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is a Matter of Detail
Progress

From the engine to the transmission to the chassis, our engineers 
analyze every detail of the automobile system. The many ideas 
we get from this analysis are translated into innovative products 
created by working closely with manufacturers. In everything we 
do, our main objective is to increase the performance, safety, 
and economy of today’s automobiles.

Our ability to respond quickly to specific requirements is what 
makes us a renowned partner for the automobile industry. But  
it is our in-depth understanding of systems that has made us  
successful. That is why we will continue to focus on systems in 
the future – with uncompromising attention to detail.

Click to enter and 
explore the world  
of Schaeffler  
Automotive: 
www.schaeffler.com/ 
Automotive
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thErE arE many ways to 
aChiEvE thE samE Goal

Every month, self-appointed luminaries – espe-
cially from the political sphere – can be heard 
proclaiming new solutions for environmentally 
friendly and “sustainable” drive trains. This 
sometimes makes it difficult to maintain a clear 
head and a steady hand when developing mar-
ketable solutions for future CO2 regulations. In 
this field too, a “not only/but also” is more con-
structive than the categorical “either/or” – 
despite what the environmental scaremongers 
might believe. After all, there are many ways to 
achieve the same goal. 
With its diversification strategy, Schaeffler is 
demonstrating that the conventional internal 
combustion engine must be further optimized 
in order for it to be used as the basis for effective 
hybrid drives. From start-stop systems that 
allow an increasingly wide range of functions and 
hybrid drives in various designs through to all-

electric drives, the drive technology specialists from Herzogenaurach and Bühl 
have products and systems ready for volume production and work together 
with their customers to develop solutions for tomorrow and for the future. The 
focus here is always on a goal: 95 grams of CO2 per kilometer. 

This Special provides information about the options for customized hybridiza-
tion that Schaeffler has to offer.
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The VolTage is RighT
the increasing electrification of the drive train compensates for the 
intrinsic weaknesses of the internal combustion engine and utilizes 

additional potential for efficiency. However, electric boosters, actuators, 
and control systems often require high levels of electric power, either 

briefly or permanently. it is no longer possible to achieve this using 
existing 12-volt on-board electric systems.

tional outlay with 48-volt systems remains 
straightforward because special technical 
safety and qualification measures are only 
mandatory for voltages of over 60 volts. The 
lower electrical currents also mean that the 
48-volt on-board electric system does not 
have any high requirements in terms of elec-
tromagnetic compatibility. 

Secondly, the additional power that is 
available also offers potential for new com-

fort, safety, and efficiency-related func-
tions. On the drive side, for example, the 
internal combustion engine can be expand-
ed to form a mild hybrid drive. Recovery of 
kinetic energy, electrically-assisted driving, 
short-distance driving using only electric 
power, and the “sailing” function are just 
some of the keywords. For example, BMW 
has determined that, by driving economi-
cally, a driver can “sail” for up to half of his 
or her journey using only the tractive force 
of the electric motor without any propulsion 
from the internal combustion engine. Driv-
ing in this way thus achieves fuel savings of 
up to twelve percent. 
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The separation of high-voltage con-
sumers in a separate 48-volt elec-
tric system is a solution to this 
problem. a high-efficiency 48-volt 

generator delivers approximately twelve kilo-
watts of power and is thus a significantly 
more high-powered solution than its prede-
cessors, which delivered only three kilowatts. 
The advantages of a second, higher voltage 
level are not to be dismissed. Firstly, the addi-

schaeffler’s electric axle can also be 
operated with 48-volt current.  
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The overrunning alternator pulley supports belt-driven starter generators, which with 48 
volts are powerful enough to provide kinetic energy recovery and drive the wheels for short 
periods in addition to the starting and alternator functions.

“Schaeffler has also identified the poten-
tial for efficiency offered by hybridized 
drives with 48-volt components, and we 
already have a number of solutions available 
for these”, said Schaeffler cTO Prof. Peter 
gutzmer in his assessment of the technol-
ogy’s market opportunities. Technologies 
for drive assistance on which focus is being 
placed include electrical camshaft phasing, 
hybrid modules, axle drive solutions, and 
electromechanical torque vectoring units. In 
addition, Schaeffler is also researching an 
entire range of other functions that could 
be optimally integrated into a 48-volt sys-
tem architecture. These include electric 
clutches, high-performance rapid-reaction 
actuators for the chassis, a wide range of 
electromechanical adjusting elements for 
clutch and steering systems, self-leveling 
suspension for improved aerodynamics, and 
comfort-enhancing systems such as the 
movable load floor in the trunk. 

 adVanTages in efficiency
The electrically-operated camshaft phas-

ing unit with 48 volts, for example, allows 
cylinder-selective adjustment even during 
transient operation. The system makes a 
convincing case in start-stop operation due 
to its extremely fast acceleration capability 
and thus its fast and barely noticeable 
adjustment action – even when the engine 
is stationary. The adjustment system is 
independent of the oil pressure and thus 
offers a significantly wider operating range 
than conventional systems, even in low 
ambient temperatures. 

another example is the so-called overrun-
ning alternator pulley. This function is 
embedded in the belt pulley of the generator 
and decouples it from the high irregularities 
and speed changes of the crankshaft of the 
internal combustion engine. The overrun-
ning alternator pulley thus supports belt-
driven starter generators, for example, 
which with 48 volts are powerful enough to 
provide kinetic energy recovery and drive the 
wheels for short periods in addition to the 
starting and alternator functions. The belt 
pulley can be decoupled from the crankshaft 
using an additional magnetic clutch, which 
allows the starter generator to be used to 
operate the air conditioning compressor 
even while the engine is stationary. a ten-
sioning element on the overrunning alterna-
tor pulley always sets the belt drive to the 
optimum tension and thus reduces the belt 
drive’s preload forces and frictional power. 

electrified internal combustion engines 
not only deliver advantages in terms of 
efficiency, however – they also make oper-
ating conditions more difficult. Frequent 
start-stop operation and frequent “sailing” 
phases, for example, prevent the fast heat-
ing-up of the engine’s cooling circuit. 
Schaeffler has solved this problem with its 
thermal management module. a sophisti-
cated rotary slide valve with step control 
mixes hot and cold water according to 
requirements, and regulates the cooling 

currents in such a way that cooling circuits 
that are as small as possible and heat up 
quickly are formed in the engine during a 
cold start, for example. If heat then has to 
be discharged from the assembly, the radi-
ator/fan module is integrated into the cir-
cuits. “The thermal management module 
is being used in a volume-production appli-
cation in audi engines, where it reduces 
fuel consumption by around five percent”, 
explains Michael Weiss, Vice President 
Product group Thermal Management Mod-
ule at Schaeffler. 

Finally, at the systems level, Schaeffler 
offers complete hybrid modules. The simple 
variant is a 12 kW electric motor that is oper-
ated with 48-volt current and includes a 
clutch; this acts as a starter generator for 
the crankshaft and replaces the conven-
tional starter and generator. Thanks to its 
high torque, it also provides electrical assis-
tance when the vehicle moves off, and could 
even be used as the vehicle‘s sole source of 
drive power. Because of its compact design, 
this hybrid module can be integrated 
between the engine and the transmission 
without major adaptations. 

The electric drive module, which can be 
placed either on the front or rear axle, is 
significantly more refined. This is an electric 
drive with an output of up to twelve kilo-
watts and two ratio stages that includes 
the clutch and planetary transmission. This 
space-saving module generates signifi-
cantly lower costs than complex high-volt-
age solutions and paves the way for hybrid-

dr. Tomas smetana: “This entry-level form 
of hybridization with 48 volts offers the 
essential advantages of a fully-hybrid 
vehicle and, at the same time, is an econo-
mically attractive, low-cost option”.
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ization without major outlays. Major 
advances can be made in terms of drive 
efficiency, however. The 48-volt electric 
system makes operating strategies possi-
ble that were previously the exclusive 
domain of vehicles with high-voltage hybrid 
components: These include so-called 
“crawling” in traffic jams and parking using 
electric power, in addition to boosting when 
moving off, “sailing”, and fuel consumption-
reducing energy recovery.

The electric motor acts as the hybrid 
vehicle‘s sole source of power when 
“crawling”, i.e. in stop-and-go traffic. 
The electric propulsion of Schaef-
fler‘s 48-volt module is also sufficient 
for driving in residential areas, parking 
garages, and other low-speed driving 
situations. This is also true of the com-
fortable driving mode known as “sail-
ing”, in which the electric motor 
ensures virtually constant speed 
across a wide operating range 
while the internal combustion 
engine is switched off. 

The electric drive assists the 
internal combustion engine by pro-
viding additional torque, e.g. when 
moving off from the traffic lights; this 
is referred to as “boosting”. The high 
performance of the 48-volt system also 
means that the drive element opens up 
new potential for energy recovery. Thanks 
to the higher energy recovery capacity, the 

of a fully-hybrid vehicle and, at the same 
time, is an economically attractive, low-
cost option that allows cO2 emissions to 
be reduced by up to 15 percent”, explains 
Dr. Tomas Smetana, Vice President Prod-
uct group electric axle Systems at Schaef-
fler. 

The fact that the drive unit is connected 
directly to the propshaft in vehicles with 
rear-wheel drive means that drag losses by 
the internal combustion engine are pre-
vented. It is thus possible to achieve maxi-
mum efficiency and driving situations that 
were previously only offered by hybrid vehi-
cles with significantly more complex 
designs. The selected combination of an 
electric motor and transmission also allows 
the flow of force to be distributed selec-
tively, drive torques can be superimposed, 
and even torque vectoring – the variable 
distribution of torque that serves to increase 
driving safety – is possible.

In its current configuration, the cylindrical 
component is 235 mm long with a diameter 
of 165 mm. Its compact design means that 
it can easily be integrated into the drive 
train, so it can be integrated into the archi-
tecture of the vehicle without any space 
having to be sacrificed by the trunk or the 
fuel tank

The electric axle also allows torque vectoring, the variable distribution of torque. The flow of 
force is selectively distributed (lower image), drive torques can be superimposed, and dri-
ving safety is thus increased.  

kinetic energy released during deceleration 
is efficiently fed back into the on-board 
electric system in the form of electrical 
energy. 

“This entry-level form of hybridization 
already offers the essential advantages 

intensive start-stop operation and 
frequent “sailing” phases pre-

vent the fast heating-up of 
the engine’s cooling 

circuit. schaeffler has 
solved this problem 

with its thermal 
management module.
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Start-Stop SyStemS – 
much more than juSt 

a Starter
start-stop systems are the point of entry into drive train electrification. 
they perform more functions than just starting the engine in some cur-
rent vehicles. schaeffler considers itself as a partner for different start-

stop concepts with its broad technology portfolio.  

Start-stop systems are not present 
day developments: The first vehi-
cles with this technology were pre-
sented by Volkswagen and Toyota 

in the 1970s. However, these systems were 
not widely accepted: Comfort was consider-
ably impaired when the engine was started 
and switched off and there were also prob-
lems with the durability of components. In 
addition, the necessity of saving fuel was 
not so great as it is today. Meanwhile, every 

driver wants to switch off the engine as fre-
quently as possible when it is not required 
for cost and environmental reasons but 
without restricting the comfort and safety 
of passengers. The most efficient possible 
use of the electric power available from the 
start-stop system installed in the vehicle is 
one of the engineers’ development goals. 
An increase in the internal combustion 
engine’s load point, requirement-based 
operation of the accessory units, regenera-

tive braking, boosting and sailing are all 
indispensable when it comes to fulfilling 
future emission regulations.

“Over the past few years, Schaeffler has 
developed a series of innovative products 
that contribute to the optimization of start-
stop systems. Starting with general optimi-
zation of the components in order to accom-
modate the significant increase in the num-
ber of start procedures –  from approximate-
ly 35,000 in the case of conventional vehi-

Schaeffler offers a large number of components for modern start-stop systems such as sensors, belt tensioners, starters and latching valves.  
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cles without start-stop systems to more 
than one million in the case of vehicles with 
a sailing function or hybrid operating 
modes”, emphasizes Schaeffler CTO Prof. 
Peter gutzmer. The crankshaft bearings, for 
example, now run much more frequently 
with mixed friction before a stable hydrody-
namic lubricant film is formed. This phe-
nomenon also affects the camshafts and 
tapping elements of the valve train. The 
situation is also similar for many compo-
nents in the drive train, such as the dual 
mass flywheel, which is subjected signifi-
cantly more often to the resonance that 
occurs when the engine is started.

a range of conceptS
Schaeffler has developed a range of con-

cepts for permanently engaged starters for 
the optimization of starting operations, 
which are often a source of inconvenience 
with conventional systems –  in which the 
driver decides that he/she wants to acceler-
ate again while switching off the engine. In 
the first concept, the starter motor is placed 
above the torque convertor housing of a con-

ventional automatic transmission. The start-
er pinion is permanently engaged with the 
starter ring, which is supported by back-up 
rollers and can be rotated in one direction in 
relation to the torque converter housing. A 
wrap spring mechanism connects the starter 
ring to the torque converter housing as soon 
as the starter motor begins to turn. 

When the engine “overtakes” the start-
er as it starts up, the wrap spring disen-

Schaeffler has developed a range of concepts for 
permanently engaged starters in order to opti-
mize engine start-up.

the number of starting operations during 
the life of vehicles with start-stop systems 
increases to approximately 1,000,000.  

gages from the torque converter housing 
and the return spring ensures that a 
defined disconnection takes place. When 
the engine is running, the starter is decou-
pled from the torque converter, thus mini-
mizing wear and friction. The complete 
mechanism operates without actuators or 
a control system and even a reduction in 
the complexity of the conventional starter 
motor by eliminating the engagement unit 
is possible. This system allows fast and 
quiet restarting and rapid re-acceleration 
of the crankshaft while the engine is being 
switched off (dead time from when the 
driver decides that he/she wants to accel-
erate while switching off the engine until 
the engine reaches idling speed is less than 
600 milliseconds). 

A second concept, based on a locking 
roller one-way clutch installed in the oil cir-
cuit of the internal combustion engine, 
works with a conventional starter ring and 
also offers rapid restarts and cold starts – 
even while the internal combustion engine 
is being switched off and irrespective of the 
transmission type. The one-way clutch also 

the latching valve stores a small 
quantity of pressurized oil for the 
subsequent start-up operation for 
the switching element of automa-
tic transmissions with torque con-
verters.  

35.000

1.000.000
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Dr. eckhard Kirchner: „Vibrations can be 
generated in the belt drive when a belt-dri-
ven starter generator is additionally used 
for boosting and energy recuperation. this 
is prevented by a special tensioner on the 
belt drive, which assists the load reversal.“ 

completely disconnects the starter ring 
when the engine reaches the required speed 
and thus does not cause any drag torques 
during normal engine operation.

“A problem that occurs when a belt-driven 
starter generator is additionally used for 
boosting and energy recuperation is that 
rapid switching between boosting and ener-
gy recuperation can cause vibrations in the 
belt drive. This is prevented by a special ten-
sioner on the belt drive, which assists the 
load reversal”, explains Dr. eckhard Kirchner, 
Director of the extending Systems Product 
group at Schaeffler. The tensioner uses an 
oscillating movement to decouple the start-
er generator from the vibrations caused by 
the internal combustion engine and thus 
prevents peak stressing in the belt drive. 
The tensioning element also ensures a con-
stant optimum tension in the belt and com-
pensates for the lengthening that it under-
goes due to aging. The decoupling tension-
er is mounted on the starter generator in a 
space-saving way and replaces the two ten-
sioning elements that would otherwise be 
required in the belt drive. 

 alternatiVe SolutionS
Another new aspect of start-stop opera-

tion is the positioning of the movable com-
ponents for optimum restarting. Most 
gasoline engines today have hydraulic 
phasing units that are moved to the most 
convenient starting position when the 
engine is switched off – which is generally 
a locked position – so that no noise is gen-
erated when the engine is started. Schaef-
fler uses the existing rotational angle sen-
sors, which identify the position of the 
phasing units with a high degree of preci-
sion, for this purpose. Controllable pins 
ensure that they are locked during the 
phase in which no oil pressure is present. 

The effects of the engine start-stop sys-
tem extend all the way into the drive train, 
however. Many vehicles feature automatic 
transmissions with torque converters, 
which have to be specially prepared for 
restarting. Many drivers have been irri-
tated until now by the delay that occurs 
between when the start requirement is 
sent to the engine and when the engine 
starts and accelerates to the point where 
there is a sufficient pressure build-up of 
transmission oil at the switching elements 
transmitting the power. 

The solutions currently being used to 
shorten these delays include additional 

electric oil pumps and hydrostatic pressure 
accumulators. These supply the transmis-
sion with high-pressure oil for the start-up 
procedure while the internal combustion 
engine is at a standstill and therefore the 
main pump is inactive. However, with 
regard to costs, benefits and design enve-
lope, electric pumps and accumulators are 
not ideal.

“In choosing to use latching valves, 
Schaeffler is intentionally choosing to go 
another way. This is a valve that was devel-
oped by us and is activated by a hydraulic 
pressure pulse before the engine stops”, 
explains Dr. eckhard Kirchner. This causes 
a small quantity of pressurized oil to be 
stored for the subsequent start-up opera-
tion for one of the transmission‘s switching 
elements and the element is held at the 
contact point, thus allowing more rapid 
closure and helping to ensure rapid initial 
acceleration of the vehicle. No additional 
electric elements are required to control 
the latching valve. This means the outlay 
for integrating the valve is low, also with 
regard to additional space requirements.

An integrated solution in the design 
envelope of a clutch or brake piston is also 
feasible as an alternative design to a latch-
ing valve in the hydraulic control circuit. 

Both designs are based on the same func-
tions and comprise two functional units: A 
non-return valve and a switch unit to acti-
vate and deactivate the non-return func-
tion. The functional principle is based on 
the fact that the active non-return valve 
prevents the return flow of oil from the 
switching elements and holds these in the 
required position. This means the engine 
start and start-up operation are carried out 
as quickly as possible – even while the 
transmission‘s hydraulic system starts 
operating. 

DeSign meaSureS 
The switch unit comprises a bistable dia-

phragm spring, which activates the non-
return valve before the engine stops, or 
deactivates the non-return valve after the 
engine starts. To activate the non-return 
function, the hydraulic system generates 
a short pressure peak (slightly higher than 
the operating pressure), which switches 
the diaphragm spring and activates the 
non-return valve. The diaphragm spring 
switches back during the next normal actu-
ation of the clutch in the transmission and 
deactivates the non-return valve. 

If the automatic transmission is sup-
ported with a stop valve during start-stop 
operation, the time period between press-
ing the gas pedal and acceleration of the 
vehicle is reduced by around 400 millisec-
onds – compared to a vehicle with a con-
ventional automatic transmission without 
an oil supply when the internal combustion 
engine is at a standstill.

for vehicles with manual transmissions, 
other safety strategies and thus other 
design measures are required for restarting 
the internal combustion engine. for the 
engine to be stopped, the transmission 
must be placed in a neutral position and 
the clutch pedal must be free of any load. 
A sensor that is integrated into the pedal 
mechanism recognizes the actuation of the 
clutch pedal during the stopping phase as 
a signal to switch on the internal combus-
tion engine. A further sensor in the trans-
mission’s actuation mechanism monitors 
the neutral position of the transmission in 
order to eliminate the risk of an incorrect 
actuation during the restarting procedure. 
Both sensors are integrated into known 
components – without any sacrifices being 
made in terms of ease of operation thanks 
to the non-contact measurement technol-
ogy
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what  are  the  trends  in  the  various 
regional markets? 

hybridization and electrification are often 
driven by legislation in the triad markets 
(eU, Usa, Japan). In contrast, the electric 
mobility of two-wheeled vehicles is part of 

Volatile world markets, alternative drives, new product 
segments, continuously increasing competitive pressure 
and much more: schaeffler Automotive is facing great 
challenges. prof. peter Gutzmer, member of the execu-
tive board and cto at schaeffler AG explains how the 
company will overcome these challenges with the right 
corporate strategy and technology.
t h I s   I n t e r v I e w   w a s   c o n d u c t e d   b y   J ü r g e n   g o r o n c y. 

„48-volt hybrId for 
small vehIcles“

 J Personal 
information

prof. dr.-ing. peter Gutzmer (59) 
studied mechanical engineering in 
stuttgart with a focus on internal 
combustion engines and transport 
and completed his doctorate there. 
He moved to porsche‘s develop-
ment department in Weissach in 
1984. in 2001, he joined the scha-
effler Group as a development 
manager for product strategy. prof. 
Gutzmer has held various various 
positions within the company and 
is currently responsible for product 
development at schaeffler AG. He 
also has lectureships at Karlsruher 
institute of technology and tongji 
university in shanghai. 

day-to-day life in china and the legislator is 
now also pushing for the electrification of 
passenger cars. however, the introduction 
of electric vehicles has been slow up to now. 
This is why hybrid drives are now receiving 
significantly more attention than in the 
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ness in the bearings sector, for example, 
for balancer shafts in four-cylinder engines. 
This type of engine will largely replace six-
cylinder engines as a result of downsizing, 
although it can only come close to achiev-
ing the smooth running of a six-cylinder 
engine when it is equipped with balancer 
shafts. It is actually very logical because 
rolling friction is more advantageous than 
sliding friction, particularly under mixed 
friction conditions such as in start-stop 
systems. 

and what product group will have the 
best future growth according to schaef-
fler‘s forecast?

The products mentioned have very good 
opportunities for growth in the medium 
and long term because the internal com-
bustion engine will continue to provide 
good service in cars for some decades. 
This is in addition to systems such as start 
stop systems, or electrified systems for 
all types of hybrid drives. “It can gener-
ally be said that the requirement to 
increase the efficiency of internal combus-
tion engine and its increasing hybridiza-
tion plays into the hands of a drive spe-
cialist like us. for example, variability in 
the valve train will continue to increase 
and variable compression ratios could also 
become an issue again. and in addition to 
the range of different hybrid components 
and systems, we have also got electric 
drives in our portfolio. 

In what markets does schaeffler need to 
catch up?

We are very well positioned overall. We 
expect the greatest growth in asia, particu-

larly in china where we have a very good 
network. More than one third of the vehicle 
platforms, which will appear on the market 
during the next ten years, will be developed 
in Japan. We must intensify our efforts in 
this area. automobile manufacturing will 
also increase in southeast asia, for example, 
in Indonesia and Thailand, which will effec-
tively be an „extended workbench“ of Japan. 
In europe, we consider russia in particular 
to be a growth market.

how  will  schaeffler  take  on  the  chal-
lenges  of  increasing  globalization  with 
regard to its manufacturing processes? by 
means of more Internationalization?

We will develop our manufacturing exper-
tise for valve train technology as well as 
torque converter and clutch technology in 
china. We also want to manufacture these 
products in India. The countries in south 
east asia such as Thailand, where an 
impressive market with a large number of 
trade policies must be served on a just-in-
time basis. and also the conditions in the 
Usa justify increased local production. In 
general, schaeffler always ensures there are 

“We expect the 
greatest growth in 

Asia, particularly in 
china.”

 peter Gutzmer

schaeffler also 
enables large 
potential savings 
to be achieved with 
different systems 
in conventional 
drive trains, as 
shown in this 
example of the 
concept vehicle 
efficient future 
mobility north 
america. 

past. We are expecting significantly stag-
gered development in India because India 
does not invest nearly as much in its auto-
motive future, has a strong diesel market 
and buyers are considerably more cost-con-
scious than in china. India addresses all 
automotive issues very carefully, while 
china is aims to rapidly gain market leader-
ship with regard to specific industrial issues. 
east asia will be the hotspot for the auto-
motive future with its large number of 
trend-setting megacities. But electrification 
is also gathering momentum in europe and 
North america will follow.

are these also your markets with the 
current highest growth rates?

Yes. asia is still the leader with the abso-
lute highest growth rates. Our sales in the 
North american market also exceed our 
expectations. 

what are the reasons for this positive 
business development in north america?

The vehicle fleet in North america is 
firstly very old and there is a large require-
ment for purchasing replacement parts. The 
legislator is also pushing very hard to reduce 
fuel consumption. Our efficient technolo-
gies such as rolling bearings, valve train 
components and transmission technologies 
are very much in demand. 

Is  the  collaboration  between  chrysler 
and your good customer fiat already bear-
ing fruit?

North america is generally a conservative 
market, which adapts slowly to new tech-
nologies such as double clutch transmis-
sions or hybrid drives. The chrysler technol-
ogy portfolio is certainly heavily influenced 
by the collaboration with fiat. for example, 
fully-variable drive trains and double clutch 
solutions are also planned in chrysler vehi-
cles.

what product groups are currently expe-
riencing the strongest growth at schaef-
fler? 

firstly, the products for variable valve 
trains, such as components for cylinder 
deactivation, cam profile switching or timing 
adjustment. The second growth motor are 
our components for clutch and transmission 
technology, for example, for double clutch 
and modern automatic transmissions and 
vibration damping applications. We are also 
very satisfied with sales of our bearing solu-
tions and components for auxiliary drive 
systems. 

The increasing change from plain bear-
ings to rolling bearings is driving our busi-
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IntervIew   

sufficient local development and manufac-
turing capacities. 

where do you see gaps in the market, 
which schaeffler could fill with new prod-
ucts? 

We are already well positioned with our 
actuators and increasingly electrified prod-
ucts with minimized friction. I still see 
potential in the growing turbocharger seg-
ment. The entire system could be improved 
with actuators and electrified components, 

thereby replacing expensive twin turbo-
charger concepts. Good growth can also be 
expected from electrified components and 
modules, which replace hydraulic and 
mechanical units and only operate if 
required in order to save energy. There are 
opportunities here mainly in the field of 
chassis systems.

are products already available?
We already have a number of actuator 

systems in volume production, such as the 
intelligent cooling module for an audi 
engine. We want to improve such systems 
by adding further functions and optimize 
the design for volume production. In the 
case of the cooling module, the warm-up 
phase can be further optimized or heat 
retention in the system can be improved 
during start-stop operation. 

It is worth considering whether improved 
control of the various thermal circuits can 
be achieved with robust mechanical prod-
ucts. This question is inevitable if there are 
a number of thermal circuits in the future 

(for example, engine, air conditioning sys-
tem, battery) with very varied require-
ments. 

Variable valve trains combined with a tur-
bocharger  can – as with the electrification 
of the turbocharging system – improve the 
responsiveness of the turbocharger. In ancil-
lary drives, the focus is placed on belt-driv-
en starter generators and 48-volt systems, 
which allow start-stop functions and mild 
hybridization. We offer enablers such as 
tensioning elements and clutches for this 
combination. and last but not least the 
chassis systems mentioned such as electro-
mechanical roll stabilizers.

and what about the combination of the 
engine and transmission?

That is another interesting option. Trans-
missions with an increasing spread of trans-
mission ratios and number of gears will 
make improved use of the most favorable 
operating points of the engine. The double 
clutch transmission is an improvement, the 
cVT has increasingly improved driving 

changes in vehicle production and the vehicle fleet in the most important markets.

“We are very 
well positioned 
overall.”
peter Gutzmer
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dynamics thanks to electronic control sys-
tems and conventional automatic planetary 
transmissions are becoming increasingly 
efficient and more comfortable. schaeffler 
supplies clutch systems, cVT chains and 
complete bearing systems and torque con-
verters. 

what type of transmission will gain in 
the medium term?

Double clutch transmissions will gain 
market share in europe and probably in 
asia. The cVT will be successful in asia and 
america – and will tend to have greater 
success than the double clutch transmis-
sion in its markets. automatic transmis-
sions with torque converters have an 
increasingly wide spread of transmission 
ratios and more gears, new torque con-
verter concepts with optimized friction 
behavior are being developed with high 
priority. We are following all these trends 
by providing innovative products such as 
the „intelligent“ torque converter for start-
stop systems, which is currently being 
tested in North america. 

how does schaeffler see the develop-
ment of the ideal electric drive? Is there 
such a thing and how does it look in terms 
of the regions?

It would be preferable to have worldwide 
standards for electrification for reasons of 
scale. an electric motor between the inter-
nal combustion engine and the transmission 
(hybrid module „hybrid disk“) seems to be 
gaining acceptance in hybrids because it is 
relatively cost-effective and can be produced 
without making major changes to the drive 
train layout. In addition, the electric axle 

without a fixed connection to the axle driv-
en by the internal combustion engine should 
also be taken into consideration. This con-
cept allows adaptive all-wheel drive or short 
distance driving using only electric power 
without the internal combustion engine if 
required. such a concept is currently gener-
ating a great deal of interest, particularly in 
asia where hybridization is being pushed 
very vigorously. 

can schaeffler already report any suc-
cess on the market at this level?

absolutely. We have development proj-
ects for the hybrid disk that are close to 
volume production and hopefully we will 
start volume production in two to three 
years. We are already holding very promis-
ing discussions with regard to the electric 
axle. 

do  the  electric  motors  also  originate 
from schaeffler?

We want to offer our own electric motors 
as part of a modular system for the electric 
axle – but also third-party products. 

what type of technology?
Permanently excited synchronous 

motors are of course the best choice with 
regard to the design envelope, power den-
sity and functionality. The risks associated 
with the unreliable supply of rare earths 
and magnet prices are arguments against 
this motor technology. asynchronous 
motors would be another option but have 
disadvantages with regard to efficiency 
and package size. a decision about the best 
solution must be made on a project-to-
project basis. 

what vehicles will be hybridized?

If one takes the 95 gram cO2 per kilome-
ter in europe as the emissions standard, this 
can only be achieved in the mid and upper 
class vehicles with hybrid drives. and this 
means plug-in hybrids, which have a certain 
range of electric operation and enable fuel 
savings of 25 percent. Mild hybrid systems 
with an operating voltage of 48 volt could 
be a feasible solution tailored to the mid 
class vehicle market and below because they 
are more expensive than conventional 12 
volt-systems  – from a systematic perspec-
tive – but are still with an acceptable price 
range and significantly cheaper – up to 70 
percent – than full hybrid high-voltage sys-
tems in the medium term. 12 kilowatts 
would be sufficient output for stop-and-go 
traffic, moving off using only electric power, 
parking and correct recuperation and would 
allow fuel savings of up to 15 percent. fur-
ther development of the battery technology 
is also very important here.

how do you position yourself as a sup-
plier  when  every  month  another  hybrid 
concept,  another  electric  drive  is  pro-
claimed to be the only really viable system 
of the future?

One must keep calm and set priorities. We 
know precisely where we can use our prod-
uct range and expertise for suitable prod-
ucts for electric mobility. We are placing our 
focus on the internal combustion engine and 
transmission, as well as the hybrid disk, 
electric axle and on the wheel hub drive in 
the long term. We consider the 48-volt 
hybrid to be suitable for small vehicles. It 
can be designed as a hybrid disk and as an 
electric axle. 48 volts are not suitable for the 
drive but will allow optimization of chassis 
systems such as electric steering systems, 
self-leveling suspension or roll stabilization. 
In general, we think energy-intensive actu-
ators will be used in combination with 
48-volt on-board electric systems for rea-
sons of efficiency. The advantages of a com-
bined 12/48-volt on-board electric system 
are sufficiently well known. an OeM must 
now start volume production of this system.

many thanks for your time
the electric axle as the edifferential improves traction (left), vehicle dynamics (center) and 
supports the steering function (right). 

“one must keep 
calm and set 

priorities.”
 peter Gutzmer
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Technology   

The hybrid of The fuTure
What is a hybrid drive? there are many correct and quite a few incorrect 

answers to this question. the following text describes how drive specialist 
schaeffler envisages the hybrid drive of the future. 

There is a consensus in the sector 
that a hybrid drive is a combination 
of an electric motor and an internal 
combustion engine. There are also 

a number of different technical and functio-
nal variants of the hybrid drive, which have 
varied strengths and are suitable for diffe-
rent applications and vehicle segments. „It 
is currently not foreseeable which of these 
variants will become established on the 

market“, says Rainer Gut, Sales Director for 
the eMobility Systems Division at Schaeffler 
Automotive. „We already offer a number of 
products with a high cost-benefit factor for 
start-stop systems, the entry-level hybrid 
technology. We are also concentrating on 
two forward-looking system solutions: The 
hybrid module and the electric axle.“ 

In a first step, Schaeffler is already sup-
plying a disconnect clutch for two models 

produced in Germany and for a Japanese 
vehicle . This is a clutch positioned between 
the electric motor and the internal combus-
tion engine, which disconnects the internal 
combustion engine if required and therefore 
eliminates drag torque. The electric motor 
then performs the work to drive the vehicle 
and enables, for example, sailing, recupera-
tion or all-electric driving. The electric 
motors originate from another supplier.

Whether its a mild, full or plug-in hybrid: Schaeffler offers the right components and systems for every variant of hybrid technology.  
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rainer gut: „We think hybrid technology 
has a lot of potential in the future.“  

The disconnect clutch used in volume pro-
duction also has a damper and actuators. 
This damping element in the form of a 
damped clutch disk „smoothes“ the rota-
tional irregularities of the internal combus-
tion engine. A dual mass flywheel could also 
be used as an alternative damping element. 
A plug-in hybrid will be equipped with this 
type of hybrid module soon but it will fea-
ture an electric motor with significantly 
higher performance (80 klilowatts) than in 
the other applications. Schaeffler could sup-
ply modern electric motors at any time via 
its subsidiary IDAM if required. The decision 
regarding the selection of an electric motor 
manufacturer will be made after conducting 
a market and project-specific make-or-buy 
analysis.  

furTher developmenT of  
hybrid module
Schaeffler has further developed the 

hybrid module due to the high level of inter-
est shown by customers. engineers at 
Schaeffler have successfully integrated the 
mechanical components („dry“ disconnect 
clutch with up to 250 newton meter capac-
ity, with an additional one-way clutch of up 
to 800 newton meter capacity, actuators, 
rotor bearing support) into the electric rotor 
(a so-called internal rotor). The electrome-
chanical actuator in particular offers advan-
tages. It is controlled by a single cable 
instead of a complex hydraulic line and only 
requires energy during actuation – and not 
in its idle state. The axial length of the mod-
ule was reduced from 150 to 100 millimeters 
(the length of the electric motor). A dual 

mass flywheel performs vibration damping 
in this new development because it is better 
equipped to meet the current NVh require-
ments of modern downsized engines. This 
means the hybrid module can be combined 
with all conventional transmission types 
and not just with automatic transmissions 
with torque converters. 

The electric axle also allows an all-elec-
tric drive, which is not the case with the 
hybrid module. It can be located on both 
the front and rear axle because essential 
system components are mounted coaxi-
ally to save as much space as possible. 
Torque vectoring is also possible allowing 
more driving enjoyment and benefits with 

regard to driving safety. The drive power of 
40 to 100 kilowatts currently produced by 
the hybrid module is comparable with the 
electric axle.

 Most of Schaeffler‘s hybrid and electric 
components are suitable for both high-
voltage and 48-volt applications. With 
available outputs of up to approximately 
12 kilowatts, a 48-volt hybrid system can 
also achieve astonishing potential fuel sav-
ings – with lower costs and less safety 
measures than with high-voltage technol-
ogy. The changes required are not signifi-
cant and the package size and components 
are practically the same for both voltage 
variants. The 48-volt electric axle offers 
the functions of an electric drive in stop-
and-go traffic, parking and moving off as 
well as torque vectoring, even if all the 
functions are not available at the same 
time. It is a designed with two gears like 
the high-voltage module in order to achieve 
a good recuperation capability at high 
speeds. Schaeffler has already started 
advanced development projects for the 
48-volt system and successfully tested 
prototypes for both the hybrid module and 
the electric axle. 

currenTly no SignificanT  
TrendS 
Whether – irrespective of the operating 

voltage – a hybrid module or an electric axle 
is selected for a vehicle depends on the pref-
erences of the OeM and the structural con-
ditions of the vehicle. There are currently no 
significant trends. Schaeffler has even 
received inquiries for a combination of both 
technologies. The hybrid module could, for 
example, generate current to drive the elec-
tric axle using an internal combustion 
engine in this high-tech solution for pre-
mium vehicles.

The Schaeffler hybrid module has received 
a great deal of interest particularly in china 
from OeMs, but also in europe and after an 
initial delay in North America, too. A total 
of more than 230 employees are currently 
working on further development of the 
hybrid portfolio at the three locations her-
zogenaurach, Bühl in Germany and Anting 
in china. „During the next few years, we are 
expecting a lot of potential from the hybrid 
technology in Schaeffler‘s diversification 
strategy, which ranges from the optimiza-
tion of the conventional gasoline engine to 
the all-electric drive system“, says Rainer 
Gut looking optimistically into the future. ‹

Start-stop sys-
tems perform an 
increasing num-
ber of functions 
and offer more 
advantages in 
terms of applica-
tions and com-
fort as part of a 
systematically 
electrified drive 
train. 
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Development   

Using KnowleDge to 
maKe proDUcts

if schaeffler only sometimes knew, what schaeffler knows…. the „cor-
porate innovation and Knowledge management“ department optimizes 

the exchange of information at schaeffler, identifies trends and con-
verts them into new product ideas. but these are only part of the 

department‘s responsibilities

the department‘s 15 employee‘s are 
part of Prof. Gutzmer‘s Research 
and Development organization and 
take on three important interdis-

ciplinary tasks. Firstly, they organize and 
promote the internal exchange of informa-
tion and transfer of knowledge at Schaeffler 
using the Intranet, Wiki platforms or docu-
ment storage. Another task is giving techni-
cal presentations outside the company – at 
universities – in order to position Schaeffler 
as an attractive employer and technology 
innovator. 

The third and most important task is sup-
porting departments with the development 
of new product ideas. „We are a classic cor-
porate service department for the entire 
Schaeffler Group. We „view the situation as 
outsiders“ and help our internal customers 
to consider and assess things in a compre-
hensive manner“, explains Heinrich 
Schäperkötter, director of the department. 
„It‘s about sharing knowledge, a modern 
name for it is internal open innovation. The 
barriers between groups, departments, areas 
or divisions must always be overcome.“

Schaeffler has already transformed itself 
into an integrated mobility supplier. In addi-
tion to the established automotive portfolio, 
additional business fields include railway 
engineering, the two-wheeled vehicle sector 
and other modes of transport such as air-
planes and ships.

It is becoming more and more important 
for a company to be able to see further into 
the future than ever before. Schäperkötter: 
„What trends will influence our everyday life 
and economic system during the next years 
and decades? What solutions can Schaeffler Fo
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identifying, generating and evaluating: this is how the innovation process works at schaeffler. 

3 phases of innovation process
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heinrich schäper-
kötter places 
great importance 
on diversity in his 
team. 

offer at the right time?“ Innovation and 
Knowledge Management deals systemati-
cally with these and other questions – 
always working together with representa-
tives from relevant departments or selected 
external partners. In an optimum case, this 
results in the development of a well-found-
ed business plan. 

 innovations are no longer  
one-off inventions
As in the example of the „bicycle project“. 

This project initially started as an internal 
workshop about the future importance of 
individual modes of transport. It became 
evident that the importance of bicycle traf-
fic will increase enormously in the future 
worldwide. In subsequent workshops, the 
sensor bearing in the Schaeffler portfolio 
was identified as being marketable. This is 
because the popular pedelecs, in which elec-
tric assistance depends on the torque 
applied to the pedals by the rider, require an 

exact and simple method of torque mea-
surement. Schaeffler subsequently devel-
oped its sensor bearing and tailored it for 
the needs of the manufacturers of pedelec 
drive units, who now use the sensor bottom 
bracket in growing volumes.

„The main task of our innovation manag-
ers is to carry out moderation of these 
innovation processes. This not only neces-
sitates moderation skills but also a large 
amount of expertise in methods and above 
all a knowledge of human nature“, says 
Schäperkötter. „A healthy curiosity, perse-
verance and an empathy for the working 
world and living environment of other 
people are also an advantage.“ The profes-
sional background of the 15 employees is 
intentionally very varied. engineers, soci-
ologists, natural scientists, graduates of 
business management, IT experts and a 
terminologist are on board. The age struc-
ture is very mixed and there are a number 
of women in the team.

An ideal innovation process comprises 
three phases and usually starts with an 
inquiry from Schaeffler‘s business units. A 
small team of innovation managers deter-
mines the white areas and opportunities of 
the relevant range of tasks in comprehen-
sive discussions. 

If the precise tasks and problems have 
been defined, consideration is given as to 
how an appropriate solution can be devel-
oped using Schaeffler‘s expertise. In this 
creative, „chaotic“ phase, the innovation 
managers create new ideas and fills these 
with technical input in collaboration with the 
business units. 

In a third step, an assessment is made 
about whether these products and business 
ideas could be marketable and profitable. A 
very important question is whether a new 
product can be optimally placed on the market. 
If disruptions occur in this third phase, the 
subsequent transfer to the normal (advance) 
development process and production as well 
as sales will not function at Schaeffler. In this 
case, an excellent idea may be put on ice or 
shelved for good in certain circumstances. 

Basic rsearch is carried out before the 
moderation of innovation processes at 
Schaeffler. Innovation managers mainly 
identify future trends from work and stud-
ies by professional trend researchers. They 
derive scenarios with various weightings 
about how a technical or social issue could 
develop from these trends. Schäperkötter 
is certain that „innovations are no longer 
one-off inventions of ingenious minds but 
are the result of teamwork“. „We must 
increase our efforts to bring different people 
and specialist disciplines together and 
achieve our collective goals.“ ‹

 J personal information

dr.-ing. Heinrich schäperkötter (56) studied mechanical 
engineering in braunschweig and earned a doctorate about 
internal combustion engines. He then went to elring Klinger 
as head of basic development. He also worked as head of 
r&d at sachs dolmar (a manufacturer of small engines, 
chain saws and garden tools), was managing director of Hilti 
entwicklungsgesellschaft for power tools and managing 
director of an automotive manufacturer for armor-plated 
limousines and special vehicles. schäperkötter has been 
director of corporate innovation and Knowledge manage-
ment at schaeffler since 2003.
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cO2 regulation has been at the top of 
the VDA‘s agenda for the last few 
months. The issue is not only about 
climate protection but also involves 

fundamental decisions about industrial 
policy and Europe‘s competitiveness. Ger-
man automotive manufacturers are cur-
rently making the largest contribution to 
reducing CO2. The premium manufacturers 
in Germany must reduce the CO2 emissions 
of their vehicle fleets by approximately 25 
percent by 2015. They will achieve this target 
– with optimized conventional drive sys-
tems, smaller engine capacities, high-per-
formance turbocharging, direct injection and 
consistent use of lightweight design.

However, the next step is considerably 
more difficult. The German automotive 

industry has always been committed to 
achieving the ambitious target of reducing 
the CO2 emissions of the EU‘s fleet of new-
ly registered cars by an average of 95 grams 
by 2020. However, the renowned RWTH 
Aachen University has also confirmed in a 
report that this target cannot be achieved 
solely by optimizing conventional drive sys-
tems. A significant proportion of cars with 
alternative drive technologies will also be 
required.

This involves providing the stimulus for 
the innovations required. On the one hand, 
these are technologically challenging tar-
gets. On the other hand, no one can say with 
any certainty today what the market 
demand for electric cars will be in the future. 
The differences in cost and price between 

cars with conventional internal combustion 
engines and vehicles with alternative drives 
will remain significant in the coming years. 
The question is whether the startup phase 
for alternative drives in Europe will continue 
to gather momentum. 

The expertise of suppliers is indispens-
able during the development of these inno-
vations. They provide 75 percent of the 
added value of an automobile and many 
are world market leaders in their fields of 
technology. Especially medium-sized sup-
pliers underscore the excellent reputation 
of Germany as an automotive manufactur-
ing location with their technical innova-
tions. 

Germany still has a very successful indus-
trial base. Employees and employers have 
gained from the structural reforms and the 
intelligent collective bargaining policy of the 
last few years. But the difficult economic 
situation in Western Europe, increasing pro-
tectionism in many emerging markets and 
the threat of increases in taxes and contri-
butions present companies with special 
challenges. Increasing energy costs act as a 
„negative location factor“ –  it is essential 
that they eased again.

Placing an additional load on companies 
by increasing taxes and contributions, as 
demanded in some election manifestos, 
would be a risk to Germany as an indus-
trial location. Plans for a wealth tax are a 
source of anxiety for many family-owned 
suppliers. The success of German industry 
up to now – which was also possible on the 
basis of suitable boundary conditions – 
must not be put at risk by any new financial 
burdens!

Today, medium-sized companies are 
required to be present worldwide. It is 
important to make the correct investment 
decisions at an early stage in order to main-
tain the competitiveness of companies in 
the long term. Many suppliers face the chal-
lenging task of reacting to global develop-
ments.  

Schaeffler AG is based in the town of Her-
zogenaurach in Bavaria and is a leading sup-
plier. The company‘s consistent globaliza-
tion strategy – more than every second 
employee is employed at one of the 180 
international locations – and its speed of 
innovation are examples for the forward-
looking focus of this German supplier. They 
make Germany the automotive location that 
it is: A powerhouse and manufacturing loca-
tion for the world‘s best vehicles.

VDa president matthias Wissmann.
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Triondur ® CX+ Coated. 
Friction Halved.
Friction in the engine wastes valuable drive power. That is why 
we only supply components that are subjected to particularly 
high stresses with special coatings. After all, surface coatings 
are an effective weapon for combating friction and wear.

We have developed a range of new coating systems under 
one key word: Nanotechnology. These coatings are applied 
to our products in an environmentally friendly way without 
the need for changes to the design or geometry. Coating INA 
bucket tappets with Triondur ® CX+, for example, halves the 
friction that occurs in the sliding contact with the camshaft 
while also extending its operating life.

Innovative surface and coating technology is one of many 
steps on the path to developing automobiles with low fuel 
consumption and emissions. Use our expertise in this field!

www.schaeffler.com

Frictional torque [Nm]

Camshaft speed [rpm]



Versatile, Environmentally-friendly and Powerful
The MultiAir idea is impressive. The system comprises 
an electrohydraulic coupling between the camshaft and 
intake valves, which enables fully-variable valve control 
per cylinder and according to requirements. This increases 
power and torque; decreases fuel consumption and CO₂ 
emissions by up to 25 percent, and provides greater  
driving pleasure.

UniAir is at the center of this innovation. It is the world’s 
first fully-variable electrohydraulic valve control system 
and can be used in both gasoline and diesel engines. 
Together, FIAT and SCHAEFFLER thus provide an ingenious 
solution to increasingly stringent regulations regarding 
emissions and fuel consumption.

Creative solutions for tomorrow’s vehicles.  
Let us find new ideas together. 

www.ina.com
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