
LuK Double Clutch 
Technology/special tools



�

Copyright '
Schaeffler Automotive Aftermarket GmbH & Co. KG 
September ����

The content of this brochure shall not be legally binding 
and is for information purposes only. To the extent 
legally permissible, Schaeffler Automotive Aftermarket 
GmbH & Co. KG assumes no liability out of or in 
connection with this brochure.

All rights reserved. Any copying, distribution, repro-
duction, making publicly available or other publication  
of this brochure in whole or in extracts without the prior 
written consent of Schaeffler Automotive Aftermarket 
GmbH & Co. KG is prohibited.



�

Schaeffler in the Automotive Aftermarket � 
more innovation, more quality and more service.

Schaeffler in the Automotive Aftermarket � 
always the first choice for vehicle repair.
Whenever a vehicle needs to go to the garage, our  
products and repair solutions are first choice to fix 
them. With our system competence in transmission, 
engine, and chassis, we are a reliable partner around 
the world. Whether passenger cars, light and heavy 
commercial vehicles, or tractors � our optimally tuned 
components allow fast and professional parts re- 
placement. 

Our products are based on a comprehensive systems 
approach. Innovation, technical expertise, and the 
highest material and manufacturing quality make us 
not only one of the leading development partners for 
vehicle manufacturers, but also a pioneering provider 
of value-retaining spare parts and complete repair 
solutions for clutches and clutch release systems, 
engine and transmission applications, and chassis 
applications in original-equipment quality � right up  
to the appropriate special tools.  

For over �� years, we have offered everything needed 
for transmission repair under the LuK brand. Besides 
the LuK RepSet family and products for the entire  
hydraulic release system for professional clutch repair, 
the portfolio also includes the dual mass flywheel and 
components for expert repair of transmissions and  
differentials. It also includes professional solutions  
for transmission repair of commercial vehicles and 
tractors.
 

Schaeffler REPXPERT �
the service brand for garage professionals.
With REPXPERT, we offer a comprehensive service  
package for our products and repair solutions. Looking 
for specific information about damage diagnosis? Are 
you in need of particular tools to help make your every- 
day garage routine easier? Whether online portal,  
service hotline, installation instructions and videos,  
training seminars, or events � you get all technical  
services from a single source.
Register now for free, in just a few clicks, at: 
www.repxpert.com.
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� The double clutch transmission (DCT)

� The double clutch transmission (DCT)

Since automatic torque converter transmissions have 
been in existence, their greatest advantage, gear 
shifts under load, has been highly valued. However, 
due to converter losses, automatic transmissions have 
considerably reduced efficiency in comparison with 
manual transmissions. For this reason, great efforts 
were made to develop a DCT right from an early stage.
The objective being to combine the efficiency of a 
manual transmission with the comfort of an automatic, 
in a completely new design. 

The French inventor Adolphe KØgresse and Darmstadt-
based Professor Rudolf Franke registered the first patents 
for a type of DCT in ����/��. However, it took a good 
quarter of a century to get from the idea to initial use. 

Most importantly, Porsche worked intensively from ���� 
on developing the DCT for motor racing, as it promised 
considerable advantages in pushing the limits of maxi-
mum acceleration. It was thus possible to perform gear 
shifts significantly more quickly and with fewer losses 
at full tractive power. The acceleration 
of cars from that time remains 
impressive to this day.

For many years, the 
DCT was merely 
used as a special 
solution for use 
in sport, but in 
the mid-��s 
the transmis-
sion system 
increasingly 
became the 
focus of auto-
motive deve-
lopment. During 
the search for an 
alternative to auto-
matic transmission, 
the advantages of the 
DCT became apparent. Both 
the sports and consumer-oriented 
requirements of European customers as well 
as stricter laws to promote a reduction in CO� emissions 
ultimately gave the decisive impetus for development 
for series production. In Autumn ����, the Volkswagen 
Group presented the first production vehicle with the 
new technology. It initially contained a wet double clutch 
(running in an oil bath), followed five years later by a  
dry version. This type of transmission is now supplied by 
other renowned automotive manufacturers.
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What is a double clutch transmission?
The DCT consists of two independent sub-transmissions 
positioned in a single transmission housing. Each sub-
transmission is constructed like a manual transmission 
in terms of function. Consequently, each sub-transmission 
is assigned its own clutch. Dry and wet versions of the 
clutches are possible, depending on the engine torque 
and mounting space. 

While driving, all the processes of a gear shift are regu-
lated automatically. A control unit relays commands to 
either an electrohydraulic or electromechanical actuating 
mechanism. This enables the clutches and gear shift 
forks to perform their work within a precisely defined 
time window. One sub-transmission is therefore always 
connected to the engine in a non-positive connection. 
In the other sub-transmission, the next gear is pre-
selected and is ready to be requested. In driving mode, 
the clutches are then actuated alternately within a matter 
of milliseconds. For the driver, this means, among other 
things, greater driving comfort due to barely noticeable 
interruptions of tractive power when accelerating. 

The DCT is available with a wet or dry double clutch. 
Vehicle manufacturers decide between these systems 
based mainly on mounting space, torque capacity and 
cost-effectiveness.

Wet double clutches require little mounting space and 
can transfer higher torques because of their good heat 
dissipation. However, drag losses in the oil experienced 
by the clutch and the pump performance lead to a re-
duction in efficiency.

The dry double clutch requires slightly more mounting 
space, but it works more efficiently as no oil is being 
moved in the clutch area. Frictional heat needs to be dis-
sipated through air, which is a poorer heat conductor. 
As a result, the thermal load capacity and transferrable 
torque are lower than in the wet version.

This brochure describes the design and function of the 
various wet and dry double clutch systems from LuK. 

An overview of all the advantages of a double 
clutch transmission

�	Combines the comfort of an automatic trans-	
	 mission with the responsiveness of a manual 	
	 transmission

�	Similar properties to an automatic transmission, 
	 but with excellent efficiency

�	Barely noticeable interruption of tractive power 
	 when performing crossover gear shifts 

�	Reduction in fuel consumption

�	Reduction in CO� emissions
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� Design and function of the wet double clutch system � Audi, SEAT, �KODA, Volkswagen

The main components of the double clutch system are 
the dual mass flywheel (DMF) and double clutch (DC). 
The system is controlled by the mechatronics. This con-
sists of the electronic control unit, sensors and the elec-
tro-hydraulic control unit (actuating mechanism). These 
functional groups are combined in a single housing. The 
compact design allows space-neutral integration into 
the gearbox housing. 

Sub-transmission �

�	 Wet double clutch

�	 Dual mass flywheel

�	 Cranksha�

�	 Double clutch

�	 Transmission input sha� �

�	 Transmission input sha� �

�	 Output sha� �

�	 Output sha� �

�	 Output sha� � (reverse gear)

� Design and function of the wet double clutch system �
	 Audi, SEAT, �KODA, Volkswagen �-speed transmission �BH, �DE, 
	 �BT, �DW (DQ ���/�� and DQ ���)

During driving operations, the mechatronics evaluate 
various pieces of information, including:

�	 Speed of both transmission input shafts
�	 Wheel speed and vehicle speed
�	 Selector lever position
�	 Gas pedal position (acceleration or deceleration)

Depending on this data, the mechatronic system cal-
culates which gear to select, and engages the relevant 
gear using the gear actuator and shift fork. Oil pressure 
closes the clutches. The system is designed so that both 
sub-clutches are open when the engine is stopped or id-
ling (normally open), and are only closed by oil pressu-
re. One clutch is always closed during driving operations 
and therefore one sub-transmission is always connected 

in a non-positive connection. The gear in the other 
sub-transmission is already pre-selected as the clutch 
for this sub-transmission is still open. When changing 
gear, one clutch opens while at the same time the other 
closes. Force is then transmitted via the previously en-
gaged gear. This means that it is possible to accelerate 
with virtually no interruption to the tractive power.

Transmission diagram

Sub-transmission �

�

��

� �

�

�

� �
�

�
�

��

R
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Clutch � �K��
K� is responsible for gears �, �, � and �.

Clutch � (K�)
K� is responsible for gears �, �, � and reverse.

engaged by clutch � (K�) and the torque is transmitted 
to the transmission via the solid sha�. Gears �, �, � and 
reverse are engaged by clutch � (K�) and the torque is 
transmitted to the transmission via the hollow sha�.

In the case of �-speed double clutch transmissions, each 
sub-transmission is constructed like a manual transmission 
in terms of function. A sub-clutch is responsible for each 
sub-transmission. Both clutches are located on two 
interlocking transmission input sha�s, the outer hollow 
sha� and the inner solid sha�. Gears �, �, � and � are 

Basic principle

�.� Double clutch

��
�

R

���
�

��
�

R

���
�
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�	 Outer plate carrier

�	 Disk packet K�

�	 Support ring

�	 Snap ring � 

�	 Inner plate carrier K�

�	 Disk packet K�

�	 Inner plate carrier K�

�	 Driving disk with input hub

�	 Snap ring for driving disk 

��� � � � � � �

�. By the same principle, transmission input sha� � is 
driven by the inner plate carrier of clutch K�. On the 
backs of the multi-disc clutches there are actuating pis-
tons; these close the relevant multi-disc clutch by means 
of oil pressure and open the clutch via a pressure spring 
as soon as no oil pressure is present.

Engine torque is transmitted from the dual mass flywheel 
to the input hub of the driving disk by means of a spline. 
The driving disk is positively connected to the outer plate 
carrier of clutch K�. It is locked by a snap ring. The outer 
plate carriers form a unit from which engine torque is 
transferred to the disk packets of K� and K�. The inner 
plate carrier of clutch K� drives transmission input sha� 

Design

� Design and function of the wet double clutch system � Audi, SEAT, �KODA, Volkswagen

�	  Dual mass flywheel

�	 Input hub

�	 Transmission input sha� � (solid sha�) 

�	 Clutch  K� 

�	 Clutch  K�

�	 Transmission input sha� � (hollow sha�)

�	 Actuating piston K�

�	 Actuating piston K�

�	 Pressure spring for actuating piston K�

��	 Pressure spring for actuating piston K�

��� � � �

�

�

�

��
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The steel plates have been ground on both sides and 
form the friction surfaces for the respective facing pla-
tes. These are �tted with bonded friction linings which 
have grooves at regular intervals. Oil flows through 
these grooves during operation to provide cooling.

ween the gearbox and the rotary connections. Oil flows 
through holes on the front side of the main hub onto the 
facing plates for cooling purposes. The double clutch 
transmission is driven on the transmission side by two 
needle roller bearings on drive sha� �, on the engine 
side by the spline of the DMF and a needle bearing (pilot 
bearing) in the cranksha�.

Inside the double clutch there are two disk packets, in 
which several steel plates and facing plates are arranged 
alternately. The number and diameter of the plates can 
vary depending on the torque capacity of the particular 
double clutch. The steel plates and facing plates are 
positively connected with the outer or inner plate carrier. 

Both clutches can be opened and closed independently 
of each other by changing the oil pressure. The clut-
ches are supplied with oil pressure via the main hub 
using two rotary connections. One supplies clutch K�, 
the other clutch K�. Four radial seals (rectangular rings 
which are similar to the piston rings) create a seal bet-

Double Clutch: Engine Side

�	 Outer plate carrier K� 

�	 Inner plate carrier K�

�	 Facing plate

�	 Inner plate carrier K� 

�	 Driving disk

�	 Outer plate carrier K� 

�	 Steel plate

Double clutch gearbox side (main hub)

�	 Toothed gear for oil pump drive (only  

	 DQ ���/���) 

�	 Radial seal for rotary connection K� 

�	 Rotary connection K� 

�	 Radial seal for rotary connection K� 

�	 Radial seal for rotary connection K� 

�	 Needle roller bearing for transmission  

	 input sha�s

�	 Rotary connection K�

�	 Radial seal for rotary connection K�

�	 Hole for oil cooling

��� � � � �

��� � � �

�
�
�
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open the clutch, the oil pressure is lowered. The force of 
the pre-tensioned pressure springs is now greater than 
that of the oil pressure, causing the actuating piston to 
return to its initial position.

To drive in gears �, �, � or �, clutch K� must be closed. To 
do so, the electro-hydraulic control unit directs oil pres-
sure to rotary connection K�. The oil travels through a 
channel between the plate carrier and the actuating pis-
ton of K�. As a result, both the pressure springs and the 
disc packet are compressed and the clutch is closed. To 

Function

� Design and function of the wet double clutch system � Audi, SEAT, �KODA, Volkswagen

Clutch � closed, clutch � open 
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lowered. The force of the pre-tensioned pressure springs 
is now greater than that of the oil pressure, causing the 
actuating piston to return to its initial position.

To drive in gears �, �, � or in reverse, clutch K� must 
be closed. To do so, the electro-hydraulic control unit 
directs oil pressure to rotary connection K�. The oil 
travels through a channel between the plate carrier and 
the actuating piston of K�. As a result, both the pressure 
springs and the disc packet are compressed and the 
clutch is closed. To open the clutch, the oil pressure is 

Clutch � closed, clutch � open
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� Design and function of the dry double clutch system � Audi, SEAT, �KODA, Volkswagen

The double clutch system consists of three main  
components: the dual mass flywheel (DMF), the double 
clutch (DC) and the engagement system. The system  
is controlled by mechatronics, consisting of an electronic 
control unit, sensors and an electrohydraulic control  
unit (actuating mechanism). These functional groups  
are combined in a single housing. The compact design 
enables integration into the transmission housing  
without requiring any extra space.

Sub-transmission �

�	 Dual mass flywheel

�	 Double clutch

�	 Engagement system

�	 Cranksha�

�	 Double clutch

�	 Transmission input sha� �

�	 Transmission input sha� �

�	 Output sha� �

�	 Output sha� �

�	 Output sha� � 

	 (reverse gear)

� Design and function of the dry double clutch system �
	 Audi, SEAT, �KODA, Volkswagen �-speed transmission �AM and �CW

In driving mode, the mechatronics evaluate, among other 
things, the following information:

�	 Speed of both transmission input shafts
�	 Wheel speed and driving speed
�	 Gear selection
�	 Accelerator pedal position (acceleration or 
	 deceleration)

Depending on this data, the mechatronics calculate 
which gear is to be selected and engage the gear by me-
ans of the gear actuator and the gear shift forks.  
The clutches are opened and closed by means of two pi-
stons, which each activate an engagement lever. 

The system is constructed so that both sub-clutches 
are open when the engine is idling and in neutral and 
are not closed until the engagement lever is activated 
(normally open). One clutch is always closed in driving 
mode and therefore one sub-transmission is always 
connected in a non-positive connection. The gear in  
the other sub-transmission is already pre-selected  
since the clutch for this sub-transmission is still open. 
During a gear shift, one clutch opens while the other 
clutch closes simultaneously. The torque is then trans-
mitted via the previously engaged gear. This means that 
acceleration is possible with almost no interruption of 
tractive power.

Transmission diagram

Sub-transmission �

�

��

� �

�

�

� �
�

�
�

��

R
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Clutch � (K�)
K� is responsible for gears �, �, � and �.

Clutch � (K�)
K� is responsible for gears �, �, � and reverse.

engaged by clutch � (K�) and the torque is transmitted 
to the transmission via the solid sha�. Gears �, �, � and 
reverse are engaged by clutch � (K�) and the torque is 
transmitted to the transmission via the hollow sha�.

In the case of �-speed double clutch transmissions, each 
sub-transmission is constructed like a manual transmission 
in terms of function. A sub-clutch is responsible for each 
sub-transmission. Both clutches are located on two 
interlocking transmission input sha�s, the outer hollow 
sha� and the inner solid sha�. Gears �, �, � and � are 

Basic principle

�.� Double clutch

��
�

R

���
�

��
�

R

���
�
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�	 K� driving ring with pressure plate

�	 K� clutch disc

�	 Central plate 

�	 K� clutch disc

�	 K� pressure plate

�	 Lever spring with adjustment device for K�

�	 Clutch cover with adjustment device for K�

�	 K� lever spring

�	 Retaining ring 

��	 Stop ring

��� � � � � � � ��

A clutch disc and the corresponding pressure plate are 
positioned on each side. 

The central plate with its two friction surfaces forms the 
core of the clutch. It is secured to the hollow sha� via a 
support bearing. 

�	 Cranksha�

�	 Dual mass flywheel (DMF)

�	 Central plate 

�	 Support bearing

�	 K� pressure plate

�	 K� clutch disc

�	 K� pressure plate

�	 K� clutch disc

�	 K� engagement bearing

��	 K� engagement bearing

��	 Transmission input sha� � (solid sha�)

��	 Transmission input sha� � (hollow sha�)

��	 Retaining ring

��	 K� lever spring

��	 K� lever spring

��
��

��
�

��

�
�

�

�

�

�
�

��
��

�

Design

� Design and function of the dry double clutch system � Audi, SEAT, �KODA, Volkswagen
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If a shi� to gear �, �, � or reverse is then necessary, the 
large engagement lever is driven back, thus opening K�. 
At the same time, the mechatronics actuate the small en-
gagement lever. K� is closed and the torque is transmit-
ted to the hollow sha�. 

If one of gears �, �, � or � is to be used when driving, the 
mechatronics actuate the large engagement lever. This 
closes K� and the power is transmitted to the solid sha�. 
While driving in an �uneven� gear, the mechatronics 
engage the next highest or next lowest gear. This gear 
�waits� until K� is closed.

Function

�	 The power of the large engagement lever of the K� is  
	 transmitted to the lever spring via the engagement 
	 bearing, and the direction of action of this power is 
	 reversed by the deflection points of the pressure 
	 plate housing

�	 The K� pressure plate moves in the direction of the 
	 central plate, thus closing the clutch

�	 The small engagement lever presses the K� pressure 
	 plate against the K� clutch disc, thus closing the clutch
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�.� Engagement system

�	 Guiding sleeve

�	 Large engagement lever for engagement bearing K�

�	 K� engagement bearing

�	 Adjusting shim for K�

� � � � � � �

�	 Small engagement lever with guiding pistons for C�

�	 Adjusting shim with � or � recesses for K�

�	 Engagement bearing for K�

fore, if a repair is needed, the entire engagement system 
must be replaced. To correctly identify which system is 
used, the date of manufacture is shown on a plate on the 
transmission. It is located near the parking lock cover 
and mechatronics system.

Audi, SEAT, SKODA and Volkswagen vehicles utilise two 
di�erent engagement systems. The �rst generation 
was used for vehicles produced until May ����, and the 
second generation from June ����. Each system is both 
visibly and technically di�erent from the other. There-

First generation engagement system*

* Up to May ���� transmission production date, with forged engagement levers

�	 Guiding sleeve

�	 Large engagement lever for engagement bearing K�

�	 K� engagement bearing

�	 Spherical adjustment  cap for K�

� � � � � � �

�	 Small engagement lever with guiding pistons for C�

�	 Adjusting shim with � recesses for K�

�	 Engagement bearing for K�

Second generation engagement system*

* From June ���� transmission production date, with sheet steel engagement levers

Design

Both levers are supported in the clutch housing by a 
replaceable counter-bearing. Adjusting shims are used 
on (K�) or under (K�) the respective engagement bearing 
in order to compensate for axial tolerances.

In the �rst generation, the engagement levers are forged 
and can be recognised by their rough surface. 

The K� lever is supported in the clutch housing by a non-
replaceable hinge bearing. In contrast, the counter-
bearing (ball head) for the C� lever is always replaced in 
the event of a repair. Another change is the K� engagement 
bearing, which is now designed as a spherical bearing. 
The corresponding adjusting shim is omitted. Instead, 
the axial clearance is adjusted by means of spherical 
caps of di�ering thicknesses. 

The two second generation engagement levers are made 
of pressed steel and have a smooth surface. 

� Design and function of the dry double clutch system � Audi, SEAT, �KODA, Volkswagen
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Function

In previous manual transmissions with a single disc 
clutch, the clutch is closed when idling. It is opened by 
pressing on the clutch pedal, which disconnects the 
transmission of power. This takes place via the �release 
system�.

In contrast, the clutches in this double clutch system are 
open when idling. They are closed when the engagement 
lever is actuated. This is therefore referred to an engage-
ment system.

The mechatronics alternately activate the two engagement 
levers along with the engagement bearings by means 
of two tappets. The engagement levers are supported 
by the counter-bearings and transfer the force to the 
lever springs via the engagement bearings. This closes 
the corresponding clutch. The wear of the clutch discs 
is compensated for by an integrated self-adjustment 
device. In this way, the position of both actuators in the 
mechatronics are always kept constant over the whole 
service life.
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� � �

� Design and function  � Ford �.� liter, Hyundai, Kia, Renault, Dacia, Smart, Mercedes Benz and Geely

The Ford 1.0-liter, Hyundai, Kia, Renault, Dacia, Smart, 
Mercedes Benz and Geely double clutch system con-
sists of three main components: the dual mass flywheel 
(DMF), the double clutch (DC) and the engaging system 
with lever actuators. The transmission control unit, 
which is located on the outside of the transmission 
housing, controls two servo motors. These set the lever 
actuators into motion and cause the clutches to close 
and open alternately. 

Sub-transmission �

�	 Dual mass flywheel

�	 Double clutch

�	 Guiding sleeve with engagement bearing

�	 Lever actuators with servo motors

�	 Cranksha�

�	 Double clutch

�	 Transmission input sha� �

�	 Transmission input sha� �

�	 Output sha� �

�	 Output sha� �

�	 Output sha� � 

	 (reverse gear)

� Design and function of the dry double clutch system � 
	 Ford �.� liter (�-speed transmission DPS��; Hyundai, Kia (�-speed transmission D�GF��; Renault, 
	 Dacia (�-speed transmission DC�/DC��; Smart (�-speed transmission H-DCT);  
	 Mercedes Benz  (�-speed transmission �G-DCT); Geely (�-speed transmission �DCT)

In driving mode, the transmission electronics evaluate, 
among other things, the following information:

�	 Transmission input speed
�	 Vehicle speed
�	 Gear selection
�	 Accelerator pedal position
�	 Brake pedal information

Depending on this data, the control unit calculates 
which gear is to be selected and engages the gear by 
means of gear change motors. These are located in the 
transmission control unit and act directly upon the gear 
shift forks inside the transmission. 

The double clutch system contains two clutches that are 
open when the engine is idling and in neutral (normally 
open). One clutch is always closed in driving mode and 
therefore one sub-transmission is always connected. 
The gear in the other sub-transmission is already pre-
selected since the clutch for this sub-transmission is 
still open. During a gear shift, one clutch opens while 
at the same time the other closes. The torque is then 
transmitted via the previously engaged gear. This means 
that it is possible to drive with almost no interruption of 
tractive power.

Transmission diagram

Sub-transmission �

�

��

� �

�

�

� �
�

�
�

�

R

��
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Clutch � (K�)
K� is responsible for gears �, � and �.

Clutch � (K�)
K� is responsible for gears �, �, � and reverse.

transmitted to the transmission via the solid sha�. Gears 
�, �, � and reverse are engaged by K� and the torque is 
transmitted to the transmission via the hollow sha�.

Each sub-transmission in the double clutch transmission 
is constructed like a manual transmission. One clutch is 
responsible for each sub-transmission. Both clutches are 
located on two interlocking transmission input sha�s, 
the outer hollow sha� and the inner solid sha�. 
Gears �, � and � are engaged by K� and the torque is 

Basic principle

�.� Double clutch

��
�

R

���

��
�

R

���



��

�	 K� driving ring with pressure plate

�	 K� clutch disc

�	 Central plate 

�	 K� clutch disc

�	 K� pressure plate

�	 Lever spring with adjustment device for K� and 

	 the K� transport fastener

�	 Clutch cover with adjustment device for K� and 

	 the K� transport fastener

�	 K� lever spring

�	 Retaining ring

��� � � � � � �

A clutch disc and the corresponding pressure plate are 
positioned on each side. 

The central plate with its two friction surfaces forms the 
core of the clutch. It is secured to the hollow sha� via a 
support bearing. 

�	 Cranksha�

�	 Dual mass flywheel (DMF)

�	 Central plate 

�	 Support bearing

�	 K� pressure plate

�	 K� clutch disc

�	 K� pressure plate

�	 K� clutch disc
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�

�

�

�

�

�

�

�

Design

� Design and function  � Ford �.� liter, Hyundai, Kia, Renault, Dacia, Smart, Mercedes Benz and Geely

�	 K� engagement bearing

��	 K� engagement bearing

��	 Retaining ring

��	 Transmission input sha� � (solid sha�)

��	 Transmission input sha� � (hollow sha�)

��	 K� lever spring

��	 K� lever spring

�

��

��
��

����














































































