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Description of Reverse gear power flow

The turbine shaft drives the ring gear of the single front planetary gear set and the outer plate carrier
of clutch "E".

Ring gear 1 drives the planetary gears, which roll round fixed sunwheel 1.

This drives planetary gear spider 1 and also outer plate carrier "A" and the inner plale carrier of
clutch "B".

When clutch "B" is engaged, sunwhesl 2 in the double planeatary gear set is driven; it is in mesh with the
long planetary gears.

The double planetary gear spider is locked to the transmission housing by brake "D". As a result,
ring gear 2 (oulput shaft) can be driven in the opposite direction to engine rotation by way of the

long planelary gears.

Geer set 1 Fixed connection 1o Gear sl 2
(single) transmission heusing {doubie)
Turbine shalt dl el i
A ] C \ o D Surmhesl 2
Surmatiesl 3
Stador shaft =
E N -
i —
Surmhed 1 =
Pkl Sy
Input Pllary gens gysder - v X 3 Output
Daouble planetary gear carrer
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P = Parken
R = R- Gang

N

Neutral
D, 1. Gang
D, 2. Gang
D, 3. Gang
D, 4. Gang
D, 5. Gang
D, 6. Gang
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Hydraulic circuit diagram (E shift)
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Hydraulic circuit diagram (M shift)
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Mechatronik module
Hydraulic and electronic control units

General:

The Machatronik module is a combination of hydraulic and electronic control units.

Both these modules are installed in the transmission, in the oil pan area.

This technical principle has the follaMng advantages:

minimum folerances

better coordination of gear shifts

increasad refinement

optimised shift quality

good reliability, since the number of plug connections
and interfaces is reduced

Converter Pump Intermediate plate Electronic module

Centering plate Hydraulic module

A Hl

n-—\ on

Tranemiselon housing il meeh stralner with suction Preesure regulator Magnet
pipe (integral with oil pan) Oll pan

ZF Getrighe GmbH
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When working on the Mechatronik, for example during a repair, suitable safety
precautions must be taken, particularly against ESD.

Please refer to Standard DIN EN 100015 ESD manual issued by the Electronics Committee of the
German VDE / VDI Micro-electronics Society { GME ).

Here are a few extracts of particular relevance:

The term ESD stands for Electrostatic Discharge.

The human body. if electrically charged but not properly earthed (grounded), moves in an electrostatic ‘cloud’
and therefore endangers electronic components.
It is therefore essential to wear electrically conductive footwear and a closed prolective outer garment.

Everyone must take precautions to avoid damage from electrostatic discharge:

when incoming goods are received

in the incoming goods test area

in production or repair shops and also when visiting the parts
store, aven for a short time

in the despalch area
in the transport or shipping area

Mechatronik, completa
Elactronic module

Hydraulic module |

Pasition switch

ZF Getrishe GebH
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What personal precautions must be taken?

° Always note and comply with the personal protective meaures:
- In zones exposed fo the risk of electroslatic discharge, always wear tha correct protective
coat and slectrically conductive shoes
- When working seated in a risk area, always wear an sarthed (grounded) wrist band
-~ Do not touch any open equipment or components without sufficient potential equalisation

® In electrostatic discharge risk zones, use only permilted means of transportation and packing materials:
- transport crales
- component packs
- stores and racks
- ftransport trolleys and other vehicles
®  Only approved working equipment should ba used:
- sarthed (grounded) soldering irans
- parthed (grounded) solder removal tools
- permitted auxiliary devicas and tools

®  Keep all insulating synthetic materials away from the work area, in paricular:
- polyethylene bags
- polyslyrane slements
- Cellophane film
- PVC bags, film or sleaves

Detailed instructions are given in Siemens produclion direclive F12F1542 and in process description 051
"Manufacturing instructions for the avoidance of eleclrostalic discharge”.

Take great care wheraver you sea this sign:

It is displayed near components or assemblies that are sensitive to electrostatic discharge.

Electrostatic discharge protective zones
There are various forms of electrostalic discharge proteclive zona:

Stationary
Individual work station ®  Servica
Workbeanch, desk ®  After-sales service

Store, factory building, office
Individual cupboards or shelves

In addilion to the protection afforded by electrostatic discharge protection zones, parsonal safety must also
ba guaranteed. Comply with industrial accident precautions, particularly DIN VDE 0104.

o o o o

ZF Getriche GubH
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Equipment in electrostatic discharge protection zones

All areas at which work is done on electronic components and equipment should be protecied against
slectrostatic discharge. Try to incorporate them all into a single large protection zone.

Minimum equipment, for example when a conventional work area is converted:

Personnel earthed (grounded) with wrist band
Table top material or mat connacted to potential equalisation
Protective packs to prevent electrostatic discharge
The following must be electrically conductive:
- Table top material
- Working clothing
- Transportalion systems and storage boxes or bins

Optimum equipment, i.e. when setting up new work stations protected against

electrostatic discharge:
Pearsonnel earthed (grounded) with wrist band (1)
Work tables, benches and shelves connecled to potential equalisation (2)
Protective packs to prevent electrostatic discharge (3)
Signs idertifying an slectrostatic discharge protection zone (4 )
Tester for parsonnel earthing (grounding) by means of wrist band (5 )
Tester for parsonnel earthing (grounding) through shoes (6 )
The following must be electrically conductive:

- Table orbenchtop (7)

- Working clothing (8)

- Transportalion systems and storage boxes or bins ( 9 )

- Flooring material { 10)

- Chairs (11)

- Shoes or foot earthing (grounding) straps { 12)

- Gloves or miltens, as necessary (13)

- Shelves (14)

- Tools (15)

ZF Getrighe GuobH
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Identification of components and assemblies exposed to

electrostatic discharge risk

Assamblies containing componeants exposed to electrostatic discharge risk must be marked with a
warning symbol as a reminder that they need special handling.

Self-adhesive labels should not be attached directly to electrostalic discharge risk componeants,
since this could increase the risk of elactrostatic discharge occurring.

In such cases, the waming must be attached to the packaging material.

Identification mark

ELECTROSTATIC DISACHARGE
RISK

Identification of protection zones
Electrostatic discharge protection zones must be indicated by

suitable signs (see illustration).

The sign must ba attached whera it is easily visible. s minimum size must be 300 mm x 150 mm.

The background colour is yellow, with black artwork.

Identification sign
ACHTUNG

Translation: ~

WARNING: ESD GESCHUTZTER BEREICH

ELECTROSTATIC DISCHARGE VORSICHTSMABNAHMEN

RISK ZONE BEI DER HANDHABUNG

NOTE HANDLING ELEKTROSTATISCH

INSTRUCTIONS FOR giFlé[i:ggLﬁ:

COMPONENTS EXPOSED TO B‘é prportsd

ELECTROSTATIC DISCHARGE

RISK L —— N /i —
ESD earthing (grounding)
equipment

All ESD earthing (grounding) devices installed in electrostalic

discharge protection zones must be

marked to identify thaem, using suitable symbaols that call for suitable protective measures to be taken.

The markings must make the intended purpose clear, but any
must not dislract attention from the basic warning.

Specimen signs for earthing (grounding) points
Translation:
EARTHING (GROUNDING) CONTACT POINT

Fuctional deacripeion GHF26
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additional information that is provided

ERDUNOS-
KONTAKT -
PUNKT
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Packs and transportation containers

Packs and containers used for componants subject to elactrostatic discharge risk must carry a
suitable waming nolica.

In addiion, ransportation packs that, for instance, leava a production zone, must conlain a warning
slip calling for the necassary special handling proceduras.

Warning glip to
accompany items
exposad to elecirostatic
discharge risk

e ACHTUNG
Translatian:

SRS T SR AR A TR
WARNING il DER ANDMARUNG
COMPLY WITH ELIK TROSTATISCH
AR RHADE TR
PRECAUTIONS FOR ol madis
HAKWDLIMG ELECTRO- MACHTEN
STATIC RISK COM-
POMENTS
Documantation

All decumarntalion neadad far tha purchasing, spacification, dasign or supply of electrostatic discharge
rigk componants must comtain natification far the wsar of the relevant handling regulations.

Packaging

A distinction is mads betwaen thrae types of packing. Electrostatic discharga praobection must be

provided by packaging material in direct contact with the items and by loose Wrappers

intenda in particular for the items to ba passad an under uncontrolled conditions outside proteclion zonas.
Outer packaging, howavar, doas not have to provide ESD protaction nor satisfy additional requirements
such as protection against mechanical damage.

=

Packaging matarial in direct contact

Packaging and auxiliary materials or means of ransportation in direct contact with items exposed
to ESD rigk must ba capable of minimising the Iribo-alectrical charge and ensuring charge
disparsion, i.e. they must be both anti-static and electrostatically conductive.

Any film, corrugated board, plastic packs atc. that are used must satisfy this requiremant.

Loosa wrappers

Looss wrappers usad to protect itams axposed to ESD risk {valtages up to 4 KV ar unknown)
outside of ESD protection zones must ba electro stalically screanad.

If they are usad inside alectroslatic discharga prolection zones or if the parts are less sansitive
to risk, the requiremeants can be reducad.

Lapsa filling materal for packs must ba antistatic and elactrically conductive in order to
eliminate any rigk to the packed itams.

Separate bags can be used as either direct-contact packaging matarial or loose wrappers.
This presupposes that they provide elecirostatic scraaning, that tha innar surfacea is antistatic
and thal both sufaces are alectrostatically conductive.

FF Cizriche GinkH
Puctinnal descripeion GHE2G Hearhrileken
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°  Qutar packaging
Outer packaging mataral must satisfy all additional packaging requirements, for example
pratection against mechanical damage.
Mo alectrostatic properties ars required if protection against alectrostatic discharge is provided
by the inner packaging materal. However, the outer matarial must be antistatic if the pack is o
be transported into an ESD protection zona.

Paersonnel wrist-band earthing {grounding)

Earthing {graunding) by means af a wrist band or slrap is the most raliable method of diverting
electrostatic charges away from working personnal, and should thersfore be used wherever possible,
particularly if the parson concamed is warking while seatad.

The wrist band aarthing {grounding) devica consists of a bracelet clasely attached to the wrist and a
spiral sarthing (grounding) cabla connacting it to the sarthing (grounding) sontact paint.

Thig E_Ill'Ebi':ll‘l‘l miust includa a quink.-r‘alaasa devica so that tha wrisl can ba fraed in the avant

of danger.

= WWrist band
The inside surfaca of the wrist band must be electrically conductiva, but the outer surfaca and
edgas must be alectrcally insulated.

= Earthing (grounding) cable
Thie sarthing {grounding) cable must consist of an insulated wire which, at wark areas with a
narminal voltage up to 250 V, must ba capabla of accepting a tast voltage of 4 KV withaut failure.
& metallic-layer resistor rated al not less than 1 MOhm with a load factor of no lass than
0.25 W acc. to DIN 459821 Teil 107 | 2 ) must ba integrated into the earthing (grounding) cable.
This resistor must also ba in accordance with DIN VDE 0260 (20, 21) and must not ba capabla of
baing bridged. It iz fo be installed at the cable end nearast the wrist band.
Total resislance must not excesd 5 MOhMm.

The connectors used at earthing {grounding) points must not fit the sockets of other systems,

&.q. altarmating current plugs or laboratory apparatus sockets.

This requirarment can be satisfied by the use of suitable pushbutton fittings ar suitably insulatad plugs.
Banana-patiern plugs in most casas and crocodile clips in all cases (except for servicing work)
are not permitted. Magnets ara unsuitable for sarthing (grounding) point connactions bacause thay
also adhera to painted malal surfaces, bul without affording any potential equalisation.

The iotal rasistance per parson diverted via the wrist band sarthing {grounding) devics, measured
batwean the parsan's hand and the earth (ground) potential must be bebwean 0.75 and 25 MOhm.

The rules "Technical safety requirements for wrist band earthing (grounding)” issued by the
precision mechanical and alactrical anginearing indusirial accidant insurers must ba compliad with.

£F Cietrighe GinbH
Fuctirnal descripsiom GHE2S Searhrilcken
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Shoes and foot earthing (grounding) straps

Electrically conductive shoes should be worn by persons who mainly work standing up or sither standing or
sitling in electrostatic discharge (ESD) protection zones, particularly if wrist band earthing (grounding) is
impracticable. The standard calls for ESD shoes to record values between 0 and 35 MOhm resistance.
However, for anlistatic working shoes resistance values between 0.1 and 1000 MOhm are called for, and

a through-conducting resistance for protective shoes of 0.1 to 100 MOhm. A lower limit value of

not less than 0.1 MOhm must be maintained on account of the contact voltage risk.

For this reason the minimum value has been set conlrary lo the slandard at the higher figure of 0.75 MOhm.

®  Foot earthing (grounding) straps
Persons working temporarily in ESD risk zones {or for example visitors) must be provided with
fool earthing straps.
The lotal discharge resistance of each person by way of these shoes or earthing (grounding)
straps, measured between hand and earth (ground) potential, must be between 0.75 and
35 MOhm.

Tools

Tools used in ESD protection zones should if possible be made of electrostatically conductive
material.

@’Y‘/@ | g

If a wrist earthing (grounding) band is worn
If ESD protective shoes are worn

Hand contact plate

Wrist earthing (grounding) band

Footplate

Resistance measuring davice

ESD earthing (grounding) system

N aWN<-OTO

ZF Getriebe GmbH
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Individual component installation sequence (electrical circuit)
from bottom to top

Hydraulic module

Piston with bal
(pres=ure regulater damper)

Electronic module

Momm ﬁmmuwzmqum Position switch

7F Getriebe GmbH
Fuctioeal description GHE26 Saarbedcken
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Individual component assembly sequence (M shift)
from bottom to top

Hydraulic module

Piston with ball

danper

Electronic module

Nl Ll TR T

~

2

Position switch E" -

External connection Sccket for MV 2 not usad for M
socket shift

Z¥ Getriche GmhH
Puoctional description 6HP26
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Electrical circuit

When installing the two modules
(hydraulic and electronic)

make sure in particular that the piston of the parking lock cylinder is connected to
the position switch - see sketch.

MV 2
Transmission plug
Electronic module
ZF Getriche GmbH
Puctional deacripeion GHP26 Searbrticken
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M shift

When installing the two modules

(hydraulic module and electronic module)

make sure in particular that the selector spool valve is connected to the

position switch (see sketch).

Position switch

Transmizsion plug

Electronic module

ZF Getrishe GrobH

Saarteticken
Dege. MKTD

Puctional descripeion GHP26

Page (62




Bl =] dC=p B

Installed positions of valves in valve housing (E shift)

Ps-Zyl. = Parking lock cylinder HV-B = Retaining valve, clutch B
SHV1 = Selector valve 1 HV-A = Retaining valve, clutch A
SHV2 = Selector valve 2 MV = Solenoid valve

HV-D = Retaining brake D EDS = Electronic pressure control

Dr.Red.-V = Pressure reducing valve

Parking lock cylinder

NEDS,W = 4
M5x12 Compiled by ZF Getricbe Gmbfl

Fuctional Description 6 HP 26 Saarbriicken
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Installed positions of valves in valve housing (M shift)

Valve housing

SV. Reservoir

SHV2 = ghift valve 2

SHV1 = ghift valve 1

Dr Red -V = Prssure reducing valve
HV-A = Retaining valve, clutch A

HV- B = Retaining valve, clutch B

EDS1- 6 = Electronic pressure control 1-6
MV1 = Solenoid valve 1

Compiled by ZF Getriebe GmbH
Fuctional Description 6 HP 26 Saarbriicken
Page 064 Dept. MKTD
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Installed positions of valves in valve housing (E shift)

MV 2 = Solenoid valve 2

PS.V = Parking lock valve

Schm.-V = Lubrikating valve

WOD-V = Converter pressure valve
Sys.Dr.-V = System pressure valve
WHK-V = Converter lock-up clutch valve
HV-E = Retaining valve, clutch E
KV-E = Clutch valve E

KV-A = Clutch valve A

Valve housing

Compiled by ZF Getriebe GmbH
Fuctional Description 6 HP 26 Saarbriicken
Page 065 Dept. MKTD
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Fuctional Description 6 HP 26

Page 066

Installed positions of valves in valve housing (M shift)

WS = Selector spool valve
Schm.-V = Lubricating valve b
WD-V = Converter pressure valve Schm.-V w"
Sys.Dr.-V = System pessure valve

WK-V = Converter clutch valve
HV-E = Retaining valve, clutch E
KV-E = Clutch valve E

KV-A = Clutch valve A

Valve housing

Compiled by ZF Getriehe GmbH
Saarbriicken

Dept. MKTD
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Installed position of valves in valve plate (E shift)
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Installed positions of valves in clutch plate (M shift)

a4
@
\ HV-D2 MV-D2 = Retaining valve, brake D2
&y Valve plate KV-D2 = Clutch valve, brake D2
<\ KV-B = Clutch valve B
n Kve KV-D1 = Clutch valve, brake D1

KV-C = Clutch valve, brake C

Kv-C %
led by ZF Getriebe GmbH
Fuctional Description 6 HP 26 Saarbrilcken
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Brief description of valves (M and E shift)

Selactor spool valve (WS) only with M shifl

The salector spool valve is usaed by tha drivar to salact the direction af traveal (farward or reversa), the
parking lock position or nautral,

Parking lock cylinder (PS- ZYL) only with E shift

The parking lock is engaged alectrically by the parking lock eylinder. For a detailed dascriplion, sea
page 22, "Parking lock™.

Parking lock valve (PS- V) anly with E shifi

The purpose of the parking lock cylinder is to shift the parking lock cylinder ta tha Nnautral ar Park
positions. The PS-V is actuated by salanaid valve 2.

MY2 active = naulral position

MY2 inaclive = park pasition

Shift valve 1-SHV1 [emargency-run valve)

The task of this valve is to keap the gear actually sslected in use if the powear should fail while driving.
If tha car is restarted and the EGS is in the amargency pragram (no power at E actuators),

a pradeterminad gear is selectad.

The shift valve's self-sustaining function is cancalled if tha car is rastarted, bul re-activated by the
EGS.

Shift valve 2 (SHV2)

Shift valve 2 is acluated by solencid valve 2 and supplies systam prassura to oparate the relevart
clulchas.

Retaining valves, brake D, clutches A,B,E, (HV- D, HV-A, HV- B, HV-E)

The relaining valves actuate tha cluteh valves, that is to say tha regulating functian af tha

cluteh valve is shut down by the rataining valve during the shift at the appropriate time, so that elutch
pressure rises ko the system pressure. Both valvas (elutch and retaining valves) are ragulated by

the corresponding pressure regulator (EDS).

Clutch valves-Clutches A, B, E, brake G, D1,D2, (KV- A, B, E, C, D1, D2)

The dutch valvas are variable prassure reducing valvaes. They ara controllad by the relevant aelactranic
prassure control valve (EDS) and detarming cluteh prassura during the shift.

Pressure reducing valve (Dr.Red.- V)

The prassure reducing valve lowers system prassure to app. 5 bar, which is than apglied ta tha
downstream prassure control circuits (EDS1- 6) and solanoid valves (MV1- 2). The prassure cartrol
circuits and solenoid valves need a constant feed prassura if they are to function corractly.

ZF Giztriebe GunbH
Fuctimmal descripeion GHE2G Searbmilcksn
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Lubricating valve (Sehm.- V)

The lubricating valve reduces and guaranteas the prassura naeded for lubrication. 1t alse imposas an
upper limit on tha pressure.

Convartar prassura valve (WD- V)

The converter prassure valve reduces system pressure and guarantees tha pressure neaded hor tha
convertar. It also limits maximum convarter pressure, to pravant tha convartar fram axpanding.
I EDS 6 is actuated, the oil passage behind the convartar lack-up piston is vantad.

Systam pressura valva (Sys.Dr.- V)

The system pressure valve is a variable pressura limiting valve and regulatas the ail prassura built up
by the primary pump.
Excass oil is retumed to the pump intake pord.

Convarter lock-up cluteh valva (WIK- V)

The converter lock-up clutch valve is controlled jointly with the convarter prassura valve by the
alactronic prassure control (EDS 6). When il operatas, the diraction of ail flow is revarsed.

As the conwverter prassura valve vents the piston chamber behind the converter lock-up cluteh, tha
space in front of it is charged at syslem pressure via the converter lock-up clutch valve.

Position valve D {Pas.-V) only with E shift

The position valve takes the place of the salaclor spoal valve and divarts systam prassura to ragulate
the individual clutches and brakes.

The position valve is actuated by solenoid valve 1 (E shift) and held in the relevant gear by

clutchas & and E.

7F Ceetricke GmbH
Purtional descripeion GHP2G Ssarbrilcken
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Solenoid valves 1, 2 (MV1, MVZ2)

The hydraulic module comtains ane (M shift) or two (E shift) 3/2-way solenocid valves, that is lo say
these vahves have 3 unionz and 2 switching pasitions.

The solencid valvas ara actuated by the alactronic ransmission control syvelem and have twa
functions [open or closad), They ara usad o awitch the positions of valvas.

Electranie pressura contral valves 1- 6 (EDS1- 8)

The alactronic prassura control valves convart an alectric currant inlo a proportional hydraulic

pressure. They ara energisad by the alactronic module and actuata the valves balonging lo the
ralevant switching slemants.

Two types of electronic pressure regulator are installed:

1. Prassurs regulator with rising characteristic (EDS1, 3, 6- grean cap)
2. Prassure regulatar with falling charactaristic (EDSZ, 4, 5- black cap)

Pressure regulator with rising charactaristic (0 mA =0 bar / 700 m& = 4.6 bar))

B Symbal Tsthrmahs Dwisn

—

[ (= ‘ Dhrusakibiraichy 0 -, 0 ad

— / Balrlsbaspannung 12V

— | -

i r | Widerstend bel 205G 5,06 Ohm

Technical datas
Pregsure rangs 0 - 4.8 bar
Crperaling vollage 12 W

Resiglance al 20 “C 5.05 Chm

Pressure regulator with falling charactaristic (700 mA = 0 bar / 0 mA = 4.6 bar)

Symisol Taehvmalie [1ssn
= Druskbrrmich 4,8 - 0 bar
1 “\
w Bstria baspE g 12 %
———
- | Widarstmnd bal 20°C 6,08 Ohn
Technical data:
Presgsure range 4.6 - 0 bar
Dipearading valage 12V

Resislance al 20 “C 5.05 Chm

ZF Getriehe CaniH.
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Page (71
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Positions of pressure unions (electrical circuit)

For: System pressure
Converter lock-up clutch engaged
Converter lock-up clutch released
Oil pressure in cooler line
Clutch A
Clutch B
Clutch E
Brake C
Brake D1
Brake D2
Converter lock-up clutch

engaged

Converter lock-up

To cooler clutch released

System pressure

Clutch E

Trans-mission plug Electronic module

ZF Getriche GubH
Puctional deacripeion GHP26 Sarbrticken
Page 072 Dept. MKTD
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Position of pressure unions (M shift)

For: System pressure
Converter lock-up clutch engaged
Converter lock-up clutch released
Oil pressure in cooler line
Clutch A
Clutch B
Clutch E
Brake C
Brake D1
Brake D2

Position switch

plug ' Electronic module

ZF Getriche GmbH
Puctional descripeion GHP26 Ssarbriicken
Page (73 Dept. MKTD
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Positions of pressure unions on transmission housing
G Socket (elec. connection) - -
. \“ e / Converter housing
Ty O ':// -1 A
=0 S a0
==
Output c
§ Socket (elec. Connection) G
Parking lock pin |
F Oil pan D Compiled by ZF Getriebe GmbH
Fuctional Description 6 HP 26 Saarbriicken

Page 074 Dept. MKTD




Position of pressure unions on transmission housing

From cooler

To cooler
Input i v Output
o 5= 1= ) =

~~ Lock-up clutch !
closed ’

- ) Lock-up clutch

open

~ System pressure

|
!

T — Suction
)~

% Clutch E \

_._.> Clutch A !

b S 2 X2
Compiled by ZF Getriebe GmbH

Fuctional Description 6 HP 26 Saarbriicken
Page 075 Dept. MKTD
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Threaded connections for components (electrical circuit)

M5 screwvs (electronic module to hydraulic module) 6x
M8 screws (complete Mechatronik to transmission housing) 10x
M5 screws (hydraulic module) 18x

© Schrauben M5 (Elektronik-Modul an Hydraulik-Modul) 6x
@ Schrauben M6 (Mechatronik kpl. an Getriebegehéuse)10x
® Schrauben M5 (Hydraulik-Modul) 18x

Position switch

Electronic module Hydraulic module

ZF Getrighe GmbH
Puctional deacripeion GHP26 Szarhriicken
Pags 0176 Dept. MKTD
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Threaded connections for individual components (M shift)

M5 screws (electronic module to hydraulic module) 6x
M8 screws (complete Mechatronik to transmission housing) 10x
M5 screws (hydraulic module) 20x

© Schrauben M5 (Elektronik- Modul an Hydraulik- Modul) 6x
@ Schrauben M6 (Mechatronik kpl. an Getriebegehduse) 10x

@ Schrauben M5 (Hydraulik- Modul) 20x

Electronic module Hydraulic module

ZF Getriche GbH
Puctional deacripeion GHP26 Ssarbrticken
Pugs 077 Dept. MKTD
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Electronic module (transmission control)

Electronic module

External connection
socket

Mechatronik, complete

Veydraullk Mol € Mo

Dewupbtsom
Arar

vt Tha two speed sensors for the turbine and oulput
speeds, the thermo-sensor and the position swilch
are permanently integrated at the E module.

The electronic module (electronic Iransmission conlrol, EGS) procassas signals from the transmission,
the engine and the vehicle.

From the signal inputs and the memaorised data the control program compules the correct gear and converter
lock-up clutch setting and the optimum pressure settings for gear shift and lock-up clutch control.

By means of special output-side modules (power output stages, current regulalor circuits), the EGS controls
the solenoid valves and pressure regulators and thus influences the hydraulics of the automatic transmission.

In addition, the amount and duration of engine interventions are supplied to the engine managemaent by
way of the CAN bus.

ZF Getriche GubH
Puctional descripeion GHP26 Ssarbriicken
Puge 078 Dege. MKTD
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CAN and series line
Signals are always fransmitied batwean tha individual items of equipmeant by the CAM bus.
Controllar Araa Network (motor-vahicle bus systam)
For reasons of availability, signal transmission between SZL and EGS nol only usas the bus line
but alsa an additional unidractional series lina from SZL to EGS.
The serias line musl maintain tha same security standard as the CAN link.
The CAM bus is provided with mechanisms (chack sum ete.) that ensure tha highly raliabla transfer

of data.

if data ars transmitted from one bus line to another, a.g. fram K- CAN ta P- CAN, the cantral gateway
madula farms a link in the data transter ehain.

Schematic communication diagram

Display

-

- [
Uni-directional saries lina

Salactor lever

Punctiomal descripeices GHPG Ssarhrilcken
Pugs (170 . Diept. METD




o g0/ 92 P

The data that tha transmission contral unit neads to select the comact gear, for axample
Injection time, engine speed, throttle butterly angle, engine temperature, angine interventions

are ranemitied by the PT CAM bus to tha transmission control unit. The solencid valves and pressure
ragulating valves ars actuated directly fram the Machatronik module.

Signals that can be ranemitied via the PT CAN bus ta tha EGS conlral unit and thenca to other
contral units are:

Signals Transmitter Recaiver
Transmission salactor switch SZL EGS
Tarminal status CAS EGS
Ceaniral locking CAS EGS
Transmission data EGS CAS
Engine dala DME / DDE EGS
Wheal rotating speads DSC EGS
Braking reguirement EMF EGS
Transmission data display EGS Instr. parsl
Check Control massage EGS Instr. panal
Targue requiramant EGS DME
Oparating voltage Powear module EGS
Stalionary consumars EGS Power module

Transmigsion lurbine and autput spaeds ara datected by Hall-affect sensors, which transmit tha
values directly o the Machalranik madula.
In the same way the position swilch signal is supplied directly ta tha E module.

The ability In program the transmission cantrol units by lash code is also available here.

The programming procedurs is largaly based on DME programming, bul madifiad to suit tha oparations
parformed by the Iransmission conlral units.

The transmission conlral unit's procassar has a 440 KB intarnal flash memeory.. Of this capacity,

approx. 370 KB are occupiad by the basic transmission pragram. The remainder, approx, 70 kB,

is usad o store vehicle-specific application data.

Preesure adaptation lakes place automatically during the journay.
After axchange or repair work on the awtomatic transmissian, the pressure adapter must be

rasal with a suitable tastar. After that it is best lo carry out a test run and salact all the
gaars in the ransmission.

For further information, see the "ASIS" operating description..

ZF Getriche GmbH
Punceional descripcics: (GHE26 Ssarbriicken
Page (40 : Dept. METD
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Mechatronik block circuit diagram - 6HP26 BMW

KL1S - Sig ('Lg_

K30 Ve, A 14

-t 1

Automatikgetriebe 6HP26 BMW
E- Schaltung

* L3 vom Positionssenncr bel Vaowendung des Postionsensons sun BHP20M
= LA vom Pasitionssenscr bel Verwerdung des Positionsensors aus 0HP20M

ZF Getrishe GmbH
Fuctional descripeion GHP26 Sartrticken
Puge 081 Depe. MKTD
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| Pin asslanment at transmission Blua - 6HP26 BMW with E-shift .

T Assigned to: [ Notes: |
1 Series ling Avellability Iine from stg. col. switch centar
2 CANL CAN low
3 ISO K K line {for example application)
4 not in use
5 not in use
8 CANH CAN high
7 not in use
8 not in
9 Terminal 15 Wake-up signal, terminal 15
10 P signal P line for etarter Inhibit
11 not in use
12 not in use
13 Terminal 31-1 Earth {ground)
14 Terminal 30 Permanent positive (EGS supply voltage)
15 not in use
16 Terminal 31-2 Earth (ground) 2
ZF Getriche GanbH
Funceional descripeion GHE2S Ssarbrticken

Puge 42 Dept. MKTD




4

83/ 92 P

Mechatronik block circuit diagram - 6HP26 BMW

LT S 5 >

KLX) - Vers. (.-ﬂ A
1,-004

o o

K Lotung

i L Bhrfrock ! ol Nl
Ineriock 1B
p o B ”
'
AN Signal - L
) ——o
Y
.
o a
M Goaso | @
Tops $ 3
Tipp -
Automatikgetriobe GHP26 BMW
M- Schaltung
ZF Getriche GmbH
Puctiona! descripeion GHE26 Ssarbritcken
Pugs (183 Dent. METD
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Pin assignment at transmission - 6HP26 BMW with M-shift
[Pin Assigned to: [ Notes:
1 M gate mme Manusl shift program
é CAN L CAN Jow
3 ISO K K line {for example application)
4 Touch - Manusl downghift
5 Touch + Manual upshift
8 CANH CAN high
7 Shiftlock nal nd Interlock
8 not in use
9 Terminal 15 Wake-up signal, terminal 15
10 P signal P line for starter inhibit
11 Shiftlock Apply besks before selscting position
12 not in use
13 Terminal 31-1 Earth (ground)
14 Terminal 30 Permanent positive (EQGS supply voltage)
15 Interlock
16 Terminal 31-2 Earth {ground) 2
ZF Getriche GmbH
Functional descripeion GHP2S Ssarbriicken

Degt. MKTD
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6HP19 passenger-car automatic transmission

Technical data

Transmission type

Transmission capacities

Converter

Gear
Ratio

Positions

Contrel system

Welght (with oil)

Passanger-car automatic transmission with & forward spaeds and 1 ravarse
Standard layout in vahicle

Tmax Engine al 4000 1/min = 350 Mm = 400 Mm **
P max =180 kW = 200 KW
bei 5500 1/min bai 5000 1/min

nomax in 15l - Sth gear = 7200 1/min = BE00 1/min
rmax in &th gear = BE00 1/min = SB00 1/min
fomax  KD- shift = BROO 1/min = BOO0 1/min

T max Turbine forward = 560 Mm = 560 Mm

T max Turbine revarsa = 300 Mm = 300 Nm

Conditions bas to be agresd

= 230 Nm: W 235 R 2GWK

=310 Mm: W 245 R 2GWK

=310 Mm: W 255 AH 2GWK
aptional: W 255 RH 2GWHK TD

1. 2. 4 4 & & R
417-234-152-1,14- 0,87 - 0,68/ - 3,40

P.RMND
Electronic shift availabla

Machatranik  (Elektrehydraulic)
Contrallad on-load shifts
Various shift programs available

=310Nm 72,0 kg / 350 Nm
=310 Mm 75,0 kg { 400 Nm
=310 Mm 78,5 kg / with torsion damper




d 86|/ 92 P

6HP19 A passenger-car automatic transmission

Technical data

Transmission type

Transmission capacities

Converter

Gear
Ratio
Head gear (head set)

Moment distribution
Front axle / rear axle

Positlons

Control system

Weight (with oll)

Passanger-car autormnatic transmissian with & forward spaeds and 1 ravarse
4 weal arive  layout in vahicle

T max Engina at 4000 1/min = 350 Mm =400 Mm **
P max =180 kW = 220 kW
bai 5500 1/min bai OO0 1/min

i max in 15t - 5th gear = 7200 1/min = 6500 1/min
fmax in Gth gear = BEO0 1/min = 5600 1/min
mmax KD- shift = B500 1/min = G000 1/min

T max Turbing forward = 560 Nm = 560 Nm *

T max Turbine revarsa = 300 Nm = 300 Nm

Slipping moment limit in he 18t gear
Conditions has to be agresd

< 230 Mm: W 235 R 2GWK

=310 Nm: W 245 R 2GWK

=310 Mm: W 255 RH 2GWHK
aptional: W 255 RH 2GWEK TD

1. 2. 4 4 5 6 R
417-234-152-1,14-0,87- 0,68/ - 3,40
2,7 ... 45 Lavels in 6% staps

50/ 50

PR MND
Electronic shift availabla

Mechalranik  (Elektrohydraulic)
Contralled on-load shifts
Various shift programs availabile

<310 Mm 108,0 kg / 350 Nm
=310 Nm  112,0 kg / 400 Nm
=310 Nm  113,5 kg / with lorsion dampar
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6HP19 A passenger-car automatic transmission

Technical data

Transmission type

Transmission capacities

Converter

Gear
Ratio
Head gear (head set)

Moment distribution
Front axle / rear axle

Positions

Control system

Weight (with oll)

Passangar-car autamatic transmission with 6 forward spaeds and 1 raverss
4 waal drive  layaut in vehicle

T max Emngina al 4000 1/min =420 MNm
P max = 236 kW
bai 8000 1/min

nmax in 150 - 5th gaar = 7000 1/min
nmax in&th gear = BE00 1/min
nmax KD- shift = B300 1/min

T max Turbingé forward = 560 MNm *

T max Turbine revarsa = 300 MWm

Slipping moment limit in he 15t gear

bis 300 Mm: W 245

bis 400 Mm: W 255

With conlralled-slip lock-up clulch
Tp =80 - 230 Mm af ap = 2000 1/min

i 2 a. 4. A G. A
417-234-1562-1,14-087- 0,69/ - 340
2,7 ..45 Lavals in 6% staps

50/ &0

PR M D
Electronic shift availabla

Mechatranik  (Elsktrohydraulic)
Contralled on-load shifts
Various shift programs available

114 kg {(gilt fdr W 245 with out torsion dampsar)
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6HP26 passenger-car automatic transmission
Technical data

Transmission type: Passenger-car autornatic Iransmission with B forward speeds and 1 reverse
Standard layout in vehicla

Transmission Tmax Engine at 4200 1/min = 600 Mm
capacities: P max Engine at 5800 1/min = 320 kW
nmax in 1&t - 5th gear 1/min = G200 1/min
nmax in &th gear 1/min = 5000 1/min
nmax KD shift 1/min = G000 1/min
Tmax Turbine forward = 800 Mm
Tmax Turbine revarsa = 500 Mm
Converter: With controllad-glip lock-up eluteh in pears 1- 8 and Ravarsa
Parmissible continuous spaed = 7000 1/min
Tp=220- 412 at Mp = 2000 1/min
Gear: 15t 2 Zrd ath Sth &th Reverse
Ratio: 4171 2.340 1.521 1.143 0.BET 0691 - 3.E28581403
Positions: Provision for mechanical shift with choics of 8 salector lever positions

P,A, N, D5, 43,2

Control system: Electrohydraulic (Mechatronik)
Conlralled on-load shifts
Various shift programs available (ASIS)

Weight: app. 89 ko with oil

7F Ciztriehe GunkH
Puctimnal descripeion GHE2G Searhmilcksn
Pap= (144 Dept. METD
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6HP26 A passenger-car automatic transmission

Technical data

Transmission type

Transmission capacities

Converter

Gear
Ratio
Head gear (head set)

Moment distribution
Front axle / rear axle

Positions

Control system

Welght (with oil)

Passangar-car automatic transmission with & forward spasds and 1 raversa

4 waal driva  layaut in vehicle

T max Engine al 4200 1/mir =440 Mm
P max = 230 kW
bai 8800 1/min
nmax in 150 - 5th gaar = 7200 1/min
rnmax in &ih gear = BE00 1/min
fomax KO- shift = 7000 1/min
T max Turbing farward = 700 Mm
T max Turbine reversa = 400 Mm

= BOO Mm
= 320 kW
bai 5800 1/min
= B200 1/min
= 5000 1/min
= B000 1/min
= 200 Mm
= 500 Mm

W 2BD 5 - 2 WK < Trmax Matar 440 Nm with contralled-slip lock-up clulch

Tp =120 - 300 Mm bei np = 2000 1/min

W 280 5 - 2 WK = Trmax Matar 440 Nm with contralled-slip lock-up clulch

Tp=210 - 410 Nm at np = 2000 1/min

1. 2 3 4 5 6 R
417-234-152-1,14-0.87 - 0,69/ - 3,40
27 .37

50 /50

PR MND
Machanical or alactronie shifts

Meachatranik  (Elektrohydraulic)
Caontralled on-load shifts
Various shift programs

128 kg /440 Nm
136 kg / B00 Mm
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6HP26 A 61 passenger-car automatic transmission

Technical data

Transmission type

Transmission capacities

Converter

Gear
Ratio
Head gear (head set)

Moment distribution
Front axle / rear axle

Positions

Control system

Weight (with oll)

Passangar-car autamatic transmission with & forward spaeds and 1 raverss
4 wasl drive  layaout in vehicle

T max Engina at 4200 1/min =440 Nm = 600 Nm
P max = 230 kW = 320 kW
bai BE00 1/min beai 5800 1/min
rmax im 15t - Gth gear = 7200 1/min = 6200 1/min
rmax  in Gth gear = 5600 1/min = 5000 1/min
nmax KD- shift = 7000 1/mirn = BO0A0 1/min
T max Turbine forward = 700 Mm = 800 Mm
T max Turbing revarsa =400 Mm = 500 Mm

W 280 5 - 2 WK < Tmax Motar 440 Mm with contrallad-slip lock-up cluteh
Tp=120 - 300 Mm at np = 2000 1/min
W 280 5 - 2 WK < Tmax Motar 440 Mm with contrallad-slip lock-up cluteh

Tp =210 - 410 Nm at np = 2000 1/min

1. 2 '3 4 5 & R
417-234-152-1,14-0,87- 0,69/ - 3,40
27 .37

o0 /50

PR ND
Machanical or alactranic shifts

Mechatranik  (Elsktrohydraulic)
Contralled on-load shifts
Various shift programs

136 kg f 440 Nm
143 kg ¢/ 600 Nm
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6HP32 passenger-car automatic transmission

Technical data

Transmission type

Transmission capacities

Converter

Gear
Ratio

Positions

Control system

Weight (with oil)

Passanger-car automatic transmission with & forward spaeds and 1 ravarse

Standard layvout in vehicle

Diesal

Tmax Engina = THO Mm

bai 2500 1./min
P max = 320 kKW

bai 4500 1/min
nmax in 15l - 5th gear = 5000 1/min
nmax in Gth gear = 4000 1/min
rnmax KD- shift = 4800 1/min
T max Turbing foward = 1000 Nm
Tmax Turhine revarsa = B00 NMm

W 300 S - 2 WE with cantrolled-slip leck-up cluteh

Tp = 440 - 800 Nm at np = 2000 1/min

1. 2. 3 4 5 B R
417-2,34-152-1,14 - 0,87 - 0,63/ - 3,40

P.A N D
Electronic shift

Machalranik (Elektrohydraulic)
Contralled on-load shifts
WVarious shift programs

240 kg [/ with out torsion damper
103 kg / with torsion dampar

Banzin

= 700 Nm
baai 4000 1./min

= 320 kW
bai 5700 1/min

= BOOO 1/min
= 4700 1/min
= 5800 1/min
= 1000 Nm
= GO0 Nm
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6HP32 A passenger-car automatic transmission

Technical data

Transmission type

Transmission capacities

Converter

Gear
Ratio
Head gear (head set)

Moment distribution
Front axle / rear axle

Positions

Control system

Weight (with oll)

Passangar-car autormnatic transmission with & forward spasds and 1 ravarss

4 waal driva  layout in vehicle

Diaseal

T max Enging = 750 Nm

alt 2500 1/min
P max = 320 kW

al 4500 1/min
nomax in 15t - 5th gear = 5000 1/min
nmax in&th gear = 4000 1/min
fomaxy KO- shift = 4800 1/min
T max Turbine forward = 1000 Mm
T max Turbine revarsa = B00 Mm

W 300 S - 2 WK with controlled-slip lock-up cluteh

Tp =440 - B00 Nrm at np = 2000 1/min

1. 2 3 4 5 & R
417-234-152-1,14-0.87 - 0,69/ - 3,40
212 .. 257

50/ &0

F.HMND
Machanical or alactranic shifts

Meachalranik  (Elektrohydraulic)
Contralled on-load shifts
Various shift programs

159 kg

Benzin

= 700 Mm
at 4000 1/min

= 340 kW
at 5200 1/min

= BO00 1/min
= 4800 1/min
= 5800 1/min
= 1000 Nm
= GB00 Mm




