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The ZF6HP26




ZF 6HP26

ZF6HP26 (09E)

Model Variations:
6HP19 6HP19A 6HP19FL 6HP19FLA

6HP26 6HP26A6 Lk "“} 6HP32A

ZF6HP26 has now HEEA upersedec by ZF6HP28

BMW ndrbver Audl Ford

Bentley Rolls Royce Aston Martin
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2nd Gear Power Flow
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Designators

4X4 For Audi AL 600 6W

ZF 6HP26 A61

GNT -V8 3.7L

GNU - V8 4.2L

GKY - 4.0L TDI

Max Torque 650 Nm (320Kw/5800 rpm)

Torque Converter Specifications

2WK Means 2 Lining clutch

W 280S 2WK 650 Nm

W 260S 2WK 440 Nm

W 260S Fitted to V8-V5 4.2/3.7L

W 280S Fitted to TDI 4.0L and W12 6.0L

ZF 6HP26



ZF 6HP26

ZFO6HP26

Single planetary Double planetary

Converter ~ Pump gearset Transmission casing gearset Output flange
Clutch Brake

Pressure

Magnet il drain screw
requlator

il p;an il sﬁ-ﬂiner Mechatronics
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Cooling oil pump for transfer cases built in the
transfer case




Location of Cooling oil pump for transfer cases
built in the transfer case
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Technical Data Sheet

Transmission Type 6HP26
Type of drive Standard drive
Input torque Max 440Nm Max 600Nm
Torque Converter W260S-2GWK W280S-2GWK
Standard ratios
GEAR 1 4.17

2 2.34

3 1.52

4 1.14

5 0.87

6 0.69

R 3.40
Transmission spreading 6.04
Weight (inc. oil) 84Kg 89Kg
Oil capacity 9.6 Litres 10.3 Litres

Transmission Qil

Lifetime oil fill

Operation

“Shift by wire”

ZF 6HP26




Hydraulic Diagram




ZF 6HP26

Comparisons to the ZF5HP..
e The 6HP26 is around 13% lighter in weight

e The acceleration is 5% faster and uses 7% less fuel

e The 5 Speed unit has in the region of 660 parts
whilst the 6 Speed has only 470

e The 6 Speed transmission is 5 centimetres shorter

e The torque limits are as follows :
6HP19 max. torque 400NmM
6HP26 max. torque 600Nm
6HP32 max. torque /50Nm



Attention
ESD sensitive device.
Do not touch the pins
of the electrical connector. Mechatronik 6HP26 A61
ﬁ & (M-Schaltung)
Steckverbindung Kabelbaum Kabelbaum

intern extern -

Hydraulik-Modul

Positions-Sensor
Anschlisse nicht belagt
bei M-Schaltung




@ Mechatronic Solenoids

Pressure range 0 to 4.7 bar
Operating voltage 12V
Resistance 5.05 Ohms at 20°C
Characteristic rising

Pressure range 0 to 4.6 bar
Operating voltage 12V
Resistance 5.05 Ohms at 20°C
Characteristic rising

Pressure range 4.6 to 0 bar
Operating voltage 12V
Resistance 5.05 Ohms at 20°C
Characteristic falling




ZF 6HP26
Electronic Control Module

Output Speed Sensor
G195

Mechatronic
G217 —

Attention
ESD sensitive device.

Do not touch the pins
of the electrical connector.

A A N

Temperatu reSenSO/'
G93 ek

Input Speed Sensor
G182 .

" Manual lever Sensor
— F125




Selector - V- CAN

Hydraulik- Modul

Pouitioqsm:halter



VB to Clutch Ports

Wandlerkupplung zu
zum Kihler

Wandlerkupplung auf
Systemdruck

Adapter

Kupplung E
Kupplung A

Getriebestecker
Elektronik- Modul



Mechatronic |dentification

.....

Attention
ESD sensitive device.

Do not touch the pins
of the electrical connector.

V> S >3

<> = Main parts list




Mechatronic identification

= Main parts list

< = = Cumulative quantity

= Main parts list

= = Cumulative quantity

New mechatronic:

= Hardware-parts list

- Cumulative quantity

Attention
ESD sensitive device.
Do not touch the pins
of the electrical connector.

V> S >3

Exchange-mechatronic:

- End number of the hardware-parts list

- Cumulative quantity

- Blue dot ® = exchange module

- White dot O= programmed without
transmission




To order a mechatronic

What can be ordered and what is delivered?

.-
~-




Mechatronic Replacement

1. Secure vehicle against rolling, secure wheels with wheel chocks.
Important: On some vehicles (E-shift) it is necessary to shift
vehicle out of Park to replace the mechatronic.

2. Drain transmission fluid and remove the transmission oil pan.

3. Unlock and disconnect the vehicle connector from the transmission.

Attention
ESD sensitive device.

! Do not touch the pins
Locking of the electrical connector.

mechanism ' . A A

4 Pull the sealing sleeve locking mechanism to the unlocked position.
The locking tab is located on the bottom of the mechatronic below
the sealing sleeve.

5. Remove the sealing sleeve.

Sealing
sleeve




Mechatronic Replacement

11. Unlock the sealing sleeve locking mechanism and install the sealing sleeve with the locating tab
properly aligned with the mechatronic. Use transmission fluid to lubricate the seals for
installation. After the sleeve is properly seated, push the locking mechanism to the locked
position. Install the vehicle connector plug and check that the sleeve is properly seated. The
gap x should be between 2.5 to 3.0 mm.

Attention
ESD sensitive device.
Do not touch the pins
Check of the electrical connector.
Measurement

V> S >3

new sleeve old sleeve




@ Communication issues/failsafe after Mechatronic
work

I Check gap between housing and connector |

| Iz the gap X larger than 3.0mm 7 |

+ YES MO

The sleeve is not propery seated in the
mechatronic. Reinstall the sleeve propery.

| Check for pushed back pins at the vehicle connector. |

v

|  Pins pushed back ?

* YES MO
I Repair as necessary |

I Are you able to access all other systems 7 |

YES WD
| Troubleshoot communication path |

| With vehicle connector disconnected and ignition on, check voltage as follows: |

v

Pin 13 to Pin 14 — record voltage -H Iz voltage between Pins battery voltage ? |
Pin 13 to Pin 9 — record voltage I
ES NO
Pin 16 to Pin 14 — record voltage + .
Pin 16 to Pin 9 — record voltage Recommend mechatronic
replacement

Troubleshoot power - fu
ach Gear Tech Expo, Boumemouth 2nd of CLHHHH::MFI

Kisk 26



Mechatronic Main Components

Attention
ESD sensitive device.

Do not touch the pins
of the electrical connector.

Temperaﬁlte Output speed g%
sensor "

f -
Turbine speed =
Sensor

\

Elecincal connector



Mechatronic Replacement

7. To remove the mechatronic, remove the screws indicated in blue.
Note: There are mechatronic versions with 10 or 13 mounting screws.
Handle mechatronic with care to prevent external damage.




Communication over CAN

CAS (EWS

Leitung 18- pod.

KL. 15 Wakesup
) -
CAM- High
DME
CAN- Low
kL. 30
-
Diagnose- K- Line
kL. 31
Laibung 2- poi.

Tip- Schaltung / M

Letung 2- pal. v

Shift- Lock low- Side

Interiock low- Slde

P

+ Infer- | SHfiock high- sioe
P [ N- Signal, Anlass- Sperre
¢
iy o - o
Automatikgetriebe
Mechatronik
!



ZF 6HP26

Electronic Control Module

The Mechatronic is constructed from Substrate Base on
Ceramic.

Temperatures above 120 deg C will have a detrimental effect
on performance.

At 150 deg C component damage will occur.
XK kK Xk kK %k Xk
3 Stage function of temperature control.

Stage 1: At 126 deg C, Shift points are higher and Lock-up range is
extended.

Stage 2: At 141 deg C, Engine torque is reduced by up to 40%
Stage 3: At 147 deg C, Solenoid power is de-activated



] ZF 6HP26
Mechatronic Modules

ZF uses what is known as a Mechatronic module to control
this transmission. There are two versions of this known as
\\MII and \\EII

The difference between the two is that "M” uses a
conventional gearshift comprising of a Manual valve. The
version “E” uses a shift by wire strategy with no manual
valve.

The Mechatronic controls the shift in and out of Park using
the MV2 and MV3 Solenoids.

Park is engaged when the ignition key is removed.



ZF 6HP26

Jaguar "M” Lower Valve Body

EDS Solenoids

MV1 Solenoid Damper

™
Holding Valve A \ @ @

Shift Valve 2

[
Holding Valve B %
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Shift Valve 1

Holding Valve D1




ZF 6HP26
Jaguar "M” Lower Valve Body

Pressure Regulator Valve
TCC Switch Valve

TCC Regulator Valve
Lubrication & Cooler Valve

Holding Valve E
Clutch Valve E
/ Clutch Valve A
. |

Manual Valve

I

=i




ZF 6HP26

Jaguar “M” Valve Body Parts Locations

O EDS Dampers O Limit Valves O 6mm Balls H Large Screen ™= Small Screen




ZF 6HP26

Jaguar “M” Upper Valve Body




ZF 6HP26
Solenoid Identification

The MV Solenoids have Black plastic covers. When energised the inlet is
open to the outlet port and the exhaust is closed. When de-energised the
inlet is closed and the outlet is open to exhaust.

EDS 1, 3 & 6 have Green or Yellow plastic covers. At OmA output pressure is
0 bar. At 700mA output pressure rises to 4.6 bar

EDS 2, 4, & 5 have Black or Blue plastic covers. At OmA output pressure is
4.6 bar. At 700mA output pressure falls to O bar.

EDS Solenoids measure 5 Ohms approx at 20 C



ZF 6HP26

Clutch and Solenoid Logic (Electronic)

Clutch logic

Clutch

Brake

195 Jeab jsued ajgnop
lapids jaue|g

185 Jeab jsueid spqnop
| 1eab ung

Lnn dn ¥20| Jauasuos anbaoy
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195 Jeab jeued aignop
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185 1eab jaued signop
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Solenoid valve logic

Pressure - glectronic pressure valve
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POS / Gear

Parking

P:

R-Gear

E:

Mautral

N =
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D, 1.

Sear

D, 2.
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D, 3.

mear

D, 4,

Goar

5.

D,
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D. 6.




ZF 6HP26

Clutch and Solenoid Logic (Manual)

POS / Gear

Brake

195 Jeab jsue|d signop
lapids jaue|d

185 Jeab 1aued sjgnop
} seab ung

Clutch logic

Clutch

Yongo dn-yo0| Jausmuog anbiog
U} Inoqe [Sauos yan|g

195 Jeab jeueid signop
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Jos Jesl Jaueld s|gnop
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les Jesb 1oueld ejbuis
lauled jaueld

FPressure - gleclronic pressure control valve

2160 Jesb
ayl inoge |0Nuod ymnio

ainssaud wiew
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0 aYelg

g uanid

W U2Inio

Solenoid valve logic

SV

| SNBA JIUS

P = Parking
R = R- Gear

M

MNeutral
D, 1. Gear
D, 2. Gear
D, 3. Gear
D, 4. Gear
D, 5. Gear
D, 6. Gear




Fixing Bolt Locations

. Schrauben M5 (Elektronik-Modul an Hydraulik-Modul) Gx
@ Schrauben M5 (Hydraulik-Modul)
O Schrauben M& (Mechatronik kpl. an Getriebegehduse) 11x

@ Sehrauben MS (zur Kabzlbaumbafestigung)

Steckdose
e E-Anschluss Gefriebe

Kabelbaum
Steckeranschluss
E-Modul

Elektronik-Modul



Tightening Sequence and Torque

Mechatronic Replacement

10. Use hand tools — Do not use power tools for screw installation.
First install and turn screw 1 and 4 alternately until seated then install all other screws until
they make contact with the mechatronic. After all screws are installed, tighten screws
in order 1 to 10 or 13 as shown in the schematic below.
Torque for screwsis 8 Nm £ 0.8 Nm.




Clutch & Brake Application

Range A B E C D
Clutch | Clutch | Clutch Brake rake

Park X

Reverse X X

Neutral X

D-1 | X X

D-2 | X X

D-3¢ | X | X

D -4 |y X

D - 5 X X

D - 6 X X

ZF 6HP26



ZF 6HP26

Clutch & Brake Air Test Locations

C Brake
E Clutch

D Brake

A Clutch
B Clutch




ZF 6HP26
Pressure Locations

From cocler

Suctior
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Ll }% o
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_rn_ | Assignedto: | MNotes:

Jaguar 6HP26 Pin Assignment

ZF 6HP26

1 M shift Manual hift program

2 CANL CAN low

3 SO K K line (for example application)
4 Touch - Manual downshif

] Touch + Manual upshift

f CANH CAM high

I natin use

i nik in use

g Terminal 15 Wake-ug signal, terminal 15
10 PN signal F line for starter inhibil

11 not in Lse

12 nain use

13 Terminal 31-1 Earth {ground)

14 Terminal 30 Permansnt postive (E35 supply vatage)
1 not in use

10 Terminal 31-2 Eanh (ground) 2




With “Shift by Wire”

[ Fegnedo T Woes ]

1 not in Use

2 CANL CAN low

3 130K K ling (for example application)
4 not in Use

4 not in Use

G CANH CAN high

[ notin use

A LIN Pasttion Infarmation by LIN

0 Tarminal 15 Wake-up signal terminal 18
10 PIN signal Park / No Park

11 notin use

12 notin use

13 Terminal 31-1 Earth (ground)

14 Terminal 30 Permanent positve (EG5 supply voltage)
15 notin Use

16 Terminal 31-2 Earth {ground) 2

ZF 6HP26

Jaguar 6HP26/28 Pin Assignment




ZF 6HP26
Case Connector Removal

Release the locking clip to remove the case connector plug.

Locking Clip

hat | 1Ly .

Case Plug

1 ZF Part No. 0501212190

| '.'l'h.' "4!.'::::1_




ZF 6HP26

Oil Pan

Original Pan
ZF Part No. 0501216243

Metal Pan
ZF Part No. 1068203048

Separate Filter
ZF Part No. 0501213359




V VYV Y VY

ZF 6HP26
Transmission Problems

Harsh shifting. (Programming)
Roll out bump. (Programming)
Squawk under load. (Additive)
Cooler. (Check for glycol)

Valve Body to Case Bridge Seal “



Wrong Size Adapter !!!

Mechatronic Replacement

8. Remove the mechatronic adapter and replace it with the
one that comes with the mechatronic.

e Note:
‘H% Seal adapter height X on 6HP19 & 21 =154 mm £ 0.1 mm
e Seal adapter height X on 6HP26 & 28 & 32 =14.4 mm £ 0.1 mm




ZF 6HP26

Valve Body to Case Bridge Seal

Bridge Seal

ZF Part No. 0501215718




ZF 6HP26

Changes to the ZF6HP28

The following changes have been made to the C & D Brakes to improve shift
quality :

Brake C Brake D
Cylinder C-D Lip sealing ring D outer

Cylinder C-D

Piston C
Disc spring C Q/% _J:

Lip sealing ring C inner

Disc spring —] o
- Fiston

Lip sealing ring C outer

Lip sealing ring
Piston C outer
Piston C inner —

g S

Lip sealing ring
Brake D outer




Upgrade Pack 6HP28 to 700Nm

Turbine hub —

Brazed

N,

Clutch E with 7
friction plates

Gear set 1 with 4
planetary gears

I M
=
H"‘-C:

turbine

i

'“:5-1';:__

Sun shaft 3 |

ZF 6HP26

Single-part hollow
gear 2 and 3

|Plate carrier E |

|Intermediate shaft |

Bearing bush



ZF 6HP26

BMW Strategies

e Warm-up program

e Reverse Interlock

e Adaptive Control

e Curve Recognition

e Brake Evaluation

e Constant Driving Evaluation
e Winter Program

e Hill Recognition Function

e Shift Adapt Control



ZF 6HP26
Torque Converter Problems

P0741 Torque Converter Stuck Open
Premature Clutch Failure

Harmonic Vibrations — Noise on warm-up in 4t
gear Requires TCM Re-flash

Loosening of Converter bolts



TCC Hydrau_lic Circuit

Systemdruck / 5
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von der elektronischen
Getriebesteuerung



ZF 6HP26

Premature Clutch Failure




ZF 6HP26

Torque Converter Specifications

The 6HP Torque converter is similar to the 5HP as it also has a captive clutch
design.

> Pilot Diameter 1.375"
» Overall Stack Height 5.510"

> Internal Clearance 0.015"



ZF 6HP26
Lock-up Lining Removal

Use a 0.050"” Parting tool to cut a groove with a 2.930” OD. Do not machine into
the 3 holes. Various techniques can be used when re-welding depending on the
individuals preference.




Mechatronic and E-Module “ "

LT




ZF 6HP26
Typical Mechatronic Failure




ZF 6HP26

SOLUTIONS

Work surface Materials
Flooring Materials
Wrist Straps
Shoe Grounding

Ionization




ZF 6HP26

Typical Voltage Variations Monitored on a
Person with No Wrist Strap

Feet 1550
Raised V(max)
Operator
Operator Operator Sat Down
Operator ~ >at bown Stands Up
1500 - Walking Feet 1400 V(max)

Lowered

| /
Voltage / I AN \
Pulse 1000 850 V(max)

Height 3200 V/s \ \

5000

500 | V/s 3800 V/s

V

0

Time



ZF 6HP26

End of Presentation




