Product: KOMATSU 960E-1K Rigid Dump Truck Service Repair Workshop Manual(CEBM022601)
Full Download: https://www.arepairmanual.com/downloads/komatsu-960e-1Kk-rigi
d-dump-truck-service-repair-workshop-manualcebm022601/ CEBMO022601

Shop
Manual

960¢-1K

DUMP TRUCK

SERIAL NUMBERS A50003 - A5001 0

KOMATSU
Sample of manual. Download All 1709 pages at:

https://lwww.arepairmanual.com/downloads/komatsu-960e-1k-rigid-dump-truck-service-repair-workshop-manualcebm022601/


https://www.arepairmanual.com/downloads/komatsu-960e-1k-rigid-dump-truck-service-repair-workshop-manualcebm022601/
https://www.arepairmanual.com/downloads/komatsu-960e-1k-rigid-dump-truck-service-repair-workshop-manualcebm022601/

Product: KOMATSU 960E-1K Rigid Dump Truck Service Repair Workshop Manual(CEBM022601)
Full Download: https://www.arepairmanual.com/downloads/komatsu-960e-1Kk-rigi
d-dump-truck-service-repair-workshop-manualcebm022601/

Sample of manual. Download All 1709 pages at:
https://lwww.arepairmanual.com/downloads/komatsu-960e-1k-rigid-dump-truck-service-repair-workshop-manualcebm022601/


https://www.arepairmanual.com/downloads/komatsu-960e-1k-rigid-dump-truck-service-repair-workshop-manualcebm022601/
https://www.arepairmanual.com/downloads/komatsu-960e-1k-rigid-dump-truck-service-repair-workshop-manualcebm022601/

SHOP MANUAL CEN00008-01

DUMP TRUCK
960E

Machine model Serial number

960E-1K A50003 and up

00 Index and foreword

Index
Composition Of SNOP MANUAL ...ttt e e e e e e e s bbb e e e e e e e e e e e e anbnbeeaeeeas 2
LE o] Lo T ] 01 (=T | £ UPPRUTOTOP 4

KOMATSU 1



CENO00008-01

00 Index and foreword

Composition of shop manual
The contents of this shop manual are shown together with Form No. in a list.

Note 1: Always keep the latest version of this manual in accordance with this list and utilize accordingly.

The marks shown to the right of Form No. denote the following:

O: New module (to be filed additionally) ®: Revision (to be replaced for each Form No.)

Note 2: This shop manual can be supplied for each Form No.

Note 3: To file this shop manual in the special binder for management, handle it as follows:

» Place a divider on the top of each section in the file after matching the Tab No. with No. indicated

next to each Section Name shown in the table below:

 File overview and other materials in sections in the order shown below and utilize them accordingly.

Section Title
Shop Manual, contents binder, binder label and tabs

00 Index and foreword
Index
Foreword, safety and general information
Operating instructions

01 Specification
Specification and technical data

10 Structure, function and maintenance standard
Steering circuit
Hoist circuit
Brake circuits
Suspensions
Electrical system, 24 volt
Interface module (IM)
Drive system
Cab air conditioning
Reserve engine oil system
SIBAS® IGBT rack components

20 Standard value table
Standard value table

30 Testing and adjusting
General information
Steering, brake cooling and hoist hydraulic system
Brake system
Accumulators and suspensions
Cab air conditioning
Interface module (IM)

Form Number

CEBMO022601

CENO00008-01
CENO0005-05
CENO00009-01

CENO01004-01

CEN10001-02
CEN10002-01
CEN10003-02
CEN10004-01
CEN10013-02
CEN10027-00
CEN10023-01
CEN10008-01
CEN10022-00
CEN10016-01

CENZ20003-00

CEN30001-01
CEN30002-01
CEN30015-01
CEN30004-02
CEN30007-01

CEN30026-01 ®



00 Index and foreword

CENO00008-01

IGBT haul truck SIBAS® user manual, part 1
IGBT haul truck SIBAS® user manual, part 2
Installing ZR / DSP software

40 Troubleshooting
Fuse and circuit breaker locations
Troubleshooting by failure code, Part 1
Troubleshooting by failure code, Part 2
Troubleshooting by failure code, Part 3
Troubleshooting by failure code, Part 4
Troubleshooting by failure code, Part 5
Drive system fault code table, Part 1
Drive system fault code table, Part 2
Drive system fault code table, Part 3
Drive system fault code table, Part 4
Drive system fault code table, Part 5
Drive system fault code table, Part 6
Drive system fault code table, Part 7
Cab air conditioning
Reserve engine oil system

50 Disassembly and assembly
General information
Wheels, spindle and rear axle
Brake system
Steering system
Suspensions
Hoist circuit
Operator cab
Body and structures
Cab air conditioning
Power module
Auto lubrication system
Three phase wheel motor
Main blower
Retarding grid
Control cabinet

90 Diagrams and drawings
Hydraulic circuit diagrams
Electrical circuit diagrams
Electrical circuit diagrams - drive system

CEN30021-02
CEN30022-02
CEN30023-02

CEN40009-01
CEN40011-01
CEN40049-00
CEN40050-00
CEN40051-00
CEN40052-00
CEN40041-00
CEN40042-00
CEN40043-00
CEN40044-00
CEN40045-00
CEN40046-00
CEN40047-00
CEN40008-01
CEN40010-00

CEN50001-03
CENS50022-01
CEN50030-00
CEN50004-03
CENS50005-05
CEN50006-03
CEN50007-02
CENS50024-01
CEN50009-02
CEN50021-01
CENS50025-01
CEN50026-01

CEN50031-00 O
CEN50032-00 O
CEN50033-00 O

CEN90001-00
CEN90006-00
CEN90007-00



CENO00008-01 00 Index and foreword

Table of contents

00 Index and foreword

Index CENO00008-00
Composition Of SNOP MANUAI ........cooiiiiiiiiiie e 2
TabIE OF CONTENTS ...ttt e e e e s et e e et e e e e e e e sanbeeees 4

Foreword, safety and general information CENO00005-05
01110 (o SRR SP 4
How to read the Shop ManUal .............ooooeriiiii e e e e e e e e e e eeaees 5
GENEIAI SAFBLY ..ottt e e e e e et e e e e e e e e e e anb e eaees 7
Precautions before operating the truCK .............cooi e 10
Precautions while operating the trUCK ..........cccooii i e e e e e e e e e eeaeaens 12
WOrKING NEAT DALIEIIES ...cooiiiiiii e e e e e e e e e e s eaab e beaeeeeee s 15
Precautions before performing SEIVICE.........c.iii i e e 17
While performing mMaintenanCe...........cooviiiiiiiie e 18
LS T P TP U U TP 20
Precautions for performing rEPaAIS .........uuuieiiiiiiie i e s e e e e e e e e 21
Precautions for welding on the truCK ..........ccooiiiiiii e 22
Handling electrical equipment and hydraulic COMPONENLS ............ceiiiiiiiiiiiiiiiiiiieeeeeeee e 23
HOW t0 read €leCtriC WIre COUR ... .uuiiiiiiiiiiee ettt et 31
Standard torque tabIles ..........ooorree e —————— 34
(10 01V S To] g I 7= o] [ ST P PEP PP TR 39

Operating instructions CENO00009-00
[T oF= T a o I {0 o] o T=T > i o ] o 1R 3
= o LTI =T U o PP TP TP TP 7
F N (= =T oo [T TSI = Ut U | o SRR 8
EMergency SteeriNg SYSIEIM .......cciiiiiiieeieeiet s e e e e e e e e e e e e et e e e et e b a e s e e eaaeeaeaaaaaeeeeees 9
Precautions during truCk OPeration...............ciiiiii it 10
Operating 0N @ NaUl FOA..........cooi i e e e e e e e e e e e e s e nnrenaees 11
Starting on a grade with @ 10aded trUCK ............oiiiiiiiii i e e e 11
Loading the dUuMP DOAY .......cooiie ettt e e e e e e e e e s e et beeaeeeae s 12
[ 18] 0] o1 o = T (o 7= o P 12
Using the speed CONtrol FEALUIE .........ooiiiiiieec e e e e e e e e e e e aeaees 14
Safe PArKiNG PrOCEAUNE .......ooiiii ettt e e e e e e e e e e e e e e e e e aaneeeeees 15
Normal engine ShutdOWN PrOCEAUIE ........ccceeiiiiiiiiieee e e e e e e e e e s e e e e e e e e e e 15
SUAdEN 0SS Of ENQINE POWET ......oeeeeeeieiieieie s ee e e e e e e e e e e e e e e e et e e e ar s e s e e aaeaeeaaeeeeeeeerernnes 16
(=T o [=To] (=1 o] o PP P TP 16
1 177 o OSSR 17
(B E57= 1] (=T I £ [ Qo] 0 1= > 4o o TP 20
Disabled truck dumping ProCEAUIE. ... .....uuiiiiiiiiee et 21

01 Specification

Specification and technical data CENO01004-00
SPECITICALION AFAWING. ... ..ttt et e e e e e e e e e e e bbb bbb e e e e aaaaeeeasaanreneees 3
S 01 Tox o L1 o] o 1SS 4
RVAY LT o ) 7= o[ PSSP 6
Fuel, coolant and TUDFICANTS ...........uuiiiiiiiiiea e e e e e e e e e e e s 7



00 Index and foreword CENO00008-01

10 Structure, function and maintenance standard

Steering circuit CEN10001-01
StEEriNg CIFCUIT OPEIALION. ...ttt e e e e e e e s e e et e e e e e e e e e e e e e e e annnnbebneeeaaeaeas 3
Steering CIrCUIt COMPONENTS .......uuuiiiiiiiiieieeees e s iiiiteire e e e eeeeeee s s s asta e r e rrraaeeeessssaannnnrssneereeeees 5
(o1 V VA= T g o] 1 {T=T o o 1= = L4 o o I 8
Steering/brake PUMP OPEIATION .......ciiiiiiiiiie ittt e e e e e e nebe e e e e anes 17
Steering CYlNAEr WEATN GAA..........uuuuiiiiiiieeeee i r e e e e e e s e s s e e e e e e e e s e s sssnaanranreeereaeaes 20

Hoist circuit CEN10002-01
HOISE CIFCUIT OPEIALION.....eeiiitiiie ettt e et e e e et e e e e b e e enns 3
[ [ TS Ao ol BT A oo ] 0o 1= 4
HOISt PIlOt VAIVE OPEIALION ....ceiiiiiiiiieii ettt e e e e e e e e e e e e e e e ebaee s 8
HOISt CYlINAEr WEAT UALA........eeeieee ittt e e et ee e e e sabbeeeeenes 18

Brake circuits CEN10003-02
GENEral INFOMMALION. ...ttt e e e e e e ettt e e e e e e e e e e e e e snnnbebaeaeaaeeaas 3
Service brake CIFCUIt OPEIALION ........uiiiiiieee e i i e e e e e e e e e e e e e e e e s e s e s e e eereeees 4
Secondary braking and auto @pPlY.........coooriiiiiii i ——————— 4
Parking brake CIrCUIt OPEIatiON..........c.uuiiiiiiiii e e e e e e e 6
Wheel brake [0CK CIrCUIt OPEIatiON ........iiiieeeeii it e e s s s e e e e e s s s areeeaaeees 7
Brake warning CIFCUIt OPEIAtION .......uuuui e ie i e e e e e e e e e et s e e e e e e e e e e e e e e e ae e ar e e ae s 7
Brake assembly WEAr Aata...........cueeiiiiiiiiie e 9

Suspensions CEN10004-01
GENETAl INTOIMALION.....ciii ittt e s e e s bt e e s ann e e e s annneee s 3
Front SUSPENSION WEAE TALA .......ccoiuriiieiiiiiiie ettt e s e e s ebbe e e e e 3
Rear SUSPENSION WEAT QALA .....vvvvriieeeeeiieiiiiiiiiii e e e e e e e s e s sss sttt rr e e e e e e e e s e s s sssannraenereeaeaeesssssnnnnsnnnees 4

Electrical system, 24V CEN10013-02
Battery SUPPLY SYSEIM ...ttt ettt ettt et e e s be e e e sbe e e s nbeeesmbeeesnbeeesnneeans 3
Auxiliary control cabiNet COMPONENTS..........uuuuiiiiiiiiiiee et e e e e e e e e e e e e e e aaaaaaeees 4
REIAY DOBITAS ...ttt e e e e e e ettt e e e e e e e e e e aabeeaeeeas 6
Body position switches (With proximity switch and metal arm)..............ocoociie e 10
Body position switches (With proximity switch and magnet)............ccccceeeeeeiiiiiireeeeieiiiiin, 12

Interface module (IM) CEN10027-00
1=l e =Tz 1T ) (o] 4= 11T o TSR 2
SBINSOIS ittt e r et e e e e e e e e e e e 2
Interface module INPULS @Nd OULPULS .......eiiiiiiiieiie et e e e 3

Drive system CEN10023-01
SR IECHTIEI MOAUIE......cci ittt 3
ST module (auxiliary VOItage INVEITET) ........oiiiiiiiiei it 3
SD PhaSE MOUUIES ...ttt ettt e e e s ibb e e e s bbb e e e s aaaeee s 7
SR/ST/SD MOUUIE FEMOVAL .......ueeiiiiiiiiiiie ittt 7
INVErter CaDINET TAYOUL..........eeiiie it e et e e e e e 8
Inverter Cabinet Water flOW ..........oieeoiii i e e e e e e e s e 8
(1] o I C=To U] = o] TP EPRRSTTOTR 9
Field regulator (diSCharge reSiStOr) ........icueiiei i 9
Gate UNIt POWET SUPPIY ...ttt st e e e st e e e e nbbee e e e e e 10
Gate unit power SUPPIY (AIOAE) .. ...eieeiiiieeeei et e e e e e e e e e e e s 10
Gate unit power supply (TUNING FESISTON) .....ic.uviiiieiiiiiiie e 10



CENO00008-01 00 Index and foreword

(O] 011 0] I 0111/ g 1] (=T PSSR 10
FIIEE FOF TCU ..ottt e e e e e e e e st b b b e et e e e e e e e e s e s s nbnbbeeeaaaeeas 11
Terminal DIOCK DUS DA ...t e e e e e e e 11
Fuses (analog SENSOI VOIAGE) .....uuureiiiiiiieee i it e e e s e s s e e e e e e e e e s s s s s eeeeeaeeees 12
Fuses (fuse holder for field reqUIAtOr) ...........oeveviiiiiie s 12
Fuses (control power and trolley boX CONtaCtOr) ............ueeiiiiiiiiiiiii e 13
DIOUE MOTUIES ...ttt e e st e e e s s bbbt e e s st e e e s enbb e e e e nnees 13
ST U] o] oo Aox= T = Lox | (o ] =0 PSSP 14
3-Phase capacitor bank (for ST module output VOITAGE) ........ceeiiiieiiiiiiiiiiiiieiieeeee e 14
Air-cooled inductors (for ST MOAUIE).........ccoiiiiiiiiie e e e 15
3-Phase transformer (for ST MOAUIE)......ccoiiiiii i e 15
DI F= Lo L0 1] (o= o) G PP PP PRPPT 16
Diagnostic and system monitoring PANEL...........uuuviiiiiiieeeii e 17
CUIMTENE TTANSHUCEIS ...ttt e ettt e e e e e e e s bbb e et e e e e e e e e e e s s e bbb bbb e e et e e e aeeeee s e aannnnneees 18
Current transducers (for ST module OULPUL)........ccoiiiiiiiiiiiiiie e 19
RV o] =T T=T8 1= T £To 11 o7 £ SR 19
Voltage transducers (for ST module OULPUL)..........ceeiiiiiiiiiiiiie e 20
Voltage transducers (SiBAS® 24V DC bus MONItOriNg) ......cccovruvreeeeiniiiiieiiiiieee e 20
Y g T= 1o To I T T [T T 1 1= (= S 21
[T @3 1] ] S or=T o = od | (o] =P 21
GrOUNG I8 CAPACIION ....eiieiiiiieee ettt ettt e e et e e e ekt e e e e st bt e e s e aabb e e e e e e abreeeeennees 22
Low-inductance bus bar @SSEMDBIY .........ceeiiiiiiiii e —————— 22
Free-wheeling diode for low-inductance bus bars..........ccccceeeiiiiiiiiiie e, 23
Contactor (grid box and main BIOWEr MOTOr) .........ccoiiiiiiiiiiie e 23
(©0] a1 v=Tox (o) gl (70 011 o] I o0 111V ) SRR 24
(©70] 0] 7= Tod (o] g (DTG o] o] 7= Tex (o] =) PSS 24
Contactor (Crowbar DYPASS) .....ooveeiieiiiei e 25
Temperature probes (PT100 StYIE)......ccccuuiiiiiiiiiiie e e e e e e e e e e s s s e e e e e e e e e e e enaans 25
Coolant inlet tEMPErAtUrE SENSOK ......ccicie e e e e e s e e e e e e e e e e e e et e e e e ee e eeerer s 25
Coolant outlet temperature sensor (external pad Style) ... 26
IGBT module heat Sink tEMPEerature SENSON.........uuuuiiiiiiieeeieeieerierie e e ree e e s e e s ssrrrrrerrreeeeeeeann 26
Coolant outlet temperature sensor (internal StYIE) .........ccoooe i, 26
Coolant outlet temperature sensor (external pad Style) ..........occoveiiiiiiiiinnne e 27
CIFCUIL DIEAKEIS .ttt e e s et e e e s st e e e e s snnbeee e e neee 27
Inner circulating BIOWET fan ..........ueiii e 28
(o To]F= 101 B o 18] 111 o H O PP PP PPPP PPN 28
1Y/ [] (o1 g (o] oo Yo F= Tt |l 1V L x ] o S 29
(Of0To] F= 1o | a0 (=27 U1 f=IR=T=] 0 Yo | PSS 29
T =T =T L= o PP 29
Ground voltage MONItOriNG FESISIOIS ......veiieiieeeiieiicectiiiie e e e e e e e e e s s s s s e e e e e e ee e e e e s aneeanreeaeees 30
Protection thyristor assembly (CrOWDAN) ..........uueiiiiiiii e 30
DISCRAIGE FEACTON .....eeiiiiiiie ittt s et e e st bt e e s et e e e e e ab b e e e e nenes 31
MAIN DIOWET MOTOT ...ttt e e e sttt e e s s bt e e e e e nnbbe e e e s eneees 31
LCT¢ o [ o) QTP PP PPPPTRPPPPP 32
(€15 ol o To) o] [o)1Y =T gl .0 o] (o] RPN 32
Grid box blower motor grease fittiNgS.........uuveeiieiie e ———— 33



00 Index and foreword CENO00008-01

Y =T I (=] g T (o SRR PPPTPPRR 33
Main alternator CirCUIt dIagram.......ccoeiiii e e e e e e e e e e e e e e e e et e e e e eaeaeaeeeernnanes 36
IGBT — inverter/chopper phase MOAUIE ... 37
Troubleshooting INfOrMALION ............uuiiiiecee e e e e e e e e s eeee e 39
Main INPUL reCHIfier MOUUIE .......eeei e e e e e 40
INternal CIFCUIT dIAGIAIM .......uuiiiiiiii ittt ettt e e e e e e e e e eeee e e e e e e e e e e ananes 41
UPPET GroUNG ti8 FESISTON....cii ittt e e e e e s e s e e e e e e e e e s s s e s e e e e e e ae e e s e s s nsnnraneeeeeeaaenas 42
[0V =T o | Co 10T T I TSI =] ] (o 42
R (o101 o] 23] aloTo] i1 g o TP PU PR PP 43
Yo 1T=To RSt 01T A= 11T g (] SRR 44
Speed Sensors, Wheel MOLOIS ... e a e e e e e aees 45
LI =i 1T o 1 2 o) o SRR 46
LCT1To I oo ) G PR PRP 47
Cab air conditioning CEN10008-01
LCT=T e =T = 1T ) (o] 4= 11 [ o TSR 2
PrincCiples Of reffigeration ...........cccii i r e e e e e e e e 3
Air conditioning SYStEM COMPONENTS.......uuuuiiiiiiiiieie e e e e ee e e e e e e e e eeeeeeeae s e e aeeaeaaaaaaeeeeeeennnns 5
Air conditioning system electriCal CIFCUIL.............cooiiiiiiiii e 9
Reserve engine oil system CEN10022-00
GeNEral INTOMMEALION........uiiiiiiii e e e e e e e e e e e et e e e e e e e e st nbbeeeeeee s 3
L@ 01=T =i o] o EO O ST PP OTU PRSPPI 4
RemMOote tank fill SYSIEIM ......uuiiiiiiiiie e e e e e e 5
SIBAS® IGBT rack components CEN10016-01
SIBAS® 32 Traction Control UNit (TCU) ......ocueeiiiiiiiiiiieeiiiee et 3
Overview Of the SIBAS® 32 SYSIEMS ...uuuiiiiiieeeeiiiiiiiiiiie e e e e e e s s s ssrrarr e e e e e e e e s s s s snnrnrreeereeaeeeaes 4
Removing and installing the SIBAS® 32 Cards ..........uuuuuuuiiiiiiiiiiieeeeeeeeeeeeeeeeeeevveevn s 8
SIBAS® 32 Card dEVICE NAIMES .......uieiiiiiiiiiiee e e e ieeeiieeie et e e e e e e s e s sttt e e eaeaeeessessnnntateneeraeaaeeeeas 9
Structure of SIBAS® 32 card part NUMDET ...........uuuiiiiiiieee e e r e e e 10
SIBAS® 32 card interchangeability ...............ciiiiiiiiiiii e 11
SIBAS® 32 Card iNEraCtiONS. .......cccueiiiiiiiiieie e ettt e e e e e e et e e e e e e e e s sssnnnbnbeeeeeeeaeaeaeas 14
SIBAS® 32 card detailed iNfOrMation............ccuuiiiiiiiiii e 17
= [0 YU ] o T= L1 Y= 1 0] o] | 17
L0 o (o PRSPPI 20
DT S oF= o PSP PRPPPPRR 23
1L I o1 o LT PP PPOPPPTPPTPPN 25
TRACO card (OPLONAI)........eeeiiiiiiieee ettt et s et e e e e 28
TaT o1 aRY/0] 1 r= o =Y {=To (U [=] 0 [0 A oF- o PSR 31
1L @ =T =11 To I = Y o 33
T{@ Ir=TpE=1 (oo ox= 1o FA TP PP POPPPPPUPPPN 36
Output pulse amplifier CArd ............uuieiiiiiieeii e e e e e e arr e e eaeees 39
INpUt teMPErature SENSOT CAN .......ccceieeeeeeeee et e s e e e e e e e e et e e e e e e e eeaeerernrnrn s 42
L LYY R = o PP REER 45
[ To T = | ] UL A o= Vo PSSR 48
Power Start-Up UNIE CAI ........uuueiiiie e s e e e e e e e e e e e e e e e e e e e e eaarernnn s eans 51
Binary output CONtactor driVe CAN ............eeiiiiiiiiiee e e e 54
B A AV o To 1V (=T = U o o Y 57



CENO00008-01 00 Index and foreword

P A YV o To 1Y =T =T 0T o] oSSR 60
24V ] 5V POWET SUPPIY -.ceeeieiiieeeeeee ettt s s s e s e et e e e e e e e e et et et et e aaae e e e e s e s e seeeaeaeaaaaeeeeeesessnsnrnnes 63

20 Standard value table
Standard value table CEN20003-00

Standard ValUuE tabIE fOr TTUCK.........iiee it e e e e e e s et e e e et e s esaneesreas 3

30 Testing and adjusting

General information CEN30001-01
S 01 Tox = I o o 1L RS 3
Steering, brake cooling and hoist hydraulic system CEN30002-01
General information on SyStem ChECKOUL ...........cooiiiiiiiiiiiii e 3
Steering system ChecKOUt PrOCEAUIES ......ocvveiii i 3
Steering system checkout data SNEEt.............coiiiiiiii i 9
TOE-IN AUJUSTMENT ...ttt e e e st e e e e s tb e e e e e bbb et e e e sbbeeeeeesanneeeaans 10
Brake cooling and hoist system checkout proCedUres .............coovvvviiiiiiiieiee e 11
Brake cooling and hoist system checkout data sheet ............ccooovvriiiiiciii e, 16
HOISt CYlINAEr [€aKAGE tEST ... i eb e e 17
Hydraulic system fluShing ProCeAUIE .........cvvieii i 17
Brake system CEN30015-01
General information on SyStem ChECKOUL ...........cocoiiiiiiiiiiii e 3
Brake Circuit CheCKOUL PrOCEAUIE ..........uuuiiiiiiiie e e s e e e e e e s e e e e e e e e e s e s renneeees 3
Brake system checkout data SNEEL ...........oevviiiiiiiiiici e 14
Brake piSton 1€AKAGE TEST.......cii i 19
Brake SEal PreSSUIE EST.....ccii ittt ee e e et e s s s e e e e e e e e e s s e e e e e e e e e e e e e e e s s ennnnsanreneneeeees 19
Wet disc brake bleeding ProCeAUIE ...........cooiiiiiiece e e e 20
Parking brake bleeding ProCeAUIE ..........coiiiiii i 20
Brake diSC WeaAr INSPECHION.......ccciii ittt e e e e e e e e e ee s e e e e e e e e s e s e e e e e e aee e e s e s s nannrnenneeeees 21
Brake valve bench test and adjuStmENt ............uuiiiiiiiiii e 23
Dual relay valve bench test and adjuStment.............uviiiiiiiiiie e 26
Accumulators and suspensions CEN30004-02
Accumulator charging and StOTAQE.........cevveiiieiiiiie it a e e e e e eaaaas 3
ACCUMUIALON 1E8K TESTING ..eeeiietiiieee ittt e st e e e e e e e s sebeeeeeaas 8
Suspension oiling and charging ProCEAUIES ...........occcuviiiiieiire e e rr e e e e e e e 10
SUSPENSION PrESSUIE tEST...uuuuuiiiiiiieie i e e e e e e e e e e e et ettt s s e s e e e e e e aeaaeaaeeeeeeeeeeesessrnnnrnnnnns 17
Cab air conditioning CEN30007-01
General INFOIMEALION ... ...iiiiiiii e e s st e e s et e e e e s nnbb e e e nnneee 2
S Y=T /(o= (oo ] 5=V o I=To [N o] 1 1T o SO 3
DELECHNG IEAKS ... ettt e sttt e e st e e e as 6
SYStEM PEITOIMANCE TEST ....eeiiiiiiiei e e st e e e e 7
(O =T ol (] o TR V21 1] 1.1 1 | PSS 8
SYSEEM FIUSNING ...eeee et e et e e e et eneeas 9
Installing the Manifold QAUGE SEL.......civiieieiii i e e e e e e 10
Recovering and recycling refrigerant...........ccccie oo e e e e e e e e e aeaeaens 11
Evacuating the air conditioning SYSIEIM ..........uiiiiiiiiiii e 13
Charging the air conditioning SYSIEM .....cuviiiiie i e e 14
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OF I INE-TESE. ...ttt e et ettt e e e e e e e e s e aaab bbb be e et e e eeeeeeesanbenneees 44
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COMIMANGS ...ttt ettt et e e e e e e s e s o bbb b e b e ettt e e e e e e s e e s nbbn b b e et e et e e aeeeeaeaaannnnneees 47
1] 11 0o LU PP PPPP PP 49
PArBIMELEIS ...ttt e e e e et r e e e e e e e e e e e et e e e e e e e e e e e e e as 50
=101 o T o (o S PPN 52
F Y o] 011 o To [ O PSP PPT R SPPPRPPP 54
(2 F=Tod o £0] 0 o I oo ] o 4] 0 =g T £ 54
Monitor commands for the central processing UNit............coooeiiiiiiiiiieeeeee e 55
Monitor commands for the signal processiNg UNIt..........coocuviiiiiiiiiie e 55
Installing ZR / DSP software CEN30023-02
Monitor Program — Loading software into the SIBAS® .............coovviiiiiiiiiiiiiiiie e eeeeeeeeeeaens 2
Loading software into the DSP ProCeAUIE..........ocuuiiiieiiiiiie e 2
Loading a DSP program INVEIEE A ........ueiieiiieieee e e s ie et r e e e e e e e e e s s s st ae e e e e e e s e s s e e nnnnnnenneeees 7
Loading a DSP program INVEMEN B ..........iiiiiiii i e e e e e e e e e e e e e e e e aeaeaeaees 13
Loading software into the CPU ProCEAUIE ........ooouviiie ittt 14
Loading ZR software Prog. JUMPErS RESEL ........uuuiiiiiiiieeeiiie it s e e e e e e s ssevnrreneeeeeeaae s 21
Setting the system up After loading @ NEW POM .....oeeeveiviiiiiiiiicie e 23
Loading the proper POM filE.........eii e 23

40 Troubleshooting

Fuse and circuit breaker locations CEN40009-01
Fuse and circuit breaker I0CAtIONS. ..........uiiii i 2

Troubleshooting by fault code, Part 1 CEN40011-01
Fault Code AOO01: Left front suspension pressure sensor signal high ..........cccccccieiniiee., 3
Fault Code A002: Left front suspension pressure sensor signal [ow ..............ccceccvvviiieieeeeeenn. 4
Fault Code A003: Right front suspension pressure sensor signal high.............ccccceeeiiii, 5
Fault Code A004: Right front suspension pressure sensor signal low ............cccovvvveieiiniineenn, 6
Fault Code A005: Left rear suspension pressure sensor signal high............ccccccovviiiiiiinnnnnn. 7
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Fault Code AOQG6: Left rear suspension pressure sensor signal IowW .........cccccevvevveeeinniiiiiiennnn, 8
Fault Code A007: Right rear suspension pressure sensor signal high .................cccooeeieeenn, 9
Fault Code A008: Right rear suspension pressure sensor signal [ow............cccccceeveeiiiiiiiee 10
Fault Code A009: Incline sensor signal high ..o 11
Fault Code A010: Incline sensor SIgNal IOW ..........ccooeiiiiiii i 12
Fault Code A011: Payload meter speed sensor signal has failed..............cccccceins 13
Fault Code A013: Body up switch has failed.............cccccuvviiiiiiiii e 14
Fault Code A014: Payload meter checksum computation has failed................cccovvvviiiiinnnnnnn. 15
Fault Code A016: Payload meter write to flash memory has failed ............cccccceiiis 16
Fault Code A017: Payload meter flash memory read has failed..............cccccvvieveeee e, 17
Fault Code A018: Right rear flat suspension cylinder wWarning ...........cccceceeeeieieieeeeeeeeeeeeeeeennnns 18
Fault Code A019: Left rear flat suspension cylinder warning...........cccovcvveeeeiiiiieee e 20
Fault Code A022: Carryback l0ad EXCESSIVE ........ccieiiiiiiiiiiieii e e e e e e e e e e 22
Fault Code A100: An open circuit breaker has been detected on a relay board..................... 25
Fault Code A101: High pressure detected across an hydraulic pump filter .............ccccceeeene 26
Fault Code A105: Fuel level sensor shorted to ground, indicating a false high fuel level........ 28
Fault Code A111: Low steering pressure warning for storage by VHMS .............cccevvviiiinnne. 30
Fault Code A115: Low steering precharge pressure detected ..........ccccovvvveeeiiiiiieeeiniiiieeeens 32
Fault Code A117: Low brake accumulator pressure warning for storage by VHMS ............... 34
Fault Code A118: Brake pressure is low while in brake 10CK.............coviiiiiiiiiiiis 36
Fault Code A126: Qil level in the hydraulic tank iS IOW ..o 38
Fault Code A127: IM-furnished +5 volt output for SENSOrs iS IOW.........ceevvvvviveeeiiiiiiiiiiiiineee, 40
Fault Code A128: IM-furnished +5 volt output for sensors is high ..., 42
Fault Code A139: Low fuel warning for storage by VHMS and for use by A310..................... 44
Troubleshooting by fault code, Part 2 CEN40049-00

Fault Code A145: Hydraulic temperature sensors cause advance of engine rpm to

advance level 1 for cooling of hydrauliC Oil.............ccuuiiiiiii e 4
Fault Code A146: Hydraulic temperature sensors cause advance of engine rpm to

advance level 2 for cooling of hydrauliC Oil.............ccuuiiiiiiii e 6
Fault Code AL152: Starter fAallUre ..........oocuueiiiiiiiiie e 8
Fault Code A153: Battery voltage is low with the truck in operation ...............cccovvvviviiiiiinnnnnn. 10
Fault Code A154: Battery charging voltage iS @XCESSIVE .......ccoiiiiiiiiiiiiiiieee e 12
Fault Code A155: Battery charging voltage iS IOW ..........ceveeiiiieeeiiiiiiiieeie e 13
Fault Code A158: Fuel level sensor is open or shorted high, indicating a false low fuel level 14
Fault Code A166: Left rear hydraulic oil temperature SENSOr iS IOW...........ceeeviiiiieeeeiiiiieeeenns 16
Fault Code A167: Right rear hydraulic oil temperature Sensor is [OW ............ceeveveeeeeeiiiiiiinnnns 18
Fault Code A168: Left front hydraulic oil temperature sensoris low.............cccoevvvvvvvivvvvvnnnnnnn. 20
Fault Code A169: Right front hydraulic oil temperature Sensor is IOW ..........cccccveeeeviiiiiicnnnnne 22
Fault Code A170: Left rear hydraulic oil temperature sensor is high .........cccccceevveeeiiiiiiiccinnn, 24
Fault Code A171: Right rear hydraulic oil temperature sensoris high...............ccccccivinnnnnn. 25
Fault Code A172: Left front hydraulic oil temperature sensor is high .........ccccoocviiiiiiiins 26
Fault Code A173: Right front hydraulic oil temperature sensor is high ........cccccccceeiiiiiiiicnnns 27
Fault Code A184: J1939 data link iS NOt CONNECTEd........cccvviiiieeiiiiiiiieee e 28
Fault Code A190: Auto lube control has detected an incomplete lube cycle .............cceeeee 30
Fault Code A194: Left front hydraulic oil temperature is high ..o 32
Fault Code A195: Right front hydraulic oil temperature is high.........ccccccoeeeeiiiiiiiiee, 33
Fault Code A196: Left rear hydraulic oil temperature is high .........ccccccoiiiiiiie 34
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Fault Code A197: Right rear hydraulic oil temperature is high..........ccccccccoeiiiiiiiiiieeeeee, 35
Fault Code A198: Hoist pressure 1 sensorisS high .........ccccooeviiiiii e, 36
Fault Code A199: Hoist pressure 2 sensoris high ..., 37
Fault Code A200: Steering pressure sensor is high ..., 38
Fault Code A201: Brake pressure sensorisS high............ccccoioiinir e, 39
Fault Code A202: Hoist pressure 1 SENSOr iS IOW ........uuiiiiiiiiiaiiiiiiiiiieeee e 40
Fault Code A203: Hoist pressure 2 SENSOC iS IOW .......uuviieiiiiieeei et e e e e e e e e ssnenneee e 41
Fault Code A204: Steering Pressure SENSOT IS IOW .......uuueuiiiiiiiiie et 42
Fault Code A205: Brake pressure SENSOF IS JOW ..........coiiiiiiiiiiiiiiiiiiieiee e 43
Fault Code A206: Ambient temperature sensor is high...........cccccccveie e 44
Fault Code A207: Ambient temperature SENSOr iS IOW ........ceeiiiiiiieie i 45

Troubleshooting by fault code, Part 3 CEN40050-00
Fault Code A213: Parking brake should have applied but is detected as not having
E=To] o] =T o H PR OTPRRP 3
Fault Code A214: Parking brake should have released but is detected as not having
(] 2T LY=o F TP PUPT R TPPTP 7
Fault Code A215: Brake auto apply valve circuit is defective..........cccccvvveeeiiiiiiciiiiiiceeeee, 10
Fault Code A216: An open or short to ground has been detected in the parking brake
COMMEANG VAIVE CIFCUIL.....eeiiiiiiiiiie ittt e e sttt e e e st e e e e s seb e e e s abbeeeeesanbbeeeeenns 12
Fault Code A223: Excessive engine cranking has occurred or a jump start has been
== 001 o] (=T o PP PP PP PPPPPPPPPPTN 14
Fault Code A230: Parking brake has been requested while truck still moving..........cc............ 16
Fault Code A231: The body is up while traveling or with selector in forward or neutral.......... 18
Fault Code A235: Steering accumulator is in the process of being bled down ...................... 22
Fault Code A236: The steering accumulator has not properly bled down after 90 seconds...24
Fault Code A237: The CAN/RPC connection to the display iS open............ccoevvcvvvviieieeneeeenn. 26
Fault Code A240: The keyswitch input to the Interface Module is Open ........cccccceveviiieieeeneenn. 32
Fault Code A242: Fuel gauge within the dash display panel is defective ..........cccccvveiiiinnene. 33
Fault Code A243: Engine coolant temperature gauge within the dash display panel is
[0 S] (T ox 1) PP TOUPPRTTPRPP 34
Fault Code A244: Drive system temperature gauge within the dash display panel is
Lo =y =Tol 1A= PP PP PP PPTOPRPPPPTN 35
Fault Code A245: Hydraulic oil temperature gauge within the dash display panel is
Lo = =T o1 11 PP SUOTRPRUR 36
Fault Code A246: Payload meter reports truck overload ............ccccvviivieieieee e 37
Fault Code A247: Low steering pressure warning for display to operator...........ccccceeeeveeeeennn. 39
Fault Code A248: Status module within the dash display panel is defective...........c.cccceevnnee. 40
Fault Code A249: Red warning lamp within the dash display (driven by IM) is shorted.......... 41
Fault Code A250: Battery voltage is low with the truck parked ............cccocceeeiiiiiiiiiiieeeeeee, 42
Fault Code A251: Sonalert used with the dash display (driven by IM) is open or shorted
170 1o | {011 o ST 44
Fault Code A252: Start enable output circuit is either open or shorted to ground................... 45
Fault Code A253: Steering bleed circuit is not open while running ...........cooooiiiiiiieiennn, 46
Fault Code A256: Red warning lamp in the dash display (driven by IM) is open.................... 49
Fault Code A257: Payload CAN/RPC is Not CONNECted...........cuuvvieieiieeeiiiiiiciieeeiee e 50
Fault Code A258: Steering accumulator bleed pressure switch circuit is defective ................ 52

Troubleshooting by fault code, Part 4 CEN40051-00
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Fault Code A260: Parking brake failure .............oooooiiiiiiiiiicccce e 4
Fault Code A261: Low brake accumulator pressure warning for display to operator................ 6
Fault Code A262: Steering bleed valve circuit open during shutdown ..............ccooooiiiiiiiiennnn. 8
Fault Code A264: Parking brake relay circuit is defective...........coocccvviiiiiieii e, 10
Fault Code A265: Service brake failure ... 12
Fault Code A266: Selector switch was not in park while attempting to crank engine ............. 14
Fault Code A267: Parking brake was not set while attempting to crank engine ..................... 15
Fault Code A268: Secondary engine shutdown while cranking .............ccccoevvvvvviiiiiiiiiicnennn, 16
Fault Code A270: Brake lock switch power supply is hot on when required........................... 18
Fault Code A271: Shifter NOLIN QEAI .......uuiieiiiiie e e ie e e e e e e e e e e e e e e e e annnes 20
Fault Code A272: Brake lock switch power supply is not off when required........................... 22
Fault Code A273: A fault has been detected in the hoist or steering pump filter
PreSSUIE SWItCH CIFCUIL......eiiiiiiiiiii ettt ettt e et e e e e e e e sanre e s 24
Fault Code A275: A starter has been detected as engaged without a cranking attempt ........ 28
Fault Code A277: Parking brake applied while loading.............cccccveiiiiiiiiiiieieieeee, 30
Fault Code A278: Service brake applied while 10ading...........coooiiiiiiiiiiii e 32
Fault Code A279: Low steering pressure switch is defeCtive ..., 34
Fault Code A280: Steering accumulator bleeddown switch is defective..............ccccevvveeeinnns 35
Fault Code A281: Brake lock degrade switch is defective ..o, 36
Fault Code A282: The number of excessive cranking counts and jump starts without
the engine running has been reached...........covvviiviiiiiiiiice e 42
Fault Code A283: An engine shutdown delay was aborted because the parking brake
{1 N g0 ] ST PP 40
Fault Code A284: An engine shutdown delay was aborted because the secondary
shutdown switch was
o] o =T = 1 (= o [PPSR 46
Fault Code A285: The parking brake was not set when the keyswitch was turned off ........... 44
Fault Code A286: A fault was detected in the shutdown delay relay circuit..............cccccceen. 46
Fault Code A292: The shutdown delay relay has remained on after the latched
KeYSWILCh CIFCUIL IS Off ... e e e e e e 48

Troubleshooting by fault code, Part 5 CEN40052-00
Fault Code A303: Shifter iS defECHVE ........uuviiiiiii e 4
Fault Code A304: Auto lube grease level fault............ccccvvviieeii e 6
Fault Code A305: Auto lube circuit is defeCtiVe.............eeiiiiiiiiiii e 8
Fault Code A309: No brakes applied when expected...........cccovuveieeiiiiiiiie i 10
Fault Code A310: LOW fUEI WAINING .....uvviiiieiieiee i e e e e e e e e s s s e e e e e e e e e e s e s snnnnnnnnes 12
Fault Code A311: Brake lock switch is on when it should notbe.............cccccs 14
Fault Code A312: DCDC converter 12 volt circuit sensing is producing low readings............ 16
Fault Code A313: DCDC converter 12 volt circuit sensing is producing high readings .......... 17
Fault Code A315: DCDC converter 12 VoIt CirCUIt IS IOW ..........eeeiiiiiiiiiiiiiiiieee e 18
Fault Code A316: Starter engagement has been attempted with engine running.................. 20
Fault Code A317: Operation of brake auto apply valve without a detected response ............ 22
Fault Code A318: Unexpected power loss to Interface Module ..........ccccceeeeiiiiiiiiieiiiiinieeeens 24
Fault Code A328: Drive system NOt POWETEA UP........eeeieiiiiiiieeiiiiiieeeeaiieee e et e e e sieneee e 25
Fault Code A350: Overload 0n OULPUL 1B ......cccooiiiiiiiiiiiiieeie e e e e e e e e e e e e s ennnnes 26
Fault Code A351: Overload on QULPUL 1E .........ccoooiiiiiiiiieeeeerrs e 28
Fault Code A352: Overload 0n OULPUL LH .........oeiiiiiiiiiiiiiiiiiiee e 30
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Fault Code A353: Overload 0n OULPUL L1 ......ccoiiiiiiiiiiiiieiieeee e e e e e e e e e e e s e e e 31
Fault Code A354: Overload on OULPUL 1K .....eeeiiiii s e e e e e e e eeeeeens 32
Fault Code A355: Overload on OULPUL DL .......ooiiiiiiiiiiiiiieiiceee e 33
Fault Code A356: Overload on OULPUL LM .......coooiiiiiiiiiiieiiieee e e e e e e e 34
Fault Code A357: Overload 0n OULPUL LN ....uueiiiiiii e e e e e e e e e e e e e eeeeaees 35
Fault Code A358: Overload on OULPUL 1P ... 36
Fault Code A359: Overload on OULPUL IR .....ccoiiiiiiiieeee e 37
Fault Code A360: Overload 0n OULPUL LS .....oeeiiiiiic e e e e e e e e e e e e e eeaeaees 38
Fault Code A361: Overload 0N OULPUL LT .....oooiiiiiiiiiiiiie ittt 40
Fault Code A362: Overload on OULPUL LU .......ooooiiiiiiiiiiieeeee e 42
Fault Code A363: Overload 0n OULPUL 1X ...uuiiiiiiiii e e e e e e e e e e e e e e eeeeaees 43
Fault Code A364: Overload 0N OUIPUL LY .....eueiiiiiiiiiiiie it 44
Fault Code A365: Overload 0n QUIPUL L1Z..........coiooiiiiiiiiiiieeee e er e e e e e e e e e e e e 45
Drive system fault code table, Part 1 CEN40041-00
SUIMMIGITY ..ttt ettt e e oo s oottt e e e e e e a4 e s o b e e e ettt e e e e e e e e e s b bbb s e e et e e e e e e e e ennnnnennees 3
EVENT CLASSIFICATION ...eitiiiiitiitee ittt ettt ettt ettt e ettt e e s sbbe e e e s snbb e e e e s snbaeeeaesannnneeas 4
1 L3C SYS: Time slice oVerflow CPU T ...ttt 6
2 L3C SYS: Time slice oVerflowW CPU T2 .....uuiiiiiiiiiieeeie et e e e e s 6
3 L3C SYS: Time slice overflow CPU T3 . ...ttt 6
4 L.3C SYS: Time slice oVerflow CPU T4 .......uiiiiiiiiiiie et 6
5 L3C SYS: Time slice overflow CPU T5 ......uiiiiiiiiiie it e e e e 6
6 L3C SYS: Time slice oVerflow CPU TB .......cooiiiiiiiiiiiee et 6
7 L3C SYS: Time slice OVEIfIOW CPU T7 ....uuuiiiiiiiiiieeiie ettt 6
8 L3C SYS: Time slice overflow CPU T8 .......uuiiiiiiiieeiie e e e e e s 6
10 L2A SYS: Pulse inhibit/asa inhibit PSU—ONLINE ............ccooiiiiiiiiiieee e 7
11 L3D SYS: Pulse inhibit/asa inhibit PSU—=Start-up ...........cooovviiiiiiiiiiiciriie e 8
12 L1A SYS: SIBAS® blOWET faUIt .........eeiiiiiiiiiieee e 9
13 L1B SYS: Undervoltage in SIBAS® battery for BRAM .........cooicciiiiiiiieeie e ccciveeeee e 10
14 L3C SYS: SIBAS® power supply failure 24V for pulse amplifier........cccccceveviiiiiiniineeenennnn, 11
15 L3C SYS: SIBAS® power supply failure +5V ... 12
16 L3C SYS: SIBAS® power supply failure +15V ........uuiiiiiieeieiiisciieeie e 13
17 L3C SYS: SIBAS® power supply failure =15V ..o 14
18 L3C SYS: SIBAS® power supply failure +24V ... 15
19 L3C SYS: SIBAS® power supply failure —24V ... 16
21 L3C SYS: FPGA clock Missing fOr PSU.......cccooiiiiiiiii i 18
22 L3C SYS: Pulse inhibit by reset in PSU from CPU ..........coooiiiiiiiiiiieeee e 19
24 L3C SYS: General protection error (GLO) ....cceeviviiieieiiieeee e e e e s sesseiee e e s e e e e e e s e sreneeeeeees 20
25 L3C SYS: TOal DIOCK. ... cueiiiei ittt e et e e e e e e e e e e 21
26 L1B SYS: Permanent inhibit fault @CtiVe...........ccooiiiiiiiiii e 22
27 L1B SYS: Regular inhibit fault @CtiVe...........covvieeeiiiiiiiieeecee e 23
28 L1A SYS: GW Test stopped by A/D converter faulty..........cccccceeeiiiiiiiiiieeieeieeeeeeeeiiiiins 24
30 L3C DSP A: Initialization fault detected by DSP .........cccooiiiiiiiiii e 25
31 L3C DSP A: SW-WALChAOG ......oeeiiiiiiiiiiiiie ettt s snaeeee s 26
32 L3C DSP A: Initialization fault detected by CPU ...........oovviiiiiiiiiiiiii e 27
33 L1B DSP A: SW-TIacCo trgQEIE .....coouueiiieeiiiiee ettt ettt ettt ee s 28
34 L1B DSP A: SW-TFACO TUlL..eiiiiiiiiiii et s 29
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35 L3C DSP A: Time slice OVEIfIOW TL ...coiiiiiiiiiiiiiiie e 30
36 L3C DSP A: Time Slice OVerflow T2 ... 30
37 L3C DSP A: Time slice OVErflOW T3 ... e 30
38 L3C DSP A: Time Slice OVEIfIOW T4 ..ot 30
39 L1A DSP A: Communication HSCX data from DSP B mMiSSING..........c.uvvvviiiiiiiiiiiiiiieeeeeeenn, 31
40 L1A DSP A: Communication HSCX data from DSP T MiSSiNg .......uvveeeiiiieeiiiiiiiiiiiiiieeeen, 32
41 L3C DSP A: Current offset during pulse bIOCK ..........ccvveeiiiiiiiiiiieecee e 33
42 L3C DSP A: Current offset during no pulse blocCK .............coooviriiiiiiiiiiii e, 34
43 L3A DSP A: Overcurrent faUlt ............ouueiiiiiiiiiii s s s e e e e e e e e e e e e e eeeaaenens 35
44 1.3C DSP A: Current transducer defective phase U...........cccciiiiiiiiiecee e 36
45 L3C DSP A: Current transducer defective phase W ... 37
48 L1A DSP A: Modulation software fault..............cooiiiiiiiiiiiiiee e 38
49 L3A DSP A: Active current controller at limit............oocoeieeiniiiiie e 39
Drive system fault code table, Part 2 CEN40042-00
50 L3A DSP A: Active current reference at limit ............ccccovveeeiiiiiiiiiieeee e 3
51 L1A DSP A: Braking chopper controller at limit.............ccccciiiiiiiiiieie e 4
52 L3C DSP A: Phase unbalance t00 large ........covevvveieiiiiiiiiiii it 5
53 L3A DSP A: Pulse block by DSP SOftWAIE .........ccooiiiiiiiiiiiiiiiie e 6
54 L3C DSP A: U/F Card defECHIVE ......cciiiiiiiiiie ittt 7
55 L3C DSP A: Difference in current of phase U over limit............cc.oovvvriiiiiiiiiiiiiiiiieee e, 8
56 L3C DSP A: Difference in current of phase W over limit...........cccoccvveieiiiiininiie e, 9
60 L3C DSP B: Initialization fault detected by DSP ..........ccoocciiiiiiiiiieeeee e 10
61 L3C DSP B: SW-WaLChUOQ ... .ceiiiiiiiiiieiiiiiee ettt nnbee e 11
62 L3C DSP B: Initialization fault detected by CPU ...........ooiiiiiiiiiiiiiee e 12
63 L1B DSP B: SW-Traco trgQEIred.......cuuiiieeeiiiiiiiiieiiie et e e e e e s ssst e ee e e e e e e s e s ssennvaneeeeeaaeees 13
64 L1B DSP B: SW-TFACO TUIl ...eeieiiiiiiiiie et st e e 14
65 L3C DSP B: Time slice OVerflow T .....ccoceiiiiiiiiieiieeee e e e e 15
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405 L3A IUW: DC Link voltage out of range for ST operation...........ccccueveeeiiiiiaeiiniiiniiiiieeeeen, 8
406 L3B IUW: DC Link controller SUPEIVISION ..........ccccuiuiieiieieeeee e e s e et e e e e e e e e e e s e s ssnenaneeeees 9
407 L2C IUW: Motor torque square T SUPEIVISION .........ccevvuuerrriuiiiiiiiiissaieeeeeeeeeaesaseeseeeesesrnnnne 10
408 L2C IUW: Motor current square T SUPEIVISION .........uuuueeiieiieeaaaiiaiiiiiiieeieeeaaae s e e sennneeeeeees 11
409 L1A IUW: DC Link discharge time exceeded limit..........cccccceevviiiiiiiiiiinieeeeee e 12
410 L2B IUW: Ground fault at positive DC link detected ...........ccccceveiiiiniiieiiiieeeeeeeeeeeeeiias 13
411 L2B IUW: Ground fault at negative DC link detected ..o, 14
412 L2B IUW: Ground fault at AC side detected..........ccoovviiieiiiiiiiee e 15
413 L2B IUW: GroUNd fAUIL .....coiiiiiiee ettt et e e e et e e e e nntae e e e e 16
414 L3C IUW: Chopper A CUITent SUPEIVISION ........uviiieiiiiiiie et e et e e 17
415 L3C IUW: Chopper B CUIreNnt SUPEIVISION ......uuiiiieiiirieeeeeeeiessisisstieeeeeeeeeaeeeseesnssnnssnnnneeeees 18
416 L3C IUW: Chopper C CUIrent SUPEIVISION ......ccccciiieieiieiieiiiiiiiiiesss s e se e e e e e e e eaeaaeaeeeeeesessnnnne 19
417 L3C IUW: Chopper D CUrrent SUPEIVISION .......couvieieeiiiiiiee e ettt e ettt e e 20
418 L3D IUW: Output current SUPErviSion INV ST ......ccviiiiieoiiiiiciiiieieeee e 21
419 L2A IUW: Vehicle overspeed SUPEIVISION........ccooiiiiiiieiiiier e e e e e e e e e e e e eeeeeeaeanns 22
419 L2A IUW: Vehicle overspeed SUPEIVISION..........cccoiiiiiiiiiiiiiee i 22
420 L1A IUW: DC Link voltage Sensor A faulty ...........ceeieeieeereoiiiiiiiiiieeece e seiivneeee e 23
421 L1A IUW: DC Link voltage sensor B faulty...........cccoeeeiiiieiieeeeeeei e 24
422 L3C IUW: ST INVErter falUre ..ottt e e e e e e e e e e e ennenees 25
423 L3B IUW: DC Grid fan Circuit failure............coooiiiiiiiiiiiie e 26
424 L2B IUW: Cooling water pressure out Of range...........oovvveviviiviiiiiiiiiiiiis i e e e ee e e e eeeeeeeeanns 27
425 L2B IUW: Cooling water level Out Of range .........ooooiiiiiiiiiiiie e 28
426 L1A IUW: Water pump motor OVErtemMpPEratUre...........covvveeeeeeererrrieinniaasanseseeeeeaeaeeeseereennes 29
427 L1A TUW: Retard limit SUPEIVISION. .. ...t et e s e e e e e e e e e e e aa e e e e eaeeaensaenees 30
428 L1A DRZ: Front wheel A speed SENSOr SUPEIVISION .......cccoiiiiiiieiiiiiieee et 31
429 L1A DRZ: Front wheel B speed SENSOr SUPEIVISION ......ccevieeeeeiiiiiiiiiiieeeeeeeeesessensnnenennes 32
430 L3D DRZ: Motor A speed SENSOr SUPEIVISION ..........cevvurerrriiiiniiiiiiasaieeeaeeeeeaesaseesseeesesnnnnne 33
431 L3D DRZ: Motor B speed SENSOr SUPEIVISION ........cciiiiiiiieiiiiiie et 34
432 L3C DRZ: Alternator speed SENSOr SUPEIVISION ........uureeriereeeiisiiiierienerereeeeeessssnsnrnneneeeees 35
433 L2A DRZ: Motor A maximum speed eXCeEUEM.............uuvuiruiiiiiiiiiieie e e e e e e e e e e e e e e eeeaanaens 36
434 L2A DRZ: Motor B maximum speed exceeded..........occuvvieiiiiiiieiiiiiee e 37
435 L1A DRZ: Alternator maximum speed eXCeeded.........uuviveeeiiiiiiiciiiiiiiieee e e 38
436 L3A DRZ: Motor A/B rotation iNCOSISIENCY ......ciiiiiieiieeeececee e e e e e e e e e e e e e aeeeaeaens 39
437 L3A DRZ: MOtOr A tOrqUE SUPEIVISION .....vveiiieiiiiiiieeeiiiitee e ettt e e e sttt e e e i e e e 40
438 L3A DRZ: Motor B tOrque SUPEIVISION .....cccceeiiiiiiciiiiieieee e e e e e e s ss e e e e e e e e s e e annnanennneees 41
439 L3C SIV: Start-up sequence can't pass due to GUPS failure.........cccceeeeviiiiiiininnnnn, 42
440 L3C SIV: Start-up sequence can't pass due to K103/K105 failure ........ccccceeevevvcivvnnennnnnn. 43
441 L3C SIV: Start-up sequence can't pass due to IGBT failure..........ccccccceeeveeeeeeiiivcccivinnenn, 44
442 L3C SIV: Start-up sequence can't pass due to CB301 OR K303 failure ...............cceeeees 45
443 L3C SIV: Start-up sequence can't pass due to crowbar failure .........cccccceeeeeeiiiiiciiiinnnnn, 46
447 L1A SIV: Direct trolley engage Sequence SUPEIVISION ..........coccuvrrrieeerrereeeeeesensinnenneneenens a7
448 L1A SIV: Direct trolley disengage Sequence SUPEIVISION..........uuuueeiiiiisieieeeeeeeeeeeeeeeeeneanns 48
Drive system fault code table, Part 7 CEN40047-00
450 L1A TMP: SIBAS® Temperature < Iow limit..........cccoiiiieiiieee o 4
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451 L1A TMP:
452 L3B TMP:
453 L3A TMP:
454 L2C TMP:
455 L3A TMP:
456 L3A TMP:
457 L2C TMP:
458 L3A TMP:
459 L3A TMP:
460 L2C TMP:
461 L3A TMP:
462 L3A TMP:
463 L2C TMP:
464 L3A TMP:
465 L3A TMP:
466 L2C TMP:
467 L3A TMP:
468 L2B TMP:
469 L2C TMP:
470 L2B TMP:
471 L2C TMP:
472 L3A TMP:
473 L2C TMP:
474 L3A TMP:
475 L2C TMP:
476 L3A TMP:
477 L2C TMP:
478 L3A TMP:
479 L2C TMP:
480 L3A TMP:
481 L2C TMP:
482 L3A TMP:
483 L2C TMP:
484 L2B TMP:
485 L2C TMP:
486 L2B TMP:
487 L1A TMP:
488 L2C TMP:
489 L2B TMP:
490 L1A TMP:
491 L2C TMP:

SIBAS® Temperature > warning lmit.........ccccccceeiiiiiiciiicee e 5
SIBAS® Temperature > shutdown limit..............ccooeeiiiiirieee e, 6
IGBT Module A101 temperature < Iow limit .............eeeiiiiiiiiiiiieeeeeen 7
IGBT Module A101 temperature > APRS limit...........ccccciiiieiiiieee e, 8
IGBT Module A101 temperature > shutdown limit...............ccooeeviriiveiiiicieeennn, 9
IGBT Module A102 temperature < Iow lImit ............ooiiiiniiiiiiiiiiiieeeeeeeeeen 10
IGBT Module A102 temperature > APRS liMit............oooecciiiiiiieiiee s 11
IGBT Module A102 temperature > shutdown limit..............ccoeeeeviviiiieiiiiiiiinnnnn, 12
IGBT ModulE A201 temperature < low limit.............ouveeeiiiiiaiinieeeeee e, 13
IGBT Module A201 temperature > APRS limit............ccoocviiiieiireee e 14
IGBT Module A201 temperature > shutdown limit.............ccoeeeeviviiiieieiiivninnnnn, 15
IGBT Module A202 temperature < [ow limit .........ccceeiiiiiiiiniiii e 16
IGBT Module A202 temperature > APRS limit............ccoociiiiiieeieee e 17
IGBT Module A202 temperature >shutdown limit...............ccoeviieiiiviiiinnn, 18
ST Module temperature < oW lIMit............ooooiiiiiirei e 19
ST Module temperature > warning limit ...........ccccoeeveiieeee e 20
ST Module temperature > shutdown limit..............ccoo i, 21
SR Module temperature < oW lIMit ... 22
SR Module temperature > warning limit..........ccccccveereeee e 23
SR Module temperature > shutdown limit ..., 24
Wheel motor A stator temperature > APRS limit.........ccccccevvveeeiiiiiiiiiiiiieeee, 25
Wheel motor A stator temperature > shutdown limit ............ccccociiiiiinenneennn, 26
Wheel motor B Stator temperature > APRS limit ..............cooeiviviieeinn, 27
Wheel motor B stator temperature shutdown limit.............ccccocciiiiiiieniienennnn. 28
Wheel motor A, DE bearing temperature > warning limit...............cccccvvveeeenn. 29
Wheel motor A, DE bearing temperature > shutdown limit ............................ 30
Wheel motor A NDE bearing temperature > warning limit ..............ccccooneeeen. 31
Wheel motor A NDE bearing temperature > shutdown limit.............ccccceeeenn. 32
Wheel motor B DE bearing temperature > warning limit................cccccvvvvnnne. 33
Wheel motor B DE bearing temperature > shutdown limit ...............cccceeenne 34
Wheel motor B NDE bearing temperature > warning limit ...............ccccccvveeeen. 35
Wheel motor B NDE bearing temperature > shutdown limit............................ 36
Alternator stator temperature > APRS limit..........cccoooiiiiiiniiiiiiiiene i, 37
Alternator stator temperature > shutdown limit..........cccccceeeviiiiiiiciiiineee e, 38
Alternator bearing temperature > warning limit..............cccoovviicciciseeee e, 39
Alternator bearing temperature > shutdown limit...........cccccceeeiiiiiiiiiiiiieennennn. 40
Cooling water inlet temperature < low limit ...........ccccciiiieieieee e 41
Cooling water inlet temperature > warning limit...........cccoceeiiiiiiiiiienieeennns 42
Cooling water inlet temperature > shutdown limit.............cccccceieee i, 43
Cooling water outlet temperature < oW limit .........ccoveeeviiiiiiiiiiiiee e, 44
Cooling water outlet temperature > warning limit...........cccccoeeeieiiiiiiiiniininnennnnn, 45

492 L2B TMP: Cooling water outlet temperature > shutdown limit .............ccccooiiieieiiienens 46
493 L1A TMP: Cooling water delta T t00 high.........ueeviiiiiiiiiie e a7
495 L2C TMP: Inverter cab temperature > warning limit.............ccceeviiiieiiiiiineeeen, 48
496 L2B TMP: Inverter cab temperature > shutdown limit ..............ccceiiiiiiiieiiiiieeee e 49
497 L2C TMP: Inside cooler outlet temperature > warning limit ............ccccccvevieeieeeeeee s 50
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498 L2B TMP: Inside cooler outlet temperature > shutdown limit............cccccevveeeeniiiiiciiinnnen, 51
499 L1A TMP: Main blower motor stator temperature > warning limit ..............ccccoeeeeeviiiinnnnns 52
500 L1A TMP: Main blower motor stator temperature > shutdown limit .............cccccceeeeeeeennn, 53
505 L1A TMP: Wheel motor A rotor temperature > limit..........cccccvereeeereee s 54
506 L1A TMP: Wheel motor B rotor temperature > limit.............cccoovriiiiiiiiiccree e 55
508 L1A ETM1: Alternator PT100 OPEN CirCUIL.....ccitiiieaeeiiiiaiiiiieeee et e e e e et eee e e e e e e 56
510 L1A ETM1: Grid blower statoR PT100 OPEN CirCUIL ......cccuvvviiiiireriereeeeeesieenieneeeeeeeeeeeeeens 56
511 L1A ETML1: Inverter CAB PT100 OPEN CIFCUIL.....cccceeeeeeeeeieeeeeeeeeeeees s e e e e e 56
512 L1A ETM1: Ambient PT100 OPeN CIFCUIL .........uuiiiiiiiieiiaa ettt e e e 56
513 L1A ETM1: Heater exchanger PT100 OPEN CilCUIt...........ccoviiuurriiiiriiereeeesessesiiiieeeeeeeeeeeens 56
514 L1A ETM1: Cooling water inlet PT100 Open CirCUIt............covvviviiiiiiiiiiiiiee e e 56
515 L1A ETML1: Cooling water outlet PT100 OPEN CIFCUIL .....cceiiuvririeiiiiiiie et 56
516 L1A ETM2: Motor A NDE Bearing PT100 Open CIrCUIL..........uvvvviiiirieeeeeiiiiiiiiieeeneeeeeee e 57
517 L1A ETM2: Motor A DE Bearing PT100 OPEN CirCUIt ..........ccvvvveiiieiiiiiiiiiiiie e see e e e e e eeeen 57
518 L1A ETM2: Motor B NDE Bearing PT100 OPEN CIFCUIL..........uvveeiiirieieeiiiiiie et 57
519 L1A ETM2: Motor B DE Bearing PT100 OpEN CirCUIt .........cccvvvrvmiiieiieeeeeesessiiiieeeeeeeeeeeens 57
520 L1A ETM2: Alternator Bearing PT100 OPEN CIFCUIL ......veeieieeee e 57
521 L1A ETM2: Motor A stator PT100 OPEN CIFCUIL...........uveieeiiiiiiee et 57
522 L1A ETM2: Motor B stator PT100 OPEN CilCUIL........ccceviiieiciiiiirreeeereeeeeesseesirnreeeneeeeeee e 57
523 L1A ETM2: Motor inlet air PT100 OPEN CIrCUIL .....ccceeieieeeeeeeeeeece e 57
524 L1A ETM3: IGBT Module A101 PT100 OPEN CIFCUIL......coiuurireeiiiiieeee et 58
525 L1A ETM3: IGBT Module A102 PT100 OPEeN CIrCUIL........uuuuiiiiiiieeeeeeeeiisiiniieieeeeeeeaeeee e 58
526 L1A ETMS3: IGBT Module A103 PT100 OPEN CIFCUIt.......oivvrireesiiiiiieeeeiiieieeeeeiiieeee e s 58
527 L1A ETMS3: IGBT Module A104 PT100 OPEN CIFCUIL.......oouurireeiiiiieiee et e e 58
528 L1A ETM3: IGBT Module A201 PT100 OPEeN CIrCUIL........uuvriiririeieeeeeeeiisiiiiiiieieeeeeeeeeeee e 58
529 L1A ETMS3: IGBT Module A202 PT100 OPEN CIFCUIt.......cccvvvireeriiiiiieeeeiiiiieeeeeiiieeee s s 58
530 L1A ETMS3: IGBT Module A203 PT100 OPEN CIFCUIL.......ccuvrireeiiiiieieeeeiiiiee e e 58
531 L1A ETM3: IGBT Module A204 PT100 OPEeN CIrCUIL.........uuuiiriiieieeeeeeeiisiiiniieieeeeeeeaeeeeen 58
532 L1A ETM3: ST Module PT100 OPEN CirCUIL......cccieeeeeeeeeiecee et s e e e e e 59
533 L1A ETM3: SR Module PT100 OPEN CIFCUIL .......eveiieiiiiiiiee ittt 59

: Channel 7 PT100 OPEN CIFCUIL.....ccceeiieiiceiiiiieieer e e e e e e e e e e e e r e e e e e e e e e 59
535 L1A ETM3:
536 L1A ETM4:
537 L1A ETM4:
538 L1A ETM4:
539 L1A ETM4:
540 L1A ETM4:
541 L1A ETM4:
542 L1A ETM4:
543 L1A ETM4:

Channel 8 PT100 OPEN CIrCUIL........ccceeiiiiieieeeeiiiiiie s s e e e e e e e e e e e e 59
Channel 1 PT100 OPEN CirCUIL........oiuureiieiiiiiiee et 60
Channel 2 PT100 OPEN CIFCUIL......uuviiiiieeeeeeiieccciiniiieeeee e e e e e e e e e e s s eee e 60
Channel 3 PT100 OPEN CIrCUIL........ccceiiiiiie e e e e e e e e e 60
Channel 4 PT100 OPEN CirCUIL........oiuureieeiiiiiiee ettt 60
Channel 5 PT100 OPEN CIFCUIL......uueiiiiieeeee i i ccciieiiieeeee e e e e e e e e e e s eee e 60
Channel 6 PT100 OPEN CIrCUIL.........cceeiiiiirieeieeeiiise s e e e e e e e ee e 60
Channel 7 PT100 OPEN CirCUIL........oivuriiieiiiiieee ettt 60
Channel 8 PT100 OPEN CIFCUIL......uuviiiiieeeeeeiie it e e e e e e e e e e s eee e 60

544 L1A ETM4: ST Module PT100 OPEN CiFCUIL.....ccceieeeeeeeeeeeieeeeeeeeeeeee s e e e e e e 60
544 L1A ETM4: SR Module PT100 OPEN CIFCUIL .......evieieiiiiiiiee it 60
550 L3A TMP: Inverter A module temperature < Iow limit..........cccccvvvieieeeii e, 61
551 L2C TMP: Inverter A module temperature > APRS liMit............ooovviiiiiiiiiiiiiiiie e, 62
552 L3A TMP: Inverter A module temperature > shutdown lImit............ccccoooiiieiiini e, 63
552 L3A TMP: Inverter A module temperature > shutdown limit................coeeeciviiiiieieeeeeeennn, 63
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553 L3A TMP:
554 L2C TMP:
555 L3A TMP:
556 L3A TMP:
557 L2C TMP:
558 L3A TMP:
559 L3A TMP:

Inverter B module temperature < [ow limit..........cccvvveivereeecceeeeee e, 64
Inverter B module temperature > APRS limit............cccooririiirce e, 65
Inverter B module temperature > shutdown limit...........ccccoooiiiiiiiiiinn, 66
Chopper A module temperature < [ow lIMit..........ccco v, 67
Chopper A module temperature > APRS limit ..............coo oo, 68
Chopper A module temperature > shutdown limit.............ccccceiiiiniiiiiiinee. 69
Chopper B module temperature < [ow limit...........cccoovveiciiiiiiiie e 70

560 L2C TMP: Chopper B module temperature > APRS limit ...............cccoo i, 71
561 L3A TMP: Chopper B module temperature > shutdown limit.............cccccceiieeiiiiiniiiiinnen. 72
Cab air conditioning CEN40008-01
Preliminary CRECKS ...t e e e e e e e e e e aaaaaaeeees 3
Diagnosis of gauge readings and system performancCe .............ooueoiiiiiie e 3
Troubleshooting by manifold gauge set readings.........ccccvvviieiiiieeee e 4
Reserve engine oil system CEN40010-00
PUumping UNit LED SIGNAIS ....ccooiiiiiiiiiiiiiiiee ettt a e 3
50 Disassembly and assembly
General information CEN50001-02
S 01 Tox = I (o o N 1] S 3
Wheels, spindles and rear axles CEN50022-01
General information for tires and MMS ........oooiiiiiii e 3
Removal and installation of front Wheel..............ooiiiii e 4
Removal and installation of rear Wheel ... 6
Removal and inStallation Of IMES ........eeiiiiie e e e e e s 8
Removal and installation of front wheel hub and spindle .............ccccoceeee e, 11
Disassembly and assembly of front wheel hub and spindle.............cccoeeeeiiiiircccce . 15
Removal and installation of Wheel MOtOr...........cooiiiiiiiii e 20
Removal and installation of electric MOLOr...........cooiiiiiiiii e 26
Disassembly and assembly of wheel motor transSMISSION .............cevvvvvviiiiiiiiiii e ee e 27
Disassembly and assembly Of oW SPeed CAITIEN .........ccoiiiiiiiiiiiiiie e 45
Disassembly and assembly of high speed Carrier.........cocvvvveeeii i 50
Removal and installation of rear aXIe ... 54
Removal and installation of anti-SWay Dar...........ccciiiiiiiii e 56
Removal and installation of PIVOL PIN......ceece i 58
Pivot eye and DEAING SEIVICE ......cccciiiiiieeeeeeee st e e e e e e e et e a e e e e e eaaaaes 59
Brake system CEN50030-00
Removal and installation of brake VAIVE .............eoiiiiiiiiii e 3
Disassembly and assembly of brake ValVe ..............iiiiiiiiiii e e e 4
Removal and installation of dual relay VaIVe ... 11
Disassembly and assembly of dual relay ValVe ..o 13
Removal and installation of brake manifold................cccuiiiiiiii 15
Disassembly and assembly of brake manifold ..., 16
Removal and installation of brake acCumMUIALor.............cooiiiiiiiiiiiie e 17
Disassembly and assembly of brake acCcumulator ............ccccceeeiiiiiiiie e 18
Disassembly and assembly of wheel brake ..., 21
Removal and installation of rear brake assembly.........cccccooeiiiiiiiiieie e 33
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Removal and installation of parking brake ..........cccccciiiiiiiiiiie e 35
Disassembly and assembly of parking brake...............oooriiicccic e 37
Steering system CEN50004-03
Removal and installation of steering Control UNit............ccccuviiiiiiiiiee e 3
Disassembly and assembly of steering CoONtrol UNit ............cccceiiiiiiiiieiieiiiieeeeeeeeee e 5
Removal and installation of Steering COIUMN...........ooii i 10
Removal and installation of steering Wheel............occooiiiiiiiiiiii e 11
Removal and installation of bleed down manifold ..............c..eeeiii e 13
Removal and installation of flow amplifier ... 15
Disassembly and assembly of flow amplifier..........cccoovoiiiie e 15
Removal and installation of steering cylinders and tie rod ...........ccccoeviiiiiieeeiiiiiiceceeee, 18
Disassembly and assembly of steering CYlINAErs............ccooiiiiiiiiiiiiiie e 20
Removal and installation of steering/brake pump .......ccccoviiiiiiiiee e 21
Disassembly and assembly of steering/brake pump...........oooovvviiiiiiiiii e, 24
Removal and installation of steering acCuMUIALOrS ............oouviiiiiiiiiieie e 33
Disassembly and assembly of steering accumulators ..........cccccevvveree i 34
Suspensions CEN50005-05
Removal and installation of front SUSPENSION.........coiiiiiiiiiiiiiie e 3
Minor front suspension repairs (lower bearing and S€alS) .........ccvvvreeeiiiiiiciiiiiieeie e 10
Major front SUSPENSION rEDUII ........ueiii e 11
Removal and installation of rear SUSPENSION .........cooiuiiiiiiiiiiiiee e 13
Disassembly and assembly of rear SUSPENSION ..........ccccuuiiiiiiiiiiiiee e 16
Hoist circuit CEN50006-03
Removal and installation of NOISt PUMP .....eeiiiiiiiii e 3
Disassembly and assembly of hOiSt PUMP ........ooiiiiiiiii e 5
Removal and installation of NOISt VAIVE .............uiiiiiiiiiii e 13
Disassembly and assembly of NOISt ValVE ..o 14
Overcenter valve Manifold SEIVICE .........uuiiiiiiiiiiie e 21
Removal and installation of hoist PIlot VaIVE .............ovviiiiiiiiiiii e 22
Disassembly and assembly of hoiSt Pilot VAIVE ... 23
Removal and installation of hoist CYINAErS .........cccvveiiiiiiiii e 25
Disassembly and assembly of hoist cylinders.............ooorriiiciic e 27
Operator cab CEN50007-02
Removal and installation of OpPerator Cab ...........veeiiiiiiiir e 3
Removal and installation of Cab dOOF .............uuiiiiiiiiiiii e 6
Disassembly and assembly of Cab dOOF............coiiiiiiiii e 6
PN [ T01S3 i3 T=T a1 ao) o= 1 I o (o o] S 13
Removal and installation of side WiNdOW glassS ..........uuuuuiiiiiiiiiiii e 15
Removal and installation of windshield and rear window glass ..........c.ccocveeeeiiiiiiiniiiieeeene 17
Removal and installation of windshield Wiper Motor ... 18
Removal and installation of windshield wiper arm ...........ccccoooiiiiiii 19
Removal and installation of windshield wiper linkage ... 20
Removal and installation Of OPErator SEAL...........uuiiiiieeieiiiiii e e 21
Removal and installation of passenger SEat...............uuuuuiiiiiiiiiiiie e 22
Removal and installation of seat belt .............ouveiiiiiiiii e 23
Body structures CEN50024-01
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Removal and installation of dump BOdY ... 3
Removal and installation of body pads..............ueueiiiiiiiii 5
Removal and installation of diagonal ladder/hood and grille assembly..............cccciiiiiiiennn. 8
Removal and installation of Fight AECK............ooo it 8
Removal and installation of [eft deCK ... 12
Removal and installation of fuel tank ... 14
Removal and installation of fuel gauge SENEN ..........oeeiiiiiee i 16
Disassembly and assembly of fuel tank breather...........cccccoeeeiiiii e, 17
Removal and installation of hydraulic tank ... 18
Cab air conditioning CEN50009-02
Replacement of air conditioning System COMPONENTS ...........ccceevvviiiiiiiiiiiiiiiie e eeeeeeeeeeeeeeeeaeeeanns 3
Diasassembly and assembly of compressor ClULCh............ccvviiii e, 5
Power module CEN50021-00
Removal and installation of power module................oooiiiiiiiieee e 3
Removal and installation of @lterNator ... 11
Removal and installation of @NQINE .........cooiiiiiiii e 16
Removal and installation of radiator ............ooiiiiiiiiiii e 17
Repairing the radialor...........eii i e 20
Auto lubrication system CEN50025-01
[0 o] g o= uT0] A TESY YAy (=0 0 N o111 011 T TS 2
Disassembly and assembly of [UbFiCation PUMP ... 2
Three phase wheel motor CEN50026-01
General safety INFOrMALION ..........iii s e e e e e e e e e e e e e e e e e e e eaeeseernrannanre 2
HANAIING the MOTOK ...t e et e e e saneeees 3
1Y/ F 1 (o T o (=S o] T o o] o PR 6
= U g1 (] o= g (o OO PP TP PP T PP 7
DisassembIiNG the MOTOT ........ooiiiiiiii e 11
MAINTENANCE WOTK .....iiiiiiiiiiiie ettt e et e e s bbb e e e s bbbt e e e s enbb b e e e e e anbbeeeeeennees 21
ASSEMDBIING the MOLOF ... i e r e e e e e e e e aeeeees 24
REPAINNG the MOTOT .....eeiiiiiii et e e 50
Recommended CONSUMEADIES........cooiiiiiiiiiie e e 51
S L=l = | o o )£ 54
Main blower CEN50031-00
Removing the Main BIOWET MOTOF..........iviee i e e e ee e s 2
Disassembling the main DIOWEr MOLOK ..........uueiiiiiii e e e e e e e e e e e e eeaans 8
Assembling the main DIOWETr MOTOT .........cooiiiiiiii e 10
Installing the Main BIOWET MOTOT..........ceeiiiiii e e e e e e e 13
Retarding grid CEN50032-00
Removing the grid DIOWEr MOTOT ..........eiiiiiiiii e e 2
Disassembling the grid BIOWEN MOTOr ..........coo i 4
Assembling the grid BlOWEr MOTOF..........oco e 6
Installing the grid BIOWET MOTOK .........uiiiiiiiiie et 8
RemoVvIiNg a grid €leMENT ... e ———————————— 11
Control cabinet CEN50033-00
Draining and filling the IGBT COO0laNt SYSIEM ..........uiiiiiiiiiie e 3
Removing and installing the IGBT coolant pump assembly ...........ccccovviiiie e 7
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90 Digrams and drawings

Hydraulic circuit diagrams CEN90001-00
Steering, hoist and brake cooling hydraulic circuit diagram ...........cccccccvveeeeeiiiviicinnnee, EM7616
Brake hydraulic CirCUit diagram ............ciiiiiiiii e e e e e e e e e e e e EM7623

Electrical circuit diagrams CEN90006-00
Electrical circuit diagram - index & symbolS.............oooiiiiiiiiii e XS6901
Electrical circuit diagram - CIFCUIt I0CAtOr.............ccevviiiiiiiiiiiirie e, XS6902
Electrical circuit diagram - component [0CAtOr ............cooiiiiiiiiiiiiiiiie e XS6903
Electrical circuit diagram - component [0CAtOr ..........cccovviiiiiiiiiiiiiie e XS6904
Electrical circuit diagram - battery DOX ..........coooviviriiiiiiccc e XS6905
Electrical circuit diagram - 24V power distribution & circuit protection..............ccccceeeee XS6906
Electrical circuit diagram - key switch and shutdown delay ..............cooocecviiiieennieneeennn, XS6907
Electrical circuit diagram - engine start CIrCUILS .............uvvuivuiiiiiiiieie e XS6908
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