Repair Instructions

9HP48X

Repair stage 3
Automatic transmission
Passenger Cars




Copyright © ZF Friedrichshafen AG

This document is protected by copyright.

Complete or partial reproduction or distribution of this document is not
permitted without the approval of ZF Friedrichshafen AG.
Infingements lead to civil and criminal prosecution.

This document is a translation of the German original .



Table of Contents

1.1
1.2

2.1
2.2

3.1
3.2
3.3
3.4
3.4.1
3.4.2
3.4.3
3.4.4
3.4.5
3.4.6
3.4.7

4.1
411
41.2

9.2.1
9.2.2
9.2.3
9.2.4
9.3
9.4

[ (5] 1= [0 < J RN
SPECIATIZEA STATT et et ettt e et ettt et et et een seess et teae eesn e e eaeane s e
TeChNICAl INFOIMNATION  coiiiiee e e ettt et st see seevesaeeaes seeeseaesesas sense s ssnssres sesne oo

Safety INStructons ........ccccceeeviiniineieiiiiiiiniiiisiennnceeieen
Signal words and SYMIDOIS ... e ettt et ettt et et ettt ereas e et ereaeena s
General Safety INSTIUCTIONS ittt ettt ettt e ettt eean eeaeeseaenss seeeseaesanes sesesseesenee senee sons

Repair INSIruCtions .......ccccccviiiinennnuinnnincineenneecsceencenen
CleanlinESS INSTIUCTIONS e civeuees s ceveteteienns seveeetesteess saee s essssess essesssaans s s eees s seeestes Sbene sensesesesass senssseses
DISTNANTHNG et oot et ettt et ettt et +eeateteeteas cstessevesees ssbine san eses esestdensanss snntene e ane senas enresssnes
ClEANING PAITS it st ettt ettt eteas eeteesetses seeta st seess seeas sesdbese ssies s aee aan s esens 2useasonbenas 2bsShesensrsan nee
REUSING PATTS oo iteietet ettt et ee et eeett e ette it et ettes +eteaseseess sesen eses ssaes 2sesasensesa s ssasessse ote seesas artesten senne s
O-rings, shaft sealing rings, rectangular rings, SEAIS ... ireieveeeeeeees st crtsees e e
SCIEBWS, NUTS et cuveecvetieeis crtr e eies sares et stas eets s eeetaes sbas eeteses ssees 4essesesanssss sssasesesatos astasssss sases arsmse asssons ous
SNAP MNGS AN SECUINNG TINGS  weiveieiur veereeeereree e eesstnesees curessesesees s essessasssse sstns ssssssas sstasesbs sosssesssssseene
Bearngs, adjuStMEnt PIATES ... ettt e e eeae eteaeeseeaes satensesassn emsenssensens seessnnesns
Gearings
MechatroNiC/CONTION UNIT it ettt e e vt eee b rseen seess s esseae seeaes e s eaease s srnene

DESCHPLION ...iieieieeiirnnnneernsnneeseeemesssnsseesn siossssosssnsesses
ProdUCT INTOIMMNIATTION ittt e et ettt ettt ettt e s et seeateeasesss saesn snsesases seee s sesmsaee one

Tran SIMISSTON HHTUSTIATION ecvet et et sde ettt et et e eeeeaet ceeveseeseen setee s seesesen seses sen sansnesens susrennes
Ol CIFCUIT PIAN et et et ettt e ettt eetee e et e s et s eeeeseas eean 2eesssesease s seesenseseaes senesseseerans sensnseeeren s

Workshop EQUIDMBNT .......ccirivniuiiimnuenieiseeiriemnecsneeeecones
SPECIAITOOIS ovct et ettt et ettt et ettt et et ae s ess 2eaeteat et staeseateseaas sraee e s erten srreas s ne s teen

Praparatory AGHIVILIBS .........cccceesermusseensensusassmesssnssnssnnssoses
LOAAING traNSIMUSSION i ieieciitet et ettt e ettt ete st ees seeaee e u st eetee s ete s et ersae sanetas ertes s sensnens eren e aanesenee

Draining trANSMISSION Ol oo ieeeieeiie ettt ettt et s e eeee st et tee s ertee s s entes seaes ssaeseasesenn seesenes

DiSMANTING cvverreiieieeiiieeeteee eeee cesereeeeseceeneesannesesneesnnee
REMOVING TOMGUE CONVETTET it cueeecivieer s ctveteee e s s eeas eees sasesesssess sssssssessssss sensessesasse sensssesesasssnnes
Removing oil cooler, oil pan and control UNITE ettt e et s sraevestesens sraes s e erves s enee
REMOVING Ol COOTEE et et e et ettt ctree et see s et te e eaas sares e ssenss s stee s see st o
REMOVING Oil PN oottt et ettt et ettt ettt ettestebeseas st eaessseas eease esssseas seas sesses snss s sesaens
REMOVING CONTIOL UNIT et ittt et et e ettt ettt ettt ettt et seeaeesesbens steesebessens seese s eannes

Dismantling control unit ........c.........

Removing spiral spring and parkmg dISk
ReMOVING Ol tUDE @NA COVET ..o oottt ettt ettt e s et sen vt serensensernn erreesensene

........................................... 13

13
13
13
14
14
14
14
14
15
15
15

.......................................... 16

16
16
17

........................................... 19

.......................................... 20

........................................... 22

22

......................................... - 41

41
42

.......................................... 43

43
45
45
46
46
50
51
53

EN 1094.751.101 -2017-04



Table of Contents

9.5

9.5.1
95.2
9.6

9.7

9.7 .1
9.7.2
9.7.3
9.7.4
9.7.5
9.7.6
9.7.7
9.8

9.9

9.10
9.11

912
913
9.14
9.15
9.16
9.17

10
101
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
10.91
10.9.2
10.9.3
10.9.4
10.9.5
10.9.6

1
111
111
11.1.2
11.1.3
11.2

Removing and dismantling torque converter bell hOUSING ..ccoveieiiieicee e
Removing torque converter bell NOUSING .o et et et ees e e
Dismantling torque converter Bell NOUSING ..ot it et ettt ettt esr s e

Dismantling intermediate plate ..................

Removing differential, intermediate shaft and TOWET ettt ettt ettt st e eae e seree e e
REMOVING IFFEIENTIAI ..oeitics et et et ettt e e et e et ettt eeteeetesees ereeneevan
Dismanthing iffEreNTIAl .....eiios et ettt ettt eteens eeeereeeraes seetesensesn eraeesses s oe
REMOVING CIUTCN B oo e et ettt et et sets £ette s etaes seeas etsensntee s e
REMOVING PlaNELAIY GBAISEIS ..o e ettt ettt et ettt et vet et erteseeseseean etese e euns srrsssensenees
ReMOVING PArKiNG [OCK .uuiiueee i et ettt ettt evvs b e tes sesste et bees sraee s tessenas neenes
REMOVING CIUTCN D oo e e ettt et et s s She s+ s snanesses sessesesseses srtessenes
REMOVING CIULCN € e s ettt et ettt e e eee e s dinaeens eens eenneseseate Sieeseaseeee senee
ReMOVING Oil FEEA DUSN e ettt cvvea ot te s et s eseeas ete st sonas i enanenes

Dismantling oil feed bush .

Dismantling ring gear 2, sun gear1 and multl dlsk carrier B/C/D
Dismanthing iNPUL SNATT e e ettt et e et e ee s st en eaatenea 2ans Seens etenerees 2asen
DisManthng CIUTCN B oo oot st sieib ettt e et s evies saaeseasesens seeas s ene st seeen s esssenas oo
Dismanthing planetary QEArsET T/2 .. it cerie e teeee e eetetete e s eeteseesees sesesessas st ssssssens
Disassembling DearNg SUPP O .uioves e etse et ceteae ettt ettt s eesa e seeae seeae seeaeaes erans oeae
Disassembling intermediate ShaTt i e et et et e e e
DisManthing CIULCN E oo ittt et e e et e et et e eraeases e neeneseas
REMOVING SEAI ettt ettt et cetveseterees st eaFons euadenae e sraeas s esae sea e esresses sean s essseessese s snresene

Tosting. Measuring, AQUSHNG ..ccceeueeeeeeeeriemeeeeeesiiiennnnmeemeensssessees sasees
Setting axial clearance of Chain Wheel ... ..iiiu et ettt e e e
Setting running.clearance Of CIULCh B ...t st ettt et et v eeireae
Setting running clearance of CIULCN B oot s ettt et e o
Setting running clearance of GIULC € oe e e e et e
Setting running clearance of CIULEN. D ..o et e et e et e et e

Setting backlash ... ...

Setting axial clearance at mtermedlate shaft
Setting axial clearance of dIffereNtial .....o.cocee et et et et e
DirecCtives 0N SCreW. CONNECTIONS u.iiiuiieet ceeeetee et ettt ee et eeeee e ettt esees eevesessesess seesansesseesn seesnnsesens
COVET OF AUCTIIMT vttt ettt ettt ettt et e ettt et stteteasess seetsseassenas seebessns s sssesssesnan s sstee s s esres sstes srvan

Oil supply e iieesiernnee.

Bearing support / |ntermed|ate plate /torque converter beII housmg
Torque converter bell housing / transmMIiSSION NOUSING  ccoveveiceveeievieiee e s e
CONTIOL UNTE 1ttt et ettt ettt ettt en et ettt aee s ee e et etten saeae senasese et estesseneseess sessesaneras srtessensseesn s

Oil pan

ASSBMDIY ..ovicvnneiinnieineecitiotrsoesssomsssensssssssssssssmessssssssasensssasssssns soses sos
Assembling transSmMiISSION NOUSING .ecviceciiieeiee et ettt et ettt ettt en erae s s sees s eea e erasren s
FItting Ol TEEA DUSN oo e e ettt ettt et sttt et et et reae erea
FItting COVEr and Oil TUDE eovicee et et et ettt et ettt et eansveee seeaeeten eraen sessseseees e
Completing trans mMiSSION NOUSING uovouee e ettt et ettt seearaeesseess seetensne s saaesseneerane s
Assembling torque converter DI NOUSING  coviiciee it e et ceveveseeveas seeaens

gL

63
65
65
66
69
70
73
74
78
81
82
83
85
87
89
92
97
98
100

........................ 102

102
104
107
111
114
117
125
131
138
138
139
140
141
142
143

......................... 144

144
144
147
150
154

EN1094.751101 -2017-04



Table of Contents

11.
11.
11.
1.
11.
1.
11.
1.
a1
A2
A3
14
1b
16

11
11
11
11
11
11

12

12.
12.

0 N O o1~ W

.
2

Assembling iINTErMEdIATE PIATE i e ettt ettt eeter et eeas e ete e eaas erane s anee
Assembling clutch B and iNPUt SNATT ..eiiei i e e ettt et et e
Assembling ring gear 2/multidisk carmier B/C/D ... oot et e e
Assembling planetary EAISEL 1/2 e et ettt e et et e et e e seeas s e
Assembling Planetary GEArSEL 4 ..o et et ettt et st s sttt s eraenne s
AsSSEMDIING DEANNG SUPPOM v ettt ettt st eteeetee et ae e saas sases s s senas stensses s e sans s sreneens
ASSEMDBIING CIULCN E et e et ettt cae ettt s eeaeveentes sesennss st s eraen saesense seesnns
Completing CIULCH € @Nd D e et ettt et et et et e e et e s eens s eeanne e

Assembling tOWer .....veivceeeereenne.

Assembling intermediate shaft and dn‘ferentlal
Fitting input shaft, clutch C and ClUtCN D ..oooioieee s e e e areee et
Fitting torque converter Dell NOUSING oot it ettt e et e e e bt ee e e eeae e

Fitting control unit .......c..e.....

Fitting oil pan and transmission control module

P AY )¢ 1= QR
LiST OF GDDIEVIATIONS oot oottt ettt e itde st et e eveeeuee seteeseen s esa saae e ss e een eaen et aenb ot eere s eeesenen ene
OVEIVIBW OF TBVISIONS et teeee ettt ettt st serasbaee sovee eeeveesesses sossnesen seess setenssst ot sraeesessessn s sssressessennes

158
164
168
171
174
176
182
186
188
192
195
207
212
219

........................................ 221

221
221

EN 1094.751.101 -2017-04



Preface

1 Preface

This documentation was developed for specialized staff trained in the operation of ZF products by
ZF Friedrichshafen AG (hereinafter referred to as ZF).

The work may only be performed by authorized, trained and instructed staff. The user company is
responsible for training the authorized, specialized staff and providing required documents.

The technical information depends on the parts list [BoM]. Due to technical further developments of the
ZF product, deviating work steps and Technical Data might be necessary during repair. Therefore,
information on technical requirements must be obtained before carrying out the repair. Technical
information is available from the ZF-Serviceline or the ZF Service Data Management

The figures illustrate the workflow and may deviate from the ZF product. The figures are not binding.

ZF Friedrichshafen AG

6 EN1094.751101 -2017-04



Preface

1.1 Specialized staft
The work may only be performed by trained and instructed specialized staff. As a result of specialized
training and practical experience, the specialized staff must be capable of detecting risks and avoiding

possible dangers which may be caused by the operation, maintenance and repair of the product.

To avoid injury to personnel and damage to the product, all safety regulations and legal requirements must
be adhered to.

Country-specific safety, accident prevention and environmental regulations apply irrespective of the
instructions provided in this document.

Wear safety-relevant workwear for all work.

1.2 Technical information
The transmission is filled with a lifetime oil.

Depending on the driving mode, changing the transmission oil'is required after a mileage of 100,000 km
or after 8 years.

The transmission shall only be delivered with the oil quantity and oil grade specified in the corresponding
parts list (refer to Service Data Management).

EN 1094.751.101 -2017-04 7



Safety Instructions

N

Safety Instructions

I

Risk of injury dua to falling parts.
Death or serious injury possible.

= Secure parts against falling down.
= Do not stand beneath a suspended load.
= Do not work on a suspended load.

Risk of injury due to rotating parts.
Death or serious injury possible.

= Wear tight-fitting clothing.

= Wear a hair net.

= \Wear protective clothing.

= Wear safety boots.

I

Risk of injury due to caustic liquid or irritant gas.
Acid bumn of skin possible.

Irritation of the airways and the lungs possible.
= Wear protective gloves.

= Wear protective goggles.

= Wear a respirator.

/i caution N

Risk of injury due to sharp edges.
Slight to moderate injury possible.
= Attach safety device.

A CAUTION o

Risk of injury due to machine-cutting works.
Slight to moderate injury possible.
= \Wear protective goggles.

EN1094.751.101 - 2017-04
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Safety Instructions

NOTICE

Property demege due to electrostetic discherge (ESD) possible.
= Observe ESD protection.

= Do not touch contacts.

= Wear conductive workwear.

= Use ESD transport protection.

= Use ESD protective packaging.

NOTICE

Environmental risk as a result of oil getting into the soil, groundwater and sewage system.

= Collect oil in a suitably large container.

= Dispose of used operating supplies, cleaning agents and filters in accordance with local applicable
regulations.

= Request the material safety data sheets for the respective products from the responsible
environmental protection agency and observe them.

21 Signal words and symbols

This document contains particularly highlighted safety instructions'which are marked with one of the
following signal words depending on the severity of the danger.

A\ DANGER

DANGER

The signal word DANGER indicates 8 dangerous situation thet, if not prevented, will lead to 8 severe
injury or death.

= Information as to how the danger.can be prevented.

WARNING

The signal word WARNING indicates a dangerous situation that, if not prevented, can lead to a severe
injury or death.

= Information as to how the danger can be prevented.

/I\ CAUTION

CAUTION

The signal word CAUTION indicates a dangerous situation that, if not prevented, can lead to a slight or
maderate injury.

= Information as to how the danger can be prevented.

EN 1094.751.101 -2017-04
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Safety Instructions

NOTICE

The signal word NOTICE indicates a situation thet, if not prevented, can lead to property damage.
= Information as to how the property damage can be prevented.

The following symbols are additionally used:

/|\ This symbol refers to additional, safety-relevant information.

@ This symbol indicates information concerning special workflows, methods, application of aids, etc.

10 EN1094.751.101 - 2017-04



Safety Instructions

2.2 General safety instructions

Read all safety instructions and information. Failure to comply with safety instructions and information may
lead to property damage, serious injuries or death.

Intended use

The ZF product is exclusively intended for the application as defined in the contract and as agreed on the
time of delivery. Any other or extended form of use does not comply with this definition of intended use.
The intended use includes compliance with this documentation and other applicable documents, in order
to avoid malfunctions and damage in operation.

The ZF productis designed and produced in line with state-of-the-art technology. The ZF product in its
delivery status is safe to operate. However, the ZF product may pose dangers if improperly used by
unauthorized, untrained and uninstructed staff or if not used according to its intended use.

Figures might deviate from the ZF product and are not drawn to scale. No conclusions can be drawn with
regard to size and weight.

Installation, commissioning, maintenance and repair
Perform assembly, commissioning, maintenance and repair work exclusively accordingto this
documentation and other applicable documents.

Observe the following points:

* Employ authorized, trained and instructed staff.

¢ Observe technical provisions.

e Only use genuine ZF spare parts.

e Only use genuine ZF accessories.

¢ Only use genuine ZF special tools.

e Unauthorized changes and modifications‘lead'to the expiry of the operator's license, warranty or
guarantee.

In case of damage, contact ZF and‘have the following information on the product ready:

* Type

e Parts list [BoM] number
e Serial number

e QOperating hours

e Description of damage

Observe safety instructions, valid safety regulations and legal conditions to prevent malfunctions and
damage.

The country-specific safety regulations, accident prevention regulations and environmental protection
provisions apply additionally.

Wear safety-relevant workwear for all work. Depending on the work, also wear personal protective
equipment.

After completing the work, check correct function and functional security.

EN 1094.751.101 -2017-04 11



Safety Instructions

Handling of ZF product
Unauthorized changes and modifications might impair functional security. Changes, modifications and
applications are only permissible upon written approval by ZF Friedrichshafen AG.

Observe the following when working on the ZF product:

e Secure workspace.

* Only carry out work at the unit when in a voltage-free state.

e Protect unit against being started accidentally. Attach instruction plate where itis clearly visible.
e Perform work when engine is switched off.

* Protect engine against being started accidentally. Attach instruction plate where itis clearly visible.
e Do not stand beneath a suspended load.

e Do not work on a suspended load.

* Only use permitted means of transport and lifting devices with sufficient load-bearing capacity.
¢ Close open tubings and hoses and avoid damage.

e QObserve tightening torques.

* Protect cables against mechanical damage.

Noise
Noise might cause irreversible damage to hearing.

The perception of acoustic signals, warning calls or sounds warning of impending danger is impaired by
noise.

Observe the following when working on the ZF product:

e Avoidnoise.

e \Wear ear protection.

Operating supplies and aids
Operating supplies and aids might cause permanent damage to health and environmental damage.
Observe the following when selecting operating supplies and aids:

e Health risks
e Environmental compatibi lity
* Material safety data sheets

Observe the following when handling operating supplies and aids:

e Store operating supplies and aids in suitable and cormectly labeled containers.
e Seek medical help in case of injuries due to hot, cold or caustic operating supplies or aids.

Observe the following to protect the environment:

e Collect leaking operating supplies and aids in sufficiently large containers.
¢ Observe disposal regulations.
e (Observe material safety data sheets.

12 EN1094.751101 -2017-04



Repair Instructions

3 Repair Instructions
3. Claanliness instructions

Observe provisions for the repair process and the workshop equipment:

e Use separate cleaning processes for outer transmission parts and for parts of the hydraulic system.
e Parts made of Fe metals must be demagnetized.

¢ Only use cleaning cloths which do not fray.

¢ Only apply lubricant using a high-quality and wear-resistant brush whose bristles do not fall out.

e Coveroperating supplies and auxiliary materials before and after use.

e Store and transport ready-to-install components and assembly groups when properly covered.

Observe specifications for the workshop equipment:

¢ Design support surfaces for material and tools in such a way that no deposits may occur (e.g. grate,
perforated sheet metal).

e Work surfaces must be abrasion-proof and easy to clean.

e Workshop equipment (cabins, racks, workbenches, etc:) and its respective arangement in the room
should always be designed in such a way that proper cleaning of the room andfloor is possible.

e |t must be possible to clean the floor (e.g. through abrasion-proof sealing).

3.2 Dismantling

e Toavoid mixing up parts, uniquely-assign parts to the disassembled ZF product. In particular, this
applies to gear parts, reusable spacer washers or shims, electronic components, etc.

e Assemblies which must not be disassembled or.are only available as spare parts assembly are
described accordingly. Please observe the spare parts catalog for the ZF product.

* Inspect the parts during disassembly in order to find a potential cause of damage.

3.3 Cleaning parts

Thoroughly clean the product with an appropriate cleaning agent prior to repair or assembly works.

Thoroughly clean the angles and recesses of housing and cover.

* Remove all reusable components after disasse mbly.

¢ Remove sealing compound residue on sealing faces or retaining agent residue, e.g. in tapped holes.

e (Clean contact surfaces.and check for damage.

e Wash out blind holes and blind hole threads and remove contamination.

e Lubricating bores, oil bores, oil ducts, bores for oil press fits and lubricating grooves must be free from
dirt, preservative and foreign matter. If possible, blow through with compressed air. Check for perfect
passage.

* Hose assemblies, oil tubes and joining elements must be free from dirt, oil and chafe marks.
Thoroughly clean dirty or oily components; if necessary, blow through with compressed air. Replace
damaged parts.

e (Clean cavities and reliefs.

e Thoroughly remove burrs or other similar rough surfaces using a grindstone. Replace the component in
case of more severe damage.

e Thoroughly remove preservative from new parts (e.g. on bearings).

EN 1094.751.101 -2017-04 13



Repair Instructions

3.4 Reusing parts

Authorized, specialized staff assess whether parts can be reused. The list of replacement parts can be
downloaded from the Serviceline.

* Replace parts if they are damaged.
e Replace parts if they are worn, e .g., rolling bearings, multidisks, thrust washers, etc.
* Replace parts if they have been overheated during operation or during disasse mbly.

Renew every time:

e Bolts with reduced shank, aluminum screws, seals, etc., and parts thatare intended for single use only
e Sealing rings

e Shaft sealing rings

e Rectangular rings

e Snap and securing rings

Replace parts with genuine ZF parts. Please observe the spare parts catalog for the ZF product.

3.4.1 O-rings, shaft sealing rings, rectangular rings, seals

e After having removed the seals, check the contact surfaces at the transmission housing for damage.

e Forinstallation, coat O-rings, rectangular rings and other sealing rings with white petroleum jelly and
shaft sealing rings with oil.

e Fitrectangular rings with suitable assembly sleeve.

e |n case of damage to the vulcanized sealing rings, replace the complete unit.

* Replace wlcanized components after a certain mileage. The information is available for download from
the Serviceline.

342 Screws, nuts

e Unfasten screws in reverse tightening sequence.

e Tighten screws according to specified tightening sequence.

e Unfasten and tighten screwswithout tightening sequence crosswise and in steps.
3.4.3 Snap rings and securing rings

e Snap and securing rings must fit tightly at the groove base.

344 Bearings, adjustment plates

¢ Only install bearings when oiled.

¢ |n case of damage to pressed-in needle roller bearings or drawn cup needle roller bearings, replace the
complete unit. Exceptions are possible.

e Measure adjustment plates at several spots using a micrometer.

14 EN1094.751101 -2017-04



Repair Instructions

345 Gearings

e (Checkgearings for damage.
e For some gear drives, the gears air paired. In this case, replace all meshing parts in combination.

3.4.6 Multidisks

¢ Checklined clutch disks and steel multidisks for damage or overheating and replace them, if necessary.

3.4.7 Machatronic/Control unit

e The Mechatronic or the control unit are considered as a complete unit in these instructions.
e |n case of damage, replace Mechatronic or control unit completely.

EN 1094.751.101 -2017-04 15
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4 Description
4. Product information
411 Transmission illustration

Fg. 1 9HP48X transmission image
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Description

Oil circuit plan
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Fg. 2 DIN schematic E28/4 — electromechanical shift system
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Fig. 3 DIN schematic E28/5 — eclectronic shift system
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Settings

5 Settings
Designation Dimensions Measuring Comment
instrument Chaptsr/Section
Tolerance range of chain 0.15 mm - 0.30 mm [ Dial gage * Setting axial clearance of chain wheel,
wheel axial clearance page 102
Running clearance tolerance 1.28 mm -1.77 mm | Dial gage Set running clearance with end disk
range of clutch B (02.040/140)
e Setting running.clearan ce of clutch B,
page 104
Running clearance tolerance 1.26 mm - 1.79 mm | Dial gage Set running clearance with snap ring
range of clutch E (71.200)
¢ Setting running clearan ce of clutch E,
page 107
Running clearance tolerance 0.76 mm -1.15 mm [ Dial gage Set running clearance with snap ring
range of clutch C (75.160)
* Setting running clearan ce of clutch C,
page 111
Running clearance tolerance 1.01 mm - 1.50 mm__| Dial gage Set running clearance with end disk
range of clutch D (73.0.10)
® Setting running clearan ce of clutch D,
page 114
Backlash tolerance range 0.07 -0.32 mm Dial gage * Setting backlash, page 117
Tolerance range of bearing -0.03t0 0.03 mm Dial gage ® Setting axial clearance at intermediate
setting for intermediate shaft shaft, page 1256
Tolerance range of bearing -0.26 to -0.19 mm Dial gage * Setting axial clearance of differential,

setting for differential

page 131
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Tightening Torques

6 Tightaning Torques
Designation Tightening torque Measuring Comment
instrumant Chaptar/Section
(01.010/010/160) M6x15 torx |10 Nm (1.0 Nm) Torque wrench e Fitting cover and oil tube, page 147
screw
(01.010/010/130) M6x20 torx |10 Nm (1.0 Nm) Torque wrench e Fitting cover and oil tube, page 147

screw

(01.110) M18x1 .5 torx screw

86 Nm (3.6 Nm)

Torque wrench

e Fitting cover and oil tube, page 147

(01.120) M18x1 .5 torx screw

36 Nm (£3.6 Nm)

Torque wrench

e Fitting cover and oil tube, page 147

(01.090) M6x4 2 torx screw

12.5 Nm (£1.25 Nm)

Torque wrench

* Completing transmission housing,
page 150

(22.450) M14x 1.5 screw plug

23 Nm (2.3 Nm)

Torque wrench

* Assembling torqu e converter bell
housing, page 154

(22.440) M10x 1 screw plug

12 Nm (£1.2 Nm)

Torque wrench

* Assembling torque converter bell
housing, page 154

(22.420) M18x 1.5 screw plug

35 Nm (3.5 Nm)

Torque wrench

* Assembling torque converter bell
housing, page 154

(01.530) M8x1 screw plug

8 Nm (£0.8 Nm)

Torque wrench

* Assembling torque converter bell
housing, page 154

(22.360) M6x17 torx screw

10 Nm (1.0 Nm}

Torque wrench

* Assembling intermediate plate,
page 158

(22.120) M6x22 torx screw

7.5 Nm (£0.75 Nm)

Torque‘wrench

* Assembling intermediate plate,
page 158

(22.030) M6x2 2 torx screw

10 Nm (£1.0 Nm)

Torque wrench

* Assembling intermediate plate,
page 158

(77.080) groove nut

60 Nm (3.0 Nm)

Torque wrench

* Assembling bearing support,
page 176

(22.370) M8x7 1 torx screw
with Usitring

25 Nm (2.5 Nm)

Torque wrench

e Fitting torque converter bell housing,

page 207

(22.370) M8x3 3 torx screw

25 Nm (2.5 Nm)

Torque wrench

e Fitting torque converter bell housing,

page 207

(97.030) M10x 8 hexagon nut

15 Nm (£2.25 Nm)

Torque wrench

e Fitting torque converter bell housing,

page 207

(97.020) M10x 30 hexagon
screw

15 Nm (£2.25 Nm)

Torque wrench

e Fitting torque converter bell housing,

page 207

28.690) Mbx1 2 torx screw

5.7 Nm (£0.57 Nm)

Torque wrench

e Fitting control unit, page 212

28.640) Mbx1 4 torx screw

5.5 Nm (£0.55 Nm)

Torque wrench

e Fitting control unit, page 212

28.570) M6x6 2 torx screw

8 Nm (£0.8 Nm)

Torque wrench

e Fitting control unit, page 212

(
(
(
(

20.350) torx screws oil pan

9,56 Nm (£0.47 Nm)

Torque wrench

Torx screws are fixed to oil pan

e Fitting oil pan and transmission control

module, page 219

(20.050) torx screws

10 Nm (£1.0 Nm)

Torque wrench

e Fitting oil pan and transmission control

module, page 219

20
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Designation

Tightening torque

Measuring
instrument

Comment
Chapter/Section

(26.050) torx screws

24 Nm (+2.4 Nm)

Torque wrench

e Fitting oil pan and transmission control
module, page 219

EN 1094.751.101 -2017-04
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Workshop Equipment

7 Workshop Equipment

7. Special tools

The required quantity is listed. Please inquire as to packaging unit before ordering.

® Loading transmission, page 41

Figure Order no. Qty. | Comment
Designation
Chapter/Saction
AAQ0.836.196 1 with orbital rotation axis for
JLR, Chrysler, Honda
Assombly bracket

AA01.081.813
Assembly bracket

® L oading transmission, page 41

with orbital rotation axis for
Honda

BOL 100097 _1

AA01.221.521
Disassembly device

* Removing torque converter,
page 43

e Fitting torque converter bell
housing, page 207

torque converter extracting
handles for JLR and
Chrysler

BO_ 100018 01

AA01.221.5633
Disassembly device

* Removing torque converter,
page 43

¢ Fitting torque converter bell
housing, page 207

torque converter extracting
handles for Honda

22
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Figure Order no,
Designation
Chapter/Section

Qty. | Comment

AA00.361.629
Disassembly device

* Removing torque converter,
page 43

AA01.233.276

. Holding device

=N/
'Q %% * Removing control unit, page 46

e Fitting control unit, page 212

for selector shaft (E switch)
Chrysler, JLR, Honda

AAQ01.158.809
Retaining plata

® Removing control unit, page 46
® Fitting control unit, page 212

50100018 01

for control unit

AAQ1.349.327
Pliers

* Removing control unit, page 46

for removal of oil tubes (A,
E, F, LuC)

AA02.031.913
Pliers

e Removing control unit, page 46

for removal of tubes
(suction tubes and
pressure tube)
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Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA01.217.244 1 to loosen torque converter
bell housing
Disassembly device

* Removing torque converter bell
housing, page 54

S0_100015_0

AA01.233.211
Bracket

* Removing torque converter bell
housing, page 54

e Dismantling torque converter bell
housing, page 57

* Assembling torque converterbell

, housing, page 154

* Assembling.intermediate plate,
page 158

backing torque converter
bell housing

80100023 11

® Dismantling torque converter bell
housing, page b7
e Dismantling differential, page 66

AA01.266.268 1 for bearing cups of tapered
roller bearings at
Extracting device intermediate shaft and

differential

BO_1000z2_1

AAQ1.267.287
Disassembly device

® Dismantling torque converter bell
housing, page 57

for torque conwerter bell
housing's needle roller
bearing

24
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Figure Order no. Qty. | Comment
Designation
Chapter/Section

AA01.386.036 1 for intermediate plate

Warkpiece support

* Dismantling intermediate plate,
page 63

e Assembling intermediate plate,
page 158

50_100019_01

b6Xb4.909.346 1 for pump
Press-in device

* Dismantling intermediate plate,
page 63

* Assembling intermediate plate,
page 158

BO_100002_01

AA00.566.429 1 to loosen pump from

intermediate plate
Disassembly device

¢ Dismantling intermediate plate,
page 63

£2EE (1

2\ 5X95.000.410 1
6 Extracting handle

e Removing differential, page 65

B0 100048 01

6X46.000.16b 1
Extracting device
* Dismantling differential, page 66

* Disassembling intermediate shaft,
page 97
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Figure

Order no.
Designation
Chapter/Section

Comment

1X56.122.306/AA01.263.260
Disassembly device

* Dismantling differential, page 66
* Removing clutch D, page 74

for differential tapered
roller bearing (basic device
with extracting device)

5X46.002.000
Disassembly tool

* Dismantling differential, page 66

DO [

AAQ0.861.844
Downholder
e Removing clutch D,/page 74

e Fitting input shaft, clutch C and
clutch D, page 195

for clutch D

AAQ0.861.830
Counter support

e Removing clutch D, page 74

e Removing clutch C, page 78

¢ Fitting input shaft, clutch C and
clutch D, page 195

for downholder of clutch C
and D

AAQ1.367.687
Centsr punch

* Removing clutch D, page 74

self-punching

26
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BO_100040_01

®* Removing clutch D, page 74

Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA01.357.658 1 for snap ring of clutch D
/C\TF} Disassembly device

AAQ1.006.327
Disassembly device

e Removing clutch D, page 74

for clutch D

5X46.002.219
Press-in mandrel

® Removing clutch D,/page 74

AAQ00.861.841
Downholder
* Removing clutch C, page 78

e Fitting input shaft, clutch C and
clutch D, page 195

for disk spring and snap
ring of clutch C

{l

(e

AAQ1.349.312
Extracting device

* Removing oil feed bush, page 81

oil feed bush
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Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA01.211.988 1 for tower/input s haft

Supporting fixture

® Dismantling ring gear 2, sun gear 1
and multidisk carrier B/C/D,
page 83

e Dismantling input shaft, page 85

e Assembling clutch B and input
shaft, page 164

* Assembling ring gear 2/multidisk
carrier B/C/D, page 168

5X46.030.167 1 for clutch B

g =\ Assembly aid

k\ A\ . .

\ \"\ W\ Dismantling clutch B, page 87
\\\
\
. B 100003 01
5X46.909.841 1 for tightening groove nut
Ifx'\ and staking safety plate.
B\ Holder

.

¢ Disassembling bearing-support,
page 92

e Assembling bearing support,
page 176

E0C100001_ 1

b6X46.004.168 1 to loosen staking of nut
Disassembly device

® Disassembling bearing support,
page 92

B0 TS0 O
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Figure Order no. Qty. | Comment
Designation
Chapter/Section

AA01.215.336 1

Socket wrench

‘) ¢ Disassembling bearing support,

page 92
e Assembling bearing support,
page 176

AA01.217.411 1 for input gear of bearing
@ support

Disassembly device

® Disassembling bearing support,
page 92

bX46.004.173 1 for press-in device for
angular ball bearing of
Centsring ring input gear

® Disassembling bearing support,
page 92

* Assembling bearing support,
page 176

S0_100033 01

AA01.357.282 1 ball bearing from input
gear
Disassembly device

® Disassembling bearing support,
page 92

AA01.202.461 1 to remove dog F from
bearing support
Extracting device

¢ Disassembling bearing support,
page 92
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® Disassembling bearing support,
page 92

Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA01.215.202 1 Facom U.49AM
Extracting device

Disassembly device

e Disassembling intermediate-shaft,
page 97

5X46.200.849 1 for small tapered roller
bearing of intermediate
Disassembly device sh aft, outside (Rollex)
* Disassembling intermediate shaft,
page 97
5X46.010.011 1 for small tapered roller

bearing of intermediate
shaft, outside (Rollex basic
device)

Ed_ 100004 0
AA00.611.964 1
Safety device
® Disassembling intermediate shaft,
page 97
ya e

AAQ1.222,696/AA01.222,627
Extracting device

* Disassembling intermediate shaft,
page 97

for large tapered roller
bearing of intermediate
shaft, inside
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® Dismantling clutch E, page 98

Figure Order no. Qty. | Comment
Designation
Chapter/Section
5X46.001.,502 1 for disk spring of clutch A
Assembly fixture

== B0

100013 01

AA01.180.034
Test device

® Setting axial clearance of chain
wheel, page 102

chain wheel setting

6P01.001.330
Measuring device

e Setting running clearance of-clutch
B, page 104

® Setting running clearance of clutch
E, page 107

® Setting running clearance of clutch
C, page 111

e Setting running clearance of clutch
D, page 114

Part 1 of 3

6P01.001.468
Test device

® Setting running clearance of clutch
B, page 104

® Setting running clearance of clutch
E, page 107

® Setting running clearance of clutch
C, page 111

e Setting running clearance of clutch
D, page 114

Part 2 of 3
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Figure Order no. Qty. | Comment
Designation
Chapter/Section
5P01.000.329 1 Part 3 of 3

r Test device

® Setting running clearance of clutch
B, page 104

e Setting running clearance of clutch
E, page 107

e Setting running clearance of clutch
C, page 111

® Setting running clearance of clutch
D, page 114

5P70.000.130 1 Only use together with a
measuring plate.

Height measuring device

® Setting running clearance of clutch
B, page 104

e Setting running clearance of clutch
D, page 114

r 5P33.000.009 / 5P74.001.051 1 Only use together.
Measuring tool for clutch
Measuring bar with dial gage running clearance

V e Setting running clearance of clutch
E, page 107
e Setting running clearance of clutch

. C, page 111

| R_DO0431_0

5P70.000.122 1
Depth gage

e Setting backlash, page 117

ww | e Setting axial clearance at
intermediate shaft, page 125

® Setting axial clearance of
differential, page 131
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50100026 a1

Measuring support

® Setting backlash, page 117

Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA01.175.522 1 for bearing support —

measuring input clearance
dimension D together with
depth gage

AA01.183.838
Test device

* Setting backlash, page 117

for input clearance, tower,
dimension E, take over
values from device

AA01.183.841
Setting master MIN

e Setting backlash, page 117

for input clearance, tower,
dimension E

AAQ1.183.839
Depot plate

e Setting backlash, page 117

for measuring device, input
clearance, tower,
dimension E

AAQ1.183.843
Satting mastar MAX

e Setting backlash, page 117

for input clearance, tower,
dimension E
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Figure

Order no.

Designation
Chapter/Section

AA01.257.418

Comment

Test device

® Setting axial clearance at
intermediate shaft, page 125
e Setting axial clearance of
differential, page 131

AAQ01.269.174

for differential and
intermediate shaft

BO_ 10004

Satting master MIN
e Setting axial clearance at
intermediate shaft, page 125

® Setting axial clearance of
differential, page 131

6_01

AA01.259.176

for measuring device
AA01.257.418

Setting master MAX

® Setting axial clearance at
intermediate shaft, page 125
* Setting axial clearance of
differential, page 131

AAQ1.239.914

for measuring device
AA01.257.418

Supporting fixture

e Fitting oil feed bush, page 144

AAQ1,249.419

to assemble oil feed bush

Assembly fixture

e Fitting oil feed bush, page 144

for oil feed bush
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Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA00.870.485 1 for shaft sealing ring of
selector shaft
Assembly fixture

* Completing transmission housing,
page 150

BX46.001.368
Press-in devica

e Completing transmission housing,
page 150

for clamping sleeve

G0 100037 01

AAQ00.343.868
Assembly fixture

® Assembling torque conwerterbell
housing, page 154

for torque converter bell
housing

a0 100050 01

AA00.347.308
Assembly fixture

* Assembling torque converter bell
housing, page 154

for drawn cup needle roller
bearing

ab_ 1z I

AA01.158.209
Pressin mandrel

* Assembling torque converter bell
housing, page 154

for shaft sealing ring of
torque converter
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BO_100032_01

Pressin mandrel

* Assembling intermediate plate,
page 158

e Assembling intermediate shaft and
differential, page 192

Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA01,349.059 1 bearing cup into

intermediate shaft

50_100038_01

AAQ01.167.946
Press-in mandrel

e Assembling intermediate plate,
page 158

¢ Fitting input shaft, clutch C and
clutch D, page 195

for differential bearing cup
into transmission housing
and torq ue converter bell
housing

5X54.909.301

Assembly fixture

® Assembling clutch.B and input
shaft, page 164

for snap ring of piston B

50100058 _01

BXb54.909.311
Pross-in device

* Assembling clutch B and input
shaft, page 164

for snap ring of clutch B on
input shaft

1@

80_100082_n

6X64.209.312

Press-in device

* Assembling ring gear 2/multidisk
carrier B/C/D, page 168

for snap ring of sun gear
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Figure

Order no.
Designation
Chapter/Section

Comment

AA00.622.346
Assembly sleeve

* Assembling bearing support,
page 176

AA01.216.173
Press-in mandrel

* Assembling bearing support,
page 176

for angular ball bearing into
input gear

5X46.909.843

Assembly slssve

e Assembling bearing's upport;
page 176

for input gear on bearing
support

AA01.216.392
Staking device

* Assembling bearing support,
page 176

for safety plate

5X54.909.307

Assembly fixture

e Assembling clutch E, page 182

for snap ring of clutch E
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Figure

Order no.
Designation
Chapter/Section

Comment

50100035 1

5X46.909.896
Supporting fixture
* Assembling tower, page 188

e Fitting input shaft, clutch C and
clutch D, page 195

AA00.575.010 1 for tapered roller bearing
= onto intermediate shaft
RR Press-on fixture
S
%-ﬂ}n ™~ * Assembling intermediate shaft and
“\\M h\l differential, page 192
\‘x
~|
BO_1000536_01
AAQ1.278.372 1 for tapered roller bearing
_H\“x on differential
Assembly sleave
H‘x

S0 100047 01

e Assembling intermediate shaft and
differential, page 192

BO_100034_01

5X46.002.220
Press-in mandrel

¢ Fitting input shaft, clutch C and
clutch D, page 195

for tapered roller bearing
on differential

6X46.909.932
Centaring plate

e Fitting input shaft, clutch C and
clutch D, page 195

for disk spring C
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Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA00.805.056 1 for torque converter bell
housing's shaft sealing ring
Press-in device

e Fitting torque converter bell
housing, page 207

JLR and Chrysler

AA00.396.351
Press-in device

e Fitting torque converter bell
housing, page 207

for shaft sealing ring into
hollow shaft

JLR and Chrysler

50_100048 01

AAQ0.396.745

Assembly fixture

e Fitting torque converter bell
housing, page 207

for shaft sealing ring

JLR

AA00.396.739

Assembly fixture

e Fitting torque converter bell
housing, page 207

for shaft sealing ring

Chrysler

BO_ 100037 _

AAQ0.861.606
Assembly fixture

e Fitting control unit, page 212

for adapter
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Figure Order no. Qty. | Comment
Designation
Chapter/Section
AA01.216.098 1 sealing plate for leak test of
clutches
Test device

e Fitting control unit, page 212

&0 10005 01
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8 Preparatory Activities
8.1 Loading transmission

Special tools:

e AA00.835.196 Assembly bracket
e AA01.081.813 Assembly bracket

Risk of injury due to falling parts.

Death or sarious injury possible.

= Secure parts against falling down.

= Do not stand beneath a suspended load.
= Do not work on a suspended load.

Removing transmission control module

1. Unscrew four screws from EGS.

2. Take out EGS.

Fig. 4
3. Attach AA00.835.196 [Assembly bracket] or
AA01.081.813 [Assembly bracket] in the
three securing points atthe transmission.
4. Attach transport tube at assembly bracket.
5. Turn transmission.
0 O00I2E_01
Fig. b

EN 1094.751.101 - 2017-04 a1
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6. Hook transmission into assembly trolley.

7. Remove retaining pin from transport tube and
remove transport tube.

8. Read out error memory with diagnostic
tester.
9. Remove transport protection from

trans mission.

8.2 Draining transmission oll

Requirements:
e Suitable container to collect oil

Unscrew screw plugs

1. Put container beneath screw plug.

2. Unscrew screw plug.

Fig. 6

Fig. 7

- Once the transmission oil has been completely drained, unscrew all other screw plugs.
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9 Dismantling
9.1 Removing torque converter

Special tools:

e AA01.221.521 Disassembly device
e AA01.221.533 Disassembly device
e AA00.361.629 Disassembly device

Risk of injury dua to falling parts.

Death or serious injury possible.

= Secure parts against falling down.

= Do not stand beneath a suspended load.
= Do not work on a suspended load.

1. Place transmission with torque converter end
facing upwards.

2. Unscrew hexalobular driving screw and nut
WAF 17 from torque converter retaining
brackets.

3. Remove torque converter retaining brackets.

Fig. 8

4, Screw in AA01.221.521 [Disassembly device]
or AA01.221.533 [Disassembly device] into
torque converter.

b. Remove torque converter from transmission
housing.

EN 1094.751.101 - 2017-04 43



Dismantling

Only JLR

6. Insert AA00.361.629 [Disassembly device]
into hollow shaft and spread.

7. Remove hollow shaft.

Damage due to leakage possible. Do not
damage sealing face.
= Carefully remove sealing element.

Fig. 10

Remove shaft sealing ring from hollow shaft.

Fig. 11
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9.2 Removing oil cooler, ail pan and control unit

9.2.1 Removing oil cooler

@ Depending on the customer application, the number of screws might vary.

1. Place transmission with oil pan end facing
upwards.

2. Unscrew three TX 30 torx screws from oil
cooler.

3. Remove oil cooler.

4,

Damaga due to laakage possible. Do not
damage sealing face.

= Carefully remove sealing element.

Carefully remove two sealing ringsform oil
cooler lines.

80000328 01

Fig. 13
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9.2.2 Removing oil pan

2.

@ Seal is integrated into oil pan. Torx
screws of oil pan are protected against
loss.

@ Loosen torx screws form oil pan in two
steps since otherwise the threaded
sleeve comes loose.

Loosen seven TX 30 torx screws from oil pan
in two steps.

Take off il pan.

9.23 Removing control unit

Special tools:

AA01.233.276 Holding device
AAQ01.158.809 Retaining plate
AA01.349.327 Pliers
AA02.031.913 Pliers

Position AA01.233.276 [Holding device] on
selector shaft.

2. Prestress selector shaft using
AA01.233.276 [Holding device] and insert
into blind hole.
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Dismantling

3. Attach AA01.158.809 [Retaining plate] at
transmission housing.

4, Unscrew ten TX 40 torx screws from control
unit.

5. @ Control unit might be jammed.

Carefully pry out control unit at several spots.

S0 OF1E Ol

Fig. 18
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10.

Put control unit on AA01.1568.809 [Retaining
plate].

Unscrew TX 30 torx screw at speed sensor.

Take out input speed sensor and output
speed sensor from bore.

@ Torx screw remains in position sensor.

Loosen TX 27 torx screw atposition sensor.

Take out position sensor from bore.

48
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11. Loosen retaining clamp of electronic unit
connector.

12.  Press ECU connector into transmission
housing.

Fig. 22

13.  Take out control unit with sensor unit.

14.  Remove AA01.233.276 [Holding device].

15.  Remove AA01.158.809 [Retaining plate].

Fig. 24
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Dismantling

16. Socket, adapter and tubes might remain
intransmission housing or control unit.
Remove six adapters from transmission
housing using AA01.349.327 [Pliers].
17.  Remove two tubes from transmission housing
using AA02.031.913 [Pliers].
18.  Pull off two O-rings each from adapters and
tubes.
9.2.4 Dismantling control unit
1. Unscrew three torx screws from sensor unit.
2. Carefully remove plug from pressure sensor.
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Dismantling

3. Carefully remove sensor unit.

9.3 Removing spiral spring and parking disk

1. Pry out spiral spring from parking disk using a
screwdriver.

2. Clamping sleeve might fall into

transmission. Secure clamping sleeve
with bar.magnet.

Drive out clamping sleeve 5 mm using impact
mandrel.

Fig. 30
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3. Remove shift selector lever, nut and selector
shaft.

4, Take out parking disk with connecting rod
and spiral spring.

b. Take out connecting rod and spring from
parking disk.

6. Dismantle shift selector lever, nut and
selector shaft.

Fig. 31
7.
Damaga due to laakage possible. Do not
damage sealing face.
= Carefully remove sealing element.
Remove shaft sealing ring of selector shaft.
8. Drive out breather tube 4 mm-towards the

outside using impact mandrel.
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9.4

Removing oil tube and cover

Place transmission with torque converter end
facing downwards.

Loosen two TX 30 torx screws at tube.

Take off tube.

Sealing rings might remainin
transmission housing.

Pull off two O-rings from tube or remove from
trans mission housing.

Unscrew eleven TX 30 torx screws from
cover.

Take off cover.and seal.

Fig. 36
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95 Removing and dismantling torque converter bell housing
9.6.1 Removing torque converter bell housing

Special tools:

AAQ01.217.244 Disassembly device
AA01.233.211 Bracket

1. Place transmission with torque converter end
facing upwards.

2. Unscrew nine TX 40 torx screws with Usit
ring from torque converter bell housing.

Bl O002ES_01

Fig. 37

3. Unscrew four TX 40 torx screws from torque
converter bell housing.
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4, Unscrew 17 TX 40 torx screws from torque

converter bell housing and transmission
housing parting point.

5. Apply AA01.217.244 [Disassembly device] at
opposed recess clearances in turns.
Carefully separate torque converter bell
housing from transmission housing.

Sl CHMOZA D O

Take off torque converter bell.housing from ¥
trans mission housing and put on workbench.

Bk OO0398_ 01

Fig. 41
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7. Screw in AA01.233.211 [Bracket] into torque
converter bell housing.

Fig. 42

8. Turn around torque converter bell housing.

B0 DOOZ2ES O

Fig. 43
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95.2 Dismentling torque converter bell housing

Special tools:

e AA01.266.268 Extracting device

e AA01.267.287 Disassembly device
e AA01.233.211 Bracket

1. Unscrew TX 30 torx screw from oil filter.

Fig. 44

2. Remove oil filter from pump's suction side.

Fig. 45

EN 1094.751.101 - 2017-04 57



Dismantling

3. Remove oil tube.

4. Sealing rings might remainin
transmission housing.

Pull off two O-rings from oil tube or remove
from transmission housing.

b. Unscrew three TX 30 torx screws from oil
baffle plate.

6. Take out torx screws and oil baffle plate.

7. @ Do not mix up bearing cups:

Insert AA01.266.268[Extracting device] into
recess clearance of differential bearing cup.

8. Remove bearingcup from torque converter
bell housing using AA01.266.268 [Extracting
device].

9. Take off bearing cup from
AA01.266.268 [Extracting device].

58
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10.

11.

12.

13.

14.

Damage due to leakage possible. Do not
damage sealing face.
= Carefully remove sealing element.

Carefully remove differential shaft sealing ring
using a screwdriver.

Insert AA01.266.268 [Extracting device] into
recess clearance of intermediate shaft
bearing cup.

Remove bearing cup from torque converter
bell housing using AA01.266.268 [Extracting
device].

Take off bearing cup from
AA01.266.268 [Extracting device].

Unscrew seven TX 30 torx screws.from stator
shaft.

Fig. 49

B0 DO o

Fig. B0

Fig. b1
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15. Take out stator shaft from intermediate plate.
16. Remove two rectangular rings above the
stator shaft screw flange.
17. Remove one rectangular ring below the stator
shaft screw flange.
S0 000308 07
Fig. b2
18.  Unscrew six TX 30 torx screws from
intermediate plate.
Fig. B3
19. Take out adjustment plate of chain wheel.
Fig. b4
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20.

Damage due to leakage possible.
= Do not damage sealing face.

Carefully separate intermediate plate from
torque converter bell housing.

Fig. b5

21. @ Hold chain wheel tight during removal.

Remove intermediate plate with chain and
chain wheel.

22.  Pull off O-ring from chain wheel.

Fig. b7
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23.

24.

25.

26.

27.

28.

Damage due to leakage possible. Do not
damage sealing face.
= Carefully remove sealing element.

Carefully remove shaft sealing ringin torque
converterimpeller hub using a screwdriver.

Turn around torque converter bell housing.

Damage due to leakage possible. Do not
damage sealing face.
= Carefully remove snap ring.

Remove snap ring of drawn cup needle roller
bearing.

Turn around torque converter bell housing.
Remove drawn cup needle roller bearing of
torque converter impeller hub using

AA01.267.287 [Disassembly device].

Remove AA01.233.211 [Bracket].
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9.6 Dismentling intermediate plate

Special tools:

e AA01.386.036 Workpiece support
bX54.909.346 Press-in device
AA00.566.429 Disassembly device

1. Position intermediate plate on
AA01.386.036 [Workpiece support].
2. Ensure plane positioning.
Fig. 61
3. Position intermediate plate with supporting

plate in arbor press.

4, Put 5X54.909.346 [Press-in device] on pump.

. ‘NOHCE

Positioning dog points at pump might break
off.

= Prestress pump with light pressure.

Prestress downholder with light pressure to
remove snap ring.

Fig. 62
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6. Remove intermediate plate from arbor press.

7. Put AA00.566.429 [Disassembly device] on
pump.

8. Remove pump using
AA00.566.429 [Disassembly device].

Fig. 63

9. Remove valve.

Sl CHMOADD O

Fig. 64
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9.7 Removing differential, intermediate shaft and tower
9.7.1 Removing differential

Special tools:
e b5X95.000.410 Extracting handle

1. Remove sealing sleeve from transmission
housing using 5X95.000.410 [Extracting
handle].

2. Remove differential from transmission
housing.

Fig. 66
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9.7.2

Dismentling differential

Special tools:
e b5X46.000.165 Extracting device

e 1Xb56.122.306/AA01.263.260 Disassembly device

e b5X46.002.000 Disassembly tool
e AA01.266.268 Extracting device

Damage due to leakage possible. Do not
damage sealing face.
= Carefully remove snap ring.

Pry out snap ring using screwdriver and
remove.

Insert 5X46.000.165 [Extracting device] into
differential.

Put 1X56.122.306/
AA01.263.260 [Disassembly device] on
tapered roller bearing on hollow shaft'end.

Remove tapered roller bearing.using
1X56.122.306/AA01.263.260 [Disassembly
device], open end wrenches WAF 41 and
WAF 50.

Fig. 67

Fig. 68
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10.

11.

12.

Turn around differential.

Remove O-ring from differential.

Insert 5X46.002.000 [Disassembly tool] into
differential.

Put 1X66.122.306/
AA01.263.260 [Disassembly device] on
tapered roller bearing.

Remove tapered roller bearing using
1X56.122.306/AA01.263.260 [Disassembly
device], open end wrenches WAF 41 and
WAF 50.

Insert AA01.266.268 [Extracting device] into
recess clearance.

Remove differential bearing cup using
AA01.266.268 [Extracting device].

@ Do not mix‘up-bearing cups.

Remove bearing cup using
AA01.266.268 [Extracting device].

Bl CO03

Fig. 69

Fig. 71
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13. Take out bearing cup and adjustment plate.

14.

Damaga due to laakage possible. Do not
damage sealing face.
= Carefully remove sealing element.

Remove differential shaft sealing ring using a
screwdriver.

Fig. 73
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9.7.3 Removing clutch E

@ Ensure to remove axial needle bearing. The axial needle bearing is installed in clutch E/spider shaft.

1. Take out clutch E from transmission housing.

2. Take out spider shaft.

Fig. 74

Fig. 75

EN 1094.751.101 -2017-04

69



Dismantling

3. Take out bearing support.

4, Take out intermediate shaft.

9.7.4 Removing planetary gearsets

1. Take out sun gear 3/4 with spline of dog F
from planetary gearset3/4.

2. Take out axial needle bearing from sun
gear 3/4.

Fig. 76

Fig. 78
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3.

Take out planet carrier 4 from ring gear 4.

Locking dog point and oil faed dog point at

the oil drip pan might break off.

= To pry out, place screwdriver at several
spots.

Pry out oil drip pan from planet carrier 4
using a screwdriver.

Turn around planet carrier 4.

Pry out axial plain bearing from planet carrier
4 using a screwdriver.

Fig. 81
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7. Take out planet carrier 3 with ring gear 4
from ring gear 3.

8. Take out axial needle bearing from ring gear
carrier/planetary gearset 1.

9. Take out planet carrier 1/2 including ring gear
1/sun gear 2 from ring gear 2.

Fig. 82

Fig. 83
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9.7.5 Removing parking lock

1. Hook out spiral spring using a screwdriver.

2. Take out spiral spring, bolt and ratchet.

3. Unscrew TX 30 torx screw from guide bush.

4, Take out guide bush.
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9.7.6 Removing clutch D

Special tools:

e AA00.861.844 Downholder

¢ AA00.861.830 Counter support

e AA01.357.687 Center punch

e AA01.357.658 Disassembly device
e AA01.006.327 Disassembly device

e 1Xb56.122.306/AA01.263.260 Disassembly device

e b5X46.002.219 Press-in mandrel

/\ CAUTION

Risk of injury due to sharp edges.
Slight to moderate injury possible.
= Attach safety device.

1. Put AA00.861.844 [Downholder] on piston D.

2. Position AA00.861.830 [Counter support] on
downholder.

3. Fix locating pins of counter support in bores
of assembly bracket and transmission

housing.

4, Turn spindle to prestress disk spring D.

b.
Damage due to leakage possible. Do not
damage sealing face.
= Carefully remove snap ring.
Punch mark snap ring of piston D using
AA01.357.687 [Center punch].
Fig. 88
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6. Remove snap ring using

AA01.357.658 [Disassembly device] and a
screwdriver.

7. Take out snap ring.

8. Remove AA00.861.830 [Counter support]
and AA00.861.844 [Downholder] from
trans mission housing.

9. Put AA01.006.327 [Disassembly device] on
tapered roller bearing of intermediate shaft.

10.

Component might get jammed during
removal,

= Applytool at several spots to avoid
jamming.

Remove piston D and cylinder D using
AA01.006.327 [Disassembly device].
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11.

12.

13.

14.

15.

16.

17.

Take out cylinder, piston and disk spring D
from transmission housing.

Take out disk spring from piston D.
Pull off two lipped seal rings from piston D.

Pull off O-ring from cylinder.

Put 1X56.122.306/

AA01.263.260 [Disassembly device] and
5X46.002.219 [Press-in‘fmandrel ] on tapered
roller bearing of intermediate shaft.

Remove tapered roller bearing with
1X56.122.306/AA01.263.260 [Disassembly
device] and 5X46.002.219 [Press-in
mandrel].

Take out tapered roller bearing from
1X56.122.306/AA01.263.260 [Disassembly
device].

0040 a1

Fig. 93
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18. Take out adjustment plate.

19. Axial needle bearing might get caught
inclutch B or on oil feed bush.

Remove input shaft with multidisk carrier D/C
and clutch B from transmission housing.

20. Take out multidisk package of-clutch D from
trans mission housing.

B GOO3EI_02
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21. Take out adjustment plate for transmission
axial clearance from transmission housing.

9.7.7 Removing clutch C

Special tools:

e AA00.861.841 Downholder
e AA00.861.830 Counter support

1. Pry out snap ring of multidisk package C
using a screwdriver.

Fig. 99
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2. Take out multidisk package C from
transmission housing.

ES NOTICE

Damaga due to damaged sealing face
possible.
= Do not damage sealing face in
trans mission housing, seat of cylinder D,
to avoid leaks.

Put AA00.861.841 [Downholder] on disk
spring C.

4. Position AA00.861.830 [Counter support] on
downholder.

b. Fix locating pins of counter support in bores
of assembly bracket and transmission
housing.

6. Turn spindle to prestress disk spring C.
7. Remove snaping using a screwdriver.
8. Remove AA00.861.830 [Counter support]

and AA00.861.841 [Downholder] from
trans mission housing.

Fig. 101

Fig. 102
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9. Take out disk spring C from trans mission
housing.
S0 ka0
10. Loosen piston C using pointed pliers and take
it out.
11.  Remove inner lipped seal ring and outer
lipped seal ring from piston C.
B 000372 a1
Fig. 104
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9.8 Removing oil feed bush

Special tools:
e AA01.349.312 Extracting device

1. Put AA01.349.312 [Extracting device] around
oil feed bush.

2. Put sleeve over spindle and tool tray.

3. Pull off oil feed bush using wrenches WAF 16
and WAF 30.
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9.9 Dismentling oil feed bush

1. Remove opened needle ring (needle roller
and cage assemblies) from oil feed bush.

2. Remove two large rectangular rings and one
small rectangular ring from oil feed bush.

\

Fig. 108

Damage due t leakage possible. Do not
damage sealing face.
= Carefully remove sealing element.

Carefully remove O-ring from oil feed bush.

o) 000412 01
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910 Dismentling ring gear 2, sun gear 1 and multidisk carrier B/C/D

Special tools:
e AA01.211.988 Supporting fixture

1. Take outringgear 2,sun gear 1 and multidisk
carrier B/C/D from input shaft.

Fig. 110

2. Turn around ring gear 2, sun gear 1 and
multidisk carrier B/C/D and put into
AA01.211.988 [Supporting fixture].

Fig. 111
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3. Take out axial needle bearing from multidisk
carrier B/C.

B0 000445 01

Fig. 112

4, Remove snap ring from sun gear 1.

B0 000448 01

Fig. 113

b. Take out multidisk carrier B/C from spline of
sun gear 1.

BO_O0MA5_O1

Fig. 114
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6. Turn around multidisk carrier B/C.
7. Remove axial needle bearing.

8. Take off sun gear 1 and multidisk carrier D
from AA01.211.988 [Supporting fixture].

Fig. 115

9.1 Dismantling input shaft

Special tools:
e AA01.211.988 Supporting fixture

1. Axial needle bearing might get caught
inclutch B or onoil feed bush.
Put input shaft into
AA01.211.988 [Supporting fixture].
2. Remove axial needle bearing from multidisk

carrier B.

B0 OOO3GF_ 01

Fig. 116
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3. Remove snap ring of clutch B using pliers.

B0_DO04AZE_01

4. Remove clutch B from input shaft.

B0 _ 0029 o

Fig. 118

b. Pull off two rectangular rings ffom.input
shaft.

Sl D430 a1

Fig. 119
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912 Dismentling clutch B

Special tools:
e b5X46.030.167 Assembly aid

1. Set clutch B into arbor press.

2. Put 5X46.030.167 [Assembly aid] on clutch B
and prestress disk spring.

3. Remove snap ring using snap ring pliers.

Fig. 120

4. Take off supporting ring and piston B from
multidisk carrier B.

50 000437 01

Fig. 121
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b. Pull off outer profile sealing ring from
supporting ring.

6. Pull off O-ring from piston B.

7. Take out multidisk package from multidisk
carrier B.

Sl 000438 07

B0 000438 01

Elh_ D480 07

Fig. 124
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8. Take out disk spring from multidisk carrier B.

9. Pull off two O-rings from multidisk carrier B.

9.13 Dismantling planetary gearset 1/2

1. Take out sun gear 2/ring gear 1 from planet
carrier 1/2.

Fig. 125

B0 000443 01

Fig. 126

Fig. 127
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2. Remove snap ring from sun gear 2/ring gear
1 and ring gear carrier.

3. Remove axial needle bearing from ring gear
carrier using a screwdriver.

4, Remove snap ring from planet’carrier 1/2.

Bl 000422 01

Fig. 128

Fig. 129

Fig. 130
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b. Take outring gear 3.

Fig. 131

6. Remove O-ring from planet carrier 1/2.

7. Turn around planet carrier 1/2.

Fig. 132

8. Remove combination bearing-of planet carrier
1/2 using a screwdriver.

Fig. 133
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914 Disassembling bearing support

Special tools:

e b5X46.909.841 Holder

e bX46.004.158 Disassembly device
e AA01.215.336 Socket wrench

e AA01.217.411 Disassembly device
e b5X46.004.173 Centering ring

e AA01.357.282 Disassembly device
e AA01.202.461 Extracting device

e AA01.215.202 Extracting device

1. Insert bearing support with dowel pin into
5X46.909.841 [Holder] and screw down with
four screws.

2. Clamp bearing support into vise using
5X46.909.841 [Holder].

Figr134

3. Loosen staking of groove nut's safety plate
using 5X46.004.158 [Disassembly device].

Fig. 135
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4, Loosen groove nut using

AA01.215.336 [Socket wrench] and remove.

b. Take out safety plate.

6. Put thrust piece of
AA01.217.411 [Disassembly device] on
washer.

7. Put AA01.217.4171 [Disassembly device] on
input gear.

Fig. 136

Fig. 137

Fig. 138
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10.

11.

12.

13.

Pull off input gear from bearing support.

Take off AA01.217.411 [Disassembly device]
from input gear.

Put 5X46.004.173 [Centering ring] below
input gear.

Remove snap ring.
Remove angular ball bearing of input gear

using AA01.357.282 [Disasse mbly device]
and arbor press.

Remove snap ring of dog F from bearing
support using a screwdriver.

Fig. 139

Fig. 140

Fig. 141
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14.

15.

16.

17.

18.

19.

20.

Remove securing ring of dog F from bearing
support.

Put AA01.202.461 [Extracting device] and
AA01.215.202 [Extracting device] into
gearing of dog F.

Pull off dog F using
AA01.215.202 [Extracting device].

Loosen four screws from
5X46.909.841 [Holder].

Remove 5X46.909.841 [Holder] from bearing
support.

Remove bearing ring from dog F.

Pull off blue O-ring from’bearing ring.

Fig. 142

Fig. 143

Fig. 144
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21.  Pull off black inner O-ring and blue outer O-
ring from dog F.

- B0 000418 1

Fig. 145

22.  Pull off black inner O-ring from bearing
support.

Fig. 146
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915 Disassembling intermediate shaft

Special tools:

e b5X46.000.165 Extracting device

e b5X46.300.849 Disassembly device

e 5X46.010.011 Disassembly device

e AA00.611.954 Safety device

*  AA01.222.595/AA01.222.627 Extracting device

1. Put 5X46.000.165 [Extracting device] on
small tapered roller bearing of intermediate
shaft.

2. Put 5X46.300.849 [Disassembly device] and
5X46.010.011 [Disassembly device] on
tapered roller bearing.

3. Remove tapered roller bearing.

4. Take off 5X46.300.849 [Disassembly device]
and 5X46.010.011 [Disassembly device].

Fig. 147
b. Turn around intermediate shaft.
6. Put AA00.611.9564 [Safety device] on
intermediate shaft.
7. Set AA01.222.595/AA01.222.627 [Extracting
device] on intermediate shaft.
8. Pull off bearing cup using’AA01.222.595/
AA01.222.627 [Extracting-device].
Fig. 148
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9.16 Dismentling clutch E

Special tools:
e b5X46.001.502 Assembly fixture

@ Ensure to remove axial needle bearing. The axial needle bearing is installed in clutch E/spider shaft.

1. Turn around clutch E.
2. Remove axial needle bearing using a
screwdriver.
5000034401
Fig. 149
3. Remove snap ring using a screwdriver.

Fig. 1560
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4, Take out multidisk package E from cylinder E.

Fig. 151

b. Insert clutch E into arbor press.

6. Put 5X46.001.502 [Assembly fixture] on
clutch E.

7. Prestress baffle plate.

8. Remove snap ring using snap ring pliers.

Fig. 152

9. Remove baffle plate of clutch.E using a
screw driver.
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10. Remove disk spring of clutch E.

Fig. 154

1. Sealing element cannot be replaced. In
case of damage, replace complete
component.

Pry out piston E by applying a screwdriver at
several spots.

9.17 Removing seal

1. @ Do not disposeof used seal.

Used seal'is required during assembly to
protect transmission housing.

Remove seal from transmission housing.

Fig. 166
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2.

Bushes might be stuck in transmission
housing or torque converter bell
housing.

Damage due to leakage possible.
= Do not damage sealing face.

Remove two bushes from transmission
housing or torque converter bell housing

using pliers.

EN 1094.751.101 -2017-04
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10 Testing, Measuring, Adjusting

101 Setting axial clearance af chain wheol

Special tools:
e AA01.180.034 Test device

The chain wheel's axial clearance must ba checked and set, if raquired.
= Observe valid setting specification. The setting specifications are available for download from the ZF-
Serviceline.

Determine dimension h"

1. Reset AA01.180.034 [Test device] on base
plate.

5 o450 O

Fig. 158
2. Put AA01.180.034 [Test device] on chain
wheel.
3. Put measuring stylus on intermediate plate.
4, Repeat measurement at three spots.

5. Calculate average of the three measured
values.
h=3,75 mm

6. The average must be within the tolerance
range.

Compare average to tolerance range.
Tolerance range: 3.60 mm to 3.80 mm

1) Height of intermediate plate - chain wheel
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Determine dimension Z?

7. Put AA01.180.034 [Test device] on stator
shaft.

8. Put measuring stylus on stator shaft.

9. Repeat measurement at three spots.

10. Calculate average of the three measured
values:

Z=1,95 mm

11.  The average must be within the tolerance
range.

Fig. 160
Compare average to tolerance range.

Tolerance range: 1.90 mm to 2.00 mm

Formulas for calculation

12. h=X3+YY-W9
Available space =h —Z
Exemplary calculation:
Available space = 3,75 mm — 1,95 mm
Available space = 1,80 mm

13. Checkvalue = available space - washer
thickness
Exemplary calculation:
ACTUAL washer thickness = 1,60.mm
Checkvalue =1,80 mm —1,60'mm
Check value = 0,20 mm

W D046 O

14. Tolerance range of chain wheel axial Fio 161
1.
clearance 0.15 mm™- 0.30 mm g
- Chainwheel setting.is OK and is within the permissible tolerance range.
- If value is outside of the tolerance range, use washer of different thickness and remeasure.

2
3
4
5

) Depth of contact surface stator shaft

) Depth of thrust face in the torque converter bell housing
) Shoulder width of intermediate plate

)

Shoulder width of chain wheel
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10.2 Setting running clearance of clutch B

Special tools:

e B5P01.001.330 Measuring device

e bHP01.001.458 Test device

e 5P01.000.329 Test device

e BP70.000.130 Height measuring device

@ Composition of multidisk package in this example:

* one wave spring

e fourinternal clutch disks
e fourlined clutch disks

e one end disk

The running clearanceis set by using the end disk (02.040/140).

The composition of the multidisk package depends on the parts list [BoM] and may vary. The

composition of the multidisk package affacts the setting.

= Observe valid setting specification. The setting specifications.are available for download from the ZF-
Serviceline.

Assembling measuring equi pment

1. Assemble 5P01.001.330 [Measuring device],
5P01.001.4568 [Test device] and
5P01.000.329 [Test device].

B0_0OodTs_ 01

Fig. 162
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Calculate dimension hwuidisks®

2. Center multidisk package without end disk.

3. Place multidisk package without end disk into
center of measuring equipment.

4, Set specified preload force.
F=200N+56N

5. Put measuring bar with dial gage on pressure
plate of measuring device.

6. Put measuring stylus on base plate.

7. Reset dial gage.

8. Measure from base plate to multidisk
package.
hl..n-rl-n
9. Repeat measurement at three spots. %5 -—
10. Calculate average of the three measured I
values:
AMultidisks = 22,30 mm E F=200N%5N

Fig. 164

6) Overall height of multidisk package
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Calculate dimension h available space”’

11.  Assemble multidisk carrier B with piston B,
disk spring, supporting ringand end disk and
secure with used snap ring.

12.  Put measuring bar on piston B and reset
5P70.000.130 [Height measuring device]. r:l'.ﬂ.nilabhsnm

13.  Measure from lower edge of piston to
supporting surface of end disk.

14. Repeat measurement at three spots.

15.  Calculate average of the three measured
values:
havailable space = 24,00 mm

16. Dismantle clutch B. 500079 03

Fig. 166

Formulas for calculating the running clearance

17. hRunning clearance = hAvaiIabIespace - hl\/IuItidisks
Exemplary calculation:
hRunn]ng clearance = 24.00 mm — 22.30 mm

hRunning clearance = 1.70 mm

18.  Running clearance tolerance range of clutch B 1.28 mm~- 1.77 mm

- The running clearance is OK and is within the permissible tolerance range.
- If value is outside of the tolerance range, use end disk of different thickness and remeasure.

7) Height of available space of cylinder
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103

Setting running clearance of clutch E

Special tools:

e B5P01.001.330 Measuring device

e bHP01.001.458 Test device

e 5P01.000.329 Test device

e 5P33.000.009/ 5P74.001.051 Measuring bar with dial gage

@ Composition of multidisk package in this example:

The running clearanceis set by using the snap ring (71.200).

one wave spring

five inner clutch disks
five lined clutch disks
one end disk

The composition of the multidisk package depends on the parts list [BoM] and may vary. The
composition of the multidisk package affacts the setting.

= Observe valid setting specification. The setting specifications.are available for download from the ZF-
Serviceline.

Assembling measuring equi pment

1. Assemble 5P01.001.330 [Measuring device],
5P01.001.4568 [Test device] and
5P01.000.329 [Test device].

B0_0OodTs_ 01

Fig. 167
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Calculate dimension hwuidisks®

2.

10.

Center multidisk package with end disk.

Place multidisk package with end disk into
center of measuring equipment.

Set specified preload force.
F=200N+56N

Put measuring bar with dial gage on pressure
plate of measuring device.

Put measuring stylus on base plate.

Reset dial gage.

Fig. 168
Incorrect settings might result in damage. h
.. lamelen
= Measure multidisk package to of fset.
Measure from base plate to multidisk
package, offset of snap ring. F F=200N £5 N
—_—
50 000740 02
Fig. 169

Repeat measurement atthree spots.

Calculate average.of the three measured
values:
PMultidisks = 24,40 mm

a0 000458 01

Fig. 170

8) Overall height of multidisk package
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Calculate dimension hpiston/Snap ring groove

11.

12.

13.

14.

15.

Put 5P33.000.009 /
5P74.001.0561 [Measuring bar with dial gage]
on surface of piston.

Reset dial gage.

Measure from surface of piston/multidisk
package to upper edge of snap ring groove.

Repeat measurement at three spots.

Calculate average of the three measured
values:

hpiston/Snap ring groove = 28,00 mm

9) Height of piston/snap ring groove

Fig. 171
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Formulas for calculating the running clearance

16.

17.

18.

hAvailable space — hPiston/Snap ring groove + hl\/leasuring
stylus

Exemplary calculation:

hAvailablespace =26.00 mm+ 2.00 mm
hAvaiIabIespace =28.00 mm

hRunning clearance = hAvailablespace - hl\/lultidisks -
hSnap ring

Exemplary calculation:

NRunning clearance = 28,00 mm — 24,40 mm —
2,00 mm

hRunning clearance = 1,60 mm

Running clearance tolerance range of clutch
E1.26 mm -1.79 mm

Bsaraam

Lifszzial

E=ls) i n—lu,_i

Sl Q00r3n A

Fig. 173

- The running clearance is OK and is within the permissible tolerance range.
- If value is outside of the tolerance range, use snap ring of different thickness and remeasure.
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10.4 Setting running clearance of clutch C

Special tools:

e B5P01.001.330 Measuring device

e bHP01.001.458 Test device

e 5P01.000.329 Test device

e 5P33.000.009/ 5P74.001.051 Measuring bar with dial gage

@ Composition of multidisk package in this example:
e three outer clutch disks

¢ three lined clutch disks
¢ one end disk

The running clearanceis set by using the snap ring (75.160).

The composition of the multidisk package depends on the parts list [BoM] and may vary. The
composition of the multidisk package affects the setting.

= Observe valid setting specification. The setting specifications are‘available for download from the ZF-
Serviceline.

Assembling measuring equipment

1. Assemble 5P01.001.330 [Measuring device],
5P01.001.458 [Test device] and
5P01.000.329 [Test device].

5000007 01

Fig. 174
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Calculate dimension hwuridisks'®

2.

10.

Center multidisk package with end disk.

Place multidisk package with end disk into
center of measuring equipment.

Set specified preload force.
F=200N+5N

Put measuring bar with dial gage on pressure
plate of measuring device.

Put measuring stylus on base plate.

Reset dial gage.

Damage due to incorrect settings possible,
= Do not measure multidisk package to
studs.

Measure from base plate to multidisk
package.

Repeat measurement at three spots.
Calculate average of the three measured

values:
NMultidisks = 20,82 mm

10) Overall height of multidi sk package

ul O000e? 01

Fig. 175
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Calculate dimension hpiston'"

11.  Put 5P33.000.009 /
5P74.001.0561 [Measuring bar with dial gage]
on piston.

12. Reset dial gage on base plate.

13.  Measure from base plate to first offset of
piston C.

Fdbai

14. Repeat measurement at three spots.

15. Calculate average of the three measured
values:
hPiston = 12,44 mm

a0 O0dral

Fig. 176
Dimension A = fixed dimension
16. Observe specified fixed dimension.

° RFixed dimension b e
36.0 + 01 mm __I,_._
N
L
hr- L
- I _
Fig. 177

Formulas for calculating the running clearance

17. hLUftspieI = hFixed dimension hl\/IuItidisks - hF’iston - hSnap ring
Exemplary calculation:
hiiftspiel = 36.10 mm — 20.82 mm — 12.44 mm — 1.80 mm
hiiftspiel = 0,95 mMm

18.  Running clearance tolerance range of clutch C 0.76 mm - 1.15 mm

- The running clearance is OK and is within the permissible tolerance range.
- If value is outside of the tolerance range, use snap ring of different thickness and remeasure.

11) Height of piston
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105 Setting running clearance of clutch D

Special tools:

e B5P01.001.330 Measuring device

e bHP01.001.458 Test device

e 5P01.000.329 Test device

e BP70.000.130 Height measuring device

@ Composition of multidisk package in this example:
e fourouter clutch disks

e fourlined clutch disks
* one setting disk

The running clearanceis set by using the end disk (73.010).

The composition of the multidisk package depends on the parts list [BoM] and may vary. The
composition of the multidisk package affects the setting.

= Observe valid setting specification. The setting specifications are‘available for download from the ZF-
Serviceline.

Assembling measuring equipment

1. Assemble 5P01.001.330 [Measuring device],
5P01.001.458 [Test device] and
5P01.000.329 [Test device].

5000007 01

Fig. 178
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Calculate dimension hwuridisks'?

2. Center multidisk package with end disk.

3. Place multidisk package with end disk into -
center of measuring equipment. e AEE—

4, Set specified preload force.

F=200N+5N
F F =200 N+ 5N

5. Put measuring bar with dial gage on pressure

plate of measuring device.
6. Put measuring stylus on base plate.

Bl O00GEE 07
7. Reset dial gage.
949 Fig. 179

8. Measure from base plate to multidisk

package.
9. Repeat measurement at three spots.

10.  Calculate average of the three measured
values:
NMuttidisks = 22,79 mm

11.  Assemble cylinder D and piston D without oil.

12.  Put cylinder D and piston D on base platein
installation position.

13.  Reset 5P70.000.130 [Height measuring
device] on base plate:

14. Determine dimension from base plate to
surface of cylinder.

15. Repeat measurement at three spots.

16. Calculate average of the three measured
values:
hPiston/Cyiinder = 35,69 mm

12) Overall height of multidi sk package
13) Height of cylinder and piston
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Dimension A = fixed dimension

17. Observe specified fixed dimension.

° hFixed dimension -

62.5+ 01 mm

Dimension D'¥

18. Determine height of snap ring using sliding caliper.

Formulas for calculating the running clearance

19.  higftspiel = NFixed dimension — Ncylinder/Piston —
hl\/IuItidisks - hSnap ring
Exemplary calculation:
hiiftspiel = 62.60 mm — 35.569 mm — 22.79
mm — 2.95 mm

hRunning clearance = 1.27 mm | | |

20. Running clearance tolerance range of clutch ?
D 1.01 mm-1.50 mm

=

Luttapenl

a0 DODTaF

Fig. 181

- The running clearance is OK and is within the permissible tolerance range.
- If value is outside of the tolerance range, use end disk of different thickness and remeasure.

14) Height of snap ring
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10.6 Setting backlash

Special tools:

e BHP70.000.122 Depth gage

e AA01.175.522 Measuring support

e AA01.183.838 Test device

e AA01.183.841 Setting master MIN
e AA01.183.839 Depot plate

e AA01.183.843 Setting master MAX

The backlash must be checked and set, if required.

= Observe valid setting specification. The setting specifications are available for download from the ZF-
Serviceline.

Calculate dimension A'®

1. Sealing face of transmission housing
must be free from oil and damage.

Reset bP70.000.122 [Depth gage] on
measuring plate.

2. Put 5P70.000.122 [Depth gage] on
transmission housing and set measuring
stylus on oil feed bush, supporting surface of
adjustment plate.

A0 DODGES 01

Fig. 182

16) Me asurement from transmission housing to oil feed bush
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Repeat measurement at three spots.

Calculate average of the three measured
values:
A=225,43 mm

The average must be within the tolerance
range.

Compare average to tolerance range.
Tolerance range dimension A:
225.30 mm to 225.50 mm

Dimension B9

6.

Dimension B is not determined. Fixed
dimension of seal in pressed-in condition:
Dimension B=0,37 mm

16) Seal in pressed-in condition

AAAAAAAAA)

H0 (HGEE O1

Fig. 184

118

EN1094.751.101 - 2017-04




Testing, Measuring, Adjusting

Calculate dimension C'7)

7. Reset bP70.000.122 [Depth gage] on
measuring plate.

8. Put 5P70.000.122 [Depth gage] on
intermediate plate and measure to sealing
face of torque converter bell housing.

a0 Q00685 11

Fig. 185

9. Repeat measurement at three spots.

10. Calculate average of the three measured
values:
C=44,39 mm

11.  The average must be within the tolerance
range.

Compare average to tolerance range.
Tolerance range dimension C:
4410 mm to 44.50 mm

17) Me asurement from torque converter bell housing to intermediate plate
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Calculate Dimension D8

12.  Insert pininto bore.

13.  Put bearing support on
AA01.175.5622 [Measuring support].

14.  Put 5P70.000.122 [Depth gage] on bearing
support.

15. Reset 5P70.000.122 [Depth gage] on
AA01175.522 [Measuring support].

16. Measure from AA01.175:522 [Measuring
support] to washer.

17. Repeat measurement at three spots.

18) Overall height of bearing support

Fig. 187

sl 000471 _01
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18. Calculate average of the three measured

values:
D =4558 mm

19. The average must be within the tolerance
range.

Compare average to tolerance range.
Tolerance range dimension D:
45.40 mm to 45.60 mm

S0_ODGEG_0

Fig. 190

Check dimension E'?

20. Hook AA01.183.838 [Test device] into crane.

21.  Put AA01.183.841 [Setting master MIN] on
AA01.183.839 [Depot plate].

Fig. 191

" [pemars

Risk of crushing due to moving load.
Slight ar moderate injury possible.
= Move load slowly and careful ly.
= Do notreach into danger areal!

Put AA01.183.838 [Test device] on

AA01.183.839 [Depot plate] and
AA01183.841 [Setting master MIN].

23.  Secure AA01.183.838 [Test device] on depot
plate using three levers.

Fig. 192

19) Overall height of tower including axial needle bearing of bearing point 8
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Tension lever for test force.
F=1.200N+50N

Set dial gage to actual dimension setting
master MIN.

Relax lever.

Take off AA01.183.838 [Test device] and
AA01.183.841 [Setting master MIN].

Put AA01.183.843 [Setting master MAX] on
AA01.183.839 [Depot plate].

/1\ CAUTION

Risk of crushing due to moving load.
Slight or moderate injury possible.
= Move load slowly and carefully.
= Do notreach into danger areal

Put AA01.183.838 [Test device] on
AA01.183.839 [Depot plate] and
AA01.183.843 [Setting master MAX].

Secure AA01.183.838 [Test device] on depot
plate using three levers.

Tension lever fortest force.
F=1.200N+50N

Read off measured value from dial gage.

NOTICE

Damage due to‘incorrect measured values

possible.

= If the measured value and the actual
dimension setting master MAX match,
the measurementis correct.

= If the measured value and the actual
dimension setting master MAX do not
match, repeat the whole procedure (as of
"Check dimension E").

Relax lever.

Fig. 193
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34.

35.

36.

37.

38.

39.

40.

41.

42.

Take off AA01.183.838 [Test device] and
AA01.183.843 [Setting master MAX].

Insert tower with axial needle bearing into
AA01.183.839 [Depot plate].

Put AA01.183.838 [Test device] on
AA01.183.839 [Depot plate] and tower.

Secure AA01.183.838 [Test device] on depot
plate using three levers.

Tension lever for test force.
F=1.200N+50N

Read off measured value: dimension E =
134,42 mm

Dimension E must be within the tolerance
range.

Tolerance range for dimension E:
133,77 mm bis 134,80 mm

Relax lever.

Remove AA01.183.838 [Test device] and
tower.

Formulas for calculation of backlash

43.

Available space =A+B- (C+D +E)
Exemplary calculation:

Fig. 194

Fig. 195

Available space = 225,430 + 0,370 — (44,380 + 45,5670 + 134,420) [mm]
Available space = 225,430 + 0,370 — 224,370 [mm]

Available space = 1,430 mm

EN 1094.751.101 -2017-04
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44.. Backlash = available space - adjustment plate thickness
Exemplary calculation:

Backlash = 1,430 mm = 1,200 mm
Backlash = 0,230 mm

45. Backlash tolerance range 0.07 - 0.32 mm

- Backlash is OK and is within the permissible tolerance range.
- If value is outside of the tolerance range, use adjustment plate of different thickness.
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10.7

Setting axial clearence at intermediate shaft

Special tools:

5P70.000.122 Depth gage
AA01.257.418 Test device
AA01.259.174 Setting master MIN
AA01.259.176 Setting master MAX

The intermediate shaft's axial clearance must be checked and set, if requirad.
= Observe valid setting specification. The setting specifications are available for download from the ZF-
Serviceline.

Calculate dimension X29

1.

Reset bP70.000.122 [Depth gage] on base
plate.

Measure depth from seat of intermediate
shaft bearing cup to support surface of =
torque converter bell housing.

S OD0gr3 01

Repeat measurement at three spots.

Calculate average of the three measured
values:
X=1511mm

The average must be within the tolerance
range.

Compare average to tolerance range.
Tolerance range dimension X:
15.00 mm to 15.20 mm

20) De pth of bearing seat in torque conve rter bell housing

EN 1094.751.101 - 2017-04 125



Testing, Measuring, Adjusting

Calculate dimension Y2V

6.

10.

11.

Reset bP70.000.122 [Depth gage] on base
plate.

Place measuring bar on transmission
housing.

Measure depth from seat of intermediate
shaft bearing cup to support surface of
transmission housing.

Repeat measurement at three spots.

Calculate average of the three measured
values:
Y =105,34 mm

The average must be within the tolerance
range.

Compare average to tolerance range.
Tolerance range dimension'Y:
105.20 mm to 105.40 mm

21) Depth of bearing seat in transmission housing
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Fixed dimension DV#2

12.  Dimension is not determined. Fixed
dimension of seal in pressed-in condition:
Dimension DV = 0,37 mm o

=

AAAAAAAA

Gl Ao

Fig. 200

Calculate dimension P23

13. Insert adapter into AA01.257.418 [Test
device].

14.  Put AA01.259.174 [Setting master MIN] on
adapter into AA01.257.418 [Test device].

15.  Put measurement bridge on
AA01.259.174 [Setting master MIN] and
prestress.

F=1.000N+30N

16. Set two dial gages for intermediate shaft to
setting of setting master MIN:

Fig. 201

17. Relax AA01.257.418 [Test device].

18. Remove measurement bridge and
AA01.259.174[Setting. master MIN].

22) Dimension of the seal in presse d-in condition
23) Overall height of intermediate shaft
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19.

20.

22.

23.

24.

Put AA01.259.176 [Setting master MAX] on
adapter in AA01.257.418 [Test device] and
prestress.

Put measurement bridge on
AA01.259.176 [Setting master MAX] and
prestress.

F=1.000N+30N

Damage due to incorrect measured values

possible.

= If the measured value and the setting of
setting master MAX match, the
measurement is correct.

= If the measured value and the actual
dimension setting master MAX do not
match, repeat the whole procedure (as of
"Calculate dimension P").

Read off measured values on both dial gages.
Relax AA01.257.418 [Test device].

Remove measurement bridge and
AA01.259.176 [Setting master MAX].

Put tapered roller bearing (09.010/130) on
adapter in AA01.257.418 [Test device].

Fig. 203
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25. Put pre-assembled intermediate shaft into
AA01.257.418 [Test device] together with
tapered roller bearing and attached bearing
cup.

Ly

Fig. 204

26. Put measurement bridge on intermediate
shaft and prestress.
F=1.000N+30N

‘ NOTICE

Damage due to incorrect measured values
possible.

= Turn intermediate shaft at least ten times
to allow the bearings to set.

27.

~

Check prestressing and set, if required.

Fig. 2056
28. Read off both dial gages.
29. Calculate average of the'three measured f s [ |
. i i
values: 4 ' s, R
Dimension P=119,68'mm S ! ’ {'J A
[ — o " =T g .
30. The average must be within the tolerance 2
range.
Compare average to tolerance range.
Tolerance range dimension P: il A
119.35 mm to 119.95 mm ! \ “,f
B OOOeT_n
Fig. 206
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Damage due to damaged component

possible.

= When removing the intermediate shaft,
ensure that the tapered roller bearing
does not fall down.

Remove AA01.257.418 [Test device].

Correction value PK#%

32. Observe provided correction value.
e PK=0.04 mm

Measure dimension S29

33. Measure overall height of adjustment plate.
e S=110mm

Formulas for calculation

34. Checkvalue of bearing setting=X+ Y+ DV-P-PK-S
Exemplary calculation:
Check value of bearing setting= 15,11+ 105,34+ 0,37 — 119,68 — 0,04 — 1,10 [mm]
Check value of bearing setting = 0,00 mm

35. Tolerance range of bearing setting for intermediate shaft -0.03 to 0.03 mm

- Tolerance range of bearing setting for intermediate shaftis OK and is within the permissible
tolerance range.

- If value is outside of the tolerance range, use adjustment plate of different thickness and
remeasure.

24) Correction value of intermediate shaft with both bearings
25) Me asure adjustment plate
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10.8 Setting axial clearence of differential

Special tools:

e BHP70.000.122 Depth gage

e AA01.259.174 Setting master MIN
e AA01.257.418 Test device

e AA01.259.176 Setting master MAX

The differential's axial claarance must be checked and set, if raquired,
= Observe valid setting specification. The setting specifications are available for download from the ZF-
Serviceline.

Calculate dimension X2

1. Reset bP70.000.122 [Depth gage] on base
plate.

2. Measure depth from seat of differential
bearing cup to supporting surface of torque
converter bell housing.

3. Repeat measurement at three spots.

4. Calculate average of the three measured
values:
X=69,40 mm

5. The average must be within the tolerance
range.

ot T

Compare average to tolerance range.
Tolerance range dimension X:
69.30 mm to 69.50 mm

G0N0 _0

Fig. 208

26) De pth of bearing seat in torque conve rter bell housing
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Calculate dimension Y27

6. Reset bP70.000.122 [Depth gage] on base

plate.

7. Place measuring bar on transmission
housing.

8. Measure depth from seat of differential

bearing cup to supporting surface of
transmission housing.

Fig. 209

9. Repeat measurement at three spots.
10. Calculate average of the three measured
values:
Y =68,54 mm
. . I
11.  The average must be within the tolerance |
range.
‘ (it
Compare average to tolerance range. X ‘ l
Tolerance range dimension Y: { | | =
68.40 mm to 68.60 mm
Al ADIGEE 11
Fig. 210

27) De pth of bearing seat in transmission housing

132 EN1094.751.101 - 2017-04



Testing, Measuring, Adjusting

Fixed dimension DV2®

12.  Dimension is not determined. Fixed
dimension of seal in pressed-in condition:
Dimension DV = 0,37 mm o

=

AAAAAAAA

Gl Ao

Fig. 211

Calculate dimension P29

13.  Insert AA01.259.174 [Setting master MIN]
into AA01.257.418 [Test device].

14.  Put measurement bridge on
AA01.259.174 [Setting master MIN] and
prestress.

F=1.000N+30N

15.  Set two dial gages for differential to setting of
setting master MIN.

16. Relax AA01.257.418 [Test device].

17. Remove measurement bridge and
AA01.259.174 [Setting master MIN].

Fig. 212

28) Dimension of the seal in presse d-in condition
29) Overall height of differential
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18.

19.

20.

21.

22.

23.

Insert AA01.269.176 [Setting master MAX]
into AA01.257.418 [Test device].

Put measurement bridge on
AA01.259.176 [Setting master MAX] and
prestress.

F=1.000N+30N

‘ NOTICE

Damage due to incorrect measured values

possible.

= If the measured value and the setting of
setting master MAX match, the
measure ment is correct.

= If the measured value and the actual
dimension setting master MAX do not
match, repeat the whole procedure (as of
"Calculate dimension P").

Read off measured values on both dial gages.
Relax AA01.257.418 [Test device].

Remove measurement bridge and
AA01.259.176 [Setting master MAX].

Put bearing cup (09.150/120) into
AA01.257.418 [Test device].

Fig. 214
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24.  Place differential on bearing cup.

Fig. 215

25.  Put second bearing cup (09.150/130) on
differential.

Fig. 216

26. Put measurement bridge on differential and
prestress.
F=1.000N+ 30N

27.

Damage due to.incorrect measured values

possible.

= Turn differential at least tentimes to allow
the bearings to set.

Check prestressing and set, if required.
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28. Read off both dial gages.

29. Calculate average of the three measured '
values:
P=136,89 mm

[+
30. The average must be within the tolerance —I
range.

Compare average to tolerance range.
Tolerance range dimension P:
136.46 mm to 137.30 mm

Gl QrEIEET_

31.

Fig. 218

Do not damage component.

= When removing the differential, ensure
that the tapered roller bearing does not
fall down.

Remove AA01.257.418 [Test device].

Correction value PK®%
32. Observe specified fixed dimension.
e PK=0.06 mm
Measure dimension S3V
33. Measure overall‘height of adjustment plate.
e S=145mm
Formulas for calculation
34. Checkvalue of bearing'setting=X+Y+DV-P—-PK-S
Exemplary calculation:
Check value of bearing setting = 69,40 + 68,53 + 0,37 — 136,89 — 0,06 — 1,45 [mm]
Check value of bearing setting = -0,10 mm
35. Tolerance range of bearing setting for differential -0.26 to -0.19 mm
36. Bearing setting for differential is not correct and is not within the permissible tolerance range.

37. Selectadjustment plate of different thickness: S= 1.556 mm

38. Recalculate bearing setting.

30) Correction value of differential with both bearings
31) Me asure adjustment plate
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New calculation

39. Checkyvalue of bearing setting = 69,400 + 68,530 + 0,370 — 136,899 — 0,060 — 1,550 mm
Check value of bearing setting = -0,209 mm

- Bearing setting for differential is OK and is within the permissible tolerance range.
- If value is outside of the tolerance range, use adjustment plate of different thickness and
remeasure.
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10.9 Directives on screw connections

10.9.1 Cover of ducting

BO_DO06Ea 01

Fg. 219 Specification no. 1094.700.206
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Testing, Measuring, Adjusting

10.9.2

Oil supply

|
I ]

]

N
| =
—r .

S0 00EA0 07

Fg. 220 Vorschrift 1094.700.049

Sequence Screw Tightening torque
1 9 Pre-torque: 5 Nm (£1.0 Nm)
2 11 Pre-torque: 5 Nm (£1.0 Nm)
3 11013 10 Nm (1.0 Nm)

Tab. 1 Oil supply screw connection

EN 1094.751.101 -2017-04
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Testing, Measuring, Adjusting

10.9.3 Bearing support / intermediate plate / torque converter bell housing

&0 _00daa1_01

Fig. 221 Vorschrift 1094.700.359

Sequence Screw Tightening torque
1 1 Pre-torque: 6 Nm (£1.0 Nm)
2 2 Pre-torque: 6 Nm (£1.0 Nm)
3 3to 7 25 Nm (£2.5 Nm)
4 2 25 Nm (£2.5 Nm)
5 1 25 Nm (2.5 Nm)
6 8 25 Nm (2.5 Nm)

Tab. 2 Bearing support / intermediate plate / torque converter bell housing screw connection

140 EN1094.751.101 - 2017-04




Testing, Measuring, Adjusting

10.9.4 Torque converter bell housing / transmission housing

B0_DOosd 01

Fig. 222 Vorschrift 1094.700.359

Sequence Screw Tightsning torque
1 1Tand 2 Pre-torque: 10 Nm (£1.0 Nm)
2 3to 7 25 Nm (2.5 Nm)
3 1 25 Nm (2.5 Nm)
4 8to 19 25 Nm (2.5 Nm)
5 2 25 Nm (2.5 Nm)
6 20 and 21 25 Nm (2.5 Nm)

Tab. 3 Torque converter bell housing / transmission housing screw connection

EN 1094.751.101 - 2017-04
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Testing, Measuring, Adjusting

10.9.6 Control unit
| OL...@>\
T i : @
@)
.l .
uew.ieg
O ju spe
[T
O XX XXX %BD
O
= )i s
i A4
5 6 s c2acid
i i _o° )
O)+ S |
SR
4 L )
m | L E =
H i o
=]
O
Q
IENIBISIV

Fig. 223 Vorschrift 1094.700.160
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Testing, Measuring, Adjusting

10.9.6 Oil pan
Y __
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50_000647_01

Fig. 224 Specification no. 1094.700.134
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Assembly

11 Assembly
111 Assambling transmission housing
2X
/01 0.010/010/130
@/01.110 V “ /01.010/010/112
01.010/010/110 = G A 01130 ‘

g > \
o AN "'\\“-‘_ ‘ ‘U ® _ 01.180

® o120 J

01.060/110

01.080
® N 01.010/010/140
06.050 01.010/010/150
01.010/040
0(1)10.(1)2) %(; go 06.020/030
. 06.020/020 \
01.010/060 N
06.130
01.160 06.010 : ﬁ'
RN / J
06.040 \
06.020/010
06.030

50_000644_01

Fig. 225 01 - Transmission housing, 06 - Shift system

1111 Ftting oil feed bush

Special tools:

e AA01.239.914 Supporting fixture
e AA01.249.419 Assembly fixture
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Assembly

1. Fit needle ring (needle roller and cage
assemblies) (01.010/080) on oil feed bush
(01.010/040).

S0 00049301

Fig. 226

2. Fit two large rectangular rings (01.050) and
small rectangular ring (01.010/070) on oil
feed bush.

B0 000494 01

Fig. 227

3. Fit new O-ring (01.010/060) in oil.feed bush.

BO_G00aos_ o1

Fig. 228
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Assembly

4, Insert transmission housing (01.010/110) into
dowel pins of AA01.239.914 [Supporting
fixture].
W} O00498 01
Fig. 229
b. Insert dowel pins of

AA01.249.419 [Assembly fixture] into bores
of transmission housing.

Fig. 230

6. Put transmission housing into-press using
AA01.249.419 [Assembly fixture].

7. Insert AA01.249.419[Assembly fixture] into
opening together.with-oil feed bush.
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Assembly

8. Press in oil feed bush until firmly home using
press.

9. Take out AA01.249.419 [Assembly fixture].

10. Hook transmission housing into asse mbly
trolley.

11.  Drive in two new bushes (01.010/020) into
trans mission housing until firmly home using
nonrecoil hammer.

Fig. 233
111.2 Fitting cover and oil tube
1. Place transmission with torgue converter end
facing downwards'".

2. Position new seal (01.010/010/150) and
cover (01.010/010/140) on ducting. Insert
seal with nose pointing towards transmission
housing.
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Assembly

Material damage possible.

= Observe tightening torque and screw
connection directive (refer to section
Cover of ducting, page 138).

Screw eleven new M6x1b torx screws
(01.010/010/160) into cover of ducting.
Tightening torque: 10 Nm (£1.0 Nm)

4, Put two new O-rings (01.010/010/010/112)
on oil tube (01.010/010/120).

5. Fit oil tube at transmission housing.

6. Screw intwo new M6x20 torx screws
(01.010/010/130).
Tightening torque: 10.Nm (£1.0 Nm)

148 EN1094.751.101 - 2017-04



Assembly

7. Screw M18x1.5 screw plug (01.110) into
transmission housing.
Tightening torque: 36 Nm (£3.6 Nm)

Fig. 238

8. Screw M18x1.5 screw plug (01.120) into
trans mission housing.
Tightening torque: 36 Nm (3.5 Nm)
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Assembly

1113 Completing transmission housing

Special tools:
e AA00.870.485 Assembly fixture
e b5X46.001.368 Press-in device

1. Put breathertube (01.180) ontool and fit in
trans mission housing.

2. Place transmission housing with torque
converter end facing upwards.

3. Insert guide bush (01.060) into transmission
housing.

4, Screw M6x42 torx screw (01.090) into guide
bush.
Tightening torque: 12.5 Nm (£1.25 Nm)
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Assembly

Fitting parking lock
b. Fit bolt (06.080), ratchet (06.090) and spiral
spring (06.060) in transmission housing:
e Fit ratchet and bolt.

* Insert ratchet into guide bush.

Hook in spiral spring.

6. Insert new sealing sleeve (01.030) into

transmission housing.

Place transmission housing with oil pan end
facing upwards.

Damage due to leakage possible.
= Use AA00.870.485 [Assembly fixture].

Drive new shaft sealing ring of selector shaft
(06.130) into transmission housing using
AA00.870.485 [Assembly fixture].

EN 1094.751.101 - 2017-04
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Assembly

9. Complete parking disk (06.010), connecting
rod (06.050) and spiral spring (06.040) and
fitinto transmission.

10. Fitconnecting rod into guide bush.

11. Insert spiral spring into bore.

12.  Fitselector shaft (06.020/010) and secure
with new nut.

Fig. 247
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Assembly

13.  Insert clamping sleeve (06.030) with taper
facing forward into 5X46.001.368 [Press-in
device].

14. Drive clamping sleeve through parking disk
(06.030) into selector shaft.

15.  Hook spiral spring into parking disk using a
screwdriver or pliers.

Fig. 248

S 00512 01
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Assembly

1.2 Assembling torque converter bell housing

Special tools:

e AA01.233.211 Bracket

e  AA00.343.868 Assembly fixture
e AA00.347.308 Assembly fixture
*  AA01.158.209 Press-in mandrel

22170
22.020 22.160

\ 22.164
-

%Q%

\22.1 60
1

% N\ 22.180

3 222.400
\“:,r) \22.1 20

50_000635_01

Fig. 261 22 - Torque converter bell’housing

1. Get components ready.
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Assembly

Screw in four new screw plugs into torque converter bell housing

2. Screw new M14x1.5 screw plug (22.450)
into torque converter bell housing.
Tightening torque: 23 Nm (£2.3 Nm)

Fig. 252

3. Screw new M10x1 screw plug (22.440) into
torque converter bell housing.
Tightening torque: 12 Nm (£1.2 Nm)

&0 OE6aT 01

Fig. 253

4. Screw new M18x1.5 screw plug (22.420)
into torque converter bell housing.
Tightening torque; 85 Nm (£3.5 Nm)

22.420

S0 Oaa_ 01

Fig. 264
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Assembly

b. Screw new M8x1 PZT screw plug (01.530)
into torque converter bell housing.
Tightening torque: 8 Nm (£0.8 Nm)

S O0EaE O

Fig. 255

6. Screw in AA01.233.211 [Bracket] into torque
converter bell housing (22.010).

7. Position torque converter bell.housing on
AA00.343.868 [Assembly fixture].

8. Put drawn cup needle rollerbearing of torque
converter bell housing(22.260) on
AA00.347.308 [Assembly fixture] and fit.

Fig. 257
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Assembly

9.

Secure drawn cup needle roller bearing with

snap ring.

10.

11.

12.

Damaga due to laakage possible.
= Use AA01.1568.209 [Press-in mandrel].

Put new shaft sealing ring (22.300) on
AA01.158.209 [Press-in mandrel].

Slide sleeve AA01.1568.214 over
AA00.343.868 [Assembly fixture].

Press in shaft sealing ring.

EN 1094.751.101 - 2017-04
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Assembly

1.3 Assembling intermediate plate

Special tools:

e AA01.386.036 Workpiece support
e b5Xb4.909.346 Press-in device

e AA01.349.059 Press-in mandrel

e AA01.157.946 Press-in mandrel

e AA01.233.211 Bracket

1. Put intermediate plate (22.050) on
AA01.386.036 [Workpiece support].
2. Ensure plane positioning.
Fig. 260
3.

Damage due to turning of pump possible.
= Do notturn pump.

Positioning dog points at pump might break
off.

= Prestress pump with light pressure.

Insert pump into‘intermediate plate.

Fig. 261

4, Put 5X54.909.346 [Press-in device] on pump
(22150).

b. Position intermediate plate in arbor press and
prestress pump.

6. Secure pump with snap ring (22.060).

7. Remove supporting fixture and intermediate
plate from arbor press.
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Assembly

8. Check pump after assembly of oil
supply.

Pump must be easily turnable. If this is
not the case, a component got jammed
during assembly.

Fit new valve (22.130) in intermediate plate.

Fig. 262

9. Fitnew O-ring (22.164) in chain wheel.

Fig. 263

10. Fitchain (22.180), pump (22.150).and chain
wheel (22160) in intermediate plate:
e Hold chain between pump and chain
wheel under tension.

11.  Put intermediate plate in-torque converter bell
housing and position over dowel pins.

Sl OHOB20 01

Fig. 264
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Assembly

12.

Material damage possible.
= Observe tightening torque and screw
connection directive (refer to section Qil

supply, page 139).

Screw six new M6x17 screws (22.360) into

intermediate plate.
Tightening torque: 10 Nm (£1.0 Nm)

S0 000522 07

Fig. 265

13.

Material damaga possible.

= Setaxial clearance of chain wheel (refer
to section Setting axial clearance of chain
wheel, page 102).

Put adjustment plate (22.170) into chain
wheel.

Fig. 266
14.  Fittwo new rectangular rings(22.330) above
the stator shaft screw flange.
15.  Fitnew rectangularring (22:330) below
stator shaft screw-flange.
&0 O0030% 01
Fig. 267
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Assembly

16. Insert stator shaft (22.070) into chain wheel.

B NoOTICE

Material damaga possible.

= Observe tightening torque and screw
connection directive (refer to section
Torque converter bell housing /
transmission housing, page 141).

Screw down stator shaft and.intermediate
plate using seven new M6x17 torx screws
(22.360).

Tightening torque: 10Nm (£1.0 Nm)

18.  Put two new O-rings (22.400/120).on oil tube
(22.400).

19. Fitoil tube in intermediate plate.
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Assembly

20.

21.

22.

23.

Fit oil filter (22.110) in intermediate plate.

Screw M6x22 torx screw (22.120) into ol

filter.
Tightening torque: 7,6 Nm (+0.76 Nm)

Damaga due to incorrect installation
possible.

= Do not mix up bearing cups.

= Do not cant bearing cups.

Fit bearing cup of intermediate shaft
(09.010/120) using AA01.349.059 [Press-in

mandrel].

‘ NOTICE

Damage due to incorrect installation
possible.

= Do not mix upbearing cups.

= Do not cant bearing.cups.

Fit bearing cup of differential (09.150/120)
using AA01.157.946 [Press-in mandrel].

Wk CHHOESE O

Fig. 272

W 00848 01

Fig. 273
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Assembly

24.  Fitoil baffle plate (22.020).

25.  Secure oil baffle plate using three M6x22 torx
screws (22.030).
Tightening torque: 10 Nm (£1,0 Nm)

26. Remove AA01.233.211 [Bracket].

Fig. 274
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Assembly

1.4 Assembling clutch B and input shaft

Special tools:

e 5X54.909.301 Assembly fixture
e AA01.211.988 Supporting fixture
e 5Xb54.909.311 Press-in device

02.040/230

02. 040/210 \

02. 040/220
02.040/1 80

02.040/170 Q
02.040/1 60
02.040/150 (5
02.040/120
\ %

02.040/130

02.040/140 AN

SN
9

AN

02.040/110

02.040/200
02.040/190

50_000636_01

Fig. 275 02 - clutch B.and input shaft

1. Get componentsready.

164 EN1094.751101 -2017-04



Assembly

2. Pull two O-rings (02.040/190) (02.040/200)
onto multidisk carrier B (02.040/110).

Bl O00a42 01

Fig. 276

3. Fit disk spring (02.040/160).

S0 000441 01

Fig. 277

4, Pull new O-ring (02.040/170)-0nto_piston B
(02.040/180).

Bl C{0A39 01

Fig. 278
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Assembly

b. Pull new O-ring (02.040/220) onto
supporting ring (02.040/210).

40 000438 O

Material damaga possible.

= Observe running clearance setting of
clutch B (refer to section Setting running
clearance of clutch B, page 104).

Put multidisk package of clutch B on

multidisk carrier:

. End disk (02.040/140)

e Lined clutch disks (02.040/130) and
inner clutch disks (02.040/120) in
alternating way

e Wave spring (02.040/150)

Fig. 280

7. Assemble piston B and supporting ring.

8. Insert piston B and supporting rnng into
multidisk carrier.

Fig. 281
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Assembly

10.

11.

12.

13.

14.

Position clutch B in arbor press.

Put 5X54.909.301 [Assembly fixture] and
press in snap ring (02.040/230).

Put input shaft (02.010) into
AA01.211.988 [Supporting fixture].

Position clutch B on input shaft.

Put 5X54.909.311 [Press-in device] on input
shaft and press in snap ring.

Remove input shaft from
AA01.211.988 [Supporting fixture].

Fig. 282

Fig. 283

Fig. 284
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Assembly

15 Assembling ring gear 2/multidisk carrier B/C/D

Special tools:

e AA01.211.988 Supporting fixture
e b©Xb4.909.312 Press-in device

02.160 \

50_000637_01

Fg. 285 02 - cluteh B

1. Get compaonents ready.
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Assembly

2. Put sun gear 1 (02.150) on
AA01.211.988 [Supporting fixture].

3. Put multidisk carrier D (02.200/010) with ring
gear 2 (02.200/020) on sun gear 1.

4, Fitaxial needle bearing (02.180) in multidisk
carrier B/C (02.130).

b. Put multidisk carrier B/C on multidisk
carrier D.

Fig. 286

Fig. 287

W 000532 01

Fig. 288
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Assembly

6. Put 5X54.909.312 [Press-in device] on sun
gear and secure multidisk carrier B/C with
snap ring (02.160).

Fig. 289

7. Mount axial needle bearing (02.110) on
multidisk carrier B/C.

ol CHMOG3S O

Fig. 290
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Assembly

11.6 Assembling planetary gearset 1/2
02.220

02.240 \
2 77
02.240/230 ’fl[/ g

'z

2\

7

02.240/240 >

02.240/250
02.280

02.290

50_000638_01

Fig. 291 02 -input

1. Get components ready.

2. Put planet carrier 1/2 (02.240) into arbor
press.

3. Fit combination-bearing (02.220) in planet
carrier 1/2 using-suitable thrust piece.

4. Turn around planet carrier 1/2.

Fig. 292
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Assembly

b. Fitnew O-ring (02.240/230) in planetary
gearset 1/2.

Fig. 293

6. Fitring gear 3 (02.240/240) in planet
carrier 1/2.

7. Secure ring gear 3 with snap ring
(02.240/250).

Fig. 294
8. Secure ring gear carrier (02.270) and sun
gear 2/ring gear 1 (02.280) with snap ring
(02.290).
Fig. 295

172 EN1094.7561101 - 2017-04



Assembly

9. Insert axial needle bearing (02.250) into ring
gear carrier.

Fig. 296

10. Putring gear 1/sun gear 2 into planet
carrier 1/2.

Fig. 297
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Assembly

1.7 Assembling planetary gearset 4

02.360/110

02.360/130

50_000656_01

Fig. 298 02 -input

1. Get components ready.

2. Fit oil drip pan (02.360/130) in planet carrier
4 (02.360/110).

3. Turn around planet carrier 4.

Fig. 299
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Assembly

4, Fitaxial plain bearing in planet carrier 4
(02.360/120).

Fig. 300
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Assembly

1.8 Assembling bearing support

Special tools:

e 5X46.909.841 Holder

e AA00.622.346 Assembly sleeve
e 5X46.004.173 Centering ring

e AA01.216.173 Press-in mandrel
e 5X46.909.843 Assembly sleeve
e AA01.215.336 Socket wrench

e AA01.215.392 Staking device

@ \\‘ \
\ - ’ \77.140

\ N 77.130
\ 77100
77110

2
\77.010/010

50_000639_01

Fg. 301 77 - Lagertrager

1. Get components ready.
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Assembly

2. Fit new black O-ring (77.100) in dog F
(77130).

3. Put new blue O-ring (77.110) onto dog F.

Fig. 302
4. Fit new blue O-ring (77.140) in bearing ring
(77180).
5. The chamfered edge of the bearing ring

must face downwards.

Fit bearing ring on dog F.

B0 G00544_02

Fig. 304
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Assembly

6. Fit new blue O-ring (77.090) in bearing
support.

Fig. 305

7. Insert bearing support (77.010/010) with
dowel pininto 5X46.909.841 [Holder] and
screw down with four screws.

8. Turn around bearing support using
5X46.909.841 [Holder].

Fig. 306

9. Insert bearing support into arbor press.
10. Insert dog F into bearing support.

11.  Put AA00.622.346 [Assembly sleeve] on dog
F and press in.

12.  Secure dog F with snap ring (77.170).

Fig. 307
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Assembly

13.  Fitwasher (77.150) of dog F in bearing
support.

Fig. 308

14.  Put input gear on 56X46.004.173 [Centering
ring] and insert into arbor press.

50_000737_01

Fig. 309

15.  Put angular ball bearing into input.gear with
offset facing downwards.
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Assembly

16.

17.

18.

19.

20.

Press angular ball bearing (77.020) into input
gear (77.030) using AA01.216.173 [Press-in
mandrel].

Secure angular ball bearing with snap ring
(77.040).

Put input gear on bearing support.
Insert bearing support into arbor press.

Press input gear on bearing support using
5X46.909.843 [Assembly sleeve].

Fig. 311
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Assembly

21. Insert safety plate (77.070) and groove nut
(77.080) into groove.

22. Clamp bearing support into vise using
5X46.909.841 [Holder].

23. Use AA01.215.336 [Socket wrench] to
tighten groove nut.
Tightening torque: 60 Nm (£3.0 Nm)

24.  Stake safety plate using
AA01.215.392 [Staking device].

Fig. 314

Fig. 315

Fig. 316
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Assembly

1.9 Assembling cluich E

Special tools:
e 5Xb54.909.307 Assembly fixture

50_000640_01

Fig. 317 71 - Kupplung E

1. Get components ready:
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Assembly

2. Sealing element cannot be replaced. In
case of damage, replace complete
component.

Fit piston E (71.130) in cylinder E (71.110).

Fig. 318

3. Insert disk spring E (71.140) into piston E.

Fig. 319

4, Put baffle plate (71.150) on disk spring E.

Fig. 320
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Assembly

10.

11.

Put 5X54.909.307 [Assembly fixture] on
cylinder.

Position cylinder beneath arbor press using
5X54.909.307 [Assembly fixture].

Fitsnap ring (71.160).

Remove 5X54.909.307 [Assembly fixture]
and cylinder E from arbor press.

Material damaga possible.

= Observe running clearance setting of
clutch E (refer to section Setting running
clearance of clutch B, page 107).

Insert multidisk package of clutch E into

cylinder E:

e Wavespring (71.164)

e Quterclutchdisks (71.170) and lined
clutch disks (71.180) in alternating way

e Subsequently, one end disk (71.190)

Secure multidisk package with shap ring
(71.200).

Fit axial needle bearing (71.210).

Fig. 321
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Assembly

12.  Put spider shaft (71.200) on clutch E.

Fig. 324
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Assembly

1110 Completing clutch C and D

73.100

73.060

50_000645_01

Fig. 325 75 - clutch C, 73 - clutch D

1. Get components ready.

Completing clutch C

2. Put two new lipped.seal rings(75.020)
(75.030) on piston C(75.010). (red O-ring
outside, black‘O-ring inside)

Fig. 326
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Assembly

Completing clutch D

3. Put O-ring (73.070) onto cylinder D (73.100).

J."| T

Fig. 327

4, Put two lipped seal rings (73.060) (73.090)
on piston D (73.080).

Fig. 328

5. Assemble cylinder D and piston D.

50_000738_01

Fig. 329
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Assembly

1111 Assembling tower

Special tools:
e b5X46.909.896 Supporting fixture

50_000641_01

Fg. 330 02 - clutch Band input

1. Get components ready:
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Assembly

Axial needle bearing might get lost during

assembily.

= Coat axial needle bearing with Vaseline
before assembly.

Fit axial needle bearingin cylinder B
(02.080).

Fig. 331

3. Turn input shaft and insert into
5X46.909.896 [Supporting fixture].

w0 O0OBED 01

Fig. 332

4, Fit assembly of multidisk carriers B/C/D with
ring gear 2 in input shaft while tuming.

Fig. 333
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Assembly

b. Insert planet carrier 1/2 with ring gear 3
(02.240) into ring gear 2.

Fig. 334
6. Fitaxial needle bearing (02.300) in planet
carrier.
Fig. 3356
7. Insert planet carrier 3 with ring gear 4
(02.330) into.ring gear 3.
Fig. 336
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Assembly

8.

9.

10.

11.

Insert planet carrier 4 (02.360) into ring
gear 4.

Put axial needle bearing (02.420) on sun
gear 3/4 (02.350).

Insert sun gear 3/4 into planet'carrier 3/4.

Material damage possible.
= Calculate backlash. (refer to section
Setting backlash, page 117).

Fig. 337

Fig. 338

Calculate backlash.

Fig. 339
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Assembly

1112 Assembling intermediate shaft end differential

Special tools:

e AA01.349.059 Press-in mandrel
e AA00.575.010 Press-on fixture
e AA01.278.372 Assembly sleeve

09.150/ 160

09.180

09.150/1 30

09.150/120

&)/

09.250

09.010/130

09.010/120

50_000642_01

Fg. 340 09 -intermediate shaft and differential

1. Get componentsteady.
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Assembly

Assembling intermediate shaft

Set bearing of intermediate shaft.
= (refer to section Setting axial clearance at
intermediate shaft, page 125)

Position intermediate shaft (09.010) in arbor
press.

3. Put bearing cup (09.010/130) and
AA01.349.059 [Press-in mandrel] on
intermediate shaft.

4, Press in bearing cup.

B. Turn around intermediate shaft.

6. Put tapered roller bearing (09.010/120) and
AA00.575.010 [Press-on fixture] on
intermediate shaft.

7. Press in tapered roller bearing.

8. Remove intermediate shaft and tool from
arbor press.

Assembling differential

% ‘ NOTICE

Set differential bearing.

= (refer to section Setting axial clearance of
differential, page 131)

Position differential (09.150) in arbor press.
10. Put tapered roller bearing (09.150/130) and

AA01.278.372 [Assembly sleeve] on
differential.

11.  Press in tapered roller bearing.

B0 O005TE_O1
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Assembly

12.  Put on bearing cup.

13.  Turn differential.
14. Put tapered roller bearing (09.150/120) and
AA01.278.372 [Assembly sleeve] on

differential.

15.  Press in tapered roller bearing.

16. Insert snap ring (09.150/180) into puncture of
output gearing.

Fig. 345

17.  Turn differential.

18.  FitO-ring (09.150/160) in differential.

Fig. 346
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Assembly

1143 Htting input shaft, clutch C and cluich D

Special tools:

e B5X46.002.220 Press-in mandrel
e AA01.157.946 Press-in mandrel
e HX46.909.932 Centering plate

*  AA00.861.841 Downholder

e AA00.861.830 Counter support
* 5X46.909.896 Supporting fixture
e AA00.861.844 Downholder

Y 73.020
73.010 /‘w
050 |
W

50_000734_01

Fig. 347 75 - Kupplung C, 73 - Kupplung D

1. Get components ready.
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Assembly

Material damage possible.
= Calculate backlash (refer to section
Setting backlash, page 117).

Put used seal on transmission housing
(01.010/010).

Fig. 348

3. Put adjustment plate (09.040) on
intermediate shaft bearing point.

Fig. 349

4, Put tapered roller bearing (09:010/130) on
intermediate shaft bearing point.

b. Put 5X46.002.220 [Press-in‘mandrel] on
tapered roller bearing-and fit.

6. Remove 5X46.002.220 [Press-in mandrel].

196 EN1094.751.101 - 2017-04



Assembly

7. Insert adjustment plate (09.180) into
differential bearing point.

Damaga due to incorrect installation
possible.

= Do not mix up bearing cups.

= Do not cant bearing cups.

Put bearing cup (09.150/130) into differential
bearing point.

9. Put AA01.157.946 [Press-in mandrel] on
bearing and fit.

10. Remove AA01.157.946 [Press-in mandrel].

11.

Material damage possible:
= Measure pistonC (refer to section Setting
running clearance of clutch C, page 111).

Insert piston C (75.010) into transmission
housing.
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Assembly

12.

Damage due to incorrect installation position

possible.
= Insert spring shackles facing downwards.

Put disk spring (75.050) on piston C
(75.010).

13.  Put 5X46.909.932 [Centering plate] on disk
spring C and turn until centering pin is

aligned with disk spring's shackle.

14.  Put AA00.861.841 [Downholder] on piston C.
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Assembly

15.  Position AA00.861.830 [Counter support] on
AA00.861.841 [Downholder].

16. Fix dowel pins of counter support to
trans mission housing and transmission
bracket.

17. Turn spindle to prestress disk spring of piston
C.

18. ‘ NOTICE |

Damage due to incorrect installation
possible. Fit snap ring in correct position.
= Observe specification 1094.700.285.

Secure piston C with snap ring (75.060).
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Assembly

19. Remove AA00.861.830 [Counter support]
and AA00.861.841 [Downholder].

20. Take out 5X46.909.932 [Centering plate]. \

21.

Material damaga possible.

= Setrunning clearance of clutch C (refer to
section Setting running clearance of
clutch C, page 111).

Align multidisk package C and insert into

trans mission housing:

e Quterclutch disks (7561120/120) and
lined clutch disks (75.120/130) in
alternating way

. End disk (75.120/140)

22. ‘ NOTICE

Observe installation position of clutch C's

end disk.

= Snap ring ends must be in line with
studs.

Insert end disk according to setting
specification 1094.700.207.
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Assembly

23.  Fitsnap ring (75.060).

24.

Material damaga possible.

= Observe running clearance setting of
clutch D (referto section Setting running
clearance of clutch D, page 114).

Insert multidisk package D into transmission

housing:

e End disk (73.010)

e lined clutch disks (73.020/020) and
outer clutch disks (73.020/030) in
alternating way

25.  Center multidisk package Cand‘multidisk
package D.

26. Put backlash adjustment plate (01.160) on oil
feed bush.

27. To be able to fit the tower into the
transmission_housing, the tower must be
partly dismantled.

Dismantle tower up to assembly multidisk
carrier B/C/D with ring gear 2.
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Assembly

28.

Ensure that the axial needle bearing
does not get caught in the fixture.

Remove input shaft with clutch B and
multidisk carrier B/C/D from

5X46.909.896 [Supporting fixture] and insert
while turning into transmission housing.

0 O0sa2 01

29. Checkcorrect installation of input shaft with

clutch B and multidisk carrier B/C/D (refer to
figure).

Fig. 366

30. Insert disk spring, cylinder D and piston D
into transmission housing.
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Assembly

31.  Put AA00.861.844 [Downholder] on piston D.

32. Put AA00.861.830 [Counter support] on
AA00.861.844 [Downholder].

33. Fix dowel pins of counter support to
transmission housing and assembly bracket.

34. Turn spindle to prestress disk spring D.

36. Secure cylinder D with new snap ring
(73120).

36. Remove AA00.861.830 [Counter support] \
and AA00.861.844 [Downholder].

Fig. 370
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Assembly

37. Insert planet carrier 1/2 with ring gear 3.

38. Insert planetary gearset 3/4 into ring gear 3.

39. Put intermediate shaft on tapered.roller
bearing.
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Assembly

40. Fit differential.

41. Fitbearing support.

42.  Align pressure connections of dog F with
control unit end.

Fig. 3756

43. Put two rectangularrings (01.5620) on input
shaft.

Fig. 376
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Assembly

44..  Insert clutch E into tower with spider shaft.

Fig. 377
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Assembly

114 Htiing torgue converter bell housing

Special tools:

e AA00.805.056 Press-in device

e AA00.396.351 Press-in device

e AA01.221.521 Disassembly device
e AA01.221.5633 Disassembly device
e AA00.396.745 Assembly fixture

e AA00.396.739 Assembly fixture

22.310 -
09.240/110 \

AN
09.240/120
oy
22\ ®

iR N

50_000643_01

Fg. 378 22 - Wandlerglocke, 97 - Wandlerhaltebtgel, 09 - Hohlwelle

1. Get components ready.

EN 1094.751.101 -2017-04 207



Assembly

2.

@ Keep seal free from oil and grease.

Replace used seal with new seal (22.250).

Fig. 379

3. Put torque converter bell housing (22.010) on
transmission housing and carefully drive in
until firmly home using a nonrecoil hammer.

s NOTICE

Material damage possible.

= Observe tightening torque and screw
connection directive (refer to section
Bearing support /intermediate plate /
torque converter bell housing, page 140).

Screw eight new M8x71 torx screws with
Usit ring (22.370) into torque converter bell
housing.

Tightening torque: 256 Nm (£2.5 Nm)
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Assembly

.

Material damage possible.

= Observe tightening torque and screw
connection directive (refer to section
Torque converter bell housing /
transmission housing, page 141).

2132 Screw M8x33 torx screws (22.390) into
torque converter bell housing and

trans mission housing.
Tightening torque: 26 Nm (£2.6 Nm)

Damaga due to laakage possible.
= Use AA00.805.066 [Press-in device].

Fit shaft sealing ring (22.310) using
AA00.805.056 [Press-in device].

w0 O00BOE_ 01

Fig. 383

7. ‘ NOTICE

Damage due to leakage possible.
= Use AA00.396.351 [Press-in device].

Put hollow shaft(09.240/110) on
AA00.396.351 [Press-in devicel].

8. Put shaft sealing ring of hollow shaft
(09.240/120) on AA00.396.351 [Press-in
device] and fit in hollow shaft.

W) D000 01

Fig. 384

32) 21/22 torx screws; depending upon master parts list
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Assembly

9. Fit hollow shaft.

10- 1 4 cAUTION

Risk of injury due to falling parts.
Slight or moderate injury possible.
= Secure parts against falling down.

Attach AA01.221.521 [Disassembly device]
or AA01.221.5633 [Disassembly device] to
torque converter (22).

11.  Insert torque converter into torque converter
bell housing.

12.  Attach torque converter retaining bracket
(97.010) to torque converter and transmission
housing.

13.  Screw in M10x8 hexagon nut (97.030)33 and
M10x30 hexagon screw.{(97.020)34 .
Tightening torque: 16 Nm (£2.25 Nm)
Tightening torque: 16 Nm (£2.25 Nm)

Sl O0E12 01

33) Screw size depending upon master parts list
34) Screw size depending upon master parts list
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Assembly

14. Place transmission housing with torque
converter bell housing facing downwards.

15.

Damaga due to laakage possible.
= Use AA00.396.745 [Assembly fixture] or
AA00.396.739 [Assembly fixture].

Fit shaft sealing ring of differential (01.130)
using AA00.396.745 [Assembly fixture] or

AA00.396.739 [Assembly fixture].

Fig. 388
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Assembly

Htting control unit

1115

Special tools:

AA01.233.276 Holding device

AA00.851.606 Assembly fixture
AA01.216.098 Test device

AAQ01.158.809 Retaining plate

50_000655_01

Fig. 389 27 - Control unit, 28 - Sensor unit

Get components ready:

1.
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Assembly

2. Place transmission housing with oil pan end
facing upwards.

3. Position AA01.233.276 [Holding device] on
selector shaft.

4, Prestress selector shaft using
AA01.233.276 [Holding device] and insert
into blind hole.

5. Unlock parking lock.

6. Put two new O-rings each on six adapters
and two tubes.

S0 000615 07

7. Fit six adapters (01.300) (01.306).(01.310)
(01.314) in transmission housing using
AA00.851.606 [Assembly fixture].
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Assembly

8. Insert two tubes (01.490) (01.500) into
transmission housing.

9. Screw in AA01.216.098 [Test device] to
transmission housing and check clutch
function using compressed air.

10. ‘ NOTICE

Check sensor unit for damage.
= Dog points shall not break off.

Fit sensor unit (28.610) in control unit.
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Assembly

1. @ Pressure sensor snaps into place.

Fit plug in pressure sensor.

12.  Checkcorrect seat of pressure sensor.

13.  Secure sensor unit using three'torx _screws
(28.690).
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Assembly

14. Attach AA01.158.809 [Retaining plate] to
transmission housing.

15.  Put control unit (27.920) onto
AA01.158.809 [Retaining plate].

16. @ Only one installation position possible.

Press in ECU connector until firmly home and
secure using clip (28.630).

17.  Fitposition sensor and hook into parking
disk.

18. Screw Mbx12 torx screw (28.690) into
position sensor.
Tightening torgue: 8,7 Nm (£0.67 Nm)
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Assembly

19.

Speed sensor might break off.
= Carefully remove speed sensor.

Fit speed sensor.

20.

Material damage possible.

= Observe tightening torque and screw
connection directive (refer to section
Control unit, page 142).

Screw Mbx14 torx screw (28.640) into speed
sensor.
Tightening torque: 6.6 Nm (£0.66 Nm)

21.

Damage due to incorrect installation

possible.

= Cable must be clipped intoposition
sensor.

Put wiring harness into recess clearance.

Fig. 403
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Assembly

22. Difficult instal lation due to dowel pins,
tubes and adapters.

Insert control unit into transmission housing.

23.  Hook parking disk into parking lock.

24.

Material damaga possible.

= Observe tightening torque and screw
connection directive (refer to section
Control unit, page 142).

Screw ten new M6x62 torx screws (28.570)
into control unit.
Tightening torque: 8 Nm (0.8 Nm)

25. Remove AA01.233.276 [Holding device].
26. Remove AA01.158.809 [Retaining plate].

27. Put protective cover on"ECU connector and
breather.

Fig. 406
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Assembly

1116 Htting oil pen and transmission control module

50_000654_01

Fig. 407 03 - Olwanne, 26 - Elektronische Getriebesteuerung, 20 - Olkiihler

1. Get components ready.

2. Seal is integrated into oil pan. Torx
screws of oil pan‘are‘protected against

loss.

Material damage possible.
= Observe tightening torque and screw
connection directive (refer to section Qil

pan , page 143).

Put new oil pan (03) on transmission housing

and screw down.
Tightening torque: 9.5 Nm (£0.47 Nm)
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Assembly

3. Insert two new sealing rings (20.030) into flat
dent of ail cooler.

A0 00062801

4, Screw down oil cooler (20.010) using three
M6x20 torx screws (20.050).
Tightening torque: 10 Nm (1.0 Nm)

b. Screw down EGS (26.030) using four M8x21
torx screws (26.050).
Tightening torque: 24 Nm (£2.4 Nm)

Fig. 411
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Annex

12

121

Annex

List of abbreviations

ECU connector

electronic control unit connector

EGS transmission control module
12.2 Overview of revisions

Index Date of issue Initiator Chaptsr Comment

1.0 2016-09 MAPO14 Dept. - First edition

1.1 2017-04 MAPO14 Dept. Preface Additional information

Safety Instructions

Tab. 4 Overview of revisions
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