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ZF ON ALL 
CHANNELS

To fi nd out more about ZF, check 
out our website at www.zf.com. 
In our online magazine, you’ll fi nd 
videos, photo galleries and back-
ground stories covering all the latest 
ZF a ctivities. What’s more, our high-
tech company also has a presence 
on all the most popular social media 
channels. Follow us on Facebook, 
LinkedIn, Twitter or YouTube and 
you’ll always fi nd the most up-to-
date information on ZF, as well as 
more general news on mobility and 
technology.

To follow ZF on 
Facebook, just scan 
this QR code using 

your smartphone or 
mobile device.

This issue of  dr ive isn’t  the only place you’ l l  f ind ZF news. 

There’s plent y more on our many digi ta l  channels.
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EDITORIAL

W
hen ZF exhibited at the Consum-
er Electronics Show (CES) for the 
fi rst time in January of this year, 
we used the slogan “Shaping the 
Next Decade of Automated Driv-

ing”. Today, nine months later, I am more convinced 
than ever that with our technologies, we will have a 
formative impact on the development of autonomous 
driving. This confi dence is based on concrete ob-
servation: the perfect fi t between the former TRW’s 
products and the original ZF product range is becom-
ing increasingly obvious. Thanks to the acquisition of 
the U.S. company in May 2015, ZF has built a port-
folio that is unmatched by any other company in the 
world. We call it “intelligent mechanical systems” – 
and these systems are used the whole way along the 
functional chain. Our sensors are capable of detect-
ing the surrounding environment. Our powerful con-
trol units then analyze and process this information 
so they can issue appropriate commands to the ve-
hicle’s braking, steering, damping or roll stabilization 
systems in response to real-time circumstances. Our 
portfolio is unique precisely because it covers the full 
range of actuators. In short, we are enabling vehicles 
to see, think and act.

It will be a little while before totally driverless 
v ehicles become a regular feature of our streets. But 
in the meantime, the number of assistance systems 
used in vehicles is rapidly proliferating – harbingers, 
as it were, of the automated road traffi  c of the future. 
They signifi cantly improve safety by helping drivers 
perform repetitive driving maneuvers, or by making 
the right decisions in hazardous situations. And in-
creasingly, they are also appearing in commercial ve-
hicles. You can fi nd out how we organize the technol-
ogy transfer between our car and commercial vehicle 
divisions starting on page 30.

But vehicles are not alone in needing the ability to 
act predictively. As a company, we too need to take 
anticipatory action, especially at a time when both 
technologies and markets are undergoing profound 
changes. The recently consummated merger of ZF 
and TRW’s aftermarket units is a good example of 
our strategy in action. Not only has this created the 
second largest automotive services company in the 
world; the structure of the expanded organization 
anticipates our customers’ shift toward increasingly 
globalized business activities.

This is just one of many examples of how we as a 
company look ahead when we see, think and act.

“Today, our products 
save lives, while 

simultaneously building 
the foundations for 

the autonomous 
driving of tomorrow.”

Dr. Stefan Sommer
Chief Executive Offi  cer of 

ZF Friedrichshafen AG

EN_03_ZF_Drive_02_2016   3 15.08.16   17:03



4 drive   2.2016

30

58

CONTENTS
AT A GLANCE

SEE – THINK – ACT SPECIAL

12 SAFETY THROUGH ASSISTANCE
  ZF technologies are teaching cars

to see, think and act

16  SEE: MAN OR MACHINE? 
  Will vehicles soon be smarter than their drivers? 

Two professors discuss the future of cars

20  THINK: CARS CAN LEARN ANYTHING
  ZF developers fi nd ways to manage the soaring 

volumes of data collected by 360° sensor systems

24  ACT: ENHANCING SAFETY
  ZF introduces IBC, an integrated braking system 

for automated driving

28  THE HUMAN RISK FACTOR 
  Accidents, causes and how technology fi ts in – 

facts about road traffi  c safety in fi gures

EN_04_ZF_Drive_02_2016   4 12.08.16   11:24

5555555555555555

52

16

Ph
ot

os
: D

om
in

ik
 G

ig
le

r 
(2

),
 N

at
al

ie
 B

ot
hu

r, 
FR

EE
 A

G
E;

 il
lu

st
ra

tio
n:

 Z
F

CONTENTS

TECHNOLOGY

30 ONE TRUCK – THREE ASSISTANTS
 Braking, evading, maneuvering: ZF presents 
 tomorrow’s truck today

40 MIGHTY WORKHORSE
  Customers around the world fi nd new ways to use 

ZF’s TraXon commercial vehicle transmission

44 A TRACTOR PULLS AWAY
  For farms, building sites and forestry operations: 

ZF introduces technical refi nements for tractors

LOGISTICS

36 DOORSTEP DELIVERY 4.0
  How digitization is transforming the “last mile” in 

logistics – a new ZF research study

38 KEEPING AN EYE ON THE GOODS
  The deTAGtive data platform sheds light on the 

secret life of freight

AFTERMARKET

48 ONE-STOP SHOP
  How customers will benefi t from ZF’s new after-

market organization

SAFETY

52 READY FOR IMPACT
  ZF tests airbags and seatbelts in a dedicated U.S. 

crash test center in Washington, Michigan

WORKING ENVIRONMENT

58 WELCOME TO THE NEW WORKPLACE!
  Industry 4.0 and new tools provide digital support 

in the offi  ce and on the assembly line

MAGAZINE

6  PROLOGUE
  ZF Moment / New vehicles featuring ZF tech / 

News from across the company

62 YESTERDAY & TODAY
  Prototypes

63 SERVICE
 About this magazine

EN_05_ZF_Drive_02_2016   5 24.08.16   15:32



6 drive   2.2016

EN_06_ZF_Drive_02_2016   6 24.08.16   09:50

7

Ph
ot

os
: B

M
W

 G
ro

up
 C

la
ss

ic
, Z

F/
G

ud
ru

n 
M

us
ch

al
la

BMW and ZF at the Silvretta Classic 2016

100 years of 
driving pleasure
Classic car rallies such as the Silvretta Classic at the 
ski resort of Montafon in western Austria remind both 
d rivers and spectators just how much fun old-time 
m otoring used to be. ZF entered two historic BMW 
m odels (photo inset) in the event to celebrate both the 
M unich auto maker’s centennial and the many years of 
successful collaboration between the two companies. 
The cars, a 1955 BMW 502 convertible and a 1970 BMW 
1600, both featured essential components s upplied by 
ZF such as transmissions, clutches and steering. And 
one of the rarest and most valuable v ehicles at the 
event, a blue BMW 328 Roadster, also had ZF technol-
ogy on board. A team of ZF experts took on the complex 
task of building an authentically exact replica of the 
car’s original pre-war transmission. 

PROLOGUE_ZF MOMENT
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Ferrari GTC4Lusso
Active Kinematics Control (AKC)

The GTC4Lusso is not just Ferrari’s only four-seater, 
but also the company’s only all-wheel drive vehicle. 
Its rear axle features ZF technology: the active rear-
axle steering system, AKC, supports the front-axle 
steering movement with up to 2.15 degrees of steer-
ing in each direction. This provides signifi cantly 
increased agility, stability, performance and safety.

Volvo V90
Electric motor (integrated starter generator)
Chassis components
Airbags

ZF’s integrated crankshaft starter generator not only 
starts the e ngine – it also charges the battery much more 
e ffi  ciently than traditional alternators. But the generator 
also boosts power output to the front axle by providing the 
combustion engine with e lectrically powered support.

From wheel loaders to luxury sedans – 

these new vehicles are al l  equipped 

with ZF technology.

ON SITE 
AND AROUND 
TOWN
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Toyota Traigo 48
ERGOMAT GP 25 drive unit
EPS3 electric power steering

ZF supplies the electric drive and power 
steering for the new edition of the 48-volt 
electric lift truck. These two components 
are largely responsible for the fact that 
the current Traigo consumes 28 percent 
less energy than its predecessor. At the 
same time, the ERGOMAT GP 25 deliv-
ers the same performance as combustion 
engines in the 2.5-ton lift-truck class.

Maserati Levante
8-speed automatic transmission
Torque converter
Rear-axle drive
Adaptive damping system (CDC)
Chassis components
Electronic components
Airbags

In this hugely powerful application, ZF’s 8-speed automatic trans-
mission delivers up to 600 Newton meters of torque – no prob-
lem for the torque range supported by the modular transmission 
system. The driveline is further enhanced by ZF’s rear-axle drive. 
The drive’s aluminum housing and integrated suspension points 
were adapted especially to fi t the available installation space.

Iveco Stralis
TraXon
Intarder
Electronic components
Steering components
Chassis components
Clutch system

The new Stralis is fi tted with a totally redesigned drive-
line. At its heart is ZF’s TraXon transmission system. 
Not only is the new transmission highly effi  cient in op-
eration, it also off ers numerous additional options such 
as PreVision GPS predictive gearshift strategy, a “rock-
free” function, four reverse gears and a creep mode.

Liebherr XPower L 550– L 586
cPOWER
MULTITRAC axles 
Torsional dampers

Liebherr has equipped the new XPower series 
with ZF MULTITRAC axles and ZF cPOWER, the 
fi rst continuously variable transmission (CVT) 
for construction machinery. Developed from 
the CVT power-split technology used in agri-
cultural m achines, cPOWER delivers previously 
unmatched levels of effi  ciency in terms of fuel 
consumption and productivity.

PROLOGUE_ZF ENGINEERING
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Heidi, Sissi, Gaby I and Gaby II are tunneling 
superstars: since 2003, the four tunnel 
boring machines (TBMs) have shifted 
around 990 million cubic feet of stone 
from beneath the Gotthard Massif in the 
Alps. Each of the TBMs is fi tted with a 
GME 200 planetary gearbox supplied 
by ZF’s Industrial Drives business unit, 
and has a diameter of nine meters 
(nearly 30 feet). Reliable and robust, 
they did exactly what was asked of 
them as they bored the longest railway 
tunnel in the world, at 35.5 miles.

The inspiration behind the innovative Get2 rail drive concept is not 
just to meet current needs, but to anticipate future product develop-
ments. “This multi-speed transmission is trailblazing in every sense,” 
emphasizes Lars Kräft, in charge of ZF’s rail drive systems product 
line. Get2 is the fi rst of its kind to operate with an additional start-
ing gear, which is especially well adapted to subway and metro 
applications featuring short journeys and frequent stops. The result 
is a combination of lower fuel consumption and greater traction.

The Gotthard Base Tunnel  is  now 

open – and al l  35 mi les were 

excavated using ZF gearboxes.

ZF ENGINEERING BREAKTHROUGH!

Get2 rail drive concept

Ef ciency on rails

“The standout features 
of this innovation are its 

production readiness 
and ease of installation.”

Statement by the Automotive Innovations
Award jury explaining their

decision to bestow the award on ZF’s
plug-in hybrid transmission.
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Rail connections, parking space 
search function, congestion 
alerts: ZF’s ufl ip app provides 
travelers with a comprehen-
sive service. Now, thanks to a 
joint venture with BlaBlaCar, 
the world’s largest ride sharing 
community, the service has 
been extended to include 
convenient features such 
as a transparent overview 
of local ride sharing off ers 
and requests.

ufl ip and BlaBlaCar in joint venture

Guided by your app...

June saw the fi rst ZF Safety Days event of the year, at which 
ZF and ZF TRW presented their combined product portfolio. 
For fi ve days, customers attending the event at the Hock-
enheimring circuit were able to familiarize themselves with 
the products, discuss features directly with ZF engineers, 
and test them out for themselves in the race track’s Driving 
Safety Center. 250 manufacturer representatives took the 
opportunity to explore ZF’s products on 5,400 square feet of 
exhibition space and in 29 diff erent test vehicles.

In 2017, ZF and a European automaker will put an innova-
tive steering wheel heating technology into production. 
Heated fi laments attached to the surface of the wheel 
produce up to 45 percent more warmth. Combined with 
a built-in Hands On/Hands Off  detection system, the 
intelligent steering wheel is a Human-Machine Interface 
that represents another step toward automated driving.

ZF Safety Days 2016 on the Hockenheimring circuit

Customers on the test track

Steering wheel as Human-Machine Interface

Smart and hot to handle

PROLOGUE_ZF NEWS

is how much ZF invested in the start 
of volume production of the new 8-speed dual-

clutch transmission. Production at the 
Brandenburg plant started in early summer. 

m i l l i o n  e u r o s

100

EN_11_ZF_Drive_02_2016   11 15.08.16   15:26



12 drive   2.2016

SEE
THINK
ACT

CARS 
THAT REACT ON 
THEIR OWN
Capturing and analyzing the situation, calculat ing the 

appropriate response and carrying i t  out – how ZF technologies 

help vehicles see, think and act.
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These systems from ZF help 

vehicles detect and analyze 

traf f ic s ituations, then 

respond appropriately to 

ensure the safety of vehicle 

occupants and passersby.

The system continuously monitors the vehicle’s 
surroundings using a variety of sensors such as 
cameras, radar, lidar and ultrasound.

 Detect traf c conditions using 

 SENSORS AND CAMERAS

SAFET Y 
THROUGH 
ASSISTANCE

1
 Radar system

2
 Tri-Cam multi-lens camera

3
 S-Cam4 mono camera

SEE
THINK
ACT
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TECHNOLOGY

The vehicle’s driving status is continuously 
evaluated by the system. In the event of a poten-
tial hazard, the system computes various pos-
sible maneuvers and then selects the best one. 
Currently, the system’s intelligence is distributed 
across the individual sensors. In the future, a 
single centralized control unit (SDE) will bundle 
together the available computing power.

 Analyze and evaluate using 

 CONTROL UNITS 

Once the hazard has been confi rmed, the sys-
tem carries out the selected maneuver using a 
combination of braking, steering and accelera-
tion. The hazardous situation is continuously 
monitored and the vehicle’s response adjusted to 
situational changes as appropriate.

 Respond appropriately using 

 ACTUATORS 

1
 Radar system

2
 Tri-Cam multi-lens camera

3
 S-Cam4 mono camera

4
 Safety Domain ECU (SDE)

5
 Integrated braking system

6
 Electromechanical steering

7
 Active rear-axle steering
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“The vehicle itself 
can’t accommodate 
all this intelligence; 

it will come from 
many diff erent 

sources.”

R
esearchers and developers 
around the world are strug-
gling to fi nd an answer to the 
big question: When will au-
tomated vehicles fi nally sur-

pass h umans and become the better road 
users? At the Institute for Automotive 
Engineering (ika) at the Rheinisch-West-
fälische Technische Hochschule Aachen 
(RWTH Aachen University), Professor 
Lutz Eckstein and Professor Maximil-
ian Schwalm each specialize in diff erent 
a spects of automated driving. We brought 
the two scientists together. 

When detecting traffi  c situations, how do 
the ways that cameras and sensors inter-
act diff er from the interaction between 
h uman auditory and visual functions? 

The perceptual  abi l i t ies of  autonomous systems 

are steadi ly  improving. They can now assist 

or  even completely replace exper ienced human 

dr ivers.  Two scient ists f rom the Inst i tute for 

Automotive Engineer ing explain how.

Text: Michael Hopp
Photos: Natalie Bothur

WHO’S THE 
BETTER DRIVER – 
MAN OR MACHINE?

SEE
THINK
ACT

Lutz Eckstein: As a product of thousands of 
years of evolution, human sensory percep-
tion is actually very good. In terms of long-
distance perception, for example, cameras 
are still nowhere close. Humans use their 
knowledge and experience to supplement 
the information they receive from their 
senses. This gives them the ability to pre-
dict how situations will evolve. This is the 
true challenge for technology. First, there 
are the technical diffi  culties involved in 
perceiving objects or distinguishing be-
tween cars and pedestrians. But the really 
tricky part is the ability to understand situ-
ations and predict outcomes. 
Maximilian Schwalm:  We humans are able 
to separate what’s important from what’s 
unimportant. In road traffi  c situations in 
particular, it’s a real challenge to fi lter out 

Professor 
Lutz Eckstein
has been Director of the 
Institute for Automo-
tive Engineering (ika) at 
RWTH Aachen University 
since 2009. Among other 
things, he is a member 
of the German National 
Platform for Electric 
Mobility and is cited as 
inventor or coinventor in 
more than 80 patents.
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the information that’s important for tak-
ing action from the incoming fl ood of sen-
sory impressions. The really interesting 
question is: How can we teach a machine 
to correctly understand a situation? 

In which areas could machines catch up? 
Eckstein: In a critical situation – so when 
a baby carriage rolls into the road or an 
elderly person suddenly steps off  the curb 
– an automated vehicle will respond and 
brake faster. The vehicle itself won’t be 
able to accommodate all the intelligence 
required to master complex situations; 
instead, this will come from many diff er-
ent sources. Thus my car should be able 
to access knowledge collected by other 
vehicles about, for example, critical inter-
sections. During the journey, my vehicle 
“r etrieves” this knowledge as required, so 
benefi ts from other vehicles’ experience 
in this particular context. 
Schwalm: The goal is to build up a store 
of collective knowledge. If we manage to 
combine what all vehicles equipped with 
such systems have learned, we may end 
up with a system that actually has more 
experience than a human being, so can 
respond more safely to specifi c situations. 

How does the quality of what sensors per-
ceive compare with human perceptions 
of sources of interference such as rain, 
snow or leaves? 
Eckstein: That depends, of course, on 
which physical principles you apply. Even 
humans can’t judge distances perfectly 
when visibility is poor. This is where radar 
sensors have an advantage, because they 
can “see” despite rain and fog. In any case, 
humans can’t perceive speeds or distances, 
we can only perceive acceleration. So our 

“One of the prerequi-
sites of automated 
driving is that we 
take responsibility 
for the vehicle away 
from the driver.”

Professor 
Maximilian Schwalm
was appointed to a 
ZF-endowed junior 
professorship in 2013. 
The psychologist heads 
the Driver Experience & 
Performance department 
and studies interactions 
between driver assistance 
and information systems.

TECHNOLOGY

EN_17_ZF_Drive_02_2016   17 12.08.16   13:20



18 drive   2.2016

SEE
THINK
ACT

“In aviation, it 
wouldn’t occur 
to anyone that 
a transatlantic 
fl ight con-
trolled by a 
pilot should be 
any safer than 
a fl ight con-
trolled by an 
autopilot.” 
Professor Maximilian Schwalm

analyses are based on experience. Auto-
mated driving will work only if we com-
bine diff erent sensor principles. This will 
also enable us to meet functional safety 
requirements: If one type of sensor were 
to fail, another type of sensor capable of 
providing information of similar quality 
should take its place. 
Schwalm: These systems are already bet-
ter than humans at perceiving some – but 
not all – hazards. The question is: How 
can we make best use of this to assist 
drivers right now? This brings us to the 
most crucial question, the one we can’t 
solve by technology alone: What form 
will this interaction between people and 
technologies actually take? 

So in road traffi  c situations, how do we 
divide up responsibilities between man 
and machine? 
Eckstein: In experiments, we discovered 
that drivers can’t suddenly take back 
control of their vehicles; ultimately, driv-
ers always need several seconds before 
they’re ready to drive again. 

You mean they can’t immediately inter-
vene in critical situations? 
Eckstein: Exactly. If a vehicle suddenly 
demands attention from somebody who’s 
currently reading a book or even asleep, 
they’ll need several seconds to react. The 

driver’s and vehicle’s responsibilities must 
be clearly diff erentiated. If you’re in an 
auto mated car, the vehicle should bear the 
responsibility and risk. The driver can’t. 

Are we talking about a transitional phase 
here? Because if the system worked per-
fectly, you wouldn’t have situations that 
can’t be resolved. 
Eckstein: We distinguish between multiple 
levels of automation. At levels 1 and 2, you 
drive with assistance, and the driver is ul-
timately responsible. The next stage, level 
3, is very tricky because we haven’t yet 
been able to automate every traffi  c situ-
ation. We can assume that some vehicle 
manufacturers will say that their cars can 
drive automatically on clear highways, but 
not through roadworks. But this presumes 
that it’s always possible to safely re-engage 
drivers as they’re approaching roadworks 
so they can take control of their vehicles 
as they negotiate the obstacle. 

In reality, that takes us back to level 2, 
where responsibilities are clear. 
Schwalm: At level 2, that’s precisely what 
happens. Drivers are still involved in the 
driving; we maintain their activity lev-
els at such a pitch that in principle, they 
should be capable of immediately taking 
control in any situation. But at level 3, we 
allow drivers to be inattentive. And that’s 
why, in cognitive terms, this is such a chal-
lenge. We have to reckon with a c ertain 
amount of latency time. 

EN_18_ZF_Drive_02_2016   18 17.08.16   10:53
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TECHNOLOGY

What role will this interaction between 
man and machine play in the future, es-
pecially with regard to interfaces? 
Eckstein: Re-engaging the driver is only 
one of the issues. Even more important is 
how we win drivers’ trust and confi dence. 
We need some sort of guidance display 
that shows drivers how the vehicle will 
behave so they don’t suddenly interfere 
when they think they’ve spotted a danger-
ous situation. This is a critical issue. 

Eff ectively, the driver loses his nerve. 
Schwalm: One of the prerequisites of 
these systems is that we actively take this 
responsibility away from drivers. 
Eckstein: Or that we only return it gradu-
ally. This issue is currently still under-
estimated; we sometimes talk about an 
automation gap. We can’t simply become 
progressively better if unplanned interven-
tions by drivers actually aggravate critical 
situations. At some point, we’ll need steer-
by-wire, in other words a mechanically 
decoupled steering wheel that no longer 
transfers power by mechanical means, so 
that technically, we’re able to simply dis-
connect the driver. Ultimately, the system 
should be able to decide how much notice 
it should take of what the driver is cur-
rently doing. 

You spoke about trust. Are there any 
areas where people have more trust in 
technology, so where automation already 
enjoys a high level of social acceptance? 

Schwalm: There are indeed areas where 
social acceptance of such systems has al-
ready made very considerable progress. 
Take aviation, for instance. Nowadays, it 
wouldn’t occur to anyone that a 12-hour 
transatlantic fl ight under the manual con-
trol of a human pilot should be any safer 
than a fl ight controlled by an autopilot. In 
this case, the technology is signifi cantly 
safer than the human being. 

Is level 5, autonomous driving, still in the 
far future – or is it already feasible? 
Eckstein: The fi rst autonomous driving 
systems will appear between 2020 and 
2025, but only in certain restricted fi elds. 
These might include the automated trans-
portation of people and goods. On the 
other hand, we now have conventional 
motor vehicles which anyone can buy and 
which are expected 
to work more or less any-
where – so in this sense, 
we’re still a relatively long 
way away from level 5. To 
start with, level 3 will be 
used on sections of highways 

The Institute for Automotive 
Engineering’s SpeedE 
 experimental vehicle is 
an electrically powered 
research platform with 
steer-by-wire and 
brake-by-wire.

and for parking. Of course there will be 
much anxious discussion of systems like 
this, precisely because of the issue of driv-
ing along a highway using a system that 
isn’t capable of negotiating roadworks. 
Schwalm: I also see this as one of the 
b iggest issues at present. We must ensure 
that we don’t jeopardize public acceptance. 
From past experience, we know that as far 
as certain technologies are concerned, 
trust that has been painstakingly built up 
over a long period of time can be wiped out 
at a single stroke by just one or two highly 
publicized incidents. ■

Watch this video to 
fi nd out more about ZF 

sensor technology.
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CARS CAN 
LEARN ANY THING
I t ’s  just  a quest ion of  resources.  Development engineers at  ZF 

are working to keep t ight control  of  the spira l ing volumes of  data 

needed to overcome this chal lenge.

Text: Michael Hopp
Photos: Carsten Behler, Mareike Foecking (1)

T
he ZF test vehicle glides 
smoothly along. Traffi  c is thin 
on the highway near Düssel-
dorf this morning. The test 
prototype is equipped with 

three driver-assist systems: an adaptive 
cruise control system, a lane-keeping assist 
system and a lane-change assistant. 
Krekels: “I’m now activating the system 
and entering the speed I want.”

And then Dr. Hans-Gerd Krekels, Vice 
President Active Driver Assistance Sys-
tems Engi neering at ZF TRW, takes his 
hands off  the steering wheel... 

360° sensing

Radar sensors are fi tted all around the car 
to provide 360 degrees of sensor coverage, 
plus a forward-facing camera for good 
measure. The collected data is fed to the 
various control units, where a situation 
analysis is carried out before a signal is 
fi nally sent to the actuators. In the case of 
this vehicle, the actuators include a brak-
ing system and a steering system. For the 
purposes of this test, Krekels sets his tar-
get cruising speed higher than the speed 
of the vehicle in front. 
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Krekels: “When the car starts closing in 
on the car in front, a signal is sent to the 
sensors, which then check whether the 
left-hand lane is free for overtaking.” 

Krekels moves the direction indicator 
manually, because the system is not yet 
capable of doing this. But the vehicle does 
everything else on its own – pulling out 
into a suffi  ciently large gap, accelerating 
to the preset top speed and then, once 
the indicator has again been activated 
by hand, pulling back into the right-hand 
lane at a safe distance from the overtaken 
vehicle. Although Krekels is not touching 
the steering wheel, he is alert and ready 
to intervene in an emergency, as currently 
required by German law.

The future has begun. We have taken a 
leap forward. Already useful and usable, 
active cruise control, lane-keeping assist 
and lane-change assist are all forerunners 
of automated driving, the megatrend de-
fi ning today’s automotive industry. Many 
of the innovations currently being de-
veloped to achieve this goal are already 
contributing to road-user safety and will 
eventually become standard equipment in 
the high-volume segment, just as airbags 
and intelligent braking systems have done 
before them. ZF has already incorporated 
electronic control of some of the latest 
safety functions into a Safety Domain 
ECU (electronic control unit). The new 
unit is installed in the test vehicle that 
is now cruising down the highway with 
Krekels at the wheel.

Components all designed for the future

Dr. Karl-Heinz Glander, Krekel’s colleague 
at the Düsseldorf facility, is Senior Engi-
neering Manager Automated Driving & 
Integral Cognitive Safety. At the facility, 
a team of some 30 developers is working 
on the software needed to realize the ulti-
mate goal of automated driving. But why 
is ZF plowing resources into making cars 
that are able to see, think, and act? 
Glander: “Like the auto manufacturers, ZF 
is embracing the trend toward automated 
driving. As suppliers, our top priority is to 
ensure that our components are the ones 
installed in those future vehicles.” 
Krekels: “We now have the entire port-
folio of technologies needed to make auto-
mated driving a reality.”

“In terms of its 
impact on innovation, 
automated driving 
is comparable to the 
moon landing.”
Dr. Karl-Heinz Glander 
Senior Engineering Manager 
Automated Driving & Integral Cognitive Safety

The ECU is already helping drivers by 
controlling multiple driver-assist systems. 
Glander: “If your car is fi tted with emer-
gency braking assist, you may already 
have experienced a situation where, with-
out it, you would have plowed into the car 
in front of you at an intersection.” 

The lane-keeping system and blind-
spot warning system further enhance 
road safety. Similarly, adaptive cruise con-
trol cuts fuel consumption, and automatic 
parking provides added convenience.

The ECU acts as the central integration 
platform, processing the many millions 
of bits of data generated by the environ-
mental sensors in order to analyze the 
status of both vehicle and surrounding 
traffi  c. Links with the steering, braking 
and driveline systems make it possible to 
combine and precisely coordinate a whole 
raft of vehicle functions. 

Control unit for automated driving

What role does the Safety Domain ECU 
(SDE) play in driver assistance systems? 
Krekels: “The Safety Domain ECU is an 
auxiliary control unit that makes it pos-
sible for us to integrate any number of 

Watch this video 
to fi nd out more 
about automated 
driving.
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Optical experiment: 
humans immediately identify 

the image above as a man 
behind a pillar, but sensors can 

only see an arm and a leg.

“It will be some 
time before we’re 

ready to entrust 
safety control issues 

to the Cloud.”
Dr. Hans-Gerd Krekels

Vice President 
Active Driver Assistance

 Systems Engineering

SEE
THINK
ACT

Glander: “There are simply too many vari-
ables to take that approach. And manufac-
turers’ requirements are much too diverse 
for us to confi gure these complex systems 
in such an infl exible way.”

Teaching systems to interpret images 

The importance of central units is likely 
to increase as computing power grows, 
because more sensors are needed to 
achieve all-round 360° sensing. But the 
performance of the other control units 
is not standing still. On the other hand, 
the ECU itself is no longer regarded as a 
fi nished product. Increasingly, engineers 
talk about ecosystems – islands that can 
be fl exibly incorporated into diff erent soft-
ware architectures. 
Glander: “Manufacturers will always 
want to produce some vehicles with fewer 
functions, and we need solutions to meet 
their needs. We can’t design the same end-
functions into a steering gear or brake; 
what we need is fl exible architectures.”

But how does the system learn to read 
images and interpret them in such a way 
that it is actually able to draw conclusions?
Glander: “Our brain analyzes complex 
situations, interprets them, anticipates 
movements and estimates distances – and 
we have to duplicate this ability with our 
image processing systems. We need to 
extract the information that interests us 
from a 3-D image.” 

The processors used for this were 
originally developed for computer games. 
Since then, they have found their way into 
the automotive world. 
Krekels: “The chips that can do this are 
currently non-safety chips from the world 
of infotainment – a world that was already 
tackling the problem of delivering suf-
fi cient performance to cope with heavy-
weight graphics over 10 years ago.”

Competing concepts

Take the photo on the left, for example. A 
human being immediately recognizes it as 
a man, whereas a sensor merely sees an 
arm and a leg. So what’s the game plan for 
teaching computers the diff erence? 
Glander: “That’s a tough nut to crack! We 
shouldn’t underestimate the cognitive abili-
ties of human beings. People can draw on 
a wealth of experience. They map the col-

disparate software packages. It’s a control 
unit for automated driving that operates 
within a relatively complex network of 
ECUs. It is not, however, a central control 
unit as such.”

As things stand, there is no central con-
trol unit. Instead, there is a distributed net-
work of control units made up of sensors, 
auxiliary control units like the SDE, and 
actuators. Brake control units and airbag 
control units are also fi tted with powerful 
ECUs. All of these individual units have 
suffi  cient computing power to perform 
specifi c actions. 

Installing software

All ECUs share certain features, such as 
multicore processors that are able to run 
multiple processes in parallel, and the 
ability to interact with more or less any 
third-party software through an open-
standards interface. 

But there is no uniform strategy for 
assigning specifi c tasks to, for example, 
the mechanical actuators, or for deciding 
what should be done centrally and what 
should be done locally by the individual 
control units.

EN_22_ZF_Drive_02_2016   22 12.08.16   13:31

23

TECHNOLOGY

ors and are able to imagine the head and 
body between. But you can also teach a 
computer to do that! It’s just a question of 
resources.”

As driver assistance systems become 
more sophisticated, the volume of data 
that has to be processed in vehicles will 
continue to snowball. Competing concepts 
for dealing with this problem exist world-
wide, and a 100% standardized solution is 
unlikely to emerge.
Krekels: “The underlying technology – 
deep learning – and the associated neu-
ral networks that are capable of mimick-
ing the relevant human experience don’t 
necessarily have to be centralized. It all 
depends on how much computing power 
we need. We’re already starting to use this 
distributed approach in the development 
of our sensor systems.” 

Updates as downloads 

Indeed, does the IT architecture have to 
be on board the vehicle at all? The key 
concept here is “car-to-car communica-
tion”. Should data be processed by large, 
centralized control units inside the car, 
or could this be done by large numbers of 
smaller, decentralized processors in mul-
tiple locations? In other words, does ev-

erything have to be calculated in the car, 
or could external, Cloud-based computer 
power also be used? And assuming the lat-
ter, what about data protection? 
Glander: “The assumption you hear dis-
cussed in the press is that everything has 
to be networked. But that’s not necessarily 
true. That’s not how you work as a driver 
– you don’t call up the oncoming traffi  c to 
say ‘now I’m turning left’!”
Krekels: “The computers themselves will 
be in the car, but the software is so com-
plex that owners won’t want to keep tak-
ing their vehicles to service centers for 
regular updates. This means we have to 
make it possible to download software 
d irectly into vehicles.” 

Thus operating system updates would 
simply be downloaded, in a way that will 
be perfectly familiar to smartphone users.

From ADAS to autonomous driving 

Krekels and Glander like to compare the 
conventional Advanced Driver Assistance 
Systems (ADAS) installed in today’s cars 
with eyes that tell a hand what to do di-
rectly, without any intervention by the 
brain. These systems are only capable of 
carrying out one highly specialized task 
relating to a very specifi c case – such as 

Lane-keeping assist 
keeps the test prototype 
precisely centered in its 
lane on the highway.

staying in one lane, or not running into 
the vehicle in front. 
Glander: “Automated driving, on the 
other hand, is more analogous to the way 
humans act and react. It collects and ag-
gregates information in order to describe 
the surrounding world. Existing ADAS 
systems don’t do this. This ability to de-
scribe, understand, perceive and interpret 
the world – that’s what’s new.” 

As he sees it, this is the key diff erence 
between today’s conventional driver-assist 
systems and emerging premium ADAS 
functions such as automated driving.
Krekels: “Automated driving is already 
cognitive, but doesn’t achieve the quality 
of human drivers. We want to enhance 
computers so that they can take full and 
complete control of any situation to the 
highest quality standards.”

And that is why these driver assistance 
systems and the new Safety Domain ECU 
have been installed in the test vehicle 
for even more intensive testing, explains 
Krekels as he exits the highway. His ul-
timate vision: a standard of automated 
driving that will signifi cantly reduce the 
risk of accidents and remove all driving-
related stress from drivers and vehicle oc-
cupants in the long term. ■Ph
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In outdoor trials 
with dummy 

pedestrians, IBC 
is called upon to 

prove its stop-
ping power.

systems also support emergency braking 
when the situation calls for it, because 
drivers are often reluctant to slam on the 
brakes. Similarly, driver-assist systems use 
radar to check the distance to the vehicle 
in front and prevent rear-end collisions by 
means of predictive braking. 

Electronic stability programs (ESP) pre-
vent vehicles from skidding during evasive 
maneuvers or when cornering. In a matter 
of milliseconds, a control unit determines 
how much the vehicle is swerving and 
brings it back on track by automatically 
applying the brakes in a series of staccato 
nudges that take place independently of 
what the driver is doing. 

ZF is a world leader in advanced braking
and steering systems, with top-ranked ex-
perts playing an instrumental role in the 
on going development of this fi eld. ZF’s 
brake-related production facilities employ 
11,800 people in 12 countries; another 
2,000 employees work in R&D centers in 
fi ve countries around the world. 

B
raking systems are becoming 
an increasingly important fea-
ture in vehicles. First, they play 
a key role in vehicle s afety. 
Second, they are an integral 

part of the advanced technology required 
for automated driving. In a series of evo-
lutionary stages, automated driving will 
gradually become an everyday, practical 
reality. First steps in this direction are 
the many driver assistance systems that, 
together with the braking system, are 
a lready auto mating many driving situa-
tions today. In addition, driver assistance 

ENHANCING SAFET Y
ACT: the key actuators in a vehicle are the braking 

and steer ing systems. Now ZF has developed 

Integrated Brake Control ,  a braking system that 

e nhances dr iv ing safet y and can also be used for 

automated dr iv ing funct ions. 

By Klaus Jopp

Watch this video 
to fi nd out more 
about ZF braking 
technology.
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In October 2015, the Active & Passive 
Safety Technology division announced a 
breakthrough when the fi rst fi rm produc-
tion order was placed for the Integrated 
Brake Control (IBC) system. Starting in 
2018, the system will go into high-volume 
production on behalf of a major vehicle 
manufacturer. The system supports both 
conventional safe-braking features as well 
as semi-automated driving functions. 

The IBC system underscores the com-
pany’s leading position in this fi eld. ZF had 
already built up decades of experience of 
brake engineering, and with the acquisi-
tion of TRW, created a company that now 
possesses preeminent expertise in every 
aspect of braking systems. 

“We’re exceptionally well placed to as-
sist our customers as they enter the new 

era of active safety systems – driven by 
increasingly stringent international regu-
lations – and automated driving,” empha-
sized ZF Board member Peter Lake in Feb-
ruary 2015, as the company celebrated the 
twentieth anniversary of its winter testing 
facility in Arvidsjaur in northern Sweden. 
This is where the company demonstrated, 
among other things, the fi rst use of the IBC 
system in a prototype SUV.

IBC replaces electronic 
stability control and vacuum 

brake boosting, as well as 
all the associated wiring, 

sensors, switches and 
electronic control units.

 Automakers attending 

 ZF SAFETY DAYS 
 were able to appreciate 

 IBC’s braking 

 power at  rst hand. 
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faster and more powerful braking systems 
are the only way to satisfy these require-
ments.” Consequently, IBC is paving the 
way to automated driving, which also 
requires automated braking for a whole 
raft of systems, from the electronically 
controlled deceleration used in adaptive 
cruise control (ACC) through automatic 
emergency braking (AEB) to Auto Hold, 
otherwise known as the electric park brake 
(EPB). Increasingly stringent international 
emission limits are acting as another major 
incentive, rapidly accelerating the use of 
fuel-effi  cient technologies and systems for 
brake energy recuperation. 

Integrating driving functions

Another ZF innovation is the premium 
version of the EBC 460 electronic stability 
control system, which is now installed in 
a number of vehicles, including the new 
BMW 7 Series. Not only does the system 
support numerous advanced braking func-
tions, it is also capable of acting as an inte-
gration platform – a black box, as it were, 

The scalability of this technology makes it 
ideal for large SUVs, as well as all other 
passenger-car segments. IBC eff ectively 
replaces the electronic stability control 
(ESC) system and vacuum boosting sys-
tem formerly used to exploit the negative 
pressure in the engine’s air-intake system 
to boost braking power. The new system 
also eliminates all the associated wires, 
sensors, switches, electronic control units 
and vacuum pumps.

In the IBC system, a high-precision 
actuator is driven by an extremely fast 
electric motor. This motor is what enables 
IBC’s outstanding braking performance 
and ESC functionality. The engine gen-
erates high brake pressure in less than 
150 milliseconds, thus reducing braking 
distances. This is a prerequisite for meet-
ing the stringent new test protocols of the 
European New Car Assessment Program 
(Euro NCAP), which simulate pedestrians 
and cyclists crossing the road and require 
correspondingly short braking distances. 
“NCAP requirements for automatic emer-
gency braking (AEB) have played a major 
role in the development of IBC features,” 
explains Manfred Meyer, Vice President 
Global Brake Engineering at ZF TRW, “be-
cause in addition to driver-assist features, 

Trials on snow and ice in 
Arvidsjaur, Sweden. Frank 

Berger, Head of Mecha-
tronic Systems Develop-

ment (left) with Thilo Bitzer, 
Vice President Steering 

Applications Engineering.

“We’re exception-
ally well placed 

to assist our 
customers as they 

enter the new 
era of active safe-

ty systems.”
Peter Lake

ZF Board member
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containing the software algorithms used to 
control a wide variety of automated driv-
ing, safety, chassis and driveline functions. 

In addition to brakes, ZF also produces 
steering systems. These are also among 
the most important onboard actuators in 
cars, hence represent a key element in ZF’s 
SEE, THINK, ACT concept. 

In 2016, ZF also perfected the com-
pany’s Active Kinematics Control (AKC) 
system, which delivers benefi ts in almost 
all driving situations by adjusting rear-axle 
tracking in passenger cars. Benefi ts in-
clude a reduced turning circle, improved 
vehicle dynamics during cornering, and 
greater stability at high speeds. 

There is absolutely no doubt that ZF will 
continue to play an active role in shaping 
the development and progress of modern 
braking and steering systems. The company 
aims to draw on its wealth of engineering 
expertise in this sphere and systematically 
engage with the next stages in the evolution 
of the driverless car. In other words, ZF 
won’t be hitting the brakes any time soon. ■

Just how important is the braking system today?
As ever, it’s still the safety product par excellence, which 
means it must always work reliably. We’re currently 
working on predictive control and braking systems that 
will make driving even safer in the future.

Do you regard IBC as an important step along the road 
to autonomous driving?
Autonomous driving is only feasible if vehicles are also 
capable of braking automatically. IBC is four times faster 
than a traditional braking system. This means that in just 
150 milliseconds, the system can develop enough brake 
pressure to bring the vehicle to a complete standstill.

What braking and driver assistance developments are 
still needed to make autonomous driving a reality? 
For truly autonomous driving to become practical, all 
systems must be both redundant and failsafe, because 
drivers will no longer be in total control of their vehicles 
at all times – as a matter of fact, drivers will no longer 
need to be in control. So we must build layers of redun-
dancy into our systems, as well as into their interfaces 
with, for example, brakes and driver-assist functions. 
We’re currently on track to complete the remaining 
stages on our roadmap and make autonomous driving a 
reality over the next few years.

In terms of the international competition, how do you 
think ZF TRW is positioned with respect to braking?
ZF is already the top dog in many areas of braking. 
For example, we’re the global market leader in wheel 
brakes and electric park brakes, and we’re already pre-
mier league players in the development of technologies 
for dynamic braking systems (ESC). In particular, the 
work we’ve done on developing products for premium 
automakers has allowed us to build up a level of exper-
tise that has turned the company into one of the auto-
motive industry’s top suppliers of braking systems. And 
this expertise will enable us to maintain our competitive 
edge over the long term.

“ FOUR TIMES 
FASTER”

Manfred Meyer ta lks about IBC and the 
s igni f icance of  braking for automated dr iv ing.

Interview with Manfred Meyer,
Vice President 
Global Brake Engineering 
at ZF TRW

 THE SAFETY 
 of cyclists and pedestrians 

 takes top priority in the 

 new Euro NCAP test protocol.

Ph
ot

os
: Z

F;
 il

lu
st

ra
tio

n:
 [

M
] 

Z
F,

 iS
to

ck
ph

ot
o

EN_27_ZF_Drive_02_2016   27 12.08.16   13:37



28 drive   2.2016

of all road traffi  c accidents in the U.S. are 
caused by HUMAN ERROR.

 30-40  more milliseconds are needed 

 TO PROCESS VISUAL STIMULI 
 than to process auditory input. 

OF THE FATAL CRASHES
on German roads happen during 
the hours of darkness, despite 
the fact that signifi cantly fewer 
cars are on the roads.

38 %
 3 road fatalities per 100,000 residents: 

The United Kingdom and Sweden have the lowest traffi  c-
related death rates in the world. Chile and Argentina have 
the highest, with 12 or more per 100,000 residents.

 1.3 million people 

lose their lives in road traffi  c accidents every year.

 A one-second response time 

is deemed appropriate for normal car drivers
by the German legal system.

 300-400 milliseconds 

is all that future automatic emergency braking (AEB) 
systems should need to carry out a braking maneuver.

THE HUMAN
RISK FACTOR
Every year,  around the world,  1.3 mi l l ion road users are 

k i l led.  In most cases,  the cause of  the accident is  human 

error.  Facts about road traf f ic safet y in f igures.

90 %
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50%

110  feet

 visual acuity is impaired by 15 percent 

at a blood alcohol level of just 0.5 milliliters.

 34 (out of 193) countries in the world 

impose a legal blood alcohol limit.

613,501
 human lives 

HAVE BEEN SAVED ON U.S. ROADS
OVER THE PAST 50 YEARS

AS A RESULT OF ADVANCES
IN VEHICLE SAFETY.

Up to 
is the increase in REACTION TIME at 
a blood alcohol level of 0.8 milliliters.

 4.5 %  of all German drivers are 

 (according to a study by Braunschweig TU) 

   DISTRACTED BY THEIR 
    MOBILE PHONES.  is the distance over which a driver 

is distracted when he spends three 
seconds taking his spectacles out of 
their case at a speed of 25 mph.

 830 feet is the distance over which 

a driver is distracted when entering 
destination details in a satnav system 
at a speed of 50 mph.

 33 percent of German drivers 

aged between 18 and 34 have 
c on versations with friends or
partners while driving a car.

50 %
 of car drivers do not brake  before a serious 
rear-end collision, or only brake too little 
or too late, according to research by the 
German Automobile Association (ADAC). 

From 2022
 U.S. automakers are planning to install 
EMERGENCY BRAKING ASSISTANCE
systems in all vehicles weighing up to 8,500 
pounds; vehicles weighing up to 10,000 
pounds are expected to follow by 2025.

191 feet
 was, 50 years ago,  the BRAKING DISTANCE 
from 62 mph needed by a Ford Taunus 12M.

125 feet
 is the braking distance from 62 mph 
needed by a modern car equipped with ABS, 
electronic braking assistance and tires with 
good BRAKING PERFORMANCE.
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Evasive Maneuver Assist (EMA) is a 
semi-automated system that helps 
trucks swiftly and safely avoid trouble.
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T
he threatening image of the 
truck in the rear-view mirror 
looms ever larger. Can he see 
me? Will he stop in time? What 
if he doesn’t? Most people 

who have ended up as the last driver in a 
long line of vehicles on the highway will 
have experienced those anxious seconds 
of waiting as they watch a large truck ap-
proaching from behind at full speed. 

Usually it all ends well, even if the 
truck driver’s attention is briefl y distract-
ed. After all, most modern trucks are fi t-
ted with a powerful Advanced Emergency 
Braking System (AEBS), as well as the 
ubiquitous Electronic Stability Control 
(ESC). Working automatically and in uni-
son, these systems are capable of bring-
ing even a 40-ton truck to a safe standstill 
while ensuring that it doesn’t jackknife. 
Even so, too frequently for comfort, such 
everyday situations do still end in disaster. 

Increasingly, rear-end shunts are becoming 
the most common type of accident caused
by trucks, and they can result in serious
in juries, or even fatalities. Now, with the 
world’s fi rst Evasive Maneuver Assist (EMA) 
system for trucks, ZF and project partner
Wabco have invented a feature that can 
help prevent this type of crash more eff ec-
tively than any previous system. 

Safer and more comfortable

EMA is one of three new safety and com-
fort assistants for commercial vehicles 
that ZF will be presenting at this year’s 
IAA International Motor Show. “When it 
comes to developing vehicles that can see, 
think and act, we’re now the go-to partner 
for our customers,” says ZF Board mem-
ber Peter Lake. “We’re using our strength 
in advanced technology to help make 
mobility safer and more effi  cient, boost 
a utomated driving and bring the ‘Toward 

ONE 

TRUCK
Text: Achim Neuwirth
Photos: Dominik Gigler

THREE At this year ’s IAA, ZF wil l  unvei l  three total ly 

new safety features for commercial  vehicles.

ASSISTANTS
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Zero’ vision – meaning zero road fatalities – 
closer to reality.” 

A change of scene: rounding a cor-
ner into the straight, test driver Andreas 
Arnegger steers the ZF Innovation Truck 
2016 toward a line of stationary vehicles 
– a typical traffi  c jam – at around 50 mph, 
the statutory speed limit for heavy trucks 
in Germany. Rain has made the road 
wet enough for aquaplaning to be a seri-
ous hazard. In such extreme conditions, 
explains ZF project manager Sven Gohl, 
standard braking distances can be inad-
equate, even for EABS systems. Similar 
situations occur when obstacles are hid-

den around blind corners or over blind 
summits, or when vehicles suddenly cut 
across lanes. 

Systems working in perfect harmony

In the cab, Arnegger deliberately ignores 
the fi rst wave of audible and visual AEBS 
warning signals in the cab. Only when the 
truck has already started to brake by itself 
and the hazard has escalated to the high-
est level does he briefl y pull on the steer-
ing wheel, thereby activating the EMA 
feature. Then the test driver immediately 
takes his hands off  the steering wheel 
again, passing control of the truck over 
to the combined intelligence of the envi-
ronmental sensors, braking system and 
ZF’s electrohydraulic ReAX power steer-
ing. And as anticipated, the ZF Innovation 
Truck steers itself into the empty adjacent 
lane; the rollover protection feature helps 
to prevent the trailer from slewing. At 
the same time, the truck rapidly and pur-
posefully decelerates. The 40-ton monster 
comes to a complete standstill about one 
and a half car lengths from the rear of 

“We’re using our 
strength in ad-
vanced technol-
ogy to help make 
 mobility safer and 
more  effi  cient.”
Peter Lake,
ZF Board member

Fractions of a second before 
EMA performs the automatic 
evasive maneuver.
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the traffi  c jam. Even under full braking, if 
the truck had not simultaneously carried 
out this evasive maneuver, it would have 
crashed into the vehicle at the rear of the 
line at around 10 mph, releasing the same 
amount of energy as an average-sized s edan
traveling at 50 mph. 

High-quality system

Happily, there was never any real danger 
here. ZF tests out new safety features on a 
private test circuit, with the help of profes-
sional drivers. One of them is Ellen Lohr, 
the fi rst and only woman to win a German 
Touring Car Masters (DTM) race, nine-
time participant in the Dakar Rally and, 
since 2013, a regular competitor in the Eu-
ropean Truck Racing Championship. She 
is impressed by the evasive maneuver: 
“Inside the truck, you’re thrown around in 
your seatbelt and against the sides of your 
seat, but from outside, the semi-automatic 
swerve looks totally unspectacular. That all 
points to a very high-quality system,” she 
concludes, adding that “I wouldn’t have

been able to spontaneously perform such 
a demanding maneuver with that d egree 
of precision.”

 Elsewhere on the test track, the ZF In-
novation Truck is chasing a compact car. 
In this case, the truck is steering, braking 
and accelerating by itself. Apart from lane 
changes, the driver is leaving everything 
to the vehicle systems. The truck is faith-
fully staying in lane and maintaining a 
constant safe distance from the vehicle 
in front by braking and accelerating as 
required. Once the road ahead is clear, 
the truck returns to the speed previously 
 entered in the cruise control settings. 

Since nobody is currently having to op-
erate the truck’s steering wheel, pedals or 
automatic ZF TraXon Hybrid transmission 
system, ZF TRW project coordinator Lex 
van Rooij is free to explain just how this 
integrated Highway Driving Assist (HDA) 
function works. “Basically, we transferred 
a package of car applications to this truck. 
Our optical S-Cam camera system at the 
top of the windshield detects the lane 

EVASIVE 
MANEUVER

ASSIST (EMA)

Many a car driver’s 
worst nightmare: 
a truck thunders 
toward the back of 
a line of traffi  c.

Watch this video 
to fi nd out more 
about the ZF In-
novation Truck.
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HIGHWAY
DRIVING

ASSIST (HDA)

Highway Driving 
Assist enables 

truckers to temporarily 
hand over control to 

their vehicles.

ahead, while our AC1000 radar system 
in the radiator grille below measures dis-
tances and speeds relative to all objects 
in front of us. Both systems are standard 
products that communicate with each 
other and with the steering, braking, en-
gine and transmission systems.” The brain 
managing the whole thing is a dedicated 
control electronics package developed by 
ZF. If necessary, it is even capable of com-
pensating virtually for the absence of lane 
markings on one side or the other. 

What sounds like a convenience is in re-
ality a safety feature. “In the future, HDA
won’t just warn truck drivers, it’ll also use its 
automated driving functions to help active-
ly prevent the vehicle from leaving its lane.
Consequently it helps to protect drivers
against one of the most frequent causes of
accidents,” confi rms project manager Gohl. 

Automatic docking

If a semitrailer truck is capable of tempo-
rarily taking full control, will there come a 
time when drivers can leave the cab com-
pletely? In one situation, most defi nitely. 
Sven Gohl is standing next to a warehouse 
loading dock with his fi nger poised over 
a tablet computer. Humming quietly, with 2

“I couldn’t have 
spontaneously 

p erformed such a 
demanding maneuver 

with that degree 
of precision.”

Truck racing driver Ellen Lohr
comments on the

automatic evasion function
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no local emissions – because TraXon 
 Hybrid is operating in all-electric mode –
the driverless Innovation Truck starts to 
reverse. 30 seconds later, a vehicle that 
was almost 130 feet away from and posi-
tioned at right angles to the loading dock 
has backed up and parked alongside the 
dock, with millimetric precision. 

“The new SafeRange feature is similar 
to the Parking Assist feature we introduced 
two years ago. It helps to prevent maneu-
vers from causing expensive damage to 
vehicles and loading docks. But we’ve en-
hanced it in various even more practical 
ways,” says Gohl. First, you no longer need 
to remote-steer the truck by swiping fi n-
gers across tablet screens; all you have to 
do is press a virtual button on the display. 
Second, the necessary sensors – primarily
cameras – are installed on the loading 

SAFE 
RANGE

dock rather than in trailers or semitrailers.
All that appears on the trailer are two ana-
log markings – experts call them “targets”. 
The rest of the technology is installed in 
the tractor unit, the actual warehouse, and 
partially in the ether: a central computer at 
the logistics company calculates the route 
the truck must take from its current park-
ing position and transmits this information 
via wireless LAN to the telematics system 
installed in the vehicle, ZF Openmatics. 

Using GPS data for maneuvering

The electronic control system also in-
stalled in the vehicle then automatically 
guides the truck to its destination, using 
ReAX active steering and all the other sys-
tems required to drive or brake the vehicle. 
In addition to the cameras, Safe Range also 
uses highly detailed GPS data to continu-
ously calculate the truck’s exact position. 

“Careful,” calls Gohl suddenly, as a col-
league crosses the path of the reversing 
truck during yet another approach ma-
neuver. Although ZF has not yet taught 
the Innovation Truck to listen, the vehicle 
still comes to an immediate halt – because 
 SafeRange had already detected the pe-
destrian. Demonstrating once again how 
the Safe Range feature, along with ZF’s 
other new driver-assist features, is helping 
to signifi cantly improve road safety. 

Just a tap on the 
tablet and the truck 
automatically backs up 
to theloading dock.

3
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DOORSTEP
 DELIVERY

4.0

The digi ta l  revolut ion has hugely ra ised our expectat ions of  logist ics 

ser v ices – whi le boost ing the ef f ic iency of  the ser v ices themselves. 

A new ZF study sheds l ight on the forces at  work over the last  mi le. 

Text: Andreas Techel
Illustration: ETM Services

The future of logistics: 
delivery trucks that 
automatically follow 
their drivers down city 
streets, producing zero 
local emissions from 
their electric drives.
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“In terms of integra-
tion and global com-
munication, network-

ing is creating new 
opportunities for the 
logistics industry.”

Professor Uwe Clausen
Fraunhofer Institute for Material Flow and 

Logistics, Dortmund

LOGISTICS

T
he electric delivery vehicle 
glides almost noiselessly along 
the street. After all, nobody 
wants to hear the noisy clatter 
of a diesel engine at fi ve in the 

morning. The van’s driver is walking down 
the sidewalk a few yards ahead, carrying a 
stack of small packages. He no longer has 
to climb back into his vehicle and restart 
the engine between deliveries; now the 
van follows him instead. His smartwatch 
emits a tracking signal that tells the van 
where to go – but also does much more. 
It opens the van’s cargo hatch, guides the 
driver to customers’ drop boxes, unlocks 
them and generates time-stamped delivery 
reports complete with GPS coordinates.

The last mile

This is just one of the scenarios that could 
soon become reality. The major changes 
expected over the next 10 to 15 years are 
the subject of a new ZF study of future 
developments, produced by the company 
in collaboration with ETM Verlag in Stutt-
gart. While previous studies have focused 
on long-distance trucks and their drivers, 
this study is all about the movement of 
goods over the “last mile”. 

Professor Uwe Clausen from the Fraun-
hofer Institute for Material Flow and 

of the various means of transportation, 
up to and including such concepts as, 
for example, “cargo bikes” (load-carrying 
b icycles). Drones could represent another 
feasible solution for certain specialized 
applications. 

Internet of Things

Even in the transportation sector, the 
much-debated Internet of Things (IoT) is 
steadily gaining traction and already cov-
ers many of the links in the supply chain. 
Capturing and analyzing the resulting in-
formation (Big Data) in order to optimize 
predictions of consumer behavior is one 
of the key challenges currently facing 
d evelopers of supply concepts for trade 
and commerce.

The researchers working on the study 
aim to complete the factual analysis in the 
lead-up to the IAA trade show. There, they 
hope to collect feedback from the assem-
bled experts before completing the study 
by the end of the year. The study will be a 
valuable tool for politicians and decision-
makers in business and the vehicle tech-
nology sector; it might even cause them to 
completely change their ideas. 

L ogistics in Dortmund is the study’s scien-
tifi c director. “In addition to the increas-
ingly decentralized fl exibility associated 
with ever more autonomous systems, we 
will also see more and more networking 
for purposes of integration, global commu-
nication, advance planning and r esource 
sharing between companies,” predicts the 
expert, who worked at Amazon before em-
barking on his academic career.

The study will show how the complex 
web of relationships between e-com-
merce, vehicle technology and connec-
tivity will evolve. Demographic trends, 
such as the consumption patterns of an 
ageing population that is nevertheless in-
creasingly prepared to use online deliv-
ery services instead of traditional brick-
and-mortar stores, will also play a role.

At the same time, this rising demand 
will inevitably generate higher volumes of 
delivery traffi  c. Delivery vehicles take up 
space, consume energy and produce emis-
sions. To develop appropriate solutions, 
new types of vehicles – for the most part 
electrically powered – are required. New 
trails are already being blazed, clearly 
pointing toward the further d iversifi cation 
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Pilot project: Michael 
 Burkhart keeps an eye 
on internal goods traffi  c.

M
ichael Burkhart is stand-
ing in front of a truck, 
checking its load of trans-
mission components by 
glancing at his tablet. 

“Looking good,” says the deTAGtive tech-
nical product manager, who works for ZF 
Services, without raising his eyes from the 
screen. And he doesn’t have to, because 
he can easily keep track of the condition 
of the truck’s cargo anytime. This is possi-
ble thanks to the deTAGtive logistics data 

platform and associated Bluetooth smart 
tags. The tags are high-powered monitor-
ing devices attached to each load carrier 
– each tag’s surface area is smaller than 
a business card. They measure the local 
environment using built-in accelerome-
ters, thermometers and light sensors, and 
transfer the collected data directly to Bur-
khart’s tablet computer. There are three 
diff erent versions: the basic one provides 
information on location and identity, mak-
ing it possible to track the route taken by a 

SMART LOGISTICS – 
     KEEPING AN EYE
 ON THE GOODS
Unti l  now, the condit ion of  the fre ight on a truck was the last 

great unknown in the logist ics process.  Now ZF has found the 

solut ion: “deTAGtive  logist ics”,  the Openmatics data plat form. 

Text: Melanie Stahr
Photos: Stefan Hobmaier
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“With our Bluetooth 
smart tags, we’re 

also targeting station-
ary industrial app-
lications, as well as 
mobile applications 
in construction and 

agriculture.“
Thomas Rösch

Managing Director of Openmatics

LOGISTICS

Everything at a glance:  
if a previously defi ned limit 
value is exceeded in transit 
due to jolting, for example, 
the Bluetooth smart tag 
reports this incident to the 
monitoring mobile device.

given pallet on a map. Version 2 provides 
additional data on acceleration and im-
pacts, temperature and light, while ver-
sion 3 is also capable of measuring atmo-
spheric humidity. Tags can be used over 
and over again for up to fi ve years before 
the button cell’s power runs out.

Tracking goods along the supply chain

Since November 2015, ZF has been testing 
the smart logistics concept in the internal 
movement of goods between two plants 
in Friedrichshafen, Germany. Hollow 
and turbine shafts destined for EcoLife 
automatic bus transmissions are trans-
ported from production directly to the as-
sembly line, where they are subsequently 
installed. “For us, it’s the ideal use case,” 
Burkhart explains. “We’re right on site 
and can monitor every foot of the 1.5-mile 
route anytime. And yet it represents the 
complete supply chain, from rack to fork-
lift truck to goods truck through to fi nal 
delivery at the assembly line.”

Attached to the load carriers, the smart 
tags are always exposed to the same envi-
ronmental conditions as the transmission 
components themselves. In the event of 
temperature changes, jolts or impacts, or 
unsuitable lighting conditions, sensors in 
each tag collect and transfer the relevant 
data to the built-in chip, which immedi-
ately forwards the data plus the tag’s indi-
vidual ID to a mobile device via Bluetooth.

If no mobile device is present, the data 
is transferred – in passing, as it were – to 
the stationary tag fi nders installed along 
the transport route, or to the Openmatics 
connectivity unit installed in the vehicle. 
All data is stored and processed in a local 
Cloud system.

The last great unknown

Until now, the condition of the freight on 
a truck was the last great unknown in the 
logistics workfl ow. Once the cargo was 
loaded, neither the driver, nor the for-
warder, nor the customer had any idea 
what shape the goods were in during their 
journey. Only once the trailer was opened 
could this be established with certainty. 

The consequences were time-consuming 
and costly: supply bottlenecks or produc-
tion downtime due to missing parts.

Unlimited possibilities

“In the future, we’ll use Openmatics 
across the entire product range – not just 
for tracking, but also for predictive di-
agnostics and predictive maintenance,” 
says Thomas Rösch, Managing Director 
of Openmatics. The company behind the 
product brand is Openmatics s.r.o, a ZF 
subsidiary set up in Pilsen in the Czech 
Republic. The company supplies an open 
telematics platform that is independent 
from the industry, as well as from vehicle 
and component manufacturers. ZF pre-
sented an Openmatics-based maintenance 
model for wind-turbine gearboxes at the 
Hannover Messe industrial trade fair. 

The system is ZF’s answer to the grow-
ing trend toward digitization. “With our 
Bluetooth smart tags, we’d also like to 
target stationary industrial applications, 
as well as mobile applications in construc-
tion and agriculture.” What’s more, the 
tags could be used in security systems, 
to locate people in sensitive areas, for ex-
ample. In a nutshell: when it comes to ap-
plications for this attractive family of solu-
tions, there are no obvious limits. 

Watch this video 
to fi nd out more 
about ZF’s inno-
vative logistics 
concepts.
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MIGHT Y

WORKHORSE

 Electricity saves fuel: 

 HYBRID MODULE MANEUVERS 
 HEAVY TRUCKS WITH EASE 

 Electricity saves fuel: 

 HYBRID MODULE MANEUVERS 
 HEAVY TRUCKS WITH EASE 

TraXon is currently pro-
duced in Friedrichshafen, 
but will soon be manufac-
tured internationally. 
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By Achim Neuwirth

ZF’s modular TraXon commercial vehicle transmission is f inding

a broad range of new applications around the world, in markets such 

as Brazi l  and China and in new vehicles such as cranes.

 Power source for auxiliary systems: 

 ENGINE-DEPENDENT POWER TAKE-
OFF ALSO DELIVERS POWER AT REST  

TECHNOLOGY

After premiering in a MAN 
truck, the multi-talented 

TraXon transmission is at-
tracting a steady stream of 

new customers. At Iveco, 
it’s replaced the AS Tronic.

 Power source for auxiliary systems: 

 ENGINE-DEPENDENT POWER TAKE-
OFF ALSO DELIVERS POWER AT REST  

O
nce someone has driven 
a heavy truck fi tted with 
TraXon, it’s pretty obvious 
they never look back,” says 
Fredrik Staedtler, Head of 

ZF’s Commercial Vehicle Technology divi-
sion, as he summarizes the positive feed-
back from experienced test drivers and 
truckers in many diff erent countries.

The smoothness, ease and speed of 
TraXon gearshifts are undoubtedly re-
sponsible for these positive reports. “But 
other TraXon features are also attract-
ing a steady stream of new customers. 
They include class-leading e ffi  ciency – up 

to 99.7 percent – and a wide spread of 
transmission ratios, both of which make 
trucks more fuel-effi  cient; not to mention 
TraXon’s all-round versatility. With fi ve 
diff erent modules, we can easily t ailor 
the basic transmission to meet almost 
any challenge faced by heavy commercial 
vehicles,” Staedtler adds. On the back of 
these strengths, TraXon is chalking up a 
string of premieres in new international 
markets and new vehicle segments. 

In Brazil, China and Turkey

This year, the transmission will be 
launched in China – at Foton, one of the 
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 VEHICLE TYPE  MAIN BENEFITS IN OPERATION

HEAVY TRUCKS

Total weight: 18 tons 
to 60 tons (EU)

TraXon status: in production

▪ Reduced fuel consumption
▪ Enhanced comfort
▪ Maximum reliability
▪  New driver-assist functions 

(relieving stress on drivers)

INTERCITY BUSES

(long-distance)

Total weight: up to 19.5 
tons (two axles, EU)

TraXon status: in testing

Additional benefi ts

▪  Reduced noise levels
(not only does the transmission 
itself work very quietly, it also
permits lower engine speeds)

MOBILE CRANES

Total weight: up to 108 tons 
(nine-axle example) 

TraXon status: in testing

Additional benefi ts

▪  Smooth, comfortable, jolt-free starting
(even in very heavy vehicles fi tted with 
the TraXon Torque variant)

▪  High-precision maneuvering 
(moving into position at very low speeds)

The real-world bene ts of TraXon

 Pioneer for long-axle vehicles: 

 DUAL-CLUTCH MODULE MAKES 
 GEARSHIFTS IMPERCEPTIBLE 

 Standard, but not common: 

 SINGLE OR TWIN-PLATE CLUTCH 
 IS MOST POPULAR MODULE 

“What’s more, we’ve just acquired anoth-
er customer in Germany who is using the 
new transmission in very diff erent, seri-
ously heavyweight vehicle categories.” 

Taller, heavier, stronger 

For the fi rst time, TraXon is now being 
deployed in heavy-duty applications. The 
TraXon Torque, a version featuring a 
torque converter clutch module, is mak-
ing its debut in the Liebherr LTM 1300-6.2 
mobile crane. The imposing six-axle crane 
has a power output of 610 hp (455 kW), 
is nearly 57 feet long and 10 feet wide, 
and weighs in at a muscular 72 tons. Its 
telescopic arm towers 256 feet into the 
sky when fully extended. But that’s by Ph
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1)country’s biggest truck manufacturers. ZF 

is supplying the company with the TraXon 
variant featuring the Intarder integrated 
transmission brake. A large part of the 
transmission’s success in the marketplace 
is undoubtedly due to ZF electronics. Pre-
Vision GPS enables the transmission to 
shift gears predictively; other functions in-
clude coasting and the “rock-free” feature 
for freeing vehicles stuck in snow or mud. 

Roughly 4,350 miles further west in 
the Turkish city of Gölcük, manufacturer 
Ford Otosan is also committed to TraXon. 
All Euro  6-compliant trucks in the new 
Ford Cargo series are now fi tted with this 
transmission as standard. And approxi-
mately 6,850 miles further west as the 

crow fl ies, in Brazil, preparations are in 
full swing for the transmission system’s 
production start in Latin America. 

Well established in Europe 

These three orders mark the transmis-
sion’s fi rst inroads among customers 
outside the EU. In Europe, however, the 
TraXon system has become fi rmly estab-
lished since it was fi rst introduced four 
years ago. The system has celebrated the 
start of successful volume production at 
MAN, in the company’s TGX series, and at 
Iveco. “Our long-standing Italian custom-
er has installed TraXon in several mod-
els, seamlessly replacing the AS Tronic, 
also one of ours,” Staedtler explains. 

ZF’s test bus is further extending TraXon’s commercial 
potential. A transmission that cuts down noise by 35 percent 

gives bus passengers a much more comfortable ride.
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Is it really possible to maneuver a 72-ton mobile crane gently 
and precisely into position? First-time TraXon Torque user Lieb-
herr shows that it can be done.

The Ear ly Warning team 
has been set up to ensure 
smooth product ion launches. 

Customers are making increasingly 
stringent demands on the transmis-
sions they buy – not just in terms of 
the features they expect to fi nd in ad-
vanced transmission systems, but also 
in terms of production. Quite simply, 
they want the start of production to be 
faster and smoother, despite the fact 
that the mechanical and electronic 
systems in modern transmissions, not 
to mention the ways these systems 
interact, are becoming increasingly 
complex. This is why TraXon is now 
managed by a 13-strong core team 
headed by Kajo Aicher. The team has 
already earned the respect of vehicle 
manufacturers.

Interdisciplinary composition
“We’re there to ensure customers get 
a mature product,” says Aicher. His 
Early Warning team is international 
and interdisciplinary; specialist areas 
covered by team members include 
development, mechatronics, testing, 
quality and reliability, as well as cus-
tomer service, production and assem-
bly. Their main priority is to act fast to 
ensure that TraXon volume production 
starts as smoothly as possible. ZF’s 
telematics platform, Openmatics, was 
fi rst used with TraXon in fi eld-test ve-
hicles, delivering comprehensive infor-
mation on transmission performance 
in real time. “First, we don’t wait for a 
specifi c number of anomalies to occur 
before taking action; we examine each 
one as soon as it appears,” explains 
Aicher. “Second, we solve every prob-
lem as fast as we can.” The universally 
positive feedback shows that this 
responsive strategy has legs. TraXon’s 
fi rst customer, for example, described 
the start of transmission production as 
“far and away the best ever”.

 Champ among super-heavyweights: 

 TORQUE CONVERTER CLUTCH 
 TAMES MIGHTY FORCES! 

TECHNOLOGY

Sustainable 
strategy

no means the end of the story. The nine-
axle Liebherr LTM 1750-9.1 crane, which 
is nearly 72 feet long, weighs a massive 
108 tons and generates 677 hp (505 kW), 
will also benefi t from TraXon Torque. The 
crane starts from standstill with zero wear 
and can be maneuvered smoothly, con-
veniently and precisely even at very low 
speeds. And thanks to twelve automatic 
gears, it can reach a top speed of 50 mph. 

Quiet ride

The ability to shift gears smoothly and 
start smoothly from standstill, coupled 
with extreme effi  ciency and robustness, 
are benefi ts that are clearly advantageous 

in other vehicle categories, too. At this 
very moment, the basic TraXon transmis-
sion is eagerly clocking up test miles in a 
ZF prototype bus. Ultimately, intercity bus 
passengers in particular will benefi t from 
another of the system’s potent attributes: 
extremely low noise emissions. Compared 
to TraXon’s predecessor, AS Tronic, noise 
levels have been reduced by an impressive 
35 percent or six decibels. 

“TraXon off ers so many benefi ts. That’s 
true in all of the various international 
markets, as well as the many commercial 
vehicle segments in which it’s currently 
creating a sensation – and will continue to 
do so in the future,” concludes Staedtler. 
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Text: Andreas Neemann
Photos: Dominik Gigler
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H
arrows, plows, combine har-
vesters: tractors are used to 
tow a very wide range of agri-
cultural equipment. Farmers 
must frequently swap out one 

tool for another, depending on the work 
they have to do. It’s a costly business in 
terms of both time and resources. 

But what if, in the future, tractors could 
do all that by themselves? A team of ZF 
engineers has been doing some intensive 
brainstorming on the future of agricultural 
machinery – based on close observation of 
the market, manufacturers and the needs 

PULLS AWAY
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ZF’s abi l i t y  to bui ld intel l igent mechanical  systems into heavy 

workhorses is  embodied in the Innovat ion Tractor 2016, a 

m achine that can see, think and act.  I t ’s  a concept with p lent y 

of  pul l ing power – in every sense of  the term.

TECHNOLOGY
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of farmers and the agricultural sector as 
a whole. The outcome of their eff orts is a 
tractor plus trailer packed full of the lat-
est technology and a multitude of features: 
the ZF Innovation Tractor 2016. It can be 
maneuvered using a tablet computer, auto-
matically recognizes diff erent agricultural 
tools and implements, and hitches itself 
up to the right one all on its own. In addi-
tion, the trailer is fi tted with an all-electric 
driven axle that signifi cantly improves the 
pulling power of the combined vehicle. 

Almost every feature in the Innovation 
Tractor depends on a network of sensors 
and cameras managed by intelligent soft-
ware and interacting with mechatronic 

“ZF’s innovation 
prototypes are highlight-
ing trends that could 
shape the future of the 
industry.”
Dr. Gerhard Gumpoltsberger
Head of Innovation Management and Testing

systems in the steering and driveline. 
“ZF is capable of making vehicles see, 
think and act – even when those vehicles 
are tractors,” emphasizes Dr. Gerhard 
Gumpoltsberger, Head of Innovation Man-
agement and Testing. 

This is why the various functions can 
also be operated via a secondary HMI 
(H uman-Machine Interface) – in this case, 
a tablet that can be used to control the 
tractor by a driver standing next to it. The 
tablet shows a bird’s-eye view of the vehi-
cle. But how does it do that? Via a drone? 

“Our software is continuously process-
ing the graphical information streaming 
from a total of six cameras mounted in 
the rear and on the roof of the tractor. 
The system builds a 360° view, which is 
then displayed on the tablet,” explains 
Gumpoltsberger. This serves as the start-
ing point for the SafeRange function that 
enables the tractor driver to leave the cab 
and operate the vehicle from a handheld 
device. This saves a lot of time and stress 
in cluttered farmyards with limited space 
for maneuvers, where reversing large trail-
ers is the order of the day. 

“Tractor, switch trailers!”

But the system is even more convenient. 
Using the Hitch Detection function, the 
Innovation Tractor is capable of automati-
cally identifying a specifi c trailer, backing 
up to it, and moving into the ideal hitching 
position – all controlled by tablet. Pressing 
a single button is enough to trigger the ma-
neuvering process, which is managed en-
tirely by advanced ZF electronics, includ-
ing all the complex forward and backward 

Using the SafeRange 
feature, the tractor can be 
hitched up to a trailer by 
a user standing outside the 
vehicle and controlling it 
from a tablet computer.

Watch the video 
to fi nd out more 
about the ZF In-
novation Tractor.

EN_46_ZF_Drive_02_2016   46 17.08.16   11:06

47

TECHNOLOGY

The trailer gives a helping 
hand. With two electric 
drives mounted alongside 
the wheels on the trailer’s 
center axle, the entire 
combination gains extra 
traction. This is especially 
useful when towing a 
fully laden trailer over 
loose surfaces.

SMART MOVES 
AT YOUR 

movements. To do this, the cameras home 
in on targets attached to the trailer – visual 
clues that enable the system to pinpoint 
the trailer’s position. Based on this infor-
mation, the control system calculates the 
vehicle’s trajectory – the optimum path 
for hitching up to the trailer. The tractor’s 
“real” position and trajectory are continu-
ously verifi ed against the updated video 
streams, so they can be recalculated and 
adjusted as necessary. 

But safety always comes fi rst. If some-
body walks between trailer and maneu-
vering tractor, the system can bring the 
hitching process to an immediate stop – 
even if the operator holds down the but-
ton. This safety feature, known as Pedes-
trian Detection, is permanently active on 
the Innovation Tractor. 

Small tractors – with traction to spare

On loose, muddy ground or steep inclines, 
even a tractor’s all-wheel drive will even-
tually reach its limits – unless the trailer 
is fi tted with Traction Management, an 
electric axle drive developed by ZF in a 
joint venture with trailer manufacturer 
Fliegl. The technology has its origins in 
city buses, for which ZF has been sup-
plying all-electric drives since way back 
when. Electric power is provided by the 
TERRA+ generator module mounted on 
the tractor’s TERRAMATIC transmission. 

The electronic control system auto-
matically detects when and how much 
additional traction is required – and then 

delivers the necessary push. “Such a con-
cept is especially attractive to farmers who 
would otherwise have to buy a more pow-
erful tractor just to make a limited num-
ber of journeys with a fully laden trailer. 
Thanks to the trailer’s e-axle, they no 
longer have to make this unnecessary in-
vestment,” explains Olrik Weinmann, who 
leads the Innovation Tractor project. This 
represents genuine added value for users, 
as well as improving productivity. “With 
the Innovation Tractor, we want to show 
what’s feasible with the right technology,” 
he adds. ZF has started the ball rolling; 
now the industry can run with it.  

FINGERTIPS

Ill
us

tr
at

io
n:

 E
va

-M
ar

ia
 O

st
en

do
rf

EN_47_ZF_Drive_02_2016   47 12.08.16   12:42



48 drive   2.2016

ONE-STOP SHOP

4.7%
 is how much the aftermarket 
is expected to grow worldwide 
in 2016.

Just over a year af ter  acquir ing TRW, ZF is  merging the company’s two 

af termarket organizat ions – ZF Services and TRW Af termarket – to form 

the second largest af termarket organizat ion in the world.  Against the 

backdrop of  the ongoing and profound disrupt ion of  the marketplace, 

this decis ion is  intended to prepare the company for future chal lenges.

By Laurin Paschek
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AFTERMARKET

T he number of cars on the world’s 
roads is steadily growing. Ten 
years ago, the number of regis-
tered vehicles was still below a 

billion, at 900 million. Today, that number 
has surged to more than 1.2 billion. And 
increasingly, new cars, trucks and buses 
are digitally networked, meaning that they 
generate huge quantities of data – includ-
ing data on wear and tear and spare parts. 
After outliving their usefulness in indus-
trialized nations, old vehicles frequently 
fi nd a new life in other parts of the world, 
where they continue to need spare parts 
for quite some time. “Thanks to innova-
tions such as electromobility and digitiza-
tion, the global aftermarket is undergoing a 

ZF Services is
f urther expanding
its range of services 
for independent
workshops with
the ZF Services
[pro]Tech concept.

profound transformation,” explains Marco 
Neubold, who heads the One ZF After-
market project. Since ZF’s acquisition of 
TRW in May 2015, he and his colleagues 
have been working on a solution to this is-
sue. Starting on January 1, 2017, ZF will 
only have a single Aftermarket division, so 
that all aftermarket resources can focus on 
developing even more eff ectively tailored 
concepts for delivering digitally networked 
services in the future. 

The company is expediting the integra-
tion process, but without being too hasty. 
“We’re taking the time to examine both 
organizations closely, so we can off er our 
customers the best of both worlds in the 
future,” emphasizes Neubold. I nterviews 
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increasingly blurred,” says Neubold. 
Against this backdrop, the organization 
also plans to further expand its range 
of services for independent workshops. 
Starting in 2017, for example, the TRW 
product brand will be incorporated into 
the ZF Services [pro]Tech concept, which 
supports workshops by providing them 
with, among other things, in-depth techni-
cal briefi ngs and practical training on the 
entire ZF product range. This is especially 
important because so many new compo-
nents are being equipped with intelligent 
systems ex works. More and more high-
voltage components are networked, and 
increasingly, workshops are having to deal 
with the challenges associated with elec-
trically powered vehicles. ZF trains me-

with selected customers are an important 
part of the project; they ensure that ZF is 
fully aware of and capable of responding 
to market demands. The team surveyed 
major customers in the North America, 
Europe and Asia Pacifi c regions, and 
quickly established one thing: integra-
tion should proceed as quickly as possi-
ble. “The ZF and TRW product portfolios 
complement each other in many areas, 
which means our customers will see 
much faster benefi ts from our combined 
global presence,” Newbold confi rms. The 
new organization will employ more than 
8,000 people in 35 diff erent countries 
and have more than 650 certifi ed service 
partners. 

There are several early examples of the 
practical synergies between customer ac-
cess and the company’s newly enhanced 
product range: ZF Services is already sell-
ing TRW brake pads in Mexico, and has 
also successfully added TRW steering gears 
to its product portfolio in North America.

Customers will continue to have 
l ocal points of contact in the future, 
but will also benefi t from the more ef-
fi cient decision-making processes made 
possible by the company’s new global 
business models. “This reduces com-
plexity in a global market where struc-
tural demarcation lines are becoming 

ZF has an online storefront
on China’s largest B2C 
platform, Tmall.com.

Remanufacturing: ZF’s Aftermarket organization 
is also responsible for reburbishing vehicle compo-
nents – including updates. 

chanics to work on these vehicles. In cer-
tain regions, One ZF Aftermarket will also 
pool all direct sales-related activities. Thus 
the two existing online fl agship stores in 
the Chinese market are being combined. 

Complementary technologies

This consolidation of aftermarket divisions 
will impact all aspects of ZF’s business. “In 
the future, we’ll see combinations of ZF 
and TRW technologies more and more fre-
quently. The Advanced Urban Vehicle, our 
urban car of the future, is one of the fi rst 
examples,” predicts Neubold. “Our newly 
combined organization is all about bring-
ing this systems expertise to the aftermar-
ket as well.” He is convinced that a strong 
position in the aftermarket could boost 
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AFTERMARKET

What are your objectives for the new organization?
ZF is a global supplier and technology leader – even in fi elds 
where the digital networking of vehicles has already reached a 
very advanced stage, such as automated driving, or active and 
passive safety systems. The new, combined organization will 
ensure that this systems expertise is also transferred and ap-
plied to our aftermarket activities. In the future, digitally net-
worked vehicles will indicate when they need maintenance, 
and our new organization will ensure that the aftermarket is 
also fully aware of this capability.

What sets you apart from your direct competitors?
As I see it, the biggest diff erence lies in the fact that we’re tak-
ing a “one-stop shop” approach. By which I mean that we of-
fer a broad range of products, all to the highest standards of 
OEM quality, which we can supplement at any time with user-
specifi c services such as technical briefi ngs, training courses, 
and comprehensive repair services. What’s more, we also serve 
auto motive and non-automotive customers. That’s unique in 
the marketplace.

What role do the individual product brands play here?
Our established premium brands, such as Sachs, TRW, Lem-
förder, Boge and Openmatics, eff ectively act as the guarantors 
of our exceptionally high quality standards and our systems ex-
pertise in an increasingly digital, networked world. We intend to 
preserve the TRW name as a product brand, because the TRW 
brand carries signifi cant weight in the marketplace and along-
side such industry heavyweights as Sachs, Lemförder, Boge and 
Openmatics, will further enhance our brand portfolio. 

Systems expertise 
in the aftermarket
Inter v iew with Helmut Ernst,  future 
head of the ZF Af termarket organizat ion.

Helmut Ernst will 
soon be heading 
the ZF  Aftermarket 
organization.

 In the future, 

8,000
 One ZF Aftermarket employees 
will be working for the organization in 35 
diff erent countries, alongside 650 certifi ed 
service partners.

the company’s entire OEM business. After 
all, consumers start by buying a complete 
product, but then experience the service 
aspect of ZF technology in the aftermarket, 
once they start to need spare parts. 

“If we can off er added value through-
out the entire lifecycle of the product, 
we’ll eventually be in even greater de-
mand as an OEM,” Neubold explains. 
This approach also includes the recycling 
and reprocessing of used vehicle com-
ponents. ZF Services plans to further 
expand this remanufacturing activity 
– “remanufacturing” is the term used to 
describe the refurbishment of transmis-
sions, axles, clutches and the like to in-
dustrial, OEM-quality standards – within 
the new organizational structure. 
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50 ms
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Since 2012, around 40-60
rear -seat safety tests 

have been performed at 
the crash test center

in Washington, MI.

READY FOR 
IMPACT

Washington
 Michigan 
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T
he polish on the safety steel steps leading 
to the control room tells you how much 
work goes on here. The steps in ZF TRW’s 
Occupant Safety Systems (OSS) Servo-
Sled area and lab are clean because the 

lab is immaculate, but the treads are shiny from the 
constant wear of feet. It’s a good kind of shine, the 
kind you fi nd on well-used precision instruments – 
and the Washington Township, Michigan, lab itself is 
a precision instrument of great value.

Highly technical area

That’s how ZF views all four of its world-class OSS 
test facilities, says Steven J. Peterson, Vice President 
Engineering, North America Region, Global Systems. 
“Testing and simulation is a highly technical area, 
and we bring our customers the best possible safety 
evaluations. Our facilities are an investment in vali-
dating the future of occupant safety. We’re not just 
testing restraints, we’re simulating those restraints’ 
performance in the vehicle environment.”

Here in the cavernous sled lab, staff  work inten-
sively over the cab section of a pickup truck. Window 
glass has been removed and the windshield has been 
replaced by plexiglass, but the interior is present, and 
a crash test dummy is belted into the seat. Angelo 
Adler, Senior Manager, Systems Engineering at the 
facility, says it takes about twice as long to correctly 
set up a test event as it does to analyze the immense 
amount of data that is generated. Firing mechanisms, 
lighting and dummy test circuits all must be checked 
for accuracy, timing and functionality.

Makeup for the dummies

As one of the last steps, the precisely positioned crash 
test dummies are given a chalk makeup job. The use 
of diff erent colors allow exact analysis of how a chin, 
nose, forehead or cheek contact the deploying airbag. 

In Washington, Michigan, ZF 

tests a i rbags to ensure they 

keep vehicle occupants safe in 

both f ront and rear seats.

Text: Tim Moran
Photos: FREE AGE

SAFETY
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When all is ready, the ServoSled simulates a 35-mph 
collision impact involving an acceleration of over 
50 Gs, knocking the vehicle sled weighing up to 3,000 
pounds backward down a 100-foot-long tunnel. From 
four to 12 technicians and engineers cluster in the 
control room, which then is carefully locked and the 
lab entrances sealed for safety. 

Airbags deploying simultaneously

A technician says “Here we go”; a voice counts down – 
“fi ve, four, three, two, one” – and with a blast like a 
cannon being fi red, the working cylinder thrusts the 
test rig backward. The noise comes not only from the 
piston, but also from as many as four airbags and seat 
belt pretensioners deploying simultaneously.

“The impulse is the same and the occupants don’t 
‘know’ the diff erence between the rig hitting a bar-
rier or a piston pushing it backwards,” explains Adler. 
Like any collision impact event, the action takes 
place in milliseconds. Six to 12 high-speed cameras 
document the event at rates of 1,000, 3,000 or 10,000 
frames per second. The data can show everything 
from the precise deployment track of an airbag to the 
interaction between test dummy, seat belt and active 
restraint system.

 The ServoSled (short for servo-hydraulic sled) 
isn’t the only impressive feature at Washington 
Township. In the bottom of the building several labs 
thump, shake and rattle things. Unlike the spacious 
carpeted lobby or the architectural smoothness of the 

The ServoSled 
enables the 

realistic 
simulation of 
v ehicle crash 

pulses.

“Our facilities 
are an investment 

in validating 
the future of 

occupant safety.”
Steven J. Peterson

Vice President Engineering, 
North America Region, Global Systems
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offi  ce atrium, passages down here are narrow and 
utilitarian. Diff erent labs and test suites crop up at 
unexpected levels. Included are areas for sled, linear-
impactor and out-of-position testing; dynamic testing 
that includes a 35-mile-per-hour bungee sled decel-
erator used to test seat belts and side-impact airbag 
systems; and a seat-belt reliability lab. You come upon 
an engineer looking through the window panel of a 
locked door with a fl ashing red beacon over it and re-
alize a test is in progress. It’s easy for the uninitiated 
to lose track of quite where they are. The environ-
ment is clean but purposeful.

Located 37 miles north of Detroit’s riverfront city 
center, the OSS engineering development center and 
test facility were built at a time when the lab could be 
remote and somewhat isolated from casual observa-
tion. The nearest neighbors were fruit farmers whose 
apple orchards spread around the small city of Ro-
meo. TRW was one of the fi rst automotive suppliers to 
invest in extensive vehicle sled testing in a specialized 
facility when the center was constructed in 1988.

The center in Washington Township is one of four 
global testing facilities that are part of the OSS prod-
uct line that includes airbags, seat belts and steering 

wheel technologies. Peterson says the goal is to sup-
port OEM customers in North America, Germany, Ja-
pan and most recently China, where ZF TRW in April 
opened a new crash sled lab at its Anting Technical 
Center in Shanghai. “We are supporting vehicle re-
straints development in North America. The focus is 
on the customer we have right here. The most impor-
tant thing in testing is that we need to do it the same 
way – how we set up and run a test – so that we can 
run the same test in China and have the same results. 
The intent is to have consistent validation of prod-
ucts, and it’s a big challenge,” Peterson says.

New safety standards

It’s a challenge that the test center willingly under-
takes. Adler, who heads the performance teams at 
Washington Township, has 28 years of experience at 
the center. “The fast pace of the auto industry means 
there’s never a dull moment, never a time when you 
sit and wait,” he says. Safety regulations accumulate – 
there’s rarely one that goes away – and new safety 

 high-speed 
 cameras 

 
record every 

crash.

Each crash test 
dummy is fi tted 
with around 
100 sensors. 

SAFETY

6-12

 Powered by hydraulic brakes 

The ServoSled simulation system in Washington, MI, is 
powered by a pneumatic drive and a hydraulic braking 
system that gives ZF TRW the ability to simulate vehicle 
crash pulses and so meet global test requirements.

 Test dummies 

The formal name of a crash test “dummy” is Anthropo-
morphic Test Device (ATD). A wide range of Hybrid III 
dummy sizes is used during rear-seat testing, such as 
the 5th percentile female or six-year-old child. 

 Advanced restraint systems 

ZF TRW’s project with NHTSA on advanced restraint 
systems for rear-seat occupants found that a reduction 
in injury potential can be achieved by adding preten-
sioners and load limiters to the seat belt. Further reduc-
tions can be made with the addition of an airbag.
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standards coupled with new technology create a con-
stant demand to test everything, from individual com-
ponents to entire vehicles.

Technical employees in Washington work jointly 
with those at a sister facility located just six miles 
north in Romeo. The seat belt and airbag prototyp-
ing and component reliability testing facility in Ro-
meo features two full-vehicle test chambers and three 
walk-in test chambers that can replicate the hottest 
and coldest real-world conditions faced by compo-
nents and systems; and fi ve durability vibration tables 
that can deliver up to 15,000 pounds of oscillation 
force. There’s also a state-of-the-art chemistry lab.

New standards and measurements will soon 
change the way light vehicles are given their fi ve-star 
safety ratings in the U.S. Among them, the New Car 
Assessment Program (NCAP) will include a frontal 
oblique crash test to see how well occupants are pro-
tected in an angled collision, and a modifi ed frontal 
crash test will measure how rear-seat occupant safety 
can be improved. Just getting rear-seat occupants to 
use the existing seat belts should provide some im-
mediate benefi t; unlike Europe, where usage of rear 
restraints is mandatory, most American states have 
no law requiring adults to buckle up when sitting in 

“Correctly setting 
up a test event takes 

about twice as
long as analyzing the 

resulting data.”
Angelo Adler

Senior Manager Systems Engineering

ZF TRW has a whole range of 
Hybrid III dummies in various 
sizes: 5th percentile female, 
50th and 95th percentile 
male, as well as three- 
and six-year-old children.
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back. “We see rear-seat safety improvement as the 
next horizon. There was a point in time when the 
rear seat was the safe place to be – that’s why we put 
our children back there,” says Adler. While the rear 
seat is still the place for properly restrained children 
in age- and weight-appropriate child seat systems, 
though, the front seat typically has more available 
safety features to help protect larger passengers. 

Front-seat designs help to keep occupants cen-
tered during a crash; they also include components 
like seatbelt pretensioners and load limiters to help 
position the belt correctly. Rear-seat systems are more 
limited. However, that’s likely to change soon.

Rear-seat safety

“The answer to rear seat safety may not just be the re-
straints, it may be the seat itself,” says Adler. Carmak-
ers have been contemplating the addition of small air-
bags to help protect rear passengers, and the design 
of such systems may be complex. Side curtain airbags 
running the full length of the vehicle currently help 
to improve both side-impact protection and restrain 
occupants from being ejected, but must be made to 
interact with any comprehensive rear-safety program.

Romeo is where such airbag development takes 
place. “For airbags, it’s all about the fabric,” says 
Adler, “and being able to sew and fold our products 
in a repeatable way. They’re diffi  cult parts because, 
unlike other parts, they’re soft, they move, and even 
installing them can be a challenge.” 

As is sometimes seen with human drivers, the 
dummies can be set up out of position, including with 
chin-on-wheel and torso-on-wheel confi gurations. 
Children’s dummies are tested not only in correctly 
restrained seating but also in child out-of-position 
postures – kneeling on a seat to look out, or standing 
in front of the instrument panel. The Hybrid III dum-
mies have taken hard knocks, but have gathered lots 
of useful information in the process.

“You probably won’t see people from here leav-
ing the parking lot without their seat belts on,” says 
Adler of ZF TRW employees who have viewed the 
dummies in action. Soon they will be joined by new 
and more complex dummies. THOR, for Test Device 
for Human Occupant Restraint, will bring both more 
instrumentation and more realistic human movement 
and articulation to the test environment. New World-
SID dummies, meanwhile, will be added to optimize 
side-impact data gathering.

Testing has come a long way since the 1980s, but 
ZF TRW’s test facility is ready for the road ahead. “We 
have the components and systems. We are what helps 
to protect the occupant. The seat belts and airbags, all 
of this is occupant protection. One thing that’s clear 
is that we are going to have to do more,” says Peterson 
of the test center’s overall mission. 

At the heart of the Michigan lab 
is a state-of-the-art ServoSled. 
High-speed cameras record 
crashes from multiple angles.

FOR ALL 
DIVISIONS
Nor thvi l le powers up as Nor th 
America’s corporate R&D center

As part of the integration process, ZF’s former 
head offi  ce for the North America region in 
Northville, Michigan – 152,000 square feet of 
premises – has been transformed into a central 
sales and development center. In addition to 
engineering functions already housed there, 
the facility added a team to sup- port a new 
materials lab capable of extensive chemical 
and metallographic analysis, as well as failure 
analysis, heat treating, corrosion investigation 
and reverse engineering.

Northville continues to expand engineering 
functions and capabilities for the powertrain 
division. It is the only global ZF location that 
incorporates Powertrain Module, Axle Drives 
and Automatic Transmission business units 
under one roof. The automatic transmission 
group continues to grow in support of its North 
American customers by extending the calibra-
tion team and capacity, including necessary 
support functions. The engineering group will 
also extend their capabilities by engaging 
in future e-Mobility and hybrid transmission 
development. 

SAFETY
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WELCOME TO THE 
NEW WORKPL ACE!
Digit izat ion is  rapidly becoming a fact of  l i fe,  both in the 

plant and at the of f ice.  The Of f ice 3.0 concept now in place 

at  ZF’s new corporate headquar ters is  a per fect plat form 

for communicat ion and networking.

Text: Jens Poggenpohl
Photos: Dominik Gigler, Felix Kästle (1), ZF

Diversifi ed 
communication  
Andrea Rudolf (left) is one 
of the 650 or so corporate 
employees at ZF Forum, 
the company’s new head 
offi  ce, who are benefi ting 
from this multifaceted 
offi  ce concept.

O F F I C E  3 .0
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“Each employee can 
fi nd exactly the type 
of workplace he or 
she needs at that 
particular moment.”
Dr. Robert Omagbemi
Offi  ce 3.0 project manager

T
he world is changing faster 
than ever before. Digitization 
and globalization are revolu-
tionizing business, work and 
our personal lives. New prod-

ucts and business models are fl ooding the 
market – and the automotive industry is 
no exception. Networking and Big Data 
concepts are permanently transforming 
industrial production, and other collab-
orative models are also evolving. As one 
of the world’s largest automotive suppli-
ers, ZF is both supporting and driving this 
process of transformation.

Shared workspace

An offi  ce move during a stressful planning 
period? Now that has all the makings of a 
horrendous month. But Andrea Rudolf and 
her team in Corporate Controlling were 
up to the challenge. With 650 colleagues, 
they recently made the move to ZF Forum 
in Friedrichshafen, the company’s new 
corporate HQ, right in the middle of op-
erational planning crunch time. 

But in ZF Forum, Rudolf and her col-
leagues now have everything they could 
possibly need to simplify their work: con-
ference rooms for discussions, breakout 
rooms for confi dential meetings with divi-
sional controllers, and more – all of which 
was implemented as part of the Offi  ce 3.0 
concept. This marks the beginning of a 
new era at ZF. For the fi rst time, employ-
ees who work in ZF offi  ces no longer have 
assigned workstations. Instead, the Group 
has implemented a fl exible, non-territorial 
concept where workspace is shared.

This new setup is nothing like your 
a verage open-plan offi  ce, however. A tour 
of the six-story building reveals an excep-
tionally multifaceted layout. The lounge, 
with its tables and couches, is almost like 
a café. There are project rooms with large 
monitors, as well as the “library:” a quiet 
area for those who need to work on proj-
ects in silence. The generously scattered 
workstations, each with two monitors, are 
the closest thing to conventional offi  ces 
that you’ll fi nd in this building. “Our team 
is currently working in one of these areas; 
at other times, we spread out across the 
entire offi  ce space,” Rudolf explains. 

The new offi  ce concept 
provides the perfect work-

place for every situation 
– at a desk with a headset 

or at a whiteboard in a 
meeting room.

A few feet away, a smiley face on a glass 
door indicates that Rudolf’s head of de-
partment is away, and anyone can use his 
offi  ce while he’s gone. And something else 
is missing, although it isn’t immediately 
obvious: no nameplates. The desk-sharing 
policy applies to everyone at ZF. Rather 
than assigning specifi c desks to specifi c in-
dividuals, the company has created a com-
fortable atmosphere that gives employees 

Professional technology 
in the offi  ce – this Skype 
phone with 360-degree 
camera automatically 
focuses on the person 
in the meeting who 
is currently speaking.

WORKING ENVIRONMENT
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“Many operations 
will still require 
the human touch, 
even in the future.”
Dr. Nils Macke
Head of the Industry 4.0 
steering committee at ZF

plenty of freedom and “provides each em-
ployee with exactly the type of workplace 
he or she needs to work most effi  ciently at 
that particular moment,” explains Dr. Rob-
ert Omagbemi, Offi  ce 3.0 project manager. 

Virtual conferences

State-of-the-art IT is another reason why 
Andrea Rudolf is now one of a large major-
ity of pilot-project participants who would 
“absolutely recommend” the new offi  ce 
concept to their friends. Since the roll-
out of Skype for Business, virtual teams 
throughout ZF have been using videocon-
ferencing to collaborate worldwide. That’s 
how Robert Copelan, a project manager in 
IT innovation management, stays in touch 
with his colleagues around the world. 

Morning has broken in Gainesville, 
Georgia, as Copelan puts on a headset and 
thanks his German colleagues for this great 
opportunity to “enjoy a beautiful sunrise”. 
In Georgia, it’s just 7.00 a.m., whereas for 
team leader Jan Falke, currently sitting at 
a conference table in Friedrichshafen, the 
afternoon has already started. 

Also present at the departmental meet-
ing are two colleagues from Brazil and Chi-
na respectively. In the middle of the con-
ference table in Friedrichshafen stands a 
RoundTable camera that automatically 
focuses on whoever is currently speaking. 
“Skype for Business is turning us into a 
truly global team,” smiles Copelan. 

Skype’s chat function is another great 
team-building tool. Copelan uses it to talk 
to colleagues around the world via instant 

messaging. “It’s just like meeting up at the 
coff ee machine.” This live-meeting eff ect 
is rounded off  by OneNote, a digital note-
book that enables him to jot down ideas 
in real time and then work on the same 
document with his whole team at once. 

Virtual teams working together across 
continents are now part of everyday life 
for a global player like ZF. As for Copelan, 
he can only see one shortcoming in this 
virtual team concept. “Nowadays, I very 
rarely get to enjoy good German coff ee in 
Friedrichshafen!”

Software-assisted assembly process

For Birol Serdar, a production line worker 
in transmission assembly, digital network-
ing makes the impossible seem possible. 
When he fi rst saw his new assembly work-
station in Friedrichs hafen’s commercial 
vehicle plant, his fi rst thought was: “It’s 
straight out of science fi ction!” Transmis-
sions weighing over 650 pounds rotate 
on the production line as though guided 
by invisible hands as robots move them 
into convenient working positions. At any 
stage in the assembly process, Serdar can 
fi nd the information he needs on his work-

Technology-driven 
teamwork 
Robert Copelan in the U.S. 
can eff ortlessly confer with 
his colleagues in Germany 
thanks to Skype for Business 
and new, user-friendly digital 
communication tools.

D I G I TA L  TOOLS
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“People who are open 
to the idea of lifelong 
learning will have huge 
opportunities,” says 
VP of Corporate HR 
Jürgen Holeksa.

station’s touchscreens. He’s still amazed: 
“I’ve become one with the computer!” 

Computer-aided assembly (CAA) is the 
technical term for the system now in use 
in Friedrichshafen, Sorocaba and Passau; 
an example of how ZF is tapping the poten-
tial of Industry 4.0. Flexibility is key: Ser-
dar assembles 190 transmissions per shift. 
Each one is unique, and there are 6,000 
possible product variants. This is why he 
is grateful for “Pick-by-Light”, a paperless 
part-picking solution. During the “small 
parts” step in the assembly process, for 
instance, the drawer with the precise part 
he needs lights up right when he needs it. 

The operator assistance system pro-
vides information, authorizes resources, 
and helps with quality control. There’s 
only one thing it can’t and isn’t intended 
to do: replace people. “When people think 
of Industry 4.0, they usually assume ev-
erything is fully automated. But many op-
erations will still require the human touch 
– even in the future,” says Dr. Nils Macke, 
head of ZF’s Industry 4.0 steering commit-
tee. Birol Serdar isn’t worried that a robot 
will take his job. “Our products are much 
too complex and individual for that.” 

How is digitization changing ZF?
Change is taking place at fundamental levels, in produc-
tion as well as in our offi  ces. Our plants are already highly 
effi  cient now, but with the help of new technologies and 
automated, real-time data interchanges, we can become 
even more so. But not at the expense of our employees! 
In the future, shopfl oor colleagues will spend more time 
monitoring and managing systems, which in some cases 
will mean they need new skills and training. But for peo-
ple who are open to the idea of lifelong learning, digitiza-
tion off ers a myriad of opportunities.

What impact will this have on the offi  ce of the future?
Digitization also poses challenges in this respect – chal-
lenges we will only be able to overcome by becoming 
more fl exible. Our non-territorial Offi  ce 3.0 concept at 
ZF Forum and our increasingly digitized workfl ows are a 
great help here. They also make it easier for our employ-
ees to work from home offi  ces, or in highly mobile ways 
at their places of work.

What will be the consequences of all this for the com-
pany’s corporate culture?
Increasingly, even a company like ZF is starting to func-
tion more and more like a network, precisely because 
digital natives – employees who grew up with computers 
– are bringing the experience and habits they’ve acquired 
from social networks into the workplace. Teamwork, fl ex-
ibility and personal responsibility are becoming increas-
ingly important. Having your own offi  ce workstation is 
no longer a key issue. Individual responsibility is also be-
coming much more important in production, and that’s a 
challenge for managers, too. Ultimately, it’s a question of 
trust – and results are what really matter. 

“LIKE A 
NET WORK”
New technologies and a new generat ion: 
Head of Corporate HR Jürgen Holeksa 
ta lks about changes in the workplace.

WORKING ENVIRONMENT

Becoming one with 
the computer... 
The computer-aided 
operator assistance system 
helps Birol Serdar to
assemble transmissions.

I N D U ST R Y  4.0
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AHEAD OF OUR TIME
ZF has always been a tra i lb lazer.  Two protot ypes,  the 

Electr ic Superdr ive (1994) and the Advanced Urban 

Vehicle (2015),  are pr ime examples.

Back in 1994, the company launched a 
roadworthy hybrid driveline consisting 
of an internal combustion engine plus 
powerful electric drive in a prototype 
vehicle. Christened the Electric Super-
drive, the concept was developed by 
Fichtel & Sachs – acquired by ZF in 
2001 as Mannesmann Sachs – and 
successfully tested in an Audi 100 
2.3 E. Not only did the combustion 
engine drive the car’s wheels, it also 
drove a 100-kilowatt generator that 
supplied electrical power to two 
tandem motors on each of the front 
and rear axles. In urban settings, the 
car was able to run solely on electric-
ity stored in an onboard battery.

yesterday ’94

The Advanced Urban 
Vehicle concept car can 
be controlled and parked 
r emotely using a smart-
watch or handheld device.

ZF’s most recent passenger-car prototype, 
the Advanced Urban Vehicle, is also electri-
cally powered and excels as an intelligently 
connected city car. The innovative front axle 
with its extreme steering angle makes the 
car exceptionally agile. The car has two 

electric wheel-mounted motors and 
generates zero local emissions. It also 
has many intelligent assistance func-
tions on board. The PreVision Cloud 
Assist system, for example, ensures 
safe, energy-effi  cient cornering.

and today

YESTERDAY AND TODAY

Back in 1994, the Sachs 
developers had great hopes 
of their Electric Super drive 
system, installed in this Audi 
100 prototype.
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Award-winning corporate 
communications

Since 2014, ZF media have won 
the “Best of Content Marketing“ 
award no less than seven times. 

In 2014 and 2015, ZF’s multi-
channel communication 
through customer magazine 
drive, employee newspaper 
 we›move, the online magazine 
at www.zf.com and ZF social 
media channels won the Gold 
Award for “Best Crossmedia 
Solution” in the Automotive 
category. In 2016, ZF took the 
Silver Award in this category for 
the media campaign surround-
ing ZF’s 100th Anniversary.

2014–2016
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