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\ Introduction / note .

This brief technical description is intended to supply the necessary technical information on the
components, construction and function of the automatic transmission.

Information status: June 01

For amendments and additions to the technical dala, please refer to the latest Technical After-Sales
Service information.

Reproduction, duplicalion or translation either wholly or in part are not parmitted unless the authors’ written
permission has been obtained.

6HP19 automatic transmission
6HP26 automatic transmission
6HP32 automatic transmission
ZF Getrishe GebH
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Key to coloured sectioned diagram 6HP19
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Turbine
Converter lock-up clutch piston
Stator

Converter cover

Pump

Transmission housing

Oil pump

Front single planetary gear set
Clutch "A"
Clutch "B"
Clutch "E"
Brake "c"
Brake D"

Rear double planetary gear set
Output flange

Oil filler plug

Output speed sensor
Pressure regulating valves
Qil pan

Magnet

Oil mesh strainer
Hydraulic control unit
Turbine speed sensor
Suction pipe to oll strainer

Torque converter

(With integral eonvarter dome and axtansion)
(half-moan pump version)

{Mechatronik)
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| Brief descrietiun - aeneral I

The ZF 6HP26 automatic transmission has bean developed for vahicles with an engina tarquea of up to 600
Mewton-melras (Mm ).

To mateh the installed position of the angine, the automatic transmissicn is also arranged longiludinally.
It uses tha planstary gear train principle, with hydraulic-alectronic contral; the hydraulic and eleciranic
contral units form a composite element that is installed as a singla unit inside tha automatic
transmission and refarred to as "Mechatronik”.

A new feature is decoupling of the transmission whan tha vahicle is at a standetill, thal is to say

instead of the angine remaining connectad to the canvarter and tha vahicle baing prevented from moving by

applying the braka, the converer is disconnacted and only a minimum rolating load remains. This has the affect

of further reducing fual consumption. The electronic ransmission contral uses a newly devaloped shift strategy
known as"A S | 5" [Adaptive Shift Strateqy).

For this, pleass refar o the separata functional description.

The BHP26 automalic Iranemigsion is about 13 % lighter than the pravious S-spead unit, accelerales 5 9%
faster and uses about 7 % lass fuel.
It alga cortains fewar components:

o S-speed fransmission app. 680 parls
o G-zpeed fransmission app. 470 parls

The B-spasd automatic transmission is 5 cenlimeatras sharter than the S-speed transmission.

Engine power reaches the transmission via a hydrodynamic torque convertar with integral converter lock-up
eluteh.

The input torque limits ara:

BHP12  max. torguea: 420 Mm
BHP2E max. targue: BOD Mm
GHP3Z2  max. tarque: TED Mm

The & forward gears and 1 reversa gear are obtained fram a singla-wab planatary gear set fallowead by a
double planstary gear sal.
Using these Lepellstiertype gear sels, it was possible to abtain 8 farward speads.

The single-web planatary gear set consists of:

1 sunwheel

4 planetary gears meshing with it
1 planatary gear carrier

1 ring gear of annulus

The following double planstary gear sel consists of:

2 zunwheels of differant sizes

3 short planatary gears meashing with them
3 long planatary gears mashing with them
1 planatary gear carrier

1 ring gear or annulus

ZF Getrieke GunbkH
Punctional descripics (HEDS Searbrilcken
Puge G Toept. METD
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| Sinale-web Blanetau aear set .

Baffle plate A
Ring gear 1

Cylinder
Planetary gear 1

Compiled by ZF Getriebe GmbH
Fuctional Description 6 HP 26 Saarbriicken
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Rear double planeta ear set

Plgnetary gear Ring gear 2
spider Brake D Planetary gears (short)

Sunwheel 2
Clutch A Clutch B

Double planetary gears (long)

Compiled by ZF Getriebe GmbH
Factional Description 6 HP 26 Saarbriicken
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Si

le-web planeta ear set

Quter plate carrier,

Inner plate carrier,
brake D
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| Gear ratios .

The ratios for the various gears are obtained by diverting the incoming torque through various elements of the
planetary gear train and braking other elemants.

Output is always via the ring gear of the second, downstream planetary gear sel.
See also description of power flow.

The mechanical gear ratios are:

1st 2nd 3rd 4th 5th 6th Rev.

4171 2340 1521 1.143 0.867 0.691 3.403

Schematic diagram of 6HP26 / 6HP32 transmission

A B D
g

m'r_'% i

P

51 52
- e
ZF Getriche GwbH
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\ Descrigtion of individual comgonents .

The hydrodynamic torque converter
Converter operating principle

The torgue converter consists of the impeller, the turbine wheel, the reaction elemant {stator) and the oil
content needed to transmit the torque.

The impeller, which is driven by the engine, imparls a circular flow to the oil in the converter.
This oil strikes the turbine wheel, which causes the flow to change its direction.

The oil flows out of the turbine wheel closs to the hub and strikes the stator, where its direction is changed
again to a direction suitable for re-entering the impeller.

The change in direction at the stator generates a torque reaction that increases the torque reaching the turbine.
The ratio between turbine and impeller torque is referred to as torque multiplication or conversion.

The greater the differance in speeds of rotalion at the impeller and turbine, the greater the increass in torque;
The maximum increase is obtained when the turbine wheel is stationary. As turbine wheel speed increasss,
the amount of torque multiplication gradually drops.

When the turbine wheel is rotating at about 85 % of the impeller speed., torque conversion reverts o 1,
that is to say torque at the turbine wheel is no higher than at the impeller.

The stator, which is prevented from rotating backwards by a freewhesl and the shaft in the transmission
housing, runs freely in the oil flow and averruns the freewhesl. From this point on, the converter acts only
as a fluid coupling. During the torque conversion process, the stator ceases to rotate and bears against the

housing via the freewheel.
SN
;
To&
= [To transmission |
Situafion when driving off
bebiascdm b o (=4 sﬂmm stil
( 4 a8 <2
m n.sd-om;:lhg - nT<nP
rotates A W Turbine whesl nins
. :D E._.@ @ @ slightly slower than
impeler
ZF Getriche GmbH
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6HP26 - torque converter

without torsional vibration damper

Lined plate (converter
lock-up clutch)

Pigton (converter
lock-up clutch)

Converter journal
(location in flywheel)

Attachment to flywheel

torque converter
W260 S - 2GWK

|||||
24

pump

Converter hub

ZF Getriche GebH
Puctional GHE26 Ssarbricken
Pags (112 Dept. MKTD
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6HP26 torque converter with torsional vibration damper

Upper half: W260S-2GWK/TD
Lower half: W280S-2GWK/TD
1 Space behind lock-up clutch
2 Lock-up clutch piston
3 n_mot
4 Lined plate of lock-up clutch
5 Torsional vibratiuon damper

Punceianal descripeion GHP26

SvEN®

Converter cover
Turbine

Impeller
Stator

Stator freewheel

ZF Getrighe GmbH
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Converter lock-up clutch

The converter lock-up clutch (WK ) is a device that eliminates slip in the torque converter and therefore
helps to keap fuel consumption to a minimum.

The WK is engaged and released by the coniral system. During the actuating phase, a slight difference is
selected betwean the impeller and turbine wheels. This transmits vibration caused by engine rotation

to the transmission, after it has been additionally suppressed by a torsional vibration damper.

This procedure ensures optimum shift quality and improves the noise pattern.

Pressure at the WK piston is determined by an electronic pressure control valve (EDS 6 ).

See also the ail flow diagram.

In accordance with the vehicle manufacturer's wishes, the lock-up clutch can be controlled and engaged in any
gear from 1 to 6. The slandstill decoupling facility is new. Instead of the engine continuing to drive the
converter when the vehicle comes to a standstill (so that the foot has to be kept on the braks), the converter
is disconnacted from the driveline so that only a slight residual load remains. This further reduces fuel
consumption. Decoupling is by actuating clutch A in the transmission, and is dependent on load and

output spead.

® ® O

1 Space behind lock-up clutch 6 Converter cover
2 Lock-up clutch piston 7! Turbine

3 n_mot 8 Impeller

4 Lined plate of lock-up clutch 9 Stator

5 Torsional vibration damper 10 Stator freewheel

Punctional descripcion GHP2G Saarhriicken
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Hydraulic and mechanical flow in the converter

WK_auf n_Mot > n_Turbine

When released (conversion mode), oil pressures
behind the lock-up clutch piston (1) and in the
turbine area (2} are equalised. The direction of
flow is through the turbine shaft and the area
behind the piston into the turbine area.

Oil flow, WK_released

Systern pressure from "
main pressure valve
.\\ m‘ L CL)
" "
v
Red &oin Lubrication
pressure

tyg-

|lM

From electronic
transmission control

ZF Getriche GmbH
Funcrional descripeion GHP2S Ssarbrticken




4 16192 P

Hydraulic and mechanical flow In converter

WK_zu n_Mot = n_Turbine

To engage the lock-up clutch (4) the direction

of ail flow in changed (reversed) by a valve A
in the hydraulic control unit. At the same \.f".)'
time the space behind the lock-up clutch

piston (1) is vented.

Oil pressura extends from the turbine (1) :
area (3) to the lock-up clulch piston and .
presses it against caver (5) (outer shell of V
converter). This locks the turbine wheel (8) (1 )
by way of the lined disc batween the piston Ner
and the cover and enables the drive lo pass

sither without slip or with limited slip to the

planetary gear train in normal operating

conditions.

Systemn prassure from
main pressure valve »

W s

> =

WM (4

Reduced main
pressure

[+ by

From electronic
transmission control

ZF Getriche GibH
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Qil pump (half-moon pum

The oil pump is of "half-moon” pattern and delivers app. 16 sq. cm of oil per revolution.
It is located between the torque converter and the transmission housing.

The converter is supported in the pump by a needle roller bearing. The pump is driven direclly from the
engine via the converter shall and supplies il to the transmission and the hydraulic conlrol unit.

The pump draws in oil through a filter and delivers it at high prassure to the main pressure valve in the
hydraulic conltrol unit. This valve adjusts the pressure and relums excess oil to the oil pan.

Pump housing
!
~ Intermediate plate
Ring gear
Centring plate
Impeller

Stator shait

Shaft sealing ring
Snap ring
Intake port
Bearing R
Cord ring seal
To mash filter
{oil intake pipe)
ZF Getrishe GmbH
Funceional descripeion GHP26 Ssarhriicken
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| Shift elements .

The other shift elemeants in addition to the converter lock-up clutch (WK) are:

- three rotating multi-plate clutches A, Band E
- two fixed multi-disc brakes C and D

All gear shifts from 1st to 6th or from 6th to 1st are power-on overlapping shifts, that is to say during
the shift one of the clulchas must continue to transmit the drive at lower main pressure until the
other clutch is able to accept the input torque.

The shift elements, clulches or brakes are engaged hydraulically. The oil pressure is built up between the
cylinder and the piston, thus pressing the clutch plates together.

When the oil pressure drops, the cup spring pressing against the piston moves it back ta its
original position.
The purposs of these shift elements is to perform in-load shifts with no interruption to traction.

Multi-plate clutches A, B and E supply pawer from the engine to the planetary gear train;
multi-disc brakes C and D bear against the transmission housing in order to achieve a torque reaction effect.

BB

—

/
/
/

\

\ 7
1 Muli-plate clutch B 5 Shaft key
2 Clutch cylinder B, outer plate carrier 6 Brake cylinder C, outer plate carrier
3 Multi-disc brake C (bears against transmission housing)
4 Brake cylinder C, outer plate carrier 7 Transmission housing
ZF Getrishe GmbH
Punceional descripeion GHP26 Ssartrticken
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Example of multi-plate clutch (clutch E

Cluich E is equalised in terms of dynamic pressure, that is to say its piston is exposad to the oil flow

on bath sides, in order to prevent pressure build up in the clutch as the speed increaseas. This

equalisation process is achieved by baffle plate (1) and pressure-free oil supply via lubricaling passage (2),
through which the space betwsen piston and baffle plate is filled with oil.

The advantages of this dynamic prassure equalisation are:

- reliable cluch engagement and releasse in all speed ranges
- improved shift refinement

1 Lubricating oil passage 7 Cup spring
2 Turbine shaft 8 Clutch plate cluster
3 Main pressure supply to clutch E 9 Baffle plate
4 Ring gear, planetary gear set 1 10 Space for dynamic pressure equalisation
5 Cylinder E (outer plate carrier) 11 Inner plate carrier E
6 Piston E 12 Space between piston and cylinder
ZF Getriche GubH
Functional descripeion GHP25 Szarhrticken
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Action of shift elements '

Turbine shaft Gear set 1 Fixed connection to Gear set 2
(single) transmission housing (double)
\
Ring gear 1 ‘ Shaft key
Stator shaft ‘ \'\ y Ring gear 2
Turbinenwelle T
‘ ¢/, b "
r 4=y o  Sunwheel 2
~ Sunwheel 3
Leitradwelle [
v -
—1T = .
=1
Sunwheel 1 _ )
Planetary gear carrier
Input : Output
Double planetary gear carrier
Compiled by ZF Getriebe GmbH
Fuctional Description 6 HP 26 Saarbrilcken
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| Shift mmrlaa contral i

Whan ovarlap gear shilts taka place, freawhaals ara nat used but are raplaced by suitable actuation of the
ralevant clulchas (slectronic-hydraulically}). This enables bath waight and space to ba saved.
The slectronic-hydraulic shift action is oblainad by means of various valves in tha hydraulic contral unit,

actuated by prassura regulators.
They engage or disangage the relevant cludches or brakas at the correct moments.
The electronic contral unit is combinad with tha hydraulic control unit and installed as a single unit in tha

transmission (Mechatronik).

Schematic diagram of shift overlap eontrol

Speed of
ton | Enanespess

Pressura
Torous
FF Getriebe Gk
Puncziomal deseriprice HF2E Seartmilcken
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| Parklﬁ lock i

General:
The parking lock is a device that prevents the vehicle from rolling away out of control. It is engaged when the
vehicle is standing still, either purely mechanically or electrically depanding on the transmission version.
The mechanical version uses a wire cable from the selector lever unit in the vehicle to the
fransmission.
The slectrical version is engaged by a stearing-wheel pushbution (on the SZL = steering-wheel
swilching centre) with a cable leading to the transmission.
The parking lock mechanism inside the transmission is as in previous versions.
The parking lock acts by inserting a pawl into the teeth of the parking lock gearwhesl on the transmission
output shaft; this prevents the rear wheels from turning by way of the propeller shaft and rear-axle final drive.

1.) Mechanical version:

On the puraly mechanical version, the parking lock is engaged al the vehicle's selector lever, which is
connacted by a wire cable to the detent disc in the transmission.

1 Parking lock gearwheel 5 Selector lever (gear shift lever)
2 Connecting rod 6 Detent spring
3 Parking lock pawl 7 Detent disc
4 Guide plate 8 Torsion spring
ZF Getriche GwbH
Puncsional descripeion GHP26 Szarhrticken
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2.) Electrical version: e

On the electrical version, the parking lock is engaged by a mechanical gpring system in the transmission and
sacured electrically. All drive posilions are also selected elecirically. The detenl disc in the transmission is
omitted, and replaced by a parking disc and lock cylinder with solencid valve (MV3).

The parking lock is actuated by way of the position switch (hall-effect sensor) on the e-module.

Function:

When the park position is deselected, MV2 resets the parking lock valve in the hydraulic control unit.
The main pressure that is presant there reaches the parking lock cylinder and pushes the piston back
to releass the lock.

MV3 is energised and locks the piston additionally by means of the ball catches.

Wire cable maunt an culside of fransmission via dedent dec shafl

When the park position is selected, MV3 is de-energised. The mechanical piston lock at the ball catches
is released and the pision is able to move.
In this situation, MV2 is also de-energised. The parking lock valve retums to ils rest position and vents the

parking lock cylinder. The pre-tensioned torsion spring at the parking lock disc pulls the piston in the "park”
direction and engages the parking lock.

An additional wire cable at the parking lack disc can be used to release the parking lock manually in
certain situations (for inslance an electrical failure in the emergency program).

e

Wire cable maunt an culside of transmission via delent dsc shafl

Fanctiona! description GHP26 Saarbricken
Page 023 Dept. MKTD
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Parking lock operating elements

The wire cable or linkage to the selaclor gate inside the vehicle is supplied by the vehicle manufacturer.

Detent spring Detent disc

Seleclor lever:
Connecling wire cable for emergency release with E shift
Connecling wire cable to shift gate with M shift.

Selactor lever pivot shaft Type plate

Wire cable attachment point Attaching and adjusting the wire cable

ZF Getriche GmbH
Puctional descripeion GHP26 Searhrticken
Doana 4 D ALWIYY
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Transmission control area - BMW

Controls and gear shift display

There are various forms of control available for the B-spead automatic transmissions.

They are as specifiad by individual customers and either electrically or mechanically oparated.
The selector laver can be sithar an tha centre consala or an the stearing caolumn.

1. Mechanical shift (BMW wiring)

L]
L]
L]
L]

Automatic transmission with Mechatronik

Digital Mator / Diesal Electronics {DME / DDE)

Car Access Syslem (CAS) - a davalopmeant of the alectronic immobiliser (EWS)
With Steplronic, selector lever on centre console

Diagnosis K line
Tarm. 31
Steptronic 2- pale wire
3- pale wire
*
Brifl= Lok loww 5hde
Interiock low slde
4+———| P- Senszor
CAS /EWS & o Snicek nighoside
& P/ M signal, starter inhibit
Mschatroniki kpl,
Iyl ek b Maihd rik.
automatic
Iransmission
2
14~ pole wire
[t i bon e budl oy
7F Getrishs GmhH
Fucticeal deseription GHP26 Sanrhrdcken
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Selector lever positions (location on centre console)

The selector can be usad o abtain the fallowing
gears machanically.

Position / function

P = Park. Salect only when vehicle is slanding still.
Correct procadura:
First apply the handbrake, then salect position P.

R = Raversa. Selsct only with Ihe vehicle at a standstill and
the enginea idling. =

N = Nautral. With the car standing still, apply the handbrake
as wall to prevent it from creaping forward. During the
jaurmay, only sslect neutral in an amergaency situatian
in ordar o avaid a skid.

D = Drive. Automatic gear salection for forward travel in regular driving conditions. Shifts are autarmatic
betwean 1- B8/ 6 - 1. To salect specific gears, see "Tip™ moada (M pragram).

Program selection:
The various programs are selected according to the position of the lever in the gale.
Threa basic programs are availabla:
XE program [Adaptive Transmission Conlral AGS)

S program {Adaptive Transmizsion Contrel AGS)
Tip mode [manual selaction)

Blua, position (D)
Yallow, position [S)
Yallow, ace. ta (+]) or {-)

M program
= manual |

upshift
\\. .

Sprogram | —————»

/uz:u'u

"‘-..,1_\
M program XE program
= manual . >,
downshift
ZF Cietriehe Gk
Puctinnal descripsion GHEDS Searbmilekan
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XE program (AGS) Standard drive program in pasition D

The adaplive ransmission cantrol includes various driving
programs, for exampla:

—  Towing a trailer

—  Hillelimb and descant

—  Frasway (constant speads)
—  City driving

—  Twigling roads ete.

Thess are salected automatically accarding to resistancs to
movement, lcad and accalarator pedal movarmant spaad;

dapanding an the driving situation, various shift charactaristics
are mads availabla,

S program (Sport program)
The S program iz a paformance-arientad pragram, in which the
shift charactaristics ara maoved up to highear anging spasds.
The program is salectad by maoving tha selactor lever across to
the laft gate plane but without maving it to (<) o (-).

Gears 1 -6 and 6 - 1 ara salacted automatically.

M program (Tip mode) - manual selection

The M program a manual selection program activatad when tha
levar is moved to tha laft gate plane and than o aither [+) or ().

The car can ba drivan off in gaars 1 - 3.

4th gear can be salacted manually frarm apg. 10 km/h,
&th gear can be salectad manually frarm app. 35 km/h and
Bth gear can ba salected manually fram apg. 45 km/h.

Each movemant to (+) causes a one-gear up-shift.
Each movemant to (-} cavsas a cne-gaar downshifl.

Purtional descripgion GHPMG
Puge 127
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Controls and shift details

2. Electric shift (BMW averview))

The system averview below describes the principal components us
of the electric shift. :

*  Transmission with EGS (Mechalronik) /'

*  Selector lever on steering column with SZL (swilching centre)

* Instrument cluster

*  Emergency mechanical release
The driver's gear shift requiremaent isobtained as an eleclrical signal from the selector lever or the buttons
on the multi-functional steering wheel, and transmitted by SZL via the CAN and a redundant serial line
to tha transmission control unit (EGS).In the transmission the commands are implementad after taking
various peripheral conditions into accounl. The selected gear is displayed on the instrument cluster.
The parking lock is controlled electrically and activated when the ignition key is removed.

Key signal ' Redundance for EMF
: 4 — (eciro-
Instrument cluster with display nfab, v | parking lock/EMF s
immobiliser)

Automatic transmission / Mechatronik
Mechatronik kpl,

£ Madul

Hyavnulie Modul

| Emergency mecharical
refease for parking lock

‘ |— Driver's wish |
P,R,N,D,S,+,’ l

Operation inside car

Shift position display |
P,R N,D, S, M1...M6 |
Shift-Lock reminder |
Gong for reverse gear |
Fault indications |
|
ZF Getriche GubH
Puctional descripeion GHP26 Ssarbrticken
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Controls and shift details
3. Electric shift (BMW wiring)
> Transmission with EGS (Mechalronik)

* Salector lever on steering column with SZL (steering column switching centre)
* Car Accass System CAS (development of EWS elactronic immabilisar)

Term, 15
PT CAN Wakeup
ZGM
Central
Gateway Module
< K line >
Steering-wheel switching Slbus
entre (S
° B2 Term. 30
Selector lever on
steering column
Term. 31
2- pale wire
2r serial data line
>
Mechatronik automalic transmission ,
P signal - starter inhibit
Mechatronik kpl,
) Ope e M € Madul
I::NM
i CAS
¢ >
=4 14 pole vire
ff:*o;_"
R
Magaterdd Pasiionnsoniuling
ZF Getriche GmbH
Puctional descripeion GHE26 Searbriicken
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Symbols displayed In regular driving (not emergency run mode)

1.  Position "P"- Park

Habel wm Loakrad

Hombanzaige mit Tastar flr Poa, *P*

§R
v N Pe
2 D

4 \
/ { Y | \
\/* ,/I )

| e

2.  Position "R"- Reverse

Haobal sm Lunkind

Kombianzee mit Tamar fie Pos. *P*
I »]
/Z-}||-/"‘~\.|l :NP'LO
| o O

3. Position "N"- Neutral

Habwl am Lonkiag
mit Taster fir Pos. *P*

Komblanzege
R
N P
D

/ ’ ») (O )R
f =T

KDY

4. Position "D"- Drive (normal forward travel)

Habel sm Lonkiad

Pasilion P is not part of the actual gear shift
gate and is therefare shown on the instrument
panal display as a telltale lamp when it is
selacted.

Steering wheel laver moved to R.

The R position display is highlighted when
reverse gear is engaged.

The paosition display is visible when the
ignition is on and if the transmission is

not in the P position.

Steering wheel laver moved to N.

The N position digplay is highlighted when
neutral is sslected.

The position display is visible when the
ignition is on and if the transmission is

not in the P position.

Steering wheel lever moved to D.

SN il Tastor fur Pos. * The D position display is highlighted when
neutral is selected.
= R The posilion display is visible whan the
/¢ 3 a ignition is on and if the transmission is
'f.' A S S <7 N P}" not in the P position.
| o S
ZF Getrishe GmbH

Puctional descripeion GHP26 Szartrticken
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Program selection

5. Position "D", S program (sport)

Hobol am Lenkrad
mit Taster fOr Pos P

Komblanzelge

G =R
£ G0 G N\ ¥ N P
—mr (9
Wahlhebel
am Lenkrad

Steering wheel lever moved to D.

The D position display is highlighted when
neutral is selected.

The position display is visible when the
ignition is on and if the transmission is

nat in the P position.

Press the S pushbutton om the multi-
funclional steering whesl.

The sport program is indicated by an

S telitale lamp on the instrument panel.

6. Position "D"- manual selection program (Steptronic mode M1...M6)

Habal sm Lonkiag

Kombianzewge mi '_“.‘ 'g r?. .,.._
U -
{ ¢) )Ny IS N Pe-
p— e T g B
o Wahlhabael
am Lonkrsd

Steering wheel laver moved to D.

The D position display is highlighted when
nautral is selacted.

The position display is visible when the
ignition is on and if the transmission is

nat in the P position.

Press the (+) or {-) bution on the multi-
funclional steering wheel.
(+) = upshifts, (-) = downshifts

The sport program is shown by the
M1....MB6 telitale lamps on the
instrument panel.

ZF Getriche GembH
Puctional descripeion GHP26 Searbriicken
Page (151 Dept. MKTD
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Symbols displayed in emergency run mode

Mechanical-shift transmission - emergency run with power available forwards
and CAN communication

Habal am Lanking

r—" it Tt s The EGS controls the instrumant panal
|
display. All arrows flash.
Z\R The R, N and D pasition lights remain an.

A 1 S T n N [P Pasition light D flashes alternataly with

! . A ; ' the other position lights.

P 7 1,\
Pasilian "D" flashes
All arrows fash

Mechanical-shift transmission - emergency run in position P with CAN communication

Habal s Lanknad

Komblunisiu il Tasbar Uy Poa,

The EGS controls the instrumeant panal

display. All arrows flash.
E\\ R Position lights B, M and D remain ar.
ol B AN Pk Pasition "P" is highlighted.
III L' ' L ¥ .I v
Ter] x/0 |
E ‘“‘-.
Position "P" Al arrows flagh

Mechanical or electronic transnmission - emergency run without CAN communication

Hialuil @ Lnskr nid

LT i il Tatme fOr P, *P*

If the EGS fails completaly or thara is a
CAM bus fault, the instrument panal itsali

=\R contrals the display.
L T ey R N P All arraws flash.
/ Nl v = Position lights B, N and D remain an.
8 | =/ D The pasition display is switched off.
Al arraws flash

When the ignition is switched on and the angine started, the gate patterm and franamission pasition "P" ar
"M" will be displayed. All arrows are shown.

In ransmission pesitions D or B only tha arrow far the permissible shift direction is shown instaad of
position "W

£F Cistriebe Gk
Seartmileken

Trept. METD

Purtinnal descripeion GHF2G
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\ Descrigtion of aears / Bower flow I

Power flow in 1st gear

Shift elements: Clutch
Brake

o»

n 1 l -1 1 n{b.idél

§ 17 |
| - no..ul l nf 0 7 -[ ni 0 |
18l gear 1,820 I nfo. s8¢ -.l- n/=0.648)

n o | n[-0.65¢ ‘ nio.uv;

=4 171

FPunctional descripeion GHP2S Searbrticken
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Description of 1st gear power flow

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

Ring gear 1 drives the planeatary gears that roll round fixed sunwheel 1.
This drives planelary gear spider 1 and also the outer plate carrier "A” and the inner plate carrier
of clutch "B".

When clutch "A" is engaged, sun wheel 3 in the double planetary gear set is driven; this meshes with
the short planelary gears.

The double planetary gear set bears against the transmission housing by way of brake "D". This enables
ring gear 2 (output shaft) to be driven in the same direction as the engine via the long planelary gears.

Gear set 1 Fixed cornection o Gesr sed 2
(single) fransmission housing (dauble)
) Riryg pesr 1 Shaft koy Ring gear 2
o =k A B S v S . | Surmhesi 2
Surrabesl 3
Stator shat o -
E L
' i —
Surmwhesd 1 ‘ ) -
Ptsu-ygn} =
Input spider — (=" Output
Double planetary gear carier
ZF Georiche GbH
Fanctional descripelon GHP26 Soarbricken
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Power flow in 2nd gear

Shift elements: Clutch

. N0 427
%/
no. 208
n 488
. - no.6b7
i=2 340

shat
—>
Input Output
2nd pear
ZF Getriche GmbH
Punctional descripeon GHP2S Szarhriicken
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Description of 2nd gear power flow

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

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

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

When clutch "A" is engaged, sunwhesl 3 in the double planetary gear set is driven; this meshes with
the short planetary gears.

Sunwheel 2 is locked to the transmission housing by brake "C".

The long planetary gears, which are meshed with the short planetary gears, roll round the fixed
sunwheel 2 and drive the double planetary gear spider and ring gear 2 in the diraction of engine
rotation.

Gear set 1 Fined connecticn ko Ger sed 2
(single) transmissicn housing (doubie)
sran
E— Ring gear 1 - Ring gear 2
A 8 C Y s | Sunwhieel 2
Sunviieel 3
Stakor shafl
E
s T
Surmbed 1 ; b
Input spides o = Output
Dauble planstary gear carrier f
78 Getriebe GmbH
Functional description GHP26 Sasrbedcken
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Power flow in 3rd gear
Shift elements: Clutch
Clutch
T
3rd gear nl
=1, 621

n.i*

i
n:o.on’ | l
(1.830f T

0

w >

Functiomal deacription GHP2G
Puge 037

ZF Getrighe GubH
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Description of 3rd gear power flow

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

Ring gear 1 drives the planstary gears, which roll round fixed sunwheel 1. This drives planetary gear
spider 1 and at the same lime outer plate carrier "A" and the inner plate carrier of
clutch "B".

With clutch "A" engaged, sunwheel 3 in the double planetary gear set is driven; this meshes
with the short planetary gears.

Sunwheel 2 is driven via engaged clutch "B".
The long planetary gears, which are in engagement with the short ones, can not roll round fixed sunwheel 2
and drive the blocked double planelary gear carrier in the direction of engine rotation.

Geer set 1 Fixed connecticn jo Ger sl 2
(single) transmission heusing (doubie)
Sraft koy
Turtine shaft Fing geee:1 Ring gear 2
A B 5 ..\ D Surwhed 2
— Surwhed 3
Stator shaft
—
£ d —
Suriest? o
Input - = : = 1 Output
Double planetary gear carier f
ZF Getriche GevbH
Functional deacripeion GHP26 Saarbritcken
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Power flow in 4th gear

Shift elements: Clutch
Clutch

m >

nf—"‘] e [T fi - n[mm
- : L~

i 4
n|o.m]‘ l | AT :‘:l | nl =

-~

'
(¥ 630] I CYE [ jp—— n[o 443
4th gear -1 e —
- n_o | nil,27 nlo.om
=1, 143 4 ’ ]’ '

ZF Getrighe GmbH
Punctional descripaon GHP26 Szarbriicken
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Description of 4th gear power flow

The turbine shaft drives the ring gear of the front, single 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 planelary gear
spider 1 and at the same lime outer plate carrier "A" and the inner plate carrier of

clutch "B".

With clutch "A" engaged, sunwheel 3 in the double planelary gear set is driven; this is in mesh with

the short planelary gears.

The double planetary gear spider is driven via engaged clutch "E".
The long planetary gears, which are in mash with the short ones, drive (together with the double
planetary gear spider) ring gear 2 in the direction of engine rotation.

Gear sel 1
(single}
R 1
Turbine shaft e
A
Stalor shafl

Funceianal description 6HP26
Page 040

Fieed cannecion to Gear set 2
transmission housing (deubile)
Srat oy Ring gear 2
B C L . 'D Sunvheel 2
Sunwiheel 3
E
B
Output
Double planetary gear carrer
ZF Getrishe GmbH
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Power flow in 5th gear
Shift elements: Clutch B
Clutch E
i AR . i
n nii.18y
' : F \
] l ‘ |
no ,001: l n[ T |
|
N .a20 1. | n[-8.043)
5th gear nl 0 | n[f a0
I =0, 867 L
Tranamiselon housing

-

Functional descripeicn (HP26 Ssarbrticken
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Description of 5th gear power flow

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

Ring gear 1 drivas the planetary gears, which roll around fixed sunwheel 1. This drives planetary
gear spider 1 and al the same time outer plate carrier "A" and the inner plate carrier of
clutch "B".

With clutch "A" engaged, sunwheel 3 in the double planelary gear set is driven;this is in mash
with the short planetary gears.

The double planetary gear spider is driven via the engaged clutch "E" and sunwheel 2 via engaged
clutch "B”.

The lang planetary gears, which are in mesh with the short ones, drive (jointly with the double planetary
gear spider) ring gear in the diraction of engine rotation.

Gear st 1 Fixed connectian to Gear set 2
(single) ransmission hausing {doule)
Shahlt
Tusbine shatt Ring gear 1 o Ring gear 2
A 8 C ’ D Surnwhed 2
Surmwhes 3
Slador shaft
E )
3 e —
— 2res
I peiie
Sunwieel 1 &x_“
Input Panswriwrore L8 , Output
Daouble planstary gear camier
ZF Getrisbe GmbH
Punceianal description 6HP26 Saarbeticken
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Power flow in 6th gear

Shift elements: Brake
Clutch

mo

¢ f rL "
1 =g i L~
LT N n[T]
B o>
A8 Tt | | nfTomy
ethgeer "II/ n [F 70
i =0.691 Wi

Output

ZF Getrishe GmbH
Funceional descripeion GHP26 Szarhriicken
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Description of 6th gear power flow

The turbine shaft drives ring gear 1 and the outer plate carrier of clutch "E".
Clulches "A" and "B" are released, so that the front planetary gear set has no effect.
Sunwheel 2 is locked to the transmission housing via brake "C", which is applied.

The double planetary gear spider is driven via engaged clutch "E", o that the long planetary gears
roll round fixed sunwheel 2 and ring gear 2 is driven in the direction of engine rotation.

Gear set 1 Fixed connection to Gear set 2
{single) ransmission housing (double}
) Sraft koy
Turbine shalt Ring gear 1 , Ring gaar 2
A B C vobae D Surwhes! 2
shaft Surwhes 3
t !
Surmwhed 1 —
Input d 4 = 2, Output
Double planetary gear carrier f
7P Geeriebe GmbH
Fanctiona! description GHP26 Soarhracken
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Power flow in Reverse
Shift elements: Clutch B
Brake D
¢
nu_l . i . M n-6.0M|
l nb.oMI l nl o] n o |
[1.820] I ni-Loe n/f .04l
::;9"9 o n o687 | n-8.004)
i=-3, 403 ! '

ZF Getrihe GubH
Puncrional descripeion GHF26 Ssarbrticken
Puge (45 Dept. MKTD




