShhoowws  s  oor  r  wwaarrnns  s  mmaaiinntteennaanncce  e  ttiimmee.. ##1100

DDiissppllaay uy unniitt SSppeeeedd, e,  errrroor r  ccooddee, h,  hoouurr--mmeetteerr,  d,  daattee,  c,  clloocckk,,WW S SWW,  ,  BBDDII,  ,  eettcc.  .  aarre  e  sshhoowwnn.. --
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44..66 HHoouur  r  MMeetteerr

 The truck hour  The truck hour meter remeter reading is indicateading is indicated on the display.d on the display.

Also, the traveling/load, handling/steering hour meterAlso, the traveling/load, handling/steering hour meter

readings can be confirmed using service tool.readings can be confirmed using service tool.

When a difference of the hour meter reading between theWhen a difference of the hour meter reading between the

logistics and EPS controller exceeds 1 hour, “HR NG” will belogistics and EPS controller exceeds 1 hour, “HR NG” will be

indicated on the display.indicated on the display.

Upon receiving a request of hour meter adjustment fromUpon receiving a request of hour meter adjustment from
the service tool, the smaller hour meter reading will bethe service tool, the smaller hour meter reading will be

rewritten to longer service hour reading so that the hourrewritten to longer service hour reading so that the hour

meter readings between the logics and EPS controller willmeter readings between the logics and EPS controller will

be matched.be matched.

501134501134

502796502796
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55.. SSeettuup p OOppttiioonn

55..11 OOuuttlliinnee

Setup groupSetup group

 The logic unit is  The logic unit is equipped with equipped with a memory ma memory module that retodule that retains recordeains recorded data even if thd data even if the main power e main power is turned off.is turned off.

 The model inf The model information and varormation and various featureious features are set before s are set before factory shipment.factory shipment.

 The setup optio The setup options are categns are categorized from orized from Group 1 to GGroup 1 to Group 3 according roup 3 according to the featurto the feature levels.e levels.

GGrroouupp DDeessccrriippttiioonn

GGrroouup  p  11 BBaassiic  c  ffuunnccttiioon  n  ((##1  1  tto  o  ##1100))

GGrroouup  p  22 DDeettaaiilleed  d  ffuunnccttiioon  n  ((##111  1  tto  o  ##3399))

GGrroouup  p  33 MMooddeel  l  iinnffoorrmmaattiioon  n  ((##440  0  tto  o  ##5555))

 The Group 1  The Group 1 and 2 and 2 are available are available to set to set the default value the default value in a in a one-step operation and one-step operation and can be can be customized in accordance withcustomized 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. Itapplications. 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 will not work properly if the model information is different.the model information is different.

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

502498502498
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5.5.22 DeDetatailils of Ss of Setetup Oup Optptioions (ns (GrGrououp-p-1)1)

#1 Application Pre-Sets (Truck Operation Mode)#1 Application Pre-Sets (Truck Operation Mode)

 Truck mode c Truck mode can be selected an be selected from 1 to 5, efrom 1 to 5, each with preset ach with preset values shown in the values shown in the below table.below table.

 These 10 settings  These 10 settings are automatically are automatically set by changing set by changing the PRESET numthe PRESET number of the ber of the setting.setting.

PRESET values for each setting are as PRESET values for each setting are as follows.follows.

SUO#SUO#

Feature/Feature/

ApplicationApplication
PPRREESSEET  T  11 PPRREESSEET  T  22 PPRREESSEET  T  33 PPRREESSEET  T  44 PPRREESSEET  T  55 11

CharacteristicCharacteristic

LLiifftt SSllooww MMeeddiiuumm MMeeddiiuumm MMeeddiiuumm FFaasstt

 Tilt Tilt MediumMedium MediumMedium MediumMedium MediumMedium MediumMedium

AAuuxxiilliiaarryy SSllooww SSllooww SSllooww SSllooww SSllooww

VVeehhiicclle  e  SSppeeeedd SSllooww MMeeddiiuumm MMeeddiiuumm FFaasstt FFaasstt

AAcccceelleerraattiioonn SSllooww SSllooww MMeeddiiuumm MMeeddiiuumm FFaasstt

PPoowweerr EEccoonnoommyy EEccoonnoommyy SSttaannddaarrdd PPoowweerrffuull PPoowweerrffuull

RReeggeenneerraattiioonn MMeeddiiuumm MMeeddiiuumm HHiigghh HHiigghh HHiigghh

Default valueDefault value

SSttaarrt  t  LLiifft  t  SSppeeeedd 11 11 11 11 11 22

 Top Lift Speed Top Lift Speed 44 77 77 77 1010 33

 Tilt Speed Tilt Speed 44 44 44 66 66 44

AAuuxxiilliiaarry  y  1  1  SSppeeeedd 33 33 33 33 33 55

AAuuxxiilliiaarry  y  2  2  SSppeeeedd 11 11 11 11 11 66

 Top Travel Spee Top Travel Speed Limitd Limit 1010 1515 1515 1616 1616 77

AAcccceelleerraattiioon  n  RRaattee 33 33 55 77 99 88

 Traveling Powe Traveling Power Moder Mode 11 11 22 33 33 99

Regen Adjustment forRegen Adjustment for

Brake RegenBrake Regen
77 88 1100 1100 1100 2211

Regen Adjustment forRegen Adjustment for

Accelerator RegenAccelerator Regen
77 88 1100 1100 1100 2233

You can modify these 10 You can modify these 10 settings afterwards individually.settings afterwards individually.

Note: Note: Value “1” is strongValue “1” is strongly recommendly recommended.ed.

#2 Start Lift Speed#2 Start Lift Speed

 This setting affect This setting affects pump speed ws pump speed when you start hen you start lifting operation.lifting operation.

FC spec: FC spec: speed when the lift lever is slightspeed when the lift lever is slightly pulled.ly pulled.

MC spec: MC spec: speed when lift switch 1 is turnespeed when lift switch 1 is turned on.d on.

Lift speed in the rise direction will Lift speed in the rise direction will become faster if the setting value is become faster if the setting value is increased.increased.

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

 This setting  This setting affects pumaffects pump speed and p speed and FC solenoid FC solenoid current wcurrent when you pull then you pull the lift levehe lift lever. If you r. If you set a smalleset a smaller value than r value than #2, then the#2, then the

#2 setting will be #2 setting will be ignored.ignored.

FC spec: speed when the lift lever is pulled.FC spec: speed when the lift lever is pulled.

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

Lifting speed will become faster if the value Lifting speed will become faster if the value setting is increased.setting is increased.

 The setting r The setting range is 1 to 10.ange is 1 to 10.

500935500935

Pump motorPump motor
output [%]output [%]

Lever angle [%]Lever angle [%]

100100

00 100100

SUO #2SUO #2
(start lift speed)(start lift speed)

SUO #3SUO #3
(top lift speed)(top lift speed)

1010

88

11

Pump motorPump motor
output [%]output [%]

Lever operationLever operation

100100

00 SW1SW1
CloseClose

SUO #3SUO #3

SUO #2SUO #2

1010
99
88

SW2SW2
CloseClose

Pump motor output characteristics (lift-up operation)Pump motor output characteristics (lift-up operation)

FFC  C  MMCC

#4 Tilt Speed#4 Tilt Speed

 This setting affects pump spee This setting affects pump speed and FC solenoid curred and FC solenoid current when you operate thnt when you operate the tilt lever or tilt switch. e tilt lever or tilt switch. Tilt speed will be fasterTilt speed will be faster

if the value setting is increaseif the value setting is increased. d. The setting range is 1 to 10.The setting range is 1 to 10.

 Tilt speed has pr Tilt speed has priority over lifting iority over lifting speed, when tspeed, when the two leverhe two levers are operates are operated simultaneously.d simultaneously.

500936500936

Pump motor output Pump motor output characteristics (tilt operation)characteristics (tilt operation)

FFC  C  MMCC

Pump motorPump motor
output [%]output [%]

Lever angle [%]Lever angle [%]
00

100100

1010

SUO #4 (Tilt)SUO #4 (Tilt)

66

11
22

100100

Pump motorPump motor
output [%]output [%]

Lever operationLever operation

100100

00 SW CloseSW Close

SUO #4SUO #4

1010

22
11
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#5 Auxiliary 1 Speed#5 Auxiliary 1 Speed

 This  This setting setting affects affects pump pump speed speed and and FC FC solenoid solenoid currentcurrent

when you operate the attachment 1 lever or attachment 1when you operate the attachment 1 lever or attachment 1

switch.switch.

Attachment 1 speed will become faster if the value setting isAttachment 1 speed will become faster if the value setting is

increased. The setting range is 1 to 10.increased. The setting range is 1 to 10.

#6 Auxiliary 2 Speed#6 Auxiliary 2 Speed

 This  This setting affects setting affects pump speed pump speed and and FCC solenoid FCC solenoid currentcurrent

when you operate the attachment 2 lever or attachment 2when you operate the attachment 2 lever or attachment 2

switch.switch.

Characteristic is almost the same as auxiliary 1.Characteristic is almost the same as auxiliary 1.

Attachment 2 speed will become faster if the value setting isAttachment 2 speed will become faster if the value setting is

increased. The setting range is 1 to 10.increased. The setting range is 1 to 10.

500938500938

Pump motoPump motor output characteristics (attar output characteristics (attachment 1 and 2 chment 1 and 2 operation)operation)

FFCC MMCC

Pump motorPump motor
output [%]output [%]

Lever angle [%]Lever angle [%]00 100100

1010

66

11
22

100100

Pump motorPump motor
output [%]output [%]

Lever operationLever operation

100100

00 SW CloseSW Close

1010

22
11

SUO #5 and #6SUO #5 and #6

SUO #5 and #6SUO #5 and #6

#7 Top Travel Speed Limit#7 Top Travel Speed Limit

 This setting  This setting affects maaffects maximum trximum traveling speaveling speed withoed without load. ut load. Traveling speTraveling speed with ed with load will load will be less be less than this than this setting. setting. This settingThis setting

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

 The setting ra The setting range is for 3-Wheenge is for 3-Wheel model is 5 tl model is 5 to 16 [km/h] and o 16 [km/h] and for 4-Wheel mofor 4-Wheel model is 5 to 17 [del is 5 to 17 [km/h].km/h].

#8 Acceleration Rate#8 Acceleration Rate

 This setting affect This setting affects response time s response time to calculate reto calculate required torqquired torque from accue from accelerator pedal elerator pedal position.position.

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

 This setting affec This setting affects the requirts the required torque ed torque which is calculated which is calculated from accelerfrom accelerator pedal positator pedal position.ion.

 The values are s The values are selected from elected from three types: ECthree types: ECONOMY, STANDARD ONOMY, STANDARD and HIGH POand HIGH POWER.WER.

 The figure  The figure shows the torqushows the torque characterie characteristic to the timstic to the time.e.

500939500939

 T Torqueorque

[%][%]100100

Speed –··– Parking brake limit –··–Speed –··– Parking brake limit –··–

(km/h) 0%(km/h) 0%

HIGH POWER(3)HIGH POWER(3)
STANDARD(2)STANDARD(2)

ECONOMY(1)ECONOMY(1)

Service Brake limit*Service Brake limit*11 (50%)(50%)

 Thermal, BDI [0] or Service indica Thermal, BDI [0] or Service indicator*tor*22

00 55 11551010

7070

8585

(30%)(30%)

**33

*1 Service*1 Service

brake limit:brake limit:

*3 Parking*3 Parking

brake limit:brake limit:

 Torque value r Torque value resulting from esulting from reduction inreduction in

current when the securrent when the service brake rvice brake is applied.is applied.

When the parking brake SW is When the parking brake SW is enabled, theenabled, the

torque becomes zero.torque becomes zero.

*2 *2 ThTherermamal:l: BDBDI [I [0] 0] or or SeServrvicice ie indndicicatatoror: C: Cururve ve ofof

limited torque under a condition oflimited torque under a condition of

overheating or battery voltage low oroverheating or battery voltage low or

maintenance time over.maintenance time over.

#10 Service Indicator#10 Service Indicator

 This setting sets the maintenance time. The time set here is This setting sets the maintenance time. The time set here is

added to the truck's hour meter and that value is stored inadded to the truck's hour meter and that value is stored in

memory as the "maintenance time."memory as the "maintenance time."

When the truck's hour meter reaches maintenance time, theWhen the truck's hour meter reaches maintenance time, the

service reminder LED turns on.service reminder LED turns on.

It will flash 20 hours before the time.It will flash 20 hours before the time.

You can reduce the truck power when the LED flashes byYou can reduce the truck power when the LED flashes by

setting the service indicator selection. You can also set thesetting the service indicator selection. You can also set the

demo-modedemo-mode, which shows the , which shows the service Indicator function in aservice Indicator function in a

short period of time.short period of time.

 The setting value  The setting value is as follows.is as follows.

MMaaiinntteennaanncce  e  ttiimme  e  [[hhoouurr]] --

6 min6 min

(test)(test) 110000 115500

In incrementsIn increments

of 50of 50 995500 11000000

Set data onSet data on

displaydisplay

IInnvvaalliidd 00

OOnnlly  y  wwaarrnniinngg 00..11 110000 115500 ---------- 995500 11000000

 Torque limit Torque limit =0.1=0.1 =100=100 =150=150 ---------- =950=950 =1000=1000
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5.5.33 DeDetatailils of Ss of Setetup Oup Optptioions (ns (GrGrououp-p-2)2)

#11 Aux Input for Lift/Drive Speed 1#11 Aux Input for Lift/Drive Speed 1

(Harness pin No. E-03-40)(Harness pin No. E-03-40)

 This setting defines the function of  This setting defines the function of "Auxiliary 1" switch. This"Auxiliary 1" switch. This

value has an effect on #12 and #13 when 2, 3, 5 or 6 isvalue has an effect on #12 and #13 when 2, 3, 5 or 6 is

selected.selected.

 The setting valu The setting value is as follows.e is as follows.

502879502879

E-03E-03

-  -  -  -  337  7  335  5  333  -  3  -  -  -  --
-  -  440  30  38  38  36  36  34  34  32  2  -  -  2288

VVaalluuee LLiifftt TTrraavveell

00 –– ––

11 SSttoop  p  lliifft  t  **1  1  ((sswwiittcch  h  cclloosseedd)) ––

22 –– SSppeeeed  d  lliimmiit  t  ((sswwiittcch  h  ooppeenneedd))

33 –– PPoowweer  r  rreedduuccttiioon  n  ((sswwiittcch  h  cclloosseedd))

44 SSttoop  p  lliifft  t  **1  1  ((sswwiittcch  h  ooppeenneedd)) ––

55 –– SSppeeeed  d  lliimmiit  t  ((sswwiittcch  h  ooppeenneedd))

66 –– PPoowweer  r  rreedduuccttiioon  n  ((sswwiittcch  h  cclloosseedd))

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

#12 Aux Travel Speed Limit 1#12 Aux Travel Speed Limit 1

(Harness pin No. E-03-40)(Harness pin No. E-03-40)

 This setting de This setting defines maximum fines maximum speed when the speed when the “Auxiliary 1” switch is “Auxiliary 1” switch is closed or openclosed or opened.ed.

 The setting r The setting range for 3-Wheeange for 3-Wheel model is 5 to l model is 5 to 16 [km/h] and fo16 [km/h] and for 4-Wheel modr 4-Wheel model is 5 to 17 [km/el is 5 to 17 [km/h].h].

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

#13 Aux Power Reduction Rate 1#13 Aux Power Reduction Rate 1

(Harness pin No. E-03-40)(Harness pin No. E-03-40)

 This setting de This setting defines traction pofines traction power reduction wer reduction when the “Auxiliarwhen the “Auxiliary 1” switch is closed y 1” switch is closed or opened.or opened.

 The setting rang The setting range is 0 to 100 [%e is 0 to 100 [%]. Effective w]. Effective when the data of hen the data of #11 is 3 or 6.#11 is 3 or 6.
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#14 Aux Input for Lift/Drive Speed 2#14 Aux Input for Lift/Drive Speed 2

(Harness pin No. E-03-41)(Harness pin No. E-03-41)

 This setting defines the fu This setting defines the function of “Auxiliary 2” switch. Thisnction of “Auxiliary 2” switch. This

value has an effect on #15 and #16 when 2, 3, 5 or 6 isvalue has an effect on #15 and #16 when 2, 3, 5 or 6 is

selected.selected.

 The setting valu The setting value is the same e is the same as that of #11.as that of #11.

502880502880

E-03E-03

441  1  -  -  337  7  335  5  333  3  -  -  -  -  --

-  -  -  -  338  38  36  6  334  34  32  2  -  -  2288

#15 Aux Travel Speed Limit 2#15 Aux Travel Speed Limit 2

(Harness pin No. E-03-41)(Harness pin No. E-03-41)

 This setting de This setting defines maximum fines maximum speed when tspeed when the “Auxiliary 2” switch is che “Auxiliary 2” switch is closed or openlosed or opened.ed.

 The setting r The setting range for 3-Wheeange for 3-Wheel model is 5 to l model is 5 to 16 [km/h] and fo16 [km/h] and for 4-Wheel mor 4-Wheel model is 5 to 17 [kmdel is 5 to 17 [km/h]./h].

Effective when the data of #14 is 2 or 5.Effective when the data of #14 is 2 or 5.

#16 Aux Power Reduction Rate 2#16 Aux Power Reduction Rate 2

(Harness pin No. E-03-41)(Harness pin No. E-03-41)

 This setting define This setting defines traction powes traction power reductior reduction when the “Auxiliarn when the “Auxiliary 2” switch is closey 2” switch is closed or opened.d or opened.

 The setting r The setting range is 0 to 100 [ange is 0 to 100 [%]. Effective %]. Effective when the data owhen the data of #14 is 3 or 6.f #14 is 3 or 6.

#17 Aux Input for Lift / Drive Speed 3#17 Aux Input for Lift / Drive Speed 3

(Harness pin No. E-03-30)(Harness pin No. E-03-30)

 This setting defines the fu This setting defines the function of “Auxiliary 3” switch. Thisnction of “Auxiliary 3” switch. This

value has an effect on #18 and #19 when 2, 3, 5 or 6 isvalue has an effect on #18 and #19 when 2, 3, 5 or 6 is

selected.selected.

 The setting valu The setting value is the same e is the same as that of #11.as that of #11.

502881502881

E-03E-03

-  -  -  -  337  7  335  5  333  -  3  -  -  -  --

-  -  -  -  338  38  36  36  34  34  32  2  330  0  2288

#18 Aux Travel Speed Limit 3#18 Aux Travel Speed Limit 3

(Harness pin No. E-03-30)(Harness pin No. E-03-30)

 This setting de This setting defines maximum fines maximum speed when tspeed when the “Auxiliary 3” switch is che “Auxiliary 3” switch is closed or openlosed or opened.ed.

 The setting r The setting range for 3-Wheeange for 3-Wheel model is 5 to l model is 5 to 16 [km/h] and fo16 [km/h] and for 4-Wheel mor 4-Wheel model is 5 to 17 [kmdel is 5 to 17 [km/h]./h].

Effective when the data of #17 is 2 or 5.Effective when the data of #17 is 2 or 5.

#19 Aux Power Reduction Rate 3#19 Aux Power Reduction Rate 3

(Harness pin No. E-03-30)(Harness pin No. E-03-30)

 This setting define This setting defines traction powes traction power reductior reduction when the “Auxiliarn when the “Auxiliary 3” switch is closey 3” switch is closed or opened.d or opened.

 The setting r The setting range is 0 to 100 [ange is 0 to 100 [%]. Effective %]. Effective when the data owhen the data of #17 is 3 or 6.f #17 is 3 or 6.
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#21 Regen Adjustment for Brake Regen#21 Regen Adjustment for Brake Regen

 This works when  This works when the brakes are the brakes are applied.applied.

When the setting value is When the setting value is higher than “#23” , higher than “#23” , regeneraregenerative power will increase by stepping on tive power will increase by stepping on the brake.the brake.

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

#22 Regen Adjustment for Lever Regen#22 Regen Adjustment for Lever Regen

 This setting de This setting defines the “Lever fines the “Lever regen” characteregen” characteristic.ristic.

When the direction lever is shifted into the position opposite to the truck’s traveling direction, the “Lever regen” function isWhen 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 activated. The “Lever regen” characteristic is shown in this diagram. The setting range is 1 to setting range is 1 to 10.10.

500940500940

100100

100100

1010

11

Amount of leverAmount of lever
regenerationregeneration

Level of throttle pedal [%]Level of throttle pedal [%]

(%)(%)

Value of #22Value of #22

#23 Regen Adjustment for Auto Regen#23 Regen Adjustment for Auto Regen

 This  This setting setting defines defines amount amount of of deceleration deceleration when when "Auto"Auto

regen" is activated. This setting defines the amount of regen" is activated. This setting defines the amount of 

deceleration when “Auto regen” is activated. (Setting "10")deceleration when “Auto regen” is activated. (Setting "10")

 The setting ran The setting range is 1 to 10.ge is 1 to 10.

Note: With Note: With “1” setting, regeneration will not work except“1” setting, regeneration will not work except

when going downhill.when going downhill.

500941500941

[%][%]
100100

Value of #23Value of #23

Amount of auto regenerationAmount of auto regeneration

101099552211 33 44 66 77 88
00

Deceleration regenDeceleration regen

50094250094200

#23#23

1010 99 22

 Time [s] Time [s]

 Truck  Truck speed [m/s]speed [m/s]

Deceleration regenDeceleration regen

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

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

Setting of Setting of maximum steerimaximum steering brake force when the steering angle is not propong brake force when the steering angle is not proportional to the steering force durrtional to the steering force during normaling normal

operation of the steering wheel.operation of the steering wheel.

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

#26 Speed Alarm 1#26 Speed Alarm 1

(Harness Pin No. E-04-57, 58)(Harness Pin No. E-04-57, 58)

 This setting def This setting defines speed of tuines speed of turning on the "Sperning on the "Speed alarm 1" lighed alarm 1" light.t.

 The setting r The setting range for 3-Wheeange for 3-Wheel model is 5 to l model is 5 to 16 [km/h] and fo16 [km/h] and for 4-Wheel mor 4-Wheel model is 5 to 17 [kmdel is 5 to 17 [km/h]./h].

#28 Steering range#28 Steering range

Currently this setting is not availabe.Currently this setting is not availabe.

#29 Speed limit curving#29 Speed limit curving

When this setting is enable, When this setting is enable, the truck speed can be restricted by the truck speed can be restricted by the turning angle.the turning angle.

0 : Disable0 : Disable

1 : Enable1 : Enable

 The speed will  The speed will be decreased be decreased according to taccording to the regenerahe regenerative rate of #21 tive rate of #21 to 23.to 23.

500932500932

0°0°4455°° 4455°° 9900°°90°90°

5 km/h5 km/h

10 km/h10 km/h

15 km/h15 km/h

20 km/h20 km/h

#30 #30 Turtle Switch Turtle Switch Input SettingInput Setting

 This setting def This setting defines the function ines the function of “Speed Limitof “Speed Limit” ” Turtle switch.Turtle switch.

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

VVaalluuee TTrraavveel  l  ssppeeeedd

00 DDiissaabbllee

11 EEnnaabbllee

#31 #31 Travel Speed Limit Travel Speed Limit of Turtle SWof Turtle SW

(Harness Pin No. E-03-31)(Harness Pin No. E-03-31)

 This setting def This setting defines the maximines the maximum travel speeum travel speed when the spd when the speed limit functioeed limit function is activated by #30.n is activated by #30.

 The range set The range setting for 3-Wheel ting for 3-Wheel model is 5 to model is 5 to 16 [km/h] and fo16 [km/h] and for 4-Wheel mor 4-Wheel model is 5 to 17 [kmdel is 5 to 17 [km/h]./h].

#34 Speed Alarm 2#34 Speed Alarm 2

(Harness Pin No. E-11-33, 35)(Harness Pin No. E-11-33, 35)

 This setting def This setting defines speed of tuines speed of turning on the “Sperning on the “Speed alarm 2” lighted alarm 2” light..

 The setting r The setting range for 3-Wheeange for 3-Wheel model is 5 to l model is 5 to 16 [km/h] and fo16 [km/h] and for 4-Wheel mor 4-Wheel model is 5 to 17 [kmdel is 5 to 17 [km/h]./h].
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#35 Lowering Speed ADJ.#35 Lowering Speed ADJ.

 This setting is fo This setting is for adjustment r adjustment of the maximum of the maximum lowering spelowering speed.ed.

In case the lowering speed is higher than the specification as mentioned in the service manual, it can be adjusted. WhenIn 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 speedlowering 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 immediately due to tolerance in oil flow and oil characteristics. Further lowering of the setting may be required.oil characteristics. Further lowering of the setting may be required.

 This setting is applica This setting is applicable to the FC ble to the FC models only.models only.

#39 Pitching Control#39 Pitching Control
 This enables the  This enables the pitch control that pitch control that suppresses the rsuppresses the risk of the carrying isk of the carrying load to fall dowload to fall down or unbalanced.n or unbalanced.

 To use this func To use this function, an oil pressure tion, an oil pressure sensor is requirsensor is required.ed.

0: disable, 1: enable0: disable, 1: enable
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5.5.44 DeDetatailils os of Sef Setutup Op Optptioions ns (G(Groroupup-3-3))

#40 Truck Type#40 Truck Type

 This setting def This setting defines the type of ines the type of truck.truck.

 The setting value  The setting value is 3-Wheel or 4-Wheis 3-Wheel or 4-Wheel model.el model.

CAUTIONCAUTION

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

#41 Battery Voltage#41 Battery Voltage

 This setting def This setting defines the voltage ines the voltage of battery installed of battery installed in the truck.in the truck.

 The setting value  The setting value is 36 or 48 [v].is 36 or 48 [v].

No setting shows “II II II II II.”No setting shows “II II II II II.”

#42 Battery Type#42 Battery Type

 This setting def This setting defines the type oines the type of battery installed in tf battery installed in the truck.he truck.

 The setting valu The setting value is 1, 2 or 3.e is 1, 2 or 3.

1: Normal 2: Tubular 3: Gel1: Normal 2: Tubular 3: Gel

Select an appropriate BDI table from the followings according to the Select an appropriate BDI table from the followings according to the battery type.battery type.

NNoorrmmaal  l  BBDDII TTuubbuullaar  r  BBDDII

BBDDII## 3366VV 4488VV BBDDII## 3366VV 4488VV

00 -  -  3344..44 -  -  4455..99 00 -  -  3355..22 -  -  4466..99

11 3344..5  5  -  -  3344..88 4466..0  0  -  -  4466..44 11 3355..3  3  -  -  3355..55 4477..0  0  -  -  4477..33

22 3344..9  9  -  -  3355..22 4466..5  5  -  -  4466..99 22 3355..6  6  -  -  3355..88 4477..4  4  -  -  4477..77

33 3355..3  3  -  -  3355..66 4477..0  0  -  -  4477..44 33 3355..9  9  -  -  3366..11 4477..8  8  -  -  4488..11

44 3355..7  7  -  -  3366..00 4477..5  5  -  -  4477..99 44 3366..2  2  -  -  3366..44 4488..2  2  -  -  4488..55

55 3366..1  1  -  -  3366..44 4488..0  0  -  -  4488..44 55 3366..5  5  -  -  3366..77 4488..6  6  -  -  4488..99

66 3366..5  5  -  -  3366..77 4488..5  5  -  -  4488..99 66 3366..8  8  -  -  3377..00 4499..0  0  -  -  4499..22

77 3366..8  8  -  -  3377..00 4499..0  0  -  -  4499..88 77 3377..1  1  -  -  3377..22 4499..3  3  -  -  4499..55

88 3377..1  1  -  -  3377..33 4499..4  4  -  -  4499..77 88 3377..3  3  -  -  3377..44 4499..6  6  -  -  4499..88

99 3377..4  4  -  -  3377..66 4499..8  8  -  -  5500..11 99 3377..5  5  -  -  3377..66 4499..9  9  -  -  5500..11

1100 3377..7  7  -- 5500..2  2  -- 1100 3377..7  7  -- 5500..2  2  --

Gel BDIGel BDI

BBDDII## 3366VV 4488VV

00 -  -  3322..99 -  -  4433..88

11 3333..0  0  -  -  3333..55 4433..9  9  -  -  4444..77

22 3333..6  6  -  -  3344..00 4444..8  8  -  -  4455..44

33 3344..1  1  -  -  3344..55 4455..5  5  -  -  4466..11

44 3344..6  6  -  -  3355..00 4466..2  2  -  -  4466..77

55 3355..1  1  -  -  3355..55 4466..8  8  -  -  4477..33

66 3355..6  6  -  -  3355..99 4477..4  4  -  -  4477..88

77 3366..0  0  -  -  3366..22 4477..9  9  4488..33
88 3366..3  3  -  -  3366..55 4488..4  4  -  -  4488..77

99 3366..6  6  -  -  3366..77 4488..8  8  -  -  4488..99

1100 3366..8  8  -- 4499..0  0  --
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#43 Hydraulic Control Selection#43 Hydraulic Control Selection

 This setting de This setting defines the type of fines the type of hydraulic controhydraulic control.l.

0: FC system 1: MC system0: FC system 1: MC system

#44 Mast Type#44 Mast Type

 This setting de This setting defines the type fines the type of the mast.of the mast.

2-FF: 2-stage full-free2-FF: 2-stage full-free

3-FF: 3-stage full-free3-FF: 3-stage full-free2-SP: 2-stage panorama2-SP: 2-stage panorama

#45 Valve Section#45 Valve Section

 This setting de This setting defines the number fines the number of valve sections.of valve sections.

1: 1: 3-way (lift, tilt3-way (lift, tilt, attachment , attachment 1)1)

2: 2: 4-way (lift, tilt4-way (lift, tilt, attachment , attachment 1, 2)1, 2)

#46 Battery Voltage Adjust#46 Battery Voltage Adjust

 This  This setting setting corrects corrects the the difference difference between between the the actualactual

battery voltage and controller-recognized battery voltage.battery voltage and controller-recognized battery voltage.

 The  The display display shows shows battery battery voltage voltage which which the the controllercontroller

recognizes.recognizes.

Measure actual battery voltage using a tester (or a multi-Measure actual battery voltage using a tester (or a multi-

meter) and operate service tool.meter) and operate service tool.

Refer to the “Measurement of Refer to the “Measurement of battery voltage” below.battery voltage” below.

11.. BBaatttteerryy

2.2. PPumump p cocontntacacttoror

3.3. LLinine e ccononttacacttoror

44.. CCoonnttaaccttoorr

5.5. TeTestster oer or Mur Multlti-i-memeteterr

6.6. RiRighght t trtracactition on ininvevertrterer

500945500945

-- ++

11
49.6V49.6V

VV

-- ++

22 33

44

55
66
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#47 Foot Direction#47 Foot Direction

 This setting define This setting defines the foot dirs the foot direction contrection control.ol.

1: Standard direction lever1: Standard direction lever

2: Foot Direction Control (FoDiCo)2: Foot Direction Control (FoDiCo)

3: Armrest FNR3: Armrest FNR

#48 Load Meter Function (E-03-28)#48 Load Meter Function (E-03-28)

Enable or disable the load meter option.Enable or disable the load meter option.

0: Disable0: Disable

1: Enable1: Enable

 To use this function, an oi To use this function, an oil pressure sensor is rl pressure sensor is required. Unitsequired. Units

are selectable between KG and LBS from the display.are selectable between KG and LBS from the display.

A different method of calculation is used based on the #44A different method of calculation is used based on the #44

Mast type. On the truck with 2-FF or 3-FF, when the mast isMast type. On the truck with 2-FF or 3-FF, when the mast is

positioned in the first stage, the value displayed on the loadpositioned in the first stage, the value displayed on the load

meter is valid, however, when the mast is in the secondmeter is valid, however, when the mast is in the second

stage, the load meter does not show the stage, the load meter does not show the correct value.correct value.

   CAUTIONCAUTION

 The value of the lo The value of the load meter should ad meter should be used as a referebe used as a reference only, as it is calculated frnce only, as it is calculated from an oil pressure om an oil pressure converted valueconverted value. Do not. Do not

use this value for calculation of use this value for calculation of the rated load for truck performance.the rated load for truck performance.

#50 #50 Tilt Horizon Function Tilt Horizon Function (E-04-57, E-03-28)(E-04-57, E-03-28)

Enable or disable Enable or disable the tilt the tilt horizon function.horizon function.

0: Disable0: Disable
1: Enable1: Enable

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

pressure sensor are pressure sensor are required.required.

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

this job.this job.
 To stop the mast in a horizont To stop the mast in a horizontal position during empal position during empty loadty load

or when the mast is tilting foror when the mast is tilting forward, press the ALS ward, press the ALS switch.switch.

See the table below for the movement when ALS switch isSee the table below for the movement when ALS switch is

pressed.pressed.

LLooaaddeed  d  oor  r  eemmppttyy TTiillt  t  lleevveer  r  ooppeerraattiioonn SSttaattuus  s  oof  f  mmaasst  t  ((aannggllee)) MMaasst  t  mmoovveemmeenntt

Empty loadEmpty load

BBaacckkwwaarrd  d  ttiilltt FFoorrwwaarrd  d  ttiilltt//bbaacckkwwaarrd  d  ttiilltt WWiilll  l  bbe  e  ttiilltteed  d  bbaacckkwwaarrdd..

FFoorrwwaarrd  d  ttiilltt BBaacckkwwaarrd  d  ttiilltt WWiilll  l  bbe  e  ttiilltteed  d  ffoorrwwaarrdd..

FFoorrwwaarrd  d  ttiilltt WWiilll  l  nnoot  t  bbe  e  ttiilltteed  d  ffoorrwwaarrdd..

LoadedLoaded

BBaacckkwwaarrd  d  ttiilltt FFoorrwwaarrd  d  ttiilltt//bbaacckkwwaarrd  d  ttiilltt WWiilll  l  nnoot  t  bbe  e  ttiilltteed  d  bbaacckkwwaarrdd.  .  ((OOn  n  MMcc

model, will be tilted backward.)model, will be tilted backward.)

FFoorrwwaarrd  d  ttiilltt FFoorrwwaarrd  d  ttiilltt//bbaacckkwwaarrd  d  ttiilltt WWiilll  l  nnoot  t  bbe  e  ttiilltteed  d  ffoorrwwaarrdd..

#51 Tilt Horizon Adjustment#51 Tilt Horizon Adjustment

 Tilt angle sensor  Tilt angle sensor horizontal value horizontal value settingsetting

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

#55 Load Meter Adjustment#55 Load Meter Adjustment

Load meter zero point settingLoad meter zero point setting

Zero point setting is also aZero point setting is also available from the display.vailable from the display.

#-- Tire Adjustment#-- Tire Adjustment

 Tire angle se Tire angle sensor straight ponsor straight position settingsition setting

Straight position should be set up.Straight position should be set up.

 The zero set  The zero set is done at the is done at the moment you moment you press the “<<“ buttpress the “<<“ button without pushinon without pushing the “writeg the “write” button.” button.
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55..55 SSeettuup Op Oppttiioonns (s (GGrroouup 1p 1))

OptionOption

##
TTiittlle  e  oof  f  OOppttiioonn DDeessccrriippttiioonn RRaannggee

DefaultDefault

ValueValue

#1#1

Application Pre-SetsApplication Pre-Sets

(Truck Operation Mode)(Truck Operation Mode)

*1*1

 The value setting  The value setting of the following of the following 10 items10 items

are registered on shipping.are registered on shipping.

 Top travel speed Top travel speed, Acceleration r, Acceleration rate,ate,

 Traveling power Traveling power, Brake Regene, Brake Regeneration,ration,

Automatic Regeneration, Start lift speed,Automatic Regeneration, Start lift speed,

 Top lift spee Top lift speed, Tilt speed, Tilt speed, Auxiliary 1 d, Auxiliary 1 Speed,Speed,

and Auxiliary 2 Speed.and Auxiliary 2 Speed.

Refer to the explanation for details.Refer to the explanation for details.

1  1  tto  o  55 33

##22 SSttaarrt  t  LLiifft  t  SSppeeeedd

Speed setting for start lift speedSpeed setting for start lift speed

Start lift speed cannot exceed top liftStart lift speed cannot exceed top lift

speed.speed.

1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
11

##33 TToop  p  LLiifft  t  SSppeeeedd
Lift speed when operating the lever atLift speed when operating the lever at

maximummaximum

1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
77

##44 TTiillt  t  SSppeeeedd SSppeeeed  d  sseettttiinng  g  ffoor  r  ttiilltt
1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
44

##55 AAuuxxiilliiaarry  y  1  1  SSppeeeedd SSppeeeed  d  sseettttiinng  g  ffoor  r  aattttaacchhmmeennt  t  11
1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
33

##66 AAuuxxiilliiaarry  y  2  2  SSppeeeedd SSppeeeed  d  sseettttiinng  g  ffoor  r  aattttaacchhmmeennt  t  22 1 to 101 to 10
(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)

33

##77 TToop p TTrraavveel l  SSppeeeed d LLiimmiitt MMaaxxiimmuum m ttrraavveel l  ssppeeeedd
5 to 16 5 to 16 [km/h] (3-Wheel model)[km/h] (3-Wheel model)

5 to 17 5 to 17 [km/h] (4-Wheel model)[km/h] (4-Wheel model)
1515

##88 AAcccceelleerraattiioon  n  RRaattee CChhooiicce  e  oof  f  aacccceelleerraattiioon  n  rraattee
1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
55

#9#9 TrTravavelelining g PPowoweer r MMododee CChohoicice e of of popowewer r cchaharracactteeririststicic

1, 2, 31, 2, 3

(1: ECONOMY, 2: STANDARD, 3:(1: ECONOMY, 2: STANDARD, 3:

HIGH POWER)HIGH POWER)

22

##1100 SSeerrvviicce  Ie  Innddiiccaattoorr

 This funct This function notion notifies ifies service service personnel personnel thatthat

the maintenance the maintenance interval is approaching ointerval is approaching orr

has passed.has passed. 0, 0.1,0, 0.1,

100, 150, ...950, 1000,100, 150, ...950, 1000,

=0.1 (6 min.),=0.1 (6 min.),
=100, =150, =950, =1000=100, =150, =950, =1000

(In increments of 50 [hour])(In increments of 50 [hour])

“=”: power reduction“=”: power reduction

0: no action0: no action

00

It means the lapsed time when It means the lapsed time when setting up.setting up.

Approached: Approached: !LED !LED flashes flashes (20 (20 hour)hour)

Passed :Passed :
!LED turn on and power!LED turn on and power

reduction (selected)reduction (selected)

(2)(2)

Refer to the explanation for details.Refer to the explanation for details.

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

  flashes.  flashes.

   When the When the truck modtruck mode is changede is changed, all paramet, all parameter data er data is replaced is replaced by the set by the set values of the values of the selected selected mode.mode.
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5.5.66 SeSettuup p OOpptitionons s (G(Grorouup p 2)2)

Op-Op-

tion#tion#
TTiittlle  e  oof  f  OOppttiioonn DDeessccrriippttiioonn RRaannggee

DefaultDefault

ValueValue

HarnessHarness

Pin No.Pin No.

#11#11
Aux Input for Lift/Aux Input for Lift/

Drive Speed 1Drive Speed 1

When the auxiliaryWhen the auxiliary

input 1 signal is on,input 1 signal is on,

travel speed or lifttravel speed or lift

speed is limited to thespeed is limited to the

set value.set value.

 The maximum  The maximum speedspeed

is defined at #12.is defined at #12.

 The amo The amount of unt of powerpower

reduction is definedreduction is defined

at #13.at #13.

0: Disable0: Disable

1: Disable lift (switch 1: Disable lift (switch closed)closed)

2: Speed limit (switch closed)2: Speed limit (switch closed)

3: Power reduction (switch closed)3: Power reduction (switch closed)
4: Disable lift (switch 4: Disable lift (switch opened)opened)

5: Speed limit (switch opened)5: Speed limit (switch opened)

6: Power reduction (switch opened)6: Power reduction (switch opened)

00 EE--0033--4400

#12#12
Aux Travel SpeedAux Travel Speed

Limit 1Limit 1

 Travel speed  Travel speed limit forlimit for

#11#11

5 to 16 5 to 16 [km/h] (3-Wheel model)[km/h] (3-Wheel model)

5 to 17 5 to 17 [km/h] (4-Wheel model)[km/h] (4-Wheel model)
1122 EE--0033--4400

#13#13
Aux PowerAux Power

Reduction Rate 1Reduction Rate 1

 Traction power Traction power

reduction ratio forreduction ratio for

#11#11

0  0  tto  o  11000  0  [[%%]] 7700 EE--0033--4400

#14#14
Aux Input for Lift/Aux Input for Lift/

Drive Speed 2Drive Speed 2

When the auxiliaryWhen the auxiliary

input 2 signal is on,input 2 signal is on,

travel speed or lifttravel speed or lift

speed is limited to setspeed is limited to set
value.value.

 The  The maximum maximum speedspeed

is defined at #15.is defined at #15.

 The amo The amount of unt of powerpower

reduction is definedreduction is defined

at #16.at #16.

SSaamme  e  aas  s  ##1111 00 EE--0033--4411

#15#15
Aux Travel SpeedAux Travel Speed

Limit 2Limit 2

 Travel speed  Travel speed limit forlimit for

#14#14

5 to 16 5 to 16 [km/h] (3-Wheel model)[km/h] (3-Wheel model)

5 to 17 5 to 17 [km/h] (4-Wheel model)[km/h] (4-Wheel model)
1122 EE--0033--4411

#16#16
Aux PowerAux Power

Reduction Rate 2Reduction Rate 2

 Traction power Traction power

reduction ratio forreduction ratio for

#14#14

0  0  tto  o  11000  0  [[%%]] 7700 EE--0033--4411

#17#17
Aux Input for Lift/Aux Input for Lift/

Drive Speed 3Drive Speed 3

When the auxiliaryWhen the auxiliary

input 3 signal is on,input 3 signal is on,

travel speed or lifttravel speed or lift
speed is limited to setspeed is limited to set

value.value.

 The maximum  The maximum speedspeed

is defined at #18.is defined at #18.

 The amo The amount of unt of powerpower

reduction is definedreduction is defined

at #19.at #19.

SSaamme  e  aas  s  ##1111 00 EE--0033--3300

#18#18
Aux Travel SpeedAux Travel Speed

Limit 3Limit 3

 Travel speed  Travel speed limit forlimit for

#17#17

5 to 16 5 to 16 [km/h] (3-Wheel model)[km/h] (3-Wheel model)

5 to 17 5 to 17 [km/h] (4-Wheel model)[km/h] (4-Wheel model)
1122 EE--0033--3300

#19#19
Aux PowerAux Power

Reduction Rate 3Reduction Rate 3

Power reduction ratioPower reduction ratio

for #17for #17
0  0  tto  o  11000  0  [[%%]] 7700 EE--0033--3300

#21#21
Regen AdjustmentRegen Adjustment

for Brake Regenfor Brake Regen

10 steps for regen10 steps for regen

power on brakepower on brake

regenregen

1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
55 ––

#22#22
Regen AdjustmentRegen Adjustment

for Lever Regenfor Lever Regen

10 steps for regen10 steps for regen

power on lever regenpower on lever regen

1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
77 ––
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#23#23

Regen AdjustmentRegen Adjustment

for Acceleratorfor Accelerator

RegenRegen

10 steps for regen10 steps for regen

power on power on acceleratoraccelerator

regenregen

1 to 101 to 10

(1: SLOW to 10: FAST)(1: SLOW to 10: FAST)
55 ––

#25#25 Steering handleSteering handle
forceforce

Setting of constantSetting of constant

steering reactionsteering reaction

force and deviationforce and deviation

force.force.
 The setting  The setting should beshould be

in accordance within accordance with

the table shown onthe table shown on

the right.the right.

Constant reaction forceConstant reaction force

strengthstrength

88 ––

WeWeakak MMeedidiuum Sm Sttrorongng

EccentricEccentric

reactionreaction

forceforce

strengthstrength

WWeeaakk 11 22 33

MMeeddiiuum  m  44 55 66

SSttrroonngg 77 88 99

##2266 SSppeeeed d  AAllaarrm  m  11
Sets speed for turningSets speed for turning

on alarm 1 light.on alarm 1 light.

5 to 16 5 to 16 [km/h] (3-Wheel model)[km/h] (3-Wheel model)

5 to 17 5 to 17 [km/h] (4-Wheel model)[km/h] (4-Wheel model)
1212

E-04-57,E-04-57,

5858

#28#28
Steering rangeSteering range

selectionselection

Sets the lock-to-lockSets the lock-to-lock

range of steering.range of steering.

0 to 10: 0 to 10: From small to large From small to large (Currently, the same(Currently, the same

range at any value)range at any value)
55 ––

#29#29
 Turning speed Turning speed

limitlimit

 Turnting speed lim Turnting speed limitit

settingsetting

0: Disable0: Disable

1: Enable1: Enable
11 ––

#30#30
 Turtle SW Input Turtle SW Input

SettingSetting

 This setting define This setting definess

the function ofthe function of

“Speed Limit” W“Speed Limit” W
switch.switch.

According to theAccording to the

combination of #30,combination of #30,

#31 you can #31 you can reducereduce

travel speed.travel speed.

0: Disable0: Disable

1: Enable1: Enable
11

   WW  

buttonbutton

#31#31
 Travel Speed  Travel Speed LimitLimit

of Turtle SWof Turtle SW

 This option This option

determines thedetermines the

maximum travelmaximum travel

speed limit of #30.speed limit of #30.

5 to 16 5 to 16 [km/h] (3-Wheel model)[km/h] (3-Wheel model)

5 to 17 5 to 17 [km/h] (4-Wheel model)[km/h] (4-Wheel model)
1212

   WW  

buttonbutton

##3344 SSppeeeed d  AAllaarrm  m  22
Sets speed for turningSets speed for turning

on alarm 2 light.on alarm 2 light.

5 to 16 5 to 16 [km/h] (3-Wheel model)[km/h] (3-Wheel model)

5 to 17 5 to 17 [km/h] (4-Wheel model)[km/h] (4-Wheel model)
1212

E-03-33,E-03-33,

3535

#35#35

Lowering SpeedLowering Speed

ADJ. *1ADJ. *1

In this option, theIn this option, the

display shows valuedisplay shows value

for lowering speedfor lowering speed
adjustment.adjustment.

0 to 150 to 15

(0: SLOW to 15: FAST)(0: SLOW to 15: FAST) 00 ––

#3#399 PiPitctchihing ng ccononttroroll

Enabling the pitchEnabling the pitch

control thatcontrol that

suppresses the risk ofsuppresses the risk of

the carrying load tothe carrying load to

fall down orfall down or

unbalanced.unbalanced.

0: Disable0: Disable

1: Enable1: Enable
00 ––

Op-Op-

tion#tion#
TTiittlle  e  oof  f  OOppttiioonn DDeessccrriippttiioonn RRaannggee

DefaultDefault

ValueValue

HarnessHarness

Pin No.Pin No.

*1: This setting is applicable to the FC models only.*1: This setting is applicable to the FC models only.
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5.5.77 SeSettuup p OOpptitionons s (G(Grorouup p 3)3)

OptionOption

##
TTiittlle  e  oof  f  OOppttiioonn DDeessccrriippttiioonn RRaannggee

DefaultDefault

ValueValue

##4400 TTrruucck  k  TTyyppee
 This option is u This option is used to set sed to set the type ofthe type of

the truck.the truck.

0: 3-Wheel model0: 3-Wheel model

1: 4-Wheel model1: 4-Wheel model
––

##4411 BBaatttteerry  Vy  Voollttaaggee
 This option  This option is used is used to set to set the voltagthe voltagee

of the battery.of the battery.
3366,  ,  448  8  [[VV]] ––

##4422 BBaatttteerry  y  TTyyppee

 This option is u This option is used to set sed to set the type ofthe type of

the battery.the battery.

 The electric d The electric discharge charactischarge characteristiceristic

of a battery changes with of a battery changes with batterybattery

type.type.

0: Normal BDI0: Normal BDI

1: Tubular BDI1: Tubular BDI

2: Gel BDI2: Gel BDI

––

#43#43
Hydraulic ControlHydraulic Control

SelectionSelection

 This option is u This option is used to set sed to set the type ofthe type of

the hydraulic controlthe hydraulic control

0: FC specification0: FC specification

1: MC specification1: MC specification
––

##4444 MMaasst  t  TTyyppee
 This option is u This option is used to set sed to set the type ofthe type of

the mast.the mast.

2FF: 2-stage full-free2FF: 2-stage full-free

3FF: 3-stage full-free3FF: 3-stage full-free

2SP: 2-stage panorama2SP: 2-stage panorama

––

##4455 VVaallvve  e  SSeeccttiioonn
 This option is used  This option is used to set theto set the

number of valve sections.number of valve sections.

1: 3 ways (lift, tilt, attachment 1)1: 3 ways (lift, tilt, attachment 1)

2: 4 ways (lift, tilt, attachment 1,2)2: 4 ways (lift, tilt, attachment 1,2)
––

#46#46
Battery VoltageBattery Voltage

AdjustmentAdjustment

 This setting corr This setting corrects the gap ects the gap of theof the

battery voltage which the controllerbattery voltage which the controller

recognizes, and actual batteryrecognizes, and actual battery

voltage.voltage.

Measure actual battery voltage andMeasure actual battery voltage and

operate the direction lever in operate the direction lever in orderorder

to adjust the value which is shownto adjust the value which is shown

on the service tool actual batteryon the service tool actual battery

voltage.voltage.

55..0  0  tto  o  112200..0  0  [[VV]] ––

##4477 FFoooot  t  DDiirreeccttiioonn

 This option is used t This option is used to enable theo enable the

function for foot direction option.function for foot direction option.

Armrest FNRArmrest FNR

1: Standard direction lever1: Standard direction lever

2: Foot Directional Control 2: Foot Directional Control (FoDiCo)(FoDiCo)

3: Armrest FNR3: Armrest FNR

––

##4488 LLooaad d MMeetteer  r  FFuunnccttiioonn
 This option  This option is used is used to enableto enable/disable/disable

the load meter.the load meter.

0: Disable0: Disable

1: Enable1: Enable

##5500 TTiillt  Ht Hoorriizzoon Fn Fuuncncttiioonn  This option  This option is used is used to enableto enable/disable/disable
the tilt horizon function.the tilt horizon function.

0: Disable0: Disable
1: Enable1: Enable

#5#511 TTililt t HoHorrizizoon n AdAdjujuststmmeentnt

When the #50 “Tilt horizon function “When the #50 “Tilt horizon function “

is enabled, this option is used tois enabled, this option is used to

store the analog value when thestore the analog value when the

mast is positioned horizontally.mast is positioned horizontally.

0 to 2550 to 255

##5555 LLooaad  Ad  Addjjuussttmmeenntt

When the #48 “Load When the #48 “Load Meter” isMeter” is

enabled, this option is used to storeenabled, this option is used to store

the analog value when the live loadthe analog value when the live load

is zero.is zero.

0 to 2550 to 255

Note:Note:

(1)(1) The data of a gThe data of a group 3 has no defaroup 3 has no default value, but it neeult value, but it needs to set data ds to set data by the actual truby the actual truck type. If the value ck type. If the value and the truck and the truck modelmodel
aren’t in agreement, the truck does not operate normally.aren’t in agreement, the truck does not operate normally.

(2)(2) When you set up When you set up for the first for the first time, set up thtime, set up the group 3 fire group 3 first, and then set st, and then set default data of gdefault data of group 1 and 2.roup 1 and 2.
(3)(3) If SUO dIf SUO data is not sata is not set, thet, the erroe error code “r code “62” is disp62” is displayedlayed..

(4)(4) This value was adjuThis value was adjusted at the timsted at the time of LOGIC e of LOGIC CARD inspection. AdjuCARD inspection. Adjust the value if tst the value if the value shown on he value shown on the service tthe service tool isool is
different from actual battery voltage.different from actual battery voltage.
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66.. DDiiaaggnnoossttiiccss

66..11 OOuuttlliinnee

DiagnosticsDiagnostics

66..22 OOppeerraattiioon n PPrroocceedduurree

 The controller  The controller monitors status omonitors status of various input/of various input/output equipmeutput equipment to allow diagnt to allow diagnostics of truck’s mnostics of truck’s malfunction.alfunction.

 There is a diag There is a diagnostics called nostics called Self DiagnosticSelf Diagnostics, which performs, which performs equipment cs equipment check during mheck during maintenance.aintenance.

MMooddee DDeessccrriippttiioonn

DiDiagagnonoststicicss SeSelf dlf diaiagngnosostiticscs ChChececks fks fununctctioion of n of elelecectrtricical sal sysystetemsms..

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

 Turn on the key  Turn on the key switch and enter switch and enter the diagnostics the diagnostics mode using semode using service tool.rvice tool.

Perform diagnostics by following the procedure below.Perform diagnostics by following the procedure below.

Preparatory operations (excluding steering)Preparatory operations (excluding steering)

(1)(1) Place Place the parthe parking brking brake levake lever in the ler in the locked pocked positiosition.on.

(2)(2) TurTurn On OFF FF the the key key swiswitchtch..

(3)(3) DisDisconconnecnect the bat the battettery plury plug.g.

(4)(4) DischDischarge arge all all inverinvertersters. . See See pagepage 1-531-53..

(5)(5) PlacPlace the de the direcirection ltion lever iever in the N n the N positposition.ion.
(6)(6) RemRemove the love the line fusine fuse (500 A) ae (500 A) and steend steering fring fuse (10use (100 A).0 A).

(7)(7) ConConnecnect tht the bae battettery pry pluglug..

Diagnostics procedureDiagnostics procedure

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

(1)(1) Start diagnoStart diagnostics with the stics with the Step 0 in tStep 0 in the table. Withouhe table. Without sitting in t sitting in the seat, turthe seat, turn ON the n ON the key switch accokey switch according to trding to thehe
instruction in the “Do this” box on the Step 0 line. instruction in the “Do this” box on the Step 0 line. If the item passes the check without any problem, the next step numbeIf the item passes the check without any problem, the next step numberr
“01” appears on the display.“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” whenIf 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 remdiagnostics is started without removing the fuse. oving the fuse. In this case, diagnostics is prohibited from going even to the first step.In this case, diagnostics is prohibited from going even to the first step.

(2)(2) When tWhen the Stehe Step 0 has pasp 0 has passed tsed the chehe check, dick, diagnosagnostics mtics mayay
advance to the Step 1 item (seat switch). Cycle the seatadvance to the Step 1 item (seat switch). Cycle the seat
switch OFFswitch OFF 66 ON ON 66 OFF according to the instruction in OFF according to the instruction in

the the “Do this” box “Do this” box on on the Step the Step 1 line. 1 line. If the itIf the item passesem passesthe check, the next step number “02” appears on thethe check, the next step number “02” appears on the
display.display.
Do likewise for the succeeding items, following theDo likewise for the succeeding items, following the
instructions in the instructions in the “Do this” column “Do this” column boxes. boxes. If the stepIf the step
fails in the check, diagnostics does not advancefails in the check, diagnostics does not advance
automatically. automatically. In this case, diagnostIn this case, diagnostics can be forciblyics can be forcibly
advanced to the next step by pressing the R button onadvanced to the next step by pressing the R button on
the display or the the display or the next button on the service tool.next button on the service tool.

*Diagnostic items can be skipped by pressing the Skip*Diagnostic items can be skipped by pressing the Skip

button on the service tool.button on the service tool.

1.1. DiagDiagnostinostics result indicatics result indicationon

11

500946500946
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(3)(3) When aWhen all the stll the steps haveps have beee been checkn checked thred throughough, turn, turn
OFF the key switch. Be sure to reinstall the 500 A lineOFF the key switch. Be sure to reinstall the 500 A line
fuse and 100 A steering fuse.fuse and 100 A steering fuse.

-- TurTurn On OFF tFF the khe key sey switwitch tch to exo exit fit frorom thm the die diagnagnostosticsics
mode.mode.

-- RepRepair air all fall faulaults fts founound imd immemediadiatetely afly after ter diadiagnognostistics.cs.

>>    ****  

501125501125

Follow the instructions in the diagnostics procedure guide above as well as those in the applicable boxes in the “Do this”Follow the instructions in the diagnostics procedure guide above as well as those in the applicable boxes in the “Do this”

column.column.
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66..3 3 SSeellff--DDiiaaggnnoossttiiccss

SStteepp DDiiaaggnnoossiiss

itemitem

DDo  o  tthhiiss CCoonnttrroolllleer  r  cchheecckk

thisthis

RReessuulltt DDiissppllaayy CCoonnttaaccttoor r  ooppeerraattiioonn

00 LLiinne  e  vvoollttaaggee RReemmoovve  e  ffuussee..

Close lineClose line

contactor andcontactor and

check power linecheck power line

voltage.voltage.

PPaassss 0011

Contactor closes andContactor closes and

opens.opens.
PassPass

1616

(see(see 1-421-42))

FFaaiill dddd

11 SSeeaat  t  SSWW
Release, press and release seatRelease, press and release seat

SW.SW.

InputInput

OFF - ON - OFFOFF - ON - OFF

PPaassss 0022

ffaaiill 0011

22
DirectionDirection

change SWchange SW

Cycle direction lever.Cycle direction lever.

N - R - N - F - NN - R - N - F - N

InputInput

N - R - N - F - NN - R - N - F - N

PPaassss 0033

FFaaiill 0022

33
Parking brakeParking brake

SWSW

Apply and release parkingApply and release parking

brake SW.brake SW.

InputInput

ON - OFF- ONON - OFF- ON

PPaassss 0044

FFaaiill 0033

44
Service brakeService brake

SWSW

Release and press service brakeRelease and press service brake

SW.SW.

InputInput

OFF - ON - OFFOFF - ON - OFF

PPaassss 0055

FFaaiill 0044

55 AAcccceell

Press and release accelerator.Press and release accelerator.

And see display.And see display.

PPaassss NNootte  e  ((11))

FFaaiill --
PPuussh  h  R  R  bbuuttttoon  n  oon  n  mmeetteer  r  ppaanneell.. -- 0066

66
Handle , TireHandle , Tire

angle sensorangle sensor

See display.See display.
PPaassss NNootte  e  ((22))

FFaaiill --

PPuussh  h  R  R  bbuuttttoon  n  oon  n  mmeetteer  r  ppaanneell.. -- 0077

77
BatteryBattery

voltagevoltage
AutomaticAutomatic

Check batteryCheck battery

voltage.voltage.

PPaassss 0088

FFaaiill 0077

88 LLifift  t  lelevveer r  ((uup)p) PPuulll  l  aannd d rreelleeaasse e lliifft  t  lleevveerr..
InputInput

OFF - ON - OFFOFF - ON - OFF

PPaassss 0099

FFaaiill 0088

99 TiTilt lt lelevever r PuPull ll anand d rereleleasase e titilt lt lelevever.r.
InputInput

OFF - ON - OFFOFF - ON - OFF

PPaassss 1100

FFaaiill 0099

1100 AAttttaacch  1  h  1  lleevveerr
Pull and release attachment 1Pull and release attachment 1

lever.lever.

InputInput

OFF - ON - OFFOFF - ON - OFF

PPaassss 1111

FFaaiill 1100

1111 AAttttaacch  2  h  2  lleevveerr
Pull and release attachment 2Pull and release attachment 2

lever.lever.

InputInput

OFF - ON - OFFOFF - ON - OFF

PPaassss 1122

FFaaiill 1111

1122 PPuummp  p  ssppeeeedd
Pull any lever and see display.Pull any lever and see display.

PPaassss NNootte  e  ((33))

FFaaiill --

PPuussh  h  R  R  bbuuttttoon  n  oon  n  mmeetteer  r  ppaanneell.. -- 1133

1133 LLiinne  e  ccoonnttaaccttoorr
See line contactor close.See line contactor close.

PPaassss 1144 CCoonnttaaccttoor  r  cclloosseess..

FFaaiill 1133
Contactor dose notContactor dose not

closes.closes.

PPuussh  h  R  R  bbuuttttoon  n  oon  n  mmeetteer  r  ppaanneell.. -- 1144
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6.6.44 PPowoweer Str Steeeeriring Dng Diaiagngnosostiticscs

1414
SteeringSteering

contactorcontactor

See steering contactor close.See steering contactor close.

PPaassss 1144 CCoonnttaaccttoor  r  cclloosseess..

FFaaiill 1133
Contactor dose notContactor dose not

closes.closes.

PPuussh  h  R  R  bbuuttttoon  n  oon  n  mmeetteer  r  ppaanneell.. -- 1144

1155 SSeeaat  t  bbeelltt
Release, fasten and release seatRelease, fasten and release seat

belt.belt.

InputInput

OFF - ON - OFFOFF - ON - OFF

PPaassss OOK  K  

FFaaiill 1155

SStteepp DDiiaaggnnoossiiss

itemitem

DDo  o  tthhiiss CCoonnttrroolllleer  r  cchheecckk

thisthis

RReessuulltt DDiissppllaayy CCoonnttaaccttoor r  ooppeerraattiioonn

Note:Note:

(1)(1) Input (ON / OFInput (ON / OFF) to the F) to the accelerator accelerator switch and travel switch and travel of the accelerof the accelerator pedal (0 to ator pedal (0 to 100 percent) a100 percent) appears.ppears.

(2)(2) The steering The steering wheel angle is dwheel angle is displayed on the upisplayed on the upper window anper window and the wheel angd the wheel angle on the lowele on the lower window.r window.

(3)(3) SettSetting of hyding of hydrauliraulic speed (0 to 10c speed (0 to 10) appea) appears when any lers when any lever is pullver is pulled.ed.

Perform power steering diagnostics using Perform power steering diagnostics using the following procedure.the following procedure.

Preparatory operationsPreparatory operations

(1)(1) Place tPlace the parkhe parking braing brake levke lever in the ler in the lockeocked positd position.ion.

(2)(2) TurTurn On OFF FF the the key key swiswitchtch..

(3)(3) DisDisconconnecnect the bat the battettery plury plug.g.

(4)(4) DischDischarge arge all all inverinvertersters. Se. See pae pagege 1-531-53..

(5)(5) Place Place the dithe directrection leion lever in ver in the N pthe N positiosition.on.

(6)(6) RemoRemove the linve the line fuse (50e fuse (500 A). (Do not re0 A). (Do not remove stmove steereering fuseing fuse))

(7)(7) ConConnecnect the t the batbattertery pluy plug.g.

Diagnostics procedureDiagnostics procedure

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

(1)(1) Start diagnosStart diagnostics with the Sttics with the Step 0 in the ep 0 in the table. Turn ON table. Turn ON the key switch the key switch according to according to the instruction the instruction in the “Do this” bin the “Do this” box onox on
the Stethe Step 0 lp 0 line. ine. If the If the item paitem passes the sses the check check without without any problemany problem, the , the next step next step number number “16” appears “16” appears on the on the display. If display. If 
the item involves any problem and fails in the check, “dd” is shown on the display. The display also shows “dd” whenthe 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 remdiagnostics is started without removing the fuse. oving the fuse. In this case, diagnostics is prohibited from going even to the first step.In this case, diagnostics is prohibited from going even to the first step.

(2)(2) When tWhen the Sthe Step 0 has pep 0 has passed assed the chthe check, deck, diagnoiagnostics stics maymay

advance to the Step 16 item (steering). Check theadvance to the Step 16 item (steering). Check the
steering sensor according to the instruction in the “Dosteering sensor according to the instruction in the “Do
this” box on the Step 16 line.this” box on the Step 16 line.

(3)(3) When aWhen all the stll the steps haveps have beee been checkn checked thred throughough, turn, turn
OFF the key switch.OFF the key switch.
Be sure to reinstall the line fuse.Be sure to reinstall the line fuse.

-- TurTurn On OFF tFF the khe key sey switwitch tch to exo exit fit frorom thm the die diagnagnostosticsics
mode.mode.

-- RepRepair air all fall faulaults fts founound imd immemediadiatetely afly after ter diadiagnognostistics.cs.

1.1. DiagDiagnostinostics result indicatics result indicationon

500947500947

11

Follow the instructions in the diagnostics procedure guide above as well as those in the applicable boxes in the “Do this”Follow the instructions in the diagnostics procedure guide above as well as those in the applicable boxes in the “Do this”

column.column.
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Self-Diagnostics (Power steering system)Self-Diagnostics (Power steering system)

SStteepp DDiiaaggnnoossiiss

itemitem

DDo  o  tthhiiss CCoonnttrroolllleer  r  cchheecck  k  tthhiiss RReessuulltt DDiissppllaayy CCoonnttaaccttoorr

operationoperation

00 LLiinne  e  vvoollttaaggee RReemmoovve  e  sstteeeerriinng  g  ffuussee..
Close line contactor andClose line contactor and

check power line voltage.check power line voltage.

PPaassss 1166
Contactor closesContactor closes

and opens.and opens.

PPaassss 0011

(see(see 1-411-41))

FFaaiill dddd

1166 SStteeeerriinngg
Operate steering andOperate steering and

see display.see display.

PPaassss NNootte  e  ((11))

FFaaiill --

Note: The Note: The steering wheel angle is displayed on the steering wheel angle is displayed on the upper window and the wheel angle on upper window and the wheel angle on the lower window.the lower window.
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66..55 RRuun n TTiimme e DDiiaaggnnoossttiiccss

Availability of operation:Availability of operation:

zz: Yes,: Yes, 99: No,: No, ss: : Partially operabPartially operable, *: Applicablele, *: Applicable

ErrorError

CodeCode FaultFault   Error conditionError condition

DisplayDisplay

    F    F
   a   a
   u   u
    l    l    t    t
    h    h
    i    i   s   s    t    t
   o   o
   r   r   y   y
   r   r   e   e
   c   c
   o   o
   r   r    d    d

    S    S
    t    t   e   e
   e   e
   r   r    i    i   n   n
   g   g
   o   o
   p   p
   e   e
   r   r   a   a
    t    t    i    i   o   o
   n   n

    L    L
    i    i    f    f    t    t
    l    l   o   o
   w   w
   e   e
   r   r    i    i   n   n
   g   g

RestrictionRestriction

To returnTo return

to normalto normal

I CONI CON

    B    B
   a   a
    t    t    t    t   e   e
   r   r   y   y

    B    B
   r   r   a   a
    k    k
   e   e
    f    f    l    l   u   u    i    i    d    d

    O    O
   v   v
   e   e
   r   r    h    h
   e   e
   a   a    t    t

    M    M
   a   a
   s   s
    t    t
    l    l   o   o
   c   c    k    k

    N    N
   e   e
   u   u
    t    t   r   r
   a   a
    l    l
    l    l   o   o   c   c

    k    k

    E    E
   x   x
   c   c
    l    l   a   a
   m   m
   a   a
    t    t    i    i   o   o

   n   n

E0E0

 Traction Moto Traction Motorr

R.H.,R.H.,

OverheatingOverheating

Motor (145°C [293°F]orMotor (145°C [293°F]or

higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)
** **    z z zz

Driving powerDriving power

reductionreduction
CoolCool

E1E1
 Traction Moto Traction Motorr

L.H., OverheatingL.H., Overheating

Motor (145°Motor (145°C C [293°F] or[293°F] or

higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)
** **    z z zz

Driving powerDriving power

reductionreduction
CoolCool

E2E2
Pump Motor,Pump Motor,

OverheatingOverheating

Motor (145°Motor (145°C C [293°F] or[293°F] or

higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)
** **    z z zz

Pump powerPump power

reductionreduction
CoolCool

E5E5

 Traction Inverte Traction Inverterr

R.H.,R.H.,OverheatingOverheating

MOSFET (100°MOSFET (100°C C [212°F] or[212°F] or

higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)

Capacitor (110°C [230°F] orCapacitor (110°C [230°F] or
higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)

** **
   z z zz

Driving powerDriving power

reductionreduction CoolCool

E6E6
 Traction Inverte Traction Inverterr

L.H., OverheatingL.H., Overheating

MOSFET (100°C or higher,MOSFET (100°C or higher,

-25°C [-13°F] or lower)-25°C [-13°F] or lower)

Capacitor (110°C [230°F]orCapacitor (110°C [230°F]or

higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)

** **    z z zz
Driving powerDriving power

reductionreduction
CoolCool

E7E7
Pump Inverter,Pump Inverter,

OverheatingOverheating

MOSFET (100°MOSFET (100°C C [212°F] or[212°F] or

higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)

Capacitor (110°C Capacitor (110°C [230°F] or[230°F] or

higher, higher, -25°C [-13°F] or lowe-25°C [-13°F] or lower)r)

** **    z z zz
Pump powerPump power

reductionreduction
CoolCool

MOSFET (105°MOSFET (105°C C [221°F] or[221°F] or

higher), Capacitor (115°Chigher), Capacitor (115°C

[239°F] or higher)[239°F] or higher)

** **    z z zz

Control powerControl power

reductionreduction

(Load handling(Load handling

restricted torestricted to

1s)1s)

CoolCool

E9E9
PS ControllerPS Controller

OverheatingOverheating

 Thermistor Thermistor

(IMS 100°C [230°F], -25°C(IMS 100°C [230°F], -25°C

[-13°F] , Capacitor 110°C[-13°F] , Capacitor 110°C

[230°F], -25°C [-13°F] )[230°F], -25°C [-13°F] )

** **    z z zz
Driving powerDriving power

reductionreduction
CoolCool

MOSFET (105°MOSFET (105°C C [221°F] or[221°F] or

higher) Capacitor (115°Chigher) Capacitor (115°C

[239°F] or higher)[239°F] or higher)

** ** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

1414

 Traction Moto Traction Motorr

Current SensorCurrent Sensor

R.H. FaultR.H. Fault

Current sensor offset meanCurrent sensor offset mean

value is value is ±120A or ±120A or moremore
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

1515

 Traction Moto Traction Motorr

R.H., Over-R.H., Over-

currentcurrent

Current value Current value exceedingexceeding

586Arms in 1.6 mm sec. , or586Arms in 1.6 mm sec. , or

exceeding 631 Arms in 1 mexceeding 631 Arms in 1 m

sec., or exceeding 781 Armssec., or exceeding 781 Arms

instantaneously.instantaneously.

** **    z z zz  Turn key off  Turn key off 



1-441-44

  

CHAPTER 1 CONTROLLERCHAPTER 1 CONTROLLER

1616
 Traction Motor Traction Motor
R.H., Stall TimerR.H., Stall Timer

Stall condition exceeds 7 sec.Stall condition exceeds 7 sec.
(estimated time to the boost(estimated time to the boost

stop)stop)

** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

2424

 Traction Motor Traction Motor

L.H. CurrentL.H. Current

Sensor FaultSensor Fault

Current sensor offset meanCurrent sensor offset mean

value isvalue is±± 120A or more.120A or more.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

2525

 Traction Motor Traction Motor

L.H., Over-L.H., Over-

currentcurrent

Current value exceeding 586Current value exceeding 586

Arms in 1.6 mm sec. , orArms in 1.6 mm sec. , or

exceeding 631 Arms in 1 mexceeding 631 Arms in 1 m

sec., or exceeding 781 Armssec., or exceeding 781 Arms

instantaneously.instantaneously.

** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

2626
 Traction Motor Traction Motor

L.H., Stall TimerL.H., Stall Timer

Stall condition exceeds 7 sec.Stall condition exceeds 7 sec.

(estimated time to the boost(estimated time to the boost

stop)stop)

** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

3434

Pump MotorPump Motor

Current SensorCurrent Sensor

FaultFault

Current sensor offset meanCurrent sensor offset mean

value isvalue is±± 120 A or more.120 A or more.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

3535
Pump MotorPump Motor

Over-currentOver-current

Current value exceeding 586Current value exceeding 586

Arms in 1.6 mm sec. , orArms in 1.6 mm sec. , or

exceeding 631 Arms in 1 mexceeding 631 Arms in 1 m

sec., or exceeding 781 Armssec., or exceeding 781 Arms

instantaneously.instantaneously.

** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

4040
Line ContactorLine Contactor

FaultFault

 The difference  The difference in voltagein voltage

between battery and inverterbetween battery and inverter

is 7 V DC or more.is 7 V DC or more.

** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

4141
SteeringSteering

Contactor FaultContactor Fault

 The differenc The difference in voltagee in voltage

between battery and powerbetween battery and power

steering contsteering controller roller is 7 V DCis 7 V DC
or more.or more.

** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

4545
 Traction Motor Traction Motor

R.H. OpenR.H. Open

 Traction motor  Traction motor disconnecteddisconnected

when the power is turned on.when the power is turned on.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

4646
 Traction Motor Traction Motor

L.H. OpenL.H. Open

 Traction  Traction motor motor disconnecteddisconnected

when the power is turned on.when the power is turned on.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

4747
Pump MotorPump Motor

OpenOpen

Pump motor disconnectedPump motor disconnected

when the power is turned on.when the power is turned on.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

4499 PPS  S  MMoottoor  r  OOppeenn
PS motor disconnecPS motor disconnected ted whenwhen

the power is turned on.the power is turned on.
** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

5050
 Tire Angle Tire Angle

Sensor FaultSensor Fault

 Tire ang Tire angle sensor le sensor output output 0.2 V0.2 V

or lower, or 4.8 V or higher, oror lower, or 4.8 V or higher, or

inconsistent data.inconsistent data.

** **    z z zz
Driving powerDriving power

reductionreduction

 Turn key off  Turn key off 

 Tire ang Tire angle sensor le sensor output output 0.2 V0.2 V

or lower, or 4.8 V or higher, oror lower, or 4.8 V or higher, or ** **    9 9 zz

SteeringSteering

emergencyemergency  Turn key off  Turn key off 

ErrorError

CodeCode
FaultFault   Error conditionError condition

DisplayDisplay

    F    F
   a   a
   u   u
    l    l    t    t
    h    h
    i    i   s   s
    t    t   o   o
   r   r   y   y
   r   r   e   e
   c   c
   o   o
   r   r    d    d

    S    S
    t    t   e   e
   e   e
   r   r    i    i   n   n
   g   g
   o   o
   p   p
   e   e
   r   r   a   a
    t    t    i    i   o   o
   n   n

    L    L
    i    i    f    f    t    t
    l    l   o   o
   w   w
   e   e
   r   r    i    i   n   n
   g   g

RestrictionRestriction
To returnTo return

to normalto normal

I CONI CON

    B    B
   a   a
    t    t    t    t   e   e
   r   r   y   y

    B    B
   r   r   a   a
    k    k
   e   e
    f    f    l    l   u   u
    i    i    d    d

    O    O
   v   v
   e   e
   r   r    h    h
   e   e
   a   a
    t    t

    M    M
   a   a
   s   s
    t    t
    l    l   o   o
   c   c
    k    k

    N    N
   e   e
   u   u
    t    t   r   r
   a   a
    l    l
    l    l   o   o
   c   c
    k    k

    E    E
   x   x
   c   c
    l    l   a   a
   m   m
   a   a
    t    t    i    i   o   o
   n   n



1-451-45

inconsistent data.inconsistent data. stopstop

  

CHAPTER 1 CONTROLLERCHAPTER 1 CONTROLLER

5151
AcceleratorAccelerator

Sensor FaultSensor Fault

Compensation of Compensation of acceleratoraccelerator
pedal 1 or 2 is 4.9 pedal 1 or 2 is 4.9 V or more,V or more,

or the difference betweenor the difference between

both data is 0.5 or more.both data is 0.5 or more.

** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

5252

 Traction Moto Traction Motorr

RH Pulse InputRH Pulse Input

FaultFault

Rotational speed exceedsRotational speed exceeds

6000 rpm for 2 seconds.6000 rpm for 2 seconds.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

5353

 Traction Moto Traction Motorr

LH Pulse InputLH Pulse Input

FaultFault

Rotational speed exceedsRotational speed exceeds

6000 rpm for 2 seconds.6000 rpm for 2 seconds.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

5454
FC Lever FaultFC Lever Fault

(FC model only)(FC model only)

Lever input voltage is 0.1 V Lever input voltage is 0.1 V oror

less, or 4.95 V or more, or theless, or 4.95 V or more, or the

difference in data betweendifference in data between

original and duplicate isoriginal and duplicate is

large.large.

** **    z z ss

CorrespondingCorresponding

workingworking

implementimplement

stopstop

 Turn key off  Turn key off 

5555

Output UnitOutput Unit

Solenoid FaultSolenoid Fault

(FC model only)(FC model only)

Carrying a current of 0.16A orCarrying a current of 0.16A or

less, or 1.9A or more.less, or 1.9A or more.
** **    z z ss

CorrespondingCorresponding

workingworking

implementimplement

stopstop

 Turn key off  Turn key off 

5656

Output UnitOutput Unit

Solenoid CurrentSolenoid Current

Leak (FC modelLeak (FC model

only)only)

Current is 0.18A or Current is 0.18A or moremore

when currewhen current is not nt is not applied.applied.
** **    z z ss NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

6060

DisplayDisplay

CommunicationCommunication

FaultFault

Display failure orDisplay failure or

communication linecommunication line

disconnection.disconnection.

** **    z z zz  Turn key off  Turn key off 

6161
Logic CardLogic Card

Initialize FailureInitialize Failure

No setting of Setup Gr3, or noNo setting of Setup Gr3, or no

setting of default.setting of default.
** **    9 9 zz

ImmediateImmediate

stopstop
 Turn key off  Turn key off 

6622 LLooggiiccs  s  FFaauulltt
Setup data parity check, ROM,Setup data parity check, ROM,

RAM sum checkRAM sum check
** **    9 9 99

ImmediateImmediate

stopstop
 Turn key off  Turn key off 

6363
 Traction Inverte Traction Inverterr

R.H. FaultR.H. Fault

 Traction inverte Traction inverter ROM/r ROM/

EEPRROM/RAM failureEEPRROM/RAM failure
** **    9 9 zz

ImmediateImmediate

stopstop
 Turn key off  Turn key off 

 Traction inverte Traction inverter CAMr CAM

communication iscommunication is

interrupted.interrupted.

** **    z z zz
(Waiting for(Waiting for

CAN recovery)CAN recovery)

RecoverRecover

communica-communica-

tiontion

6464
 Traction Inverte Traction Inverterr

L.H. FaultL.H. Fault

 Traction inverte Traction inverter ROM/r ROM/

EEPRROM/RAM failureEEPRROM/RAM failure
** **    9 9 zz

ImmediateImmediate

stopstop
 Turn key off  Turn key off 

 Traction inverte Traction inverter CAMr CAM

communication iscommunication is

interrupted.interrupted.

** **    z z zz
(Waiting for(Waiting for

CAN recovery)CAN recovery)

RecoverRecover

communica-communica-

tiontion

ErrorError

CodeCode
FaultFault   Error conditionError condition

DisplayDisplay
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6565
Pump InverterPump Inverter

FaultFault

Pump inverter ROM/Pump inverter ROM/
EEPRROM/RAM failureEEPRROM/RAM failure

** **    9 9 zz ImmediateImmediate
stopstop

 Turn key off  Turn key off 

Pump inverter CAMPump inverter CAM

communication iscommunication is

interrupted.interrupted.

** **    z z zz
(Waiting for(Waiting for

CAN recovery)CAN recovery)

RecoverRecover

communica-communica-

tiontion

6767
Input Unit FaultInput Unit Fault

(FC model only)(FC model only)

Input unit Input unit ROM/EEPRROROM/EEPRROM/M/

RAM failureRAM failure
** **    9 9 99

ImmediateImmediate

stopstop
 Turn key off  Turn key off 

Input unit camInput unit cam

communication iscommunication is

interrupted.interrupted.

** **    z z 99
(Waiting for(Waiting for

CAN recovery)CAN recovery)

RecoverRecover

communica-communica-

tiontion

6868

Output UnitOutput Unit

Fault (FC modelFault (FC model

only)only)

Output unit ROM/EEPRROM/Output unit ROM/EEPRROM/

RAM failureRAM failure
** **    9 9 99

ImmediateImmediate

stopstop
 Turn key off  Turn key off 

Output unit CAMOutput unit CAM

communication iscommunication is
interrupted.interrupted.

** **    z z 99 (Waiting for(Waiting forCAN recovery)CAN recovery)

RecoverRecover

communica-communica-
tiontion

7171
EPS InverterEPS Inverter

FaultFault

EPS controller ROM/EPS controller ROM/

EEPRROM/RAM failureEEPRROM/RAM failure
** **    9 9 zz

ImmediateImmediate

stopstop
 Turn key off  Turn key off 

EPS controller CAMEPS controller CAM

communication iscommunication is

interrupted.interrupted.

** **    z z zz
(Waiting for(Waiting for

CAN recovery)CAN recovery)

RecoverRecover

communica-communica-

tiontion

ON or OFF of life signalON or OFF of life signal

continues 60 ms or more.continues 60 ms or more.
** **    z z zz

(Waiting for(Waiting for

life signallife signal

recovery)recovery)

RecoverRecover

communica-communica-

tiontion

Both CAN and life signal areBoth CAN and life signal are

abnormal.abnormal.
** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

7272
Contactor CoilContactor Coil

FaultFault

Line contactor short circuitLine contactor short circuit

protection is activated.protection is activated.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

Steering Steering contactor shocontactor shortrt

circuit protection is activated.circuit protection is activated.
** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

7474

Hydraulic LockHydraulic Lock

Solenoid FaultSolenoid Fault

(FC model only)(FC model only)

Lift lock valve short circuitLift lock valve short circuit

protection is activated.protection is activated.
** **    z z 99

CorrespondingCorresponding

workingworking

implementimplement

stopstop

 Turn key off  Turn key off 

Carrying a current of 0.16A orCarrying a current of 0.16A or

less, or 1.9 A more whenless, or 1.9 A more when

current is being applied tocurrent is being applied to

the tilt lock, or carrying athe tilt lock, or carrying a

current of 0.18 A or current of 0.18 A or moremore
when current is not beingwhen current is not being

applied.applied.

** **    z z 99

CorrespondingCorresponding

workingworking

implementimplement

stopstop

 Turn key off  Turn key off 

P ki B kP ki B k P ki b k h t i itP ki b k h t i it

ErrorError

CodeCode
FaultFault   Error conditionError condition

DisplayDisplay
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1-471-47

7575
Parking BrakeParking Brake

SolenoidSolenoid

Parking brake short-circuitParking brake short-circuit

detected.detected.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

  

CHAPTER 1 CONTROLLERCHAPTER 1 CONTROLLER

7766 PPDDS S  BBuuzzzzeer  r  FFaauulltt
PDS buzzer short-circuitPDS buzzer short-circuit

protection is activated.protection is activated.
** **    z z zz

(Only error(Only error
display anddisplay and

buzzerbuzzer

stoppage)stoppage)

 Turn key off  Turn key off 

7878
Battery VoltageBattery Voltage

 Too Low Too Low

Battery voltage is less thanBattery voltage is less than

the value below after 120the value below after 120

msec from the time themsec from the time the

power is applied.power is applied.

Battery voltage 36 V truck:Battery voltage 36 V truck:

Error threshold: 30 V.Error threshold: 30 V.

Battery voltage 48 V truck:Battery voltage 48 V truck:

Error threshold: 42 V.Error threshold: 42 V.

** **    9 9 zz
ImmediateImmediate

stopstop
 Turn key off  Turn key off 

7979
Battery VoltageBattery Voltage

 Too High Too High

Battery voltage is less thanBattery voltage is less than

the value below after 120the value below after 120

msec from the time themsec from the time thepower is applied.power is applied.

Battery voltage 36 V truck:Battery voltage 36 V truck:

   Error Error threshold: threshold: 42 42 V.V.

Battery voltage 48 V truck:Battery voltage 48 V truck:

Error threshold: 60 V.Error threshold: 60 V.

** **    9 9 zz
ImmediateImmediate

stopstop
 Turn key off  Turn key off 

8080
 Tilt Angle Se Tilt Angle Sensornsor

FaultFault

0.1 V or less or 4.9 V 0.1 V or less or 4.9 V or moreor more

of sensor input voltageof sensor input voltage

continues 400 ms or more.continues 400 ms or more.

** **    z z zz

(Tilt stop only(Tilt stop only

when ALS SWwhen ALS SW

is ON)is ON)

 Turn key off  Turn key off 

8181
Load SensorLoad Sensor

FaultFault

When the truck is When the truck is stopped,stopped,

0.1 V or less, or 4.9 V 0.1 V or less, or 4.9 V or moreor more

of load sensor input voltageof load sensor input voltage

continues 400 ms or more.continues 400 ms or more.

** **    z z zz
 ( Pitch control ( Pitch control

OFF)OFF)
 Turn key off  Turn key off 

8822 HHaannddlle  e  AAnnggllee

Sensor FaultSensor Fault

steering angle input cycle 1steering angle input cycle 1

and 2.and 2.
** **    z z zz

Driving powerDriving power

reductionreduction
 Turn key off  Turn key off 

Steering angle input signalSteering angle input signal

cycle 1 and 2 sensors error.cycle 1 and 2 sensors error.

Inconsistent 1 and 2 sensors.Inconsistent 1 and 2 sensors.

** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

9966 PPS  S  PPWWMM1  1  FFaauulltt

PS controller LIFE signalPS controller LIFE signal

short-circuit protection isshort-circuit protection is

activated.activated.

** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

PS controller LIFE signalPS controller LIFE signal

short-circuit protection isshort-circuit protection is

activated.activated.

** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

--

BatteryBattery

ConsumptionConsumption

MuchMuch

Battery voltage is low (25V orBattery voltage is low (25V or

less )less )
   z z zz

Driving powerDriving power

reductionreduction

ChargeCharge

batterybattery

LoLo

BatteryBattery

ConsumptionConsumption

 Too Much Too Much

Battery voltage is low (22 V orBattery voltage is low (22 V or

less)less)
** ** **    z z zz

NormalNormal

stoppagestoppage
 Turn key off  Turn key off 

ErrorError

CodeCode
FaultFault   Error conditionError condition

DisplayDisplay
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RestrictionRestriction
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1-481-48

  

CHAPTER 1 CONTROLLERCHAPTER 1 CONTROLLER

EEEE FFNNR  LR  Leevveer  Fr  Faauulltt All the FNR signals are All the FNR signals are OFF orOFF or
more than one point is more than one point is ON.ON.

** **    z z zz ((NNeeuuttrraall)) TTuurrn  n  kkeey  y  oofff  f  

--
Brake Oil, LowBrake Oil, Low

LeverLever
Brake Brake fluid fluid low low level level SW SW is is ON. ON. **    z z zz  Turn key off  Turn key off 

-- RRTTC  C  BBaatttteerry  y  LLooww
Battery voltage for calendarBattery voltage for calendar

IC is low.IC is low.
z z zz

Hour meterHour meter

blinkingblinking
 Turn key off  Turn key off 

EE

FNR Lever orFNR Lever or

Accelerator,Accelerator,

Faulty SettingFaulty Setting

 Turned the p Turned the power on wheower on whenn

the FNR lever/accelerator isthe FNR lever/accelerator is

not in neutral position.not in neutral position.

**    9 9 zz

Waiting forWaiting for

recovery torecovery to

travel.travel.

FNR NeutralFNR Neutral

Accel openAccel open

Seat SWSeat SW

closeclose

Seated while operating theSeated while operating the

FNR FNR lever/accelelever/accelerator.rator.
**    z z zz (PDS function)(PDS function)

FNR NeutralFNR Neutral

Accel openAccel open

Seat SWSeat SW

closeclose

--

Seat Switch,Seat Switch,

Faulty Setting forFaulty Setting for

 Traction Traction

Leaving Leaving the the seat. seat. **    z z zz (PDS function)(PDS function)

FNR NeutralFNR Neutral

Accel openAccel open

Seat SWSeat SW

closeclose

--

Seat Switch,Seat Switch,

Faulty Setting forFaulty Setting for

PumpPump
Leaving Leaving the the seat. seat. **    z z zz

(P(PDS DS fufuncnctitionon)) FNFNR NR Neueutrtralal

Accel openAccel open

Seat SWSeat SW

closeclose

H1H1
Lift Lever, FaultyLift Lever, Faulty

SettingSetting

 Turned the p Turned the power on wheower on whenn

the lift lever is ON.the lift lever is ON.
**    9 9 99

Waiting forWaiting for

recovery torecovery to

handle thehandle the

load.load.

Lever off/Lever off/

NeutralNeutral

Seat SWSeat SW

closeclose

Seated when the lift lever isSeated when the lift lever is

ON.ON.
**    99 (PDS function)(PDS function)

Lever off/Lever off/

NeutralNeutral

Seat SWSeat SW

closeclose

H2H2
 Tilt Lever, Fa Tilt Lever, Faultyulty

SettingSetting

 Turned  Turned the power on the power on whenwhen

the tilt lever is ON.the tilt lever is ON.
**    9 9 zz

Waiting forWaiting for

recovery torecovery to

handle thehandle the

load.load.

Lever off/Lever off/

NeutralNeutral

Seat SWSeat SW

closeclose

Seated when the tilt lever isSeated when the tilt lever is

ON.ON.
**    zz (PDS function)(PDS function)

Lever off/Lever off/

NeutralNeutral

Seat SWSeat SW

closeclose

ErrorError

CodeCode
FaultFault   Error conditionError condition

DisplayDisplay
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RestrictionRestriction
To returnTo return

to normalto normal

I CONI CON
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H3H3

Attachment 1Attachment 1

Lever, FaultyLever, Faulty

SettingSetting

 Turned the po Turned the power on whenwer on when

the attach 1 lever is ON.the attach 1 lever is ON.
**    9 9 zz

Waiting forWaiting for
recovery torecovery to

handle thehandle the

load.load.

Lever off/Lever off/
NeutralNeutral

Seat SWSeat SW

closeclose

Seated when the attach 1Seated when the attach 1

lever is ON.lever is ON.
**    zz (PDS function)(PDS function)

Lever off/Lever off/

NeutralNeutral

Seat SWSeat SW

closeclose

H4H4

Attachment 2Attachment 2

Lever, FaultyLever, Faulty

SettingSetting

 Turned the po Turned the power on whenwer on when

the attach 2 lever is ON.the attach 2 lever is ON.
**    9 9 zz

Waiting forWaiting for

recovery torecovery to

handle thehandle the

load.load.

Lever off/Lever off/

NeutralNeutral

Seat SWSeat SW

closeclose

Seated when the attach 2Seated when the attach 2

lever is ON.lever is ON. **
   zz

(PDS function)(PDS function)

Lever off/Lever off/

NeutralNeutral

Seat SWSeat SW
closeclose

A4A4

EPS MotorEPS Motor

Current SensorCurrent Sensor

FaultFault

Current sensor offset meanCurrent sensor offset mean

value isvalue is ±± 16 A or more.16 A or more.
** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

A5A5
EPS Motor Over-EPS Motor Over-

currentcurrent

EPS motor current :EPS motor current :

 115.7 A (Instantaneous) 115.7 A (Instantaneous)

112.6 A (1 ms)112.6 A (1 ms)

 111.9 A (1.6 ms) 111.9 A (1.6 ms)

** **    9 9 zz

SteeringSteering

emergencyemergency

stopstop

 Turn key off  Turn key off 

A7A7
EPS HandleEPS Handle

Brake FaultBrake Fault

Command value > 0.2A, FBCommand value > 0.2A, FB

current is less than 0.16Acurrent is less than 0.16A

when short-circuit when short-circuit protectionprotection

is activated.is activated.

** **    z z zz
Driving powerDriving power

reductionreduction
 Turn key off  Turn key off 

A8A8
Battery Side WayBattery Side Way
ExchangeExchange

Interlock Interlock 

Battery side way SW OFFBattery side way SW OFF

condition continues 400 ms.condition continues 400 ms.
** **    z z zz NNoorrmmaal  l  ssttoopp TTuurrn n kkeey y  oofff  f  

ErrorError

CodeCode
FaultFault   Error conditionError condition

DisplayDisplay
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   e   e
   r   r   a   a
    t    t    i    i   o   o
   n   n

    L    L
    i    i    f    f    t    t
    l    l   o   o
   w   w
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RestrictionRestriction
To returnTo return

to normalto normal

I CONI CON

    B    B
   a   a
    t    t    t    t   e   e
   r   r   y   y

    B    B
   r   r   a   a
    k    k
   e   e
    f    f    l    l   u   u
    i    i    d    d

    O    O
   v   v
   e   e
   r   r    h    h
   e   e
   a   a
    t    t

    M    M
   a   a
   s   s
    t    t
    l    l   o   o
   c   c
    k    k

    N    N
   e   e
   u   u
    t    t   r   r
   a   a
    l    l
    l    l   o   o
   c   c
    k    k

    E    E
   x   x
   c   c
    l    l   a   a
   m   m
   a   a
    t    t    i    i   o   o
   n   n

Note:Note:

(1)(1) E0-E7 doE0-E7 don’t appen’t appear on the disar on the display, but arplay, but are storee stored in the histod in the history foldery folder.r.

(2)(2) E, (E), (E, (E), (L), H1-H5, and L), H1-H5, and Lo appear Lo appear on the dison the display, but not splay, but not stored in tored in the history the history folder. folder. (E) means (E) means flashing.flashing.

(3)(3) “Line contac“Line contactor off(*)” tor off(*)” means that means that the contactothe contactor will open r will open immediately immediately when a fault when a fault is detecteis detected.d.
“Line contactor off” means that the contactor will open when a “Line contactor off” means that the contactor will open when a current gets to 0.current gets to 0.

(4)(4) Contactor “hContactor “hold” means “no old” means “no change.” change.” When the eWhen the error occrror occurs while turs while the contactohe contactor is turned r is turned on, it keeps on, it keeps on.on.
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6.6.66 FaFailil-S-Safafe e ReReststririctctioion n LiListst

Availability of operation:Availability of operation:

zz: Yes,: Yes, 99: No,: No, ss: Partially operable: Partially operable
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   n   n

DescriptionDescription

ContactorContactor
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    b    b
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ServoServo
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   v   v
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Availability ofAvailability of

operationoperation
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   g   g

FailureFailure

*1*1

ImmediateImmediate

stopstop

Failure detected by initial Failure detected by initial power-uppower-up

testingtesting
OOFFFF OOFFFF LLoocckk OOFFFF OOFFFF OOFFFF OONN    9 9 9 9 99

Normal stopNormal stop

When a failure is When a failure is detected, speeddetected, speed
command 0 is sent to traction andcommand 0 is sent to traction and

pump inverters and the servo ispump inverters and the servo is

turned off.turned off.

OONN OONN AAuuttoo OOFFFF OOFFFF OONN OONN    9 9 9 9 zz

EmergencyEmergency

stopstop

Line and steering contactors areLine and steering contactors are

turned off upon detection of aturned off upon detection of a

failure.failure.

OOFFFF OOFFFF LLoocckk OOFFFF OOFFFF OOFFFF OONN    9 9 9 9 99

SteeringSteering

emergencyemergency

stopstop

Line and steering contactors areLine and steering contactors are

turned off upon detection of aturned off upon detection of a

failure.failure.
OOFFFF OOFFFF LLoocckk OOFFFF OOFFFF OOFFFF OONN    9 9 9 9 99

PartialPartial

failurefailure

*1*1

Correspond-Correspond-

ing workinging working

implementimplement

stop *2stop *2

Working implement where failureWorking implement where failure

detected is disabled. (Workingdetected is disabled. (Working

implements without any problemimplements without any problem

can be operable.)can be operable.)

OONN OONN AAuuttoo OONN OONN OONN
ONON

*3*3
   z z z z zz

DegeneDegene

racyracy

*1*1

DrivingDriving

powerpower

reductionreduction

Driving power is reduced.Driving power is reduced.

OONN OONN AAuuttoo OONN OONN OONN OONN    z z z z zz

Pump powerPump power

reductionreduction

Power for handling load is reduced.Power for handling load is reduced.
OONN OONN AAuuttoo OONN OONN OONN OONN    z z z z zz

Waiting forWaiting for

recovery torecovery to

drivedrive

 The operator  The operator is not seated, oris not seated, or

seated with the accelerator OFF andseated with the accelerator OFF and

the travel direction placed in athe travel direction placed in a

position other than the neutral.position other than the neutral.

OONN OONN AAuuttoo OOFFFF OONN OONN OONN    9 9 z z zz

Waiting forWaiting for

recovery torecovery to

handle thehandle the

loadload

 The operator  The operator is not seated, oris not seated, or

seated and turned the power onseated and turned the power on

when the control lever is not in thewhen the control lever is not in the

neutral position.neutral position.

OONN OONN AAuuttoo OONN OOFFFF OONN OONN    z z 9 9 zz
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*1 *1 The function will not The function will not be recoverebe recovered in case of failure d in case of failure and partial failure and partial failure unless the power unless the power is turned off. is turned off. For degeFor degeneracy, theneracy, the

function will be recovered when the condition is removed. The fail-safe is considered to be a normal for partial failure andfunction will be recovered when the condition is removed. The fail-safe is considered to be a normal for partial failure and

degeneracy.degeneracy.

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

*3 *3 If error 74 If error 74 (Hydraulic Lock (Hydraulic Lock Solenoid Fault) Solenoid Fault) of lift lock valve of lift lock valve coil failure occcoil failure occurs, the lift lock urs, the lift lock valve is turned Ovalve is turned OFF.FF.
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7.7. ReRemomovaval al and Ind Insnstatallllaatitionon

7.7.11 InInvevertrter er DiDiscschahargrgining Pg Prorocecedudurere

Discharge the inverters by using Discharge the inverters by using the following procedure.the following procedure.

(1)(1) TurTurn on off tff the khe key sey switwitch.ch.

(2)(2) DisDisconconnecnect the bat the battettery plury plug.g.

(3)(3) RemRemove ove the the rerear car coveover.r.

500948500948

   CAUTIONCAUTION

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

(4)(4) PlacPlace a 150 e a 150 /25 W r/25 W resistesistor beor betweetween P ann P and N terd N terminaminals inls in
the right traction inverter to the right traction inverter to discharge the inverter.discharge the inverter.

(5)(5) AfteAfter toucr touching thhing the resie resistor tstor to the P ano the P and N termd N terminals foinals forr
approx. five seconds, measure the voltage between theapprox. five seconds, measure the voltage between the
terminals with a multimeter and confirm a reading of 5terminals with a multimeter and confirm a reading of 5

V or less.V or less.
(6)(6) PerfPerform thorm the same pre same procedocedure foure for the lefr the left tract tractiontion

inverter, pump inverter, and EPS controller in order toinverter, pump inverter, and EPS controller in order to
discharge all inverters.discharge all inverters.

500949500949

Check whether the resistance between + and - of theCheck whether the resistance between + and - of the

battery plug on the truck side is 1 kΩ or more whenbattery plug on the truck side is 1 kΩ or more when

connecting the battery plug for the first time afterconnecting the battery plug for the first time after

maintenance. (Discharge all inverters completely beforemaintenance. (Discharge all inverters completely before

measuring. Longer measurement time reduces resistancemeasuring. Longer measurement time reduces resistance

value.)value.)

502799502799
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77..22 RReeppllaacciinng g IInnvveerrtteerr

RemovalRemoval

(1)(1) PerfPerform storm steps (1) teps (1) to (6) in Invo (6) in Inverterter Discer Dischargiharging ng ProcProceduredure.e.

   CAUTIONCAUTION

Be sure to discharge all inverters.Be sure to discharge all inverters.

(2)(2) DiscoDisconnect nnect all fivall five powee power cablr cables froes from P, N, Um P, N, U, V and W, V and W
terminals.terminals.

500950500950

   CAUTIONCAUTION

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

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

(3)(3) Remove MRemove M10 bolts (four 10 bolts (four places) fixing places) fixing the invertethe inverter, then rr, then remove the emove the inverter.inverter.

InstallationInstallation

(1)(1) Wipe off the Wipe off the dirt and thermdirt and thermal paste from al paste from the inverter the inverter mounting surfamounting surface and removce and remove dirt from e dirt from the mounting the mounting surface andsurface and
the aluminum base plate of the the aluminum base plate of the inverter.inverter.

(2)(2) Apply thermal pastApply thermal paste approx. 1 mm e approx. 1 mm (0.04 in.) thick to (0.04 in.) thick to the area whethe area where the alumre the aluminum base plate inum base plate of the inverteof the inverter comes intr comes intoo
contact with the truck body.contact with the truck body.

CAUTIONCAUTION

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

(3)(3) Fix tFix the inhe inververter wter with Mith M10 bol10 bolts.ts.

(4)(4) ConnConnect thect the powee power cabler cables to P, N, Us to P, N, U, V and W te, V and W terminrminals.als.

   CAUTIONCAUTION

Use the correct power cables and terminate marked cable ends to the correct terminals marked on the motor.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 whenCables terminated at the wrong terminals on the motor may cause the motor to rotate in the opposite direction when

activated.activated.

ItemItem
TighteningTightening

torquetorque

M8 nutM8 nut
P, NP, N

U, V and W terminalsU, V and W terminals

16 ± 1.0 N·m16 ± 1.0 N·m

{1.63 ± 0.10 kgf·m}{1.63 ± 0.10 kgf·m}

[11.80 ± 0.74 lbf·ft][11.80 ± 0.74 lbf·ft]

(5)(5) ConneConnect the mct the main harnain harness coness connectnector to thor to the invere inverter.ter.

   CAUTIONCAUTION
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7.7.33 ReReplplacacining DSg DSP (DP (Digigitital Sal Sigignanal Prl Prococesessosor) Cr) Carardd

RemovalRemoval

(1)(1) PerfPerform steorm steps (1) to (6) in Inverps (1) to (6) in Inverter Discter Dischargharging Procing Proceduredure.e.

   CAUTIONCAUTION

Be sure to discharge inverters before working on the electrical system.Be sure to discharge inverters before working on the electrical system.

(2)(2) DisDisconconnecnect the ct the connonnectector.or.

1.1. DSDSP CaP Cardrd

500951500951

11

   CAUTIONCAUTION

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

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

(3)(3) Push anPush and lift up at the foud lift up at the four corner corners of the carrs of the card cover to rd cover to removemove the covee the cover.r.

(4)(4) UnloUnlock the cock the connectnnector that or that is connis connecteected to the fd to the flatlat
cable.cable.
Hold the both ends of the white part of the connectorHold the both ends of the white part of the connector
and pull it straight up.and pull it straight up.

(5)(5) Pull tPull the flat he flat cable cable connconnectoector to dir to disconnsconnect iect it.t.
If it cannot be disconnected smoothly, raise the lock If it cannot be disconnected smoothly, raise the lock 
again to unlock.again to unlock.

(6)(6) PincPinch the plasth the plastic spacic spacers at the fers at the four coour cornerrners of the DSs of the DSPP
card with pliers to unlock and card with pliers to unlock and remove the card.remove the card.

500952500952

   CAUTIONCAUTION

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

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

CAUTIONCAUTION

Press at the card edges.Press at the card edges.

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

(2)(2) VerVerify that ify that the flthe flat cablat cable conne connectoector is unlor is unlocked bycked by
raising the connector lock.raising the connector lock.

(3)(3) InserInsert the flat the flat cable it cable into thnto the connee connectorctor. Press d. Press down thown thee
connector lock.connector lock.

500953500953

   CAUTIONCAUTION

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

Verify that the cable is Verify that the cable is inserted squarely into the connector.inserted squarely into the connector.

(4)(4) Install the Install the cover wcover while pushing hile pushing the flat the flat cable towcable toward the ard the card side card side slightly.slightly.

   CAUTIONCAUTION

Do not force the flat cable Do not force the flat cable into the inverter cover.into the inverter cover.

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

Verify that the cover is completely locked.Verify that the cover is completely locked.

(5)(5) ConneConnect the mct the main harnain harness coness connectnector to thor to the invere inverter.ter.

   CAUTIONCAUTION

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

required (for the card with required (for the card with vertical type connector).vertical type connector).
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77..44 RReeppllaacciinng Lg Looggiic Uc Unniitt

RemovalRemoval

(1)(1) TurTurn ofn off thf the kee key swy switcitch.h.

(2)(2) DisDisconconnecnect the bat the battettery plury plug.g.

(3)(3) RemoRemove thve the side side cove cover. (er. (3-Whe3-Wheel moel model)del)
Remove the rear cover. (4-Wheel model)Remove the rear cover. (4-Wheel model)

502536502536

500948500948

(4)(4) DiscoDisconnecnnect the ct the conneconnector frtor from thom the logie logic card ac card andnd
power supply card.power supply card.

500956500956

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

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

(5)(5) RemoRemove M8 boltve M8 bolts (two plas (two places) and rces) and removemove the loge the logic unitic unit..

InstallationInstallation

Follow the removal sequence in Follow the removal sequence in reverse.reverse.
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7.7.55 RRepepllacaciing ng EEPS PS CoConntrtrolollelerr

RemovalRemoval

(1)(1) PerfPerform steorm steps (1) to (6) in Invertps (1) to (6) in Inverter Discher Dischargiarging Procng Proceduredure.e.

CAUTIONCAUTION

Be sure to discharge all inverters.Be sure to discharge all inverters.

(2)(2) DiscoDisconnect alnnect all four powl four power cabler cables from Pes from P, N, U, and W termi, N, U, and W terminals.nals.

InstallationInstallation

Follow the removal sequence in Follow the removal sequence in reverse.reverse.

IItteemm TTiigghhtteenniinng  g  ttoorrqquuee

M6 nutM6 nut

4.00 ± 0.50 N·m4.00 ± 0.50 N·m

{0.41 ± 0.05 kgf·m}{0.41 ± 0.05 kgf·m}

[2.95 ± 0.37 lbf·ft][2.95 ± 0.37 lbf·ft]
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77..66 RReeppllaacciinng Lg Looggiic Cc Caarrdd

Note: When Note: When replacing the logic card, it is replacing the logic card, it is recommenderecommended tod to

replace the logic unit as an replace the logic unit as an assembly.assembly.

When the cover is removed from the logic unit When the cover is removed from the logic unit case,case,

its tapped holes may get damaged.its tapped holes may get damaged.

Replace the cover if the tapped holes Replace the cover if the tapped holes of the cover areof the cover are

damaged.damaged.

RemovalRemoval
(1)(1) PerfPerform storm steps (1) teps (1) to (5) in Reo (5) in Replacinplacing Logg Logic Unitic Unit..

(2)(2) RemoRemove M3 flve M3 flat head at head screscrews (twws (two placeo places) fros) from them the
bottom of the logic unit to remove the cover.bottom of the logic unit to remove the cover.

(3)(3) RemoRemove M3 scrve M3 screws (fews (four plaour places) fices) fixing thxing the logie logic card toc card to
the logic unit case to the logic unit case to remove the logic card.remove the logic card.

(4)(4) RemoRemove the ve the gromgrommet fmet from trom the loghe logic caric card.d.

11.. CCoovveerr 22.. LLooggiic  c  uunniit  t  ccaassee

501126501126

11

22

InstallationInstallation

Follow the removal sequence in Follow the removal sequence in reverse.reverse.

11.. HHeeaat  t  ssiinnkk 22.. LLooggiic  c  ccaarrdd

501127501127

11

22

11.. GGrroommmmeett 22.. LLooggiic  c  ccaarrdd

501128501128

11

22

   CAUTIONCAUTION

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

IItteemm TTiigghhtteenniinng  g  ttoorrqquuee

MM3  3  ssccrreeww 00..998  8  ±  ±  00..220  0  NN··m  m  {{00..110  0  ±  ±  00..002  2  kkggff··mm}  }  [[00..772  2  ±  ±  00..115  5  llbbff··fftt]]

M3 M3 flflat at hehead ad scscrereww 0.0.30 30 ± 0± 0.1.10 N0 N·m ·m {0{0.0.03 ± 3 ± 0.0.01 01 kgkgf·f·m} m} [0[0.2.22 ± 2 ± 0.0.07074 l4 lbfbf·f·ft]t]
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7.7.77 ReReplplacacining g PoPowewer r SuSupppply ly CaCardrd

Note: When replacing the power supply card, it isNote: When replacing the power supply card, it is

recommerecommended to replace the logic unit as nded to replace the logic unit as anan

assembly.assembly.

When the cover is removed from the logic unit When the cover is removed from the logic unit case,case,

its tapped holes may get damaged.its tapped holes may get damaged.

Replace the cover if the tapped holes Replace the cover if the tapped holes of the cover areof the cover are

damaged.damaged.

RemovalRemoval

(1)(1) PerPerform stform step (1) to (ep (1) to (5) in Rep5) in Replacinlacing Logig Logic Unit.c Unit.

(2)(2) RemoRemove M3 flave M3 flat head st head screwcrews (four s (four placeplaces) fros) from them the
bottom of the logic unit to bottom of the logic unit to remove the cover.remove the cover.

(3)(3) RemoRemove M3 scve M3 screws (rews (seven pseven placelaces) fixis) fixing the ng the powepowerr
supply card to the logic supply card to the logic unit case to remove the powerunit case to remove the power
supply card.supply card.

(4)(4) RemoRemove the gve the grommrommet froet from the pom the power suwer supply carpply card.d.

11.. CCoovveerr 22.. LLooggiic  c  uunniit  t  ccaassee

501126501126

11

22

InstallationInstallation

Follow the removal sequence in Follow the removal sequence in reverse.reverse.

11. H. Heeaat  t  ssiinnkk 22. P. Poowweer  r  ssuupppplly  y  ccaarrdd

501129501129

11    22

11. G. Grroommmmeett 22. P. Poowweer  r  ssuupppplly  y  ccaarrdd

501130501130

11

22

   CAUTIONCAUTION

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

IItteemm TTiigghhtteenniinng  g  ttoorrqquuee

MM3  3  ssccrreeww 00..998  8  ±  ±  00..220  0  NN··m  m  {{00..110  0  ±  ±  00..002  2  kkggff··mm}  }  [[00..772  2  ±  ±  00..115  5  llbbff··fftt]]

M3 M3 flflat at hehead ad scscrereww 0.0.30 ± 30 ± 0.0.10 10 N·N·m {m {0.0.03 ± 03 ± 0.0.01 k01 kgfgf·m·m} [} [0.0.22 ± 22 ± 0.0.07074 lb4 lbf·f·ftft]]
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7.7.88 ReReplplacacining Ig Inpnput ut UnUnit it (F(FC MC MODODEL EL ONONLYLY))

RemovalRemoval

(1)(1) TurTurn ofn off thf the kee key swy switcitch.h.

(2)(2) DisDisconconnecnect the bat the battettery plury plug.g.

(3)(3) DiscoDisconnect nnect the the input input unit unit conneconnectorctor..

500957500957

   CAUTIONCAUTION

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

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

(4)(4) RemoRemove M6 screve M6 screws (twws (two placeso places) to remo) to remove the inpve the input unit.ut unit.

InstallationInstallation

Follow the removal sequence in Follow the removal sequence in reverse.reverse.

IItteemm TTiigghhtteenniinng  g  ttoorrqquuee

M6 screwM6 screw

2.90 ± 0.58 N·m2.90 ± 0.58 N·m

{0.30 ± 0.06 kgf·m}{0.30 ± 0.06 kgf·m}

[2.14 ± 0.43 lbf·ft][2.14 ± 0.43 lbf·ft]
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7.7.99 ReReplplacacining Og Oututpuput Ut Uninit (t (FC FC MOMODEDEL OL ONLNLY)Y)

RemovalRemoval

(1)(1) TurTurn ofn off thf the kee key swy switcitch.h.

(2)(2) DisDisconconnecnect the bat the battettery plury plug.g.

(3)(3) DiscoDisconnect nnect the the outpuoutput unit unit cot connecnnector.tor.

1.1. OutOutput Uput Unitnit

500960500960

11

   CAUTIONCAUTION

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

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

(4)(4) RemoRemove M6 boltve M6 bolts (four pls (four places) to races) to remoemove the outve the output unitput unit..

InstallationInstallation

Follow the removal sequence in Follow the removal sequence in reverse.reverse.

IItteemm TTiigghhtteenniinng  g  ttoorrqquuee

M6 boltM6 bolt

6.90 ± 1.38 N·m6.90 ± 1.38 N·m

{0.70 ± 0.14 kgf·m}{0.70 ± 0.14 kgf·m}

[5.09 ± 1.02 lbf·ft][5.09 ± 1.02 lbf·ft]
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88.. BBaassiic  c  CChheecckk

88..11 TTeessttiinng g TToooollss

8.8.22 MeMeasasururememenent t of of CaCard rd VoVoltltagagee

Always follow basic Always follow basic troubleshooting steps.troubleshooting steps.

-- TTaallk tk to to thhe oe oppeerraattoorr..

-- ConfiConfirm rm the othe operatperator's or's descrdescriptioiption of n of the the problproblem wem with aith an open operatiorational cnal checkheck..

-- VisVisualually inly inspespect cct cablables, ces, connonnecectortors, cos, contantactoctor tipr tips, ets, etc.c.

-- PerfPerform orm basic basic battbattery cery cables ables to fto frame rame resisresistance tance testtest. (at . (at least least 20 k o20 k ohm)hm)

-- ChCheeck bck baatttteerry coy condndititiionon..
Always check each option and Always check each option and write down the reading.write down the reading.

Note: The Note: The illustrations show digital multimeters. In theseillustrations show digital multimeters. In these

multimetemultimeters, the positive (+) terminal is rs, the positive (+) terminal is applied withapplied with

positive charge, and the negative (-) terminal withpositive charge, and the negative (-) terminal with

negative charge. It should be noted that the terminalsnegative charge. It should be noted that the terminals

must be connected inversely when using an analogmust be connected inversely when using an analog

meter.meter.

1.1. MulMultimtimeteeterr

2.2. ClaClamp memp meterter

3.3. IC IC clclipip

500961500961

11

22

33

  WARNINGWARNING

Disconnect the battery plug before inDisconnect the battery plug before inspecting or adjusting the controller.specting or adjusting the controller.

  WARNINGWARNING

 To prevent acc To prevent accidental movemeidental movement of the trucnt of the truck, place wood block, place wood blocks under the ks under the truck to lift the truck to lift the front wheels ofront wheels off the ground.ff the ground.

Stay away from the front wheels.Stay away from the front wheels.

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

(2)(2) TurTurn thn the kee key swy switcitch ofh off.f.
(3)(3) DiscoDisconnect tnnect the batthe battery pluery plug. Remg. Remove the cove the coverover..

(4)(4) RecReconnonnect tect the bahe battettery plry plug.ug.

(5)(5) Turn the key swTurn the key switch on. Connect itch on. Connect the negative tthe negative terminal of the erminal of the multimetemultimeter to the V Gr to the V GND terminal oND terminal of the card.f the card.

(6)(6) Set tSet the muhe multimltimeter eter to thto the 100 e 100 VDC rVDC rangeange..

(7)(7) Connect the Connect the positive terminpositive terminal of the multimal of the multimeter to eaceter to each pin of connecth pin of connectors detailed on tors detailed on the following paghe following pages.es.

Note: Be Note: Be careful not to short-circuit pins. For the careful not to short-circuit pins. For the normal voltage value, refer to the card voltage chart on normal voltage value, refer to the card voltage chart on the following pages.the following pages.
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Logic card voltage chartLogic card voltage chart

CN1CN1

NNoo.. NNaammee NNoottee

11 GGNNDD--LL tthhiicck  k  

22 ++VVLL tthhiicck  k  

33 GGNNDD--LL tthhiicck  k  

44 ++55VV--LL tthhiicck  k  

55 CCAANNHH tthhiicck  k  

66 CCAANNLL tthhiicck  k  

77 BBOOOOTT

88 FFWWEE

99 GGNNDD

1010

1111

1212

1313

1414

1155 KKEEYY--OOFFFF

1616

1177 GGSSEE--TTxxDD

1188 GGSSEE--RRxxDD

1199 PPOOS  S  VVOOLLTTAAGGEE

2200 AACCCCEEL  L  AANNGGLLE  E  11

2211 AACCCCEEL  L  AANNGGLLE  E  22

2222

2233 GGNNDD tthhiicck  k  

2244 ++55VV tthhiicck  k  

2255 GGNNDD tthhiicck  k  

2266 ++55VV tthhiicck  k  

2727

2288 LLIIFFT  T  PPRREESSSSUURREE

2299 TTIILLT  T  AANNGGLLEE

3300 AAUUX  X  SSWW33

3131

3322 SSEEAAT  T  BBEELLT  T  SSWW

3333 SSEEAAT  T  SSWW

3344 PPAARRK  K  BBRRAAKKE  E  SSWW

3377 FFOORRWWAARRD  D  SSWW

3388 BBRRAAKKE  E  FFLLUUIID  D  SSWW

3939

4400 AAUUX  X  SSW  W  11

4411 AAUUX  X  SSW  W  22

4242

4433 GGNNDD tthhiicck  k  

4444 PPDDS  S  BBUUZZZZEERR tthhiicck  k  

4545

4646

4747

4488 AATTTTAACCH  H  2  2  SSWW

4499 AATTTTAACCH  H  1  1  SSWW

5500 TTIILLT  T  SSWW

5511 LLIIFFT  T  2  2  SSWW

5522 LLIIFFT  T  1  1  SSWW

5533 PPS  S  LLIIFFE  E  SSIIGGNNAALL

5544 AALLS  S  SSW  W  ((MMCC))

5555 IINNSSPPEECCTTIIOON  N  MMOODDEE

5656 BABATTTTERERY SY SIDIDE WE WAY AY EXEXCCHAHANGNGE IE ILL

5577 SSPPEEEED  D  AALLAARRM  M  11++

5588 SSPPEEEED  D  AALLAARRM  M  11--

5599 LLIINNE E  CCOONNTTAACCTTOOR R CCOONN

6600 PPKKB  B  11

6611 LLIIFFT  T  LLOOCCKK tthhiicck  k  

6622 PPKKB  B  22 tthhiicck  k  

6633 CCOON  N  VVEE tthhiicck  k  

6644 SSTTEEEERRIINNG  G  CCOONNTTAACCTTOOR  R  CCOONN tthhiicck  k  

NNoo.. NNaammee NNoottee
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Power supply card voltage chartPower supply card voltage chart

CN1CN1

NNoo.. NNaammee VVoollttaaggee NNoottee

11 ++1122VV 1122VV

22 GGNNDD 00VV

33 ++VVLL 1133..0  0  tto  o  1166..00VV DDSSPP

44 ++88VV 88VV DDSSPP

55 ++VVGG 1122VV DDSSPP

66 GGNNDD 00VV DDSSPP

77 ++VVEE--LL VVbbaatttt

88 ++VVEE--LL VVbbaatttt

99 ++VVLL 1133..0  0  tto  o  1166..00VV LLooggiicc

1100 ++55VV--LL 55VV LLooggiicc

1111 GGNNDD 00VV LLooggiicc

1122 GGNNDD 00VV LLooggiicc

1133 V  V  PPOOWW VVbbaatttt IInnppuutt

1144 V  V  PPOOWW VVbbaatttt IInnppuutt

115 V  5 V  GGNNDD 00VV IInnppuutt

116 V  6 V  GGNNDD 00VV IInnppuutt
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DSP card voltage chart of invertersDSP card voltage chart of inverters

CN2CN2

NNoo.. NNaammee SSttaanndd--bby  y  vvoollttaaggee AAccttiivve  e  vvoollttaaggee NNoottee

11 MMOOTTOOR  R  TTHHEERRMMAAL  L  ++ 0  0  tto  o  55VV 0  0  tto  o  55VV

22 MMOOTTOOR  R  TTHHEERRMMAAL  L  -- 0  0  tto  o  55VV 0  0  tto  o  55VV

33 CCAANNHH 0  0  tto  o  55VV 0  0  tto  o  55VV DDo  o  nnoot  t  mmeeaassuurre  e  tthhe  e  vvoollttaaggee

between CAN and Logicbetween CAN and Logic

GND terminal.GND terminal.44 CCAANNLL 0  0  tto  o  55VV 0  0  tto  o  55VV

55 RROOTTAARRY  Y  SSEENNSSOOR  R  ++1122VV 1122VV 1122VV

66 RROOTTAARRY  Y  SSEENNSSOOR  R  AA++ 0  0  tto  o  55VV 0  0  tto  o  55VV

77 RROOTTAARRY  Y  SSEENNSSOOR  R  BB++ 0  0  tto  o  55VV 0  0  tto  o  55VV

88 MMOODDE  E  11 1111..55VV 00VV

99 MMOODDE  E  22 1111..55VV 00VV

110 B0 BOOOOTT 1111..55VV 00VV

1111 GGNNDD 00VV 00VV

1122 TTxxD  D  ((GGSSEE)) -- --

1133 RRxxD  D  ((GGSSEE)) -- --

1144 CCAANNRR++ -- --

1155 CCAANNRR-- -- --

1166 ++VVGG 1122VV 1122VV

1177 ++VVLL 1133..0  0  tto  o  1166..00VV 1133..0  0  tto  o  1166..00VV

1188 ++88VV 88VV 88VV

1199 GGNNDD 00VV 00VV

2200 GGNNDD 00VV 00VV
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EPS controller voltage chartEPS controller voltage chart

NNOO NNAAMMEE NNOOTTEE TTYYPPEE
Stand-byStand-by

voltagevoltage

ActiveActive

voltagevoltage

11 ++88V  V  ((PPOOWWEER  R  IINN)) PPOOWWEER  R  IINN 88VV 88VV

22 PPOOWWEER  R  OOUUTT

33 NNPPNN DDII

44 NNPPNN DDII

55 BBOOOOTT CCOOMMMMUUNNIICCAATTIIOONN 1111..55VV 00VV

66 TTIIRRE  E  AANNGGLLE  E  22 AAII 0  0  tto  o  55VV 0  0  tto  o  55VV

77 SSTTEEEERRIINNG  G  AANNGGLLE  E  11 AAII 1111..55VV 00VV

88 PPS  S  LLIIFFE  E  SSIIGGNNAALL SSuuccttiioonn DDOO 1111..55VV 00VV

99 SSuuccttiioonn DDOO

1100 ++VVG  G  ((PPOOWWEER  R  IINN)) PPOOWWEER  R  IINN 1122VV 1122VV

1111 SStteeeerriinng  g  wwhheeeel  l  sseennssoorr

1122 NNPPNN DDII

1133 NNPPNN DDII

114 T4 TIIRRE  E  AANNGGLLE  E  11 AAII 0  0  tto  o  55VV 0  0  tto  o  55VV

1155 SSTTEEEERRIINNG  G  AANNGGLLE  E  22 AAII 1111..55VV 00VV

1166 GGNNDD GGNNDD 00VV 00VV

1177 HHNNDDLLE  E  BBRRAAKKE  E  CCOOIIL  L  ++ DDiisscchhaarrggee DDOO 0  0  tto  o  V  V  bbaatttteerryy

1188 ++VVL  L  ((PPOOWWEER  R  IINN)) PPOOWWEER  R  IINN 113  3  tto  o  1166VV

1199 AAII

2200 SStteeeerriinng  g  wwhheeeel  l  sseennssoorr DDII

2211 CCAANN--HH CCOOMMMMUUNNIICCAATTIIOONN 0  0  tto  o  55VV 0  0  tto  o  55VV

2222 RRxxDD CCOOMMMMUUNNIICCAATTIIOONN -- --

2233 GGNNDD GGNNDD 00VV 00VV

2244 GGNNDD GGNNDD 00VV 00VV

2255 GGNND  D  ((PPOOWWEER  R  IINN)) GGNNDD 00VV 00VV

2266 ++55VV CCoonnttaacctt//NNoonn--ccoonnttaacctt PPOOWWEER  R  OOUUTT 55VV 55VV

2277 SStteeeerriinng  g  wwhheeeel  l  sseennssoorr PPOOWWEER  R  OOUUTT

2288 SStteeeerriinng  g  wwhheeeel  l  sseennssoorr DDII

2299 CCOOMMMMUUNNIICCAATTIIOONN

3300 CCAANN--LL CCOOMMMMUUNNIICCAATTIIOONN 0  0  tto  o  55VV 0  0  tto  o  55VV

3311 TTxxDD CCOOMMMMUUNNIICCAATTIIOONN -- --

3322 GGNND  D  ((PPOOWWEER  R  IINN)) GGNNDD 00VV 00VV

3333 HHNNDDLLE  E  BBRRAAKKE  E  CCOOIIL  L  -- DDiisscchhaarrgge  e  ((CCuurrrreennt  t  FFBB）） DDOO 00VV 00VV

3344 CCOON  N  VVEE PPOOWWEER  R  IINN V  V  bbaatttteerryy
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Input unit card voltage chartInput unit card voltage chart

CN1CN1

NNoo.. NNaammee SSttaanndd--bby  y  vvoollttaaggee AAccttiivve  e  vvoollttaaggee NNoottee

11 GGNNDD 00VV 00VV

22 ++VVLL 1133..0  0  tto  o  1166..00VV 1133..0  0  tto  o  1166..00VV

33 --

44 RRSS--22332  2  TTxx 0  0  tto  o  1122VV 0  0  tto  o  1122VV

55 RRSS--22332  2  RRxx 0  0  tto  o  1122VV 0  0  tto  o  1122VV

66 RRSS--22332  2  GGNNDD 00VV 00VV

77 CCAAN  N  HH 0  0  tto  o  55VV 0  0  tto  o  55VV

88 CCAAN  N  LL 0  0  tto  o  55VV 0  0  tto  o  55VV

99 CCAAN  N  RR++ -- --

1100 CCAAN  N  RR -- --

1111 BBOOOOT  T  MMOODDEE -- --

1212 --

1313 --

1144 GGNNDD 00VV 00VV

1155 -- 1133..0  0  tto  o  1166..00VV

1616 --

1177 -- 1133..0  0  tto  o  1166..00VV 00VV

1188 PPI  I  44 0  0  tto  o  1155VV 00VV FFOORRWWAARRD  D  ((AARRMMRREESSTT))

1199 PPI  I  55 0  0  tto  o  1155VV 00VV NNEEUUTTRRAAL  L  ((AARRMMRREESSTT))

2200 PPI  I  66 0  0  tto  o  1155VV 00VV RREEVVEERRSSE  E  ((AARRMMRREESSTT))

221 P1 PI  I  77 0  0  tto  o  1155VV 00VV AALLSS--SSW  W  ((FFCC))

2222 --

2233 ++55VV 55VV 55VV

2244 GGNNDD 00VV 00VV

2255 AAI  I  11 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV LLIIFFT  T  JJOOYYSSTTIICCK  K  11

2266 AAI  I  22 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV LLIIFFT  T  JJOOYYSSTTIICCK  K  22

2277 AAI  I  33 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV TTIILLT  T  JJOOYYSSTTIICCK  K  11

2288 AAI  I  44 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV TTIILLT  T  JJOOYYSSTTIICCK  K  22

2299 AAI  I  55 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV AATTTTAACCH  H  1  1  JJOOYYSSTTIICCK  K  11

3300 AAI  I  66 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV AATTTTAACCH  H  1  1  JJOOYYSSTTIICCK  K  22

3311 AAI  I  77 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV AATTTTAACCH  H  2  2  JJOOYYSSTTIICCK  K  11

3322 AAI  I  88 22..3  3  tto  o  22..77VV 00..1  1  tto  o  44..99VV AATTTTAACCH  H  2  2  JJOOYYSSTTIICCK  K  22
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Output unit card voltage chartOutput unit card voltage chart

CN3CN3

NNoo.. NNaammee SSttaanndd--bby  y  vvoollttaaggee AAccttiivve  e  vvoollttaaggee NNoottee

11 GGNNDD 00VV 00VV

22 GGNNDD 00VV 00VV

33 VVEE VVbbaatttt VVbbaatttt

44 VVEE VVbbaatttt VVbbaatttt

55 NNOODDE  E  00 -- --

66 NNOODDE  E  11 -- --

77 GGNNDD 00VV 00VV

88 GGNNDD 00VV 00VV

99 GGNNDD 00VV 00VV

1100 RRSS--22332  2  TTxx 0  0  tto  o  1122VV 0  0  tto  o  1122VV

1111 RRSS--22332  2  RRxx 0  0  tto  o  1122VV 0  0  tto  o  1122VV

112 R2 RSS--22332  2  GGNNDD 00VV 00VV

1133 CCAAN  N  HH 0  0  tto  o  55VV 0  0  tto  o  55VV

1144 CCAAN  N  LL 0  0  tto  o  55VV 0  0  tto  o  55VV

1155 CCAAN  N  RR++ -- --

1166 CCAAN  N  RR-- -- --

1177 RRBBOOOOT  T  MMOODDEE -- --

1818 --

1199 GGNNDD 00VV 00VV

2200 ++VVLL 1133..0  0  tto  o  1166..00VV 1133..0  0  tto  o  1166..00VV

2211 SSOOL  L  PPWWM  M  11++ 00VV 0  0  tto  o  VVbbaatttt LLIIFFT  T  VVAALLVVE  E  AA

2222 SSOOL  L  PPWWM  M  22++ 00VV 0  0  tto  o  VVbbaatttt LLIIFFT  T  VVAALLVVE  E  BB

2233 SSOOL  L  PPWWM  M  11--//22-- 00VV 0  0  tto  o  00..55VV LLIIFFT  T  VVAALLVVE  E  --

2244 SSOOL  L  PPWWM  M  33++ 00VV 0  0  tto  o  VVbbaatttt TTIILLT  T  VVAALLVVE  E  AA

2255 SSOOL  L  PPWWM  M  44++ 00VV 0  0  tto  o  VVbbaatttt TTIILLT  T  VVAALLVVE  E  BB

2266 SSOOL  L  PPWWM  M  33--//44-- 00VV 0  0  tto  o  00..55VV TTIILLT  T  VVAALLVVE  E  --

2277 SSOOL  L  PPWWM  M  55++ 00VV 0  0  tto  o  VVbbaatttt AATTTTAACCH  H  1  1  VVAALLVVE  E  AA

2288 SSOOL  L  PPWWM  M  66++ 00VV 0  0  tto  o  VVbbaatttt AATTTTAACCH  H  1  1  VVAALLVVE  E  BB

2299 SSOOL  L  PPWWM  M  55--//66-- 00VV 0  0  tto  o  00..55VV AATTTTAACCH  H  1  1  VVAALLVVE  E  --

3300 SSOOL  L  PPWWM  M  77++ 00VV 0  0  tto  o  VVbbaatttt AATTTTAACCH  H  2  2  VVAALLVVE  E  AA

3311 SSOOL  L  PPWWM  M  88++ 00VV 0  0  tto  o  VVbbaatttt AATTTTAACCH  H  2  2  VVAALLVVE  E  BB

3322 SSOOL  L  PPWWM  M  77--//88-- 00VV 0  0  tto  o  00..55VV AATTTTAACCH  H  2  2  VVAALLVVE  E  --

3333 SSOOL  L  PPWWM  M  99++ 00VV 0  0  tto  o  VVbbaatttt SSPPEEEED  D  AALLAARRM  M  ++

3344 SSOOL  L  PPWWM  M  1100++ 00VV 0  0  tto  o  VVbbaatttt
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8.8.33 ChChececkiking ng CConontatacctotor Cr Coioill

8.8.44 ChCheeckckining Cg Cononttacacttor or TTipipss

CAUTIONCAUTION

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

(1)(1) DiscoDisconnect nnect the the lead lead wire wire of cof coil.oil.

(2)(2) Set tSet the muhe multimltimeter eter to thto the 200 e 200 ohm rohm rangeange..

(3)(3) MeMeasuasure cre coil roil resiesistastancence..

 The resistance  The resistance must be betwmust be between 44 ohm at een 44 ohm at -30 °C-30 °C
(-22 °F) and 65 ohm at 80 °C (-22 °F) and 65 ohm at 80 °C (176 °F).(176 °F).

-- If the If the measmeasured ured value value devideviates ates from from the the above above rangrange, ree, replace place the cthe contacontactor ator assemssembly.bly.

(4)(4) With the leWith the lead wire ad wire of contactor of contactor coil conneccoil connected, set ted, set the multimethe multimeter to ter to the 200 VDthe 200 VDC range.C range.

(5)(5) Connect the neConnect the negative (-) tergative (-) terminal of the multimminal of the multimeter to the neeter to the negative-side coil tergative-side coil terminal (small multminal (small multimeter termimeter terminal) and theinal) and the
positive (+) terminal of positive (+) terminal of the multimeter to the positive-side coil the multimeter to the positive-side coil terminal (large terminal).terminal (large terminal).

(6)(6) Connect Connect the batterthe battery, and y, and operate operate the contrthe control device ol device that activates that activates the contacthe contactor.tor.

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

(1)(1) VisuaVisually insplly inspect thect the conte contactor actor tips fotips for meltr melting,ing,
adhesion, heat seizure and adhesion, heat seizure and pitting corrosion.pitting corrosion.

(2)(2) To checTo check for intek for interferrferenceence, press th, press the tips and re tips and releaseleasee
them.them.

(3)(3) VisuVisually inspally inspect thect the contae contactor actor assemssembly. Makbly. Make suree sure
there is no foreign material that could interfere withthere is no foreign material that could interfere with
contactor movement.contactor movement.

(4)(4) MeasMeasure the gure the gap at the coap at the contacntactor tiptor tips using a this using a thicknescknesss
gauge.gauge.
[It must be 3 ± 0.5 mm (0.12 ± [It must be 3 ± 0.5 mm (0.12 ± 0.02 in.)]0.02 in.)]

-- If yoIf you fiu find and any tny trouroubleble, re, replaplace oce or rer repaipair thr the coe contantactoctor.r.

500962500962
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88..55 CChheecckkiinng Ig Innvveerrtteerr

88..66 RReeggeenneerraattiioon n CChheecckk

CAUTIONCAUTION

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

(1)(1) DiscoDisconnect nnect all five all five powepower cablr cables froes from P, N, Um P, N, U, V and W, V and W
terminals.terminals.

(2)(2) ChecCheck the rek the resistasistance bence betweetween the tern the terminal aminal as shown is shown inn

the following table.the following table.

500963500963

-- ++

PositivePositive

probeprobe
NNegegatatiive pve prorobebe ReResisiststanance (ce (oohmhm))

NN

UU

1 k to1 k to∞∞

VV

WW

UU

PPVV

VV

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

determined with this check.determined with this check.

 The AC m The AC motor uses otor uses a common a common circuit focircuit for current r current flow in boflow in both loading ath loading and regenernd regeneration. The ation. The following profollowing procedure wcedure will check thill check thee

regeneratregeneration ion operation.operation.

(1)(1) PlacPlace the clae the clamp ammmp ammeter oeter onto thnto the cable ce cable conneconnected toted to

the inverter'sthe inverter's
(1) (1) termterminal (uinal (use DC cuse DC currenrrent rangt range). The). This is posis is positiveitive

direction as current flows from the battery to thedirection as current flows from the battery to the
inverter.inverter.

(2)(2) Run the tRun the truck foruck forwarrward. With td. With the dirhe directioection lever sn lever shiftehiftedd
in F position, release the accelerator pedal. Thenin F position, release the accelerator pedal. Then
perform a full-reverse operation.perform a full-reverse operation.

(3)(3) The claThe clamp ammmp ammeteeter shoulr should show a nd show a negategative valive value. Thiue. Thiss
value becomes the value becomes the regeneratregeneration current.ion current.

500964500964

Clamp ammeterClamp ammeter

setting directionsetting direction

Energy is generated when a motor is rotated by an external force. The regeneration power is produced when this energy isEnergy 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 larger than the one that is consumed by the controller and is consumed by the controller and motor. This means that the motor. This means that the regeneratioregeneration current is not n current is not measured if measured if 

the speed or load changes gradually.the speed or load changes gradually.
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9.9. AC AC MMototor or SySyststeem Bm Baasisiccss

99..11 FFeeaattuurre e oof f AAC C mmoottoorr

9.9.22 SpSpeeeed cod contntrorol of l of ininduductctioion mn mototororss

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

(1)(1) AC motorAC motors are simple s are simple in construction. in construction. Since they dSince they do not have o not have friction parfriction parts like brushes ts like brushes and commuand commutators, dailytators, daily
maintenance is significantly reduced.maintenance is significantly reduced.

(2)(2) AC motoAC motors are comrs are compatibpatible with higle with high-speh-speed opered operatioation.n.
(3)(3) An AC motor An AC motor of a certain sizof a certain size produces e produces higher power higher power than a DC motothan a DC motor of the same r of the same size.size.

Speed control of DC motors depends on regulation of theSpeed control of DC motors depends on regulation of the

field and armature current amounts, while that of AC field and armature current amounts, while that of AC motorsmotors

basically depends on adjustment of the frequency of thebasically depends on adjustment of the frequency of the

alternating current power supply. The speed of an AC alternating current power supply. The speed of an AC motormotor

is determined by the frequency of the power supply ACis determined by the frequency of the power supply AC

current and the load on the current and the load on the motor.motor.

In addition, the voltage and current to the motor must beIn addition, the voltage and current to the motor must be

controlled properly so that the motor operates in itscontrolled properly so that the motor operates in its

optimum characteristic range. (Fig. 1)optimum characteristic range. (Fig. 1)

 The frequency and voltage can be controlled in a  The frequency and voltage can be controlled in a variety of variety of 

methods including the "vector control method" employedmethods including the "vector control method" employed
in the AC in the AC motor model trucks. This method provides highlymotor model trucks. This method provides highly

responsive control according to ever changing truck-responsive control according to ever changing truck-

operating conditions through a high-speed calculation of operating conditions through a high-speed calculation of 

huge amount of data. The vector control calculation ishuge amount of data. The vector control calculation is

performed by the inverter. (Fig. 2)performed by the inverter. (Fig. 2)

(Fig. 1)(Fig. 1)

500965500965

UU

UU VV
VV VV

WW

VV

WW

IMIM

tt tt

InverterInverter

Low-speed operationLow-speed operation

(low frequency)(low frequency)

High-speed operationHigh-speed operation

(Fig. 2)(Fig. 2)
500966500966

IMIMFF

NN

RR

AcceleratorAccelerator CalculationCalculation
for requiredfor required

outputoutput

BrakeBrake

Logic unitLogic unit

 Truck Truck
speedspeed

Vector controlVector control

calculationcalculation

CurrentCurrent

GateGate
drivingdriving
pulsepulse

MOS-FET modulesMOS-FET modules

SpeedSpeed

InverterInverter

 To Torquerque
orderorder
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99..33 IInnvveerrtteerr

 The truc The truck battery k battery delivers DC delivers DC current, current, so the so the current current must bemust be

converted into AC current to drive an AC motor. The deviceconverted into AC current to drive an AC motor. The device

that converts direct current into alternating current isthat converts direct current into alternating current is

generally called an "inverter." The processes involved ingenerally called an "inverter." The processes involved in

creating AC current from DC current are described below.creating AC current from DC current are described below.

(1)(1) ChaChanginging DC vong DC voltaltage cyge cycliclicalcallyly

If the switch in a circuit like a one shown in Fig. 3 isIf the switch in a circuit like a one shown in Fig. 3 isturned on for time T1 and then turned off for time T2turned on for time T1 and then turned off for time T2
and this on-off operation is repeated many times, theand this on-off operation is repeated many times, the
average of the voltage applied to the load isaverage of the voltage applied to the load is
determined by the ratio between T1 and T2. Varyingdetermined by the ratio between T1 and T2. Varying
the ratio, therefore, results in varying the ratio, therefore, results in varying voltage. The ratiovoltage. The ratio
between T1 and T2 is called "duty ratio." By changingbetween T1 and T2 is called "duty ratio." By changing
the duty ratio cyclically, it is the duty ratio cyclically, it is possible to obtain cyclicallypossible to obtain cyclically
changing DC voltage shown in Fig. 3.changing DC voltage shown in Fig. 3.

(Fig. 3)(Fig. 3)

500967500967

SwitchSwitch

VVBB VVLL

 T1 T1 T2T2 T1T1 T2T2

ONON

ONON

SSmmaalll  l  dduutty  y  rraattiioo LLaarrgge  e  dduutty  y  rraattiioo

OONN OONN

OFOFFF OFOFFF

ONONOFFOFF

LoadLoad

Average voltage VLAverage voltage VL

VL VL = = x x VBVB
 T1 + T2 T1 + T2

 T1 T1

(2)(2) ConveConvertinrting DC g DC powepower intr into AC o AC powepowerr
Driving a three-phase AC Driving a three-phase AC motor using battery deliveredmotor using battery delivered
power requires creating three phase outputs (U, V, W)power requires creating three phase outputs (U, V, W)
of an identical waveform that differ in phase by 120°of an identical waveform that differ in phase by 120°
using a circuit with six switches S1 to S6 that areusing a circuit with six switches S1 to S6 that are
arranged as shown in Fig. 4. The outputs thus createdarranged as shown in Fig. 4. The outputs thus created
forms a three-phase alternating current. Fig. 5 showsforms a three-phase alternating current. Fig. 5 shows
on-off condition of each switch (arm) and outputon-off condition of each switch (arm) and output
voltage variation.voltage variation.
Functioning as switches in the inverter of the AC motorFunctioning as switches in the inverter of the AC motor
trucks are MOS-FET transistors. The MOS-FET transistorstrucks are MOS-FET transistors. The MOS-FET transistors
can switch at very high speeds, thus creating smoothcan switch at very high speeds, thus creating smooth
waveforms of alternating current.waveforms of alternating current.

(Fig. 4)(Fig. 4)

500968500968

S1S1 SS33 SS55

S2S2 SS44 SS66

UU

VV
WW

Switching for U phaseSwitching for U phase

Switching for V phaseSwitching for V phase

Switching for W phaseSwitching for W phase

S1 ONS1 ON

S2 ONS2 ON
S3 ONS3 ON

S4 ONS4 ONS5 ONS5 ON

S6 ONS6 ON
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CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

ChaChaptepter 2r 2 TROTROUBLUBLESHESHOOTOOTING ING FOR FOR CONCONTROTROL CL CIRCIRCUITUITSS
11.. GGeenneerraal Inl Infforormmaattiioonn

1.1.11 BBefeforore re repepllacaciing ng ddeveviciceess

1.1.22 CoConnnnecectition on of of ththe e seservrvicice e totoolol

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

output unit).output unit).

-- LoLoosose e babatttterery y coconnnnecectotorsrs

-- AbAbnonormrmal al wiwire re haharnrnesess cs cononnenectctioionsns

-- LLoooosse  ce  coonnnneeccttoorrss

-- BrBrokokenen, b, benent ot or lr loooose se coconnnnecectotor pr pininss

-- DDiirrtty  cy coonnnneeccttoorrss

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

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

-- EnsurEnsure that te that the main hahe main harness irness is not shos not short-cirt-circuircuited to tted to the truhe truck body bck body by using ty using the follohe following prwing procedoceduresures..

502882502882

(1) Disc(1) Disconnect battonnect battery plug and discery plug and discharge the invertersharge the inverters and EPS and EPS beforebefore

working on electrical systemworking on electrical system

(2) Disc(2) Disconnect connector E-01onnect connector E-01 of logic unit. of logic unit. Check cCheck continuiontinuity betweenty between

E-01-15(106) and truck body (logic unit installation bolts, etc.)E-01-15(106) and truck body (logic unit installation bolts, etc.)

No No continuity continuity ContinuityContinuity

((33)  )  NNoorrmmaall ((44)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  hhaarrnneessss

If any of these items (above items) is a source of the trouble, the device will be damaged even if it 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.is replaced with a new one.

Be sure to check the Be sure to check the above items and replace carefully.above items and replace carefully.

(1)(1) TurTurn ofn off thf the tre truck uck powpowerer..

(2(2)) ReRemomove cve cup houp holdlderer..

(3)(3) Find tFind the conhe connectnector E-0or E-09 to th9 to the sere service tvice tool.ool.
(4)(4) RemoRemove the ve the covecover and cr and conneonnect the ct the PC as shPC as shown.own.

(5)(5) TurTurn on n on the the trutruck pck poweower.r.

(6)(6) StarStart tht the see servicrvice te tool ool softwsoftware.are.

11
22
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1.31.3 How How to to cleclean an harharnesness cs connonnectectors ors and and sysystestem cm compomponeonentsnts

(1)(1) OpenOpen-circ-circuits aruits are oftee often causen caused by dirtd by dirty harney harnessss
connectors and components. Dust together withconnectors and components. Dust together with
greasy matter forms grime which, in time, penetratesgreasy matter forms grime which, in time, penetrates
electrical connections, resulting in electrical connections, resulting in loose metal-to-metalloose metal-to-metal
contact or, in the worst case, electrical separation of contact or, in the worst case, electrical separation of 
surfaces in contact. For this reason, it is essential thatsurfaces in contact. For this reason, it is essential that
the connectors and components be cleaned at eachthe connectors and components be cleaned at each
periodic inspection and at when servicing the truck.periodic inspection and at when servicing the truck.

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

1.1. ElectElectronic paronic parts clearts cleanerner

502884502884

11

Electronic parts cleanerElectronic parts cleaner

 Three Bond 29B Three Bond 29B

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

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

No need to wipe off No need to wipe off the sprayed liquid.the sprayed liquid.

(2)(2) AfteAfter checr checking the cking the conneonnector foctor for contir continuity, wnuity, wash it asash it as
shown. Then, uncouple the connector and sprayshown. Then, uncouple the connector and spray
contact surface activator onto contact surfaces. Installcontact surface activator onto contact surfaces. Install
and remove the connector several times to wet theand remove the connector several times to wet the
surfaces thoroughly with the activator liquid. Aftersurfaces thoroughly with the activator liquid. After
coupling up the connector, check to be sure that it coupling up the connector, check to be sure that it is inis in
locked state.locked state.

1)1) CConontatact ct susurrfafacce ae actctiivavatotorr 11.. ElElecectrtrononiic pc pararts  ts  clcleaeanenerr

502885502885

11

1)1)

Contact surface activatorContact surface activator

 Three Bond 2501S ( Three Bond 2501S (aerosol)aerosol)

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

Cleaner liquid reacts differently with Cleaner liquid reacts differently with some resins (plastic materials).some resins (plastic materials).
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22.. LLiisst t of of EErrroror r CCododeess

ErrorError

codecode

EErrrroor  r  nnaammee EErrrroorr

codecode

Error nameError name

EE00 TTrraaccttiioon  n  MMoottoor  r  RR..HH..,,OOvveerrhheeaattiinngg HH22 TTiillt  t  LLeevveerr,  ,  FFaauulltty  y  SSeettttiinngg

EE11 TTrraaccttiioon  n  MMoottoor  r  LL..HH..,,OOvveerrhheeaattiinngg HH33 AAttttaacchh1  1  LLeevveerr,  ,  FFaauulltty  y  SSeettttiinngg

EE22 PPuummp  p  MMoottoorr,,OOvveerrhheeaattiinngg HH44 AAttttaacchh2  2  LLeevveerr,  ,  FFaauulltty  y  SSeettttiinngg
EE55 TTrraaccttiioon  n  IInnvveerrtteer  r  RR..HH..,  ,  OOvveerrhheeaattiinngg ((LL)) SSeeaat  t  SSwwiittcchh,  ,  FFaauulltty  y  SSeettttiinng  g  FFoor  r  HHyyddrraauulliicc

EE66 TTrraaccttiioon  n  IInnvveerrtteer  r  LL..HH..,  ,  OOvveerrhheeaattiinngg EEEE FFNNR  R  LLeevveer  r  FFaauulltt

EE77 PPuummp  p  IInnvveerrtteerr,  ,  OOvveerrhheeaattiinngg 6600 DDiissppllaay  y  CCoommmmuunniiccaattiioon  n  FFaauulltt

EE99 PPS  S  CCoonnttrroolllleerr,  ,  OOvveerrhheeaattiinngg 6611 LLooggiic  c  CCaarrd  d  IInniittiiaalliizze  e  FFaaiilluurree

1144 TTrraaccttiioon  n  MMootteer  r  CCuurrrreennt  t  SSeennssoor  r  RR..HH..,  ,  FFaauulltt 6622 LLooggiiccs  s  FFaauull

1155 TTrraaccttiioon  n  MMoottoor  r  RR..HH..,  ,  OOvveerr--ccuurrrreenntt 6633 TTrraaccttiioon  n  IInnvveerrtteer  r  RR..HH..,  ,  FFaauulltt

1166 TTrraaccttiioon  n  MMootteer  r  RR..HH..,  ,  SSttaalll  l  TTiimmeerr 6644 TTrraaccttiioon  n  IInnvveerrtteer  r  LL..HH..,  ,  FFaauulltt

2244 TTrraaccttiioon  n  MMootteer  r  CCuurrrreennt  t  SSeennssoor  r  LL..HH..,  ,  FFaauulltt 6655 PPuummp  p  IInnvveerrtteer  r  FFaauulltt

2255 TTrraaccttiioon  n  MMoottoor  r  LL..HH..,  ,  OOvveerr--ccuurrrreenntt 6677 IInnppuut  t  UUnniit  t  FFaauulltt

2266 TTrraaccttiioon  n  MMootteer  r  LL..HH..,  ,  SSttaalll  l  TTiimmeerr 6688 OOuuttppuut  t  UUnniit  t  FFaauulltt
3344 PPuummp  p  MMoottoor  r  CCuurrrreennt  t  SSeennssoor  r  FFaauulltt 7711 EEPPS  S  CCoonnttrroolllleer  r  FFaauulltt

3355 PPuummp  p  MMoottoor  r  OOvveerr--ccuurrrreenntt 7722 CCoonnttaaccttoor  r  CCooiil  l  FFaauulltt

4400 LLiinne  e  CCoonnttaaccttoor  r  FFaauulltt 7744 HHyyddrraauulliic  c  LLoocck  k  SSoolleennooiid  d  FFaauulltt

4411 SStteeeerriinng  g  CCoonnttaaccttoor  r  FFaauulltt 7755 PPaarrkkiinng  g  BBrraakke  e  FFaauulltt

4455 TTrraaccttiioon  n  MMoottoor  r  RR..HH..,  ,  OOppeenn 7766 PPDDS  S  BBuuzzzzeer  r  FFaauulltt

4466 TTrraaccttiioon  n  MMoottoor  r  LL..HH..,  ,  OOppeenn 7788 BBaatttteerry  y  VVoollttaagge  e  TTooo  o  LLooww

4477 PPuummp  p  MMoottoor  r  OOppeenn 7799 BBaatttteerry  y  VVoollttaagge  e  TTooo  o  HHiigghh

4499 PPS  S  MMoottoor  r  OOppeenn ((LLoo)) BBaatttteerry  y  CCoonnssuummppttiioon  n  TTooo  o  MMuucchh

5500 TTiirre  e  AAnngglle  e  SSeennssoor  r  FFaauulltt 8800 TTiillt  t  AAnngglle  e  SSeennssoor  r  FFaauulltt

5511 AAcccceelleerraattoor  r  SSeennssoor  r  FFaauulltt 8811 LLooaad  d  SSeennssoor  r  FFaauulltt
5522 TTrraaccttiioon  n  MMoottoor  r  RR..HH..,  ,  PPuullsse  e  IInnppuut  t  FFaauulltt 8822 HHaannddlle  e  SSeennssoor  r  FFaauulltt

5533 TTrraaccttiioon  n  MMoottoor  r  LL..HH..,  ,  PPuullsse  e  IInnppuut  t  FFaauulltt AA44 PPS  S  MMoottoor  r  CCuurrrreennt  t  SSeennssoor  r  FFaauulltt

5544 FFC  C  LLeevveer  r  FFaauulltt AA55 PPS  S  MMoottoor  r  OOvveerr--ccuurrrreenntt

5555 OOuuttppuut  t  UUnniit  t  SSoolleennooiid  d  FFaauulltt AA77 PPS  S  HHaannddlle  e  BBrraakke  e  FFaauulltt

5566 OOuuttppuut  t  UUnniit  St  Soolleennooiid  d  CCuurrrreennt  t  LLeeaakk AA88 BBaatttteerry  y  SSiidde  e  WWaay  y  EExxcchhaanngge  e  IInntteerrlloocck  k  

EE FFNNR  R  LLeevveer  r  oor  r  AAcccceelleerraattoorr,  ,  FFaauulltty  y  SSeettttiinngg NNoonnee BBaatttteerry  y  CCoonnssuummppttiioon  n  MMuucchh

((EE)) SSeeaat  t  SSwwiittcchh,  ,  FFaauulltty  y  SSeettttiinng  g  FFoor  r  TTrraaccttiioonn NNoonnee BBrraakke  e  OOiill,  ,  LLoow  w  LLeevveell

HH11 LLiifft  t  LLeevveerr,  ,  FFaauulltty  y  SSeettttiinngg NNoonnee RRTTC  C  BBaatttteerry  y  LLooww



2-32-3

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

33.. TTrroouubblleesshhoooottiinngg

3.3.11 TrTracactition on MoMototor r R.R.H.H.,O,Oveverhrheaeatiting ng (E(E0)0)

Error code: E0Error code: E0

SituationSituation
Controller/moController/motor overheat indicator ON. tor overheat indicator ON. Poor pulling power and Poor pulling power and acceleration. Normal pump motor and acceleration. Normal pump motor and powerpower

steering operations. Service tool "Alarm status" and "E0" displayed.steering operations. Service tool "Alarm status" and "E0" displayed.

PossiblePossible
causecause

Overheating of right side traction motor, faulty right side traction motor or thermal sensor, faulty or Overheating of right side traction motor, faulty right side traction motor or thermal sensor, faulty or openopen
harness wiring, faulty right traction inverter DSP card, abnormal power supply of harness wiring, faulty right traction inverter DSP card, abnormal power supply of logic unit, brake or parkinglogic unit, brake or parking

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

 Trigger of Trigger of

the errorthe error

codecode

Motor temperMotor temperature is out of range of -25 °C to 145 ature is out of range of -25 °C to 145 °C (-13 °F to 293 °F).°C (-13 °F to 293 °F).

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

ChecksChecks

(1) Let t(1) Let truck cruck cool for 15 minutesool for 15 minutes
OOvveerrhheeaat  t  iinnddiiccaattoor  r  OONN OOvveerrhheeaat  t  iinnddiiccaattoor  r  OOFFFF

(2) Traction motor becomes normal(2) Traction motor becomes normal

(3) Disconnect battery plug(3) Disconnect battery plug
Disengage brake and parking brake, and check their Disengage brake and parking brake, and check their 
dragdrag

NNo  o  ddrraagg DDrraagg

(4) Adjust brake(4) Adjust brake

(6) Check if truck is operated on steep(6) Check if truck is operated on steep

upgrade or to pull large cargo loadupgrade or to pull large cargo load
NormalNormal

(9) Replace right traction(9) Replace right traction

motor or front axlemotor or front axle

(8) Replace right traction(8) Replace right traction

motormotor

(5) Lift front wheels, and disengage parking brake(5) Lift front wheels, and disengage parking brake

Turn key switch to OFF, rotate front wheelsTurn key switch to OFF, rotate front wheels
Confirm there is no difference in rotation load betweenConfirm there is no difference in rotation load between
right and left right and left wheelswheels

NNo  o  ddiiffffeerreennccee DDiiffffeerreennccee

(7) Perform inverter discharging work(7) Perform inverter discharging work

If problem reoccursIf problem reoccurs
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(13) Perform inverter discharging work(13) Perform inverter discharging work

(14) D(14) Discoisconnect connnnect connector E-14ector E-14 of right tof right traction motor raction motor 
speed and thermal sensor. Measure resistancespeed and thermal sensor. Measure resistance
between between E-14-2E-14-2 and E-14-1 at motor sideand E-14-1 at motor side

2.2kΩ at 702.2kΩ at 70°°C(158C(158°°F) toF) to
82kΩ at -2082kΩ at -20°°C (-4C (-4°°FF)) OOuut  t  oof  f  rraannggee

(15) Dis(15) Disconneconnect connecct connector tor E-0E-077 of right of right traction invertraction inverter ter 
Replace right traction motorReplace right traction motor
Check continuity between E-07-1 and E-14-1(1)Check continuity between E-07-1 and E-14-1(1)
Check continuity between E-07-2 and E-14-2(2)Check continuity between E-07-2 and E-14-2(2)
   ContinuityContinuity   No continuityNo continuity

(17) Check continuity between E-01-3 and E-07-17(10)(17) Check continuity between E-01-3 and E-07-17(10)
Check continuity between E-01-6 and E-07-20(12)Check continuity between E-01-6 and E-07-20(12)

ContinuityContinuity   No continuityNo continuity

(16) Replace right traction motor (16) Replace right traction motor 

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

ContinuityContinuity   No continuityNo continuity

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

(22) Disconnect battery plug(22) Disconnect battery plug

(20) Repair or replace harness(20) Repair or replace harness

(24) Replace power supply card of logic unit(24) Replace power supply card of logic unit

ThermalThermal

Power supplyPower supply

CACANN

(21) Measure voltage between E-07-18(11) and(21) Measure voltage between E-07-18(11) and
E-07-20(12)E-07-20(12)
Confirm value is 8Confirm value is 8±±2V2V
   NNoorrmmaall AAbbnnoorrmmaall

(26) Replace DSP card of (26) Replace DSP card of 

right traction inverter right traction inverter 

(23) Ensure all connectors are connected(23) Ensure all connectors are connected
Then turn on power againThen turn on power again

"E0""E0"   Not "E0"Not "E0"

(27) Connect connector (27) Connect connector 

securelysecurely

(25) D(25) Discoisconnect batterynnect battery plugplug, t, then perforhen performm Inverter Inverter 
discdischargingharging workwork

(10) C(10) Confirm temperature of right tonfirm temperature of right t raction motor withraction motor with
input/output monitor input/output monitor 

Less Less than than -20 -20 °C(-4 °C(-4 °F) °F) -20 -20 °C °C to to 70 70 °C°C
oor r  mmoorre e tthhaan n 770 0 °°CC((11558 8 °°FF)) ((-4  -4 °°F  F  tto  o  11558 8 °°FF))

(12) Normal(12) Normal(11) Disconnect battery plug(11) Disconnect battery plug
Wait until Wait until right traction motor temperature becomesright traction motor temperature becomes
close to room temperatureclose to room temperature

With service toolWith service tool

Without service toolWithout service tool
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3.3.22 TrTracactition on MoMototor r L.L.H.H.,O,Oveverhrheaeatiting ng (E(E1)1)

Error code: E1Error code: E1

SituationSituation
Controller/mController/motor overheat indicator ON. otor overheat indicator ON. Poor pulling power and Poor pulling power and acceleration. Normal pump motor and acceleration. Normal pump motor and powerpower

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

PossiblePossible

causecause

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

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

abnormality in front axle, faulty display unitabnormality in front axle, faulty display unit

 Trigger of Trigger of

the errorthe error

codecode

Motor temperatuMotor temperature is out of range of -25 °C to 145 re is out of range of -25 °C to 145 °C (-13 °F to 293 °F).°C (-13 °F to 293 °F).

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

ChecksChecks

502805502805

(1) Let truck cool for 15 minutes(1) Let truck cool for 15 minutes
OOvveerrhheeaat  t  iinnddiiccaattoor  r  OONN OOvveerrhheeaat  t  iinnddiiccaattoor  r  OOFFFF

(2) on motor becomes normal(2) on motor becomes normal

(3) Disconnect battery plug(3) Disconnect battery plug
Disengage brake and parking brake, and check their Disengage brake and parking brake, and check their 

dragdrag
No No drag drag DragDrag

(4) Adjust brake(4) Adjust brake

(5) Lift front wheels, and disengage parking brake(5) Lift front wheels, and disengage parking brake
Turn key switch to OFF, rotate front wheelsTurn key switch to OFF, rotate front wheels
Confirm there is no diffConfirm there is no differencerence in rotation e in rotation loadload
between right and left wheelsbetween right and left wheels

No No difference difference DifferenceDifference

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

NormalNormal

(7) Perform inverter discharging work(7) Perform inverter discharging work

(8) Replac(8) Replace left e left tractiontraction
motor motor 

(9) Replac(9) Replace left e left tractiontraction
motor or front axlemotor or front axle

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

Less Less than than -20 -20 °C(-4 °C(-4 °F) °F) -20 -20 °C °C to to 70 70 °C°C
oor r  mmoorre  e  tthhaan n 770 0  °°CC((11558 8  °°FF)) ((-4  -4  °°F F tto  o 11558 8  °°FF))

(11) Disc(11) Disconnect battery plug. Waonnect battery plug. Wait it until lefuntil lef t t traction motor traction motor 
temperature becomes close to room temperaturetemperature becomes close to room temperature

With service toolWith service tool

Without service toolWithout service tool

If problem reoccursIf problem reoccurs

(12) Normal(12) Normal
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(13) Perform inverter discharging work(13) Perform inverter discharging work

(14) D(14) Discoisconnect connnect connector E-15nector E-15 of left of left traction motor traction motor 
speed and thermal sensor speed and thermal sensor 
MeasurMeasure e resisresistancetance between between E-1E-15-25-2 and and E-15-1E-15-1 atat
motor sidemotor side

2.2kΩ at 70°C (158°F) to2.2kΩ at 70°C (158°F) to
82kΩ 82kΩ at at -20°C -20°C (-4°F(-4°F) ) Out Out of of rangerange

Continuity Continuity No No continuitycontinuity

(18) D(18) Disconnect connecisconnect connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-06-3(3)Check 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-02-6 and E-06-4(4)

Continuity Continuity No No continuitycontinuity

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

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

Normal AbnormalNormal Abnormal

(22) Disconnect battery plug(22) Disconnect battery plug

(16) Replace left traction motor (16) Replace left traction motor 

(20) Repair or replace harness(20) Repair or replace harness

(24) Replace power supply card of logic unit(24) Replace power supply card of logic unit

(17) Check continuity between E-01-3 and E-06-17(10)(17) Check continuity between E-01-3 and E-06-17(10)
Check Check continuitcontinuity between y between E-01-63E-01-63 and E-and E-06-20(12)06-20(12)

Continuity Continuity No No continuitycontinuity

(15) Dis(15) Disconneconnect connector E-06ct connector E-06 of lefof lef t tt t raction inverraction inverterter
Check continuity between E-06-1 and E-15-1(13)Check continuity between E-06-1 and E-15-1(13)
Check continuity between E-06-2 and E-15-2(14)Check continuity between E-06-2 and E-15-2(14)

ThermalThermal

Power supplyPower supply

CACANN

(26) Replace DSP card of(26) Replace DSP card of
left left traction invertraction inverter ter 

(23)(23) Ensure all connectors are connectedEnsure all connectors are connected
Then turn on power againThen turn on power again

The The latest latest data data is is "E1" "E1" Not Not "E1""E1"

(27) Connect connector (27) Connect connector 
securelysecurely

(25) D(25) Discoisconnect batterynnect battery plugplug, t, then perforhen performm Inverter Inverter 

discdischargingharging workwork
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3.3.33 PuPump mp MoMototor,r,OvOvererheheatatining(g(E2E2))

Error code: E2Error code: E2

SituationSituation
Controller/mController/motor overheat indicator ON. Lifting otor overheat indicator ON. Lifting speed slower than normal. speed slower than normal. Normal traction motorand powerNormal traction motorand power

steering operations. Service tool "Alarm status" and "E2" displayed.steering operations. Service tool "Alarm status" and "E2" displayed.

PossiblePossible

causecause

Overheating of pump motor, faulty pump motor or thermal sensor, faulty Overheating of pump motor, faulty pump motor or thermal sensor, faulty or open harness wiring, faulty por open harness wiring, faulty pumpump

motor inverter DSP card, abnormal power supply of logic unit, motor inverter DSP card, abnormal power supply of logic unit, abnormal oil pressure of gear pump or hydraulicabnormal oil pressure of gear pump or hydraulic

lines, faulty display unit.lines, faulty display unit.

 Trigger of Trigger of

the errorthe error

codecode

Motor temperaMotor temperature is out of range of -25 °C to 145 ture is out of range of -25 °C to 145 °C (-13 °F to 293 °F).°C (-13 °F to 293 °F).

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

ChecksChecks

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

(2) Pump motor becomes normal(2) Pump motor becomes normal

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

(4) Perform inverter discharging work(4) Perform inverter discharging work

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

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

(8) Co(8) Confirm temperature of pump nfirm temperature of pump motor withmotor with
input/output monitor input/output monitor 

Less Less than than -20 -20 °C(-°C(-4 4 °F) °F) -20 -20 °C °C to to 70 70 °C°C
or or mmoore re tthahan n 70 70 °°CC(1(1558 8 °°FF)) (-4 (-4 °°F tF to o 15158 °8 °F)F)

(10) Normal(10) Normal(9) Disconnect battery plug(9) Disconnect battery plug
Wait until Wait until pump pump motor tmotor temperaturebecomes closemperaturebecomes close te too
room troom temperaturemperaturee

(11) Perform inverter discharging work(11) Perform inverter discharging work

(12) Dis(12) Disconnconnect connecect connector E-16tor E-16 of pump of pump motor motor 
speed and thermal sensor. Measure resistancespeed and thermal sensor. Measure resistance
between Ebetween E-16-2-16-2 and E-16-1and E-16-1

2.2kΩ at 70°C 2.2kΩ at 70°C (158°F) to(158°F) to
82kΩ 82kΩ at at -20°C -20°C (-4°F) (-4°F) Out Out of of rangerange

(13) Replace pump motor (13) Replace pump motor 

If problem reoccursIf problem reoccurs

NormalNormal

With service toolWith service tool

Without service toolWithout service tool
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(14) Dis(14) Disconneconnect connecct connector tor E-0E-055 of pump of pump motor inverter motor inverter 
Check continuity between E-05-1 and E-16-1(36)Check continuity between E-05-1 and E-16-1(36)
Check continuity between E-05-2 and E-16-2(37)Check continuity between E-05-2 and E-16-2(37)

Continuity Continuity No No continuitycontinuity

ThermalThermal

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

Continuity Continuity No No continuitycontinuity

(16) Dis(16) Disconneconnect connecct connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-05-3(3)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-02-6 and E-05-4(4)
Check continuity between E-05-14 and E-05-15Check continuity between E-05-14 and E-05-15

Continuity Continuity No No continuitycontinuity

(17) Repair or replace harness(17) Repair or replace harness

CANCAN

Power supplyPower supply

(18) Measure voltage between E-05-18(11) and(18) Measure voltage between E-05-18(11) and
E-05-20(12)E-05-20(12)
Confirm vaConfirm value is lue is 8 ±8 ± 2 V2 V

Normal AbnormalNormal Abnormal

(19) Disconnect battery plug(19) Disconnect battery plug

(20) Ensure all connectors are connected.(20) Ensure all connectors are connected.
Then turn on power againThen turn on power again

""EE22"" NNoot  t  ""EE22""

(21) Replace power supply card of logic unit(21) Replace power supply card of logic unit

(22) D(22) Discoisconnect batterynnect battery plug, tplug, then perforhen performm Inverter Inverter 
DiscDischargingharging workwork

(23) Replace DSP card of(23) Replace DSP card of
pump motor inverter pump motor inverter 

(24) Connect connector (24) Connect connector 
securelysecurely



2-112-11

502808502808

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

33

44

1414

1515

1616
1717

1818

2020

88
99

1111

11

22

11

22

55

66

33

44
CANCAN

55
33

44

66

1111

99

1010

1111

1212

PowerPower

Power cardPower card

E-05E-05

E-16E-16

E-16E-16

DSPDSP
cardcard

InsideInside
   of of 
covercover

InsideInside
   of of 
 case case

IMSIMS
cardcard

PP

NN

UU

VV

WW

UU

VV

WW

MM

3737

3636

FlatFlat

cablecable

Pump inverterPump inverter

PWPW

PUPU

PVPV

IUIU

IVIV

IWIW

Pump motorPump motor

 Therma Thermall
sensorsensor

FuseFuse

Battery (-)Battery (-)

GNDGND

12V12V

14V14V

8V8V

GNDGND
GNDGND

WW

LL

Br/BBr/B

BB

341Ω 150°C [302°F]341Ω 150°C [302°F]

125kΩ -30°C [-22°F]125kΩ -30°C [-22°F]

LogicsLogics

E-02E-02

E-02E-02

E-01E-01

E-01E-01

E-05E-05

R/LR/L

R/LR/L

R/YR/Y

BB

- - 2323
221  1  119  9  117  7  115  5  -  -  -  -  9  9  77

   5 5 3 3 11

- - 2424
-  -  220  0  118  8  -  -  -  -  -  -  -  -  88

   6 6 4 4 22

115  5  113  3  111  9  1  9  -  -  5  5  3  3  --

116  6  114  14  12  2  110  0  -  -  6  6  4  4  --

1 1 22

115  5  -  -  111  1  9  9  -  -  -  -  3  3  11

116  6  114  4  -  -  -  -  -  -  -  -  4  4  22

- - 1717

220 0  1188



2-122-12

501137501137

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.3.44 TrTracactition on InInvevertrter er R.R.H.H., O, Oveverhrheaeatiting ng (E(E5)5)

Error code: E5Error code: E5

SituationSituation
Controller/mController/motor overheat indicator ON. otor overheat indicator ON. Poor pulling power and Poor pulling power and acceleration. Normal pump motor and acceleration. Normal pump motor and powerpower

steering operations. Service tool "Alarm status" and "E5" displayed.steering operations. Service tool "Alarm status" and "E5" displayed.

PossiblePossible

causecause

Overheating of right traction inverter, faulty right traction inverter thermal sensor, open harness wiring, faultyOverheating of right traction inverter, faulty right traction inverter thermal sensor, open harness wiring, faulty

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

faulty display unit.faulty display unit.

 Trigger of Trigger of

the errorthe error

codecode

Controller temperatController temperature is out of ure is out of range of -25 °C range of -25 °C to 100 °C to 100 °C (-13 °F to 21(-13 °F to 212 °F). Capacitor temperature is out of2 °F). Capacitor temperature is out of

range of -25 °C to 110 °C range of -25 °C to 110 °C (-13 °F to 230 °F). (-13 °F to 230 °F). Recovers when tempeRecovers when temperature is in range of -20 to 70 °C (-4 to rature is in range of -20 to 70 °C (-4 to 158 °F).158 °F).

ChecksChecks

(1) Let truck cool for 15 minutes(1) Let truck cool for 15 minutes
OOvveerrhheeaat  t  iinnddiiccaattoor  r  OONN OOvveerrhheeaat  t  iinnddiiccaattoor  r  OOFFFF

(2) Right traction inverter becomes normal(2) Right traction inverter becomes normal

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

large cargo loadlarge cargo load

(6) Clean mounting(6) Clean mounting
surface,surface,
apply thermal paste,apply thermal paste,
then reinstall then reinstall inverinverter ter 

(5) Replace right traction(5) Replace right traction
inverter inverter 

(9) Normal(9) Normal

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

Less Less than than -20 -20 °C(-°C(-4 4 °F) °F) -20 -20 °C °C to to 70 70 °C°C
oor mr moorre e tthhaan n 770 0 °°C(C(11558 8 °°FF)) ((-4  -4 °°F  tF  to  o  11558 8 °°FF))

(10) Perform inverter discharging work(10) Perform inverter discharging work

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

Without service toolWithout service tool

With service toolWith service tool

NormalNormal

If problem reoccursIf problem reoccurs

(4) Perform inverter discharging work(4) Perform inverter discharging work
Check thermal paste applied on inverter mountingCheck thermal paste applied on inverter mounting
SurfaceSurface
Thermal paste film should be thin and evenThermal paste film should be thin and even

Normal AbnormalNormal Abnormal
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(13) Secure harness if loose(13) Secure harness if loose

Replace inverter if wire breaksReplace inverter if wire breaks

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

Normal AbnormalNormal Abnormal

Continuity Continuity No No continuitycontinuity

(12) Dis(12) Disconnconnect connecect connector tor E-0E-077 of right of right traction invertraction inverter ter 

Check continuity between E-01-3 and E-07-17(10)Check continuity between E-01-3 and E-07-17(10)Check continuity between E-01-6 and E-07-20(12)Check continuity between E-01-6 and E-07-20(12)

Power supplyPower supply

(14) Dis(14) Disconneconnect connecct connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-07-3(3)Check continuity between E-02-5 and E-07-3(3)
Check continuity between E-02-6 and E-07-4(4)Check continuity between E-02-6 and E-07-4(4)

Continuity Continuity No No continuitycontinuity

(17) Measure voltage between E-07-18(11) and(17) Measure voltage between E-07-18(11) and
E-07-20(12)E-07-20(12)
Confirm vConfirm value is alue is 8 ±8 ± 2V2V

Normal AbnormalNormal Abnormal

((1515) C) Cononnenecct cot connnnecectotor Er E-0-01, 1, ththen en tuturrn on on pn powower er agagaiainn ((1616) R) Repepaiair or or rr repeplalacce he hararnenessss

(18) Disconnect battery plug(18) Disconnect battery plug

(20) Replace power supply card of logic unit(20) Replace power supply card of logic unit(19) Ensure all connectors are connected.(19) Ensure all connectors are connected.
Then turn on power againThen turn on power again  

""EE55"" NNoot  t  ""EE55""

(21) D(21) Discisconneconnect battt batteryery plug, then perplug, then performform Inverter Inverter 
discdischargingharging worworkk

(22) Replace DSP card of(22) Replace DSP card of
right traction inverter right traction inverter 

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

(25) Replace right traction inverter (25) Replace right traction inverter 
(DSP card is normal)(DSP card is normal)

CANCAN

If fault remainsIf fault remains

(23) Connect connector (23) Connect connector 
securelysecurely

ThermalThermal
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3.3.55 TrTracactition on InInvevertrter er L.L.H.H., O, Oveverhrheaeatiting ng (E(E6)6)

Error code: E6Error code: E6

SituationSituation
Controller/moController/motor overheat indicator ON. tor overheat indicator ON. Poor pulling power and Poor pulling power and acceleration. Normal pump motor and acceleration. Normal pump motor and powerpower

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

PossiblePossible

causecause

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

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

inverter, faulty display unit.inverter, faulty display unit.

 Trigger of Trigger of

the errorthe error

codecode

Controller temperatController temperature is out of ure is out of range of -25 °C range of -25 °C to 100 °C to 100 °C (-13 °F to 212 (-13 °F to 212 °F). Capacitor temperature is out of°F). Capacitor temperature is out of

range of -25 °C to 110 °C (-13 range of -25 °C to 110 °C (-13 °F to 230 °F). °F to 230 °F). Recovers when tempeRecovers when temperature is in range of -20 to 70 °C (-4 rature is in range of -20 to 70 °C (-4 to 158 °F).to 158 °F).

ChecksChecks

(1) Let truck cool for 15 minutes(1) Let truck cool for 15 minutes
Overheat Overheat indiindicator cator ON ON Overheat Overheat indiindicator cator OFFOFF

(2) Left traction inverter becomes normal(2) Left traction inverter becomes normal

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

(7) Confirm temperature of controller and head(7) Confirm temperature of controller and head
capacapacitor with inputcitor with inputmonitor monitor 

Less Less than than -20 -20 °C(-°C(-4 4 °F) °F) -20 -20 °C °C to to 70 70 °C°C
oor  mr  moorre  te  thhaan  n  770  0  °°CC((11558  8  °°FF)) ((- 4  - 4  °°F  tF  to  o  11558  °8  °FF))

(5) Replace left traction(5) Replace left traction
inverter inverter 

(6) Clean mounting(6) Clean mounting
surfacsurface,e, apply apply thermalthermal
paste,paste, then then reinsreinstalltall
inverter inverter 

(10) Perform inverter discharging work(10) Perform inverter discharging work

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

Without service toolWithout service tool

With service toolWith service tool

If problem reoccursIf problem reoccurs

NormalNormal

(4) Perform inverter discharging work(4) Perform inverter discharging work
Check thermal paste applied on inverter mountingCheck thermal paste applied on inverter mounting
surfacesurface
Thermal paste film should be thin and evenThermal paste film should be thin and even

Normal AbnormalNormal Abnormal

(9) Normal(9) Normal
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(18) Disconnect battery plug(18) Disconnect battery plug

(14) Dis(14) Disconneconnect connector E-02ct connector E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-06-3(3)Check 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-02-6 and E-06-4(4)

Continuity Continuity No No continuitycontinuity

((1515) C) Cononnenecct ct cononnenecctotor Er E-0-01, 1, ththen en tuturrn on on pn powower er agagaiainn ((1616) R) Repepaiair or or rr repeplalacce he hararnenessss

(17) Measure voltage between E-06-18(11) and(17) Measure voltage between E-06-18(11) and
E-06-20(12)E-06-20(12)
Confirm value is 8 ± 2 VConfirm value is 8 ± 2 V

Normal AbnormalNormal Abnormal

(20) Replace power supply card of logic unit(20) Replace power supply card of logic unit(19) Ensure all connectors are connected(19) Ensure all connectors are connected
Then turn on power againThen turn on power again

"E6" "E6" Not Not "E6""E6"

(25) Rep(25) Replace left lace left traction invertraction inverterter (DS(DSP card is normal)P card is normal)

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

(22) Replace DSP card of (22) Replace DSP card of 
left tleft t raction inveraction inverter rter 

(21) (21) DiscDisconneconnect batteryt battery plug,plug, then perforthen performm inverinverterter
discharging workdischarging work

CACANN

If fault remainsIf fault remains

(23) Connect connector (23) Connect connector 
securelysecurely

(13) Secure harness if loose(13) Secure harness if loose

Replace inverter if wire breaksReplace inverter if wire breaks

(12) (12) DiscDisconneconnect t conneconnector E-06ctor E-06 of of left left traction inverter traction inverter 
Check continuity between E-01-3 and E-06-17(10)Check continuity between E-01-3 and E-06-17(10)
Check continuity between E-01-6 and E-06-20(12)Check continuity between E-01-6 and E-06-20(12)

Continuity Continuity No No continuitycontinuity

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

Normal AbnormalNormal Abnormal

Power supplyPower supply

ThermalThermal
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3.3.66 PuPump mp InInvevertrterer, O, Oveverhrheaeatiting ng (E(E7)7)

Error code: E7Error code: E7

SituationSituation
Controller/moController/motor overheat indicator ON. Lifting speed tor overheat indicator ON. Lifting speed slower than normal. Normal slower than normal. Normal traction motor and powertraction motor and power

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

PossiblePossible

causecause

Overheating of pump inverter, faulty pump inverter thermal sensor, open harness wiring, faulty pump inverterOverheating of pump inverter, faulty pump inverter thermal sensor, open harness wiring, faulty pump inverter

PC board, abnormal power supply of PC board, abnormal power supply of logic unit, faulty radiation of logic unit, faulty radiation of pump inverter, faulty display unit.pump inverter, faulty display unit.

 Trigger of Trigger of

the errorthe error

codecode

Controller temperatController temperature is out of ure is out of range of -25 °C range of -25 °C to 100 °C to 100 °C (-13 °F to 21(-13 °F to 212 °F). Capacitor temperature is out of2 °F). Capacitor temperature is out of

range of -25 °C to 110 °C (-13 range of -25 °C to 110 °C (-13 °F to 230 °F). Recovers when temperatur°F to 230 °F). Recovers when temperature is in range of -20 to 70 e is in range of -20 to 70 °C (-4 to 158 °F).°C (-4 to 158 °F).

ChecksChecks

(1) Let truck cool for 15 minutes(1) Let truck cool for 15 minutes
Overheat Overheat indiindicator cator ON ON Overheat Overheat indiindicator cator OFFOFF

(2) Pump inverter becomes normal(2) Pump inverter becomes normal

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

(4) Perform inverter discharging work(4) Perform inverter discharging workCheck thermal paste applied on inverter mountingCheck thermal paste applied on inverter mounting
SurfaceSurface
Thermal pastThermal paste fie fi lm should lm should be thbe thin and evenin and even..

Normal AbnormalNormal Abnormal

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

Less Less than than -20 -20 °C(-°C(- 4 4 °F) °F) -20 -20 °C °C to to 70 70 °C°C
oor mr moorre e tthhaan n 770 0 °°CC(1(1558 8 °°FF)) ( -( -4  4 °°F  tF  to  o  11558 8 °°FF))

(10) Perform inverter discharging work(10) Perform inverter discharging work

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

temperaturetemperature

(5) Replace pump(5) Replace pump
inverter inverter 

(6) Clean mounting(6) Clean mounting
surface,surface,
apply thermal paste,apply thermal paste,
thenthen
reinstall inverter reinstall inverter 

Without service toolWithout service tool

With service toolWith service tool

NormalNormal

If problem reoccursIf problem reoccurs

(9) Normal(9) Normal
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(18) Disconnect battery plug(18) Disconnect battery plug

(14) Dis(14) Disconnconnect connecect connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-05-3(3)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-02-6 and E-05-4(4)
Check continuity between E-05-14 and E-05-15Check continuity between E-05-14 and E-05-15

Continuity Continuity No No continuitycontinuity

(15) Connect connector E-01, then turn on power again(15) Connect connector E-01, then turn on power again (16) Repair or replace harness(16) Repair or replace harness

(17) Measure voltage between E-05-18(11) and(17) Measure voltage between E-05-18(11) and
E-05-20(12)E-05-20(12)
Confirm vConfirm value is alue is 8 ±8 ± 2V2V

Normal AbnormalNormal Abnormal

(20) Replace power supply card of logic unit(20) Replace power supply card of logic unit(19) Ensure all connectors are connected.(19) Ensure all connectors are connected.
Then turn on power againThen turn on power again

"E7" "E7" Not Not "E7""E7"

(25) Replace pump inverter (DSP card is normal)(25) Replace pump inverter (DSP card is normal)

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

(22) Replace DSP card of(22) Replace DSP card of
pump inverter pump inverter 

(21) D(21) Discoisconnect batterynnect battery plug, then perplug, then performform Inverter Inverter 
discdischarginhargingg workwork

If fault remainsIf fault remains

CACANN

(23) Connect connector (23) Connect connector 
securelysecurely

(13) Secure harness if loose(13) Secure harness if loose

Replace inverter if wire breaksReplace inverter if wire breaks

(12) D(12) Disconnect cisconnect connector E-05onnector E-05 of pump inverter of pump inverter 
Check continuity between E-01-3 and E-05-17(10)Check continuity between E-01-3 and E-05-17(10)
Check continuity between E-01-6 and E-05-20(12)Check continuity between E-01-6 and E-05-20(12)

Continuity Continuity No No continuitycontinuity

(11) Remove pump inverter DSP card cover, then check(11) Remove pump inverter DSP card cover, then check
flat cablflat cablee looseness or looseness or wire breakwire breakageage

Normal AbnormalNormal Abnormal

Power supplyPower supply

ThermalThermal
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3.3.77 PS PS CoContntrorollllerer,O,Oveverhrheaeatiting ng (E(E9)9)

Error code: E9Error code: E9

SituationSituation
Controller/mController/motor overheat indicator ON. Poor pulling otor overheat indicator ON. Poor pulling power and acceleration. Normal pump motor. Servicepower and acceleration. Normal pump motor. Service

tool "Alarm status" and "E9" tool "Alarm status" and "E9" displayed.displayed.

PossiblePossible

causecause

Overheating of PS controller, faulty PS controller thermal sensor, open harness wiring, faulty PC board,Overheating of PS controller, faulty PS controller thermal sensor, open harness wiring, faulty PC board,

abnormal power supply of logic unit, abnormal power supply of logic unit, faulty radiation of left traction inverter, faulty display faulty radiation of left traction inverter, faulty display unit.unit.

 Trigger of Trigger of

the errorthe error

codecode

Controller temperatController temperature is out of ure is out of range of -25 °C range of -25 °C to 100 °C to 100 °C (-13 °F to 212 (-13 °F to 212 °F). Capacitor temperature is out of°F). Capacitor temperature is out of

range of -25 °C to 110 °C (-13 range of -25 °C to 110 °C (-13 °F to 230 °F). °F to 230 °F). Recovers when tempeRecovers when temperature is in range of -20 to 70 °C (-4 rature is in range of -20 to 70 °C (-4 to 158 °F).to 158 °F).

ChecksChecks

(1) Let truck co(1) Let truck cool for ol for 15 minutes15 minutes and turn the key off and turn the key off and onand on
OOvveerrhheeaat  t  iinnddiiccaattoor  r  OONN OOvveerrhheeaat  t  iinnddiiccaattoor  r  OOFFFF

(2) Left traction inverter becomes normal(2) Left traction inverter becomes normal

((5) 5) RRepeplalacce Ee EPPS cS conontrtrolollelerr ((6) 6) CClelean an momoununtitingng
surface,surface,
apply thermal paste,apply thermal paste,
then reinstall EPSthen reinstall EPS
controller controller 

(10) Perform inverter discharging work(10) Perform inverter discharging work

Without service toolWithout service tool

With service toolWith service tool

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

If problem reoccursIf problem reoccurs

NormalNormal
(4) Perform inverter discharging work(4) Perform inverter discharging work

Check thermal paste applied on inverter mountingCheck thermal paste applied on inverter mounting
SurfaceSurface
Thermal paste film should be thin Thermal paste film should be thin and evenand even

Normal AbnormalNormal Abnormal

(8) Disconnect battery plug(8) Disconnect battery plug
Wait until EPS controller temperature becomes close toWait until EPS controller temperature becomes close to
room troom temperaturemperaturee

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

Less Less than than -20 -20 °C(-°C(- 4 4 °F) °F) -20 -20 °C °C to to 70 70 °C°C
oor  mr  moorre  te  thhaan  n  770  0  °°CC((11558  °8  °FF)) ((- 4  - 4  °°F  tF  to  o  11558  °8  °FF))

(9) Normal(9) Normal
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(18) Disconnect battery plug(18) Disconnect battery plug

(14) Dis(14) Disconneconnect connecct connector tor E-E-0202 of logic unitof logic unit
Check continuity between E-02-5 and E-08-21(3)Check continuity between E-02-5 and E-08-21(3)
Check continuity between E-02-6 and E-08-30(4)Check continuity between E-02-6 and E-08-30(4)

Continuity Continuity No No continuitycontinuity

((1515) C) Cononnenecct cot connnnecectotor Er E-0-01, 1, ththen en tuturrn on on pn powower er agagaiainn ((1616) R) Repepaiair or or rr repeplalacce he hararnenessss

(17) Measure voltage between E-08-1(11) and(17) Measure voltage between E-08-1(11) and
E-08-25(12)E-08-25(12)
ConConfirm valfirm value is ue is 8 ±8 ± 2 V2 V

Normal AbnormalNormal Abnormal

(20) Replace power supply card of logic unit(20) Replace power supply card of logic unit

CANCAN

(22) Replace EPS Controller (22) Replace EPS Controller 

(19) Ensure all connectors are connected.(19) Ensure all connectors are connected.
Then turn on power againThen turn on power again

"E9" "E9" Not Not "E9""E9"

(21) D(21) Discisconneconnect battt batteryery plug, then perplug, then performform Inverter Inverter 
discdischargingharging worworkk

(23) Connect connector(23) Connect connector
securelysecurely

(13) Secure harness if loose(13) Secure harness if loose
Replace inverter if wire breaksReplace inverter if wire breaks

(11) Check harness looseness or wire breakage(11) Check harness looseness or wire breakage
Normal AbnormalNormal Abnormal

(12) Disc(12) Disconnect connector E-08onnect connector E-08 of lefof left t EPS EPS controller controller 
Check continuity between E-01-3(10) and E-08-18(10)Check continuity between E-01-3(10) and E-08-18(10)

Check continuity between E-01-6(12) and E-08-25(12)Check continuity between E-01-6(12) and E-08-25(12)Continuity Continuity No No continuitycontinuity

Power supplyPower supply

ThermalThermal
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3.3.88 TrTracactition Mon Mototor Cor Cururrerent Snt Senensosor R.r R.H.H., Fa, Faulult (1t (14)4)

Error code: 14Error code: 14

SituationSituation

Display: "14". All Display: "14". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction motor  Traction motor and pump motand pump motor operation or operation inhibited. If this fault inhibited. If this fault occurs before occurs before ST contactor CLST contactor CLOSE, allOSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible
causecause

Faulty traction inverter. (U, V current sensor in traction inverter)Faulty traction inverter. (U, V current sensor in traction inverter)

Faulty DSP card of traction inverter.Faulty DSP card of traction inverter.

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

 Trigger of Trigger of

the errorthe error

codecode

When turning on power, current sensor value is out of -120 A to 120 A .When turning on power, current sensor value is out of -120 A to 120 A .

ChecksChecks

(2) Follow the inverter testing procedure(2) Follow the inverter testing procedure
Normal AbnormalNormal Abnormal

(4) Replace traction inverter (4) Replace traction inverter 

(6) Secure DSP flat cable if loose(6) Secure DSP flat cable if loose
Replace traction inverter if wire breaksReplace traction inverter if wire breaks

(3) Remove DSP cover of traction inverter (3) Remove DSP cover of traction inverter 

Check DSP Flat cable for looseness or wire breakageCheck DSP Flat cable for looseness or wire breakage
NNoorrmmaall AAbbnnoorrmmaall

(5) (5) Replace DSReplace DSP carP card of traction id of traction inverter nverter 
 All powe All power cables r cables conneconnect and turning on powect and turning on power r 

If fault (14) remainsIf fault (14) remains

(7) Perform inverter discharging work(7) Perform inverter discharging work

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

(8) Replace the DSP card with the original card again, then(8) Replace the DSP card with the original card again, then
replace the traction inverter replace the traction inverter 
Please keep the DSP card which is used for inspectionPlease keep the DSP card which is used for inspection
at step (5) because the card is normalat step (5) because the card is normal



2-252-25

502817502817

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

11 22
11 22

33 44

115 15 13 13 111 99 -- 55 33 --

1166 1144 1122 1100 -- 66 44 --

-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22
-- - -- - - 7 5- 7 5 33 11

1166 -- -- -- -- 6 46 4 22

1199 1177

2200 1188

33

44

1616
1717

1818

2020

33

44

22

11

22

11

55

66

33

44
CANCAN

LogicsLogics

E-02E-02

E-02E-02

55
33

44

66
1111

99

1010

1111

1212

PowerPower

Power cardPower card

E-01E-01

E-01E-01

E-07E-07

E-07E-07

E-17E-17

E-14E-14

E-14E-14

DSPDSP

cardcard

InsideInside
   of of 
covercover

InsideInside
   of of 
 case case

IMSIMS
cardcard

PP

NN

UU

VV

WW

UU
VV

WW

MM

55

88

77

66

22

11

FlatFlat

cablecable

 Traction in Traction inverter (rigverter (right)ht)

 TWR TWR

 TUR TUR

 TVR TVR

IURIUR

IVRIVR

IWRIWR

 Traction m Traction motor (rigotor (right)ht)

 Therma Thermall
sensorsensor

SpeedSpeed
sensorsensor

FuseFuse

Battery (-)Battery (-)

BB

BB

12V12V

GNDGND

12V12V

14V14V

8V8V

GNDGND

GNDGND

W W 

LL

R/LR/L

Br/RBr/R

R/YR/Y

W/BW/B

L/BL/B

R/BR/B

R/YR/Y

BB

341Ω 150°C [302°F]341Ω 150°C [302°F]

125kΩ -30°C [-22°F]125kΩ -30°C [-22°F]

1111

11

88

99

22

55

66

77

1919

E-17E-17



2-262-26

501135501135

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.3.99 TrTracactition on MoMototor Rr R.H.H., ., OvOverer-c-cururrerent nt (1(15)5)

Error code: 15Error code: 15

SituationSituation

Display: "15". All Display: "15". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction motor  Traction motor and pump motand pump motor operation or operation inhibited.If this fault ocinhibited.If this fault occurs before ST curs before ST contactor CLcontactor CLOSE, allOSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause

Faulty traction motor. (Contain the Faulty traction motor. (Contain the bearing sensor)bearing sensor)

Faulty contact or wire breakage of traction motor speed sensor harness.Faulty contact or wire breakage of traction motor speed sensor harness.

Faulty traction inverter.Faulty traction inverter.

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

Faulty DSP card of traction inverter.Faulty DSP card of traction inverter.

Faulty main harness.Faulty main harness.

 Trigger of Trigger of

the errorthe error

codecode

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

ChecksChecks

(2) Check traction motor body and terminal for burning and small(2) Check traction motor body and terminal for burning and smallNormal AbnormalNormal Abnormal

(4) Replac(4) Replace te t raction motor raction motor 

(7) Replace traction(7) Replace traction
motor or cablesmotor or cables

(3) Check motor terminal (U V W phases) for shorting to(3) Check motor terminal (U V W phases) for shorting to
the motor body and truck framethe motor body and truck frame

NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

(5) Remove the all cables of motor and traction inverter(5) Remove the all cables of motor and traction inverter
terminals (P N U V W )terminals (P N U V W )
Check motor terminals for shorting to the motor bodyCheck motor terminals for shorting to the motor body
Check the cables for shorting to the frameCheck the cables for shorting to the frame

NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

(6) Replace traction(6) Replace traction
inverter inverter 

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

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

NNoorrmmaall AAbbnnoorrmmaall

(10) Secure cable if loose or connect cable correctly(10) Secure cable if loose or connect cable correctly(9) Disconnect battery plug, then perform inverter discharge(9) Disconnect battery plug, then perform inverter discharge
workwork

Confirm connection of traction motor speed sensor Confirm connection of traction motor speed sensor 
connector connector 

Normal AbnormalNormal Abnormal

(11) Connect connector securely(11) Connect connector securely
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(16) Driving and reading(16) Driving and readingMotor speed feedbackMotor speed feedbackof of 
output monitor output monitor 
Check the value of speed is smooth and not erraticCheck the value of speed is smooth and not erratic
feedbackfeedback

Smooth Smooth Rough Rough or or erraticerratic

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

Normal AbnormalNormal Abnormal

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

Normal AbnormalNormal Abnormal

(13) C(13) Conneconnectt all conneall connectorsctors,, battery plug abattery plug and turning onnd turning on
power power 
Raise wheels off floor Raise wheels off floor 

Without service toolWithout service tool

With service toolWith service tool

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

Normal AbnormalNormal Abnormal

(22) Secure DSP flat cable if loose(22) Secure DSP flat cable if loose
Replace traction inverter if wire breaksReplace traction inverter if wire breaks

(21) Replace DSP card of traction inverter (21) Replace DSP card of traction inverter 
 All powe All power cables r cables conneconnect and turning on powect and turning on power r 

If fault (15) remainsIf fault (15) remains

(23) Perform inverter discharging work(23) Perform inverter discharging work

(25) Perform inverter discharging work(25) Perform inverter discharging work

(26) Replace the traction inverter ASSY with the original(26) Replace the traction inverter ASSY with the original
inverter ASinverter ASSY SY againagain , then replace , then replace the traction motthe traction motor or 
Please keep the inverter ASSY which is used for Please keep the inverter ASSY which is used for 
inspection at step (24) because the ASSY is normalinspection at step (24) because the ASSY is normal

(24) Replace the DSP card with t(24) Replace the DSP card with the original he original card againcard again,,
then replace the traction inverter then replace the traction inverter 
Please keep the DSP card which is used for inspectionPlease keep the DSP card which is used for inspection
at step (21) because the card is normalat step (21) because the card is normal

If fault (15) remainsIf fault (15) remains

(12) Disconnect connectors E-07 and CN1(12) Disconnect connectors E-07 and CN1
Check continuity between E-07-5 and E-17-1 (6)Check continuity between E-07-5 and E-17-1 (6)
Check continuity between E-07-6 and E-17-2 (7)Check continuity between E-07-6 and E-17-2 (7)
Check continuity between E-07-7 and E-17-4 (8)Check continuity between E-07-7 and E-17-4 (8)
Check continuity between E-07-19 and E-17-3 (5)Check continuity between E-07-19 and E-17-3 (5)

Continuity Continuity No No continuitycontinuity

(14) Repair or replace harness(14) Repair or replace harness(13) C(13) Conneconnectt all conneall connectorsctors,, battery plug anbattery plug and turning ond turning onpower power 
Raise wheels off floor Raise wheels off floor 
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3.13.100 TraTractiction Mon Motootor R.r R.H., H., StaStall Tll Timeimer (1r (16)6)

Error code: 16Error code: 16

SituationSituation
Display: “16”. Display: “16”. Traction motor and pump motor operTraction motor and pump motor operation inhibited. LINE contactor HOLD and ST contactoration inhibited. LINE contactor HOLD and ST contactor

HOLDHOLD

PossiblePossible

causecause

Stall current flowed more than 7s right traction motor, faulty right Stall current flowed more than 7s right traction motor, faulty right traction inverter current sensor, shortedtraction inverter current sensor, shorted

harness wiring, faulty right traction inverter DSP card, faulty logic harness wiring, faulty right traction inverter DSP card, faulty logic unit.unit.
 Trigger of Trigger of

the errorthe error

codecode

7s is measured while stalling.7s is measured while stalling.

ChecksChecks

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

No error, problem reoccursNo error, problem reoccurs    Error code “14”Error code “14”

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

(3) See troubleshooting for code "14"(3) See troubleshooting for code "14"(2) (2) Check to see Check to see if tif truck ruck is operated with heavy cargois operated with heavy cargo
load or on steps when motor stallsload or on steps when motor stalls

Normal Normal steeps steeps Heavy Heavy loadload

(9) Dis(9) Disconneconnect connecct connector tor E-E-0202 of logic unitof logic unit
Check continuity between E-02-5 and E-07-3(3)Check continuity between E-02-5 and E-07-3(3)
Check continuity between E-02-6 and E-07-4(4)Check continuity between E-02-6 and E-07-4(4)

Continuity Continuity AbnormAbnormal al and and no no continuitycontinuity

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

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

(5) Operate under normal condition(5) Operate under normal condition

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

Normal AbnormalNormal Abnormal

Continuity Continuity No No continuitycontinuity

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

(11) Repair or replace harness(11) Repair or replace harness

(12) Measure voltage between E-07-16(9) and(12) Measure voltage between E-07-16(9) and
E-07-2E-07-20(12) C0(12) Confirm value is 12 ±onfirm value is 12 ± 1 V1 V

Normal AbnormalNormal Abnormal

(1(144) )  RReeppllaacce De DSSP P ccaarrd od of rf  riigghht tt  trraacct it ioon in innvveerrteterr ((1155) )  RReeppllaacce pe poowweer r  ssuupppplly y ccaarrd od of lf  looggiic c uunniitt

CACANN

(7) Dis(7) Disconneconnect connecct connector tor E-E-0101 of logic unitof logic unit
Check continuity between E-01-5 and E-07-16(9)Check continuity between E-01-5 and E-07-16(9)
Check continuity between E-01-6 and E-07-20(12)Check continuity between E-01-6 and E-07-20(12)

Power supplyPower supply
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3.13.111 TraTractiction Moon Motor Cutor Currerrent Sent Sensonsor L.Hr L.H., Fa., Fault (2ult (24)4)

Error code: 24Error code: 24

SituationSituation

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

 Traction moto Traction motor and pump mor and pump motor operation tor operation inhibited. If this fault oinhibited. If this fault occurs before Sccurs before ST contactor CLOT contactor CLOSE, allSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible
causecause

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

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

 Trigger of Trigger of

the errorthe error

codecode

When turning on power, current sensor value is out of -120 A to 120 A .When turning on power, current sensor value is out of -120 A to 120 A .

ChecksChecks

(2) Follow the inverter testing procedure(2) Follow the inverter testing procedure
Normal AbnormalNormal Abnormal

(4) Replace traction inverter (4) Replace traction inverter 

(6) Secure DSP flat cable if loose(6) Secure DSP flat cable if loose
Replace traction inverter if wire breaksReplace traction inverter if wire breaks

(3) Remove DSP cover of traction inverter (3) Remove DSP cover of traction inverter 
Check DSP Flat cable for looseness or wire breakageCheck DSP Flat cable for looseness or wire breakage

Normal AbnormalNormal Abnormal

(5) Replace DSP card of traction inverter (5) Replace DSP card of traction inverter 
 All powe All power cables r cables conneconnect and turning on powect and turning on power r 

If fault (24) remainsIf fault (24) remains

(7) Perform inverter discharging work(7) Perform inverter discharging work

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

(8) Replace the DSP card with t(8) Replace the DSP card with the original he original card againcard again, then, then
replace the traction inverter replace the traction inverter 
Please keep the DSP card which is used for inspectionPlease keep the DSP card which is used for inspection
at step (5) because the card is normalat step (5) because the card is normal
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3.13.122 TraTractiction Mon Motootor L.r L.H., H., OveOver-cr-currurrent (ent (25)25)

Error code: 25Error code: 25

SituationSituation

Display: "25". All Display: "25". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction moto Traction motor and pump mor and pump motor operation tor operation inhibited. If this fault oinhibited. If this fault occurs before Sccurs before ST contactor CLOT contactor CLOSE, allSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause

Faulty traction moter. (Contain the Faulty traction moter. (Contain the bearing sensor)bearing sensor)Faulty contact or wire breakage of traction motor speed sensor harness.Faulty contact or wire breakage of traction motor speed sensor harness.

Faulty traction inverter.Faulty traction inverter.

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

Faulty DSP card of traction inverter.Faulty DSP card of traction inverter.

Faulty main harness.Faulty main harness.

 Trigger of Trigger of

the errorthe error

codecode

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

ChecksChecks

(2) Check traction motor body and terminal for burning and small(2) Check traction motor body and terminal for burning and small
Normal AbnormalNormal Abnormal

(4) Replac(4) Replace te t racraction tion motor motor 

(7) Replace traction(7) Replace traction
motor or cablesmotor or cables

(3) Check motor terminal (U V W phases) for shorting to(3) Check motor terminal (U V W phases) for shorting to
 the motor body and truck frame the motor body and truck frame

NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

(5) Remove the all cables of motor and traction inverter (5) Remove the all cables of motor and traction inverter 
terminals (P N U V W )terminals (P N U V W )
Check motor terminals for shorting to the motor bodyCheck motor terminals for shorting to the motor body
Check the cables for shorting to the frameCheck the cables for shorting to the frame
NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

(6) Replace traction(6) Replace traction
inverter inverter 

(9) Disconnect battery plug, then perform inverter discharge(9) Disconnect battery plug, then perform inverter discharge
workwork
Confirm connection of traction motor speed sensor Confirm connection of traction motor speed sensor 
connector connector 

Normal AbnormalNormal Abnormal

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

(8) Confirm cable looseness and improper connections(8) Confirm cable looseness and improper connections

(U V W phases) for traction inverter and motor (U V W phases) for traction inverter and motor 
NNoorrmmaall AAbbnnoorrmmaall

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

(11) Connect connector securely(11) Connect connector securely

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

Continuity Continuity No No continuitycontinuity
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(18) Replace traction motor (18) Replace traction motor (17) Follow the traction inverter testing procedure(17) Follow the traction inverter testing procedure
Normal AbnormalNormal Abnormal

Without service toolWithout service tool
With service toolWith service tool

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

Normal AbnormalNormal Abnormal

(22) Secure DSP flat cable if loose(22) Secure DSP flat cable if loose

Replace traction inverter if wire breaksReplace traction inverter if wire breaks

(21) Replace DSP card of traction inverter (21) Replace DSP card of traction inverter 
  

 All powe All power cables r cables conneconnect and turning on powect and turning on power r If fault (25) remainsIf fault (25) remains

(23) Perform inverter discharging work(23) Perform inverter discharging work

(25) Perform inverter discharging work(25) Perform inverter discharging work

(26) Replace the traction inverter ASSY with the original(26) Replace the traction inverter ASSY with the original
inverter ASSY again, then replace the traction motor inverter ASSY again, then replace the traction motor 
Please keep the inverter ASSY which is used for Please keep the inverter ASSY which is used for 
inspection at step (24) because the ASSY is normalinspection at step (24) because the ASSY is normal

(24) Replace the DSP card with t(24) Replace the DSP card with the original he original card againcard again,,
then replace the traction inverter then replace the traction inverter 
Please keep the DSP card which is used for inspectionPlease keep the DSP card which is used for inspection
at step (21) because the card is normalat step (21) because the card is normal

If fault (25) remainsIf fault (25) remains

(16) Driving and reading(16) Driving and readingMotor speed feedbackMotor speed feedback of of 
output monitor output monitor 
Check the value of speed is smooth and not erraticCheck the value of speed is smooth and not erratic
feedbackfeedback

Smooth Smooth Rough Rough or or erraticerratic

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

Normal AbnormalNormal Abnormal

(13) C(13) Conneconnectt all conneall connectorsctors,, battery plug abattery plug and turning onnd turning on
power power 
Raise wheels off floor Raise wheels off floor 
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3.13.133 TraTractiction Mon Motootor L.r L.H., H., StaStall Tll Timeimer (26r (26))

Error code: 26Error code: 26

SituationSituation
Display: “26”. Display: “26”. Traction motor and pump motor operTraction motor and pump motor operation inhibited. Line contactor HOLD and ST contactoration inhibited. Line contactor HOLD and ST contactor

HOLDHOLD

PossiblePossible

causecause

Stall current flowed more than 7s right traction motor, faulty Stall current flowed more than 7s right traction motor, faulty right traction inverter current sensor, shortedright traction inverter current sensor, shorted

harness wiring, faulty right traction inverter DSP card, faulty logic harness wiring, faulty right traction inverter DSP card, faulty logic unit.unit.
 Trigger of Trigger of

the errorthe error

codecode

7s is measured while stalling.7s is measured while stalling.

ChecksChecks

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

NNo  o  eerrrroorr,  ,  pprroobblleem  m  rreeooccccuurrss EErrrroor  r  ccooddee ""2424""

(3) See troubleshooting for code "24"(3) See troubleshooting for code "24"(2) Check to see if truck is operated with heavy cargo(2) Check to see if truck is operated with heavy cargo
load or on steps when motor stallsload or on steps when motor stalls

Normal Normal steeps steeps Heavy Heavy loadload

(5) Operate under normal (5) Operate under normal condconditionition

(9) Disc(9) Disconneconnect connector E-02t connector E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-06-3(3)Check 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-02-6 and E-06-4(4)

Continuity Continuity Abnormal Abnormal and and no no continuitycontinuity

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

(6) Dis(6) Disconneconnect connect connector E-06ctor E-06 of leftof left traction invetraction inverter rter 
and remove DSP cover, then check DSP flat cable for and remove DSP cover, then check DSP flat cable for 
looseness or wire breakagelooseness or wire breakage

Normal AbnormalNormal Abnormal

(7) Disc(7) Disconneconnect connector E-01t connector E-01 of logic unitof logic unit
Check continuity between E-01-5 and E-06-16(9)Check continuity between E-01-5 and E-06-16(9)
Check continuity between E-01-6 and E-06-20(12)Check continuity between E-01-6 and E-06-20(12)

Continuity Continuity No No continuitycontinuity

(8) Secure harness if loose(8) Secure harness if loose
ReplacReplace lefttraction inverter if e lefttraction inverter if wire breakswire breaks

(14) Replac(14) Replace DSP ce DSP card of leftard of left traction inverter traction inverter 

(11) Repair or replace harness(11) Repair or replace harness(10) Connec(10) Connect connector E-01t connector E-01 to logic unit, then turn onto logic unit, then turn on
power againpower again

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

(15) Replace power supply card of logic unit(15) Replace power supply card of logic unit

(12) Measure voltage between E-06-16(9) and(12) Measure voltage between E-06-16(9) and
E-06-20(12)E-06-20(12)

Normal AbnormalNormal Abnormal

CANCAN

Power supplyPower supply

ConConfirm valufirm value is e is 12 ±12 ± 1 V1 V
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3.13.144 PuPump Mmp Motootor Cur Currerrent Snt Sensensor For Faulault (34t (34))

Error code: 34Error code: 34

SituationSituation

Display: "34". All Display: "34". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction motor  Traction motor and pump motand pump motor operation or operation inhibited. If this fault inhibited. If this fault occurs before occurs before ST contactor CLST contactor CLOSE, allOSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause

Faulty pump inverter. (U, V current sensor in pump inverter)Faulty pump inverter. (U, V current sensor in pump inverter)
Faulty DSP card of pump iFaulty DSP card of pump inverter.nverter.

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

 Trigger of Trigger of

the errorthe error

codecode

When turning on power, current sensor value is out of -120 A to 120 A .When turning on power, current sensor value is out of -120 A to 120 A .

ChecksChecks

(2) Follow the inverter testing procedure(2) Follow the inverter testing procedure
Normal AbnormalNormal Abnormal

(4) Replace pump inverter (4) Replace pump inverter 

(6) Secure DSP flat cable if loose(6) Secure DSP flat cable if loose
Replace pump inverter if wire breaksReplace pump inverter if wire breaks

(3) Remove DSP cover of pump inverter (3) Remove DSP cover of pump inverter 
Check DSP Flat cable for looseness or wire breakageCheck DSP Flat cable for looseness or wire breakage

Normal AbnormalNormal Abnormal

(5) Replace DSP card of pump inverter (5) Replace DSP card of pump inverter 
 All powe All power cables r cables conneconnect and turning on powect and turning on power r 

If fault (34) remainsIf fault (34) remains

(7) Perform inverter discharging work(7) Perform inverter discharging work

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

(8) Replace the DSP card with (8) Replace the DSP card with the origithe original card againnal card again, then, then
replace the pump inverter replace the pump inverter 

Please keep the DSP card which is used for inspectionPlease keep the DSP card which is used for inspection
at step (5) because the card is normalat step (5) because the card is normal
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3.3.1515 PuPump Mmp Mototor Oor Ovever-r-cucurrrrenent (35t (35))

Error code: 35Error code: 35

SituationSituation

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

 Traction motor  Traction motor and pump motand pump motor operation or operation inhibited. If this fault inhibited. If this fault occurs before occurs before ST contactor CLST contactor CLOSE, allOSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause

Faulty pump motor. (Contain the bearing sensor)Faulty pump motor. (Contain the bearing sensor)
Faulty pump inverter.Faulty pump inverter.

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

Faulty DSP card of pump iFaulty DSP card of pump inverter.nverter.

Faulty main harness.Faulty main harness.

 Trigger of Trigger of

the errorthe error

codecode

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

ChecksChecks

(4) Replace pump motor (4) Replace pump motor 

(2) Check pump motor body and terminal for burning and small(2) Check pump motor body and terminal for burning and small

Normal AbnormalNormal Abnormal

(3) Check motor terminal (U V W phases) for shorting to(3) Check motor terminal (U V W phases) for shorting to
the motor body and truck framethe motor body and truck frame..

   NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

(6) Remove the all cables of motor and pump inverter (6) Remove the all cables of motor and pump inverter 
terminals (P N U V W )terminals (P N U V W )
Check motor terminals for shorting to the motor bodyCheck motor terminals for shorting to the motor body
Check the cables for shorting to the frameCheck the cables for shorting to the frame

NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

(8(8) R) Repeplaclace pue pump invmp invererterter (9) (9) ReReplaplace pce pump moump motor otor or r 
cablescables

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

(5) Confirm cable looseness and improper connections(5) Confirm cable looseness and improper connections
(U V W phases) for pump inverter and motor (U V W phases) for pump inverter and motor 

NNoorrmmaall AAbbnnoorrmmaall

(7) Secure cable if loose or (7) Secure cable if loose or 
connect cable correctlyconnect cable correctly

(12) Replace pump inverter (12) Replace pump inverter 

(14) Secure DSP flat cable if loose(14) Secure DSP flat cable if loose
Replace pump inverter if wire breaksReplace pump inverter if wire breaks

(10) Follow the pump inverter testing procedure(10) Follow the pump inverter testing procedure
Normal AbnormalNormal Abnormal

(11) Remove DSP cover of pump inverter and check DSP(11) Remove DSP cover of pump inverter and check DSP
flat cable for looseness or wire breakageflat cable for looseness or wire breakage

Normal AbnormalNormal Abnormal

(13) Replace DSP card of pump inverter (13) Replace DSP card of pump inverter 
 All powe All power cables r cables conneconnect and turning on powct and turning on power er 

If fault (35) remainsIf fault (35) remains

(15) Perform inverter discharging work(15) Perform inverter discharging work

(16) Replace (16) Replace the DSP cthe DSP card with the original card againard with the original card again ,,
then replace the pump inverter then replace the pump inverter 
Please keep the DSP card which is used for inspectionPlease keep the DSP card which is used for inspection
at step (13) because the card is normalat step (13) because the card is normal

If fault (35) remainsIf fault (35) remains
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(17) Perform inverter discharging work(17) Perform inverter discharging work

(18) Replace the pump inverter ASSY with the original(18) Replace the pump inverter ASSY with the original
inverter ASSY again, then replace the pump motor inverter ASSY again, then replace the pump motor 
Please keep the inverter ASSY which is used for Please keep the inverter ASSY which is used for 
inspection at step (16) because the ASSY is normalinspection at step (16) because the ASSY is normal
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3.3.1616 LiLine Cne Conontatactctor For Fauault (lt (4040))

Error code: 40Error code: 40

SituationSituation

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

 Traction motor  Traction motor and pump motand pump motor operation or operation inhibited. If this fault inhibited. If this fault occurs before occurs before ST contactor CLST contactor CLOSE, allOSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause

Break of line fuse.Break of line fuse.
Faulty line contactor.Faulty line contactor.

Faulty right, left traction inverter or pump inverter.Faulty right, left traction inverter or pump inverter.

Faulty DSP card in Faulty DSP card in right, left traction inverter.right, left traction inverter.

Faulty main harness.Faulty main harness.

Faulty logic unit.Faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Inverter voltage data is checked when contactor is closed (400 Inverter voltage data is checked when contactor is closed (400 ms).ms).

ChecksChecks

(5)(5) Replace the failed fuseReplace the failed fuse

(13)(13) Repair or replaceRepair or replacemain Harnessmain Harness

(2)(2) Disconnect battery plugDisconnect battery plug, , then perform inverter dthen perform inverter d ischargingischarging
 work work
 Check continuity of  Check continuity of the line fuse the line fuse for invertersfor inverters
 Check continuity of the control line fuse for contactor coil Check continuity of the control line fuse for contactor coil

CCoonnttiinnuuiittyy NNo  o  ccoonnttiinnuuiittyy

(12)(12) Perform inverter discharging work, then replace logicPerform inverter discharging work, then replace logic
card of logic unitcard of logic unit

(10)(10) Disconnect conDisconnect connectors nectors E-04E-04
Check continuity betweenCheck continuity betweenE-04-63 and lineE-04-63 and line
contaccontactor coil plustor coil plus (+)(+)
Check continuity betweenCheck continuity betweenE-04-59 and lineE-04-59 and line
contaccontactor coil plustor coil plus (-)(-)

Continuity Continuity No No continuitycontinuity

(9)(9) Measure resistance of contactor coilMeasure resistance of contactor coil..
[44Ω at -30 °C(-22 °[44Ω at -30 °C(-22 °F) to 65Ω at 80 °C(176 °F)]F) to 65Ω at 80 °C(176 °F)]

Within Within range range Out Out of of rangerange

(4)(4) Block wheBlock wheelsels, and remove , and remove the traction fuse the traction fuse , pump fuse, pump fuse
 and steering fuse and steering fuse
 Then confirm line cont Then confirm line contactor operatactor operation in selfion in self -- diagnosisdiagnosis
 step [ step [1414]]

Not Not operated operated OperatedOperated

(11)(11) Replace line contactor Replace line contactor 

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

Normal AbnormalNormal Abnormal

(3)(3) See trouble shooting codeSee trouble shooting code ""4141""

(6)(6) Disconnect battery plug , tDisconnect battery plug , then perform inhen perform inverter discharginverter dischargingg
workwork

(7)(7) Go to step (14)Go to step (14)

(1)(1) Turn off power, turn oTurn off power, turn on powen power againr again. Co. Confirm error code nfirm error code displaydisplay..
ErErroror r cocodde e 4040 (( NoNot t ErErroror r 4141 ) ) ErErroror r cocoddee ""4141"""" "" "" ""



2-432-43

502827502827

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

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

If If fault (40) remfault (40) remainsains

(14) Disconnect battery plug, then perform inverter discharging work(14) Disconnect battery plug, then perform inverter discharging work

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

(23) Replace DSP card of traction(23) Replace DSP card of traction
inverter (LH)inverter (LH)
Install all fInstall all fuses anuses and turning ond turning on
power power 

If fault (40) remainsIf fault (40) remains

(24) Replace DSP card of pump(24) Replace DSP card of pump
inverter inverter 
Install all fuses and turning onInstall all fuses and turning on
power power 

If If fault (40) remfault (40) remainsains

(26) Replace the DSP card with the(26) Replace the DSP card with the
original card againoriginal card again
Then replace the traction inverter Then replace the traction inverter 
(RH)(RH)
Please keep the DSP card whichPlease keep the DSP card which
is used for inspectionis used for inspection
Because the card is normalBecause the card is normal

(28) Replace the DSP card with the(28) Replace the DSP card with the
original card againoriginal card again
Then replace the pump inverter Then replace the pump inverter 
Please keep the DSP card whichPlease keep the DSP card which
is used for inspectionis used for inspection
Because the card is normalBecause the card is normal

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

NormalNormal   AbnormalAbnormal

(18) Measure voltage between P and N of traction(18) Measure voltage between P and N of traction(righ(right t and and leftleft) ) ))and pump inverters (1 minute maxand pump inverters (1 minute max

Traction Traction inverter inverter Pump Pump inverter inverter 

NNoorrmmaall ((

Traction iTraction inverternverter

aabbnnoorrmmaal  l  RRHH)  )  aabbnnoorrmmaal  l  ((LLHH)) aabbnnoorrmmaall

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

Traction inverter value abnormalTraction inverter value abnormal(RH) (RH) Traction Traction inverter inverter value value abnormalabnormal(LH) (LH) Pump Pump inverter inverter value value abnormalabnormal

(17) Install the line f(17) Install the line fuse, conuse, connect battery plug and tern onnect battery plug and tern on

(19) Replace power cable(19) Replace power cable

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

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

(27) Replace the DSP card with the(27) Replace the DSP card with the
original card againoriginal card again
Then replace the traction inverter Then replace the traction inverter 
(LH)(LH)
Please keep the DSP card whichPlease keep the DSP card which
is used for inspectionis used for inspection
Because the card is normalBecause the card is normal
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3.13.177 SteSteeriering ng ConContactactor tor FauFault lt (41(41))

Error code: 41Error code: 41

SitSituatuationion DisDisplaplay: "41y: "41". All t". All trucruck opek operatrationions inhis inhibitbiteded. Lin. Line cone contactactor Otor OPEN aPEN and stend steeriering cong contantactoctor OPEr OPEN.N.

PossiblePossible

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

 Trigger of Trigger of

the errorthe error

codecode

Inverter voltage data is checked when contactor is closed (400 Inverter voltage data is checked when contactor is closed (400 mS).mS).

ChecksChecks

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

If faultIf fault (41) rem(41) remainsains

(7)(7) Go to step (13)Go to step (13)

(10) (10) ReplacReplace steeringe steering contaccontactor tor 

(12) Repair or replace main harness(12) Repair or replace main harness

(3) Blo(3) Block whck wheelseels and remove the traction fuse,pump fand remove the traction fuse,pump fuseuse,,
steering fusesteering fuse
Then confirm pump contactor Then confirm pump contactor 
operation in self-diaoperation in self-diagnosticgnostics steps step [15][15]

Not Not operated operated OperatedOperated

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

(8) Measure resistance of contactor coil(8) Measure resistance of contactor coil
[61Ω at -30 °C(-22 °F) to 91Ω at 80 °C(176 °F)][61Ω at -30 °C(-22 °F) to 91Ω at 80 °C(176 °F)]

Within Within range range Out Out of of rangerange

(9) Disconnect connectors E-04(9) Disconnect connectors E-04
ChecCheck continuity k continuity between between E-04-63E-04-63 and Steeringand Steering

contactor coil plus(+)contactor coil plus(+)Check continuity between E-04-64 and steeringCheck continuity between E-04-64 and steering
  contactor coil minus(-)contactor coil minus(-)

Continuity Continuity No No continuitycontinuity

(11) Perform inverter discharging work, then replace(11) Perform inverter discharging work, then replace
logic card of logic unitlogic card of logic unit

(6) Chec(6) Check to k to see if steersee if steeringing contaccontactor ttor t ip moves smoothlyip moves smoothly
ChecCheck steeringk steering contaccontactor tip for meltingtor tip for melting

Normal AbnormalNormal Abnormal

(2) Disconnect battery plug, then perform inverter discharging work(2) Disconnect battery plug, then perform inverter discharging work
Check continuity of the steering fuseCheck continuity of the steering fuse..
Check continuity of the control line fuse for contactor coilCheck continuity of the control line fuse for contactor coil

Continuity Continuity No No continuitycontinuity

(4) Replace steering fuse(4) Replace steering fuse

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

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

Normal AbnormalNormal Abnormal

(15) Disconnect battery plug, then perform inverter (15) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(16) Replace power cable(16) Replace power cable



2-462-46

502829502829

g gg g

(17) Replace EPS controller (17) Replace EPS controller 
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3.13.188 TraTractiction on MotMotor or R.HR.H., ., OpOpen en (45(45))

Error code: 45Error code: 45

SituationSituation

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

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

contactor OPEN and pump contactor OPEN and pump contactor CLOSE or OPEN.contactor CLOSE or OPEN.

PossiblePossible

causecause

Faulty contact or wire breakage of right side traction motor cable, faulty Faulty contact or wire breakage of right side traction motor cable, faulty right side traction motor, faultyright side traction motor, faulty
contact or wire breakage of right side traction inverter connector, faulty contact of DSP flat contact or wire breakage of right side traction inverter connector, faulty contact of DSP flat cable in right sidecable in right side

traction inverter, wire breakage of main harness, faulty power supply traction inverter, wire breakage of main harness, faulty power supply card of logic unit, card of logic unit, faulty DSP card of faulty DSP card of rightright

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

 Trigger of Trigger of

the errorthe error

codecode

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

requested.requested.

ChecksChecks

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

(4) Secure cable if loose(4) Secure cable if loose

(6) Measure resistance between terminals of both cable(6) Measure resistance between terminals of both cable
ends (between U and U, V and V, and W and W)ends (between U and U, V and V, and W and W)

Less thanLess than 11Ω Ω 11Ω Ω or or momorere

(15) Repair or replace harness(15) Repair or replace harness

((99)  )  RReeppllaacce  e  rriigghht  t  ttrraaccttiioon  n  mmoottoorr ((1100)  )  RReeppllaacce  e  mmoottoor  r  ccaabblleess

(8) Connec(8) Connect t conneconnectorctor secsecurelyurely

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

Normal AbnormalNormal Abnormal

(14) C(14) Conneconnect connector Et connector E-01-01 to logic unitto logic unit , then turn on, then turn on
power againpower again

(3) Disconnect right traction motor cables from inverter (3) Disconnect right traction motor cables from inverter 
Measure resistance of motMeasure resistance of motor cablesor cables(U, V (U, V and Wand W
phases)phases)

Less Less than than 1 1 Ω Ω 11Ω Ω or or moremore

(5) (5) Check Check connector E-07connector E-07 of right traction inverter for of right traction inverter for 
loosenesslooseness

Normal AbnormalNormal Abnormal

(7) (7) Disconnect cDisconnect connector E-07onnector E-07 of rightof right
traction inverter and remove DSPtraction inverter and remove DSP
cover. Check DSP flat cable for cover. Check DSP flat cable for 
looseness or wire breakagelooseness or wire breakage

Normal AbnormalNormal Abnormal

(11) (11) Disconnect cDisconnect connector E-01onnector E-01 of logic unitof logic unit
Check continuity between E-01-5 and E-07-16(9)Check continuity between E-01-5 and E-07-16(9)
Check continuity between E-01-6 and E-07-20(12)Check continuity between E-01-6 and E-07-20(12)

Continuity Continuity No No continuitycontinuity

Continuity Continuity No No continuitycontinuity

(12) Secure DSP flat cable if loose(12) Secure DSP flat cable if loose
Replace inverter if wire breaksReplace inverter if wire breaks

(13) Dis(13) Disconnconnect connecect connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-07-3(3)Check continuity between E-02-5 and E-07-3(3)
Check continuity between E-02-6 and E-07-4(4)Check continuity between E-02-6 and E-07-4(4)

CANCAN

Gate powerGate power

supplysupply

(16) Measure (16) Measure voltage between voltage between E-07-16(9) andE-07-16(9) and E-07-20(12)E-07-20(12)
ConConfirm valufirm value ise is 12 ±12 ± 1 V1 V
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(19) Replace power supply card of logic unit(19) Replace power supply card of logic unit

If fault remainsIf fault remains

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

(18) Replace DSP card of right traction inverter (18) Replace DSP card of right traction inverter 

ConConfirm valufirm value is e is 12 ±12 ± 1 V1 V
Normal AbnormalNormal Abnormal

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

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

11 22
11 22

33 44

115 15 13 13 111 99 -- 55 33 --

1166 1144 1122 1100 -- 66 44 --

-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22
-- - -- - - 7 5- 7 5 33 11

1166 -- -- -- -- 6 46 4 22

1199 1177

2200 1188

33

44

1616
1717

1818

2020

33

44
22

11

22

11

55

66

33

44
CANCAN

LogicsLogics

E-02E-02

E-02E-02

55
33

44

66
1111

99

1010

1111

1212

PowerPower

Power cardPower card

E-01E-01

E-01E-01

E-07E-07

E-07E-07

E-17E-17

E-14E-14

E-14E-14

DSPDSP

cardcard

InsideInside
   of of 
covercover

InsideInside
   of of 
 case case

IMSIMS

cardcard

PP

NN

UU

VV

WW

UU

VV

WW

MM

55

88
77

66

22

11

FlatFlat

cablecable

 Traction in Traction inverter (rigverter (right)ht)

 TWR TWR

 TUR TUR

 TVR TVR

IURIUR

IVRIVR

IWRIWR

 Traction m Traction motor (rigotor (right)ht)

 Therma Thermall
sensorsensor

SpeedSpeed
sensorsensor

FuseFuse

Battery (-)Battery (-)

BB

BB

12V12V

GNDGND

12V12V

14V14V

8V8V

GNDGND
GNDGND

W W 

LL

R/LR/L

Br/RBr/R

R/YR/Y

W/BW/B

L/BL/B

R/BR/B

R/YR/Y

BB

341Ω 150°C [302°F]341Ω 150°C [302°F]

125kΩ -30°C [-22°F]125kΩ -30°C [-22°F]

1111

11

88

99

22

55

66

77

1919

E-17E-17



2-492-49

501135501135
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3.13.199 TraTractiction on MotMotor or L.L.H., H., OpeOpen (n (46)46)

Error code: 46Error code: 46

SituationSituation

Display: "46". Traction motor operation inhibited. Pump motor and power steering operations inhibited if thisDisplay: "46". Traction motor operation inhibited. Pump motor and power steering operations inhibited if this

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

contactor OPEN and pump contactor OPEN and pump contactor CLOSE or OPEN.contactor CLOSE or OPEN.

PossiblePossible

causecause

Faulty contact or wire breakage of left side traction motor cable, faulty left Faulty contact or wire breakage of left side traction motor cable, faulty left side traction motor, faulty contact orside traction motor, faulty contact or
wire breakage of left side traction inverter connector, faulty contact of DSP flat wire breakage of left side traction inverter connector, faulty contact of DSP flat cable in left side cable in left side tractiontraction

inverter, wire breakage of main harness, faulty power supply card inverter, wire breakage of main harness, faulty power supply card of logic unit, faulty of logic unit, faulty DSP card of left sideDSP card of left side

traction inverter, faulty left traction inverter, faulty left side traction inverter, when restarting after motor shortedside traction inverter, when restarting after motor shorted

 Trigger of Trigger of

the errorthe error

codecode

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

requested.requested.

ChecksChecks

(4) Secure cable if loose(4) Secure cable if loose

(12) Secure DSP flat cable if loose(12) Secure DSP flat cable if loose
Replace inverter if wire breaksReplace inverter if wire breaks

(15) Repair or replace harness(15) Repair or replace harness

(8) Connect connector securely(8) Connect connector securely

(10) Replace motor cables(10) Replace motor cables(9) Repla(9) Replace left ce left traction motor traction motor 

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

(14) Con(14) Connect connecnect connector E-01tor E-01 to logic unit, then turn onto logic unit, then turn on
power againpower again

(11) D(11) Disconnect connecisconnect connector E-01tor E-01 of logic unitof logic unit
Check continuity between E-01-5 and E-06-16(9)Check continuity between E-01-5 and E-06-16(9)
Check continuity between E-01-6 and E-06-20(12)Check continuity between E-01-6 and E-06-20(12)

Continuity Continuity No No continuitycontinuity

(7) D(7) Discoisconnect connnect connector E-06nector E-06 of left of left tractiontraction
inverter and remove DSP cover inverter and remove DSP cover 
Check DSP flat cable for looseness or wireCheck DSP flat cable for looseness or wire
breakagebreakage

Normal AbnormalNormal Abnormal

(5) Ch(5) Check coeck connecnnector tor E-E-0606 of left of left traction invertraction inverter for ter for 
loosenesslooseness

Normal AbnormalNormal Abnormal

(3) Disconnect left traction motor cables from inverter (3) Disconnect left traction motor cables from inverter 
Measure resistance of motor cablesMeasure resistance of motor cables
(U, V and W phases)(U, V and W phases)

Less Less than than 11Ω Ω 11Ω Ω or or moremore

(6) Measure resistance between terminals of both cable(6) Measure resistance between terminals of both cable
ends (between U and U, V and V, and W and W)ends (between U and U, V and V, and W and W)

Less Less than than 11Ω Ω 11Ω Ω or or moremore

(13) Dis(13) Disconneconnect connecct connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-06-3(3)Check 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-02-6 and E-06-4(4)

Continuity Continuity No No continuitycontinuity

Gate power supplyGate power supply

CANCAN

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

Normal AbnormalNormal Abnormal

(16) Measure(16) Measure voltage betweenvoltage between E-06-16(9) andE-06-16(9) and E-06-20(12)E-06-20(12)
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(19) Replace power supply card of logic unit(19) Replace power supply card of logic unit

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

(18) Replace DSP card of left traction inverter (18) Replace DSP card of left traction inverter 

(16) Measure (16) Measure voltage between voltage between E 06 16(9) andE 06 16(9) and E 06 20(12)E 06 20(12)
ConConfirm valufirm value is e is 12 ±12 ± 1 V1 V

Normal AbnormalNormal Abnormal

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

If fault remainsIf fault remains
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3.3.2020 PuPump mp MoMototor Or Opepen (n (4747))

Error code: 47Error code: 47

SitSituatuationion DisDisplaplay: "4y: "47". 7". All All trutruck ock operperatiations ons inhinhibiibitedted. . LinLine coe contantactoctor OPr OPEN aEN and pnd pump ump concontactactor tor OPEOPEN.N.

PossiblePossible

causecause

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

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

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

 Trigger of Trigger of

the errorthe error

codecode

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

is requested.is requested.

ChecksChecks

(4) Secure cable if loose(4) Secure cable if loose

(6) Measure resistance between terminals of both cable(6) Measure resistance between terminals of both cable
ends (between U and U, V and V, and W and W)ends (between U and U, V and V, and W and W)

Less Less than than 1 1 Ω Ω 1 1 Ω Ω or or moremore

(12) Secure DSP flat cable if loose(12) Secure DSP flat cable if loose
Replace inverter if wire breaksReplace inverter if wire breaks

(15) Repair or replace harness(15) Repair or replace harness

(10) Replace motor cables(10) Replace motor cables(9) Replace pump motor (9) Replace pump motor 

(8) Replace motor cables(8) Replace motor cables

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

(3) Disconnect pump motor cables from inverter (3) Disconnect pump motor cables from inverter 

Measure resistance of motor cablesMeasure resistance of motor cables
(U, V and W phases)(U, V and W phases)

Less Less than than 1 1 Ω Ω 1 1 Ω Ω or or moremore

(5) Che(5) Check connck connector E-05ector E-05 of pump of pump inverinverter forter for loosenloosenessess
Normal AbnormalNormal Abnormal

(7) Dis(7) Disconneconnect connecct connector E-05tor E-05 of of 
PumpPump inverinverter and remove DSPter and remove DSP
Cover Cover 
ChecCheck DSP flat cable fork DSP flat cable for LooseLoosenessness
or wire breakageor wire breakage

Normal AbnormalNormal Abnormal

(11) D(11) Disconnect connecisconnect connector E-01tor E-01 of logic unitof logic unit
Check continuity between E-01-5 and E-05-16(9)Check continuity between E-01-5 and E-05-16(9)
Check continuity between E-01-6 and E-05-20(12)Check continuity between E-01-6 and E-05-20(12)

(13) Dis(13) Disconneconnect connecct connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-05-3(3)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-02-6 and E-05-4(4)
Check continuity between E-05-14 and E-05-15Check continuity between E-05-14 and E-05-15

Continuity Continuity No No continuitycontinuity

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

(2) Check pump inverter and motor for cable looseness(2) Check pump inverter and motor for cable looseness
and improper contactand improper contact

Normal AbnormalNormal Abnormal

CACANN

Gate power supplyGate power supply

(16) Measure (16) Measure voltage between voltage between E-05-16(9) andE-05-16(9) and E-05-20(12)E-05-20(12)
ConConfirm valufirm value is e is 12 ±12 ± 1 V1 V

Normal AbnormalNormal Abnormal

Continuity Continuity No No continuitycontinuity
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(19) Replace power supply card of logic unit(19) Replace power supply card of logic unit

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

(18) Replace DSP card of pump inverter (18) Replace DSP card of pump inverter 

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

If fault remainsIf fault remains
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3.3.2121 PS PS MoMototor Or Opepen (n (4949))

Error code: 49Error code: 49

SituaSituationtion DisplDisplay: ay: "49". "49". All All operoperationations is inhibitnhibited ed exceexcept pt mast mast lowelowering ring operoperationation. L. Line ine steesteering ring contcontactor actor OPENOPEN..

PossiblePossible

causecause

Faulty contact or wire breakage of ST motor cable, Faulty contact or wire breakage of ST motor cable, faulty ST motor, faulty contact or wire faulty ST motor, faulty contact or wire breakage of left PSbreakage of left PS

controller connector, wire breakagcontroller connector, wire breakage of main harness, e of main harness, faulty power supply card of faulty power supply card of logic unit, when restartinglogic unit, when restarting

after motor shortedafter motor shorted

 Trigger of Trigger of

the errorthe error

codecode

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

requested.requested.

ChecksChecks

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

(4) Secure cable if loose(4) Secure cable if loose

(12) Secure DSP flat cable if loose(12) Secure DSP flat cable if loose
ReplacReplace EPS coe EPS controllerntroller if if wire brewire breaksaks

(15) Repair or replace harness(15) Repair or replace harness

(8) Connect connector securely(8) Connect connector securely

(10) Replace motor cables(10) Replace motor cables(9) Repla(9) Replace left ce left traction motor traction motor 

(3) Disc(3) Disconnect steeringonnect steering motor cables from Emotor cables from EPS cPS controller ontroller 
MeasurMeasure rese resistance istance of motor cables(Uof motor cables(U andand W phasW phases)es)

Less Less than than 1 1 Ω Ω 1 1 Ω Ω or or moremore

(5) C(5) Check check conneconnector E-08tor E-08 of EPof EPS conS controllertroller forfor loosenloosenessess

Normal AbnormalNormal Abnormal

(7) Disc(7) Disconnect connector E-08onnect connector E-08 of EPof EPSS
controllercontroller and remove and remove DSP DSP cover cover 
Check DSP flat cable for looseness or Check DSP flat cable for looseness or 
wire breakagewire breakage

Normal AbnormalNormal Abnormal

Continuity Continuity No No continuitycontinuity

(14) Co(14) Connect connecnnect connector E-01tor E-01 to logic unit, then turn onto logic unit, then turn on
power againpower again

(6) Measure resistance between terminals of both cable(6) Measure resistance between terminals of both cable
ends (between U and U, and W and W)ends (between U and U, and W and W)

Less Less than than 1 1 Ω Ω 1 1 Ω Ω or or moremore

(13) Disconnect connector E-02 of logic unit(13) Disconnect connector E-02 of logic unit
Check continuity between E-02-5 and E-08-21(3)Check continuity between E-02-5 and E-08-21(3)
Check continuity between E-02-6 and E-08-30(4)Check continuity between E-02-6 and E-08-30(4)

Continuity Continuity No No continuitycontinuity

Gate power Gate power 

(11) D(11) Disconnect connecisconnect connector E-01tor E-01 of logic unitof logic unit
Check continuity between E-01-5 and E-08-10(9)Check continuity between E-01-5 and E-08-10(9)

Check continuity between E-01-6 and E-08-25(12)Check continuity between E-01-6 and E-08-25(12)

supplysupply

CACANN

(2) Ch(2) Check Eeck EPS cPS controllerontroller and motor for cableand motor for cable
looseness and improper contactlooseness and improper contact

Normal AbnormalNormal Abnormal

(16) Measure (16) Measure voltage between voltage between E-08-10(9) andE-08-10(9) and E-08-25(12)E-08-25(12)
ConConfirm valufirm value ise is12 ±12 ± 1 V1 V
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((1188)  )  RReeppllaacce  e  EEPPS  S  ccoonnttrroolllleerr ((1199)  )  RReeppllaacce  e  ppoowweer  r  ssuupppplly  y  ccaarrd  d  oof  f  llooggiic  c  uunniitt

ConConfirm valufirm value is e is 12 ±12 ± 1 V1 V
Normal AbnormalNormal Abnormal

(17) Disc(17) Disconnect battonnect battery plug, ery plug, then perform Ethen perform EPS cPS controllerontroller discharging workdischarging work
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3.3.2222 TiTire Are Angngle Sle Senensosor Far Faulult (5t (50)0)

Error code: 50Error code: 50

SituationSituation
Display: "50". All operations inhibited except mast lowering operatDisplay: "50". All operations inhibited except mast lowering operation. Line and steering contactor OPEN. ion. Line and steering contactor OPEN. OrOr

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

PossiblePossible

causecause Faulty steering sensor, faulty main harness, faulty PS Faulty steering sensor, faulty main harness, faulty PS controller.controller.

 Trigger of Trigger of

the errorthe error

codecode

Voltage 4.8 or more, or 0.2 or lessVoltage 4.8 or more, or 0.2 or less

12°of phase difference between A and B12°of phase difference between A and B

36°of fluctuation for 10 ms36°of fluctuation for 10 ms

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(6) Replace harness(6) Replace harness
(5) Conne(5) Connect logic connectorct logic connector and connecand connect t battery plugbattery plug..

Turn on power Turn on power 
Check voltage between H-01(3W) E-38(4W)-3(Power)Check voltage between H-01(3W) E-38(4W)-3(Power)

and (and (GND)GND) and cand check heck voltage between voltage between HH-01(3W)-01(3W)

E-38(4W)-4(Power) and 6(GND)E-38(4W)-4(Power) and 6(GND)

5 5 V V ±± 10 10 % % Outside Outside the the specified specified rangerange

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

H-01H-01(3W) E-38(4W)(3W) E-38(4W)-5-5 (S(Signal)ignal)

Continuity Continuity No No continuitycontinuity

(2) Disconnect connecter E-08 and H-01(3W), E-38(4W)(2) Disconnect connecter E-08 and H-01(3W), E-38(4W)
Check continuity between E-08-26 and H-01(3W)Check continuity between E-08-26 and H-01(3W)
E-38(4W)-3, E-08-26 and E-01(3W) E-38(4W)-4E-38(4W)-3, E-08-26 and E-01(3W) E-38(4W)-4
(S(Sensensoror volvoltage)tage)

Continuity Continuity No No continuitycontinuity

(4) Check continuity between E-08-23 and H-01(3W)(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)E-38(4W)-1, E-08-23 and H-01(3W) E-38(4W)-6(GND)

Continuity Continuity No No continuitycontinuity

(7) Turn off (7) Turn off powerpower,, turn off turn off batterybattery, and discharg, and dischargee

Check steering wheel angle sensor linkageCheck steering wheel angle sensor linkage

Normal AbnormalNormal Abnormal

If fault remainsIf fault remains

(11) Reinstall steering wheel angle sensor just has been(11) Reinstall steering wheel angle sensor just has been
l dl d

(8) Replace logic power board(8) Replace logic power board

(10) Repair linkage(10) Repair linkage(9) R(9) Replaceeplace steering wsteering wheel angleheel angle senssensor or 
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replacedreplaced

Replace EPS controller Replace EPS controller 
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3.3.2323 AcAcceceleleraratotor Senr Sensosor Faur Fault (5lt (51)1)

Error code: 51Error code: 51

SituationSituation

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

 Traction moto Traction motor and pump mor and pump motor operation tor operation inhibited. If this fault oinhibited. If this fault occurs before Sccurs before ST contactor CLOT contactor CLOSE, allSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible
causecause

Improper acceleratoImproper accelerator pedal linkage, faulty r pedal linkage, faulty accelerator sensor, faulty main harness, faulty logic unit.accelerator sensor, faulty main harness, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Sensor 1 or 2 output is 0.2 V or lower, or 4.8 Sensor 1 or 2 output is 0.2 V or lower, or 4.8 V or higher.V or higher.

Difference in output betweDifference in output between sensors 1 and 2 is en sensors 1 and 2 is 0.5 V or more.0.5 V or more.

ChecksChecks

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

Continuity Continuity No No continuitycontinuity

(4) Perform inverter discharging work(4) Perform inverter discharging work

(7) Check continuity between E-02-20 and E-19-6(52)(7) Check continuity between E-02-20 and E-19-6(52)
Check Check continuitcontinuity between y between EE-02-21-02-21 and E-19-2(53)and E-19-2(53)
(Sensor voltage)(Sensor voltage)

Continuity Continuity No No continuitycontinuity

(2) Disconnect battery plug(2) Disconnect battery plug

(5) Adjust accelerator pedal linkage(5) Adjust accelerator pedal linkage

(6) D(6) Discoisconnect connnect connectors nectors E-19E-19 and E-and E-0202 of logic unitof logic unit

(1) Raise front wheels until they clear floor (1) Raise front wheels until they clear floor 

(3) Check link length of accelerator pedal(3) Check link length of accelerator pedal
Normal AbnormalNormal Abnormal

(9) Repair or replace harness(9) Repair or replace harness
With service toolWith service toolWithoutWithout

service toolservice tool

(10) Replace accelerator pedal(10) Replace accelerator pedal

(13) C(13) Connect connector Eonnect connector E-19-19 and E-02and E-02 Turn on power Turn on power andand check check voltage between E-19-3(55) voltage between E-19-3(55) and E-19-5(54)and E-19-5(54)
5 5 V V Not Not 5 5 VV

(15) Turn off power(15) Turn off power
O E 19 3(55) d E 19 6(52) E 19 2(53)O E 19 3(55) d E 19 6(52) E 19 2(53)

(14) Turn off power. Short-circuit E-19-3(55) and(14) Turn off power. Short-circuit E-19-3(55) and
E-19-E-19- 6(52)6(52), E-19-, E-19-2(53)2(53)
Turn on power and check accelerator voltage with service toolTurn on power and check accelerator voltage with service tool

5 5 V V Not Not 5 5 VV

(11) Disconnect battery plug(11) Disconnect battery plug

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

If fault remainsIf fault remains
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(16) Replac(16) Replace accelerae acceleratortor pedalpedal (17) Disconnect battery plug(17) Disconnect battery plug

(18) Replace logic card of logic unit(18) Replace logic card of logic unit

Open E-19-3(55) and E-19-6(52), E-19-2(53)Open E-19-3(55) and E-19-6(52), E-19-2(53)
Short-circuit E-19-5(54) and E-19-6(52), E-19-2(53)Short-circuit E-19-5(54) and E-19-6(52), E-19-2(53)
Turn on powerTurn on power and check and check accelerator voltage with service toolaccelerator voltage with service tool

0  0  VV NNoot  t  0  0  VV
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3.23.244 TraTractiction Mon Motootor R.Hr R.H., Pu., Pulse Ilse Inpunput Faut Fault (5lt (52)2)

Error code: 52Error code: 52

SituationSituation

Display: "52". Traction motor operation inhibited. Pump motor and power steering operations inhibited if thisDisplay: "52". Traction motor operation inhibited. Pump motor and power steering operations inhibited if this

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

contactor OPEN and pump contactor OPEN and pump contactor CLOSE or OPEN.contactor CLOSE or OPEN.

PossiblePossible

causecause

Faulty contact of right side Faulty contact of right side traction inverter connector, faulty connection of right side traction motor connectortraction inverter connector, faulty connection of right side traction motor connector
and cable, faulty 12V and cable, faulty 12V input voltage of right side traction inverter, faulty contact or input voltage of right side traction inverter, faulty contact or wire breakage of right sidewire breakage of right side

traction motor speed sensor harness, faulty DSP card of traction motor speed sensor harness, faulty DSP card of right side traction inverter, faulty right side tractionright side traction inverter, faulty right side traction

motor speed sensor.motor speed sensor.

 Trigger of Trigger of

the errorthe error

codecode

Motor rotation speed is more than 6000 rpm.Motor rotation speed is more than 6000 rpm.

ChecksChecks

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

(4) Connect cables properly(4) Connect cables properly

(6) Fasten connector securely(6) Fasten connector securely

(8) Fasten connector securely(8) Fasten connector securely

(12) Repair or replace harness(12) Repair or replace harness

(2) Check to see if right traction motor cables (U,(2) Check to see if right traction motor cables (U,V and WV and W
phases) are connected to right traction inverter properlyphases) are connected to right traction inverter properly

Normal AbnormalNormal Abnormal

(3) Ch(3) Check to see if connector eck to see if connector E-0E-077 of right tof right t racractiontion
inverter is fastened securelyinverter is fastened securely

Normal AbnormalNormal Abnormal

(5) Ch(5) Check to see if connector eck to see if connector E-1E-177 of right tof right t racractiontion
motor speed sensor is fastened securelymotor speed sensor is fastened securely

Normal AbnormalNormal Abnormal

Continuity Continuity No No continuitycontinuity

(9) Dis(9) Disconneconnect connector E-01ct connector E-01 of logic unitof logic unitCheck continuity between E-01-3 and E-07-17(10)Check continuity between E-01-3 and E-07-17(10)
Check continuity between E-01-6 and E-07-20(12)Check continuity between E-01-6 and E-07-20(12)

Continuity Continuity No No continuitycontinuity

(10) Dis(10) Disconnconnect connecect connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-07-3(3)Check continuity between E-02-5 and E-07-3(3)
Check continuity between E-02-6 and E-07-4(4)Check continuity between E-02-6 and E-07-4(4)

Continuity Continuity No No continuitycontinuity

(11) C(11) Conneconnect connector Et connector E-01-01 to logic unit, then tto logic unit, then turn onurn on
power againpower again

(7) D(7) Disconnect connectors E-isconnect connectors E-0707 and and E-17E-17
Check continuity between E-07-5 and E-17-1(6)Check continuity between E-07-5 and E-17-1(6)
Check continuity between E-07-6 and E-17-2(7)Check continuity between E-07-6 and E-17-2(7)
Check continuity between E-07-7 and E-17-4(8)Check continuity between E-07-7 and E-17-4(8)
Check continuity between E-07-19 and E-17-3(5)Check continuity between E-07-19 and E-17-3(5)

Sensor Sensor 

Power supplyPower supply

CACANN

(13) M lt b t E 07 17(10) d(13) M lt b t E 07 17(10) d



2-602-60

502836502836

(16) Replace power supply card of logic unit(16) Replace power supply card of logic unit

(17) P(17) Perform inverter discharging worerform inverter discharging work, then replacek, then replace RightRight

traction motor (DSP card is normal)traction motor (DSP card is normal)

(15) Replace DSP card of right traction inverter (15) Replace DSP card of right traction inverter 

(13) Measure voltage between E-07-17(10) and(13) Measure voltage between E-07-17(10) and
E-07-20E-07-20(12) Confirm value is (12) Confirm value is 14 ±14 ± 2 V2 V

Normal AbnormalNormal Abnormal

(14) Disconnect battery plug, then perform inverter discharging work(14) Disconnect battery plug, then perform inverter discharging work

If fault remainsIf fault remains
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3.23.255 TraTractiction Moon Motor Ltor L.H..H., Pu, Pulse Ilse Inpunput Faut Fault (5lt (53)3)

Error code: 53Error code: 53

SituationSituation

Display: "53". Traction motor operation inhibited. Pump motor and power steering operations inhibited if thisDisplay: "53". Traction motor operation inhibited. Pump motor and power steering operations inhibited if this

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

contactor OPEN and pump contactor OPEN and pump contactor CLOSE or OPEN.contactor CLOSE or OPEN.

PossiblePossible

causecause

Faulty contact of left side traction inverter connector, faulty connection of left Faulty contact of left side traction inverter connector, faulty connection of left side traction motor connectorside traction motor connector

and cable, faulty 12V and cable, faulty 12V input voltage of left side traction inverter, faulty contact or input voltage of left side traction inverter, faulty contact or wire breakage of left sidewire breakage of left side

traction motor speed sensor harness, faulty DSP card of left side traction inverter, faulty left side traction motortraction motor speed sensor harness, faulty DSP card of left side traction inverter, faulty left side traction motor

speed sensor.speed sensor.

 Trigger of Trigger of

the errorthe error

codecode

Motor rotation speed is more than 6000 rpm.Motor rotation speed is more than 6000 rpm.

ChecksChecks

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

(4) Connect cables properly(4) Connect cables properly

(8) Fasten connector securely(8) Fasten connector securely

(6) Fasten connector securely(6) Fasten connector securely

(12) Repair or replace harness(12) Repair or replace harness

(2) Check to see if left traction motor cables (U, V and W(2) Check to see if left traction motor cables (U, V and W
phases) are connected to left traction inverter properlyphases) are connected to left traction inverter properly

Normal AbnormalNormal Abnormal

(3) Ch(3) Check to see if connector eck to see if connector E-06E-06 of left of left traction invertraction inverter ister is
fastened securelyfastened securely

Normal AbnormalNormal Abnormal

(5) C(5) Check to see if connheck to see if connector ector E-E-1818 of left of left traction motor traction motor 
speed sensor is fastened securelyspeed sensor is fastened securely

Normal AbnormalNormal Abnormal

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

Continuity Continuity No No continuitycontinuity

(9) Dis(9) Disconneconnect connecct connector tor E-0E-011 of logic unitof logic unit
Check continuity between E-01-3 and E-06-17(10)Check continuity between E-01-3 and E-06-17(10)
Check continuity between E-01-6 and E-06-20(12)Check continuity between E-01-6 and E-06-20(12)

Continuity Continuity No No continuitycontinuity

Continuity Continuity No No continuitycontinuity

(11) C(11) Conneconnect connector t connector E-01E-01 to logic unitto logic unit , then turn on, then turn on
power againpower again

(10) Dis(10) Disconneconnect connecct connector E-02tor E-02 of logic unitof logic unit
Check continuity between E-02-5 and E-06-3(3)Check 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-02-6 and E-06-4(4)

CACANN

Power supplyPower supply

Sensor Sensor 
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(16) Replace power supply card of logic unit(16) Replace power supply card of logic unit

(17) Perform inverter discharging work, then replace left(17) Perform inverter discharging work, then replace left
traction motor (DSP card is normal)traction motor (DSP card is normal)

(15) Replace DSP card of left traction inverter (15) Replace DSP card of left traction inverter 

(14) Disconnect battery plug, then perform inverter discharging work(14) Disconnect battery plug, then perform inverter discharging work

(13) Measure voltage between E-06-17(10) and(13) Measure voltage between E-06-17(10) and
E-06-20E-06-20(12) Confirm value is (12) Confirm value is 14 ±14 ± 2 V2 V

Normal AbnormalNormal Abnormal

If fault remainsIf fault remains
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3.3.2626 FC FC LeLevever Fr Fauault lt (5(54)4)

Error code: 54Error code: 54

SituaSituationtion DisplDisplay: ay: "54". "54". RelatRelated ed levelever or operaperation tion inhibinhibitedited. N. Normaormal tl tractraction ion motomotor ar and pnd poweower sr steerteering ing operoperatioations.ns.

PossiblePossible

causecause

Faulty lift FC control lever, faulty tilt FC control lever, faulty attachment 1 and 2 FC control levers, faulty mainFaulty lift FC control lever, faulty tilt FC control lever, faulty attachment 1 and 2 FC control levers, faulty main

harness, faulty input unit.harness, faulty input unit.

 Trigger of Trigger of

the errorthe error

codecode

FC control lever voltage is out of range of 0.1 V to 4.9 V.FC control lever voltage is out of range of 0.1 V to 4.9 V.

ChecksChecks

(6) D(6) Disconnect connector Eisconnect connector E-12-12 of input unit. of input unit. Disconnect cDisconnect connectors H-04onnectors H-04 to H-07to H-07 of FC control levers of FC control levers (FC-IN harnes(FC-IN harness)s)
Lift Lift TilTilt t Attachment Attachment 1 1 Attachment Attachment 22

(1) Operate all FC control levers to find faulty FC control lever (1) Operate all FC control levers to find faulty FC control lever 
 Attachment  Attachment 2: 4-valv2: 4-valve spece specification onlyification only
 Attachment  Attachment 1 and 2: Inspec1 and 2: Inspect by checkt by checking pump motor running soing pump motor running sound if attund if attachment is not installedachment is not installed

Found Found Not Not found, found, with with service service tooltool

(2) Fin(2) Find faulty FC cd faulty FC control levontrol lever with FC er with FC inputinput // outputoutput Monitor Monitor 
FC controFC control lever voltage shol lever voltage should be uld be 2.5 ±2.5 ± 0.2 V if it 0.2 V if it is not operatedis not operated

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

((1111)  )  RReeppllaacce  e  iinnppuut  t  uunniitt ((1122)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  hhaarrnneesss  s  ((FFCC--IIN  N  hhaarrnneessss))

(7) Chec(7) Check continuityk continuity betweenbetween
E-12-25 and H-04-2(S026),E-12-25 and H-04-2(S026),
E-1E-12-262-26 and H-04-4(Sand H-04-4(S025),025),
E-1E-12-23 and H-04-2-23 and H-04- 5(A084)5(A084)
andand
E-12-24 and H-04-1(G021)E-12-24 and H-04-1(G021)
Continuity No continuityContinuity No continuity

(8) Check continuity between(8) Check continuity between
E-12-27 and H-05-2(S024),E-12-27 and H-05-2(S024),
E-12-28 and H-05-4(S023),E-12-28 and H-05-4(S023),
E-12-23 and H-05-5(A072)E-12-23 and H-05-5(A072)
andand
E-12-24 and H-05-1(G020)E-12-24 and H-05-1(G020)
Continuity Continuity No No continuitycontinuity

(9) Check continuity between(9) Check continuity between
E-12-29 and H-06-2(S022),E-12-29 and H-06-2(S022),
E-12-30 and H-06-4(S021),E-12-30 and H-06-4(S021),
E-12-23 and H-06-5(A073)E-12-23 and H-06-5(A073)
andand
E-12-24 and H-06-1(G019)E-12-24 and H-06-1(G019)
Continuity Continuity No No continuitycontinuity

(10) Check continuity between(10) Check continuity between
E-12-31 and H-07-2(S020),E-12-31 and H-07-2(S020),
E-12-32 and H-07-4(S019),E-12-32 and H-07-4(S019),
E-12-23 and H-07-5(A074)E-12-23 and H-07-5(A074)
andand
E-12-24 and H-07-1(G018)E-12-24 and H-07-1(G018)

Continuity Continuity No No continuitycontinuity

(4) Disconnect battery plug(4) Disconnect battery plug
Replace FC control lever Replace FC control lever 

NoteNote : -100 % equal : -100 % equal 0.25 V0.25 V0 % equal 2.5 V0 % equal 2.5 V
100 % equal 4.75 V100 % equal 4.75 V

(13) Disconnect battery plug then perform inverter(13) Disconnect battery plug then perform inverter

If fault remainsIf fault remains

(3) Turn off power (3) Turn off power 
Replace abnormal FC control lever with normal controlReplace abnormal FC control lever with normal control
lever lever 

Turn on power Turn on power 
Check faulty FC control lever Check faulty FC control lever 

Not Not changed changed ChangedChanged
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(14) Reinstall input unit and replace harness(14) Reinstall input unit and replace harness
(FC-IN harness)(FC-IN harness)

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

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

33

44

1010

1212

5 45 4 -- 2 12 1

5 45 4 -- 2 12 1

5 45 4 -- 2 12 1

5 45 4 -- 2 12 1

-- 2323
221 11 199 117 17 155 -- -- 99 77
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-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

E-02E-02

115 15 13 13 111 99 -- 55 33 --

1166 1144 1122 1100 -- 66 44 --

E-01E-01

2255 2233 2211 119 -9 - -- -- -- -- 77 -- -- 11

226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 22

3311 2299 2277

3322 3300 2288

E-12E-12

H-04H-04

E-02E-02

E-01E-01

E-12E-12

CANCAN

Power cordPower cord

2323

88

77
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55
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22
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11

55
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44
11

66
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33

2525

2626

2727

2828

2929

3030

3131

3232

2424

InputInput

unitunit

A084A084

S026S026

S025S025

G021G021

A072A072

S024S024

S023S023

G020G020

A073A073

S022S022

S021S021

G019G019

A074A074

S020S020

S019S019

G018G018

R/BR/B

Y/WY/W

W/YW/Y

R/YR/Y

Y/RY/R

Y/BY/B

B/YB/Y

L/YL/Y

Y/LY/L

BB

LL

WW

R/YR/Y

BB

5V5V

GNDGND

H-04H-04

H-05H-05
H-05H-05

H-06H-06

H-06H-06

H-07H-07

H-07H-07

FC-IN harnessFC-IN harness

LogicsLogics

FC control leverFC control lever

LiftLift

 Tilt Tilt

Attachment 1Attachment 1

Attachment 2Attachment 2

PowerPower
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3.23.277 OutOutput put UniUnit St Soleolenoinoid Fd Faulault (t (55)55)

Error code: 55Error code: 55

SituaSituationtion DisplDisplay: ay: "55". "55". RelatRelated ed levelever or operaperation tion inhibinhibitedited. N. Normaormal tl tractraction ion motomotor ar and pnd poweower sr steerteering ing operoperatioations.ns.

PossiblePossible

causecause

Faulty lift solenoid, faulty tilt solenoid, faulty attachment 1 and 2 solenoids, faulty main harness, faulty outputFaulty lift solenoid, faulty tilt solenoid, faulty attachment 1 and 2 solenoids, faulty main harness, faulty output

unit.unit.

 Trigger of Trigger of

the errorthe error

codecode

When signal is outputted, current is out of range of 0.16 A to 1.9 When signal is outputted, current is out of range of 0.16 A to 1.9 A.A.

ChecksChecks

(4) Disc(4) Disconneconnect t conneconnector E-11ctor E-11 of of output unitoutput unit. Disc. Disconneconnect t conneconnectors E-28ctors E-28 to E-35to E-35 of of solenosolenoids (FC-Oids (FC-OUT harnesUT harness)s)
Lift Lift TilTilt t Attachment Attachment 1 1 Attachment Attachment 22

(1) Operate all FC control levers to find faulty solenoid(1) Operate all FC control levers to find faulty solenoid
 Attachment  Attachment 2: 4-v2: 4-valve spalve specification onlyecification only
 Attachment  Attachment 1 and 2: 1 and 2: InspecInspect by checkt by checking pump motor running soing pump motor running sound if attund if attachment is not installedachment is not installed

FFoouunndd NNoot  t  ffoouunndd,,with service toolwith service tool

(2) F(2) Find faulty soind faulty solenoid with FC lenoid with FC inputinput // output monitor output monitor 
Solenoid current should flow when FC control lever isSolenoid current should flow when FC control lever is
operatedoperated

(3) Disconnect battery plug, then perform inverter (3) Disconnect battery plug, then perform inverter 
discharging workdischarging work

((1133)  )  RReeppllaacce  e  oouuttppuut  t  uunniitt ((1144)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  hhaarrnneesss (s (FFCC--OOUUT  T  hhaarrnneessss))

(12) Replace related solenoid(12) Replace related solenoid

(8) Check continuity between(8) Check continuity between
E-11-30E-11-30 and E-and E-31-1(10)31-1(10),,
E-11-32E-11-32 and E-and E-31-2(12)31-2(12),,
E-11-31E-11-31 and E-and E-35-1(11) an35-1(11) andd
E-11-32E-11-32 and Eand E-35-2(12-35-2(12))
Continuity Continuity No No continuitycontinuity

(5) Check continuity between(5) Check continuity between
E-11-21E-11-21 and and E-28-1(1)E-28-1(1),,
E-11-23E-11-23 and and E-28-2(3)E-28-2(3),,
E-11-22E-11-22 and E-32-and E-32-1(2) and1(2) and
E-11-23E-11-23 and and E-32-2(3)E-32-2(3)
Continuity Continuity No No continuitycontinuity

(6) Check continuity between(6) Check continuity between
E-1E-11-241-24 and E-29-1(4and E-29-1(4),),
E-1E-11-261-26 and E-29-2(6and E-29-2(6),),
E-1E-11-251-25 and E-33-1(and E-33-1(5) and5) and
E-1E-11-261-26 and E-3and E-33-2(6)3-2(6)
Continuity Continuity No No continuitycontinuity

(7) Check continuity between(7) Check continuity between
E-11-2E-11-277 and and E-30-1(E-30-1(7),7),
E-11-2E-11-299 and and E-30-2(E-30-2(9),9),
E-11-2E-11-288 and E-34-and E-34-1(8) and1(8) and
E-11-2E-11-299 and and E-34-2(E-34-2(9)9)
Continuity Continuity No No continuitycontinuity

(11) Check short circuit between E-11-21(1), E-11-22(2) and E-11-23(3)(11) Check short circuit between E-11-21(1), E-11-22(2) and E-11-23(3)
Check short circuit between E-11-24(4), E-11-25(5) and E-11-26(6)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-11-27(7), E-11-28(8) and E-11-29(9)
Check short circuit between E-11-30(10), E-11-31(11) andCheck short circuit between E-11-30(10), E-11-31(11) and
E-11-32(12)E-11-32(12)

NNoot  t  sshhoorrtteedd SShhoorrtteedd

(9) Measure resistance of solenoid coil(9) Measure resistance of solenoid coil
[13[13 Ω at -30 °CΩ at -30 °C(-22 °F) (-22 °F) to 24to 24 Ω at 80 °C (176 Ω at 80 °C (176 °F)]°F)]

Normal AbnormalNormal Abnormal

(10) Repair or replace harness (FC-OUT harness)(10) Repair or replace harness (FC-OUT harness)
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-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

E-02E-02

115 15 13 13 111 99 -- 55 33 --

1166 1144 112 12 100 -- 66 44 --

E-01E-01

-- -- 3311 2299 2277 2255 2233 2211

-- -- 3322 3300 2288 2266 2244 2222

11 22 11 22 11 22 11 2211 22 11 22 11 22 11 22

- 1- 133 -- -- -- -- 3 13 1

- 1- 144 -- -- -- -- 4 24 2

1919 --

2020 --

E-10E-10

111111 1122 1100 88 99 77 55 66 44 22 333366991212

ATT2BATT2B ATT2AATT2A ATT1BATT1B ATT1AATT1A  TIL TILTBTB TILTILTTAA LIFTBLIFTB LIFTALIFTA

EE--3355 EE--3311 EE--3344 EE--3300 EE--3333 EE--2299 EE--3322 EE--2288

EE--3355 EE--3311 EE--3344 EE--3300 EE--3333 EE--2299 EE--3322 EE--2288

Output unitOutput unit

Output unitOutput unit
E-11E-11

E-10E-10

E-11E-11

EE--0011 EE--0022

2211 2200 1199 1144 1133

33 66 66 55

23232222242426262525272729292828303032323131

Solenoid coilsSolenoid coils

Power cardPower card LogicsLogics

22 11112222 11112222 11112222 111122

     W     W

RR//YY BB WW LL

     W     W
     /     /     B     B

     G     G
     /     /     B     B

     L     L
     /     /     B     B

     G     G
     /     /     R     R

     W     W
     /     /     R     R

     B     B
    r    r     /     /     R     R

     B     B
    r    r     /     /     W     W

     B     B
    r    r     /     /     B     B

     G     G
     /     /     W     W

     L     L
     /     /     W     W

     G     G
     /     /     W     W

PPoowweerr CCAANN
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3.23.288 OutOutput put UniUnit t SolSolenoenoid id CurCurrenrent Lt Leak eak (56(56))

Error code: 56Error code: 56

SitSituatuationion DisDisplaplay: "5y: "56". 6". All tAll trucruck opek operatrationions inhs inhibiibitedted. Li. Line cne contontactactor Oor OPEN PEN and pand pumump conp contactactor tor OPEOPEN.N.

PossiblePossible

causecause

Faulty lift solenoid, faulty tilt solenoid, faulty attachment 1 and 2 solenoids, faulty main harness, faulty outputFaulty lift solenoid, faulty tilt solenoid, faulty attachment 1 and 2 solenoids, faulty main harness, faulty output

unit.unit.

 Trigger of Trigger of

the errorthe error

codecode

When signal is not outputted, current is more than 0.18 A.When signal is not outputted, current is more than 0.18 A.

ChecksChecks

(5) Repair or replace harness(5) Repair or replace harness

(7) Replace related solenoid(7) Replace related solenoid

(2) Dis(2) Disconnconnect connecect connector tor E-1E-111 of output of output unitunit
DiscDisconneconnectt conneconnectors ctors E-28E-28 to to E-3E-355 of sof solenoidsolenoids

(1) (1) Disconnect battery plug, Disconnect battery plug, then perform inverterthen perform inverter discharging wdischarging workork

(3) Check short circuit between all pin patterns[E-11-21(1) to E-11-32(12)](3) Check short circuit between all pin patterns[E-11-21(1) to E-11-32(12)]
NNoot  t  sshhoorrtteedd SShhoorrtteedd

(6) Replace output unit(6) Replace output unit

(4) Measure solenoid coil resistance(4) Measure solenoid coil resistance
[13 Ω at -30 °C(-22 °F) to 24 Ω at 80 °C(176 °F)][13 Ω at -30 °C(-22 °F) to 24 Ω at 80 °C(176 °F)]

Normal AbnormalNormal Abnormal
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-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

E-02E-02

115 15 13 13 111 99 -- 55 33 --

1166 1144 112 12 100 -- 66 44 --

E-01E-01

-- -- 3311 2299 2277 2255 2233 2211

-- -- 3322 3300 2288 2266 2244 2222

11 22 11 22 11 22 11 2211 22 11 22 11 22 11 22

- 1- 133 -- -- -- -- 3 13 1

- 1- 144 -- -- -- -- 4 24 2

1919 --

2020 --

E-10E-10

111111 1122 1100 88 99 77 55 66 44 22 333366991212

ATT2BATT2B ATT2AATT2A ATT1BATT1B ATT1AATT1A  TIL TILTBTB TILTILTTAA LIFTBLIFTB LIFTALIFTA

EE--3355 EE--3311 EE--3344 EE--3300 EE--3333 EE--2299 EE--3322 EE--2288

EE--3355 EE--3311 EE--3344 EE--3300 EE--3333 EE--2299 EE--3322 EE--2288

Output unitOutput unit

Output unitOutput unit
E-11E-11

E-10E-10

E-11E-11

EE--0011 EE--0022

2211 2200 1199 1144 1133

33 66 66 55

23232222242426262525272729292828303032323131

Solenoid coilsSolenoid coils

Power cardPower card LogicsLogics

22 11112222 11112222 11112222 111122

     W     W

RR//YY BB WW LL

     W     W
     /     /     B     B

     G     G
     /     /     B     B

     L     L
     /     /     B     B

     G     G
     /     /     R     R

     W     W
     /     /     R     R

     B     B
    r    r     /     /     R     R

     B     B
    r    r     /     /     W     W

     B     B
    r    r     /     /     B     B

     G     G
     /     /     W     W

     L     L
     /     /     W     W

     G     G
     /     /     W     W

PPoowweerr CCAANN
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3.23.299 FNR LFNR Leveever or Accr or Acceleeleratrator, For, Faulaulty Sety Settitting (Eng (E))

Error code: EError code: E

SituationSituation
Display: "E". Display: "E". Traction motor operatioTraction motor operation inhibited. Normal pump and power steering opern inhibited. Normal pump and power steering operations. Line contactorations. Line contactor

OPEN.OPEN.

PossiblePossible
causecause

Key switch turned on while Key switch turned on while direction lever was either in forward or reverse position, key switch direction lever was either in forward or reverse position, key switch turned on whileturned on while

accelerator pedal was depressed, seat switch turned off during running, faulty direction lever switch, faultyaccelerator pedal was depressed, seat switch turned off during running, faulty direction lever switch, faulty

accelerator sensor, faulty main harness, faulty logic unit.accelerator sensor, faulty main harness, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Detects following signal when turning on power.Detects following signal when turning on power.

Direction leDirection lever: ver: F or RF or R

Accelerator sensor voltage: More than 0.9 VAccelerator sensor voltage: More than 0.9 V

ChecksChecks

Direction Direction lever lever AcceleraAccelerator tor sensor sensor 

1010 TurTurn off pn off powowerer
Check faulty unit if found with service toolCheck faulty unit if found with service tool

(( ))
(( ))

(1) Move direction lever to neutral, and release accelerator pedal(1) Move direction lever to neutral, and release accelerator pedal

(7) Check direction lever and accelerator sensor operations(7) Check direction lever and accelerator sensor operations
with input/ouwith input/output tput monitor monitor 

(12) Dis(12) Disconneconnect connecct connector E-19tor E-19 of direction leverof direction leverTurn onTurn on
power power 

NNoorrmmaall ((EE))

(14) D(14) Discoisconnect connnnect connectors E-03ectors E-03 and E-and E-0202 of logic unitof logic unit

(3) Confirm SUO #47 setting(3) Confirm SUO #47 setting
Correct IncorrectCorrect Incorrect

(2) Turn off power. Move direction lever to neutral(2) Turn off power. Move direction lever to neutral, release, release
accelerator pedal, then turn on power againaccelerator pedal, then turn on power again

(13) Replace direction lever (13) Replace direction lever 

(15) Check short circuit between E-03-15(21) and(15) Check short circuit between E-03-15(21) and
E-03-36(104)E-03-36(104), pump inverter, pump inverter NN terminal and terminal and
E-03-37(103)E-03-37(103)

Not Not shorted shorted ShortedShorted

With service toolWith service tool
Without service toolWithout service tool

If fault remainsIf fault remains

(5) Set SUO #47 with(5) Set SUO #47 with
service toolservice tool

(4) Disconnect connector E-02 or B-01(4) Disconnect connector E-02 or B-01
If B-01 is disconnected , short circuit B-01-1 and B-01-3If B-01 is disconnected , short circuit B-01-1 and B-01-3

(6) Turn on power (6) Turn on power 
NotNot ""EE"" ""EE""

(8) Connect connector E-02 or B-01(8) Connect connector E-02 or B-01

(9) Refer to troubleshooting(9) Refer to troubleshooting
for code "51"for code "51"

(11) Refer to error code "51"(11) Refer to error code "51"
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(16) Disconnect battery plug(16) Disconnect battery plug (17) Repair or replace(17) Repair or replace
main harnessmain harness

(18) Replace Logic card of logic unit(18) Replace Logic card of logic unit
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LogicsLogics
   Back Back buzzerbuzzer

E-04 and E-03E-04 and E-03

E-03E-03

4343

2424

2020

2323

2121

1818

1919

2020

1414

F F 22

11

44

33

22

33

66

55

NN

RR

GNDGND

ACCEL ANGLE 1ACCEL ANGLE 1

ACCEL ANGLE 2ACCEL ANGLE 2

Joystick boxJoystick box
(option)(option)

Input unitInput unit

5252

5555

5353

5454

E-19E-19

E-19E-19

AcceleratorAccelerator

3737

3636

6262

6161

106106

FF

RR

88

66

44

DirectionDirection
leverlever

ForwardForward

ReverseReverse

Accel idleAccel idle
switchswitch

+ 5V+ 5V

GNDGND

GNDGND

LL

B/WB/W
BrBr

G/WG/W

L/RL/R

W/LW/L

G/BG/B

G/RG/R

WW

R/YR/Y

BB

A-01A-01

A-01A-01

GNDGND

Pump inverterPump inverter

N terminalN terminal

NEGNEG

5V5V

GNDGND

NN

LogicsLogics

E-02E-02

E-02E-02

B-01B-01

B-01B-01

E-12E-12

E-04E-04

-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

-- -- 337 37 35 35 333 -- -- --

-- -- 3388 3366 3344 3322 -- 2288

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

--44

88 --

--

66

--

--

----

-- 66

--

--

44

88

-- 22 33

44 55 66

(male)(male)(female)(female)
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E-12E-12

2255 2233 2211 119 -9 - -- -- -- -- 77 -- -- 11

226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 22

3311 2299 2277

3322 3300 2288

11 22

4433
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3.33.300 SeaSeat Swit Switchtch, Fau, Faulty Slty Settetting fing for Tror Tractaction (ion ((E)(E)))

Error code: (E)Error code: (E)

SituationSituation
Display: "(E)" flashes. Traction motor operation inhibited. Normal pump and Display: "(E)" flashes. Traction motor operation inhibited. Normal pump and power steering operations. Linepower steering operations. Line

contactor OPEN.contactor OPEN.

PossiblePossiblecausecause Operator is not seated, seat Operator is not seated, seat switch turned off during running, improper seat suspension switch turned off during running, improper seat suspension adjustment, faulty seatadjustment, faulty seatswitch, faulty main harness, faulty logic unit.switch, faulty main harness, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Detects seat switch opening when turning on power or during running.Detects seat switch opening when turning on power or during running.

ChecksChecks

(1)(1)
If If this this fault fault occoccurreurred d If If this this fault fault occoccurreurred d whenwhen
during during running running turning turning on on powerpower

(11) Replace seat switch(11) Replace seat switch

(2) Stop truck, then move direction lever to neutral(2) Stop truck, then move direction lever to neutral
Sit properly in operator's seat and release accelerator Sit properly in operator's seat and release accelerator 
pedalpedal

If If fault fault remains remains NormalNormal

(4) Turn off power (4) Turn off power 
Sit on seat, then turn on power againSit on seat, then turn on power again

(5) Turn off power (5) Turn off power 

(8) Disconnect battery plug(8) Disconnect battery plug

(9) Disconnect connector C-02, then short-circuit(9) Disconnect connector C-02, then short-circuit
between terminals C-between terminals C-02-302-3 and C-02-2and C-02-2
Turn onTurn on power power againagain

If If fault fault remains remains NormalNormal

(10) Disconnect battery plug, then perform inverter (10) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(12) Disc(12) Disconneconnect connectort connectors E-04s E-04 and E-03and E-03 of logic unitof logic unit
CheckCheck continuitcontinuity betweeny between C-02-2C-02-2 and E-04-43(64)and E-04-43(64)

(6) Adjust seat suspension(6) Adjust seat suspension
If If fault fault remains remains NormalNormal

If fault remainsIf fault remains

(3) Fail-safe function(3) Fail-safe function

(7) Faulty seat switchposition(7) Faulty seat switchposition
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Check Check continuitcontinuity between y between C 02 2C 02 2 and E 04 43(64)and E 04 43(64)
Check Check continuitcontinuity between y between C-02-3C-02-3 and E-03-33(58)and E-03-33(58)

Continuity Continuity No No continuitycontinuity

(13) Replace logic card of logic unit(13) Replace logic card of logic unit (14) Repair or replace main harness(14) Repair or replace main harness
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LogicsLogics
E-03E-03

E-03E-03

LogicsLogics

E-04E-04

E-04E-04

6464    4343

11

33

22

3232

3333

5757

5858

C-02C-02

C-02C-02

Seat belt switchSeat belt switch

Seat switchSeat switch

GNDGND
BB

Y/LY/L

W/BW/B

0/12V0/12V

0/12V0/12V

GNDGND

-- -- 337 37 35 35 333 -- -- --

-- -- 3388 3366 3344 3322 -- 2288

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622

6600 -- 5566 -- 5522 5500 4488 --

4444

(male)(male)(female)(female)

33 22 11 11 22 33
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3.33.311 LifLift Lt Leveever, r, FauFaulty lty SetSettinting (g (H1)H1)

Error code: H1Error code: H1

SituationSituation

Display: "H1" flashes. Display: "H1" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this faultPump motor and power steering operations inhibited. Pump contactor OPEN if this fault

occurs when turning on power. Pump contactor CLOSE if this fault occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and thenoccurs during pump operation and then

OPEN if truck stops.OPEN if truck stops.

PossiblePossible

causecause

Key switch turned on while operating lift lever, faulty lift control lever or lift switches 1 and 2, faulty mainKey switch turned on while operating lift lever, faulty lift control lever or lift switches 1 and 2, faulty main

harness, faulty logic unit, faulty input unit.harness, faulty logic unit, faulty input unit.

 Trigger of Trigger of

the errorthe error

codecode

Detects lift control lever signal of CAN when turning on power (FC specification). Detects lift microswitch 1 or 2Detects lift control lever signal of CAN when turning on power (FC specification). Detects lift microswitch 1 or 2

when turning on when turning on power (MC specification).power (MC specification).

ChecksChecks

(1)(1)
If If this this fault fault occurred occurred during during If If this this fault fault occurred occurred whenwhen
pump pump motor motor operation operation turning turning on on power power 

(2) Sit on seat, then stop pump motor operation(2) Sit on seat, then stop pump motor operation
If If fault fault remains remains NormalNormal

(7) Change lift control lever to other normal control lever (7) Change lift control lever to other normal control lever 
Not Not changed changed Error Error changedchanged

(11) Disconnect battery plug, then perform inverter(11) Disconnect battery plug, then perform inverter
discharging workdischarging work

(12) Replace lift switch 1 or 2(12) Replace lift switch 1 or 2

(13) Check continuity between E-04-52 and E-36-1(68)(13) Check continuity between E-04-52 and E-36-1(68)
Check continuity between E-04-51 and E-36-2(67)Check continuity between E-04-51 and E-36-2(67)
ChecCheck short circuit between E-36-1k short circuit between E-36-1 and E-36-and E-36-66
ChecCheck short circuit between E-36-2k short circuit between E-36-2 and E-36-and E-36-66

ContinuiContinuityty, , Not Not shorted shorted No No continuicontinuityty, , ShortedShorted

(5) Turn off power (5) Turn off power  (6) Refer to error code(6) Refer to error code
"54", "67" or "(L)""54", "67" or "(L)"

(9) Repair or replace(9) Repair or replace
FC-IN harnessFC-IN harness

(10) Replac(10) Replace le l ift ift controlcontrol
lever lever 

(8) D(8) Disconnect connecisconnect connector E-36tor E-36 of microswitchof microswitch
Sit on seat, then turn on power againSit on seat, then turn on power again

If If fault fault remains remains NormalNormal

FC specificationFC specification

MCMC
specificationspecification

(4) Turn off power (4) Turn off power 
Sit on seaSit on seat,t, then turn on powthen turn on power again wer again without liftithout lift
operationoperation

If If fault fault remains remains Error Error codecode ""5454"" oror ""6767"" or or ""(L)(L)""

(3) Fail-safe function(3) Fail-safe function



2-742-74

502843502843

yy,, yy,,

(14) Disconnect battery plug(14) Disconnect battery plug

(16) Replace logic card of logic unit(16) Replace logic card of logic unit

(15) Repair or replace main harness(15) Repair or replace main harness
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2424

5V5V R/BR/B

Y/WY/W

W/YW/Y

BB

E-12E-12

E-12E-12

2323

2525

2626

5555

5454

H-04H-04

InputInput
unitunit

FC-IN harnessFC-IN harness

LiftLift
control levercontrol lever

FC speci󿬁cationFC speci󿬁cation

E-36E-36

E-36E-36

MC speci󿬁cationMC speci󿬁cation

Lift 1Lift 1

Lift 2Lift 2

GNDGND

6868    5252

515122

55

22

44

11

66
11

W/LW/L6767

6464    4343

GNDGND

LogicsLogics
E-04E-04

E-04E-04

L/WL/W

BB

H-04H-04

E-04E-04

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

2255 2233 2211 1199 -- -- -- -- -- 77 -- -- 11

226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 22

3311 2299 2277

3322 3300 2288

5 45 4 -- 2 12 1

3 3 2 2 11
6 6 5 5 44

1 1 2 2 33

  

4 4 5 5 66

(male)(male)(female)(female)
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CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.33.322 TilTilt Lt Leveever, r, FauFaulty lty SetSettinting (g (H2)H2)

Error code: H2Error code: H2

SituationSituation

Display: "H2" flashes. Display: "H2" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this faultPump motor and power steering operations inhibited. Pump contactor OPEN if this fault

occurs when turning on power. Pump contactor CLOSE if this fault occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and thenoccurs during pump operation and then

OPEN if truck stops.OPEN if truck stops.

PossiblePossible

causecause

Key switch turned on while operating tilt Key switch turned on while operating tilt lever, faulty tilt control lever or tilt lever, faulty tilt control lever or tilt switch, faulty main harness, faultyswitch, faulty main harness, faulty

logic unit, faulty input unit.logic unit, faulty input unit.

 Trigger of Trigger of

the errorthe error

codecode

Detects tilt control lever signal of CAN Detects tilt control lever signal of CAN when turning on power (FC specification). Detects tilt microswitch whenwhen turning on power (FC specification). Detects tilt microswitch when

turning on power (MC turning on power (MC specification).specification).

ChecksChecks

(1)(1)
If If this this fault fault occurred occurred during during If If this this fault fault occurred occurred whenwhen
pump pump motor motor operation operation turning turning on on power power 

(2) Sit on seat, then stop pump motor operation(2) Sit on seat, then stop pump motor operation

If If fault fault remains remains NormalNormal

(7) Change tilt control lever to other normal control lever (7) Change tilt control lever to other normal control lever 
Not Not changed changed Error Error changedchanged

(12) Replace tilt switch(12) Replace tilt switch

(6) Refer to error code(6) Refer to error code
"54", "67" or "(L)""54", "67" or "(L)"

(9) Repair or replace(9) Repair or replace
FC-IN harnessFC-IN harness

(10) Replace tilt control(10) Replace tilt control
lever lever 

(5) Turn off power (5) Turn off power 

(8) Disconnect connector E-36 of microswitch(8) Disconnect connector E-36 of microswitch
Sit on seat,Sit on seat,   then then turn turn on on power power againagain

If If fault fault remains remains NormalNormal

(11) Disconnect battery plug, then perform inverter(11) Disconnect battery plug, then perform inverter
discharging workdischarging work

(13) Check continuity between E-04-50 and E-36-3(66)(13) Check continuity between E-04-50 and E-36-3(66)
Check sCheck short circuit between E-36-3hort circuit between E-36-3 and E-36-6and E-36-6

ContinuiContinuity, ty, Not Not shorte shorte No No continuicontinuity ty , , ShortedShorted

MCMC
specificationspecification

FC specificationFC specification

If fIf fauault rlt rememaiainsns EErrrror cor codode e "5"544"" oror ""6767"" oror ""(L)(L)""

(4) Turn off power (4) Turn off power 
Sit on seat, then turn on power again without tiltSit on seat, then turn on power again without tilt
operationoperation

(3) Fail-safe function(3) Fail-safe function



2-762-76

  502844  502844

(15) Repair or replace main harness(15) Repair or replace main harness(14) Disconnect battery plug(14) Disconnect battery plug

(16) Replace logic card of logic unit(16) Replace logic card of logic unit
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E-12E-12

2323

2727

2828

2424

6464

6666

5454

H-05H-05

InputInput
unitunit

FC-IN harnessFC-IN harness

 Tilt Tilt
control levercontrol lever

FC speci󿬁cationFC speci󿬁cation

5050

4343

33

66

55

22

44

11

LogicsLogics
E-04E-04

E-04E-04

E-36E-36

MC speci󿬁cationMC speci󿬁cation

 Tilt Tilt

55

66

R/BR/B

R/YR/Y

Y/RY/R

BB

BB

Br/WBr/W

5V5V

GNDGND

GNDGND

E-12E-12

E-36E-36

H-05H-05

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

2255 2233 2211 1199 -- -- -- -- -- 77 -- -- 11

226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 22

3311 2299 2277

3322 3300 22885 4 - 2 15 4 - 2 1

33 22 11
66 55 44

11 22 33

  

44 55 66

(male)(male)(female)(female)
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CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.33.333 AttAttachachmenment 1 Let 1 Leverver, Fa, Faultulty Sey Settitting (Hng (H3)3)

Error code: H3Error code: H3

SituationSituation

Display: "H3" flashes. Display: "H3" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this faultPump motor and power steering operations inhibited. Pump contactor OPEN if this fault

occurs when turning on power. Pump contactor CLOSE if this fault occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and thenoccurs during pump operation and then

OPEN if truck stops.OPEN if truck stops.

PossiblePossible

causecause

Key switch turned on while operating attachment 1 lever, faulty Key switch turned on while operating attachment 1 lever, faulty attachment 1 control lever or attachment 1attachment 1 control lever or attachment 1

switch, faulty main harness, faulty logic unit, faulty input unit.switch, faulty main harness, faulty logic unit, faulty input unit.

 Trigger of Trigger of

the errorthe error

codecode

Detects attachment 1 control lever signal of CAN when turning on Detects attachment 1 control lever signal of CAN when turning on power (FC specification). Detectspower (FC specification). Detects

attachment 1 microswitch when turning on attachment 1 microswitch when turning on power (MC specification).power (MC specification).

ChecksChecks

(1)(1)
If If this this fault fault occurred occurred during during If If this this fault fault occurred occurred whenwhen
pump pump motor motor operation operation turning turning on on power power 

(2) Sit on seat, then stop pump motor operation(2) Sit on seat, then stop pump motor operation

If If fault fault remains remains NormalNormal

(7) Change attachment 1 control lever to other normal(7) Change attachment 1 control lever to other normal
control lever control lever 
Not Not changed changed Error Error changedchanged

(12) Replace attachment 1 switch(12) Replace attachment 1 switch

(9) Repair or replace(9) Repair or replace
FC-IN harnessFC-IN harness

(10) Replace attachment(10) Replace attachment
11 control control lever lever 

(5) Turn off (5) Turn off power power 

(8) Disconnect connector E-36 of microswitch(8) Disconnect connector E-36 of microswitch
Sit on seat, then turn on power againSit on seat, then turn on power again

If If fault fault remains remains NormalNormal

(11) Disconnect battery plug, then perform inverter (11) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(13) Check continuity between E-04-49 and E-36-4(83)(13) Check continuity between E-04-49 and E-36-4(83)
ChecCheck shork short circuit between t circuit between E-36-4E-36-4 andand E-36-6E-36-6

ContinuiContinuity, ty, Not Not shorted shorted No No continuicontinuityty, , ShortedShorted

If If fault fault remains remains Error Error codecode ""5454"" oror ""6767"" oror ""(L)(L)""

(6) "Refer to error code(6) "Refer to error code
"54", "67" or "(L)""54", "67" or "(L)"

MCMC
specificationspecification

FC specificationFC specification

(4) Turn off power. Sit on seat, then turn on power(4) Turn off power. Sit on seat, then turn on power
again without again without attachment attachment 1 operation1 operation

(3) Fail-safe function(3) Fail-safe function



2-782-78

502845502845

(15) Repair or replace main harness(15) Repair or replace main harness(14) Disconnect battery plug(14) Disconnect battery plug

(16) Replace logic card of logic unit(16) Replace logic card of logic unit
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E-12E-12

2323

2929

3030

24245555

6464

8383

5454

H-06H-06

InputInput
unitunit

FC-IN harnessFC-IN harness

control levercontrol lever
Attachment 1Attachment 1

FC speci󿬁cationFC speci󿬁cation

MC speci󿬁cationMC speci󿬁cation

55

66

R/BR/B

Y/BY/B

B/YB/Y

BB

5V5V

GNDGND

E-36E-36

4949
Y/LY/L0/12V0/12V

434366

55

22

44
11

44

LogicsLogics

E-04E-04

E-04E-04

GNDGND

Aux 1Aux 1

E-12E-12

E-36E-36

H-06H-06

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

2255 2233 2211 1199 -- -- -- -- -- 77 -- -- 11

226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 22

3311 2299 2277

3322 3300 22885 4 - 2 15 4 - 2 1

33 22 11
66 55 44

11 22 33
44 55 66

(male)(male)(female)(female)
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CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.33.344 AttAttachachmenment 2 Let 2 Leverver, Fa, Faultulty Sey Settitting (Hng (H4)4)

Error code: H4Error code: H4

SituationSituation

Display: "H4" flashes. Display: "H4" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this faultPump motor and power steering operations inhibited. Pump contactor OPEN if this fault

occurs when turning on power. Pump contactor CLOSE if this fault occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and thenoccurs during pump operation and then

OPEN if truck stops.OPEN if truck stops.

PossiblePossible

causecause

Key switch turned on while operating attachment 2 lever, faulty Key switch turned on while operating attachment 2 lever, faulty attachment 2 control lever or attachment 2attachment 2 control lever or attachment 2

switch, faulty main harness, faulty logic unit, faulty input unit.switch, faulty main harness, faulty logic unit, faulty input unit.

 Trigger of Trigger of

the errorthe error

codecode

Detects attachment 2 control lever signal of CAN when turning on Detects attachment 2 control lever signal of CAN when turning on power (FC specification). Detectspower (FC specification). Detects

attachment 2 microswitch when turning on attachment 2 microswitch when turning on power (MC specification).power (MC specification).

ChecksChecks

(1)(1)
If If this this fault fault occurred occurred during during If If this this fault fault occurred occurred whenwhen
pump pump motor motor operation operation turning turning on on power power 

(2) Sit on seat, then stop pump motor operation(2) Sit on seat, then stop pump motor operation
If If fault fault remains remains NormalNormal

(4) Turn off power. Sit on seat, then turn on power again(4) Turn off power. Sit on seat, then turn on power again
without without attachment attachment 2 2 operaoperationtion
IIf  f  ffaauullt  t  rreemmaaiinnss EErrrroor  cr  cooddee ""5454"" oror ""6767"" oror ""(L)(L)""

(8) Change attachment 2 control lever to other normal(8) Change attachment 2 control lever to other normal
control lever control lever 

Not Not changed changed Error Error changedchanged

(12) Replace attachment 2 switch(12) Replace attachment 2 switch

(7) Disconnect connector E-36 of microswitch(7) Disconnect connector E-36 of microswitch
Sit on seat, then turn on power againSit on seat, then turn on power again
If If fault fault remains remains NormalNormal

(11) Disconnect battery plug, then perform inverter (11) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(9) Repair or replace(9) Repair or replace
FC-IN harnessFC-IN harness

(10) Replace attachment(10) Replace attachment
22 controcontrol levl lever er 

(5) Turn off power (5) Turn off power  (6) Refer to error code(6) Refer to error code
"54", "67" or "(L)""54", "67" or "(L)"

(13) Check continuity between E-04-48 and E-36-5(121)(13) Check continuity between E-04-48 and E-36-5(121)
ChecCheck shork short circuit between E-t circuit between E-36-536-5 andand E-36-6E-36-6

ContinuiContinuity, ty, Not Not shorted shorted No No continuicontinuity, ty, ShortedShorted

MCMC
specificationspecification

FC specificationFC specification

(3) Fail-sa(3) Fail-safe fe functionfunction
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(14) Disconnect battery plug(14) Disconnect battery plug

((1155)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiic  c  uunniitt ((1166)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  mmaaiin  n  hhaarrnneessss
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E-12E-12

2323

3131

3232

2424

H-07H-07

InputInput
unitunit

FC-IN harnessFC-IN harness

control levercontrol lever
Attachment 2Attachment 2

FC speci󿬁cationFC speci󿬁cation

E-36E-36
MC speci󿬁cationMC speci󿬁cation

R/BR/B

L/YL/Y

Y/LY/L

BB

5V5V

GNDGND

484855

66

55

22
44

11

G/WG/W0/12V0/12V

6464

121121

4343

LogicsLogics
E-04E-04

E-04E-04

BBGNDGND

Aux 2Aux 2

E-12E-12

E-36E-36

H-07H-07

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

2255 2233 2211 119 -9 - -- -- -- -- 77 -- -- 11

226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 22

3311 2299 2277

3322 3300 2288

5 45 4 -- 2 12 1

33 22 11
66 55 44

11 22 33

  

44 55 66

(male)(male)(female)(female)
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CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.33.355 SeaSeat Switt Switch, Fch, Faulaulty Setty Settinting for Hyg for Hydradrauliulic ((L)c ((L)))

Error code: (L)Error code: (L)

SituationSituation

Display: "L" flashes. Pump motor and Display: "L" flashes. Pump motor and power steering operations inhibited. Pump contactor OPEN if this faultpower steering operations inhibited. Pump contactor OPEN if this fault

occurs when turning on power. Pump contactor CLOSE if this fault occurs when turning on power. Pump contactor CLOSE if this fault occurs during pump operation and thenoccurs during pump operation and then

OPEN if truck stops.OPEN if truck stops.

PossiblePossible

causecause

Operator not seated, seat switch turned off during pump motor operation, improper seat suspensionOperator not seated, seat switch turned off during pump motor operation, improper seat suspension

adjustment, faulty seat switch, faulty main harness, adjustment, faulty seat switch, faulty main harness, faulty logic unit.faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Detects seat switch opening when turning on power or during pump operation.Detects seat switch opening when turning on power or during pump operation.

ChecksChecks

(1)(1)
If If this this fault fault occurred occurred during during If If this this fault fault occurred occurred whenwhen
turning turning on on power power turning turning on on power power 

(2) Sit on seat, then stop pump mot(2) Sit on seat, then stop pump motor operationor operation

If If fault fault remains remains NormalNormal

(4) Turn off power (4) Turn off power 
Sit on seat, then turn on power againSit on seat, then turn on power again

(5) Turn off power (5) Turn off power 

(6) Adjust seat suspension(6) Adjust seat suspension
If If fault fault remains remains NormalNormal

(8) Disconnect battery plug(8) Disconnect battery plug

(10) Disconnect battery plug, then perform inverter(10) Disconnect battery plug, then perform inverter
discharging workdischarging work

(12) Disc(12) Disconneconnect connectort connectors E-04s E-04 and E-03and E-03 of logic unitof logic unit

(11) Replace seat switch(11) Replace seat switch

If fault remainsIf fault remains

(3) Fail-safe function(3) Fail-safe function

(7) Faulty s(7) Faulty seat switcheat switch positionposition

(9) Disconnect connector C-02, then short-circuit(9) Disconnect connector C-02, then short-circuit
between terminals C-02-2 and C-02-3between terminals C-02-2 and C-02-3
Turn oTurn onn power power againagain

If If fault fault remains remains NormalNormal
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( )( ) gg
Check Check continuitcontinuity between y between C-02-2C-02-2 and E-04-43(64)and E-04-43(64)
Check Check continuitcontinuity between y between CC-02-3-02-3 and E-03-33(58)and E-03-33(58)

Continuity Continuity No No continuitycontinuity

((1133)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiic  c  uunniitt ((1144)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  mmaaiin  n  hhaarrnneessss
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LogicsLogics
E-03E-03

E-03E-03

LogicsLogics

E-04E-04

E-04E-04

6464    4343

11

33

22

3232

3333

5757

5858

C-02C-02

C-02C-02

Seat belt switchSeat belt switch

Seat switchSeat switch

GNDGND
BB

Y/LY/L

W/BW/B

0/12V0/12V

0/12V0/12V

GNDGND

-- -- 337 37 35 35 333 -- -- --

-- -- 3388 3366 3344 3322 -- 2288

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

(male)(male)(female)(female)

33 22 11 11 22 33
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CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.3.3636 FNFNR LR Levever Fer Fauault (lt (EEEE))

Error code: EEError code: EE

SitSituatuationion GeGear ar of of levlever er chachangenges ts to no neuteutral ral stastatustusl, tl, thus hus tratravelveling ing inhinhibiibitedted..

PossiblePossible

causecause

Lever fault, harness fault, logic unit faultLever fault, harness fault, logic unit fault

 Trigger of Trigger of

the errorthe error

codecode

All FNRs are ON All FNRs are ON (armrest FNR)(armrest FNR)

All FNRs are OFFAll FNRs are OFF

Both FRs are ON (normal or Both FRs are ON (normal or foot direction)foot direction)

ChecksChecks

(1) (1) Disconnect battery plugDisconnect battery plug and dischargeand discharge

(4) Replace harness(4) Replace harness(3) Connect A-01(3) Connect A-01

ChecCheck continuity betwk continuity betweeneen E-E-04-4304-43 and E-03-3and E-03-377

ChecCheck continuity betwk continuity betweeneen E-E-04-4304-43 and E-03-3and E-03-366
Check Check continuitcontinuity betweeny between E-03-36 E-03-36 and E-03-37and E-03-37

OpenOpen
  

shortshort

(2) Disc(2) Disconnectonnect E-03, E-04, and A-E-03, E-04, and A-01 harnesses01 harnesses
Place FNR lever in neutral.Place FNR lever in neutral.
ChecCheck continuity betwk continuity betweeneen E-E-04-4304-43 and E-and E-03-3703-37
ChecCheck continuity betwk continuity betweeneen E-E-04-4304-43 and E-and E-03-3603-36
Check Check continuitcontinuity betweeny between E-03-36 E-03-36 and E-and E-03-3703-37

OpenOpen   shortshort

Other than armrest FNROther than armrest FNR

(7) D(7) Disconnect battery plugisconnect battery plug and dischargeand discharge

((1010) Connect B-01) Connect B-01

With FNR lever in neutralWith FNR lever in neutral,,

check continuity between E-12-18 and E-12-14 andcheck continuity between E-12-18 and E-12-14 and

check continuity between E-12-20 and E-12-14check continuity between E-12-20 and E-12-14

Armrest FNRArmrest FNR

(8) D(8) Disconnectisconnect E-12 and E-12 and B-01B-01
PlacPlace FNRe FNR lever in neulever in neutraltral
With tester, check continuity between:With tester, check continuity between:

E-12-18 E-12-18 andand E-12-14E-12-14

E-12-19 and E-12-14E-12-19 and E-12-14
E-12-20 and E-12-14E-12-20 and E-12-14

OpenOpen
  

shortshort

((55)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiin  n  uunniitt ((66)  )  RReeppllaacce  e  FFNNR  R  lleevveer  r  

(9) (9) Check Check continuitcontinuity y between B-01-between B-01-1 and 1 and E-12-19E-12-19
Continuity Continuity No No continuitycontinuity

(11) Replace harness(11) Replace harness
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With FNR lever in position other than neutralWith FNR lever in position other than neutral,,

check continuity between E-12-19 and 14check continuity between E-12-19 and 14
OpenOpen

  
shortshort

((1144)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiic  c  uunniitt ((1155)  )  RReeppllaacce  e  hhaarrnneessss

(12) With FNR lever in neutral(12) With FNR lever in neutral
Check continuity between E-12-19 and E-12-14Check continuity between E-12-19 and E-12-14

Continuity Continuity No No continuitycontinuity

(13) Replace FNR lever (13) Replace FNR lever 
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GNDGND

LogicsLogics
   Back Back buzzerbuzzer

E-04 and E-03E-04 and E-03

E-03E-03

4343

1818

1919
2020

1414

F F 22

11
44

33
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GNDGND

Joystick boxJoystick box
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Input unitInput unit

3737

3636
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106106
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RR

88

66
44

DirectionDirection
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ForwardForward

ReverseReverse

Accel idleAccel idle
switchswitch

GNDGND    B/WB/W

BrBr

G/WG/W

L/RL/R

W/LW/L

G/BG/B

G/RG/R

A-01A-01

A-01A-01

GNDGNDGNDGND

Pump inverterPump inverter
N terminalN terminal

NEGNEG

NN

B-01B-01

B-01B-01

E-12E-12

E-04E-04

E-12E-12

2255 2233 2211 119 -9 - -- -- -- -- 77 -- -- 11

226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 22

3311 2299 2277

3322 3300 2288

-- -- 337 37 35 35 333 -- -- --

-- -- 3388 3366 3344 3322 -- 2288

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

--44

88 --

--

66

--

--

----

-- 66

--

--

44

88

11 22

4433

(male)(male)(female)(female)
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226 26 244 -- 220 10 188 -- 1144 -- -- 88 -- -- 223322 3300 2288
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3.33.377 DisDisplaplay Cy Commommuniunicatcation ion FauFault lt (60(60))

Error code: 60Error code: 60

SituationSituation
Display: "60".Display: "60".

NNoorrmmaal  l  ttrruucck  k  ooppeerraattiioonn AAlll  l  ttrruucck  k  ooppeerraattiioonns  s  iinnhhiibbiitteedd

PossiblePossible

causecause

Faulty main harness, faulty display unit, faulty logicFaulty main harness, faulty display unit, faulty logic

unit.unit.
Faulty logic unitFaulty logic unit

 Trigger of Trigger of

the errorthe error

codecode

Communication is impossible. Hour meter data Communication is impossible. Hour meter data ofof

display unit is abnormal.display unit is abnormal.
Communication is impossible.Communication is impossible.

ChecksChecks

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

(10) Check to see if these are shorted to other signal(10) Check to see if these are shorted to other signal
cablescables

Not Not shorted shorted ShortedShorted

(14) R i l h(14) R i l h

(12) Replace display unit(12) Replace display unit

(13) Di t b tt l th f i t(13) Di t b tt l th f i t

If fault remainsIf fault remains

(5) Replace harness(5) Replace harness(4) Connect E-02(4) Connect E-02
MeasurMeasure resistance resistance betweene between H-0H-03-9 and103-9 and10
(harness side)(harness side)

120120± 5± 5 NotNot

(7) S(7) See troublee troubleshootieshooting for code Eng for code E 6565(6) Measure (6) Measure resistance betweenresistance between H-03-9 and H-03-9 and 1010
(displace side)(displace side)

120120± 5± 5 NotNot

(9) Replace display(9) Replace display

(11) Replace harness(11) Replace harness

CANCAN

(3) Disconnect connector E-02 and H-03(3) Disconnect connector E-02 and H-03
Check continuity between E-02-5 and H-03-9(3)Check continuity between E-02-5 and H-03-9(3)
Check continuity between E-02-6 and H-03-10(4)Check continuity between E-02-6 and H-03-10(4)

Continuity Continuity No No continuitycontinuity

(8) Connect H-03 and disconnect E-02(8) Connect H-03 and disconnect E-02
Measure resMeasure resistance between Eistance between E-02-5-02-5 and 6and 6

(harness side)(harness side)
6060± 5± 5 NotNot

(2) Check connection of display connector (2) Check connection of display connector 

"" ""
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(14) Repair or replace harness(14) Repair or replace harness(13) Disconnect battery plug, then perform inverter (13) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(15) Replace logic card of logic unit(15) Replace logic card of logic unit
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LogicsLogics

E-02E-02

E-01E-01
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1515 106106

DisplayDisplay

H-0H-033

105105

105105

105105
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10 A10 A

Key switchKey switch

Fuse holderFuse holder

Emetrgency SWEmetrgency SW

EmetrgeEmetrgency ncy SWSW

Power cardPower card

Power cardPower card

E-01E-01

E-01E-01

E-21E-21

E-21E-21

C-08C-08

H-02H-02
(FC)(FC)

H-02H-02
(FC)(FC)

22 11 E-37E-37
(MC)(MC)

E-37E-37
(MC)(MC)

C-08C-08

H-03H-03

Battery +Battery +

Battery voltageBattery voltage

CANCAN

CANCAN

R/WR/W

R/BR/B

WW
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B/WB/WGNDGND

WBWB
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(male)(male)(female)(female)

(male)(male)(female)(female)

115 15 13 13 111 99 -- 55 33 --

1166 1144 112 12 100 -- 66 44 --

22 11

44 33

22 11 11 22

22 11

2233 11
7 6 5 47 6 5 4

1100 99 88

2211 33
4 5 6 74 5 6 7

88 99 1100

11----44--------991010
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3.33.388 LogLogic Cic Card ard IniInitiatializlize Fe Failailure ure (61(61))

Error code: 61Error code: 61

SitSituatuationion DisDisplaplay: "6y: "61". 1". All tAll trucruck opek operatrationions inhs inhibiibitedted. Lin. Line coe contantactoctor OPr OPEN anEN and ST cd ST contontactactor Oor OPENPEN..

PossiblePossible

causecause

Setup Option Group 3 data not set, Setup Option Group 1 and Setup Option Group 3 data not set, Setup Option Group 1 and 2 default data not set, faulty 2 default data not set, faulty Setup Option data,Setup Option data,

faulty logic unit.faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Setup Option data is in Setup Option data is in abnormal setting range. MC specification is set at #43 abnormal setting range. MC specification is set at #43 while CAN data is while CAN data is received fromreceived from

input unit or output unit.input unit or output unit.

ChecksChecks

(1) Turn off power, then turn on power in Setup Option Group(1) Turn off power, then turn on power in Setup Option Group3 setting3 setting

(2) Set Setup Option Group 3 data(2) Set Setup Option Group 3 data
Confirm tConfirm that SUO hat SUO #43 and 50 have been set up correctly and thei#43 and 50 have been set up correctly and their combinatior combinationn
with output unit with output unit and input unit is and input unit is corcorrectrect

(3) S(3) Set Setup Option default et Setup Option default datadata

(4) Turn on power (4) Turn on power 

(5) With service tool, set Setup Option Group 3 data(5) With service tool, set Setup Option Group 3 data

(9) With service tool, set Setup Option Group 3 data(9) With service tool, set Setup Option Group 3 data

(6) With service tool, set Setup Option default data(6) With service tool, set Setup Option default data

(7) Disconnect battery plug(7) Disconnect battery plug

(8) Replace logic card of logic unit(8) Replace logic card of logic unit

(10) With service tool, set Setup Option default data(10) With service tool, set Setup Option default data

If fault remainsIf fault remains

If fault remainsIf fault remains

InputInput
outputoutput

oouuttppuutt --

InputInput
outputoutput

Tilt horizon FunctionTilt horizon Function

Enable DisableEnable Disable

FCFC

MCMC
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3.3.3939 LoLogigics cs FaFaulult (t (6262))

Error code: 62Error code: 62

SitSituatuationion DisDisplaplay: "6y: "62". 2". All tAll truruck ock operperatiations ons inhinhibiibitedted. Li. Line cne contontactactor Oor OPEN PEN and and pumpump cop contantactoctor OPr OPEN.EN.

PossiblePossible

causecause
Faulty EEPROM data, faulty logic unit.Faulty EEPROM data, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

ROM/RAM SUM value of logic card is ROM/RAM SUM value of logic card is different from check data. EEPROM SUM value of logic card is different from check data. EEPROM SUM value of logic card is differentdifferent

from check data.from check data.

ChecksChecks

(1) Turn off power, then turn on power in Setup Option Group(1) Turn off power, then turn on power in Setup Option Group3 setting3 setting

(2) Set Setup O(2) Set Setup Option ption Group Group 3 data3 data

(3) S(3) Set Setup Option default et Setup Option default datadata

(4) Turn on power in "RUN" mode(4) Turn on power in "RUN" mode

(6) See troubleshooting for code "61"(6) See troubleshooting for code "61"(5) Disconnect battery plug, then perform inverter (5) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(7) Replace logic card of logic unit(7) Replace logic card of logic unit

(8) With (8) With service tool, set Setup Optservice tool, set Setup Option Group ion Group 3 data3 data
Set Setup Option default dataSet Setup Option default data

Error code "61"Error code "61"
If If fault fault remains remains "62""62"
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3.43.400 TraTractiction Ion Invenverterter R.r R.H., H., FauFault (lt (63)63)

Error code: 63Error code: 63

SituationSituation

Display: "63". All Display: "63". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction moto Traction motor and pump mor and pump motor operation tor operation inhibited. If this fault oinhibited. If this fault occurs before Sccurs before ST contactor CLOT contactor CLOSE, allSE, all

operations inhibited except lowering the mast.operations inhibited except lowering the mast.

PossiblePossible

causecause

Faulty main harness or connector E-07 comes off.Faulty main harness or connector E-07 comes off.

(Communicatio(Communication between logic unit n between logic unit and traction inverter.)and traction inverter.)

Faulty logic unit.Faulty logic unit.

Display faultDisplay fault

 Trigger of Trigger of

the errorthe error

codecode

 Traction inverte Traction inverter is connected r is connected as pump inverteras pump inverter

(E-07-9 is connected to GND or (E-07-9 is connected to GND or installed pump DSP card).installed pump DSP card).

ROM SUM value of traction inverter is different from check data.ROM SUM value of traction inverter is different from check data.

RAM of traction inverter is faultyRAM of traction inverter is faulty

Communication betweeCommunication between logic unit n logic unit and traction inverter is and traction inverter is impossible.impossible.

ChecksChecks

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

(2) Remove DSP cover, then remove connector E-07(2) Remove DSP cover, then remove connector E-07
Check the contact face both of connector E-07on harness Check the contact face both of connector E-07on harness sideside and Eand E-- 07on i07on invnvererteter sr sididee
Connect connector E-07 and tuning on power Connect connector E-07 and tuning on power 

If If fault (63) remfault (63) remainsains

(3) Disconnect battery plug, then perform inverter discharging work(3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01(4) Disconnect connector E-01
Check Check no cno continuiontinuity between Ety between E-01-3-01-3 and Eand E-01-6 -01-6 Check Check no continuity between Eno continuity between E-01-3-01-3 and Eand E-01-11-01-11
Check Check no cno continuiontinuity between Ety between E-01-4-01-4 and Eand E-01-6 -01-6 Check Check no continuity between Eno continuity between E-01-4-01-4 and Eand E-01-11-01-11

NNo  o  CCoonnttiinnuuiittyy CCoonnttiinnuuiittyy

(6) Repair or replace main harness(6) Repair or replace main harness

(7) Dis(7) Disconnconnect connecect connector E-02tor E-02 of logic unitof logic unit
(Already disconnected. E-07 and E01)(Already disconnected. E-07 and E01)
Check Check continuitcontinuity between y between EE-02-5-02-5 and E-and E-07-3(3)07-3(3)
Check continuity between E-02-6 and E-07-4(4)Check continuity between E-02-6 and E-07-4(4)

CCoonnttiinnuuiittyy NNo  o  CCoonnttiinnuuiittyy

(5) Disconnect connector E-07 and E-01 of logic unit.(5) Disconnect connector E-07 and E-01 of logic unit.
Check continuity between E-01-4 and E-07-18(11)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-01-6 and E-07-20(12)
Check continuity between E-01-3 and E-07-17(10)Check continuity between E-01-3 and E-07-17(10)

CCoonnttiinnuuiittyy NNo  o  CCoonnttiinnuuiittyy

14 V14 V,, 8 V8 V
powpowerer supsupplyply

CACANN
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(8) (Already disconnected. E-01, E-02 and E-07)(8) (Already disconnected. E-01, E-02 and E-07)
Resistance betweenResistance between
E-02-5(3) and E-02-6(4)of harness side connectorsE-02-5(3) and E-02-6(4)of harness side connectors

6060 ±  ±  5  5  %% OOtthheer  r  tthhaan  n  6600 ± 5 %± 5 %

(10) Perform CAN check of (10) Perform CAN check of 

Pump inverPump inverter Faultter Fault (65)(65)

(9) Repair or replace main harness(9) Repair or replace main harness
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(16) Measure voltage between E-07-18(11) and E-07-20(12)(16) Measure voltage between E-07-18(11) and E-07-20(12)
Confirm value is 8 ± 2 VConfirm value is 8 ± 2 V
Measure voltage between E-07-17(10) and E-07-20(12)Measure voltage between E-07-17(10) and E-07-20(12)
Confirm value is from 14 ± 2 VConfirm value is from 14 ± 2 V

Normal AbnormalNormal Abnormal

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

(18) Replace DSP card of traction inverter (18) Replace DSP card of traction inverter  (19) Replace power supply card of logic unit(19) Replace power supply card of logic unit
If fault remainsIf fault remains

(20) Disconnect E-03, E-04, E-05, E-06, E-07, E-08(20) Disconnect E-03, E-04, E-05, E-06, E-07, E-08
RecReconfirm step (16onfirm step (16)) after power onafter power on

Normal AbnormalNormal Abnormal

(21) After step (17),(21) After step (17),
Connect E-07Connect E-07
Reconfirm step (16)Reconfirm step (16)

Normal AbnormalNormal Abnormal

(22) Repair or replace main(22) Repair or replace main
harnessharness

(24) Replace DSP of (24) Replace DSP of 
Traction inverter RightTraction inverter Right

(23) After step (17),(23) After step (17),
Connect E-06Connect E-06
Reconfirm step (16)Reconfirm step (16)

Normal AbnormalNormal Abnormal

(26) Replace DSP of (26) Replace DSP of 
Traction inverter LeftTraction inverter Left

(25) After step (17),(25) After step (17),
Connect E-05Connect E-05
Reconfirm step (16)Reconfirm step (16)

Normal AbnormalNormal Abnormal

(28) Replace DSP of Pump(28) Replace DSP of Pump
inverter inverter 

(27) After step (17),(27) After step (17),
Connect E-08Connect E-08
Reconfirm step (16)Reconfirm step (16)

Normal AbnormalNormal Abnormal

(15) Repair or replace main harness(15) Repair or replace main harness(14) Disconnect connector E-07(14) Disconnect connector E-07
Connect connector E-01 and E-02 to logic unit, thenConnect connector E-01 and E-02 to logic unit, then
turn on power againturn on power again

(13) Check E-07-8 and E-07-9 that pin is not inserted in(13) Check E-07-8 and E-07-9 that pin is not inserted in
  No No YesYes

(11) Connect connector E-07of traction inverter (11) Connect connector E-07of traction inverter 
(Already disconnected. E-02 and E01)(Already disconnected. E-02 and E01)
Resistance between E-02-5(3) and E-02-6(4) of Resistance between E-02-5(3) and E-02-6(4) of 
harness side connectorsharness side connectors

6060 ±  ±  5  5  %% OOtthheer  r  tthhaan  n  6600 ± 5 %± 5 %

(12) Replace DSP card of (12) Replace DSP card of 
traction inverter traction inverter 
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(30) Replace DSP EPS(30) Replace DSP EPS
controller controller 

(29) Replace Logics Unit(29) Replace Logics Unit
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3.43.411 TraTractiction Ion Invenverterter Lr L.H..H., F, Faulault (6t (64)4)

Error code: 64Error code: 64

SituationSituation

Display: "64". All Display: "64". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction motor  Traction motor and pump motand pump motor operation or operation inhibited. If this fault inhibited. If this fault occurs before occurs before ST contactor CLST contactor CLOSE, allOSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause

Faulty main harness or connector E-06 comes off.Faulty main harness or connector E-06 comes off.

(Communicatio(Communication between logic n between logic unit and traction inverter.)unit and traction inverter.)

Faulty logic unit.Faulty logic unit.

Display fault.Display fault.

 Trigger of Trigger of

the errorthe error

codecode

 Traction inverte Traction inverter is connecter is connected as pump invertd as pump inverter.er.

(E-06-9 is connected to GND or (E-06-9 is connected to GND or installed pump DSP card.)installed pump DSP card.)

ROM SUM value of traction inverter is different from check data.ROM SUM value of traction inverter is different from check data.

RAM of traction inverter is faulty.RAM of traction inverter is faulty.

Communication between logic unit and traction Communication between logic unit and traction inverter is impossible.inverter is impossible.

ChecksChecks

(8) (Already disconnected E-01, E-02 and E-06)(8) (Already disconnected E-01, E-02 and E-06)
Resistance betweenResistance between
E-02-5(3) and E-02-6(4)of harness side connectorsE-02-5(3) and E-02-6(4)of harness side connectors

6060 ±  ±  5  5  %% OOtthheer  r  tthhaan  n  6600 ± 5 %± 5 %

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

(2) Remove DSP cover, then remove connector E-06(2) Remove DSP cover, then remove connector E-06
Check the contact fCheck the contact face both of connector E-06 ace both of connector E-06 on harness sideon harness side and E-06 on inverter sideand E-06 on inverter side
Connect conneConnect connector E-ctor E-0606 and tuning on power and tuning on power 

If fault (64) remainsIf fault (64) remains

(3) Disconnect battery plug, then perform inverter discharging work(3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01(4) Disconnect connector E-01
Check Check no cno continuiontinuity between Ety between E-01-3-01-3 and Eand E-01-6 -01-6 Check Check no cno continuiontinuity between Ety between E-01-3-01-3 and Eand E-01-11-01-11
Check Check no cno continuiontinuity between Ety between E-01-4-01-4 and Eand E-01-6 -01-6 Check Check no cno continuiontinuity between Ety between E-01-4-01-4 and Eand E-01-11-01-11

NNo  o  CCoonnttiinnuuiittyy CCoonnttiinnuuiittyy

(6) Repair or replace main harness(6) Repair or replace main harness

(7) Dis(7) Disconneconnect connecct connector E-02tor E-02 of logic unitof logic unit
(Already disconnected. E-06 and E01)(Already disconnected. E-06 and E01)
Check Check continuitcontinuity between y between EE-02-5-02-5 and E-06-3(3)and E-06-3(3)
Check continuity between E-02-6 and E-06-4(4)Check continuity between E-02-6 and E-06-4(4)

CCoonnttiinnuuiittyy NNo  o  CCoonnttiinnuuiittyy

(5) Dis(5) Disconneconnect connecct connector E-06tor E-06 and E-01 of logic unitand E-01 of logic unit
Check continuity between E-01-4 and E-06-18(11)Check continuity between E-01-4 and E-06-18(11)
Check continuity between E-01-6 and E-06-20(12)Check continuity between E-01-6 and E-06-20(12)
Check continuity between E-01-3 and E-06-17(10)Check continuity between E-01-3 and E-06-17(10)

CCoonnttiinnuuiittyy NNo  o  CCoonnttiinnuuiittyy

14V, 8V14V, 8V
powpowerer susupplypply

CANCAN

(9) Repair or replace main harness(9) Repair or replace main harness
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(10) Perform CAN check of(10) Perform CAN check of
Pump inverter Fault (65)Pump inverter Fault (65)

(11) Connect connector E-06of traction inverter (11) Connect connector E-06of traction inverter 
(Already disconnected. E-02 and E01)(Already disconnected. E-02 and E01)

Measure resistance of CAN with connector E-02Measure resistance of CAN with connector E-02disconnecteddisconnected
Resistance between E-02-5(3) and E-02-6(4) ofResistance between E-02-5(3) and E-02-6(4) of
harness side connectorsharness side connectors

6060 ±  ±  5  5  %% OOtthheer  r  tthhaan  n  6600 ± 5 %± 5 %

(12) Replace DSP card of (12) Replace DSP card of 
traction inverter traction inverter 
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(15) Measure voltage between E-06-18(11) and E-06-20(12)(15) Measure voltage between E-06-18(11) and E-06-20(12)
Confirm value is 8 ± 2 VConfirm value is 8 ± 2 V
Measure voltage between E-06-17(10) and E-06-20(12)Measure voltage between E-06-17(10) and E-06-20(12)
Confirm value is from 14 ± 2 VConfirm value is from 14 ± 2 V

Normal Normal AbnorAbnormamall

(16) Disconnect battery plug, then perform inverter discharging work(16) Disconnect battery plug, then perform inverter discharging work

(17) Replace DSP card of traction inverter (17) Replace DSP card of traction inverter  (18) Replace power supply card of logic unit(18) Replace power supply card of logic unit
If fault remainsIf fault remains

(19) Disconnect E-03, E-04, E-05, E-06, E-07, E-08(19) Disconnect E-03, E-04, E-05, E-06, E-07, E-08
RecReconfirm step (15onfirm step (15)) after power onafter power on

Normal AbnormalNormal Abnormal

(20) After step (16),(20) After step (16),
Connect E-07Connect E-07
Reconfirm step (15)Reconfirm step (15)

Normal AbnormalNormal Abnormal

(21) Repair or replace main(21) Repair or replace main
harnessharness

(23) Replace DSP of (23) Replace DSP of 
Traction inverter RightTraction inverter Right

(22) After step (16),(22) After step (16),
Connect E-06Connect E-06

Reconfirm step (15)Reconfirm step (15)
Normal AbnormalNormal Abnormal

(25) Replace DSP of (25) Replace DSP of 
Traction inverter LeftTraction inverter Left

(24) After step (16),(24) After step (16),
Connect E-05Connect E-05
Reconfirm step (15)Reconfirm step (15)

Normal AbnormalNormal Abnormal

(27) Replace DSP of Pump(27) Replace DSP of Pump
inverter inverter 

(26) After step (16),(26) After step (16),
Connect E-08Connect E-08
Reconfirm step (15)Reconfirm step (15)

Normal AbnormalNormal Abnormal

(29) Replace DSP EPS(29) Replace DSP EPS
controller controller 

(28) Replace Logics Unit(28) Replace Logics Unit
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3.3.4242 PuPump mp InInvevertrter er FaFaulult(t(6565))

Error code: 65Error code: 65

SituationSituation

Display: "65". All Display: "65". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction moto Traction motor and pump mor and pump motor operation tor operation inhibited. If this fault oinhibited. If this fault occurs before Sccurs before ST contactor CLOT contactor CLOSE, allSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause

Faulty main harness or connector E-05 comes off.Faulty main harness or connector E-05 comes off.

(Communicatio(Communication between logic unit n between logic unit and traction inverter.)and traction inverter.)

Faulty logic unit.Faulty logic unit.

Display faultDisplay fault

 Trigger of Trigger of

the errorthe error

codecode

Pump inverter is connected as Pump inverter is connected as traction inverter.traction inverter.

(E-05-9 is connected to GND or (E-05-9 is connected to GND or installed traction DSP card.)installed traction DSP card.)

ROM SUM value of pump inverter is different from check data.ROM SUM value of pump inverter is different from check data.

RAM of pump inverter is faulty.RAM of pump inverter is faulty.

Communication betweeCommunication between logic unit n logic unit and traction inverter is and traction inverter is impossible.impossible.

ChecksChecks

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

(6) Disconnect connector E-02 of logics Unit(6) Disconnect connector E-02 of logics Unit
(Already disconnected E-05 and E-01)(Already disconnected E-05 and E-01)
Check Check continuitcontinuity between y between E-02-5E-02-5 and E-06-3(3)and E-06-3(3)
Check Check continuitcontinuity between y between E-02-6E-02-6 and E-06-4(4)and E-06-4(4)
Check continuity between E-05-14 and E-05-15Check continuity between E-05-14 and E-05-15

C ti itC ti it NN ti itti it

CACANN

14V, 8V14V, 8V
powpowerer supsupplyply

(5) Disc(5) Disconnect connector E-05 andonnect connector E-05 and E-01 of logics UE-01 of logics UnitnitChecCheck continuity k continuity between between E-01-4E-01-4 and E-05-18(11and E-05-18(11))
ChecCheck continuity k continuity between between E-01-6E-01-6 and E-05-20(12and E-05-20(12))
ChecCheck continuity k continuity between between E-01-3E-01-3 and E-05-17(10and E-05-17(10))

ContinuiContinuity ty No No ContinuiContinuityty

(2) Remove DSP cover, then remove connector E-05(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 sideCheck 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 Connect connector E-05 and tuning on power 

If fault (65) remainsIf fault (65) remains

(3) Disconnect battery plug, then perform inverter discharging work(3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01(4) Disconnect connector E-01
ChecCheck no k no continuity between continuity between E-01-3E-01-3 and E-01-and E-01-66
ChecCheck no k no continuity between continuity between E-01-3E-01-3 and E-01-and E-01-1111
ChecCheck no k no continuity between continuity between E-01-4E-01-4 and E-01-and E-01-66
ChecCheck no k no continuity between continuity between E-01-4E-01-4 and E-01-and E-01-1111

No No Continuity Continuity ContinuityContinuity
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Continuity Continuity No No continuitycontinuity

(7) Repair of replace main harness(7) Repair of replace main harness

(8) Resistance between E-02-5 and E-02-6 of harness side connectors(8) Resistance between E-02-5 and E-02-6 of harness side connectors
120120  ± ± 5 5 % % Other Other than than 120120  ± 5 %± 5 %

(10) Perform CAN check of Display communication(10) Perform CAN check of Display communication

Fault (60)Fault (60)

(9) Measure resistance of CAN for Pump inverter(9) Measure resistance of CAN for Pump inverter
DSP cardDSP card
Resistance between E-05-3 and E-05-4 of DSP cardResistance between E-05-3 and E-05-4 of DSP card
side connectorsside connectors

120120  ± ± 5 5 % % Other Other than than 120120  ± 5 %± 5 %

(11) Replace DSP card of pump inverter(11) Replace DSP card of pump inverter
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(16) Repair or replace harness(16) Repair or replace harness

(18) Disconnect battery plug, then perform inverter discharging work(18) Disconnect battery plug, then perform inverter discharging work

(19) Replace DSP card of left traction inverter (19) Replace DSP card of left traction inverter 

(17) Measure voltage (17) Measure voltage between E-between E-05-18and05-18and E-E-05-20(12)05-20(12)
VoVoltagltage she shouould be ld be is is 88 ±± 22 VV
MeasurMeasure voltage between e voltage between E-05-17E-05-17 andand E-0E-05-20(12)5-20(12)
Voltage should be is 14 ± 2 VVoltage should be is 14 ± 2 V

NormalNormal   AbnormalAbnormal

(15) Disconnect connecter E-05(15) Disconnect connecter E-05
Connect connector E-Connect connector E-01 and E-0201 and E-02 to logic unit, to logic unit, thenthen
turn onturn on power power againagain

(20) Replace power supply card of logic unit(20) Replace power supply card of logic unit
If fault remainsIf fault remains

(21) Disconnect E-03, E-04, E-05, E-06, E-07, E-08(21) Disconnect E-03, E-04, E-05, E-06, E-07, E-08
Reconfirm step (17) after power onReconfirm step (17) after power on

Normal AbnormalNormal Abnormal

(22) After step (18),(22) After step (18),
Connect E-07Connect E-07
Reconfirm step (17)Reconfirm step (17)

Normal AbnormalNormal Abnormal

(23) Repair or replace main(23) Repair or replace main
harnessharness

(25) Replace DSP of(25) Replace DSP of
Traction inverter RightTraction inverter Right

(24) After step (18),(24) After step (18),
Connect E-06Connect E-06
Reconfirm step (17)Reconfirm step (17)

Normal AbnormalNormal Abnormal

(27) Replace DSP of(27) Replace DSP of

Traction inverter LeftTraction inverter Left

(26) After step (18),(26) After step (18),

Connect E-05Connect E-05Reconfirm step (17)Reconfirm step (17)
Normal AbnormalNormal Abnormal

(29) Replace DSP of Pump(29) Replace DSP of Pump
inverter inverter 

(28) After step (18),(28) After step (18),
Connect E-08Connect E-08
Reconfirm step (17)Reconfirm step (17)

Normal AbnormalNormal Abnormal

(31) Replace DSP EPS(31) Replace DSP EPS
controllercontroller

(30) Replace Logics Unit(30) Replace Logics Unit

(13) C(13) Check E-0heck E-05-85-8 that pin is not inserted inthat pin is not inserted in
NoNo    Yes Yes

(12) Connect connector E-05 of pump inverter (12) Connect connector E-05 of pump inverter 
(Already disconnected E-02 and E-01)(Already disconnected E-02 and E-01)
Resistance between E-02-5 and E-02-6 of harnessResistance between E-02-5 and E-02-6 of harness
side connectorsside connectors
6060  ± ± 5 5 % % Other Other than than 6060  ± 5 %± 5 %

(14) Replace DSP card of pump inverter(14) Replace DSP card of pump inverter
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controller controller 
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3.3.4343 InInpuput Unt Unit it FaFaulult (6t (67)7)

Error code: 67Error code: 67

SitSituatuationion DisDisplaplay: "6y: "67". 7". All tAll trucruck opek operatrationions inhs inhibiibitedted. Lin. Line coe contantactoctor OPr OPEN anEN and pumd pump cop contantactoctor OPr OPEN.EN.

PossiblePossible

causecause Faulty remote input unit, faulty main harness, Faulty remote input unit, faulty main harness, faulty logic unit.faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

ROM/RAM SUM value of input unit is ROM/RAM SUM value of input unit is different from check data. Communication with input unit is impossible.different from check data. Communication with input unit is impossible.

SUO #43 (Hydraulic Control SUO #43 (Hydraulic Control Selection) is incorrect.Selection) is incorrect.

ChecksChecks

(2) (2) ChecCheck inpuk input unit status wt unit status with FC inpith FC inputut //outputoutput monitor monitor 
NormalNormal   Error Error 

(4) Disconnect battery plug, then replace input unit(4) Disconnect battery plug, then replace input unit(3) Turn off power (3) Turn off power 

(5) Dis(5) Disconnect connector E-12connect connector E-12 of input unitof input unit, then measure, then measure voltage between E-12-1(12) voltage between E-12-1(12) and E-12-2(10)and E-12-2(10)
CoConfirnfirm vam value ilue is s 1414 ±± 22 VV

NormalNormal   AbnormalAbnormal

(7) Turn off power(7) Turn off power, then disconnect connector H, then disconnect connector H-02-02 of of 
harness harness and connector H-02and connector H-02 of FC-of FC-IN harnessIN harness

(9) Measure voltage between H-02-07(12) and H-02-10(10)(9) Measure voltage between H-02-07(12) and H-02-10(10)
ConConfirm vafirm value is lue is 1414 ±± 2 V2 V

Normal AbnormalNormal Abnormal

(14) Check continuity between E-01-3 and H-02-10(10)(14) Check continuity between E-01-3 and H-02-10(10)
Check continuity between E-01-6 and H-02-7(12)Check continuity between E-01-6 and H-02-7(12)

ContinuityContinuity   No continuityNo continuity

(6) Disconnect battery plug, then perform inverter (6) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(11) Repair or replace(11) Repair or replace
FC-IN harnessFC-IN harness

(12) Disconnect battery(12) Disconnect battery
plugplug,, then perfothen performrm
inverter inverter 
discharging workdischarging work

(17) Replace power(17) Replace power
supplysupply card card of logicof logic
unitunit

(18) Repair or replace(18) Repair or replace
mainmain harharnesnesss

(1)(1)
Without service toolWithout service tool   With service toolWith service tool

(15) Repair or replace(15) Repair or replace
FC-IN harnessFC-IN harness

(10) Replace input unit(10) Replace input unit

(16) Repair or replace(16) Repair or replace
mainmain harharnesnesss

(8) D(8) Disconnect cisconnect connector E-02onnector E-02 of logic unitof logic unit
Check continuity between E-12-7 and E-02-5(3)Check continuity between E-12-7 and E-02-5(3)
Check continuity between E-12-8 and E-02-6(4)Check continuity between E-12-8 and E-02-6(4)

Continuity Continuity No No continuitycontinuity

(13) Disconnect connector H-02of FC-IN harness(13) Disconnect connector H-02of FC-IN harness
Check Check continuitcontinuity between y between H-02-1H-02-1 and E-and E-02-5(3)02-5(3)
Check Check continuitcontinuity between y between H-02-4H-02-4 and E-and E-02-6(4)02-6(4)
Continuity Continuity No No continuitycontinuity
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3.3.4444 OuOutptput ut UnUnit it FaFaulult (t (6868))

Error code: 68Error code: 68

SitSituatuationion DisDisplaplay: "6y: "68". 8". All tAll trucruck opek operatrationions inhs inhibiibitedted. Lin. Line coe contantactoctor OPr OPEN anEN and pumd pump cop contantactoctor OPr OPEN.EN.

PossiblePossible

causecause Emergency switch opened, faulty remote output unit, faulty main harness, faulty logic Emergency switch opened, faulty remote output unit, faulty main harness, faulty logic unit.unit.

 Trigger of Trigger of

the errorthe error

codecode

Emergency switch is detected. ROM/RAM SUM value of output unit is different from check data.Emergency switch is detected. ROM/RAM SUM value of output unit is different from check data.

Communication witCommunication with output unit is impossible. h output unit is impossible. SUO #43 (Hydraulic ContrSUO #43 (Hydraulic Control Selection) is incorrol Selection) is incorrect. ect. SUO #50SUO #50

(Tilt Holizon Function) is incorrect.(Tilt Holizon Function) is incorrect.

ChecksChecks

(3) Checks(3) Checks
Without Without service service tool tool With With service service tooltool

(1) Check emergency switch(1) Check emergency switch
Not Not pushed pushed PushedPushed

(2) Release emergency switch(2) Release emergency switch

(4) C(4) Check heck output unit status woutput unit status with FC inputith FC input /output/output monitor monitor 
NormalNormal   Error Error 

(6) Disconnect battery plug, then replace output unit(6) Disconnect battery plug, then replace output unit
Turn off power Turn off power 

(5) Turn off power (5) Turn off power 

(7) Dis(7) Disconneconnect connecct connector E-10tor E-10 of output of output unitunit, then, then MeasurMeasuree
voltage between E-10-20voltage between E-10-20(10) and(10) and E-10-19E-10-19(12)(12)
CoConfirnfirm vam value ilue is s 1414 ±± 22 VV

Normal AbnormalNormal Abnormal

(8) Disconnect battery plug, then perform inverter (8) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(9) Disconnect battery plug, then perform inverter (9) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(10) Dis(10) Disconneconnect connecct connector tor E-0E-022 of logic unitof logic unit
Check continuity between E-02-5 and E-10-13(3)Check continuity between E-02-5 and E-10-13(3)
Check continuity between E-02-6 and E-10-14(4)Check continuity between E-02-6 and E-10-14(4)

Continuity Continuity No No continuitycontinuity

(11) C(11) Check check continuity between ontinuity between E-01-3E-01-3 andand E-10-20E-10-20(10)(10)

ChecCheck continuity between k continuity between E-0E-01-61-6 andand E-1E-10-19(12)0-19(12)
Continuity Continuity No No continuitycontinuity

((1144)  )  RReeppllaacce  e  oouuttppuut  t  uunniitt ((1155)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  mmaaiin  n  hhaarrnneessss

(12) Replace power supply(12) Replace power supply
card of logic unitcard of logic unit

(13) Repair or replace(13) Repair or replace
mainmain harharnesnesss
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3.3.4545 EPEPS CoS Contntrorollller Fer Fauault lt (7(71)1)

Error code: 71Error code: 71

SituationSituation
Display: "71". All Display: "71". All operations inhibited except mast lowering operation. Line steering contactor OPEN. Travelingoperations inhibited except mast lowering operation. Line steering contactor OPEN. Traveling

speed limited to 5 km/h.speed limited to 5 km/h.

PossiblePossible

causecause

Faulty main harness or connector E-08 comes off.Faulty main harness or connector E-08 comes off.
(Communicatio(Communication between logic n between logic unit and traction inverter.)unit and traction inverter.)

Faulty logic unit.Faulty logic unit.

Display fault.Display fault.

PS Controller fault.PS Controller fault.

 Trigger of Trigger of

the errorthe error

codecode

ROM SUM value of pump inverter is different from check data.ROM SUM value of pump inverter is different from check data.

RAM of pump inverter is faulty.RAM of pump inverter is faulty.

Communication between logic unit and PS Communication between logic unit and PS controller is impossible.controller is impossible.

No life signal is inputted.No life signal is inputted.

ChecksChecks

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

(6) Disconnect connector E-02 of logics Unit(6) Disconnect connector E-02 of logics Unit
(Already disconnected E-01 and E-08)(Already disconnected E-01 and E-08)
ChecCheck continuity between E-02-5k continuity between E-02-5 and E-08-21(3and E-08-21(3))
ChecCheck continuity between E-02-6k continuity between E-02-6 and E-08-30(4and E-08-30(4))

Continuity Continuity No No continuitycontinuity

CACANN

14V, 8V14V, 8V
powpowerer susupplypply

(5) Disc(5) Disconnect connector E-08 andonnect connector E-08 and E-01 of logics UE-01 of logics Unitnit
ChecCheck continuity k continuity between between E-01-4E-01-4 and E-08-1(11)and E-08-1(11)
ChecCheck continuity k continuity between between E-01-6E-01-6 and E-08-25(12and E-08-25(12))
ChecCheck continuity k continuity between between E-01-3E-01-3 and E-08-18(10and E-08-18(10))

Continuity Continuity No No ContinuityContinuity

(2) Remove connector E-08(2) Remove connector E-08
Check the contact Check the contact face botface both of h of connector Econnector E-08 on harness side and E-08 on inverter side-08 on harness side and E-08 on inverter side
Connect connector E-08 and tuning on power Connect connector E-08 and tuning on power 

If fault (71) remainsIf fault (71) remains

(3) Disconnect battery plug, then perform inverter discharging work(3) Disconnect battery plug, then perform inverter discharging work

(4) Disconnect connector E-01(4) Disconnect connector E-01
ChecCheck k no conno continuity between E-01-3tinuity between E-01-3and E-01-6and E-01-6
Check no Check no continuitcontinuity between y between E-01-3E-01-3 and E-01-11and E-01-11
ChecCheck k no conno continuity between E-01-4tinuity between E-01-4and E-01-6and E-01-6
Check no Check no continuitcontinuity between y between E-01-4E-01-4 and E-01-11and E-01-11

No No ContinuiContinuity ty ContinuiContinuityty
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(7) Resistance between E-02-5(3) and E-02-6(4) of harness(7) Resistance between E-02-5(3) and E-02-6(4) of harness
side connectorsside connectors

6060  ± ± 5 5 % % ±±Other than 60Other than 60  5 %5 %

(10) Perform CAN check of (10) Perform CAN check of Pump inverter Pump inverter Fault Fault (65)(65)
(9) Connect connector E-08 of EPS controller (9) Connect connector E-08 of EPS controller 

(Already disconnected E-01 and E-02)(Already disconnected E-01 and E-02)
Measure resistance of CAN with connector E-02Measure resistance of CAN with connector E-02

disconnecteddisconnectedResistance between E-02-5(3) and E-02-6 (4) of Resistance between E-02-5(3) and E-02-6 (4) of 
harness side connectorsharness side connectors

556060  ± ± % % Other Other than than 6060  ± 5 %± 5 %

(11) Replace EPS controller(11) Replace EPS controller

(8) Repair or replace harness(8) Repair or replace harness
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(18) Disconnect battery plug, then perform inverter discharging work(18) Disconnect battery plug, then perform inverter discharging work

(19) Replace EPS controller (19) Replace EPS controller 

(17) Measure (17) Measure voltage between Evoltage between E-08-18(10) and-08-18(10) and E-08-25(12)E-08-25(12)
CoConfirnfirm vam value ilue is s 88 ±± 22 VV
MeasurMeasure e voltage between E-08voltage between E-08-18(10) and-18(10) and E-08-25E-08-25(12)(12)
ConConfirm valufirm value is e is FroFrom 14 ±m 14 ± 22 VV

NormalNormal    AbnormalAbnormal

(20) Replace power supply card of logic unit(20) Replace power supply card of logic unit
If fault remainsIf fault remains

(21) Disco(21) Disconnecnnect t E-03, E-04, EE-03, E-04, E-05, E-06, E-07, E-08-05, E-06, E-07, E-08
Reconfirm step (17) after power onReconfirm step (17) after power on

Normal AbnormalNormal Abnormal

(22) After step (18),(22) After step (18),
Connect E-07Connect E-07
Reconfirm step (17)Reconfirm step (17)

Normal AbnormalNormal Abnormal

(23) Repair or replace main(23) Repair or replace main
harnessharness

(25) Replace DSP of(25) Replace DSP of
Traction inverter RightTraction inverter Right

(24) After step (18),(24) After step (18),
Connect E-06Connect E-06
Reconfirm step (17)Reconfirm step (17)

Normal AbnormalNormal Abnormal

(27) Replace DSP of (27) Replace DSP of 
Traction inverter Left.Traction inverter Left.

(26) After step (18),(26) After step (18),
Connect E-05Connect E-05
Reconfirm step (17)Reconfirm step (17)

Normal AbnormalNormal Abnormal

(29) Replace DSP of Pump(29) Replace DSP of Pump
inverter inverter 

(28) After step (18),(28) After step (18),
Connect E-08Connect E-08
Reconfirm step (17)Reconfirm step (17)

Normal AbnormalNormal Abnormal

(31) Replace DSP EPS(31) Replace DSP EPS
controller controller 

(30) Replace Logics Unit(30) Replace Logics Unit

(16) Repair or replace harness(16) Repair or replace harness
(15) Disconnect connecter E-02(15) Disconnect connecter E-02

Connect connector E-Connect connector E-08 and E-0108 and E-01 to logic unit, to logic unit, thenthen
turn onturn on power power againagain

(13) Check E-08-9 that pin is not inserted in(13) Check E-08-9 that pin is not inserted in
NoNo    Yes Yes

(12) Disconnect E-08(12) Disconnect E-08
Check continuity between E-04-53 and E-08-8(28)Check continuity between E-04-53 and E-08-8(28)

ContinuiContinuity ty No No ContinuiContinuityty

(14) Replace harness(14) Replace harness
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H-01(3W)H-01(3W)

E-38(4W)E-38(4W)

E-01E-01

E-02E-02

12V12V

14V14V

8V8V

GNDGND

GNDGND

E-08E-08

- 8 7- 8 7 66 - -- - -- - 1- 1

1177 -- 115 15 144 -- -- -- 1100

2255 2244 2233 -- 2211 -- -- 1188

334 34 333 3322 -- 3300 -- -- -- 2266

F-01F-01

11 66

33

22

44

55

-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

E-04E-04

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

E-02E-02

115 15 13 13 111 99 -- 55 33 --

1166 1144 1122 1100 -- 66 44 --

E-01E-01

55

5353

66

CANCAN

LifeLife
SignalSignal

E-04E-04

55
33

44

66

1111
FuseFuse

Steering UnitSteering Unit

PowerPower

LL

L/RL/R

WW

L/RL/R

R/YR/Y

R/BR/B

BB

11
33

44
22

55

66

WW

R/YR/Y

R/WR/W

G/LG/L

Y/RY/R

Br/YBr/Y

BB

Bk Bk 

33

44

99

1010

2828

1111

1212

2424

2727

2525

2626

3030

3131

2121
3030

1010
1818

11

88

2525

3232

3434

77

1515

2424

1717
3333

2626

1414
66

2323

E-E-0808 EPEPS CoS Contntrrolollelerr

DSPDSP IMSIMS

PP

NN

UU

VV

WW

FuseFuse

Battery (-)Battery (-)

GNDGND

BRAKE +BRAKE +

BRAKE -BRAKE -

12V12V

GNDGND

GNDGND

LOWLOW
VEVE

+5V+5V

 TIRE A TIRE ANGL 1NGL 1
 TIRE A TIRE ANGL 2NGL 2

STEERING ANGL 1STEERING ANGL 1

STEERING ANGL 2STEERING ANGL 2

VGVG
VLVL

8V8V

GNDGND

F-01F-01
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22

E-27E-27

E-27E-27

33 22
66 55

11
44

H-01(3W)H-01(3W)

11 22 33

44 55 66

E-38(4W)E-38(4W)

2211

501145501145

R/YR/Y
Y/BY/B

R/YR/Y

MM
2727

2121

2323

2727

2222

2323

44

55

66

33

22

11

 TWR TWR

 TVR TVR

BB

BrBr

BB

 Tire  Tire angleangle
sensorsensor
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3.3.4646 CoContntacactotor Cr Coioil Fl Fauault lt (7(72)2)

Error code: 72Error code: 72

SitSituatuationion DisDisplaplay: "7y: "72". 2". All tAll trucruck opek operatrationions inhs inhibiibitedted. Li. Line cne contontactactor Oor OPEN PEN and pand pumump conp contactactor tor OPEOPEN.N.

PossiblePossible

causecause Faulty line contactor, faulty pump contactor, faulty main harness, Faulty line contactor, faulty pump contactor, faulty main harness, faulty logic unit.faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

By short circuit detection signal of By short circuit detection signal of logic card.logic card.

ChecksChecks

(1)(1)
WWiitthhoouut  t  sseerrvviicce  e  ttooooll WWiitth  h  sseerrvviicce  e  ttooooll

(3) Disconnect battery plug, then perform inverter discharging work(3) Disconnect battery plug, then perform inverter discharging work

(4) Chec(4) Check line contactor or k line contactor or SteeringSteering contactor (Check contactor (Check faultfaulty contactor if found wity contactor if found with servh service toolice tool))
Line contactor Line contactor    StSteeringeering contactcontactor or 

(2) Find faulty contactor (line contactor or steering(2) Find faulty contactor (line contactor or steering
contaccontactor)tor) with inputwith input/output monitor /output monitor 

(5) Remove coil side terminals ofline contactor (5) Remove coil side terminals ofline contactor 
DiscDisconneconnect connector E-04t connector E-04 of logic unitof logic unit

(6) Remove c(6) Remove coil side terminaoil side terminals ofls ofsteering csteering contactor ontactor 
DiscDisconneconnectt conneconnector E-04 of logic unitctor E-04 of logic unit

(14) Rep(14) Replace Steerlace Steeringing contaccontactor tor 

(9) Repair or replace main harness(9) Repair or replace main harness

(13) Replace logic card of logic unit(13) Replace logic card of logic unit(12) Replace line contactor (12) Replace line contactor 

(7) Check (7) Check short circuit between coilshort circuit between coil terminaterminal plus(+) l plus(+) andand
minusminus(-) (-) of of harnesharnesss

Not Not shorted shorted ShortedShorted

(10) Measure coil resistance(10) Measure coil resistance
[44[44 Ω at -30 Ω at -30 °C (-22 °C (-22 °F) to°F) to 6666 Ω at 8Ω at 80 °C (10 °C (176 °F76 °F)])]

Abnormal NormalAbnormal Normal

(8) Chec(8) Check short circuit betweenk short circuit between coil terminal coil terminal plus(+plus(+) ) andand
minus(-) of minus(-) of harnesharnesss

ShortedShorted   Not shortedNot shorted

(11) Measure coil resistance(11) Measure coil resistance
[61 Ω at -30 °C (-22 °F) to[61 Ω at -30 °C (-22 °F) to 91 Ω at 91 Ω at 80 °C (176 °F)]80 °C (176 °F)]

Normal AbnormalNormal Abnormal
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6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

      +      +

   -   -

Line contactorLine contactor

5959

105105 7070

7373

6363

LogicsLogics

E-04E-04

E-04E-04

FuseFuse

EMGEMG
KEYKEY

R/WR/W

      +      +

   -   -

Steering contactorSteering contactor

6464

W/LW/L

Br/RBr/R
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3.43.477 HydHydrauraulic lic LocLock Sok Solenlenoid oid FauFault lt (74(74))

Error code: 74Error code: 74

SituationSituation
Display: "74". Display: "74". Pump motor operatioPump motor operation inhibited. Normal traction motor operation inhibited. Normal traction motor operation and power steeringn and power steering

operation.operation.

PossiblePossible

causecause
Faulty lift lock valve, faulty main harness, faulty logic unit.Faulty lift lock valve, faulty main harness, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

By short circuit detection signal of By short circuit detection signal of logic card.logic card.

ChecksChecks

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

(2) D(2) Disconnect connecisconnect connector E-04 of logictor E-04 of logic unitunit

(3) Chec(3) Check short circuk short circuit it betweenbetween E-1E-13-13-1 and E-13-2 of harness sidand E-13-2 of harness sidee
ShortedShorted   Not shortedNot shorted

(5) C(5) Check sheck short circhort circuit betweenuit between E-13-1 and EE-13-1 and E-13--13-22 liftlift locklock
valve side connectorsvalve side connectors
Measure coil resistanceMeasure coil resistance
[7.9 Ω at -[7.9 Ω at -30 °C 30 °C (-22 °F) (-22 °F) toto 11.811.8 Ω at 80 °C (Ω at 80 °C (176 °F176 °F)])] (MC)(MC)
[22.1 Ω at -30 °C [22.1 Ω at -30 °C (-22 °F) to(-22 °F) to 37.6 Ω at 80 °C (37.6 Ω at 80 °C (176 °F176 °F)])] (FC)(FC)

Normal AbnormalNormal Abnormal

(4) Repair or replace main harness(4) Repair or replace main harness

(6) Replace logic card of (6) Replace logic card of 
loglogicic ununitit

(7) R(7) Replace lift lockeplace lift lock valvevalve

Disconnect connector E-13 of lift lock valveDisconnect connector E-13 of lift lock valve
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11 22

11

22

LogicsLogics

E-04E-04

E-04E-04

7272

105105

6161

LiftLift
lock lock 
valvevalve

E-13E-13

W/GW/G

R/WR/W

E-13E-13

Harness BHarness B

Key SwitchKey Switch

YY

BB

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444
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3.3.4848 PaParkrkining g BrBrakake e FaFaulult t (7(75)5)

Error code: 75Error code: 75

SituationSituation

Display: "75". All Display: "75". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction moto Traction motor and pump mor and pump motor operation tor operation inhibited. If this fault oinhibited. If this fault occurs before Sccurs before ST contactor CLOT contactor CLOSE, allSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause
Faulty parking brake coil, faulty main harness, faulty logic unit.Faulty parking brake coil, faulty main harness, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

By short circuit detection signal of By short circuit detection signal of logic card.logic card.

ChecksChecks

(1)(1)
WWiitthhoouut  t  sseerrvviicce  e  ttooooll WWiitth  h  sseerrvviicce  e  ttooooll

(3) Disconnect battery plug, then perform inverter discharging work(3) Disconnect battery plug, then perform inverter discharging work

(4) Disc(4) Disconnect connector E-04onnect connector E-04 of logic unit (of logic unit (Check Check faultfaulty valve y valve if fif found with service tool)ound with service tool)
PPKKBB PPKKBB22

(2) Find P(2) Find Parkarking brakeing brake with input/with input/output moutput monitor onitor 

(5) Disc(5) Disconnect connector E-04 of logiconnect connector E-04 of logic UnitUnit
DiscDisconneconnect connect connector E-23 oftor E-23 of PKPKBB

(7) C(7) Check sheck short circuit betweenhort circuit between E-23-1(301) andE-23-1(301) and
E-2E-23-2(303)3-2(303) of harness sidof harness sidee

Not Not shorted shorted ShortedShorted

(6) D(6) Disconnect connecisconnect connector E-04of logictor E-04of logic UnitUnit
Disconnect connector of PKBDisconnect connector of PKB

(10) Chec(10) Check short circk short circuit betuit betweenween unload valve sideunload valve side

connectorsconnectors
Measure coil resistanceMeasure coil resistance
[13.5 Ω at -30 °C (-22 °F[13.5 Ω at -30 °C (-22 °F) to) to 25.3 Ω at 80 °C (176 °F)]25.3 Ω at 80 °C (176 °F)]

Shorted Shorted Not Not shortedshorted

(8) Chec(8) Check short circk short circuit betuit betweenween E-23-3(302) andE-23-3(302) and
E-2E-23-4(304)3-4(304) of harness sidof harness sidee

Shorted Shorted Not Not shortedshorted

(11) Check short circuit between liftlock valve side(11) Check short circuit between liftlock valve side

connectorsconnectors
Measure coil resistanceMeasure coil resistance
[13.5[13.5 Ω at -30 °C (Ω at -30 °C (-22 °F) to-22 °F) to 25.3 Ω at 80 °C 25.3 Ω at 80 °C (176 °F)](176 °F)]

Normal AbnormalNormal Abnormal

(9) Repair or replace main harness(9) Repair or replace main harness

((1133)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiic  c  uunniitt ((1144)  )  RReeppllaacce  e  PPKKB  B  22(12) Replace PKB 1(12) Replace PKB 1
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Key SwitchKey Switch

(male)(male)(female)(female)

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

44 33 22 11 11 22 33 44

6262

7171

105105

105105

7171

303303

301301

302302

304304

6060

PDS buzzerPDS buzzer

R/WR/W

R/WR/W

Y/BY/B

Y/WY/W

4444

Key SwitchKey Switch

LogicsLogics

E-04E-04

E-04E-04

E-23E-23

E-23E-23

33

11

44

22
PKB1PKB1
(L)(L)

PKB2PKB2
(R)(R)
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3.3.4949 PDPDS S BuBuzzzzer er FaFaulult t (7(76)6)

Error code: 76Error code: 76

SiSitutuatatioionn DiDispsplalay: "7y: "76"6". All o. All opeperaratitionons avas availilabable ele excxcepept fot for the br the buzuzzezer.r.

PossiblePossible

causecause Faulty PDS buzzer, faulty main harness, faulty Faulty PDS buzzer, faulty main harness, faulty logic unit.logic unit.

 Trigger of Trigger of

the errorthe error

codecode

By short circuit detection signal of By short circuit detection signal of logic card.logic card.

ChecksChecks

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

(2) Disconnect connector of PDS buzzer (2) Disconnect connector of PDS buzzer 
Check cCheck circuit between R1 and Rircuit between R1 and R2 2 of of sideside

NNoot  t  sshhoorrtteedd SShhoorrtteedd

(3) Repair or replace main harness(3) Repair or replace main harness

(4) Check short circuit between R1 and R2 or PDS buzzer (4) Check short circuit between R1 and R2 or PDS buzzer 
NNoot  t  sshhoorrtteedd SShhoorrtteedd

(5) (5) ReplaceReplace PDS PDS buzzer buzzer 

(6) Disconnect connector of E-03 and E-04 of Logics(6) Disconnect connector of E-03 and E-04 of Logics
Check sCheck short circuit between E-03-34 and hort circuit between E-03-34 and RR/W of key switch/W of key switch
Check sCheck short circuit between E-04-44 and hort circuit between E-04-44 and RR/W of key switch/W of key switch

NNoot  t  sshhoorrtteedd SShhoorrtteedd

((77)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiic  c  uunniitt ((88)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  mmaaiin  n  hhaarrnneessss
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Key SwitchKey Switch

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

E-03E-03

-- -- 337 37 35 35 333 -- -- --

-- -- 3388 3366 3344 3322 -- 2288

3434
PDS buzzerPDS buzzer

R/WR/W
R/YR/Y

RR11 RR22

L/YL/Y

4444

E-04E-04

LogicsLogics

RRrrllaayy RRrrllaayy
E-03E-03

LogicsLogics
E-04E-04
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3.3.5050 BaBatttterery Vy Vololtatage Tge Too Loo Low (ow (7878))

Error code: 78Error code: 78

SitSituatuationion DisDisplaplay: "7y: "78". 8". All tAll trucruck opek operatrationions inhs inhibiibitedted. Li. Line cne contontactactor Oor OPEN PEN and pand pumump conp contactactor tor OPEOPEN.N.

PossiblePossible

causecause

Faulty or discharged battery, low voltage battery, improper battery voltage setting (Setup Option #41),Faulty or discharged battery, low voltage battery, improper battery voltage setting (Setup Option #41),

improper battery voltage adjustmenimproper battery voltage adjustment setting (Setup Option #46), faulty t setting (Setup Option #46), faulty main harness, faulty logic unit.main harness, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Corrected batterCorrected battery voltage is too y voltage is too low. Battery voltage is corrected by #46 low. Battery voltage is corrected by #46 value.value.

36 36 V V battery: battery: less less than than 30 30 V V 48 48 V V battery: battery: less less than than 42 42 VV

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug
MeasurMeasure battery voltage with me battery voltage with multimeter ultimeter 

36 36 V V battery: battery: 34 34 to to 42 42 V, V, 48 48 V V battery: battery: 45 45 to to 60 60 V V AbnormalAbnormal

(3) Charge battery or replace with proper battery(3) Charge battery or replace with proper battery(2) Turn on power in Setup Option Group 3 setting(2) Turn on power in Setup Option Group 3 setting

(4) Set #46 of Setup Option Group 3(4) Set #46 of Setup Option Group 3

(5) Turn off power and turn on power again(5) Turn off power and turn on power again

(6) Disconnect battery plug, then perform inverter (6) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(7) Disconnect connector E-01(7) Disconnect connector E-01
Check Check continuitcontinuity y between between E-02-19(105)E-02-19(105) and Eand E-01-14-01-14

Continuity Continuity No No continuitycontinuity

(8) Perform inverter discharging work, then replace logic(8) Perform inverter discharging work, then replace logic
card of logic unitcard of logic unit

(9) Repair or replace main harness(9) Repair or replace main harness

If fault remainsIf fault remains
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-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

E-02E-02

1051051919

LogicsLogics
E-02E-02

FuseFuse
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3.3.5151 BaBatttterery Voy Voltltagage Toe Too Hio High (gh (7979))

Error code: 79Error code: 79

SitSituatuationion DisDisplaplay: "7y: "79". 9". All All trutruck ock operperatiations ons inhinhibiibitedted. . LinLine coe contantactoctor OPr OPEN aEN and pnd pump ump concontactactor tor OPEOPEN.N.

PossiblePossiblecausecause Faulty or highly charged battery, high voltage battery, improper battery voltage setting (Setup Option #41),Faulty or highly charged battery, high voltage battery, improper battery voltage setting (Setup Option #41),improper battery voltage adjustmenimproper battery voltage adjustment setting (Setup Option #46), faulty t setting (Setup Option #46), faulty logic unit.logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Corrected batterCorrected battery voltage is too y voltage is too high. Battery voltage is corrected by #46 high. Battery voltage is corrected by #46 value.value.

36 36 V V battery: battery: more more than than 42 42 V V 48 48 V V battery: battery: more more than than 60 60 VV

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug
Measure battery voltage with multimeter Measure battery voltage with multimeter 

36 36 V V battebatteryry : : 34 34 to to 42 42 V, V, 48 48 V V battebatteryry : : 45 45 to to 60 60 V V AbnormalAbnormal

((22)  )  TTuurrn n oon n ppoowewer r  in in SeSetutup p OOpptit ioon n GGrroouup p 3 3 sesettt tiinngg ((33) )  ReReppllaace ce wiwith th pprrooppeer r  bbaattt teerryy

(4) (4) Set #46 of Setup Option Group Set #46 of Setup Option Group 33

(5) Turn off power and turn on power again(5) Turn off power and turn on power again

(6) Disconnect battery plug, then perform inverter (6) Disconnect battery plug, then perform inverter 
discharging workdischarging work

(7) Per(7) Perform inverter discharging form inverter discharging workwork , then replace logic, then replace logic
card of logic unitcard of logic unit

If fault remainsIf fault remains
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3.53.522 BatBattertery Cy Consonsumpumptiotion Ton Too Muo Much (ch (Lo)Lo)

Error code: (Lo)Error code: (Lo)

SituationSituation
Display: "Lo" flashes. Display: "Lo" flashes. Battery low indicBattery low indicator ON. ator ON. All truck operAll truck operations inhibited. ations inhibited. Line contactor Line contactor OPEN and pumOPEN and pumpp

contactor OPEN.contactor OPEN.

PossiblePossible

causecause
Extremely consumed battery, faulty main harness, faulty logic unit.Extremely consumed battery, faulty main harness, faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Corrected batteCorrected battery voltage is less than 22 V. ry voltage is less than 22 V. Battery voltage is corrected by #46 value.Battery voltage is corrected by #46 value.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(2) Check battery voltage(2) Check battery voltage
2222 V V or or mormore e Less Less thathan n 2222 VV

((33)  )  PPeerrffoorrm  m  iinnvveerrtteer  r  ddiisscchhaarrggiinng  g  wwoorrkk ((44)  )  CChhaarrgge  e  bbaatttteerry  y  oor  r  rreeppllaacce  e  wwiitth  h  nneew  w  bbaatttteerryy

(5) Disconnect connector E-01 and E-04(5) Disconnect connector E-01 and E-04
Check continuity between E-04-19(105) and E-01-14Check continuity between E-04-19(105) and E-01-14

Continuity Continuity No No continuitycontinuity

((66)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiic  c  uunniitt ((77)  )  RReeppaaiir  r  oor  r  rreeppllaacce  e  mmaaiin  n  hhaarrnneessss

If fault remainsIf fault remains
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3.3.5353 TiTilt Alt Angngle Sle Senensosor Far Faulult (8t (80)0)

Error code: 80Error code: 80

SituationSituation
 Tilt mechanism fo Tilt mechanism for securing hor securing horizontal operatrizontal operation disabled.ion disabled.

All other operations are available.All other operations are available.

PossiblePossible

causecause
 Tilt angel sensor  Tilt angel sensor fault, harness fault, logfault, harness fault, logic unit faultic unit fault

 Trigger of Trigger of

the errorthe error

codecode

 Tilt angle sensor Tilt angle sensoris more than 4.9Vis more than 4.9V, or less than 0.1 V., or less than 0.1 V.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(6) Replace harness(6) Replace harness

(4) Connect logic connector E-02 and E-03 and(4) Connect logic connector E-02 and E-03 and
conneconnect battery plugct battery plug Turn on power Turn on power 
Check voltage between Sensor-1(Power) andCheck voltage between Sensor-1(Power) and
Sensor-3(GND)Sensor-3(GND)

55 VV ±± 1010 % % OutOutside side acacceceptptable able ranrangege

(2) Dis(2) Disconneconnect E-02 or E-ct E-02 or E-0303 cable of logic and tilt anglecable of logic and tilt angle senssensor or 
Check continuity between E-02-26 and Tilt Angle Sensor-1(Power)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 between E-03-29 and Tilt Angle Sensor-2(Output)

Check continuity between E-02-25 and Tilt Angle Sensor-3(GND)Check continuity between E-02-25 and Tilt Angle Sensor-3(GND)Continuity Continuity No No continuitycontinuity

(5) Turn off power, turn off battery and discharge(5) Turn off power, turn off battery and discharge

Replace tilt angle sensor Replace tilt angle sensor 

(7) Reinstall tilt angle sensor just has been replaced and(7) Reinstall tilt angle sensor just has been replaced and
replace logic card of logic unitreplace logic card of logic unit

If fault remainsIf fault remains

(8) Replace logic power board(8) Replace logic power board

(3) Disconnect connecter E-01(3) Disconnect connecter E-01

ChecCheck continuity bek continuity between tween E-0E-02-042-04 andand E-0E-01-101-10
NNoorrmmaall AAbbnnoorrmmaall
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 Tilt Angle Senso Tilt Angle Sensorr E-02 and E-03E-02 and E-03
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3.3.5454 LoLoad ad SeSensnsor or FaFaulult t (8(81)1)

Error code: 81Error code: 81

SituationSituation
Pitch control and tilt mechanism to secure horizontal operation are disabled.Pitch control and tilt mechanism to secure horizontal operation are disabled.

All other operations are available.All other operations are available.

PossiblePossible

causecause
Load weight sensor fault, harness fault, logic unit Load weight sensor fault, harness fault, logic unit faultfault

 Trigger of Trigger of

the errorthe error

codecode

Load weight sensoris more than 4.9 V, or less than 01 V.Load weight sensoris more than 4.9 V, or less than 01 V.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(5) Replace harness(5) Replace harness
(4) Connect logic connector E-02 and E-03 and connect(4) Connect logic connector E-02 and E-03 and connect

battery plugbattery plug
Turn on power Turn on power 
Check Check voltage betweenvoltage between E-20-3(Power) E-20-3(Power) andand
E-20-1(GND)E-20-1(GND)

55 V V ±± 10 10 % % OutOutside side acceacceptaptable ble rangerange

(2) Disconnect cable of logic and load weight sensor (2) Disconnect cable of logic and load weight sensor 

ChecCheck continuity between E-02-24k continuity between E-02-24 and E-20-and E-20-3(55)3(55)
ChecCheck continuity between E-02-23k continuity between E-02-23 and E-20-and E-20-1(54)1(54)

ChecCheck continuity between E-03-28k continuity between E-03-28 and E-20-and E-20-2(56)2(56)
Continuity Continuity No No continuitycontinuity

(6) Turn off power, turn off battery and discharge(6) Turn off power, turn off battery and discharge

Replace load weight sensor Replace load weight sensor 

(8) Reinstall the load weight sensor just has been replaced(8) Reinstall the load weight sensor just has been replaced

and replace logic card of logic unitand replace logic card of logic unit

If fault remainsIf fault remains

(7) Replace logic card of logic unit(7) Replace logic card of logic unit

(3) Disconnect connecter E-01(3) Disconnect connecter E-01

ChecCheck continuity betwk continuity between Eeen E-02-04-02-04 andand E-0E-01-091-09
NNoorrmmaall AAbbnnoorrmmaall
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3.3.5555 HaHandndle le SeSensnsor or FaFaulult (t (8282))

Error code: 82Error code: 82

SituationSituation
Display: "82". Display: "82". All operations inhibited except mast lowering operation. Line steering contactor OPEN. TravellingAll operations inhibited except mast lowering operation. Line steering contactor OPEN. Travelling

speed limited to 5 km/h.speed limited to 5 km/h.

PossiblePossible

causecause
Steering wheel unit fault, harness fault, power steering controller faultSteering wheel unit fault, harness fault, power steering controller fault

 Trigger of Trigger of

the errorthe error

codecode

One cycle of steering wheel angle input is One cycle of steering wheel angle input is not within the range between 4 to not within the range between 4 to 6.67 ms.6.67 ms.

Steering wheel angle input difference between A and B phase is Steering wheel angle input difference between A and B phase is more than 8 degrees.more than 8 degrees.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(4) Replace harness(4) Replace harness(3) Connect power steering controller connector and(3) Connect power steering controller connector and

connect battery plugconnect battery plug
Turn on power Turn on power 
Check voltage between F-01-1(Power) andCheck voltage between F-01-1(Power) and

F-01-2(GND)F-01-2(GND)

55 V V ±± 10% 10% OutOutside side accaccepteptable able rangrangee

(2) Disconnect cable of ESP controller and steering wheel(2) Disconnect cable of ESP controller and steering wheel
unit sensor unit sensor 
Check continuity between E-08-26 and F-01-1(27)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-08-7 and F-01-3(24)

Check continuity between E-08-15 and F-01-4(25)Check continuity between E-08-15 and F-01-4(25)
Check continuity between E-08-24 and F-01-2(26)Check continuity between E-08-24 and F-01-2(26)

Continuity Continuity No No continuitycontinuity

(5) Turn off power, turn off battery and discharge(5) Turn off power, turn off battery and discharge

Replace steering wheel unitReplace steering wheel unit

(6) Replace logic power board(6) Replace logic power board
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3.53.566 PS MPS Motootor Cur Currerrent Snt Sensensor For Faulault (At (A4)4)

Error code: A4Error code: A4

SituationSituation
Display: "A4". All Display: "A4". All truck operations inhibited. Line contactor OPEN and ST contactor OPEN.truck operations inhibited. Line contactor OPEN and ST contactor OPEN.

All operations inhibited except mast All operations inhibited except mast lowering operation.lowering operation.

PossiblePossible

causecause
Power steering controller.Power steering controller.

 Trigger of Trigger of

the errorthe error

codecode

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

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(2) Replace EPS controller (2) Replace EPS controller 
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3.3.5757 PS MPS Mototor Oor Ovever-r-cucurrrrenent (At (A5)5)

Error code: A5Error code: A5

SituationSituation
Display: "A5". Display: "A5". All truck operations inhibited. Line contactor OPAll truck operations inhibited. Line contactor OPEN and ST contactor OPEN.EN and ST contactor OPEN.

All operations inhibited exceptAll operations inhibited except  mastmast  lowering operation.lowering operation.

PossiblePossible

causecause

Faulty PS motor. (Contain the bearing sensor)Faulty PS motor. (Contain the bearing sensor)

Faulty contact or wire breakage of PS motor speed sensor harness.Faulty contact or wire breakage of PS motor speed sensor harness.

Faulty PS inverter.Faulty PS inverter.

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

Faulty DSP card of PS Faulty DSP card of PS inverter.inverter.

Faulty main harness.Faulty main harness.

 Trigger of Trigger of

the errorthe error

codecode

Motor current is more than 116 A (Moment) or 113 A (1 mS) or 112 A (1.6 mS).Motor current is more than 116 A (Moment) or 113 A (1 mS) or 112 A (1.6 mS).

ChecksChecks

(2) Check EPS motor body and terminal for burning and small(2) Check EPS motor body and terminal for burning and small
Normal AbnormalNormal Abnormal

(4) Replace EPS motor (4) Replace EPS motor 

(9) Replace EPS motor or(9) Replace EPS motor or
cablescables

(3) Chec(3) Check motor terminal (U k motor terminal (U W phases) W phases) for shorting to tfor shorting to thehe
motor body and truck framemotor body and truck frame

NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

(8) Replace EPS controller (8) Replace EPS controller 

(6) Remove the all cables of motor and traction inverter (6) Remove the all cables of motor and traction inverter 
terminals (P N U W )terminals (P N U W )

Check motor terminals for shorting to the motor bodyCheck motor terminals for shorting to the motor body
Check the cables for shorting to the frameCheck the cables for shorting to the frame

NNoot  t  sshhoorrttiinngg sshhoorrttiinngg

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

(7) Secure cable if loose or(7) Secure cable if loose or
connect cable correctlyconnect cable correctly

(5) Confirm cable looseness and improper connections(5) Confirm cable looseness and improper connections
(U W phases) for EPS controller and motor (U W phases) for EPS controller and motor 

NNoorrmmaall AAbbnnoorrmmaall

(11) Replace EPS(11) Replace EPS
controller controller 

(10) Steering and check the jerky at very low speed(10) Steering and check the jerky at very low speed
NNoorrmmaall AAbbnnoorrmmaall

(12) Replace EPS moter (12) Replace EPS moter 



2-1282-128

502873502873

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

2121
3030

1010
1818

11

11

22

2525

3232

55

66

33

44

CANCAN

LogicsLogics

E-02E-02

E-02E-02

55
33

44

66

1111

99

1010

1111

1212

PowerPower

Power cardPower card

E-01E-01

E-01E-01

E-27E-27

E-08E-08

E-08E-08

DSPDSP
cardcard

InsideInside   of of 
covercover

InsideInside   of of 
 case case

IMSIMS
cardcard

PP

NN

UU

WW

UU

WW

MM

FlatFlat

cablecable

EPS controllerEPS controller

 TWR TWR

 TUR TUR

IURIUR

IWRIWR

PS motorPS motor

FuseFuse

Battery (-)Battery (-)

12V12V

14V14V

8V8V

GNDGND

GNDGND

W W 

LL

R/LR/L

R/YR/Y

R/BR/B

BB

ControllerController
thermistorthermistor

CapacitorCapacitor
thermistorthermistor

-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

- 8 7- 8 7 66 - - -- - - - 1- 1

1177 -- 115 15 144 -- -- -- 1100

2255 2244 2233 -- 2211 -- -- 1188

334 34 333 3322 -- 3300 -- -- -- 2266

115 15 13 13 111 99 -- 55 33 --

1166 1144 1122 1100 -- 66 44 --

2211



2-1292-129

E-27E-27

501138501138

2211

  

CHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITSCHAPTER 2 TROUBLESHOOTING FOR CONTROL CIRCUITS

3.3.5858 PS PS HaHandndle Ble Brarake Fke Fauault lt (A(A7)7)

Error code: A7Error code: A7

SitSituatuationion SteSteeriering wng wheeheel rel reactaction fion fororce dce disaisablebled, and, and trd traveavellilling sng speepeed limd limiteited to 5 kd to 5 km/hm/h..

PossiblePossible
causecause

Steering wheel unit fault, harness fault, power steering controller faultSteering wheel unit fault, harness fault, power steering controller fault

 Trigger of Trigger of

the errorthe error

codecode

Steering wheel reaction force brake current FB is 1.2A or more.Steering wheel reaction force brake current FB is 1.2A or more.

Steering wheel reaction force brake command value > 0.2A and current FB < Steering wheel reaction force brake command value > 0.2A and current FB < 0.16A0.16A

OvercurreOvercurrent detected by nt detected by overcurrenovercurrent detection circuit.t detection circuit.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(4) Replace harness(4) Replace harness

(2) Disc(2) Disconnect Connecter E-08 of EPS onnect Connecter E-08 of EPS controller andcontroller and F-01F-01
steering wheelsteering wheel
unit sensor unit sensor 
Check continuity between E-08-17 and F-01-5(30)Check continuity between E-08-17 and F-01-5(30)
Check continuity between E-08-33 and F-01-6(31)Check continuity between E-08-33 and F-01-6(31)

CCoonnttiinnuuiittyy NNoot  t  CCoonnttiinnuuiittyy

(3) Connect (3) Connect F-01F-01
MeasurMeasure resistance resistance betweenE-08-17 e betweenE-08-17 andEandE-08-33-08-33
8.0 Ω8.0 Ωat at -3-30°(-20°(-22°F)2°F) to 14.9 Ωto 14.9 Ω at 80°(at 80°(-176°-176°F)F)

WiWitthhin  in  tthhe e rraannggee OOuuttssiidde e tthhe e rraannggee

((55)  )  RReeppllaacce  e  ppoowweer  r  sstteeeerriinng  g  ccoonnttrroolllleerr ((66)  )  RReeppllaacce  e  sstteeeerriinng  g  wwhheeeel  l  uunniitt
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E-01E-01

E-02E-02

12V12V

14V14V

8V8V

GNDGND

GNDGND

E-08E-08

- 8 7- 8 7 66 - -- - -- - 1- 1

1177 -- 115 15 144 -- -- -- 1100

2255 2244 2233 -- 2211 -- -- 1188

334 34 333 3322 -- 3300 -- -- -- 2266

F 01F 01

11 66

33

22

44

55

-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

E-04E-04

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

E-02E-02

115 15 13 13 111 99 -- 55 33 --

1166 1144 1122 1100 -- 66 44 --

E-01E-01

55

5353

66
CANCAN

LifeLife
SignalSignal

E-04E-04

55
33

44

66

1111
FuseFuse

Steering UnitSteering Unit

PowerPower

LL

L/RL/R

WW

L/RL/R

R/YR/Y

R/BR/B

BB

11
33

44
22

55

66

WW

R/YR/Y

R/WR/W

G/LG/L

Y/RY/R

Br/YBr/Y

BB

Bk Bk 

33
44

99

1010

2828

1111

1212

2424

2727

2525

2626

3030

3131

2121

3030

1010
1818

11

88

2525

3232

3434

77

1515

2424

1717
3333

2626

1414

66

2323

E-E-0808 EPEPS CoS Contntrrolollelerr

DSPDSP IMSIMS

PP

NN

UU

VV

WW

FuseFuse

Battery (-)Battery (-)

GNDGND

BRAKE +BRAKE +

BRAKE -BRAKE -

12V12V

GNDGND

GNDGND

LOWLOW
VEVE

+5V+5V

 TIRE A TIRE ANGL 1NGL 1

 TIRE A TIRE ANGL 2NGL 2

STEERING ANGL 1STEERING ANGL 1

STEERING ANGL 2STEERING ANGL 2

VGVG
VLVL

8V8V

GNDGND

F-01F-01
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H-01(3W)H-01(3W)

E-38(4W)E-38(4W)

11

22

E-27E-27

E-27E-27

F-01F-01

33 22

66 55

11

44

H-01(3W)H-01(3W)

11 22 33

44 55 66

E-38(4W)E-38(4W)

2211

501145501145

R/YR/Y
Y/BY/B

R/YR/Y

MM
2727

2121

2323

2727

2222

2323

44

55

66

33

22

11

 TWR TWR

 TVR TVR

BB

BrBr

BB

 Tire  Tire angleangle
sensorsensor
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3.53.599 BatBattertery Sidy Side Way Ee Way Exchxchangange Inte Interlerlock (ock (A8)A8)

Error code: A8Error code: A8

SituationSituation

Display: "A8". All Display: "A8". All truck operations inhibited. Line contactor HOLD and ST contactor HOLD.truck operations inhibited. Line contactor HOLD and ST contactor HOLD.

 Traction moto Traction motor and pump mor and pump motor operation tor operation inhibited. If this fault oinhibited. If this fault occurs before Sccurs before ST contactor CLOT contactor CLOSE, allSE, all

operations inhibited except mast lowering operation.operations inhibited except mast lowering operation.

PossiblePossible

causecause
Side-mounted interlocSide-mounted interlock switch faulty, harness k switch faulty, harness fault, logic unit faultfault, logic unit fault

 Trigger of Trigger of

the errorthe error

codecode

Battery interlock switch is ON.Battery interlock switch is ON.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(4) Check (4) Check for Intfor Interference between battery cover andswiterference between battery cover andswitchch
NNo  o  iinntteerrffeerreennccee IInntteerrffeerreennccee

(2) Chec(2) Check conneck connection of tion of side-side- mount battmount battery interlocery interlock switchconnector k switchconnector 

NNoorrmmaall AAbbnnoorrmmaall

(6) (6) DiscDisconneconnectt connconnector Eector E-04-04 cable cable of logic aof logic and snd sideide -- mount battery mount battery switchswitch
Check continuity between E-04-56 and Interlock SW(Br/B)Check continuity between E-04-56 and Interlock SW(Br/B)
ChecCheck continuity between E-04-43k continuity between E-04-43 and Interlock SWand Interlock SW(B)(B)

CCoonnttiinnuuiittyy NNoo CCoonnttiinnuuiittyy

(8) Manually change (8) Manually change side-side-mount batmount battery switch to batteryavailable status and check tery switch to batteryavailable status and check continuitcontinuityy on interlock swon interlock switchitch

sideside

Check continuity of interlock SW connector at both endsCheck continuity of interlock SW connector at both ends

CCoonnttiinnuuiittyy NNoo CCoonnttiinnuuiittyy

Normal typeNormal type

Side-mount battSide-mount batteryery

Side-mount batterySide-mount battery

Normal typeNormal type

(3) Connect the connector (3) Connect the connector 

(5) Reinstall cover and switch(5) Reinstall cover and switch

(7) Replace harness.(7) Replace harness.



2-1322-132
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((99)  )  RReeppllaacce  e  llooggiic  c  ccaarrd  d  oof  f  llooggiic  c  uunniitt ((1100)  )  RReeppllaacce  e  sswwiittcchh
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6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444

Interlock SWInterlock SW

LogicsLogics

LogicsLogics

5656107107

6464 4343

5V5V

BB

BB

Br/BBr/B

Br/BBr/B

Interlock SWInterlock SW

E-04E-04

E-04E-04

E-04E-04

  

  

5656107107

6464 4343

5V5V
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3.3.6060 BaBatttterery Coy Consnsumumptptioion Mun Muchch

Error code: NoneError code: None

SituationSituation
Battery low indicator flashes. Battery low indicator flashes. Traction motor operation restricted to "ECONOMY" mode. Normal pump motorTraction motor operation restricted to "ECONOMY" mode. Normal pump motor

and power and power steering operations.steering operations.

PossiblePossible

causecause

Consumed battery, improper battery voltage adjustment setting (Setup Option #46), Consumed battery, improper battery voltage adjustment setting (Setup Option #46), faulty main harness,faulty main harness,

faulty logic unit.faulty logic unit.

 Trigger of Trigger of

the errorthe error

codecode

Corrected batterCorrected battery voltage is less y voltage is less than 25 V.than 25 V.

Battery voltage is corrected by #46 value.Battery voltage is corrected by #46 value.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(3) Set #46 of Setup Option Group(3) Set #46 of Setup Option Group

(5) Perform inverter discharging work(5) Perform inverter discharging work

(8) Repair or replace main harness(8) Repair or replace main harness(7) Replace logic card of logic unit(7) Replace logic card of logic unit

(2) Check battery voltage(2) Check battery voltage
2525 V V or or more more Less Less than than 25 25 VV

(4) Charge battery or replace with new battery(4) Charge battery or replace with new battery

If fault remainsIf fault remains

(6) Disconnect connector E-01 and E-04(6) Disconnect connector E-01 and E-04
Check continuity between E-04-19(105) and E-01-14Check continuity between E-04-19(105) and E-01-14

Continuity Continuity No No continuitycontinuity
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-- 2323
221 11 199 117 17 155 -- -- 99 77

55 33 11

-- 2424
-- 2200 118 -8 - -- -- -- 88

66 44 22

E-02E-02

1051051919

LogicsLogics

E-02E-02

FuseFuse

EMGEMG
KEYKEY

R/WR/W
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3.3.6161 BrBrakake Oe Oilil, L, Low Low Levevelel

Error code: NoneError code: None

SiSitutuatatioionn BrBrakake fe fluluid iid icocon din dispsplalayeyed. Ad. All oll opeperaratitionons avs avaiailalablble.e.

PossiblePossible
causecause

Brake fluid switch fault, harness Brake fluid switch fault, harness fault, power steering controller faultfault, power steering controller fault

 Trigger of Trigger of

the errorthe error

codecode

Brake fluid SW is ON.Brake fluid SW is ON.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(4) Add brake fluid(4) Add brake fluid(3) Check brake fluid switch installed condition(3) Check brake fluid switch installed condition

NormalNormal   AbnormalAbnormal

(2) Check brake fluid level(2) Check brake fluid level
NormalNormal   Too lowToo low

(5) Disconnect cable of EPS controller and steering wheel(5) Disconnect cable of EPS controller and steering wheel
angle sensor angle sensor 
Check continuity between P3-38 and P25-1Check continuity between P3-38 and P25-1
Check continuity between P3-43 and P25-2Check continuity between P3-43 and P25-2

CCoonnttiinnuuiittyy NNo  o  CCoonnttiinnuuiittyy

(9)Reinstall brake fluid SW just has been replaced and(9)Reinstall brake fluid SW just has been replaced and

replace logic card of logic unit.replace logic card of logic unit.

If fault remainsIf fault remains

(6) Reins(6) Reinstalltall brakbrake fluid e fluid switcswitchh

(8) Repair or replace main harness(8) Repair or replace main harness(7) Replace brake fluid SW(7) Replace brake fluid SW
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3838    4343

1122

6363 6464

LogicsLogics
E-03E-03

LogicsLogics
E-04E-04

BBBr/BBr/B

GNDGND

C-01C-01

C-01C-01

C-01C-01

11

22

E-03E-03   E-04  E-04

-- -- 337 37 35 35 333 -- -- --

-- -- 3388 3366 3344 3322 -- 2288

6633 6611
5599 -- 5555 5533 5511 4499 -- --

4343

6644 6622
6600 -- 5566 -- 5522 5500 4488 --

4444
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3.3.6262 RRTC TC BBaatttteery ry LLowow

Error code: NoneError code: None

SSiittuuaattiioonn FFllaasshhiinng og on hn hoouur mr meetteerr..

PossiblePossible
causecause

Battery voltage for calendar IC is Battery voltage for calendar IC is low.low.

 Trigger of Trigger of

the errorthe error

codecode

Signal from calendar IC.Signal from calendar IC.

ChecksChecks

(1) Disconnect battery plug(1) Disconnect battery plug

(2) Replace logic card of logic unit(2) Replace logic card of logic unit
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CChhaapptteer r 33 MMOOTTOORR
1.1. MoMototor Ir Insnstatallllatatioion Pn Pososititioionsns

3-Wheel model (3W)3-Wheel model (3W)

33

44

11

22
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1.1. TrTracacttioion mn mototororss

2.2. ElElecectrtro-o-mamagngnetetic ic brbrakakee

33.. PPuummp  mp  moottoorr

44.. EEPPS  mS  moottoorr

502714502714
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4-Wheel model (4W)4-Wheel model (4W)

11 TTrraacctitioon mn moototorrss 33 PPuummpp mmoottoorr

502715502715

33

11

33

44
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11.. TTrraacctitioon mn moototorrss

2.2. ElElecectrtro-o-mamagngnetetic ic brbrakakee

33.. PPuummp p mmoottoorr

44.. EEPPS  S  mmoottoorr
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22.. SSppeecciiffiiccaattiioonnss

Truck Truck model model SpecificationSpecification

 Traction mot Traction motoror

 Type Type Induction, threeInduction, three-phase AC-phase AC

VVoollttaagge  e  VV 448  8  VV

OOuuttppuut  t  WW 44..5  5  kkWW

WWeeiigghhtt 337  7  kkg  g  ((882  2  llbb))

Pump motorPump motor

 Type Type Induction, threeInduction, three-phase AC-phase AC

VVoollttaagge  e  VV 448  8  VV

OOuuttppuut  t  WW 1111..5  5  kkWW

WWeeiigghhtt 440  0  kkg  g  ((888  8  llbb))

EPS motorEPS motor

 Type Type DCDC

VVoollttaagge  e  VV 448  8  VV

OOuuttppuut  t  WW 33000  0  WW 66000  0  WW
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33.. SSttrruuccttuurreess

33..11 TTrraaccttiioon n mmoottoorr

 The AC motor model forklift trucks covered by  The AC motor model forklift trucks covered by this manual use three-phase induction AC this manual use three-phase induction AC motors as the Traction motors andmotors as the Traction motors and

pump motor. pump motor. For the feature and speed control of AC motors, see "AC Motor SysteFor the feature and speed control of AC motors, see "AC Motor System Basics" in CONTROLLER section.m Basics" in CONTROLLER section.

11.. W  tW  teerrmmiinnaall

22.. V  tV  teerrmmiinnaall

33.. U  tU  teerrmmiinnaall

4.4. TheThermrmal al and and spespeed ed sensensor sor conconnecnectortor

502716502716

332211 44
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33..22 PPuummp  p  mmoottoorr

11.. W  tW  teerrmmiinnaall

22.. V  tV  teerrmmiinnaall

33.. U  tU  teerrmmiinnaall

4.4. ThTherermamal l coconnnnecectotorr

502717502717

332211 44
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33..33 EEPPS  S  mmoottoorr

1.1. TTo Ro Reear ar axaxle le (3 (3 W)W)
 To EPS pump  To EPS pump assembly assembly (4 W)(4 W)

2.2. To To boboddy y haharrnenessss

502718502718

11

22

EPS motor is the DC motor. EPS motor is the DC motor. The motor moves the rear wheelThe motor moves the rear wheel

(wheels) to Steer in accordance with the steering wheel(wheels) to Steer in accordance with the steering wheel

movement.movement.
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4.4. RemRemovioving ng TraTransfnsfer er AssAssemembliblies, es, TraTractiction on motmotorsors

11.. FFrraammee 11)) MMoottoor  r  mmoouunnttiinng  g  bboollttss,  ,  3  3  ppllaacceess

2)2) MouMountinting ng bolbolt tt to tho the boe body, dy, 6 pl6 placeacess

501116501116

AA

AA 11

1)1)
2)2)

11

(1)(1) RemoRemove tve the mhe mast aast assemssembly. bly. RefeRefer to r to “Chas“Chassis & sis & MastMast
Service Manual”.Service Manual”.

(2)(2) RemoRemove all the eve all the electlectric wirric wirings, soings, solenoilenoid brake cd brake cable,able,
and hydraulic lines connected to the motor andand hydraulic lines connected to the motor and
transfer.transfer.

(3)(3) HitcHitch a sling to lifh a sling to lift the mott the motor. Winor. Wind the sling d the sling to preto preventvent
it from falling.it from falling.

(4)(4) Place a jPlace a jack undeack under the trr the transfeansfer, and supr, and support tport the tranhe transfersfer
with the jack.with the jack.

(5)(5) LoosLoosen the boen the bolts that selts that secure thcure the transfe transfer to the fer to the framerame,,
d li h l ll h f i h h j k fd li h l ll h f i h h j k f



3-73-7

and slightly pull the transfer with the jack away fromand slightly pull the transfer with the jack away from
the frame.the frame.
After making sure that the transfer can be pulled outAfter making sure that the transfer can be pulled out
horizontally, remove the bolts that secure the transferhorizontally, remove the bolts that secure the transfer
to the frame, and remove the transfer with the jack to the frame, and remove the transfer with the jack 
from the frame.from the frame.

501117501117

IItteemm VVaalluuee

 Total weight  Total weight of transfer, Traof transfer, Tractionction

motormotor

115 kg (253.5 lb)115 kg (253.5 lb)
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5.5. DiDisasassssememblblining Tg Traractctioion mn mototoror

55..11 DDiissaasssseemmbblly Sy Seeqquueennccee

   CAUTIONCAUTION

-- Ball beaBall bearingrings at both ens at both ends are of mads are of maintenintenance france free. If it is necee. If it is necessaressary to remoy to remove the beve the bearingarings when res when repairipairing the mong the motor, thtor, thee
bearings and seals must be replaced.bearings and seals must be replaced.

-- If a bearIf a bearing whing which is to bich is to be reple replaced haced has only oas only one seane sealing lipling lip, it shou, it should be grld be greaseeased with qd with quality buality beariearing greng grease whease whenn
installing it.installing it.

-- ReplReplace ace the the bearibearings ngs and and seals seals afteafter apr approxproximatimately 1ely 10,000 0,000 operoperating ating hourhours.s.

11

33

22

22

44

66

99

1010

77

88

1111
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11.. BBoollt  t  WWaasshheerr

22.. TTeerrmmiinnaall,  bo, bolltt

33.. BBoollt  t  WWaasshheerr

44.. GGrroommmmeett

55.. CCaap  sp  sccrreeww
66.. EEnnd d ccoovveer r  ((DD))

77.. EEnnd  cd  coovveerr

8.8. SeSensnsoor r bebearariningg

9.9. Oil Oil seaseal, Wal, Wavy wvy washasherer, Rad, Radial ial balball bel beariaringng

1100.. RRoottoorr

1111.. StStatatoorr

502719502719
55
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6.6. InInspspecectiting ng TrTracactition on MoMototorr

66..11 IInnssppeeccttiinng g RRoottoorr

66..22 IInnssppeeccttiinng g MMoottoorr

Inspection for damageInspection for damage

Check the rotor for damage, especially for burning.Check the rotor for damage, especially for burning.

If it is damaged, replace it.If it is damaged, replace it.

Inspection of splineInspection of spline

Check for wear of spline.Check for wear of spline.

If it is If it is extremely worn, replace it.extremely worn, replace it.

Inspection of ball bearingInspection of ball bearing

Check fitting part of the bearing in Check fitting part of the bearing in the "cover, end" and the the "cover, end" and the "cover(D), end"."cover(D), end".

If loose, replace them.If loose, replace them.

CAUTIONCAUTION

When replacing the "beWhen replacing the "bearing sensor", aring sensor", be very careful not tobe very careful not to

damage the sensor. "damage the sensor. "
If the sensor is damaged, the motor will not operateIf the sensor is damaged, the motor will not operate

correctly.correctly.

Because the bearing sensor is very sensitive the staticBecause the bearing sensor is very sensitive the static

electricity, do not touch any terminals in the connectorelectricity, do not touch any terminals in the connector

directly.directly.

11.. SSeennssoorr 22.. CCoonnnneeccttoorr

502720502720

11

22

Inspect with the Inspect with the following procedure after assembling.following procedure after assembling.

Abnormal noise check Abnormal noise check 

Operate the motor. Make sure there is no abnormal noise.Operate the motor. Make sure there is no abnormal noise.

   CAUTIONCAUTION
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C U OC U O

If the motor is tested by itseIf the motor is tested by itself, fix the motor on a work bench self, fix the motor on a work bench securely. curely. The motor may moThe motor may move suddenly when starting. ve suddenly when starting. Test theTest the

motor with the slow speed.motor with the slow speed.
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6.6.33 InInspspeectctiion on of of ininssuulalatitioonn

(1)(1) Be surBe sure to sece to secure thure the motoe motor ASS'r ASS'Y on a work bY on a work bench.ench.

(2)(2) Use the baUse the batterttery of the forkly of the forklift trucift truck to carry ouk to carry out testit testing.ng.

(3)(3) ConConnenect wct wireires as fs as follollowsows..

The right sideThe right side

-- ConConnenect thct the U1 cae U1 cable fble from trom the chhe chassassis to tis to the Uhe U1 ter1 terminminal on tal on the mhe motootor.r.
-- ConnConnect ect the the V1 cV1 cable able from from the the chassichassis to s to the the V1 tV1 termerminal oinal on the n the motomotor.r.

-- ConConnenect thct the W1 cae W1 cable fble from rom the cthe chashassis tsis to the Wo the W1 ter1 terminminal on tal on the mhe motootor.r.

-- ConneConnect the wict the wire harnre harness froess from the chasm the chassis (watsis (water reser resistanistant type 4P) to tt type 4P) to the connehe connector of tctor of the speehe speed sensod sensor in the motr in the motoror
(water resistant type 4P).(water resistant type 4P).

The left sideThe left side

-- ConConnenect thct the U1 cae U1 cable fble frorom the cm the chashassis tsis to the Vo the V1 ter1 terminminal on tal on the mhe motootor.r.

-- ConConnecnect the Vt the V1 cab1 cable frle from thom the chae chassissis to ths to the U1 tee U1 termirminal onal on the mn the motootor.r.

-- ConConnenect thct the W1 cae W1 cable fble from rom the cthe chashassis tsis to the Wo the W1 ter1 terminminal on tal on the mhe motootor.r.

-- ConneConnect the wict the wire harnre harness froess from the chasm the chassis (watsis (water reser resistanistant type 4P) to tt type 4P) to the connehe connector of tctor of the speehe speed sensod sensor in the motr in the motoror
(water resistant type 4P).(water resistant type 4P).

Measure the insulation between terminals and stator withMeasure the insulation between terminals and stator with
the Megger.the Megger.

-- AppApply tly the ehe eartarth prh probe obe (ne(negatgative ive [-][-]) of ) of the the MeMegggger ter too
the stator.the stator.

-- AppApply tly the lhe line ine proprobe (be (pospositiitive [ve [+]) +]) of tof the Mhe Meggegger ter too
each terminal. (U, V and W)each terminal. (U, V and W)

502721502721

 Tool Tool Specific resistanceSpecific resistance

MMeeggggeerr 00..5  5  M  M  oor  r  ggrreeaatteer  r  ((DDCC550000VV))
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7.7. ReResasassssememblblining Tg Traractctioion mon mototorr

77..11 RReessaasssseemmbblly Sy Seeqquueennccee

Follow the disassembling in Follow the disassembling in reverse.reverse.

1)1) Apply Apply silicsilicone one adheadhesive sive (Tor(Toray, Day, Dow Cow Corninorning SEg SE9188) 9188) toto
the clearance between the terminal andthe clearance between the terminal and stator corestator core

4)4) Apply Apply greagrease ose on the n the lip olip of the f the oil soil seal, eal, and and apply apply thethe
THREEBOND [#1104]THREEBOND [#1104] around the sealaround the seal

502722502722

1)1)

2)2)

3)3)

4)4)

5)5)
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the clearance between the terminal and the clearance between the terminal and stator core.stator core.

2)2) 11± 1 N11± 1 N·m ( 1·m ( 1.12 ± 0.12 ± 0.1 kg.1 kgf·mf·m) [ 8.) [ 8.11 ± 0.11 ± 0.74 lb74 lbf·ff·ft]t]

3)3) Apply Apply LOCLOCTITE TITE [#648[#648], [], [#262 o#262 or an r an equiequivalenvalent prot productduct
in M8 thread holes.]in M8 thread holes.]

 THREEBOND [#1104]  THREEBOND [#1104] around the seal.around the seal.

5)5) SecuSecure tre the the tempeemperaturature sre sensor ensor using using AraldAraldite ite (epo(epoxyxy
paste adhesive AV/HV1580 or equivalent).paste adhesive AV/HV1580 or equivalent).

Replacing Temperature SensorReplacing Temperature Sensor

By cutting off the By cutting off the wire of the current temperature sensor (nowire of the current temperature sensor (no

need to remove the sensor), a new temperature sensor canneed to remove the sensor), a new temperature sensor can

be mounted on the opposite side.be mounted on the opposite side.

Use Araldite (epoxy paste adhesive AV/HV158 or equivalent)Use Araldite (epoxy paste adhesive AV/HV158 or equivalent)

to secure the temperature sensor.to secure the temperature sensor.

1.1. New temNew temperatperature seure sensornsor

2.2. CurreCurrent temperant temperature sensoture sensorr

3.3. CuCut ot off ff 

11 22
33

502713502713
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88.. RReemmoovviinng Pg Puummp Mp Moottoorr

8.8.11 SuSuggggesestitionons s fofor r RReemomovvalal

   CAUTIONCAUTION

-- RecRecord ord plaplaces oces of the f the harharnesness cons connecnectiotions bens beforfore ree removmoval.al.

-- Turn thTurn the key swite key switch to the ofch to the off positif position and opeon and operate hyrate hydraudraulic levelic levers a few timrs a few times to reles to release higease high pressuh pressure in the hydre in the hydrauliraulicc
piping before disconnecting hydraulic hoses or pipes.piping before disconnecting hydraulic hoses or pipes.

-- When diWhen disconnesconnectincting hydrag hydraulic pipulic pipes, cap thes, cap them to prem to prevenevent dust frt dust from entom enterinering into hyg into hydrauldraulic comic componenponents and pits and pipes.pes.

(1)(1) RemRemove ove the the flofloor por platlates.es.

(2)(2) DiscoDisconnect fnnect followollowing hosing hoses froes from the gem the gear pumar pump.p.

-- HiHighgh-p-preressssurure hoe hose (se (frfrom tom the che conontrtrol vaol valvlve)e)

-- LoLow-pw-presressursure e hoshose e (fr(from om the the hydhydrauraulic lic tantank)k)

Note: Prepare a drip pan to catch remaining oil inside theNote: Prepare a drip pan to catch remaining oil inside the

hoses.hoses.

Plug the hose openings to prevent from leaking.Plug the hose openings to prevent from leaking.

(3)(3) DiscoDisconnect nnect lead lead wirewires of ts of the puhe pump mmp motorotor..

1.1. High-High-presspressure hure hoseose

2.2. Low-Low-presspressure ure hosehose

3.3. LeaLead wd wireiress

4.4. PumPump mop motortor

502723502723

22
33

44
11

(4)(4) RemoRemove flangve flange bolt foe bolt for the mor the motor brtor bracketacket, and hoist t, and hoist thehe
pump motor with the motor bracket.pump motor with the motor bracket.

11. F. Fllaanngge  e  bboolltt 22. M. Moottoor  r  bbrraacckkeett

502724502724

11

11

22



3-123-12

Tightening torque for flange boltTightening torque for flange bolt

38.6 to 47.2 N·m (4.0 38.6 to 47.2 N·m (4.0 to 4.8 kgf ·m) [28.5 to 34.8 lbf·ft]to 4.8 kgf ·m) [28.5 to 34.8 lbf·ft]

  

CHAPTER 3 MOTORCHAPTER 3 MOTOR

(5)(5) RemovRemove the fle the flange nuange nuts, ants, and remd remove thove the pump e pump motomotorr
with cushion and gear pump from the motor bracket.with cushion and gear pump from the motor bracket.

1.1. FlFlangange nute nut

2.2. CusCushiohionn

3.3. PumPump mop motortor

4.4. MotMotor bracor bracketket

502725502725

44

33

11

22

Tightening torque for flange nutTightening torque for flange nut

10.9 to 13.3 N·m (1.1 to 1.4 kgf ·m) [8.0 to 9.8 lbf·ft]10.9 to 13.3 N·m (1.1 to 1.4 kgf ·m) [8.0 to 9.8 lbf·ft]

(6)(6) RemovRemove the we the washer asher assembassembled boled bolt, anlt, and remod remove theve the
gear pump from the pump motor.gear pump from the pump motor.

Note: Do not disassemble the gear pump.Note: Do not disassemble the gear pump.

1.1. PumPump mop motortor

2.2. washwasher assemer assembled bobled boltlt

3.3. GeaGear pr pumumpp

502726502726

33

55

44

22

11

Tightening torque for washer assembled boltTightening torque for washer assembled bolt

19.6 to 24.5 N·m (2.0 to 2.5 kgf ·m) [14.5 to 18.1 lbf·ft]19.6 to 24.5 N·m (2.0 to 2.5 kgf ·m) [14.5 to 18.1 lbf·ft]



3-133-13

  

CHAPTER 3 MOTORCHAPTER 3 MOTOR

9.9. DiDisasassssemembibing ng PuPummp Mp Mototoror

99..11 DDiissaasssseemmbblly Sy Seeqquueennccee

   CAUTIONCAUTION

-- Ball beaBall bearingrings at both ens at both ends are of mads are of maintenintenance france free. If it is necee. If it is necessaressary to remoy to remove the beve the bearingarings when res when repairipairing the mong the motor, thtor, thee

bearings and seals must be replaced.bearings and seals must be replaced.
-- If a bearIf a bearing whing which is to bich is to be reple replaced haced has only oas only one seane sealing lipling lip, it shou, it should be grld be greaseeased with qd with quality buality beariearing greng grease whease whenn

installing it.installing it.

-- ReplReplace ace the the bearibearings ngs and and seals seals afteafter apr approxproximatimately 1ely 10,000 0,000 operoperating ating hourhours.s.

11

33

22

22

44

66

99

1010

77

88

1111
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11.. BBoollt  t  WWaasshheerr

22.. TTeerrmmiinnaall,  bo, bolltt

33.. BBoollt  t  WWaasshheerr

44.. GGrroommmmeett

55.. CCaap  sp  sccrreeww

66.. EEnnd d ccoovveer r  ((DD))

77.. EEnnd  cd  coovveerr

8.8. RaRadidial al baball ll bebearariningg

9.9. WaWavy wvy wasasheher, Rr, Radadiaial bal ball bell bearariningg

1100.. RRoottoorr

1111.. StStatatoorr

502727502727

55
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10.10. InsInspepecticting ng PumPump p MotMotoror

1010.1.1 InInspspecectiting ng RoRototorr

1010.2.2 InInspspecectiting ng MoMototorr

Inspection for damageInspection for damage

Check the rotor for damage, especially for burning.Check the rotor for damage, especially for burning.

If it is damaged, replace it.If it is damaged, replace it.

Inspection of splineInspection of spline

Check for wear of spline.Check for wear of spline.

If it is If it is extremely worn, replace it.extremely worn, replace it.

Inspection of ball bearingInspection of ball bearing

Check fitting part of the bearing in Check fitting part of the bearing in the "cover, end" and the the "cover, end" and the "cover(D), end"."cover(D), end".

If loose, replace them.If loose, replace them.

CAUTIONCAUTION

When replacing the "beWhen replacing the "bearing sensor", aring sensor", be very careful not tobe very careful not to

damage the sensor. "damage the sensor. "
If the sensor is damaged, the motor will not operateIf the sensor is damaged, the motor will not operate

correctly.correctly.

Because the bearing sensor is very sensitive the staticBecause the bearing sensor is very sensitive the static

electricity, do not touch any terminals in the connectorelectricity, do not touch any terminals in the connector

directly.directly.

11.. SSeennssoorr 22.. CCoonnnneeccttoorr

502720502720

11

22

Inspect with the Inspect with the following procedure after assembling.following procedure after assembling.

Abnormal noise check Abnormal noise check 

Operate the motor. Make sure there is no abnormal noise.Operate the motor. Make sure there is no abnormal noise.

CAUTIONCAUTION
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   CAUTIONCAUTION

If the motor is tested by itseIf the motor is tested by itself, fix the motor on a work bench self, fix the motor on a work bench securely. curely. The motor may moThe motor may move suddenly when starting. ve suddenly when starting. Test theTest the

motor with the slow speed.motor with the slow speed.

(1)(1) Be sure tBe sure to secuo secure the mre the motor Aotor ASS'Y on a wSS'Y on a work beork bench.nch.

(2)(2) Use thUse the battee battery of the fry of the forkliorklift truft truck to carck to carry out try out testinesting.g.

(3)(3) ConConnecnect wit wires res as fas follollowsows..

-- ConConnecnect the t the U2 caU2 cable fble from rom the cthe chashassis tsis to the Uo the U2 ter2 terminminal on tal on the mhe motootor.r.

-- ConConnecnect the t the V2 caV2 cable fble from rom the the chachassissis to ths to the V2 tee V2 termrminainal on thl on the mote motor.or.

-- ConConnecnect the t the W2 caW2 cable fble from rom the cthe chashassis tsis to the o the W2 teW2 termrminainal on thl on the moe motortor..

  

CHAPTER 3 MOTORCHAPTER 3 MOTOR

1010.3.3 InInspspecectition oon of inf insusulalatitionon

Measure the insulation between terminals and stator withMeasure the insulation between terminals and stator with

the Megger.the Megger.

-- AppApply tly the ehe eartarth prh probe obe (ne(negatgative ive [-][-]) of ) of the the MeMegggger ter toothe stator.the stator.

-- AppApply tly the lhe line ine proprobe (be (pospositiitive [ve [+]) +]) of tof the Mhe Meggegger ter too
each terminal. (U, V and W)each terminal. (U, V and W)

502728502728

 Tool Tool Specific resistanceSpecific resistance

MMeeggggeerr 00..5  5  M  M  oor  r  ggrreeaatteer  r  ((DDCC550000VV))
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11.11. ResResassassembemblinling Pug Pump mmp motootorr

1111.1.1 ReResasassssememblbly y SeSeququenencece

Follow the disassembling in Follow the disassembling in reverse.reverse.

1)1) Apply Apply silicsilicone one adheadhesive sive (Tor(Toray, Day, Dow Cow Corninorning SEg SE9188) 9188) toto 3)3) Apply Apply LOCTLOCTITE [ITE [#648], #648], [#262] [#262] or aor an eqn equivaleuivalent prnt productoduct

502729502729

1)1)

2)2)

3)3)

4)4)
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)) pp ypp y (( y,y, gg ))
the clearance between the terminal and the clearance between the terminal and stator core.stator core.

2)2) 11± 1 N11± 1 N·m ( 1·m ( 1.12 ± 0.12 ± 0.1 kg.1 kgf·mf·m) [ 8.) [ 8.11 ± 0.11 ± 0.74 lb74 lbf·ff·ft]t]

)) pp ypp y ,, qq pp
in M8 thread holes.]in M8 thread holes.]

4)4) SecuSecure tre the the tempeemperaturature sre sensor ensor using using AraldAraldite ite (epo(epoxyxy
paste adhesive AV/HV1580 or equivalent).paste adhesive AV/HV1580 or equivalent).

Replacing Temperature SensorReplacing Temperature Sensor

By cutting off the By cutting off the wire of the current temperature sensor (nowire of the current temperature sensor (no

need to remove the sensor), a new temperature sensor canneed to remove the sensor), a new temperature sensor can

be mounted on the opposite side.be mounted on the opposite side.

Use Araldite (epoxy paste adhesive AV/HV158 or equivalent)Use Araldite (epoxy paste adhesive AV/HV158 or equivalent)

to secure the temperature sensor.to secure the temperature sensor.

1.1. New temNew temperatperature seure sensornsor

2.2. CurreCurrent temperant temperature sensoture sensorr

3.3. CuCut ot off ff 

11 22
33

502713502713

  

CHAPTER 3 MOTORCHAPTER 3 MOTOR

12.12. TightTightening ening of Hiof High-powgh-power Caer Cable ble TermTerminalsinals

   CAUTIONCAUTION

If the high-power cable terminals of the battery-operatedIf the high-power cable terminals of the battery-operated

vehicle are not tightened properly, the increased contactvehicle are not tightened properly, the increased contact
resistance causes excessive heat generation, and couldresistance causes excessive heat generation, and could

cause a fire in the worst case. To prevent accidents andcause a fire in the worst case. To prevent accidents and

equipment problems, be sure to regularly check theequipment problems, be sure to regularly check the

tightening torque of the high-power cable terminals. Do nottightening torque of the high-power cable terminals. Do not

pull the cables to check connections or during adjustment.pull the cables to check connections or during adjustment.

If the cable terminal sections are moved, re-tighten theIf the cable terminal sections are moved, re-tighten the

connections.connections.

1.1. Left TrLeft Tractioaction motor (3n motor (3
terminals)terminals)

2.2. Right TRight Tractiraction motoon motor (3r (3
terminals)terminals)

502730502730

11

22

1.1. Pump mPump motor (3 teotor (3 terminarminals)ls)

502731502731

11
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1313.. ReRemomoviving Eng EPS PS MoMototorr

1313.1.1 SuSuggggesestitionons fs for Ror Rememovovalal

14.14. DisDisassassembemblinling EPg EPS MS Motootorr

   CAUTIONCAUTION

-- AppApply whly wheel eel chochocks tcks to tyo tyres res to pto prevrevent ent the the trutruck frck from mom movioving.ng.

-- TuTurn rn ththe ke key ey swswititch ch to to ththe oe off ff poposisititionon..

-- RecRecord pord placlaces of hes of hararnesness cons connecnectiotions bens beforfore dise disconconnecnectinting.g.

-- Be Be susure re to to didiscscononnenect ct ththe be batattetery ry plplugug..

-- Be cBe cararefeful nul not tot to ino injujure tre the che conontrtrolollelersrs..

(1)(1) OpeOpen thn the bae battettery cry coveover.r.

(2)(2) RemoRemove thve the ree rear coar cover aver and rand rain coin cover.ver.

(3)(3) DiscDisconneconnect hart harness ness of thof the EPe EPS moS motor.tor.

(4)(4) RemRemove ove the the EPS EPS momotortor..

3-Wheel model (3 W)3-Wheel model (3 W)

11

22

22

33

33

44

55

55

66

77
77

77

300W300W

600W600W
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11.. BBoolltt

22.. EEnnd d ccoovveer r  ((CC))

33.. YYoorrk ak asssseemmbbllyy

44.. aarrmmaattuurree

55.. CCoovveer  (r  (DD))

66.. OOiil  l  sseeaall

77.. BBaalll  bl  beeaarriinngg

502732502732

11 44

66

77
77
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4-Wheel model (4 W)4-Wheel model (4 W)

11.. BBoolltt

22.. EEnnd d ccoovveer r  ((CC))

33.. YYoorrk ak asssseemmbbllyy

44.. aarrmmaattuurree

55.. CCoovveer  r  ((DD))

66.. OOiil  l  sseeaall

77.. BBaalll  l  bbeeaarriinngg

502733502733

11

22 33

44

55

66

77
77
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1515.. InInspspecectiting EPng EPS MoS Motortor

1515.1.1 InInspspecectiting ng ArArmamatuturere

Inspection for damageInspection for damage

Check the armature for damage, especially for burning.Check the armature for damage, especially for burning.

If it is damaged, replace it.If it is damaged, replace it.

If the surface of Commutator is damaged, repair or If the surface of Commutator is damaged, repair or replace it.replace it.

Inspection of splineInspection of spline

Check for wear of spline.Check for wear of spline.

If it is If it is extremely worn, replace it.extremely worn, replace it.

Inspection of ball bearingInspection of ball bearing

Check fitting part of the bearing in Check fitting part of the bearing in the "cover(C), end" and the cover(D).the "cover(C), end" and the cover(D).

If loose, replace them.If loose, replace them.

Inspection of commutatorInspection of commutator

Check the armature for damage especially by highCheck the armature for damage especially by high

temperature.temperature.

If it is damaged, replace it.If it is damaged, replace it.

If the surface of Commutator is damaged, repair or replaceIf the surface of Commutator is damaged, repair or replace

it.it.

11.. GGoooodd 22.. NNoot  t  ggoooodd

502734502734

11
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1.1. φφDD

502735502735

IItteemm SSttaannddaarrdd LLiimmiitt

Wear if commutator (Wear if commutator (φφD)D)

3 W3 W

1.7 to 1.6 ton model1.7 to 1.6 ton model
30 mm30 mm

 (1.18 in.) (1.18 in.)

29 mm29 mm

(1.14 in.)(1.14 in.)

1.8 to 2.0 ton model1.8 to 2.0 ton model
40 mm40 mm

(1.57 in.)(1.57 in.)

39 mm39 mm

(1.54 in.)(1.54 in.)

4W4W
40 mm40 mm

(1.57 in.)(1.57 in.)

39 mm39 mm

(1.54 in.)(1.54 in.)
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502736502736

IItteemm SSttaannddaarrdd

Under cut of Under cut of commutatorcommutator
0.8 to 0.85 mm0.8 to 0.85 mm

(0.032 to 0.034 in.)(0.032 to 0.034 in.)

How to repair of commutatorHow to repair of commutator

(1)(1) GrinGrind or d or polish polish the the CommCommutatutator.or.

(2)(2) UndeUndercut rcut the cothe commummutator tator after after gringrindingding..

(3)(3) FinisFinish the surh the surface of Cface of Commommutatoutator with a sar with a sand papend paper (#400)r (#400)..

Inspection of insulationInspection of insulation

Check the insulation between Commutator and Armature shaft.Check the insulation between Commutator and Armature shaft.

   CAUTIONCAUTION

Clean up the armature by compressed air before checking.Clean up the armature by compressed air before checking.

11

22
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11.. PPoossiittiivvee 22.. NNeeggaattiivvee

502737502737

TTooooll SSppeecciiffiic  c  RReessiissttaannccee

 Tester Tester Infinite at x 1k rangInfinite at x 1k rangee

MMeeggggeerr 00..55M  M  oor  r  ggrreeaatteer  r  ((DDCC550000VV))
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1515.2.2 InInspspecectiting ng MoMototorr

Inspection of force of springInspection of force of spring

Hook a spring scale to the brush SPRING and check if bothHook a spring scale to the brush SPRING and check if both

springs have the same tension. Then make sure of equalsprings have the same tension. Then make sure of equal

force on 2 springs.force on 2 springs.

11. S. Spprriinng  g  ssccaallee 22. S. Spprriinngg

502738502738

11    22

IItteemm SSttaannddaarrdd

Force ofForce of

springspring

3 W3 W
11..3  3  tto  o  11..6  6  ttoon  n  mmooddeell 77NN

11..8  8  tto  o  22..0  0  ttoon  n  mmooddeell 55NN

4  4  WW 55NN

   CAUTIONCAUTION

If the SPRING and/or the brush If the SPRING and/or the brush holder were rusted, replace them.holder were rusted, replace them.

Inspect with the Inspect with the following procedure after assembling.following procedure after assembling.

Abnormal noise and spark Abnormal noise and spark 

Operate the motor. Then make sure that abnormal noise is not Operate the motor. Then make sure that abnormal noise is not heard and sparks of brushes are heard and sparks of brushes are not seen.not seen.

   CAUTIONCAUTION

If the motor is tested by itself, fix the motor on a If the motor is tested by itself, fix the motor on a work bench securely. The motor may move suddenly when starting. Test thework bench securely. The motor may move suddenly when starting. Test the

motor with the slow speed.motor with the slow speed.

(1)(1) Be surBe sure to see to secure Ecure EPS moPS motor astor ass'y on a ws'y on a work beork bench.nch.
(2)(2) Apply 1/Apply 1/4 voltag4 voltage of the batte of the battery (aboery (about 12V) to caut 12V) to carry out terry out testingsting..

(3)(3) ConConnecnect wit wires res as fas follollowsows..

-- ConneConnectct (WHIT(WHITE) wE) wireire toto thethe (pos(positiveitive [+])[+])termterminalinal ofof thethe battebatteryry
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-- ConneConnect ct (WHIT(WHITE) wE) wire ire to to the the (pos(positive itive [+])[+])termterminal inal of of the the battebattery.ry.

-- ConConnecnect (BLt (BLACKACK) wir) wire to the to the (nee (negatgative [ive [-]) t-]) tererminminal of thal of the bate battetery.ry.

Inspection of insulationInspection of insulation

Measure the insulation between terminals in the connectorMeasure the insulation between terminals in the connector

and the end cover with the Megger.and the end cover with the Megger.

(1)(1) Apply tApply the earhe earth proth probe (nebe (negativgative [-]) e [-]) of the Mof the Meggeegger tor to
the yoke.the yoke.

(2)(2) Apply tApply the line he line probe probe (posi(positive [tive [+]) of +]) of the Methe Megger gger toto
each terminal of connector plug.each terminal of connector plug.

1.1. MeMeggggerer

2.2. ConConnecnectortor

3.3. End End covcoverer

502739502739
11

22

33

TTooooll SSppeecciiffiic  c  RReessiissttaannccee

MMeeggggeerr 00..11M  M  oor  r  ggrreeaatteer  r  ((DDCC550000VV))

  

CHAPTER 3 MOTORCHAPTER 3 MOTOR

15.15.33 InsInspecpectinting Oil Sg Oil Seal aeal and Pnd Permermaneanent Mant Magnegnett

Oil sealOil seal

Check Oil seal for wear and Check Oil seal for wear and damage. If worn or damaged, replace it.damage. If worn or damaged, replace it.

Permanent magnetPermanent magnet

Check permanent magnets in the Yoke for damage or sticking metallic dust. If sticking metallic dust, remove it withCheck permanent magnets in the Yoke for damage or sticking metallic dust. If sticking metallic dust, remove it with

compressed air. If damaged, replace the compressed air. If damaged, replace the whole motor.whole motor.
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1616.. InInspspecectiting EPng EPS MoS Motortor

1166..11 BBrruusshh

(1)(1) MeMeasuasure the tre the thichicknekness of bruss of brush.sh.

If it is less than If it is less than the wear limit, replace it.the wear limit, replace it.

1.1. BrBrusushh

2.2. SpSpriringng

3.3. ComCommutmutatoatorr

1)1) ThickThickness of bness of brushrush

11    11

1)1)    33

502740502740

22

IItteemm SSttaannddaarrdd LLiimmiitt

 Thickness of brush Thickness of brush

3 W3 W

1.3 to 1.6 ton model1.3 to 1.6 ton model 20 mm20 mm
(0.79 in.)(0.79 in.)

9 mm9 mm
(0.35 in.)(0.35 in.)

1.8 to 2.0 ton model1.8 to 2.0 ton model
20 mm20 mm

(0.79 in.)(0.79 in.)

11 mm11 mm

(0.43 in.)(0.43 in.)

4 W4 W
20 mm20 mm

(0.79 in.)(0.79 in.)

11 mm11 mm

(0.43 in.)(0.43 in.)

(2)(2) ChecCheck the suk the surfacrface of the of the bruse brush conth contactinacting tog to
commutator.commutator. 11

22

11)  )  22)  )  22))
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1.1. BrBrusushh

2.2. ComCommutmutatoatorr

1)1) GoGoodod

2)2) Not Not googoodd

502741502741

(3)(3) If the cIf the conditondition is noion is not goodt good, inser, insert a sand pat a sand paper [per [#400]#400]
between the brush and between the brush and commutator.commutator.

(4)(4) PoliPolish the bsh the brush srush surfaurface by mce by moving oving a sand a sand paper paper oror
rotating commutator.rotating commutator.

(5)(5) CheCheck thck the thie thicknckness oess of bruf brush.sh.

(6)(6) Blow tBlow the dushe dust out wit out with comth compresspressed air ed air and cleand clean thean the
parts.parts.

1.1. BrBrusushh

2.2. SanSand pad paperper

3.3. ComCommutmutatoatorr

11

33

502742502742

22

TTooool  l  nnaammee NNuummbbeerr

SSaannd  d  ppaappeerr ##440000

  

CHAPTER 3 MOTORCHAPTER 3 MOTOR

1717.. TrTrououblbleseshohoototiningg

SSyymmppttoomm PPoossssiibblle  e  ccaauusseess SSoolluuttiioonn

Motor does not start.Motor does not start.

Low supply voltageLow supply voltage

Charge battery and improve power supplyCharge battery and improve power supply

condition.condition.

BBlloowwn  n  ffuussee RReeppllaaccee..

EExxcceesss  s  llooaadd RReedduucce  e  llooaadd..

FFaauulltty  y  wwiirre  e  ccoonnnneeccttiioonn RReeppaaiirr,  ,  oor  r  rree--ttiigghhtteen  n  wwiirre  e  ccoonnnneeccttiioonnss..

BBrrookkeen  n  wwiirre  e  iin  n  ccoonnttrrool  l  ddeevviiccee RReeppaaiir  r  oor  r  rreeppllaaccee..

BBrrookkeen  n  wwiirre  e  iin  n  ffiieelld  d  ddeevviiccee RReeppaaiir  r  oor  r  rreeppllaaccee..

BBrrookkeen  n  wwiirre  e  iin  n  aarrmmaattuurre  e  ccooiill RReeppaaiir  r  oor  r  rreeppllaaccee..

Motor starts but does notMotor starts but does not

run at rated speed.run at rated speed.

Low supply voltageLow supply voltage
Charge battery and improve power supplyCharge battery and improve power supply

condition.condition.

FFaauulltty  y  ccoonnnneeccttiioon  n  oof  f  aarrmmaattuurre  e  cciirrccuuiitt RReeppaaiir  r  ccoonnnneeccttiioonnss..

Motor producesMotor produces

Abnormal vibrations andAbnormal vibrations and

noise.noise.

DDeeffeeccttiivve  e  bbeeaarriinnggss RReeppllaacce  e  bbeeaarriinnggss..

LLoooosse  e  mmoouunnttiinng  g  bboollttss RReettiigghhtteen  n  bboolltts  s  aannd  d  nnuuttss..

CCoonnttaacct t  bbeettwweeeen n aarrmmaattuurre e aannd d ffiieelld d ccooiill RReeppaaiir  r  oor  r  rreeppllaaccee..

Bearing overheats.Bearing overheats.

IInnccoorrrreecct  t  iinnssttaallllaattiioonn CCoorrrreecct  t  iinnssttaallllaattiioon  n  ccoonnddiittiioonn..

Severe external vibrationSevere external vibration
Remove the cause of vibration, or takeRemove the cause of vibration, or take

appropriate vibration-insulating measures.appropriate vibration-insulating measures.

DDeeffeeccttiivve  e  bbeeaarriinnggss RReeppllaaccee..

OOiil  dl  deeggrraaddaattiioon  on  or  r  sshhoorrttaagge  ie  in  bn  beeaarriinnggss RReeppllaaccee..
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CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

ChChapapteter 4r 4 HOHOW TO W TO REREAD AD CICIRCRCUIUIT DIT DIAGAGRARAMSMS
1.1. DeDescscririptptioion of Cn of Cirircucuit Dit Diaiagrgramamss

11..11 SScchheemmaattiic dc diiaaggrraamm

11..22 CCoonnnneeccttoor r DDiiaaggrraammss

 The Circuit diag The Circuit diagrams consist of trams consist of the schematic he schematic diagrams and connediagrams and connector diagramctor diagrams.s.

All circuits including the power supply All circuits including the power supply and ground are divided into the power circuit, GND circuit and and ground are divided into the power circuit, GND circuit and system circuits.system circuits.

Power circuit diagramPower circuit diagram

 The power c The power circuit diagram ircuit diagram indicates the powindicates the power circuit ier circuit including the battencluding the battery, fuse, ignition swry, fuse, ignition switch, etc.itch, etc.

GND circuit diagramGND circuit diagram

 The GND circuit diagram indicat The GND circuit diagram indicates the circuits from each electres the circuits from each electric component to the body ground or froic component to the body ground or from each component tom each component to

the battery negative terminal.the battery negative terminal.

System circuit diagramsSystem circuit diagrams

 The system circuit diagrams indicate the circuits of  The system circuit diagrams indicate the circuits of each system from fuse to GND each system from fuse to GND (earth) excluding the above power supply(earth) excluding the above power supply

and GND circuit portions.and GND circuit portions.

 The connector  The connector shapes, terminal shapeshapes, terminal shapes and terminal ars and terminal arrangements rangements of all connectors of all connectors in the circuit din the circuit diagrams are indiagrams are indicated.icated.
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CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

2.2. HoHow tw to Ro Reaead Cd Cirircucuit it DiDiagagraramsms

 The circuit of each system from fuse to GND (earth) is indicated. The circuits indicate the  The circuit of each system from fuse to GND (earth) is indicated. The circuits indicate the direction of signal flow. In figures, itdirection of signal flow. In figures, it

flows from top (positive) flows from top (positive) to bottom (negative).to bottom (negative).

22

11

88

77

66

55

44

33

1010

1616

1515

1212

1111
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CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

22..11 SSyymmbboollss

1.1. DeDepapartrturure ee eququipipmement nt nanameme

2.2. DeDepapartrturure e shsheeeet t nunumbmberer

3.3. CabCable dile diameameter ter & col& color (or (DesDescricriptiption(on(2))2))

4.4. CiCirrccuiuit t nnumumbeberr

5.5. BoBounundadary (ry (DeDescscririptptioion(n(4)4)))6.6. EEququipipmmeent nt nanammee

7.7. TeTermrmininal nal numumbeber of cr of cononnenectctoror

8.8. ConConnecnector tor numnumber ber (De(Descrscriptiptionion(3)(3)))

9.9. IndIndicaicate te conconnecnectiotion wn with ith bodbody Gy GNDND

10.10. EquEquipmipment ent numnumberber

11.11. Used plUsed place of race of relay coelay coil (Desil (Descripcription(tion(1))1))

12.12. IndIndicaicate samte same conne connectectoror

13.13. IndicIndicate coate connectnnection wiion with GND th GND circcircuituit

14.14. SheeSheet nut number mber of of GND GND circucircuitit

15.15. Used plUsed place of race of relay coelay contact (ntact (DescrDescriptioiption (1))n (1))16.16. DesDestintinatiation sheeon sheet numbt numberer

17.17. DestDestinatiination on equiequipmenpment t namename

18.18. IndicaIndicate connte connectiection witon with Negath Negative cirive circuitcuit

19.19. SheeSheet numt number ber of Neof Negativgative cire circuitcuit

Symbols are used in the Symbols are used in the figures for easy reading of circuit diagrams.figures for easy reading of circuit diagrams.

General SymbolsGeneral Symbols

(1(1)) GeGeneneraral use sl use symymbobolsls

SSYYMMBBOOLL NNAAMMEE

GNDGND

(HARNESS)(HARNESS)

GNDGND

(BODY)(BODY)

NEGATIVENEGATIVE

SSYYMMBBOOLL NNAAMMEE

(2)(2) ConConducductortors and cous and couplipling parng partsts

SSYYMMBBOOLL NNAAMMEE
SSYYMMBBOOLL NNAAMMEE
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CONNECTORCONNECTOR

(SOCKET/PLUG)(SOCKET/PLUG)

 TERMINAL TERMINAL

(SOCKET)(SOCKET)

 TERMINAL TERMINAL

(PLUG)(PLUG)

 TERMINAL TERMINAL

 TWIST WIRE TWIST WIRE

SHIELD WIRESHIELD WIRE

BRANCHINGBRANCHING

  

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

(3)(3) StaStandandard rd paspassivsive pe partartss

SSYYMMBBOOLL NNAAMMEE

RESISTORRESISTOR
VALIABLE RESISTORVALIABLE RESISTOR

SSYYMMBBOOLL NNAAMMEE

(4)(4) SemiSemicondconductouctors anrs and eld electrectronic onic tubetubess

SSYYMMBBOOLL NNAAMMEE

DIODEDIODE

LEDLED

AUTO LIGHT SENSORAUTO LIGHT SENSOR

(PHOTO DIODE)(PHOTO DIODE)

SSYYMMBBOOLL NNAAMMEE

(5)(5) GeneGeneratiration and on and conveconversiorsion of elen of electric ctric enerenergygy

SSYYMMBBOOLL NNAAMMEE

GENERATORGENERATOR
STEPPING MOTORSTEPPING MOTOR

SSYYMMBBOOLL NNAAMMEE
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 THREE-PHASE THREE-PHASE

INDUCTION MOTORINDUCTION MOTOR

DC MOTORDC MOTOR

BATTERYBATTERY

  

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

(6)(6) SwitSwithes, ches, controntrol anol and prod protecttective dive deviceviceses

SSYYMMBBOOLL NNAAMMEE

SWITCHSWITCH

(N.O)(N.O)

SWITCHSWITCH

(N.C)(N.C)

 TWO POSITION SWITC TWO POSITION SWITCHH

EMERGENCY SWITCHEMERGENCY SWITCH

PUSH-BUTTON SWITCHPUSH-BUTTON SWITCH

SWITCH (AUTO RETURN)SWITCH (AUTO RETURN)

OIL PRESSURE SWITCHOIL PRESSURE SWITCH

MAGNETIC CONTACTORMAGNETIC CONTACTOR

FUSEFUSE

 THERMISTER THERMISTER

MAGNETIC COILMAGNETIC COIL

PROXIMITY SENSORPROXIMITY SENSOR

SSYYMMBBOOLL NNAAMMEE

(7)(7) IndicIndicatorators, las, lamps mps and and signasignal del devicevicess
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SSYYMMBBOOLL NNAAMMEE

LAMPLAMP

BUZZERBUZZER

HORNHORN

SSYYMMBBOOLL NNAAMMEE

  

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

22..22 SShheeeet  St  Syymmbbooll

Special SymbolsSpecial Symbols

 The following  The following symbols are used symbols are used when the rwhen the representatioepresentation byn by

general symbols is difficult.general symbols is difficult.

 This  This diagram diagram shows shows that that No. No. 1 1 and and No. No. 3 3 terminals terminals areare
connected when the switch position is placed in connected when the switch position is placed in N position.N position.

11. S. Swwiittcch  h  ppoossiittiioonn 22. T. Teerrmmiinnaall

501953501953

FF

NN

RR

22

11

A sheet symbol is A sheet symbol is provided in each circuit diagram sheet so that the provided in each circuit diagram sheet so that the relationship between diagrams can be clarified. The sheetrelationship between diagrams can be clarified. The sheet

symbol consists of "SH" and two digit numbers, for example, “SH-01" or “SH-02."symbol consists of "SH" and two digit numbers, for example, “SH-01" or “SH-02."
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CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

22..33 CCoonnnneeccttiinng g LLiinneess

Color CodesColor Codes

(1)(1) TherThere are te are two thicwo thicknessknesses of thes of the line we line which cohich connecnnectt
between elements in the circuit diagram. Each line isbetween elements in the circuit diagram. Each line is
used as follows:used as follows:

-- ThiThick lick line: Cne: Connonnecectinting ling lines foes for thr the ele electectric ric wirwires ses size ize of of 
20 mm20 mm22 (0.78 in (0.78 in22) or above.) or above.

-- ThiThin lin line: ne: All oAll othether cor connennecticting lng lineines exs excecept tpt the ahe abovbove.e.

(2)(2) ConneConnecting cting lines arlines are repre representesented by the ed by the circucircuitit
number, wire diameter and wire color. For thenumber, wire diameter and wire color. For the
connecting lines of 0.5 mmconnecting lines of 0.5 mm22 (0.02 in (0.02 in22) wire size, the wire) wire size, the wire
diameter is omitted.diameter is omitted.

1.1. Wire diWire diameteameter, wire cor, wire colorlor

2.2. CircCircuit uit numbenumberr

3.3. WirWire coe colorlor

4.4. WirWire diame diameteeterr

501954501954

      1      1
      0      0
      1      1
      (      (      1      1
 . .      2      2

      5      5
      R      R
      )      )

22

11

44

33

(3)(3) here here are tware two typeo types of wirs of wires: the es: the one haone having onving only onely one
color and the one color and the one having a colored stripe (combinationhaving a colored stripe (combination
of two colors).of two colors).

1.1. BasBase coe colorlor

2.2. StrStrip coip colorlor

3.3. BasBase ce coloolorr

4.4. StrStripe coipe colorlor

501955501955

22

11
44

33

SSyymmbbooll CCoolloorr SSyymmbbooll CCoolloorr SSyymmbbooll CCoolloorr

BB BBllaacckk BBrr BBrroowwnn PP PPiinnk  k  

WW WWhhiittee LL BBlluuee SSbb SSkkyy bblluuee
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WW WWhhiittee LL BBlluuee SSbb SSkky  y  bblluuee

RR RReedd LLgg LLiigghht  t  ggrreeeenn VV PPuurrppllee

GG GGrreeeenn OO OOrraannggee

YY YYeellllooww GGrr GGrraayy

  

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

22..44 EEqquuiippmmeenntt

Equipment number systemEquipment number system

Item category symbolItem category symbol

(1)(1) Equipment is rEquipment is represented by epresented by a box. The syma box. The symbol of connector bol of connector that belongs to that belongs to the equipmenthe equipment is indicated inside t is indicated inside the box.the box.

(2)(2) The items listeThe items listed under the d under the item categitem category symbol have a ory symbol have a specific symbol (specific symbol (equipment numequipment number) for classificber) for classification of items anation of items andd
identification of identical items.identification of identical items.

1.1. EEququipipmmeent nt nanammee

22.. BBooxx

3.3. CoConnnnecectotor for for har harnrnesesss

4.4. ConConnecnector tor belbelongongs s to to eqequipuipmementnt

5.5. EEququipipmmeent nnt numumbberer

6.6. ClaClassissificficatiation non numbumber (er (serserial ial numnumberber))

7.7. ItItem em cacatetegogory ry sysymbmbolol

501956501956

22

11

77

66

55

44

33

SSyymmbbooll IItteemm SSyymmbbooll IItteemm

FF FFuussee MMCC CCoonnttaaccttoorr

SSBBFF SSllooww--bblloow  w  ffuussee RR RReessiissttoorr

FFLLWW FFuussiibbllee lliinnkk CC CCaappaacciittoorr
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FFLLWW FFuussiibblle  e  lliinnkk CC CCaappaacciittoorr

RRYY RReellaayy DD DDiiooddee

  

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

2.2.55 RRelelay ay CConontatactctor or anand d CCoioill

22..66 CCoonnnneeccttoorrss

(1)(1) For the rFor the relay conelay contactotactor (contr (contactoractor), the shee), the sheet symbol int symbol in
which its coil is represented is provided so that you canwhich its coil is represented is provided so that you can
find its coil easily. However, when the coil isfind its coil easily. However, when the coil is

represented in the same sheet, the sheet symbol isrepresented in the same sheet, the sheet symbol is
omitted.omitted.

1.1. EquEquipmipment nameent name

2.2. EquiEquipment pment numbenumberr

3.3. Sheet sySheet symbol whmbol where coiere coil isl is
representedrepresented

501957501957

   L   L
   A   A
   M   M
   P   P
   R   R
   E   E
   L   L
   A   A
   Y   Y

2211

33

(2)(2) For thFor the relae relay coil (cy coil (contaontactor cctor coil), toil), the sheehe sheet symbt symbol inol in
which its contact is represented is provided so that youwhich its contact is represented is provided so that you
can find the location of contacts. However, when thecan find the location of contacts. However, when the
contact is represented in the same sheet, the sheetcontact is represented in the same sheet, the sheet
symbol is omitted.symbol is omitted.

1.1. EquEquipmipment nameent name

2.2. EquiEquipment pment numbenumberr

3.3. Sheet sSheet symbol wymbol where thehere the
contact is representedcontact is represented

501958501958

   L   L
   A   A
   M   M
   P   P
   R   R
   E   E
   L   L
   A   A
   Y   Y

2211

33

(1)(1) The connectorThe connectors are represes are represented by the connnted by the connector numbeector number for identification. Thr for identification. The connector nue connector number is enclosember is enclosed with a box.d with a box.
(2)(2) The same connecThe same connector number itor number is allocated to a plug cos allocated to a plug connector (male nnector (male connector) and iconnector) and its mating socket cts mating socket connector (femonnector (femaleale

connector) as a pair.connector) as a pair.
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(3)(3) The connector The connector terminal numterminal number is indicatber is indicated next to ed next to the connector the connector symbol. Howeversymbol. However, for the , for the terminals such terminals such as roundas round
shape terminal, plug terminal and flat shape shape terminal, plug terminal and flat shape terminal, etc., the terminal number is indicated.terminal, etc., the terminal number is indicated.

(4)(4) When the conneWhen the connectors located ctors located side by side arside by side are the identice the identical but have a diffeal but have a different numberrent number, the line bet, the line between the coween the connectorsnnectors
are indicated by a dotted line.are indicated by a dotted line.

1.1. TeTerrmmininal al nnumumbeberr

2.2. CCononnenecctotor nur nummbberer

3.3. TeTerrmmininal al nnumumbeberr

4.4. CoConnnneectctoor nur nummbeberr

5.5. IndIndicaicates tes thathat tht the coe connennectoctor is tr is the sahe sameme..

501959501959

22

11

55

44

33

  

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

2.2.7 7 InIndidicacatition on of of CoConnnnecectiting ng LiLinene

2.2.88 InInddicicatatiion on of of GNGND (D (EEaartrthh))

(1)(1) When a coWhen a connecnnecting witing wire crore crosses to otsses to other sheher sheet, it iset, it is
indicated by the arrow with the sheet symbol next to indicated by the arrow with the sheet symbol next to it.it.
Also, the name of destination equipment is indicatedAlso, the name of destination equipment is indicated

for better understanding.for better understanding.

1.1. DDesestit inanatition on ssheheet et sysymbmbolol 22.. DDesestit inanatitioon en eququipipmement nt nanameme

501960501960

22

11

(2)(2) Also a Also a conneconnecting cting wire wire from from other other sheesheet is alst is alsoo
indicated by the arrow with the sheet symbol next to indicated by the arrow with the sheet symbol next to it.it.
Also, the name of sender equipment is indicated forAlso, the name of sender equipment is indicated for

better understanding.better understanding.

11.. SSeennddeer  r  eeqquuiippmmeennt  t  nnaammee 22.. SSeennddeer  r  sshheeet  et  ssymymbbooll

501961501961

22

11

 The  The GND GND (earth), (earth), depending depending on on the the connection connection type, type, isis

represented as shown below.represented as shown below.

(1)(1) When When conneconnecting cting diredirectly ctly to tto the bohe body.dy.
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1.1. TeTermrmininal al coconnnnecectotor r nunumbmberer 2.2. GrGrapaphihic c sysymbmbolol

501962501962

2211
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2.2.99 InIndidicacatition on of of AnAnototheher r SpSpececifificicatatioionn

(2)(2) When coWhen connectnnecting to bing to body or baody or batterttery negay negative tetive terminrminalal
through GND circuit and through GND circuit and negative circuit.negative circuit.

1.1. GraGraphiphic symboc symboll

2.2. DestiDestinationation sheet symbon sheet symboll

3.3. This indThis indicateicates the connectis the connection toon to
GND circuitGND circuit

4.4. This indiThis indicates the connecates the connection toction to
negative circuit.negative circuit.

501963501963

22
11

4433
22

11

When there is another specification, the portion of circuit, for which another specification is available, is enclosed with anWhen 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.alternate long and two short dashes line, and the circuit of another specification is enclosed by a thick solid line.

2211
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1.1. The cThe circircuit pouit portirtion whon which diich diffeffers ders depenpendinding on theg on the
specification.specification.

2.2. The The circircucuit oit of anf anothother er spespecifcificaicatiotion.n.

501964501964
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3.3. HoHow tw to Ro Reaead Cd Cononnenectctor or DiDiagagraramsms

For all connectors included in the circuit diagrams; the connector shapes, terminal arrangements and terminal shapes (plug orFor all connectors included in the circuit diagrams; the connector shapes, terminal arrangements and terminal shapes (plug or

socket) are indicated.socket) are indicated.

Socket terminal (female terminal)Socket terminal (female terminal)

1.1. CCononnenecctotor nur numbmberer

22.. LLoocck  k  

3.3. TerTerminminal aral arranrangemgement ent terterminminal nual numbemberr

4.4. ThiThis inds indicaicates Ntes No.4 to.4 termerminainal of B-l of B-01 co01 connennectoctorr

5.5. SSocockeket tt terermmininaall

66.. PPlluug tg teerrmmiinnaall

501965501965

22

11

66

55

44

33

Plug terminal (male terminal)Plug terminal (male terminal)

11
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1.1. LLoock (ck (BlBlacackkeneneded))

502710502710

(1)(1) The coThe connectnnector diagor diagram is a viram is a view froew from its mam its mating fating face.ce.

(2)(2) For tFor the cohe connectnnectors thors that are cat are conneconnected tted to theo the
equipment, only wire harness side connector isequipment, only wire harness side connector is
indicated.indicated.

(3)(3) For intFor intermeermediate codiate connecnnectorstors, the connec, the connector diagtor diagram of ram of 
both plug terminal (male) and socket terminal (female)both plug terminal (male) and socket terminal (female)
are indicated.are indicated.

(4)(4) The loThe lock porck portion otion of the plf the plug teug terminrminal (maal (male) isle) is
represented by blackening to distinguish from therepresented by blackening to distinguish from the
socket terminal (female).socket terminal (female).

501966501966

  

CHAPTER 4 HOW TO READ CIRCUIT DIAGRAMSCHAPTER 4 HOW TO READ CIRCUIT DIAGRAMS

(5)(5) UnusUnused tered terminalminals are reps are represeresented by thnted by the terme terminalinal
number “-” Also, the terminal number marked with *number “-” Also, the terminal number marked with *
indicates a gold-plated terminal.indicates a gold-plated terminal.

11.. GGoolldd--ppllaatteed  td  teerrmmiinnaall 22.. UUnnuusseed  td  teerrmmiinnaall

501967501967

2211

(6)(6) The teThe terminrminal shapeal shapes are sims are simplifieplified as showd as shown belown below..

TypeType

Round shapeRound shape

terminalterminal

“U” shaped end“U” shaped end

terminalterminal

Plug terminalPlug terminal

(Plug)(Plug)

Plug receptaclePlug receptacle

terminalterminal

(Socket)(Socket)

Flat shapeFlat shape

terminalterminal

Actual shapeActual shape

SimplifiedSimplified

representationrepresentation
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ChChapapteter 5r 5 CCIRIRCUCUIIT DIT DIAAGRGRAMAM
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