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see. think. act. 

is our road sign that 
guides us towards 
intelligent mobility 
solutions that will 
ultimately result in

ZERO ACCIDENTS  
and ZERO EMISSIONS
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“When it comes to 
sustainability, why is ZF always 

aiming increasingly higher?”
OUR PRODUCTS ALRE ADY MAKE VEHICLES AND INDUSTRIAL 

APPL ICAT IONS MORE EFFIC IENT AND SAFER. AND FOR THE 
FUTURE, WE HAVE E VEN MORE AMBIT IOUS TARGE TS.

There are not many companies where sustainability plays such a dominant 
role as at ZF. Our final goal is achieving “Vision Zero” Some organizations 
and companies interpret this vision as a safety concept that aims to 

completely prevent accidents. But that is not enough for us: mobility 
should not cause any damage at all to humans or the environment – 

especially not due to traffic-related emissions. That is why ZF 
views “Vision Zero” to mean not only zero accidents, but also 
zero emissions. Using intelligent technologies, we want to help 
create a mobile world without accidents and emissions.

Not only do our innovative products help conserve the 
environment and resources. We also apply a sustainable 
approach to our manufacturing processes. ZF also benefits 
from this approach economically. When we save on energy 
costs, our technologies become more competitive.

We believe that sustainability goes beyond environmental 
protection and the economy. Social factors also play a 
role. As a company, we see ourselves not only as globally 
active, but also socially responsible. The range of projects 
that our charity organization “ZF hilft.” supports is corre-
spondingly broad and ranges from providing access to 
education to helping the victims of natural catastrophes. 
I am deeply impressed by the fact that most of the 

donations come directly from the Group’s employees. 

All this shows that ZF does more than just pay lip service 
to sustainability, it is a solid element of our corporate 

culture and firmly anchored in our core business. That is 
why it is only logical for us to dedicate more space to this 
multifaceted topic in this issue of the ZF magazine “vision”. 

I hope you enjoy this entertaining and informative issue.

Wolf-Henning Scheider  
Chief Executive Officer  
of ZF Friedrichshafen AG
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ZF MOMENT

Perfect start 
to the season

Just in time for motorcyclists to kick off the most beautiful time of the year, the new BMW F 750 GS and F 850 GS 
models are ready to hit the road. Equipped with electronic chassis, technology from ZF, these two motorcycles 
guarantee top quality handling. As a market leader for semi-active motorcycle chasses, ZF focuses heavily on 
comfort and performance. The “Dynamic ESA” is an electronic chassis, which automatically adapts to the 
payload and optimizes the damping force in real time. This is achieved by the electronic control valves installed 
in the front and rear suspension struts. The much improved contact to the road makes motorcyclists safer and 
more comfortable.
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Australien

USA

Deutschland

Japan

China

Brasilien

Indien

Welt

CO2

Finding the perfect size
E VERY L IFE FORM REQUIRES RESOURCES. I T BECOMES PROBLEMATIC 

WHEN SUCH L IFE FORMS L IVE BE YOND THEIR ME ANS. WHAT YOU NEED 
TO K NOW ABOUT ENERGY AND SUSTA INABIL IT Y.

O N E  W O R L D 

I S  N O T  E N O U G H

What exactly does “ecological 
footprint” mean? The term was 
coined in 1994 by the scientists 
Mathis Wackernagel and William 
Rees. It began with the idea that 
all natural raw materials con-
sumed by humans require space  
to grow. Furthermore, nature 
needs space to break down our 
waste such as areas like forests 
where CO₂ is absorbed. The eco-
logical footprint represents the 
amount of space required to per-
manently support the current life-
style of a region or of a country. 
The result can be briefly explained 
as a question: how many earths 
would it take for the entire world 
population to live like the inhabi-
tants of the country being viewed?

Sustainability

F U L L  S P E E D

As the second most populated country in the world 
after China, India is stepping up its pace in intro-
ducing electric cars. By 2030, almost 100% of the 
vehicles on its roads will be electric, whereas their 
market share was only one percent in 2016. To real-
ize this ambitious goal, the Indian government 
has set up a comprehensive support program.

H U N G R Y  F O R  P O W E R

R E C H A R G I N G  O N  T H E  R O A D

Low driving ranges and long recharging times are still hindering the 
broader spread of pure electric cars. Developers in France have been 
working on a possible solution to this problem since the end of 2016. 
For example, in Normandy, cars can be driven on a road 1,000 meters 
long with built-in solar panels. These panels will initially provide 
power for street lights, but soon will also power the electric cars that 
drive over them via induction. By the year 2020, the French govern-
ment intends to build solar roads covering a total of 1,000 kilometers.

C O W S  A R E  T H E  B I G  P O L L U T E R S

Cars generate carbon dioxide (CO₂), cows emit methane (CH₄). Both 
greenhouse gases are contributing to climate change. A compact  
car (4.9 liters of diesel per 100 kilometers) generates 128 grams of 
CO₂ for every kilometer driven. At 15,000 kilometers annually, this  
is roughly two tons of carbon dioxide. A high-performance dairy cow 
emits 300 liters of methane per day on average, which is the 
equivalent of three tons of CO₂.

W E  A R E  A L M O S T  T H E R E

AUSTR AL IA 5 .4 

USA 4 .8 

GERM AN Y 3 .1 

 JAPAN 2 .9 

CHINA 2 

BR ASIL 1.8 

INDIA 0 .7 

WORLD 1.6

As a result of generating  
the power consumed by 
all PCs, smartphones and 
IT services in Germany, 
experts estimate that 
roughly 33 million tons 
of CO₂ are released into 
the atmosphere annu-
ally. This is the equiva-
lent of roughly the CO₂ 
emissions produced 
by German air traffic 
during the same period.

Norway wants to be  
the first country that 
covers its demand for 
electricity using renew-
able energies exclu-
sively. And it is not far 
from achieving its goal. 
Last year, the coun-
try’s demand for elec-
tricity was already 
covered 98 percent 
by sustainable renew-
able energies.

   

2016

2030100%

98%
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Text: Martin Westerhoff

A MA JOR CHALLENGE FOR HUMANIT Y IS TO 
EL IMINATE CO₂ EMISSIONS. ZERO-EMISSIONS 
MOBIL IT Y IS ONLY ONE GOAL THAT ZF AND ITS 

TECHNOLOGIES ARE WORK ING TOWARDS.

Moving 
towards zero 

emissions

T
he job sounds impossible:  
while economies and living 
standards are booming in 
heavily populated coun-

tries such as China and India, the 
global community is trying to put 
the brakes on climate change. At 
the same time, the global demand 
for energy is expected to grow by 
28 percent between 2015 and  
2040, with the transport industry  
alone likely needing 30 percent 
more energy. For CO2 emissions, 
a rise of 0.8 percent per year is 
expected. At least that is the fore-
cast from the latest report entitled 

“International Energy Outlook 2017” 
prepared by the U.S. Energy Infor-
mation Administration (EIA), which 
is part of the U.S. Department of 
Energy. If this study is correct, fos-
sil fuels will still continue to cover 
77 percent of the demand up to 
2040.

Renowned British economist  
Dieter Helm is less pessimistic about  
the future of fossil fuels: “What 
is a very real threat are the new 
technol ogies, and possibly sooner 
than commonly assumed.” Accord-
ing to the Professor of Energy Pol-
icy at the University of Oxford, 
technological advancements will 
make fossil fuels superfluous even 
before the reserves of oil, gas or 
coal dry up. Helm sees electricity 
as the energy source of the future, 
and believes that the electrification 
of transportation is nothing short 
of revolutionary.

BAT TERIES AS THE MOST 
EFFIC IENT ME ANS

For ZF, electrified drives also 
re present a significant means of 

reducing CO2 emissions out on the 
roads. In addition to hybrid modules  
and plug-in hybrid transmissions, 
the technology company offers drive 
systems for all-electric vehicles.  

“If the global goal is to use renew-
able energy from sources such as 
wind and the sun, the question 
inevitably arises as to how we can 
most efficiently use electricity for 
mobility,” says Bert Hellwig, head 
of the E-Mobility Systems House at 
ZF, outlining the initial situation.  
Storing electricity in batteries and 
then using these with an electric 
drive offers the highest level of 
efficiency. For this reason, Hellwig 
sees the greatest potential in bat-
tery-powered electric vehicles.

However, this technology still 
has quite a battle ahead of it. For 
example, the production of lithium- 
ion cells – currently state-of-the-art  
for vehicle batteries – is in itself 
energy-intensive. Furthermore, its 
energy density is low compared to 
traditional fuels. Per kilogram, mod-
ern batteries store only around five 
percent of the energy quantity that 
is contained in diesel fuel. This is 
why current electric vehicles have 
a comparatively short range. While 
solutions like fuel cells can increase 
the vehicle’s drive range, the high 
cost associated with this technol-
ogy is currently a major obstacle 
that prevents greater distribution.

ZF is prepared for various sce-
narios and is applying its expertise  
particularly to system solutions. Re-
gardless of the energy accumu lator 
used, a system like the mSTARS 
axle concept and its integrated 
electric drive can be installed in hy-
brid, fuel cell and battery-powered 
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electrically using renewable power 
from the grid.” The plug-in trans-
mission from ZF, which is based on 
the proven 8HP, is already on the 
market. It combines the transmis-
sion and the electric motor. The lat-
ter produces a maximum of 90 kilo-
watts (122 horsepower) that make 
purely electric maximum speeds of 
up to 120 kilometers per hour pos-
sible, depending on the vehicle, of 
course. The hybrid module in the 
8-speed dual clutch transmission 
features up to 100 kilowatts, mak-
ing it even more powerful. Already 
60 percent of all new Panamera 
models that Porsche delivers in 
Europe are equipped with this ZF 
hybrid transmission.

GRE ATER EFFIC IENCY 
FOR TRUCKS

Trucks represent a major chal-
lenge on the road to CO2 neutrality.  
For city buses, ZF already offers 
the AVE 130 portal axle and the 
CeTrax central drive as electric 
alternatives to the diesel engine. 
With a maximum output of up to 
300 kilowatts (408 horsepower), 
these are worthy rivals. To reduce 
greenhouse emissions in commer-
cial vehicles, there is no need to 
wait until long-haul trucks are 
equipped with fuel cells for electric  
driving or until they are run on  
synthetic fuels to make them CO2- 
neutral. Their energy consump tion 
is already being reduced. Many 
truck manufacturers are already 

and then converted, together with 
CO2, into synthetic fuels. This  
ap proach has advantages and dis-
advantages. For example, the pro-
cess of producing hydrogen means 
an energy loss of approximately 
25 percent. Every additional process 
step further reduces the amount of 
energy from the electricity used that 
ultimately remains stored in the fuel. 
However, there are major benefits, 
including the fact that synthetic 
fuels can be used in existing and 
technologically advanced combus-
tion engines. They can be blended 
into conventional gasoline or diesel, 
in some cases even without any 
technical modification. In addition, 
there is already a well-established 
global fuel station network.

PLUG- IN HYBRIDS 
PAVE THE WAY

All of the scenarios outlined  
here create challenges and offer 
opportunities. That is why ZF is 
pursuing an open technological  
approach to achieve the goal of 
zero emissions. It is also clear that 
whatever technological solution 
prevails in the end, the energy 
efficiency of all drive systems will 
have to be considerably improved. 
Dr. Bernd Vahlensieck, head of 
Advanced Drive Engineering at ZF, 
sees, above all, huge potential with 
plug-in hybrids. These vehicles  
are equipped with a combustion 
engine, an electric motor and a 
battery that is normally designed 
for distances of around 50 kilome-
ters. “Plug-in hybrids represent an 
outstanding option that allows vehi-
cles to be electrically powered for 
a maximum number of kilometers 
using a comparatively small battery  
at a correspondingly low cost,” 
adds Vahlensieck. “They also fare 
very well in CO2 considerations, 

‘euros per gram of reduction’. More-
over, end customers can drive a 
fully-featured car for many of their 
daily trips that is ideally driven all 

passenger cars. mSTARS is also 
suitable for use with conventional 
drive modules.

MAK ING ELEC TRIC 
DRIVES MORE V IABLE

“We are working on using as 
many basic technologies as possi-
ble,” says Hellwig. One example  
is the e.GO Mover, an autonomous 
people mover, being created as 
part of a cooperation between ZF 
and the Aachen-based start-up 
e.GO Mobile AG. ZF originally 
developed the control software 
used in its electric drive for com-
mercial vehicles. Thanks to its 
comprehensive product portfolio, 
ZF can leverage effects of scale 
through modular concepts and 
identical components. This helps 
reduce the costs for electric drives, 
which is an important factor when 
the goal is to combine ecology and 
economy to help electric vehicles 
gain larger market shares. “Natu-
rally, there is great interest in using 
our competencies and components 
from the passenger car sector to 
make electrification commercially 
viable in those vehicles that are 
manufactured in smaller quantities, 
like tractors,” explains Hellwig.

VARIOUS ENERGY 
SOURCES IN THE MIX

Experts are still unable to agree 
on whether electromobility will 
exist in the future. “Over the past 
15 years, the energy revolution has 
primarily focused on the electricity  
sector,” explains Dr. David Bothe,  
an indus trial energy and environ-
men tal economics expert with 
the consulting company Frontier 
Econom ics. “However, the transport  
and heating sectors must also be 
included here,” points out Bothe. 
For many countries, according to  
his calculations, switching all 
exist ing machines and terminal 
units such as internal combustion 
engines and heaters to electricity  
consumers would not be the wisest  
option from an economic perspec-
tive. Even if a country like Germany  
relied on a mix of different energy 
sources in the future, it could 
be come CO2-neutral by 2050 and 
save roughly 250 to 300 billion 
euros compared to extensive elec-
trification, adds Bothe. In this sce-
nario, electricity generated from 
renewable sources would also 
be used, but indirectly. Hydrogen 
would be produced from some of it 

ZF benefits from synergies by using the passenger 

car axle drive eVD in commercial and special pur-

pose vehicles as well.

This highly integrated plug-in hybrid 

transmission from ZF also permits 

purely electric driving.
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SMART SAVINGS
T H R E E  I N T E L L I G E N T  I D E A S  T O  R E D U C E  C O 2  E M I S S I O N S

MAKING CLE VER USE OF WA STE HEAT

DIGITALLY NET WORKED FOR GREATER EFFICIENC Y

1

2

3
KITE SURFING FOR HEAV Y WEIGHTS

equipping their volume-pro duced 
trucks with the highly efficient 
TraXon transmission or are opting 
for a hybrid option with a 100-kilo-
watt (136-horsepower) electric 
motor, which is also achieving 
respectable results. “Fuel savings  
of up to five percent can be 
achieved in a normal long-haul 
transportation cycle,” says 
Dr. Vahlensieck, summarizing  
the results of a study.

But it is not only alternative 
drives that can reduce CO2 emis-
sions. “The use of lightweight 
compo nents in commercial 
vehicles,” says Dr. Ingolf Müller, 

“can yield better results than they 
al ready do in passenger cars.” As 
an expert in lightweight con struc -
tion in the Department for Ad-
vanced Engineer ing for Chassis 
and Overall Vehicle at ZF, Müller 
describes a classic rear axle 
design as an example. As a first 
step, integrating the functions re-
duces the weight from around 120 
kilograms to 60 to 70 kilograms 
for the affected components. Re-
quiring lightweight designs and 
materials can addi tionally bring 
this value down to roughly 35 
kilograms. “Given the typically 
long service lives of trucks, these 
actions will pay for themselves 
quickly,” Müller asserts. The saved 

system will soon be able to control 
and manage the battery capacity 
in electric drives. Thomas Rösch, 
General Manager of Openmatics, 
also has his eye on a very human 
factor “one of our customers saves 

four percent of fuel and CO2 alone 
because his drivers know that their 
vehicle data is being transmitted. 
This means that behind the wheel 
they drive with greater discipline 
and in a more forward-thinking 
manner,” which makes it clear that 
for tasks performed by humans to 
be environmentally sustainable, 
everyone must monitor their own 
behavior so that as few greenhouse 
gas emissions as possible are 
produced. In the meantime, ZF will 
continue working on the technol-
ogies required to achieve these 
goals.

weight also benefits a higher 
payload. It means each truck can 
transport more goods, which ulti-
mately could reduce the number 
of trucks on the road, thereby also 
reducing emissions.

The most sensible way to 
reduce CO2 emissions is to make 
the routes as short and efficient as 
possible. Openmatics, the Open 
Telematics Platform, is contributing  
to this. The most varied of apps 
can be installed on this platform. 
Openmatics can be used to monitor 
an entire fleet live, which means 
routes can be adjusted centrally. 
Not only that, truck manufacturers  
are able to use the precise con-
sumption and load analyses from 
their customer vehicles in real 
time to optimize the control of 
the power train relative to vehicle 
weight. At the same time, the 

The electric central drive CeTrax for 

buses is on par with 300 kilowatts 

maximum output of diesel engines.

A new cloud-based platform is improving the performance of 

wind turbine gearboxes and components. Thanks to a monitor-

ing solution developed by ZF, overloads in the networked 

transmission can be detected and largely avoided. Technology 

enables optimal utilization and a longer service life. Moreover, 

operators can better foresee necessary maintenance work 

and schedule it more favorably. Due to increased wind turbine 

efficiency and lower operating costs, wind parks will generate 

power that costs less and is CO2-free.

The smelting processes in ironworks require particularly large 

amounts of energy. Instead of losing unused waste heat in the 

cooling water, which flows into a fjord, the ironworks facility of 

Norwegian company Finnfjord AS in the Norwegian town of  

Finnsnes uses a 40-megawatt steam turbine with a generator.  

It produces so much power that the amount of electricity that has 

to be sourced from the grid has dropped 40 percent. Compared 

to electricity generated from coal, this recovered electricity is the 

equivalent of preventing approximately 240,000 tons of CO2 emis-

sions per year. With investments such as these and the intensive 

use of hydroelectric power plants, the country aims to generate 

all of its required energy in the future without CO2 emissions. 

With an output of more than one billion tons of CO2 per 

year, shipping traffic is responsible for more than three 

percen of global CO2 emissions. Towing kites with spans 

of up to 32 meters aim to help replace part of this required 

drive energy with wind power. According to the manufacturer, 

SkySails, ships can – depending on the wind conditions – 

save on average between 10 and 35 percent on fuel and thus 

emissions over a year. Reaching an altitude of approximately 

400 meters, kites use intensive winds. In combination with an 

automatically controlled flight path in the form of a horizontal 

figure of eight, they generate 5 to 25 times the drive force 

compared to an ordinary sail with mast.

General mass can be reduced by requiring lightweight 

designs and materials in the rear axles of a truck.
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did  you 
know?

Efficiency down 
to the last detail

SOPHIST ICATED INDIV IDUAL SOLUT IONS ARE THE BUILDING 
BLOCKS FOR SUSTA INED MOBIL IT Y. COMPONENTS THAT ARE 

WELL-OILED, INTELL IGENTLY STRE AMLINED, OFFER COOL ING AND 
BR AK ING FUNCT IONS ALL HELP REDUCE EMISSIONS.

The needs-based and streamlined oiling system ensures 
greater efficiency in the ZF 8DT 8-speed dual clutch trans-
mission. It is designed with two pumps connected to one 
another by the hydraulic unit. Smart software regulates the 
necessary oil flows and determines the cooling needs in 
the gearing. The necessary oil flow is constantly available 
to each sub-transmission that is currently in the power 
flow. A special ECO mode for the transmission lowers the 
pressure level when driving in suitable conditions without 
impairing performance.

LESS ABRASION
Less brake dust – less particulates. Regenerative braking 
systems in the electric or hybrid vehicles make this 
possible. Electric motors do not only power the vehicle, 
they can also delay it. Because the conventional  brakes 
are freed up, there is less brake dust. Regenerative 
braking systems are equipped with both the conventional 
ESC as well as the integrated IBC braking system. The 
regenerative braking systems can currently recuper ate 
up to 90 percent of the electrical energy. ZF is currently 
working on a 100 percent solution. This also reduces 
brake dust by roughly 50 percent, depending on the 
engine and battery.

The Jeep Wrangler is currently equipped with ZF’s lightest 
pretensioner. The new Snake Pretensioner Retractor (SPR8)  
saves 20 percent in weight by using plastic components 
instead of metal ones to transfer the preten sioning torque 
to the belt reel via a torque rod. This allows a simpler 
design and a more compact package for the reel tensioner. 
The SPR8 has a pyrotechnical generator that is triggered 
by the vehicle sensors in the case of a crash. It only takes 
ten milliseconds from the trigger point to the end of 
pre-tensioning.

The AVE 130 electric portal axle for e-city buses is the 
logical solution on the road towards emissions-free public 
transport. To ensure a healthy thermal balance in the over-
all system, ZF engineers have developed a new kind of 
patented cooling system. It cools not only both close-to-
wheel electric motors, but also distributes the temperature 
more evenly. In doing so, the water jacket reduces the 
temperatures of both the pressed-in stator as well as the 
cooling heat exchanger radiator grills for the air circulating 
in the engine.

WELL-OILED

LIGHT PRETENSIONER

PATENTED COOLING

·
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Energized 
group T

his statistic is alarming 
but, according to an esti-
mate from the Intergovern-
mental Panel on Climate 

Change (IPCC) from 2010, heat and 
power generation for all types of 
buildings is res pon sible for around 
one third of greenhouse gas emis-
sions. In view of the growing world 
population and the dynamism of 
the economy, the experts predict 
an even faster rise in emissions. 
Since then, legislators throughout 
the world have taken countermeas-
ures and created incentives to 
deal with energy more efficiently. 

ZF too has been paying atten-
tion to its ecological footprint for 
years and has also taken steps in 
production and administration in 
terms of both energy demand and 
energy consumption. “In view of 
the sustainable development policy  
for our products, it is a matter of 
credibility that we also focus on 
sustainability within the company.  
The same attention is also paid to 
our suppliers,” says Jürgen Holeksa, 
board member for Human Re-
sources at ZF, where he is also 
responsible for sustainability. Back 
in 2012, ZF set itself the target of 
reducing its specific CO2 emissions 
(i.e. in relation to sales) by 20 per-
cent by 2020 – and it has attained 
this target already. 

Combined heat and power is an 
interesting supply model for ZF’s 
large German production locations. 
Here special gas engines produce 
both heat and electrical energy in 
combined heat and power (CHP) 
plants. These low-emission systems  
achieve an energy conversion effi-
ciency of up to 90 percent. Using 

WHEN IT COMES TO ENERGY, SUSTA INABIL IT Y 
HAS T WO ASPECTS: ENV IRONMENTALLY 
FRIENDLY ENERGY SOURCES START WITH 
HOW ELECTRIC IT Y AND HE AT ARE CRE ATED, 
WHERE AS ENERGY EFFIC IENCY IN IT IAT IVES 
ARE A IMED AT OP T IMIZING CONSUMP TION. 
ZF HAS ITS FOCUS ON BOTH.

Text: Andreas Neemann

CHPs is far more efficient and 
cheaper than sourcing electricity  
and heat from different power 
stations.

CLE AN ELEC TRIC IT Y 
GENER ATED IN-HOUSE

Since 2013, ZF has relied on 
combined heat and power plants. 
The first plant was commissioned 
back then at the headquarters in 
Friedrichshafen with another going 
into operation at the same location 
a year later. The two power sta-
tions deliver a joint power output 
of almost four megawatts. Addi-
tional, smaller CHPs are located at 
the German locations in Koblenz, 
Aschau and Laage as well as in 
Padua, Italy. The latest CHP with 
an electrical output of 1.2 mega-
watts has been supplying the Pas-
sau factory halls and offices with 
energy since 2017. The cost of 
this energy generated in-house is 
also lower than the market price 
charged by external electricity 
providers.

Compared with conventional 
energy supply, all the CHPs in the 
ZF Group contribute to reducing 
the annual emissions of the green-
house gas carbon dioxide by an 
estimated 42,000 tons. Together 
they generate 42 gigawatt hours of 
electricity. That is almost equiva-
lent to the annual consumption of 
10,000 four-person households. A 
welcome side effect: “ZF does not 
have to purchase these 42 gigawatt 
hours from electricity suppliers, and 
that saves cash,” says Christoph  
Weippert, who is responsible for 
energy management at ZF Real 
Estate Management.
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The investments in combined 
heat and power plants pay off for 
the locations. In Friedrichshafen, 
for example, the investment paid 
for itself in just a little over two 
and a half years through the sav-
ings created. The managers of 
the CHP in Passau also calculate 
that the investment there will 
have been paid back in the same 
timeframe.

TAPPING INDIA‘S SUN

The use of combined heat and 
power plants does not make sense 
everywhere, as the defining cri-
terion for their efficient operation 
is the demand for heating energy. 
Other sources of power are there-
fore of interest at many interna-
tional sites, such as Pune, India. 
Recently, large solar panels with 
a power output of 200 kilowatts 
installed on a factory roof there 
have been generating around 
290 megawatt hours of electricity  
for production (projected for the 

year as a whole). In comparison to 
conventional power generation, 
this saves 250 tons of carbon 
dioxide from being emitted every 
year. The government promotes 
the ins tallation of solar systems 
on the roofs of company buildings. 

“Our investment in the solar instal-
lation in Pune is zero euros. We 
save the equivalent of 9,000 euros 
a year through the electricity we 
generate ourselves,” Pradeep Patil, 

ZF Energy Manager Somasundaram 

Balasubramaniam identifies 

machines with unnecessarily high 

power consumption.

ZF in Pune, India, generates 290 megawatt hours of solar power annually.

lights at the Friedrichshafen loca-
tion with LEDs,” explains Martin 
Rück, who is responsible for 
environmental protection at the 
 Friedrichshafen location. Manag-
ers at many other company loca-
tions in Europe, Asia and North 
America report similar results.

HE AT TRE ATMENT: 
MODERN AND EFFIC IENT

Improved manufacturing pro-
cesses also help reduce energy 
consumption, which in turn cuts 
emissions and costs. Heat treat-
ment with Assembly of Warm 

pared to the conventional oven 
method. But that’s not all, not by 
a long shot: the new procedure 
also requires less investment and 
is much easier to integrate into 
the production process. “Now, we 
have more available manufacturing 
space because we no longer need 
the huge ovens. We also save on 
storage space for the parts to be 
processed,” says Hans-Hermann 
Borggrefe. In the Car Chassis 
Technology Division, he is respon-
sible for safety and the environ-
ment. The procedure has already 
been introduced at eight locations 
worldwide with others planned. 

sive power consumption,” he adds. 
This makes it possible to identify 
inefficient motors that should be 
replaced, for example. The dif-
ference between the power con-
sumption in production and power 
consumption elsewhere at the 
location in Coimbatore also offers 
a great deal of savings potential. 
While DO MORE was started 
as a pilot project in India, it can 
be transferred to other Group 
locations. 

I T ‘S L IGHTS OFF FOR 
POWER GUZZLERS 

Combating energy wasters is 
well worth while – ecologically 
as well as economically – as evi-
denced by quite a number of other 
projects at ZF. One worth mention-
ing here is the replacement of tra-
ditional lighting products with LED 
lights. The widespread use of LEDs 
in production and administration 
can save a great deal of energy. 
Compared to traditional lighting 
products, they can reduce power 
consumption by up to 75 percent. 
Additionally, LED lamps have a 
significantly longer service life. 
Sometimes even fewer lamps are 
necessary, because LEDs generate 
much brighter light that is also 
far easier on the human eye. “We 
are saving three gigawatt hours of 
electricity annually simply by hav-
ing replaced 1,600 factory down-

Modern LEDs produce a bright, 

pleasant light in factory halls 

and offices, while consuming 

very little electricity.

The combined heat 
and power plants at ZF 
generate around 42 GWh 
of electricity annually.

responsible for environmental man-
agement at the Pune location, is 
pleased to announce.

STABIL IZ ING PROCESSES 
AND SAV ING ELEC TRICIT Y

When Somasundaram Bala-
subramaniam glances at the mon-
itors in the “DO MORE” control 
room at the ZF location in 
 Coimbatore, India, he sees how 
much electricity the machinery  
on site is using in real time. The  
acronym DO MORE stands for 
Digital Online Machine and Oper-
ations Research. The project was 
launched in early 2016 with the 
aim of making digital operating 
data from machines and systems 
centrally available and evaluable. 
The data collected can be used 
to make processes more robust 
while at the same time indicat-
ing, which machines require pre-
ventive maintenance. “DO MORE 
can also be used for energy man-
agement to increase energy effi-
ciency on-site,” says Balasubrama-
niam. “We can conduct targeted 
searches for indications of exces-

Parts (AWP) tempering, as prac-
ticed in the Car Chassis Technol-
ogy Division, is one example o this.  
AWP tempering is a new proce-
dure based on induction. The tech-
nique means that a workpiece is 
no longer heat-treated as a whole 
in an oven, but selectively via 
induction. This reduces energy 
consumption considerably com-

ZF is currently converting the 
process for heating the struc-
tural components of passenger 
cars entirely to AWP tempering. 
This example is yet a further 
proof that sustainability at ZF is 
closely intertwined with innovation 
and economic considerations.
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Preparing for the 
big transformation

WHEN WE HE AR THE WORD “SUSTA INABIL IT Y ”,  TR A INING IS 
HARDLY THE FIRST THING THAT COMES TO MIND. HOWE VER, TO 
OFFER CUSTOMERS THE HIGHEST QUAL IT Y PRODUCTS WELL 
INTO THE FUTURE, H IGHLY QUAL IF IED EMPLOYEES WORLDWIDE 
ARE INDISPENSABLE FOR THE COMPANY.

Text: Lars Weitbrecht

T
he race to shape the 
mobility of the future has 
been underway for a long 
time, with digitalization, 

automated driving and electro-
mobility totally shaking up the auto-
mobile industry. Only the compa-
nies that train their employees to 
meet their precise needs – on a 
global level – will be able to keep 
up. That’s why ZF is already laying 
the foundation for its global qual-
ity promise in the area of education 
and training. In the end, after com-
pleting their training, young people  
just starting their careers will 
most likely stay with the company 
for several years as skilled work-
ers. For ZF, this means setting new 
job requirements for employees, 
coordinating the training materials 
accordingly and defining standards. 
Equally important are the promotion 
of new methods of learning and  
the creation of cooperative relation-
ships with educational institutions  
in the relevant country.

GERMANY:  
UPDAT ING A CL ASSIC

The German dual education sys-
tem enjoys an outstanding reputa-
tion around the world. For it to stay 
that way, politicians and business 
leaders here in Germany are preoc-
cupied with the question of how 
the rise in digitalization and inter-
national production connectedness 
are going to impact today’s existing  
professions. Just two years ago, 
Jürgen Holeksa, ZF board member  
for Human Resources, launched 

industry”, says Stefan Haas, project 
manager of “Training 4.0”. In addi-
tion to new and updated training 
concepts, ZF is also investing in 
modern equipment for its training 
centers. 

SLOVAK IA : ZF SE TS UP 
TR A INING CENTERS

Slovakia first adopted a dual 
education and training system in 
2015. Prior to that, the automotive 
sector was growing at such a fast 
pace that the vocational schools 
simply could not cover the demand 
for skilled labor. With four locations  
in Slovakia, ZF was one of the first 
companies to support the new 
edu cation and training system. In 
2016, as part of its commitment, 
the company set up two new train-
ing centers in Trnava and Levice. 
These centers provide training for 
future cutting machine operators, 
toolmakers, machine operators and 
electronic technicians and more. 

At the ZF training center in 

Saarbrücken, experienced master 

craftsmen and foremen train 

young apprentices.

“Training 4.0”. “This project involves 
identifying the highly skilled jobs of 
the future and defining what new 
content has to be integrated into 
existing training programs,” explains 
Holeksa, adding “since the differ-
ences in training, especially on the 
shop floor level, are huge world-
wide, we are working with the high-
est possible standards.”

Instructors and trainers are play-
ing a decisive role in this regard.  
For example, this new globally 
connected world means skilled 
workers and specialists must com-
municate with one another more 
frequently. As such, in addition to 
language skills, they also have to 
be familiar with the new digital  
media and demonstrate intercul-
tural awareness. “We invest 
strongly in the qualifications of our 
employees at international level, 
because we know that they are an 
extremely important success fac-
tor in mastering the change in our 

 

ZF trains young people not only in the metalworking professions, 

but also as electronic and mechatronic technicians and engineers.
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SPEAKER’S CORNER

Apprentices obtain the theoretical  
part of their training at one of the 
three local vocational colleges that 
the centers cooperate with. “Unlike 
in the workshops of conventional 
vocational schools, apprentices 
at our centers train on state-of-
the-art machines and equipment,” 
adds Marek Benedik, who over-
sees training at ZF in Slovakia. 
Depending on the area of study, 
the apprenticeship lasts three to 
four years. Apprentices alternate 
between the desk and the work 
bench on a weekly basis. In 2016, 
51 apprentices began a dual edu-
cation and training program at ZF 
Slovakia, just a year later, the num-
ber rose to 67.

USA: MICHIGAN L AUNCHES 
FL AGSHIP PRO JEC T

Rick Snyder, governor of Mich-
igan since 2011, had also been 
losing sleep over the shortage of 
skilled workers. At that time, the 
economy of industrial giant Detroit 
had tanked. Highly skilled tech-
nicians were leaving the city in 
droves. ZF also noticed this exodus 
at its Northville, Marysville and 

Learning by doing: young people learn 

how to operate modern machines in the 

training center.

“To master the 
change, we invest 

strongly in the 
qualification of 

our employees at 
international level.”

S T E F A N  H A A S
Project manager of “Training 4.0”

Training Program” (MAT2). MAT2 
sets standards for skilled worker 
training programs that last three 
years – almost a year longer than 
comparable U.S. training programs. 

In the meantime, the program 
is now seen as flagship project in 
Michigan and beyond. It sets man-
datory standards for qualifications. 
Participants in the MAT2 program 
receive a wage right from the start, 
graduates must commit to staying 
at ZF for at least two years after 
completing the program. In the 
meantime, the number of young 
skilled workers who have graduated 
from the MAT2 program is rising 
every year at the three ZF locations 
in Michigan (Northville, Lapeer and 
Fenton). This chosen path is a win-
win situation for companies and for 
employees, thus representing a sus-
tainable investment in the future.

Lapeer, Michigan locations. Snyder 
was familiar with the dual education  
and training system from Germany 
and wanted to launch a similar con-
cept in Michigan. So ZF, the State  
of Michigan and other partners 
joined forces to establish the 

“Michigan Advanced Technician 

 

University professor Marion A. Weissenberger-Eibl 

is head of the Fraunhofer Institute for Systems and 

Innovation Research (ISI) and holder of the Chair 

for Innovation and Technology Management at the 

Karlsruhe Institute of Technology (KIT).

Advantage  
through sustainability
WHEN IT COMES TO SUSTA INABIL IT Y, MANY COMPANIES F IRST TURN THEIR 
AT TENT ION TO ADDIT IONAL E XPENDITURE AND E X TR A COSTS, BUT HARDLY TO 
STR ATEGIC COMPE T IT IVE ADVANTAGES. THIS IS R ISK Y AND SHORTSIGHTED.

Many companies only look at sustainability from 
the ecological perspective. This is important without a 
doubt, because the economy plays a key role in meet-
ing national and international climate targets.

However, the social and also economic component 
of sustainability is often forgotten. How closely these 
three dimensions interlink is well illustrated with the 
example of energy and resource efficiency: if compa-
nies consume raw materials and energy sparingly, this 
not only benefits the environment, but it relieves the 
financial burden and creates scope for investment and 
has major social impacts.

Research results from Fraunhofer ISI confirm that 
companies that know a lot about their energy and raw 
material consumption far more often deploy technol-
ogies for energy recovery or for recycling and thus 
save costs. Every third large company in the manu-
facturing industry and almost every fourth small and 
medium-sized enterprise (SME) now integrates energy 
efficiency in decision-making on future investment – 
such as the purchase of new machines and plants. And 
not least, smart energy management systems enjoy 
growing popularity as a means of accurately depicting 
material and energy consumption and thus optimizing 

entire production chains by utilizing knowledge of the 
material and energy flows involved. If companies deal 
with sustainability in a purposeful way, this also leads 
to advantages from a strategic viewpoint. For  example, 
many manufacturing companies today are already 
dependent to some extent on the developments on the 
international raw material markets.

This dependency could grow in the future and force 
companies to handle energy and raw materials far more 
sparingly than before, to seek alternative suppliers or to 
consider substitution potential and recycling through-
out the company. So if they are already doing this today 
by using resources sustainably, they can gain knowl-
edge and competitive advantages, establish structures 
for reliable raw material supply, and they can help to 
make sure that technology-driven demand stimuli have 
less impact on raw material prices.

The responsible use of raw materials, in turn, has 
a positive impact on social structures. So the sooner 
companies tackle the field of sustainability and also 
take into consideration the social dimension of sustain-
ability, the better they are prepared for the transforma-
tion to green economy in terms of society, economy 
and ecology.
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Liquid 
gold

WATER IS A RESOURCE THAT PL AYS A MA JOR ROLE IN 
ZF‘S SUSTA INABIL IT Y STR ATEGY. S INCE WATER IS 
BECOMING INCRE ASINGLY SCARCE WORLDWIDE, THE 
GROUP FEEL S OBL IGED TO HANDLE THE PRECIOUS 
SUBSTANCE WITH GRE AT CARE.

Text: Kathrin Wildemann

W
ater, or more precisely  
its scarcity, is already 
one of the major 
global social issues 

of our time. Without clean water, 
there is no life. In many regions of 
the world, the water supply situa-
tion is already fraught. The grow-
ing global population requires 
that we use this valuable resource 
more economically and efficiently. 
This of course also applies to 
industry. Even though the share 
of global fresh water consumption 
attributable to manufacturing is, 
according to the United Nations’ 

2016 World Water Development 
Report, currently still quite low 
at only around four percent, the 
authors of the report are forecast-
ing a four-fold increase in this fig-
ure by the year 2050.

ZF is meeting this challenge 
head-on. In countries like India, 
Brazil and Mexico, where the 
company has several production 
locations, water is already a rare 
commodity. This often results in 
restrictions on water extraction, 
higher water prices and therefore  
also increasing production costs. 

“For us, using water sustainably is 
not just a question of good eco-
nomic sense, however, it is also 
a question of corporate social 
responsibility, and it is part of our 
company values,” says Jürgen 
Holeksa, board member for Human 
Resources at ZF, who is respon-
sible for sustainability. “This is 
why we are constantly searching 
for ways to use less fresh water 
and to reduce our wastewater 
emissions.”

RINSING, CLE ANING, 
COOLING

It goes without saying that 
a company like ZF requires vast 
quantities of water. In addition 
to production facilities, canteens 
and sanitary facilities for 137,000 
employees worldwide, the green 
areas on our plants’ premises also 
require water. However, it is the 
production process that accounts 
for the lion’s share of consumption. 
For example, water is an important 
component in galvanic and chem-
ical treatment processes, where it 
is used to protect metal surfaces 
against corrosion or mechanical  
abrasion. It is used for washing,  
rinsing and cleaning components 
and also for cooling in many pro-
cessing operations. In addition, 
water is required as a basis for sol-
vents and emulsions, such as for 
preparing coolants. ZF has long 
been using all technical proce-
dures available to save water in 
the production process.

ONE CHALLENGE,  
MANY SOLUT IONS

Some examples worth mention-
ing here are the cascade cleaning 
system for washing processes, a 
type of multilevel waterfall, which 
significantly reduces the quantity 
of fresh water used and has been 
standard practice for years, and the 
reuse of treated process water.  

·
·
·  

25
·
·
·

··
· 

S
U

S
T

A
IN

A
B

IL
IT

Y
 

··
·



In addition, there is the preparation  
of cooling lubricants using ultrafil-
tration. Modernized cooling water 
systems also increase efficiency. 
Not to mention the remanufactur-
ing of products on an industrial 
scale. ZF does this on a grand 
scale worldwide. The European 
Automobile Manufacturers’ Asso-
ciation (ACEA) estimates that the 
remanufacturing of a component 
uses nearly 90 percent less water 
than if it were manufactured from 
scratch.

Using measures like these, the 
Group reduced its water consump-
tion in 2016 by 497,000 cubic 
meters, compared to the previous 
year. This amount of water could 
supply a city of 60,000 people like 
Friedrichshafen for two months. 
Such savings cannot be realized 
year after year. The increase in 
water consumption in 2017, which 
occurred after years of declining 
water volumes, is currently being 
assessed. For the responsible staff, 
the current result is an incentive  
to accelerate the saving efforts 
even more.

HANDLING 
WATER  
ECONOMICALLY
 
According to the latest figures from the German 
Federal Environmental Agency, the automotive  
industry in Germany is mere small fry in terms of 
water consumption: in the manufacturing sector,  
it was the chemicals industry that accounted  
for a share of 56 percent of total water consump-
tion in 2013. The share attributable to auto-
mobile production and mechanical engineering 
of 2.5 percent appears rather modest by com-
parison. However, this 2.5 percent represents 
around 110 million cubic meters of water.

To date, German vehicle manufacturing has re-
duced its water consumption by around 40 percent 
compared to the year 2000. This was made possi-
ble by making the move to modern processes and 
using treated water. This is not an isolated case. 
According to the European Automobile Manufactur-
ers‘ Association (ACEA), Europe‘s automobile man-
ufacturers reduced their water consumption by just 
under 31 percent in the period from 2007 to 2016.

SOROCABA , 
BR A ZIL

At the Sorocaba location, some 100 kilo-
meters from São Paulo, a reverse osmosis 
process has been complementing the 
location‘s own wastewater treatment plant  
since 2013. In this process, a membrane 
only lets through water molecules and 

holds back dissolved substances. 
Thus, no deposits are formed 

when the water is reused in 
production to quench heated 

metal components. After-
wards, the water returns to the 

wastewater treatment plant and 
the cycle starts over. In this manner, 

production at the Sorocaba location 
saves over 17,000 cubic meters of water 
per year. “In the past, we had to purchase 
fresh water for this. Now, the quenching 
equipment is supplied entirely with our 
treated wastewater,“ reports João Gam-
barra, who is responsible for environmen-
tal matters at the Sorocaba plant.

GUADAL A JAR A , 
ME XICO

At the wastewater treatment plant in 
Guadalajara, a final enrichment with 
ozone ensures that the water fulfills all 
local wastewater quality standards. “In 
Mexico, water is a valuable resource. 
We use the treated water to maintain 
the green areas here at the plant,“ says 
Francisco Rosas, who is responsible here 
for maintenance, the environment, health 

and safety. With that, the ZF plant 
not only reduced its fresh water 
consumption, but also saved the 

equivalent of around 17,000 euros 
in only nine months. However, wate-

ring the green areas is only the start. In 
the future, the treated wastewater will 
also be used to rinse various parts in the 
chromate conversion coating systems 
in production. Initial tests are already 
underway.

SCHWEINFURT, 
GERMANY

Since 2016, the Schweinfurt site has 
been utilizing a new ion exchanger sys-
tem. It transforms contaminated ground-
water into ultrapure water for rinsing 
processes in production. The recovered 
ultrapure water is used in systems for sur-
face treatment. The new ion exchanger 
system replaces four old ion exchangers. 
In addition to large quantities of process 
chemicals, it saves 11,000 cubic meters 
of fresh water per year and 65,000 kilo-
watt hours of electricity. Project Manager 
Felix Röttinger comments: “As part of 
our restructuring concept we collect the 
groundwater in a well. To date we had to 

dispose of it at our own expense, 
but we now have found a way to 
make use of it in production.“ In 
addition, the new technical solu-

tion makes an important contribu-
tion to soil remediation.

ZF is constantly 
working on 

reducing its water 
consumption via 

completely different 
approaches.

At ZF plant Guadalajara the treatment of 

wastewater and its control is the highest 

priority.

In the period from 2000 to 2013, German 

automobile manufacturers reduced their water 

consumption by approximately 40 percent.

183 
million  

cubic meters  
of water

2000 2013

110  
million  

cubic meters  
of water
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Combating 
poverty with 
knowledge

TO MARK THE 100TH BIRTH-
DAY OF ZF, EMPLOYEES AND 
THE COMPANY DONATED  
A SUM RUNNING INTO 
MILL IONS. WE V IS ITED A 
SCHOOL IN AFRICA WHOSE 
CHILDREN, THANKS TO THIS 
MONE Y, NOW HAVE THE 
PROSPEC T OF A BE T TER 
FUTURE .

Text: Michael Scheibe

O
n the dusty dashboard  
of the SUV the thermo-
meter is already showing 
35 degrees Celsius on 

this December morning. Whenever 
the vehicle stops in the traffic of 
Freetown, shimmering heat streams 
through the wound-down windows 
into the inside of the car. Freetown 
is the capital of the West African 
country of Sierra Leone. Now the 
paved road has long since come 
to an end, fruit and vegetable gar-
dens roll by. Embedded in the hilly 
countryside beneath white clouds 
like cotton wool lies the town of 
Grafton, around 14 kilometers from 
Freetown. Here the journey ends in 
a cloud of dust on the dirt track in 
front of high walls and a large pur-
ple-colored gate. Welcome to the 
“Rising Academy Grafton”.

Monday morning of every week 

starts with an address from the 

director, prayers and singing.

Around 200 students learn in the eleven school containers to 

improve their future prospects through education.

The walls serve to protect the  
200 or so children that go to school 
here. The operator of the school 
is the private education organiza-
tion “Rising Academy Network”. 
It runs ten private schools in and 
around Freetown. ZF has finan-
cially assisted all ten institutions 
through its charitable association 
“ZF hilft.”. The mediator was the 
“YOU foundation – Education for 
Children in Need”, formerly the 
“UNESCO Foundation – Education 
for Children in Need”. In 2015, 
when the company celebrated its 
100th birthday, ZF appealed to its 
employees to donate to the project 
“100 Years – 100 Schools”. At the 
end of the anniversary year, the 
sum donated was 4.2 million euros! 
The money mainly came from ZF 
employees, from the Group itself 
and from the UBS Optimus Foun-
dation. The money was firstly put 
to use to buy 4,300 bicycles, so 
children in Africa could get to a 

school in the first place. Secondly, 
100 school projects worldwide – in 
India, Bangladesh, China, Mexico, 
Nepal, Peru, in the Philippines and 
in Sierra Leone – received financial 
assistance.

The school buildings in Grafton 
stand on a free area inside exten-
sive grounds. There are eleven 
metal containers, painted blue and 
white, arranged in a square like a 

fortress. On the open side of the 
container complex, the students 
have formed a large WELCOME 
on the ground with white stones. 
Somewhat offset in a corner of the 
courtyard, a majestic tree with out-
stretched branches provides almost 
the only shade.

ESCAPING POVERT Y 
THROUGH EDUCATION

The fact that outside aid is so 
badly needed in this West African 
country deeply marked by poverty, 
civil war, Ebola epidemic and nat-
ural disasters is underlined by the 
annual World Education Report 
from the United Nations Educa-
tional, Scientific and Cultural Orga-
nization (UNESCO). According to 
this report, Sierra Leone is one of 
the countries with the greatest edu-
cational deficits worldwide.

The 200 students of the Rising 
Academy Grafton have the opportu-
nity to escape poverty through edu-
cation. Just how disciplined they 
work towards this goal is demon-
strated at “Assembly” at the start of 
the week. This gathering on every 
Monday morning is an integral part 

·
·
·  

29
·
·
·

··
· 

S
U

S
T

A
IN

A
B

IL
IT

Y
 

··
·



ZF assumes corporate social responsibility. For  
this reason, ZF has been supporting international  
projects in the areas of education, social affairs and 
culture by way of its “ZF hilft.” charitable association 
established in 2005. So far, “ZF hilft.” has raised 
over 10.5 million euros that have gone to 77 projects 
around the world.

ZF set up a new platform in the fall of 2016 called 
“we›care” to also allow employees outside of Germany 
to be active on behalf of social causes. The platform 
unites all local and regional aid initiatives by ZF 
colleagues around the world. The German charitable 
association “ZF hilft.” also works within this parent 
organization.

of school life. The students and 
teachers line up on the schoolyard 
in front of the Tree of Wisdom. 
In a passionate address, school 
principal Florence Kpakima refers 
everyone to certain themes for the 
week. She never grows tired of 
stressing the importance of a good 
school-leaving certificate. There 
follows a Christian and an Islamic 
prayer, before those in attendance 
sing the national anthem and the 
school hymn “We are rising”.

LE ARNING IN HARMONIOUS 
DISCIPL INE

Kpakima’s team comprises 15 
educators who teach reading, writ-
ing, arithmetic and natural sciences. 
The Rising Academy develops the 
school curricula and makes them 
available to the teachers on their 
smartphones. In class, the director 
places great importance on “har-
monious discipline”. What is that? 
Should a teacher, for example, 

notice that the class is becoming 
unruly during a lesson, he or she 
will strike up the attention song: 
“All eyes on me, all eyes on me”. 
The children in their purple-white 
school uniforms repeat this sen-
tence in the same sing-song voice 
until the attention is back on the 
teacher. There is also a special 
reward ritual with clapping for cor-
rect answers. The clapping can be 
heard all day from far beyond the 
schoolyard.

The principal Florence Kpakima 
leans against the trunk of the 
mighty tree. She does not consider 
it merely as protection against the 
burning tropical sun, she also sees 
parallels to her charges: something 
which continuously grows and is 
cared for, will be strong and stead-
fast in the future – this is her con-
viction. She also knows that to care 
for her human saplings, she needs 
help from the outside. “Without 
the donations from ‘ZF hilft.’, this 

 The children’s purple-white school uniforms help further develop a shared identity.

Simple, but functional class-

rooms characterize the Rising 

Academy Grafton.

The school curricula for its ten schools in 

the region are drawn up autonomously 

by the Rising Academy Network.

school would not exist. The donors 
are the true heroes, because they 
enable important changes in the 
lives of young people,” Florence 
Kpakima expresses her thanks on 
behalf of all teachers and students.

Video: Touching scenes 

show everyday life in the 

Rising Academy Grafton.
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A
ll drivers read up on 
right-of-way rules and 
traffic signs at some 
point when learning how 

to drive. Over numerous hours of 
driving practice, they learn not only 
how to actuate the clutch, change 
gears and steer, they also learn – 
and this is most important – how 
to correctly read traffic situations. 
It is precisely this knowledge that 
the automated and autonomous 
vehicles of the future will have 
to acquire. All vehicle developers 
agree that the road to this future 
passes via artificial intelligence 
(AI). “For vehicles to be able to 
analyze the complexity of traffic, 
deterministic software codes in the 
style of ‘if – then‘ will not suffice,“ 
says Arnold Schlegel. “However, 
in order to make possible the use 
of artificial intelligence and deep 
learning in the automotive environ-
ment and on this basis develop 
autonomous driving functions, we 
need new approaches to hardware 
and software and to the entire 
development architecture,“ con-
tinues the development engineer 
from Advanced Engineering at ZF.

CHANNEL ING THE 
FLOOD OF DATA 

It is precisely in this area that ZF 
has done pioneering work. At this 
year‘s Consumer Electronics Show 
(CES), held in Las Vegas in January, 
the Group presented a highly auto-
mated test vehicle, which is already 
equipped for Level-3 automation 
(of the 5-level automation system 
defined by the German Association  
of the Automotive Industry, VDA). 
The test vehicle is a project by ZF 
Advanced Engineering. Project 
Manager Schlegel and his team 
built the test vehicle within nine 
months. The heart of the machine 
is the AI control box, ZF ProAI. 
Over the past number of months, 
ZF has, together with its develop-
ment partner Nvidia, brought it to  

a stage where it is practically ready 
to go into production. In real time, 
this supercomputer processes the 
signals from the integrated sensor 
set, comprising numerous front, 
side and rear cameras as well as 
Lidar and radar sensors. In addition 
to this data recorded by the vehicle  
itself, it also receives GPS map 
data and position determinations. 

In order to use the system under 
realistic conditions, the ZF develop-
ment team focused on an urban 
environment: on road junctions, 
cycle paths, bus stops, roundabouts, 
traffic lights, crosswalks – and of 
course on road users including 
pedestrians, cyclists, motorcyclists 
and other drivers. Autonomous driv-
ing on a wide, straight U.S. high-
way is no great technical challenge. 
In busy European city traffic, how-
ever, automated driving is quite 
a different story. After all, in the 
complex environment of a city, the 
vehicle sensors deliver a flood of 
signals to the central computer, 
which its software must interpret 
quickly and correctly. “From this 
multitude of data, our algorithms 
create a realistic picture of the 

Driving 
into a 
new era
SENSOR AND COMPUTER TECHNOLOGY FROM ZF GIVES VEHICLES THE 
INTELL IGENCE TO DRIVE AUTONOMOUSLY. A TEST VEHICLE FROM  
THE GROUP ‘S ADVANCED ENGINEERING DEPARTMENT IS AN IMPORTANT 
STEP TOWARDS AUTONOMOUS MOBIL IT Y.

Text: Andreas Neemann

traffic situation. This is the basis 
for the decisions that precede  
the actions of every autonomous 
vehicle,“ says Oliver Briemle. At ZF 
Advanced Engineering, he heads 
the areas of Driving Function 
Development and Central Control 
Units.

HIGH COMPUTING 
POWER GUAR ANTEED

The extremely high computing 
power of the ZF ProAI is critical 
for autonomous driving. One cam-
era alone generates a gigabit of 
digital data per second. A regular 
PC processor would have no 
chance of processing in real time 
all the sensor data required for the 
360-degree view of a Level-3 ve-
hicle. The ZF ProAI, on the other 
hand, is a supercomputer. With its 
Xavier chip and the latter‘s 8-core 
CPU architecture as well as seven 
billion transistors, its perfor mance 
is appropriately impressive.The chip 
creates up to 30 trillion arithmetic 
operations per second (termed 
TOPS – trillion operations per sec-
ond) with a current con sump tion of 
around 40 watts – depending on 

The basis for highly automated driving: ZF engineers recorded the 

environmental data of a sample inner city route.
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The ZF ProAI supercomputer developed 

jointly by ZF and Nvidia is the control center 

of the test vehicle.

 

This is how the sensor set, comprising camera, 

radar and Lidar sensors, sees the environment.

the customer require ments. Thanks 
to ZF, it complies with the strictest 
standards for automotive applica-
tions – just like the ZF ProAI itself.

However, ZF‘s particular 
achieve ment is not only adapting 
the hardware, but also developing 
the right software. Schlegel and 
his team have devised a versatile 
development architecture that 
enables especially efficient appli-
cation of deep-learning algorithms 
and AI for the development of 
autonomous driving functions plus 
their effective linking to the sensor 
hardware. This architecture can be 
adapted to each desired use case.

SCAL ABLE SOLUT IONS FOR 
E VERY REQUIREMENT

Incidentally, there is no abso-
lute concept of automated or au-
tonomous driving. Experts differ-
entiate between five levels, from 
Level 1 (full control by the driver, 
supported by individual assistance 
systems if need be) to Level 5 (driv-
erless, full control by the system). 
For engineers in the automotive 
industry, there is no blueprint they 
can use to realize developments for 
the relevant automation level. “The 
broad field of automated or auton-
omous driving is the sum of many 
individual driving functions, which 
a car must be able to control with-
out human intervention. All driving 
functions must be fail-safe and 
must work under the most varied of 
conditions, whether they be weath-
er-, traffic- or visibility-related,“ 
Schlegel explains. With their 

software architecture, he and his 
team have found an answer to the 
question as to which sensor set and 
software modules are needed for 
automated cars at Levels 3 and 4. 

In this way, ZF can offer scal-
able solutions. Manufacturers that 
want to offer a highly automated 
Level-3 solution (i.e., where the 
driver takes control again within 
a defined time period) get pre-
cisely the sensor set, processing 
power and software modules 
they need. Moving up the scale, a 
Level-4 vehicle, where the soft-
ware controls the car permanently 
and in a fully automated way, 
gets a more powerful and more 
extensive configuration. The team 
from ZF Advanced Engineering has 
worked intensively on the interface 
between sensors and software, 

i.e. the intersection between “see“ 
and “think“ in ZF‘s strategic three-
step process. The last stage in this 
process, “act“, encompasses the 
implementation of propulsion com-
mands by the mechatronic systems 
in the drive, brakes and steering 
system. The development team 
has made great progress, particu-
larly with data interpretation using 
AI. This relates especially to data 
fusion, for instance when it is 
only possible to reliably recognize 
objects by comparing radar and 
camera data. 

NE X T STOP: VOLUME 
PRODUC TION APPL ICAT ION

With this development, ZF has 
created a solid basis for the volume 
production application of ZF ProAI. 
Chinese automotive manufacturer 
Chery has already expressed an 
interest. ZF‘s computing power and 
AI are to be used to bring highly 
automated driving functions to the 
volume production vehicle. This will 
not only benefit drivers, who will 
be relieved of many tasks, but all 
road users because the comprehen-
sive assistance systems will help 
increase road safety overall.

What was the defining element in 
this advanced engineering project on 
autonomous driving? 
We discussed things a great deal, in  
a positive sense. Ultimately we were a 
team of specialists from very different 
fields, who were all nonetheless pur-
suing a common goal and were there-
fore highly motivated. For instance, we 
regularly compared the different per-
spectives of computer vision profes-
sionals, exceptionally gifted algorithmi-
cians and experienced vehicle dynamics 
specialists.

Technically speaking, what is special 
about this project? 
The most important thing about this 
project is that it was not about building 
a functioning test vehicle, but about cre-
ating a scalable development architec-
ture with which we could continue to 
work. We succeeded in doing this. We 
and other development teams within 
the Group will benefit from this result.

On a personal level, what will you take 
with you from this project? 
During this project, I, and my colleagues 
too, really became aware of how many 
things the human being intuitively rec-
ognizes and actually does when driving.  
For example, we recognize without 
effort, almost casually, that a car in front 
of us is indicating left and we also see 
the street into which it will now turn. 
It was incredibly interesting to gain all 
these insights, to note them and to then 
define them for an artificial intelligence.

THREE QUESTIONS FOR  
OLIVER BRIEMLE 
HEAD OF DRIV ING FUNCTION 
DEVELOPMENT AND  
CENTR AL CONTROL UNITS
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A complex 
road for the 
chassis
NE T WORKED INTELL IGENCE BE T WEEN DIFFERENT CHASSIS SYSTEMS IS 
CRIT ICAL FOR AUTONOMOUS DRIV ING IN THE FUTURE. AND ZF HAS GOT THIS.

Text: Stefan Schrahe

L
et‘s face it: who among  
us, while considering herself  
or himself a good driver, 
truly enjoys being a passen-

ger? Are you really able to close your 
eyes or get lost in a good book when 
someone else is driving? According 
to a survey conducted by the  
market research institute Innofact, 
77 percent of all Germans have, at 
some point, felt uncomfortable as a 
passenger in a vehicle. Conversely, 
according to another survey con-
ducted by the U.S. insurance portal 
“Insurance”, it is also true that 47 
percent of drivers found know-it-all 
back-seat drivers annoying.

BEING A PASSENGER IS NOT 
SO E ASY AF TER ALL

In autonomous vehicles, howev-
er, we will somehow have to come 
to terms with the role of passenger.  
As passengers we experience a loss 
of control, which represents a sig-
nificant challenge psychologically. 
Neurobiologist and best-selling 
author Dr. Marcus Täuber describes 
it like this: “If we feel that we have 
no control over a situation, our body 

reacts with stress programs. From a 
neuroscience perspective, the loss 
of influence represents an emer-
gency.” Therefore, it is clear that 
autonomous control systems must 
be able to convince even the most 
skeptical of passengers to let go 
and place their trust in the digital 
and mechatronic systems. The only 
way to achieve this is through func-
tional perfection of this system.

Automakers are trying to build 
that trust by introducing drivers 
gradually to autonomous driving. 
In fact, this is already happening 
with the introduction of comprehen-
sive assistance systems and semi-
autonomous features as an interim 
phase in the gradual transition 
to fully automated driving. This 
is where Dr. Caspar Lovell, Proj-
ect Manager at ZF, currently sees 
a paradigm shift: „Until recently, 
we had assumed that autonomous 
driving, like many other functions, 
would spread from the luxury seg-
ment to the lower-price vehicle seg-
ments. In the meantime, we now 
expect that driverless vehicles will 
be initially launched in completely 
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Networking active dynamic driving systems can further  

exhaust the physical limits of sports cars. Examples of this  

include functions like Torque Vectoring, Active Roll Stabili zation, 

Electromechanical Roll Control (ERC). The ERC eliminates 

unwelcome chassis movements that would otherwise affect 

the car body when driving dynamically through bends and on 

uneven road surfaces. The 48-volt electric motor installed on 

the axle equalizes vehicle roll motion in under 300 milliseconds  

at torques of up to 1,400 newton meters. The result is greater 

stability in the curves. Combined with the active rear axle 

kinematics (Active Kinematics Control), further applica-

tions are possible, which can bring the safety, performance 

and comfort of conventional vehicles to a whole new level.

The electronic braking system 

is an important prerequisite 

for centrally controlling the 

longitudinal dynamics.

 

Networking active dynamic 

driving systems optimize the 

vehicle handling of a sports car.

Electric power steering carries out 

commands issued by the new software.

experience and the safety of a pas-
senger, including steering systems, 
shock absorbers, brakes and the 
driveline.” At the moment, vehicles 
are equipped with a large number  
of sensors and control units for the 
individual actuators in the chassis.  
These form an extremely complex 
information network and they must 
communicate with one another indi-
vidually. The new software connects 
all of this to create a modular and 
scalable control mechanism for the  
vehicle’s longitudinal, transverse  
and vertical dynamics, with the ulti-
mate goal of making a passenger’s 
ride experience as comfortable  
as possible. At the same time, the 
engineers benefit from the fact that 
ZF technologies are developed for 
autonomous driving and its compo-
nents cover all aspects of dynamic 
driving. As the central communica-
tions interface, the software coor-
dinates the advanced driver assis-
tance functions (ADAS) and the 
actuators. That way it can control 
all components that are relevant for 
longitudinal and transverse dynam-
ics. These include electric power 
steering (EPS), the electronic brak-
ing system (EBS), rear wheel steer-
ing (Active Kinematics Control) and 
the electric drive system integrated 
in the rear axle (mSTARS). If elec-
tronically controlled shock absorb-
ers are installed, it is even possible 
to control the vertical dynamics.

SYSTEM INTEGR AT ION 
REDUCES COMPONENTS

System integration offers yet 
another advantage: it can meet 
the demand for redundancy within 
safety-relevant systems more easily 
thanks to intelligent task distribu-
tion. For example, if the brakes fail, 
the mSTARS axle is able to safely 
decelerate the vehicle using its 
generator function. If the EPS were 
to fail, this could be compensated 
for in a targeted fashion with the 
assistance of the Active Kinematics 

For the acceptance of autonomous vehicles the confidence 

of the users in function and safety is indispensable.

new mobility concepts that will first 
be used in inner-city traffic at low 
speeds.“ Someday we may find our-
selves facing a driverless robot taxi 
or people mover and we will have to 
decide: will I get in or not?

NE T WORK ED FUNC TIONS FOR 
AUTONOMOUS DRIV ING

In order to make the driving 
ex peri ence in autonomous vehicles 
a pleasant one, the longitudinal 
and transverse dynamics of the 
vehicle must first be optimally 
coordinated. From our experience 
as conventional passengers, we are 
familiar with jolting, unexpected 
steering, braking or acceleration by 
another driver, all of which under-
mine our confidence in that driver‘s 
ability. This is where new software 
from ZF comes into play. It inte-
grates numerous chassis systems 
to ensure a comfortable passenger 
ride experience.

According to Lovell: “Our goal  
is to centrally control all of the 
vehicle’s active and semi-active 
actuators that influence the driving 

Control, an SBB (Steer by Brake) or 
torque vectoring, in order to safely 
steer the vehicle to the side of the 
road in an emergency situation.

HIGH-TECH SOLUT ION 
AGAINST POTHOLES

For autonomous vehicles to gain 
acceptance, Lovell believes that 
well-coordinated longitudinal and  
transverse dynamics are critical  
factors. The more dynamic the 
vehicles are on the road, the more 
important the integration of ver-
tical dynamics will become. “If 
you’re not actually sitting behind 
the wheel, it is easier to blame the 
autopilot for every noticeable pot-
hole or unexpected bump in the 
road,” Lovell explains. “To prevent 
these negative experiences from 
occuring at all, we have integrated 

INTEGRATING AND NETWORKING 
ACTIVE DYNAMIC DRIVING SYSTEMS

innovative chassis systems into 
the new software.” For example 
the new active damping system 
sMOTION – an improvement of the 
ZF Continuous Damping Control 
(CDC) – can actively counteract 
uneven roads, including potholes 
or bumps; and practically eliminate 
vehicle rolling, pitching and lifting 
movements.

In just a few short years, net-
worked systems will make it possi-
ble for today’s drivers to become  
the relaxed passengers of tomorrow, 
allowing them to spend their time 
in the vehicle on work or personal 
matters. However, we will only get 
there if scary moments and negative 
surprises are kept to a minimum as 
we move closer and closer to fully 
automated driving.
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Fleet Manager Vehicles UserFleet Manager Vehicles User

Good  
weather cloud

I T HAS BECOME IMPER AT IVE TO NE T WORK COMPONENTS OR 
SYSTEMS. PUT T ING THE CHERRY ON TOP, ZF PRESENTS AN 

INTELL IGENT PL ATFORM FOR MOBIL IT Y SERV ICES.

Text: Christine Kordt

for new digital offerings: “In order to make the mobil-
ity of tomorrow more efficient, products and ser-
vices need to be integrated into an intelligent and 
standardized system based on an open platform,“ 
explains Mamatha Chamarthi, Chief Digital Officer  
at ZF.

OVER-THE-A IR UPDATES AND  
URBAN RIDESHARING

ZF has elaborated initial application examples with 
start-ups and innovative mobility providers of its eco-
system. This includes a ridesharing app for persons 
and goods jointly developed by ZF and the mobility 
start-up door2door. The app allows autonomous fleets 
to be used in urban areas for the first time ever. End 

customers can get vehicles to autonomously drive  
them to their destination and receive suggestions by 
speech recognition on restaurants or other places of 
interest. Face recognition for identification is carried 
out via selfies.

ZF has also integrated the software from network-
ing specialist Excelfore in the IoT platform. This way, 
software updates are transmitted over-the-air directly 
from the cloud into the vehicle. Additionally, the sys-
tem protects against intruders from the outside and 
closes any security vulnerabilities.

Video: Experts explain the ZF 

cloud platform.

What role does  Microsoft play  
in mobility? 
Microsoft sees itself as a global 
provider of cloud searvices. With 
this technology, we make digital 
mobility offerings possible for the 
first time. The technical basis for 
this is our cloud platform Azure. 
Furthermore, we offer our cus-
tomers a plat form and support in 
the analysis of the massive and 
continu ously growing quantity 
of data in the mobile domain, for 
instance through the use of deep 
learning or artificial intelligence.

What form does the partnership  
of ZF and Microsoft take?
We are impressed with ZF‘s Vision 
Zero, a world of mobility without 
accidents and emissions and we 
are pleased to support this vision. 
Specifically, with Microsoft Azure 
we provide the fundament for the 

INQUIRING 
WITH STEFAN 
ANDRE R A SCHKE, 
SENIOR DIRECTOR 
AUTOMOTIVE 
MICROSOF T 
GERMANY

S
ummer + festival = many cyclists. Sounds 
logical, but can be extremely complicated – 
logistically. For instance, if a big festival is 
staged in Berlin where many fans want to 

hire an e-bike from one of the bike stations all at the 
same time, a bottleneck can quickly develop. And if 
the “good weather“ variable is also added, the rush 
is even greater and the bikes are snapped up even 
quicker. How to organize this more intelligently shows 
a concept developed by Openmatics. The connectivity 
experts from ZF elaborated an algorithm that collects 
data from the social networks – on a certain hashtag 
for instance – and information from event calendars, 

evaluates this and predicts the demand for hire bikes. 
Even the weather forecast is included in the calcula-
tion: should it rain, many bikes will stay put. The data 
analysis allows a prognosis to be created for various 
bike stations and the appropriate measures to be 
planned, so that the e-bikes are at the right place at 
the right time.

This is possible because ZF has networked the 
Openmatics services with its cloud platform. Various 
services can be interconnected using this cloud solu-
tion based on Microsoft Azure. This applies for the 
intelligent mechanical systems from ZF just as it does 

Fleet Management

Predictive Maintenance

Predictive Health

Multimodal Transport Services

Smart Payment

Sharing Services

Package Delivery

OTA Updates

OTA Security

Connected Vehicles

VEHICLESFLEE T MANAGER USER

A UNIFIED PL ATFORM FOR B2B AND B2C CUSTOMER S

cloud platform with which ZF can 
offer sustainable and secure mobil-
ity services. This positions ZF as a 
pioneer for today’s and tomorrow‘s 
connected society in the mobility 
space.

Many people are concerned 
about the security of clouds.
As Microsoft we take this concern 
very seriously and invest a great 
deal of money in the development 
and implementation of security 
concepts. This related to the 
general infrastructure, but also 
the security of individual customer 
data, such as IP, e-mails and all 
data saved in the cloud. We have 
the industry’s largest portfolio 
of  certificates and will continue 
prioritizing security as the funda-
mental element for the enable-
ment of mobility and connected 
services.
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in a
 nut-
shell

Sales recorded by ZF for the 2017 fiscal year. Com-
pared to the prior year, this represents an increase of 
3.6 percent. The adjusted EBIT improved to 2.3 billion 
euros (+4.5 percent), the adjusted EBIT margin was 
6.4 percent. ZF invested 2.2 billion euros in research 
and development, which makes up 6.1 percent of sales. 
At the end of 2017, roughly 146,000 employees worked 
for ZF worldwide.

B I L L I O N  E U R O S

Function and design

Lamborghini’s newest sports car, the Urus,  
introduced at the Geneva Motor Show is the fastest 
SUV in the world. Featuring 650 horsepower and 
850 newton meters of torque, it reaches a maximum 
speed of 305 km/h. To bring this much power onto 
the road, the Italian sports car manufacturer uses 
numerous ZF products. One highlight is the operat-
ing system designed especially for the Urus, which 
combines function and design at the highest level.  
It is located in the vehicle’s central console and looks 

like a thrust lever in an airplane cockpit. The driver 
can actuate the automatic transmission‘s shift-by-
wire system with the lever of the central module. 
Other functions can be actuated using the operat-
ing elements and the levers of both lateral modules, 
including selecting the driving mode or activating  
all-wheel drive. And, like in a traditional sports car, 
the start button for the SUV power unit is located 
under a red cover to protect it from unintentional 
actuation.

Forklift truck with 
a mind of its own

In an era of online orders and 
just-in-time production, logistics 
departments are faced with major 
challenges. It all starts right at 
the beginning of the supply chain. 
From the production hall and 
warehouse to the logistics center, 
all workflows must be perfectly 
aligned with one another and func-
tion smoothly. And this is where 
the forklift truck can play a deci-
sive role. In the future, they do not 
only have to transport goods more 
energy-efficiently, but also detect 
obstacles or people.  

The Innovation Fork Lift from ZF, 
which the Group will be unveiling 
at this year’s Hanover trade show, 
demonstrates just how this might 
work. Following ZF’s vision “see. 
think. act.“ the Innovation Forklift 
Truck independently monitors the 
area behind it (“See”); it detects 
potential hazards (“Think”) and, if 
applicable, uses visual and acoustic 
signals to warn of potential colli-

The Innovation Fork Lift shows 

initiative: it monitors its rear 

space, recognizes obstacles and 

alerts the operator.

Camera systems

Radar systems

eSTEER

ZF ProAI  
processor

eTRAC

sions (“Act”). This is all made possi-
ble by the ZF ProAI supercomputer, 
which interconnects the electric 
drive components with radar and 
camera system sensors. ZF’s elec-
tromechanical steering system ZF 
eSTEER EPS3 also facilitates auto-
mated driving functions. It replaces 
conventional hydrostatic steering 
and reduces the vehicle’s energy 
demand by more than ten percent.
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With its new steering wheel concept, ZF is improving communication 
between driver and vehicle, thus taking yet another step towards highly 
automated driving. Through gesture control, the system makes it possible 
to activate various vehicle functions. At the same time, the steering wheel 
detects the intuitive movements that everyone is familiar with from the 
smartphone. So, for example, a one-time tap on the steering wheel could 
activate the windshield wipers, while swipe gestures could trigger other 
functions. A 7-inch LC display in the middle of the steering wheel and an  
LED light band integrated around the wheel‘s outer rim issue information  
and warnings to the driver. In autonomous driving mode, the band lights  
up blue, in manual control white and in case of warnings red.

Better 
informed

The central display screen and 

a light band on the edge of the 

steering wheel instruct the driver.

“In the  
automotive industry, 
ZF is viewed as an 

important driving force 
in the automation of 

vehicles.”
F R A N K F U R T E R  A L L G E M E I N E  Z E I T U N G ,

Germany

Together with numerous partners, ZF is propelling 
the development of autonomous driving in China. After 
just four months of collaborating with the computer 
and AI specialist Nvidia as well as the Chinese tech nol-
ogy group Baidu, the Group presented its first appli-
ca tion at the Consumer Electronics Show (CES). This 
application relies on the supercomputer ZF ProAI. 
The system enables vehicles to independently locate 
a parking space, park, then later pull out of the 
space and return to where its owner is waiting. The 
passenger car can be summoned or sent away via a 
smartphone app.

ZF is also working on autonomous driving togeth er 
with Chinese automotive manufacturers such as Chery. 
As part of this cooperation, the supercomputer ZF 
ProAI is, for the first time, being installed in volume- 
production vehicles that are sold on the world’s largest 

SUV with outstanding comfort is what the Range 
Rover has stood for going on almost 50 years. The 
British automobile manufacturer has demonstrated 
that the luxury SUV is not so yesterday after all, now 
that its newest Range Rover model is available as a 
plug-in hybrid for the first time. ZF’s 8-speed plug -in 
hybrid transmission plays an important role because 
it allows all the functionalities of a standard trans-

mission to be combined with the benefits of an 
electric drive. This ZF transmission makes boosting, 
recuperating and purely electric driving possible, 
thanks to the hybrid module integrated directly 
into the transmission housing. The Range Rover 
PHEV achieves a range of up to 51 kilometers in 
full-electric mode, operating silently with zero local 
emissions.

On the road together in china

Tradition 
meets the 
modern 
era

The valet parking function celebrates its premiere in a test 

fleet from Pand Auto, one of the largest Chinese carsharing 

providers.

automobile market. It enables driving functions at 
Level 3 (highly automated driving), thus making 
deep-learning algorithms possible in affordable 
vehicles.
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Powerful. Popular. 
Prize-Winning.

After its successful application 
in trucks, the TraXon transmission 
system now conquers territory in 
buses – such as the Irizar i8, which 
has been awarded “Coach of the 
Year 2018“, during the Busworld 
exhibition. Featuring the highest 
transmission efficiency in its class, 
the ZF product makes a key contri-
bution to more efficient and quieter 
drivelines.

The 
smarter 
way to 
more grip

E VEN FASTER ROUND THE 
TR ACK , E VEN BE T TER OFF 
ROAD: THE eL SD ELECTROME-
CHANICAL LOCK ING DIFFEREN-
T IAL MAINTA INS THRUST IN 
E X TREME SITUAT IONS.

Developed by ZF, eLSD delivers 
dynamism and traction especially 
on race courses or heavy terrain. 
Unlike purely mechanical differen-
tial locks, it intelligently adapts to 
the current driving situation. The 
solution does not just react when 
specific drive torques or wheel 
differential speeds occur – it 
analyzes all sensor data relating to 
driving dynamics for active, 
predictive and highly sensitive 
vehicle control.

The eLSD can generate a 

seamless variable locking 

torque.

A key component is an elec-
tric-motor-driven actuator that 
controls a multi-disc package. That 
makes it possible to vary the 
differential locking force on the 
drive axle seamlessly between 
0 and  2,500 newton meters. If a 
wheel loses grip, the eLSD transfers 
the force with exacting precision to 
another wheel that still has grip. 
Normal differential systems leave 
wheels spinning in thin air in 
extreme situations like this.

Even during everyday driving, 
the locking differential can offer 
enhanced safety. For example, it 
gets swerving vehicles back on 
track faster.

Currently, the eLSD is making its 
mark at Porsche as an option in 
specific Cayenne, Macan and 
Panamera models. The Jeep Grand 
Cherokee from Fiat Chrysler 
Automobiles (in the image above) 
also excels with this function.
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