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Divisions
As the global market leader for braking systems and other
rail and commercial vehicle systems, Knorr-Bremse is a
strong and capable partner to vehicle manufacturers and
operators. The company also holds leading positions in
the markets for other systems, including entrance and HVAC
systems for rail vehicles or driver assistance systems for
commercial vehicles.

in € million

Research and development

11,000

Knorr-Bremse invests an average of 5 – 6 % of revenues
in its innovation capability, far more than its competitors.
It’s a philosophy to which the company remained true
even amidst the multiple challenges of 2020.

Knorr-Bremse worldwide

29,500
100
30
employees

patents
Knorr-Bremse has applied for or been
granted 11,000 patents around the world.
This intellectual property supports the
company’s efforts to deliver innovative
solutions in response to rail and commercial vehicle industry trends. In the
interests of its customers and of product
safety, the company rigorously pursues
all trademark and patent infringements.

at over one hundred locations

in more than thirty countries

D R I V I N G I N N O V AT I O N

Driving Innovation
To survive and thrive in times of
crisis, the ability to find new solutions is paramount − an ability
deeply rooted in Knorr-Bremse’s
DNA. In this context, the continuous expansion of our research
and development activities and
the promotion of diversity throughout our global Group represent an
important investment in our future
viability and resilience. And by
doing so we are nurturing the assets
that set us apart: unique technology − and the people behind it.
— Dr. Jan Mrosik,
Chairman of the Executive Board, Knorr-Bremse AG
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Every Knorr-Bremse employee
brings to the company not only
their in-depth expertise but also
their very own story, unique cultural
background, and maybe some
surprising or hidden talents as
well. This is one of Knorr-Bremse’s
core strengths because the
resultant diversity of ideas is one
of the cornerstones of innovation.
T E X T: T O B I A S R O H E

I N N O V AT I O N T H R O U G H D I V E R S I T Y

 Between the ages of 16 and
22, in my spare time I worked
as a chef in a pizzeria. That
taught me how to deal with
stressful situations.
— Christian Dressel
Test Engineer, Knorr-Bremse Rail Vehicle
Systems, Munich, Germany
Read more about our location in Munich on page 37

Christian Dressel
Thinking outside the box leads to the best ideas.
Christian Dressel has done so time and again.
Be it as a chef in a pizzeria and at the Oktoberfest
in Munich or as a prop man at the Bavarian State
Opera company. Today he is an expert on vibration
testing with Knorr-Bremse and works on things
like the development of electromechanical brakes
and the Light Weight Caliper. But for all his ver
satility and openness, what really drives this test

engineer is something else: the will to understand
things precisely. Maybe that’s why Dressel chose
to learn his profession from the ground up: First
he completed an apprenticeship as an automotive
mechatronics technician, then obtained his master craftsman’s certificate. He followed this with a
degree in mechanical engineering − including a
period as a student trainee at Knorr-Bremse, where
he was subsequently hired as an engineer.
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Surendra Dhobale
Surendra Dhobale loves reading, both as a source
of inspiration or expert knowledge and to help
him reach his goals faster and better. In his view,
the path to success is to take effective and determined action, be it as part of a team or on one’s
own initiative − ideally supported by technologies such as cloud computing or big data. But for
all his love of artificial intelligence, he remains
firmly focused on the real world, and this lines up

perfectly with his role as a specialist for embedded systems and the Internet of Things. As Senior
Project Leader for iCOM, the digital platform for
rail transportation, he’s fascinated by working with
sensors and other hardware that helps to create
a smart environment for us all. And with every book
that he adds to his library, his expertise in this
domain just keeps on growing.

 My biggest passion is learning new
technologies and utilizing my
knowledge to create reliable, high
quality digital products.
— Surendra Dhobale
Senior Project Leader iCOM, Knorr-Bremse Technology
Center India, Pune, India
Read more about our location in Pune on page 40

I N N O V AT I O N T H R O U G H D I V E R S I T Y

 The fastest route from start
to finish is a straight line. And
not just in sprint events.
— Malena Kellermann
Development Engineer and FMEA Facilitator,
Knorr-Bremse Commercial Vehicle Systems,
Schwieberdingen, Germany
Read more about our location in Schwieberdingen on page 38

Malena Kellermann
Which errors could occur in a system and what’s
the probability of them occurring? And how
likely is it that they will then be detected? It is
questions like this that development teams have
to ask themselves before sending an automated
vehicle out onto the road. This is where Malena
Kellermann comes in. As an FMEA (Failure Mode
and Effects Analysis) Facilitator, she supports
her colleagues and steers their expert discussions

towards a constructive outcome for the projects
concerned. At present, they are working on level 2
driver assistance systems. What does she find
most fascinating? The immense pool of knowledge
that her colleagues represent and the job of pulling all the different strands together. It’s a bit like
her role at the local athletics club, where she
trains children and young people, taking them by
the hand and leading them up to the next level.
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I N N O V AT I O N T H R O U G H D I V E R S I T Y

 The trucking industry
is the backbone of the
economy. I love to be
part of this industry so
we can keep all other
businesses going.
— Filiz Ortan
Scrum Master, Bendix Commercial
Vehicle Systems, Elyria, USA
Read more about our location in Elyria on page 36

Filiz Ortan
Growth and development are two activities that
are close to the heart of keen gardener, Filiz Ortan.
As a Scrum Master at Bendix, she is also responsible for making sure that the company’s development activities blossom. Right now, she’s working
on the NexTT project, the new disc brake for trailers and light commercial vehicles.
Ortan grew up in Eskisehir, Turkey, and completed
an engineering degree before moving to the
U.S., where she recently added an MBA to her qualifications. She joined Bendix in 2011 as a change
manager and three years later took on a project
management role. Today, this experience helps
her to introduce Agile working practices to the
company, where she currently supports two
scrum teams at the Bendix Air Disc Brake Center
of Competence. And knowing, as she does, that
education holds the key to progress in life, Filiz is
also committed to opening up educational opportunities for underprivileged children: she is
serving as an online tutor to teach English, Math,
and Science to students in Turkey.
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 The great thing about
our area of expertise
is that we really have
the chance to create
something notable:
transportation without
any environmental
impact.
— Zoltán Gyurkó
Software Project Manager/Product Owner, Knorr-Bremse
Fékrendszerek Kft. R & D Center, Budapest/Kecskemét, Hungary
Read more about our location in Budapest on page 39

Zoltán Gyurkó
As fate would have it, Zoltán Gyurkó was born
and raised in Zalaegerszeg in Hungary − today
the location of a new test track for autonomous
vehicles. And as it happens, not only does he find
autonomous driving the most exciting area of
development in the automotive industry, but he
has also made it his specialist field. What this
software engineer enjoys most is seeing his latest

development work in action, on a real vehicle.
He’s currently working on function development
and integration for the Highway Pilot system,
which is designed to enable autonomous highway driving for trucks. It’s very demanding work
and every now and again Zoltán Gyurkó needs to
switch off, which he does best with a game of
squash.

I N N O V AT I O N T H R O U G H D I V E R S I T Y

Yao Haoxiang
Yao Haoxiang comes from Henan Province in
Central China. As a keen photographer and science
fiction reader, he has learned to always be on the
lookout for opportunity and keep an open mind.
He’s also a good listener, which makes it easier
for him to fit into new teams, no matter if it’s in
China or abroad. He has spent time in Germany,
for example, where he has attended training courses at Knorr-Bremse in Munich. But the Manager
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of Test Bench Development in Suzhou is most passionate about working with his team to put
new ideas into practice. Right now he is engaged
in the development of an EP2002 test bench, a
universal test bench and a special RS test bench.
His passion for both photography and science
fiction is evident in his work through his attention
to detail and his mindset for modernization and
innovation.

 What do I find inspiring?
The vast unknown universe
and open-minded people.
— Yao Haoxiang
Manager of Test Bench Development, Knorr-Bremse
Systems for Rail Vehicles, Suzhou, China
Read more about our location in Suzhou on page 41
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SUCCESS IS PLANNABLE

Success is
plannable
Markets develop fast and change
over time − for any number of reasons.
Along with shifts in customer requirements, these include technological sea
changes that present great opportunities and demand an agile response. In
what follows, the four members of
the Executive Board explain why the
ability to adapt quickly to changing
backdrops holds the key to success
for Knorr-Bremse.
INTERVIEW: HEIMO FISCHER

With climate change, the Covid-19 pandemic and
fiercer competition, the level of uncertainty and
the pace of change are on the increase across the
globe. Against this background, how important
are innovations for Knorr-Bremse?
Jan Mrosik Innovations are and will remain the cornerstone of our business. In recent years we have been
responsible for introducing many of the innovations that
have changed the face of the rail vehicle and commercial vehicle industries. And given the long-term nature of
the major innovation trends this puts us in a strong
position, even in times of upheaval and uncertainty.
How do you identify the best areas in which to
innovate?
Frank Markus Weber We take our lead from the societal
megatrends of urbanization, sustainability, digitalization and mobility. Take urbanization, for example: Driven
by global population growth, passenger numbers and
volumes of freight are on the increase, particularly in major
conurbations. You could almost say that mobility has
become a basic human need.
Jan Mrosik Today more than ever, mobility is closely
associated with sustainability. Topics such as CO2 emissions, noise and energy consumption are on the daily
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agenda in the transportation sector. Developments in
climate action are decisive here. Technological progress
will generate solutions and the critical catalyst is digi
talization – the fourth current megatrend.
How do these megatrends affect Knorr-Bremse’s
divisions?
Peter Laier In the commercial vehicle systems sector,
as we see it, the megatrends continue to give rise to four
industry trends: traffic safety, connectivity, automated
driving, and electric mobility & emission reduction. Our
most important new development in terms of traffic
safety is Global Scalable Brake Control (GSBC), a modular
brake control system that around 100 specialists are
currently working on. GSBC can be tailored to the widest
range of market requirements from ABS to EBS. It also
forms a core component of our driver assistance systems
and, looking ahead, for automated driving. At the same
time, our in-house think tank, the eCUBATOR, is making
a key contribution to sustainable mobility. Here we have
creative minds working on new systems and products
for electric mobility in commercial vehicles.
Jürgen Wilder One of the main driving forces in the
rail vehicle systems sector is the need to increase transportation capacity without building new tracks. Not
least because trains, light rail vehicles and metros have
an important part to play in achieving climate-friendly
mobility. Converting diesel locomotives to hybrid electric
drive, making better use of the existing infrastructure,
and safe travel for passengers in times of a pandemic –
these are all solutions that help make rail travel more
attractive and sustainable. At the same time, efficient
life cycle management of our products helps optimize
our customers’ return on investment.
Does Knorr-Bremse’s innovation management
meet your investors’ expectations?
Frank Markus Weber Absolutely. Innovations that align
with the ESG investment approach are frequent topics in
our discussions. Environment, Social Responsibility and
Governance are aspects of sustainability in which investors expect us to actively deliver solutions and this is
something we welcome. Because through their approach,
our stakeholders are signposting the way to improvements that can also give us an edge over the competition,
leading to the successful development of the company
above and beyond technological concerns.
Have any priorities changed during the pandemic?
How has Covid-19 impacted on Knorr-Bremse’s
innovations?
Jürgen Wilder The pandemic has made it clear how
important a safe and healthy on-board environment is
in boosting the acceptance of rail travel. This is an area
in which our optimized climate control and ventilation
systems have solutions to offer. Also worth mentioning

 The need to increase
transportation capacity
without building new
tracks is key.
— Dr. Jürgen Wilder
Executive Board member, Rail Vehicle Systems

here are our entrance systems that help ensure less
crowded doorways when boarding and alighting. Added
to that both these systems are important modules on
the way to automatic train operation.
Peter Laier The pandemic has made little difference to
the industry trends. The trend towards automated driving
continues unabated − in North America and China in
particular, due not least to the shortage of drivers that has
been making itself felt in recent years. The pandemic-led
growth in e-commerce is driving up the volume of freight
and with it the demand for automated driving on the
part of logistics fleets. Added to which, given potential
cost reductions of around one third, there is a clear business case for automated driving in commercial vehicles.
What part does digitalization have to play
in all of this?
Jan Mrosik Digitalization is a catalyst for innovations and
supports their implementation. We are focusing on new
fields of application such as cloud technology and edge
computing − the web-based use of centralized and
decentralized data storage. When we combine the data
collected during real-life driving with data from our test
benches, this leads to new product offerings. Cybersecurity
has a vital part to play here because digital, smart transportation solutions call for a high degree of product security. In short, it’s about leveraging new technical opportunities to expand and enhance our existing portfolio.
For decades now, Knorr-Bremse has been undisputed
technology leader in its industries. How do you
sustain that leadership over such a long period?
Frank Markus Weber The quality and reliability of our
products are the result of rigorous innovation processes,
years of development work, and demanding field tests.
Three and a half thousand employees engage in research
and development for Knorr-Bremse in state-of-the-art
research centers and departments spread across four

SUCCESS IS PLANNABLE

 Digitalization is a
catalyst for innovations. Combining
data leads to new
product offerings.
— Dr. Jan Mrosik
Chairman of the Executive Board
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 Every year we invest
six percent of revenues
in our innovation
capability.
— Frank Markus Weber
Executive Board member, Finance, Controlling and IT

SUCCESS IS PLANNABLE

continents. That keeps us close to our customers and
intimately familiar with regional rules and regulations,
which is a decisive factor for safety-critical products like
braking systems. We safeguard our intellectual property
and currently have a total of some 11,000 patents that
have been applied for or granted.
How important are creative minds in an innovative
company?
Jan Mrosik Creative minds are crucial to our success.
The important thing, though, is not only the individuals
with their respective talents but the diversity of the
people involved. This diversity reinforces our creativity
and our inventiveness – two factors that are decisive
in our ability to call existing approaches into question
and boldly shape new trends, like the digital transformation, for instance.
Innovations cost a great deal of money but don’t
deliver instant returns, which increases the level of
risk. What happens if an innovation doesn’t deliver
the success you were hoping for?
Frank Markus Weber Every year we invest around six
percent of revenues in our innovation capability. It’s not
always possible to convert this money into marketable
products and it takes a certain level of openness, pioneering spirit and creativity to break new ground. But given
that in most cases we develop solutions hand-in-hand
with our customers, we normally target concrete applications.
Which innovations will we be seeing from the two
divisions in the near future?
Jürgen Wilder One major innovation project in the Rail
Vehicle Systems division comes under the heading of
Reproducible Braking Distance. The aim here is to achieve
a substantial reduction in the distribution of braking
distances due to different environmental factors, weather
conditions and technical specifications. This will enable
us to reduce the headway between trains while maintain-

 Our think tank, the
eCUBATOR, makes a
key contribution to
sustainable mobility.
— Dr. Peter Laier
Executive Board member, Commercial Vehicle Systems

ing the same level of safety, bringing greater stability to
high-frequency services and thereby making better use of
the existing infrastructure.
On the digitalization front we have developed a cybersecurity system to provide comprehensive protection
for all digital applications. This system monitors and analyzes data transmissions in all our electronic systems
and triggers an alarm when an anomaly is detected.
Peter Laier In commercial vehicles, along with the brakes,
the steering is the second key actuator in controlling
vehicle dynamics. In recent years we have reinforced our
expertise in the field of steering – including torque overlay steering − through a string-of-pearls acquisition strategy. As a result, as a systems supplier for commercial vehicle dynamics we can play a substantial part in the growing
trend toward driver assistance systems and in the emerging collaborative ventures centered around automated
driving. On top of this, in the next few years we will
see the market launch of new generations of single- and
dual-piston disc brakes that enter new dimensions in
terms of performance and weight, as well as the expansion of our compressor portfolio for electric mobility
applications.
What do the next steps toward automated driving
look like?
Peter Laier On the way to automated driving, the ongoing enhancement of driver assistance systems with
new functionalities will play an important part. Along
with turning and lane keeping assistants, we are currently developing maneuvering assistants including one
for approaching loading bays. Automated driving for
commercial vehicles will likely start with what’s known
as hub-to-hub traffic, that is to say along fixed routes
between two logistics centers, and in non-public zones
such as ports or mines.
Jürgen Wilder With the advent of automatic train operation now widely considered a given, safety acquires
special importance. We will be offering vehicle manufacturers subsystems that support safe autonomous
operation. Together with the Israeli start-up Rail Vision,
we are integrating powerful surroundings detection
systems based on cameras and software-assisted obstacle
detection into our solutions.
Jan Mrosik These examples go to show how important
it is to establish a broad basis for future innovations. At
Knorr-Bremse we not only trust in our own strengths but
also partner with others, so as to be even more innovative together. I’m sure we have every reason to be optimistic about the future.
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Pinpoint braking
As the modal shift in favor of rail gathers momentum,
rail networks are rapidly reaching the limits of their
capacity, especially in our urban centers. Building new
lines takes a lot of time and money. But innovative
digital technologies that increase the effective capacity
of the existing rail infrastructure provide an attractive alternative. The technology being developed in
Knorr-Bremse’s “Reproducible Braking Distance”
project is making a vital contribution.
T E X T: T H O R S T E N R I E N T H

PINPOINT BRAKING
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The magnetic attraction of our cities is as strong as ever.
Today, just over half of the global population already
lives in urban areas, and this figure is set to rise to around
two thirds by 2050, according to the United Nations
World Urbanization Prospect. In absolute terms, this
equates to an additional 2.5 billion city dwellers. As
a means of personal mobility, cars can no longer cope
with these sorts of numbers. But as more and more
people switch to rail, we must either build new lines or
use existing rail networks more efficiently.
The long distances that are currently maintained between
trains limit the extent to which capacity can be utilized
more efficiently. Safety is at the heart of this approach –
trains must always be able to stop safely within a fixed

How do rail vehicle braking systems work?
In rail vehicle braking systems, everything is focused on an
area the size of a two euro coin known as the wheel-rail
contact. This is the point where the braking system deploys
the force needed to bring a train weighing hundreds of
tonnes to a standstill as quickly and safely as possible.

Wheel slide protection systems are similar to
the ABS system on a car or truck. They prevent
the wheels from locking if the conditions at the
wheel-rail contact suddenly deteriorate during
braking, for instance if the track is wet or there
are leaves or aerosol deposits on the line.

distance, even under the most adverse conditions.
The prevailing environmental conditions are a key factor.
Is the surface of the rails wet or dry? And is it clean or
dirty? Other factors that must also be taken into account
include different levels of wheel wear, load measuring
tolerances and brake pad friction coefficients. All of which
adds up to a large headway between trains. After all,
better safe than sorry.

The brake control system ensures that the optimal
brake pressure is applied to the individual axles.
This will depend on factors such as vehicle load and
how wet or dirty the surface of the rails is. The wheel
slide protection system, which optimizes wheel-rail
adhesion to deliver the best possible transmission of
forces, is integrated in the brake control unit.

PINPOINT BRAKING

But what if leading-edge braking technology could
reduce train headway without compromising safety?
A braking system like this could go a long way towards
enabling more frequent services and significantly more
stable timetables. And this in turn would mean that
more people – be they local residents, travelers or commuters – could get from A to B much faster and more
efficiently.
Are large headways a thing of the past?
Knorr-Bremse’s Reproducible Braking Distance (RBD)
project aims to develop precisely such a technology. For
the first time anywhere in the world, a team of KnorrBremse engineers is integrating three separate elements:
the new deceleration control system (DCC), the new
wheel slide protection system WheelGrip Adapt, and a
smart sanding system now designed to take effect
along the entire train.
“Combining these technologies allows us to significantly
reduce statistical braking distance variation”, explains
Matthäus Englbrecht, Head of Global Brake Systems at
Knorr-Bremse Rail Vehicle Systems. “This means we

2.5 bn
more people will live in cities by 2050.

can reduce the distance between trains, achieve further
operational stabilization where the gaps between
services are already very short, and thus use the existing
infrastructure more efficiently – all without compromising safety.”
The Reproducible Braking Distance system employs
sensors installed in every single car on the train so that
the actual effect of the deployed braking power is
communicated to the brake control system in real time.
The deceleration control system then instantly adjusts
the deceleration force to the required level. “It means we
can achieve optimal deceleration for the current track
gradient at any given point in time, regardless of vehicle
load and friction material performance. This substantially reduces maximum braking distance variation.”
As a result, the residual risk of a train failing to stop safely
on a given, clearly defined section of track is significantly
lower.

If, in extremely adverse
conditions, the necessary
brake force cannot be
adequately transmitted,
the control system activates
the sanding system, which
blows a brief jet of sand onto
the wheel-rail contact. This
significantly increases both
the amount of friction and
the maximum brake force
transmission.
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5 –20 %
describes the potential impact of RBD
on train headway.

The RBD project engineers are now working on integrating the deceleration control system with a new
wheel slide protection system. This can be thought of
as a kind of ABS system for rail vehicles, since it prevents the vehicle from skidding when the wheels slow
down when braking. While previous wheel slide pro
tection systems were only optimized for a single, fixed
control range, the new wheel slide protection algorithm WheelGrip Adapt features an alternative control
range that the system can switch to when conditions
require. This enables significantly higher brake force
transmission under track conditions in which, until
now, almost no brake force could be transmitted.
The third RBD element is a situation-specific sanding
management system that for the first time is designed
to take effect along the entire train. These systems increase wheel-to-rail adhesion in adverse conditions by
blowing the optimal amount of sand between wheel
and rail. Until now, rail vehicles would typically only have
one sanded wheelset per direction of travel, if at all.
The aim is to develop a system that is distributed across
several wheelsets and is perfectly adapted to local
variables such as dirt on the tracks, sand consumption,
installation space and life cycle costs. This functionality increases the brake force transmitted between wheel
and rail, thereby reducing braking distances under
adverse track conditions.
RBD – a key enabler for Automatic Train Operation
The benefits of the enhanced braking distance reliability
enabled by the combination of these three technologies are not confined to reducing the distance between
trains and thus potentially increasing the number of
trains running between different districts, towns, cities
and regions. Englbrecht is also confident that “it will
be possible to significantly increase timetable stability”.
On metro lines with high frequency services, for example, subsequent trains can experience a direct knock-on
delay even if passenger boarding and alighting takes
just a few seconds longer than it is supposed to. If some

of the time saved by RBD is used to increase capacity
and the rest is used to build an extra time buffer into
the timetable, the next train on the line will no longer
be affected if the one in front takes slightly longer than
scheduled to leave the station. This can help to prevent
the “accordion effect”, a phenomenon familiar to car drivers that comes about when vehicles’ constant accel
eration and deceleration causes traffic jams to occur
seemingly out of nowhere.
The Reproducible Braking Distance system could also
support Automatic Train Operation (ATO), a key future
rail scenario that Knorr-Bremse is already systematically
helping to realize. On an ATO train, a braking system
with RBD could take over functions that could previously
only have been performed by highly skilled drivers
drawing on their wealth of experience to anticipate unexpected situations such as the track suddenly becoming
wet. Moreover, short onboard response times remove
the need to carry out control operations via slower
off-train ATO and control systems. As well as not always
being able to respond fast enough to sudden situations, these off-train systems also require costly investments such as additional transponders (called balises)
along the track.
Individual RBD technologies already available
Although the ultimate goal of the RBD project is to
develop an innovative braking architecture by integrating the different components, the individual RBD
technologies are even now starting to prove their worth.
Knorr-Bremse has already begun installing the smart
sanding system in some projects. And the Company expects that the combined DCC deceleration control
system and adaptive wheel slide protection system will
be ready for volume production in 2023.
But as well as having to meet the technological challenges within the relevant timeframe, an expert like
Englbrecht is well aware that the RBD system’s market
launch will also depend on whether it can obtain re
gulatory approval. “Manufacturers, infrastructure operators, fleet operators and the responsible authorities
must engage in a close dialogue in order to pave the
way for the overall system by agreeing on system-
wide interfaces and responsibilities”. The Reproducible
Braking Distance system approach fits neatly within
the wider context of policy initiatives such as the European Green Deal and Germany’s “Rail Pact” concluded
between the government and the rail industry. Both aim
to strengthen the rail sector, increasing passenger numbers and promoting modal shift in order to support the
transition to genuinely sustainable urbanization.

PINPOINT BRAKING

3 questions for …
Matthäus Englbrecht

 Brakes don’t hold you
back. A good braking
system lets a train stay at
higher speed for longer.
— Matthäus Englbrecht
Head of Global Brake Systems at Knorr-Bremse Rail Vehicle Systems

Matthäus Englbrecht, Head of Global
Brake Systems at Knorr-Bremse Rail
Vehicle Systems, discusses the impact
of the Reproducible Braking Distance
system on rail transportation – and
how to go about modeling it.
Matthäus Englbrecht, a reproducible
braking distance has been a major
goal in the rail industry for many years.
Why is there suddenly such a buzz
around it?
For one thing, the rapid digitalization of
rail vehicles is facilitating its technological
implementation. We are integrating the
individual parts of our braking systems
right down to the component level. In
other words, we are taking the intelligence
of our braking systems to the next level.
In addition, rail infrastructure capacity is
reaching its limits in our urban centers.
Our RBD system makes it possible for trains
to stop reliably within a fixed braking
distance, whatever the environmental conditions. This improves the stability of
today’s already tightly packed timetables
and frees up space for extra trains.

Knorr-Bremse carried out a simulation
study to demonstrate the potential
impact of RBD on train headway. Can
you tell us a bit more about it?
The study used the OpenTrack simulation
tool, which allows you to obtain extremely
realistic results by configuring typical
rail networks, distances between stations,
gradients, and passenger boarding and
alighting times. The tool can also simulate
changes between aboveground and
underground sections of the line, different track conditions and different vehicles. In conjunction with Berlin’s Institut
für Bahntechnik and under the auspices
of the EU’s Shift2Rail program, we studied
the system’s impact on headways for
metros, S-Bahn trains, regional multiple
units and high-speed trains.
What did the study tell us about the
Reproducible Braking Distance system?
Depending on train type, signaling, and
the distance between stations, the simulations showed that headway could be
reduced by between five and 20 percent.
The latter figure was achieved in a simu-

lation of high-speed lines with relatively
frequent services using a single train
type. However, the RBD system’s greatest
potential impact is on metro, S-Bahn
and suburban train traffic flows – the very
same lines that are bearing the brunt
of the ongoing urbanization trend. The
best headway reductions for metro and
S-Bahn trains were 19 and 16 percent, respectively. Coupled with the major oper
ating procedure optimizations that have
already been achieved, this is extremely
promising. Once again, this demonstrates
that brakes don’t hold you back. A good
braking system lets a train stay at higher
speed for longer.
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Cradle
of the
future
The nameplate of Knorr-Bremse’s eCUBATOR, set by the door of a lavishly
glazed office building in northern Munich, may be modestly sized – but
this is a place with big ambitions. This Group development unit acts as a
think tank in the field of electric mobility. It’s where innovative systems
for electric driving and the modified construction of electric commercial
vehicles are conceived and developed. So just how do they do it? We
went along to find out.
T E X T: D I R K B Ö T T C H E R & P E T E R G A I D E

Welcome to the eCUBATOR, the Knorr-Bremse Group’s
newly-formed think tank, located four kilometers from
corporate headquarters in Munich. It’s just the right
distance – far enough away to facilitate an independent
approach with flat hierarchies, yet at the same time
keeping these innovators close enough to the nerve
center of head office. Dirk Hochstein, an automotive
engineering graduate and qualified auto mechanic with
27 years’ experience in the industry, who is KnorrBremse’s Vice President E-Mobility, has been in charge
of the eCUBATOR since February 2020. In all, some
60 engineers, software and systems experts will work
at the two external eCUBATOR sites in Munich and
Budapest, creating innovative solutions for commercial

vehicles in the field of electric mobility. And they are in
regular contact with the North America and China regions. This, however, is about more than just taking the
next logical step forward in the growing electric mobility
sector. As Dirk Hochstein says: “This is where we begin
the evolution of entirely new systems and ways of
thinking, helping to shape the electric driving of the
future and using innovation to meet the challenges
of electric mobility.”
Interfaces with the Group
Yet the eCUBATOR will not be functioning as a closed
ecosystem: The plan is for the ideas that are generated
here to be fed into the Group, where they are then

CRADLE OF THE FUTURE
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Open, bright, communicative: eCUBATOR stands
for an agile working environment, cross-functional
teams and flat hierarchies.

Intellectual freestyle with a clear strategy:
eCUBATOR has started operation as a
think tank for future system integrations
in e-vehicles.

further developed in the business units. Interfaces with
the Group include regular meetings of the Innovation
Board, in which specialists from all departments discuss
the latest developments in markets and technologies.
“We also maintain an ongoing dialogue with Dr. Peter
Laier, member of the Executive Board of Knorr-Bremse
AG responsible for Commercial Vehicle Systems, and
with the Management Board,” says Dirk Hochstein.
The word ‘dialogue’ has been carefully chosen here:
“We hold intensive discussions – this isn’t reporting
in the traditional sense, but rather a series of meetings
where our leaders give us direct feedback and new
ideas going forward.”
During the next three years the eCUBATOR also plans
to open up new business areas, partnerships and alliances in the field of electric mobility. “The way we work
is highly networked and collaborative – something
we actively and consciously cultivate,” says Matthias
Seidenschwang (Chief Product Owner). The same applies to the 30 specialists at the second eCUBATOR site
in Budapest, Hungary, with whom the Munich team
collaborate. The links between the two facilities are
very close and direct, and hierarchies are kept as flat
as possible in Budapest too.

“We also keep a close eye on the markets with a view
to identifying possible partner companies and acquisition targets,” explains Seidenschwang. The focus here
is on the second-generation electric vehicles that will
come to market from 2025 onward. In order to be
ahead of the game when that happens, the team is
currently working on solutions including future energy
management systems, electromechanical actuators
and enhanced functionalities related to vehicle stability
and propulsion.
New ways of thinking and working
The task of completely rethinking the subject of electric
mobility means “setting aside many of our prior experiences and beliefs” – according to Daniel Geis-Esser, Product Manager Customer Strategy E-Mobility. In his view,
this new way of thinking can only succeed through
new ways of working. And the eCUBATOR is specially
designed for this purpose: The modern open-plan office with its start-up atmosphere is located on the third
floor of a fully glazed commercial building and the
layout is open and bright, configured to facilitate communication and collaboration. Two meeting rooms
are available for greater privacy, one of them designed
for video conferences. But there is no sign of tradi
tional conference tables here; no one is hidden away
behind an open laptop. Instead you can see the team
working at height-adjustable standing tables, or sitting
on chairs or beanbags. The team here uses agile methods
such as Scrum – a work mode adapted from the world
of software development. Projects are broken down
into small goals which are completed in concentrated
14-day “sprints”. At the end of that period, progress is

CRADLE OF THE FUTURE

evaluated and the next stage is mapped out. This is just
one example of the creative and agile methods that the
interdisciplinary teams employ.
The doors of this special place are also open for clients
and partners. The “eCUBATORs” work on new solutions in
joint projects with experts from universities and other
research institutions, for example. These projects draw
on the Group’s pool of in-house expertise – aiming to
leverage this capability to open up new pathways. In what
follows, five members of the eCUBATOR team explain
how this works:

NEW THINKING

 There is no master
plan for what trucks
will look like in the
future.
— Matthias Seidenschwang
Chief Product Owner E-Mobility

NEW BUSINESS AREAS

 The eCUBATOR acts
like an internal start-up
at Knorr-Bremse.
— Dirk Hochstein Vice President E-Mobility
Knorr-Bremse is the global market leader
for braking systems and a leading supplier
of other systems for commercial vehicles.
Our ambition in the eCUBATOR is not just to
defend this position but to open up new
business areas, partnerships and alliances in
the field of electric mobility over the next
three years. With this in mind, we keep a very
close watch on our markets, sounding out
which players might be potential partners
or whether acquisitions might make sense.
The eCUBATOR acts like an internal start-up
at Knorr-Bremse and is a key catalyst for
innovative working methods. Everything
good and useful that is created here will
flow back into the Group and strengthen it.

Electric mobility and automated driving are
triggering a fundamental rethink – exerting
pressure, setting the pace. There is no master
plan, no specification sheet, for what trucks
will look like in the future. Instead there is a
proliferation of ideas, scenarios and trends.
This fuzziness, this uncertainty is what we work
with in the eCUBATOR: We start small, setting ourselves short-term project goals and
taking stock before formulating the next
new goals. Then we repeat this loop as we
work our way forward. In the eCUBATOR
we are working on the drive system landscape of the future for commercial vehicles,
investigating – for example – what that
means for the braking system or pneumatics. Sometimes this means we are operating
in completely uncharted territory and we
can work in a very free and creative way,
which I absolutely love!

The Munich team keeps in regular touch with colleagues in Budapest,
the second eCUBATOR location, via video conferencing, for example.

27

28

KNORR-BREMSE AG MAGAZINE 2020

A N E W W AY O F W O R K I N G

CLOSER TO THE CUSTOMER

 Our ambition in the
eCUBATOR is to operate
in a more systematic,
customer-centric way.
— Daniel Geis-Esser Product Manager
Customer Strategy E-Mobility
We are aiming to advise commercial vehicle
manufacturers about which technologies
will prove to be both innovative and suitable
for everyday use in the future. This means
working closely with our customers to explore
what the air supply, energy supply or brake
control system of a truck or bus of the future
could look like. What changes will we see
in axle design? How big will the batteries be?
What does that mean for the installation
envelope and – as a result − for how our systems are integrated? Our ambition in the
eCUBATOR is to operate in a more systematic,
customer-centric way and to develop dem
onstrators and, ideally, systems suitable for
small-series production, at a much faster
pace. This calls for thinking outside the box
and adopting a deliberately cross-functional
approach, breaking down silos and departmental barriers. For our current projects, it
means that their priority status is constantly
being re-assessed. I love this juggling, and
working with limited resources. It makes us
innovative and realistic at one and the same
time. The close links with our colleagues in
Budapest and in the core organization are
hugely important. We may work indepen
dently – but definitely not in isolation.

New thinking requires new
forms of work. eCUBATOR
has been designed with this
conviction in mind.

 Every team is different –
that’s what makes us
so strong.
— Andreas Anderson Scrum Master
I support the project teams, enabling them
to work in an agile, efficient and above
all self-organized way. I observe and analyze
how the teams are working and what stage
they are at. I coach them too, discussing with
them what holds them back, what helps
them, and how they relate to each other. The
key factor is that I’m not controlling or supervising the teams. Also I don’t bind them
into a rigid framework of rules – after all,
that would be completely contrary to the
individual character of each team and each
sprint. This is all about empowerment and
individual responsibility. Every team is different and that’s what makes us so strong.

CRADLE OF THE FUTURE

The Scrum master organizes and
evaluates the Daily Scrums and
Sprint Reviews. In these events,
team members present to each
other what they’ve done in the
last 24 hours and what the next
24 hours look like.

PURSUING CONCRETE GOALS

 We’re working on the
new technologies and
solutions the world
needs in the future.
— Gabor Fojtyik
Team leader of eCUBATOR Budapest, Hungary
Someone described our development work
as a playground for engineers. That’s true
in the sense that we can operate very freely
and work on brand new ideas. For an engineer like me it’s a dream job. We’re working
on the technologies and solutions the world
needs in the future, creating products unlike
anything currently known today. This is a
tremendous motivation – but also a responsibility. In this so-called playground, we are
fulfilling a very serious task – the task of developing Knorr-Bremse’s future business.
We want to make electric vehicles safer, more
comfortable and more efficient. For example
with new redundant power management systems or new brake control systems that keep
commercial vehicles stable on the road while
driving. Another example is electromechanical brakes for electric vehicles. But eCUBATOR
in Budapest is not just a think tank – we also
have our own workshop for the first prototypes. The things get alive – but that’s the
way we engineers like it.

A creative working environment
is also important at eCUBATOR in
Budapest. The multinational team
is in direct and close contact with
their colleagues in Munich.
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Leaving nothing
to chance
Knorr-Bremse has applied for or been granted around 11,000 individual
patents. The world’s leading manufacturer of braking systems for
rail and commercial vehicles has been responsible for over 80 percent of
groundbreaking innovations in the braking systems sector in recent
decades. Delivering this level of innovation clearly requires an effective
innovation process. But how does it work in practice? Our two experts
reveal all.
T E X T: A L E X A N D R A S C H R Ö D E R

Knorr-Bremse is a past master at the art of turning
good ideas into profitable innovations. The brake specialists from Munich are responsible for almost all of
the key innovations in the braking systems sector over

Christian Staahl
As Head of Technology and
Innovation Management at
the Commercial Vehicle Systems
division, Christian Staahl is
responsible for the systematic
identification of new products
and services. He is also in charge
of managing technological
risks and opportunities across
the division.

Martin Ertl
is Vice President Innovation and
Portfolio Management at the Rail
Vehicle Systems division. As such,
he is responsible for function
areas including ‘Innovation and
Technology’ and ‘Processes and
Simulation’. He also manages the
division’s development project
and product portfolios.

the past few decades. That includes nine out of ten
in the rail sector alone. And this is as it should be – after
all, every innovation that is successfully brought to
market is an economic driver of the company’s future.
With its highly-skilled personnel, efficient processes
and targeted investments, Knorr-Bremse is extremely
well placed to deliver innovations. Even in 2020, in
the midst of a global pandemic, the Company still invested over six percent of its revenues in leadingedge research and development projects – more than
any of its competitors. Christian Staahl and Martin
Ertl are responsible for the innovation process at KnorrBremse. Staahl is Head of Technology and Innovation
Management in the Commercial Vehicle Systems (“Truck”)
division, while Ertl is Vice President Innovation and
Portfolio Management in the Rail Vehicle Systems (“Rail”)
division. As they see it, Knorr-Bremse’s technology
leadership is first and foremost based on its outstanding technical expertise. It is this in-depth understanding

 Simple and efficient
processes provide
comparability, control
and direction.
— Martin Ertl
Vice President Innovation and Portfolio Management,
Knorr-Bremse Rail Vehicle Systems

L E AV I N G N OT H I N G TO C H A N C E

of the systems used by its customers that allows the
company to supply them with integrated, highly customized solutions. The right structures are key to ensuring
that this expertise delivers to its full potential – innovation processes must be efficient, transparent and agile.
Their goal is the same in both divisions: to create targeted solutions by combining innovation and vision.
Analysis and vision
Staahl and Ertl’s teams keep the visionary perspective in
mind when they monitor the major trends that are transforming people’s lives around the globe. This ensures that

the innovations they go on to develop address the key
technology gaps. To do this, the developers use a threestage analysis system focused on the global megatrends
of urbanization, digitalization, sustainability and mobility.
In the Rail division, these are broken down into strategic
focus areas that in turn give rise to concrete programs.
For instance, the sustainability megatrend gives rise to the
Life Cycle Management focus area and within it the Condition-Based Maintenance program. “Our focus is always
on the customer’s requirements,” explains Ertl. “Condition-based maintenance for rail vehicles is mostly about
cost-effectiveness and availability. We can save resources and money by replacing components as and when
required by their actual condition, rather than following
fixed maintenance routines. At the same time, well maintained vehicles are less likely to suffer failures.”
The Truck division applies a similar hierarchy: The megatrends are broken down into industry trends, which are
in turn subdivided into innovation fields. “We treat these
as search fields. Once they have been defined, we begin
the actual development work,” explains Staahl.

The innovation process
Below, we outline a simplified version of the process that both divisions
use for their development work. The individual process steps are implemented
in an agile manner and adapted to each innovation project.

Idea generation
Defining and evaluating the relevant
innovation fields: What needs will
customers have in the future and how
can Knorr-Bremse meet them?

1

2
Foresight
A visionary look at the future: Which tech
nological and social trends are becoming
more important, and how might they affect
the regulatory framework?

3

Proof of Concept
Proving that a project is feasible: What
preparation is necessary for this particular
development? Is the Executive Board
willing to authorize it?

4
Idea screening
Detailed analysis of potential innovation
projects: What are the project’s benefits,
costs and risks? What does the Executive
Board think of the business case?

5

SERIES PRODUCTION
Development and testing
Preparing to implement the project: What should
the detailed design planning look like? Does
the prototype meet the relevant requirements?
How can the project be capitalized?
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Direction and structure
Both experts see obvious benefits in these clearly defined structures: “Simple and efficient processes provide
comparability, control and direction,” says Ertl. The people working on a development project don’t necessarily
all have an overview of its overall progress. Clear structures and frequent tollgates help to determine whether
the project is on course, whether its course needs to
be altered, and whether it has achieved its goals. “This is
vital for keeping to our budgets, schedules and capacities,” Ertl notes. This structure also facilitates the transparent allocation of roles and responsibilities. According
to Staahl, “It eliminates uncertainty among those involved
in the project. Everyone knows exactly how they can
contribute to achieving the common goal.”
Management and reviews
In 2019, the Truck division introduced an all-new technology and innovation management (TIM) process in
order to improve the clarity, transparency and efficiency of its development work. “The old process was very
abstract – it took a 160-page document to explain it. It
was hard for people to buy into this in practice,” says
Staahl. The new TIM can be summarized on a single page,
he adds, and there is another major advantage in the
structured management approach – the people working on a project report to management on a regular
basis. This gives more structure to their work and ensures

that ideas and development projects don’t simply fizzle
out. Ertl agrees that this structured control process is
key. Among other things, it helps to stop people heading off in a less promising research direction in their
quest for new ideas, or “flogging a dead horse”, as he puts
it. “It takes a lot of time and patience to turn radical
and disruptive innovation ideas into successful solutions.
So if it looks like an idea is unlikely to deliver the desired results, it makes sense to devote the available resources to something with a better chance of succeeding,” says Ertl. And he stresses the importance of a corporate culture that supports this kind of candid dialogue: “You must be allowed to make bold changes of
direction.” Staahl goes further still: “Sometimes you
have to deliberately rip up everything you’ve done so
far. And that won’t go down well with everyone, espe
cially if they’ve put a lot of time and effort into it.”

L E AV I N G N OT H I N G TO C H A N C E

 The transparent allocation
of roles and responsibilities eliminates uncertainty
among those involved in
the project.
— Christian Staahl
Head of Technology and Innovation Management,
Knorr-Bremse Commercial Vehicle Systems

Teamwork and individual brilliance
A strong team needs different types of people – diversity is one of the keys to success. Sometimes it takes new
people with their own unique perspectives and ideas to
find a solution. According to Staahl, the most groundbreaking innovations often come about through knowledge transfer from other industries where a solution
to a similar problem already exists. The people behind
these innovations combine expertise in their own field
with a wider intellectual curiosity. “These discoveries are
exceptional feats of cognitive transfer,” explains Staahl.
“First, you need a very good understanding of your own
particular problem, and then you need the ability to
apply your observations from another field to that problem.” Of course people sometimes have flashes of inspiration and Eureka moments,” adds Ertl, “but unfortunately they don’t tend to follow in quick succession.”
Ultimately, innovation is always about teamwork, not
individual brilliance – you are always building on the
work of others. All of this also applies to Knorr-Bremse’s
two divisions, which are always on the lookout for opportunities to leverage synergies and set up joint working groups. “Because the demands on road and rail
vehicle components are so different, the greatest potential for synergies is at the level of basic technologies
and methods rather than at the actual product level,” explains Ertl. He cites the example of data analytics, where
data on parameters such as operating temperature, operating time, vibration and noise is collected in order
to diagnose the “health” of a component or system. Potential for cooperation and synergies between the two
divisions also exists in the fields of simulation, sensor
technology, artificial intelligence and cybersecurity.
The latter is particularly vital to ensuring the company’s
ongoing success in a digitalized world. Clearly, innovations have little to do with luck or serendipity. Instead,
they depend on the ability to strike just the right balance between vision and customer requirements and
between profitability and investment risk. And this in
turn calls for an agile, efficient and transparent underlying process that is easily bought into by the company’s
employees.
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Research Trip
At Knorr-Bremse sites around the world, some 3,500 employees
are engaged in research and development, creating technologies for the rail and commercial vehicles of the future. Working
in state-of-the-art development centers, seven of which are
located near key account customers, they also support these
customers’ homologation efforts. Join us on a research trip
across three continents.
T E X T: T O B I A S R O H E

USA

RESEARCH TRIP

GERMANY

HUNGARY
INDIA
CHINA
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Elyria offers a mix of
historic urban settings
and a lush park system.
The Bendix R & D Center
has a proud history
of its own as a source
of ideas for more road
safety in the Americas.

U
S
A

E LY R I A S I T E
Pioneer town and traditional
industrial location on the Black River,
west of Cleveland, Ohio
City population: 50,000
Bendix R & D employees: 236
Division: Commercial
Vehicle Systems
Innovation task: Braking systems for
commercial vehicles, ADAS and HAD

At the source of inspiration: Elyria R & D Center
The North American headquarters for Bendix Commercial Vehicle Systems LLC remains the company’s engineering and R & D leadership hub. Like the Elyria headquarter, the R & D Center opened in 1941. In 2002,
Bendix became a part of Knorr-Bremse. The agenda and
R & D activities of over 230 engineers across Bendix’s
multi-location North American operations are guided
from the Elyria-based management group. Together,
the efforts of the North American team have produced
over 470 patents and over 1,500 invention disclosures
worldwide, including the first desiccant air dryer, the first
commercial application of air brakes, the design, development and launch of the dual air brake system, along
with the development of ABS-based ESP systems, collision mitigation and ADAS (Advanced Driver Assistance
Systems) for North America. Bendix today focuses on
innovative, integrated safety solutions, from compressors
to the wheel-end. Specific system area focus encompasses brake control mechatronics, stability, ADAS, HAD
(Highly Automated Driving) – including the development of the North American brake control redundancy
architecture for level 4 automated vehicles – steering
systems, air charging systems, pneumatic and mechatronic valves, actuation, air disc brakes and more. Among
the equipment to support the efforts of Bendix, the North
American R & D locations have a complete complement
of test cells, engineering garages, brake dynamometers,
hardware-in-the-loop and software-in-the-loop, as
well as access to test tracks that further underpin the
company’s rigorous testing activities.

RESEARCH TRIP

MUNICH SITE
Former royal and imperial residence,
center of the automobile industry,
gateway to the Alps
City population: 1.5 million
R & D employees: 679
Divisions:
Rail Vehicle Systems
and Commercial
Vehicle Systems
Innovation task: Development of
system solutions for both divisions
using test benches and test facilities
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The view of the Alpine
peaks from the Knorr
Bremse buildings inspires
our engineers to scale the
pinnacles of science at
the development center.

Scaling the pinnacles of science:
Munich development center
With over 800 workplaces envisioned on more than
35,000 square meters of space in two leading-edge
building complexes, the Development Center in Munich
is more than just a place where know-how is put to
good use. The interdisciplinary exchange that goes on
here keeps the Center with its impressive architecture
at the forefront of generating new knowledge. Built between 2014 and 2016, the existing building represents
a total investment of 90 million euros. Since 2016, engineers and technicians from both divisions have been
working here side-by-side on products and systems for
the rail and commercial vehicles of the future. With
a total floorspace of 17,000 m2, the facility houses 100
state-of-the-art test rigs and equipment for conducting
technical tests and quality assurance operations. As many
as 350 experts in engineering, technical testing and
materials technology work here, supporting customers
in the fields of product and operational safety, as well
as helping them comply with rigorous rules and regulations. The building was designed along the lines of
the Knorr-Bremse innovation process (described in more
detail in “Leaving nothing to chance” on page 30),
which the architects translated into office spaces, workshops and laboratories, all in close proximity to one
another – a solution that facilitates cross-disciplinary
networking. In the next phase, a second building
complex covering a total of 18,600 m² will be added to
the Development Center. Opening in 2021, the new
facility will host some 460 office workstations along
with spaces for the associated development work.
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SCHWIEBERDINGEN SITE
What is today the Stuttgart
Metropolitan Region was previously
home to the Celts, the Romans
and the Dukes of Württemberg
City population: 11,000
R & D employees: 228
Division: Commercial
Vehicle Systems
Innovation task:
Systems expertise in braking, steering
and driver assistance technology

The baroque
palaces located near
Schwieberdingen are
mighty impressive. So
too is the technology.

A rich heritage of experience and knowledge:
Schwieberdingen R & D Center
The Schwieberdingen site with a total of 280 employees
plays a groundbreaking role in Knorr-Bremse’s system
and platform development work. In the local R & D Center,
which opened in 1997, some 230 people are working
on electronic braking systems for commercial vehicles,
including ABS, ASR, EBS, ESP and AEBS (Advanced Emergency Braking Systems). As part of a global development
network, Schwieberdingen also designs the ECU platforms for all the Commercial Vehicle Systems division’s
electronic products. In the field of ADAS/HAD, the focus
is on driver assistance systems and highly-automated
driving functions, as well as the development and testing of redundant braking or steering systems. The facilities available at the Schwieberdingen R & D Center for
simulating and testing electronic products and complete
systems (both on test rigs and in vehicles) are crucial
to the development work that goes on here.

RESEARCH TRIP

A tradition of innovation:
R & D Center Rail Systems Budapest
Knorr-Bremse Rail Systems Budapest develops and manufactures braking systems for rail vehicles and complex
brake control and air supply units, as well as an almost full
range of components for freight cars. The local R & D
center employs more than 200 engineers on 5,500 m2 of
floor space, with an additional 3,500 m2 test facility.
The test center is equipped with different test benches

for environmental, shock and vibration, functional and
endurance tests. In one example, the field results on
wheel-rail contact, obtained in cooperation with the
Hungarian State Railways, are fed into the wheel slide
protection test bench to help simulate the braking process and qualify the relevant components and algorithms. In 2017, substantial investment was injected into
the R & D Center to enable it to be involved in global
high-tech development projects, in particular in the fields
of brake actuators, hardware and software, technical
calculation and testing.

Budapest is one of the
great cultural capitals
of Europe. It has long
reserved a firm place for
the art of engineering.

Working in tandem:
R & D Center Budapest & Kecskemét
The importance of the R & D Center is reflected in its
size: More than 300 experts work on the future of commercial vehicles at two specialized locations − the R & D
Center in Budapest and the Test Center in Kecskemét. The
unit works closely with several universities and the new
ZalaZONE vehicle test track. In Budapest, they not only
develop software, for example for EBS and ABS, driver
assistance systems and air supply units, they also drive
forward the development of solutions for electric vehicles within the eCUBATOR and for other future product
concepts within Advanced Engineering. The design team
in Kecskemét, meanwhile, specialize in the field of plastic
materials. Other specialties of the Test Center include
environmental and product-specific function and endurance tests. The efforts of both R & D locations regularly
generate groundbreaking research projects. Impressive
examples include the new Global Scalable Brake Control
(described in more detail in “New directions” on page 46)
and solutions for automated driving, such as the Highway Pilot.
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BUDAPEST SITE
Capital of Hungary, unique mix
of architectural highlights and spa
culture on the Danube
City population: 1.8 million
R & D employees: 216 (RVS), 322 (CVS)
Divisions:
Rail Vehicle Systems
and Commercial
Vehicle Systems
Innovation task: hardware and
software for braking systems (RVS),
driver assistance systems,
electromobility (CVS)
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Pune has always been a
proud city and a scientific
center of wide renown.
No wonder excellent
development engineers
feel at home here.

Lit up by knowledge: Knorr-Bremse Technology
Center India Private Limited (TCI, Pune)
Today, most Knorr Bremse Group sites from both divisions rely on technical support from Pune. Founded in
2013, the Technology Center India (TCI) currently employs around 500 engineers. Their activities include not
only electronics (hard and software) but also software
tool development, “hardware-in-the-loop” and “softwarein-the-loop” testing, pre-compliance testing, obsolescence management and mechanical design, to name just
some. The many simulation experts based here perform
a broad range of static and dynamic simulations to support state-of-the-art, efficient product development.
Some projects, such as electronics hardware development
for trailers or obsolescence management for certain rail
vehicle components, are carried out exclusively at this
center.

PUNE SITE
Cultural and scientific center on the
Deccan Plateau in western India
City population: 3.3 million
R & D Employees: 518
Divisions:
Rail Vehicle Systems
and Commercial
Vehicle Systems
Innovation task: software
development, simulations
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SUZHOU SITE
Boomtown near Shanghai with
a history stretching back over
2,500 years. One of the oldest cities
in the Yangtze River basin
City population: 10 million
R & D Employees: 94
Division:
Rail Vehicle Systems
Innovation task:
Regional customer support,
brake discs and pads

Flourishing future: Suzhou R & D Center
Knorr-Bremse Rail Vehicle Systems (Suzhou) Co. Ltd.,
established in 2005, is a major production site for brake
control systems, bogie equipment, air supply and hy
draulics, serving the highly dynamic and growing Chinese
domestic and export markets. In 2016, following the
expansion of its manufacturing facility here, Knorr-Bremse
built a state-of-the-art test center for rail vehicle systems.
As a result, the company can now meet the localization
requirements for the regional market. New innovations
are put through their paces here on the widest range of
test rigs, including a fully equipped dynamometer test
rig, a type of testing equipment previously only available
at company headquarters in Munich. Nearly 100 engineers who work in the Suzhou R & D Center perform more
than 90 percent of customer-specific engineering jobs
for Knorr-Bremse projects in the Chinese market. As part
of this work, the engineers assume responsibility for
all areas, including installation inspections, sub-project
management, series design and validation tests of air
supply, bogie equipment, brake control systems and hydraulics. In addition, the Suzhou R & D Center has also
taken over some of the Group’s international innovation
work, including the development of brake discs and
pads made from ceramic matrix composite (CMC).

Suzhou is the city of
gardens and water −
the perfect environment
in which to optimize the
train as a sustainable
mode of transportation.
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EAGLE EYE

Knorr-Bremse and Israeli start-up Rail Vision are working together to produce obstacle detection systems
for Autonomous Train Operation. Where can these
systems be used, how do you collaborate effectively
with a start-up, and how can artificial intelligence
make for greater safety? We spoke with Dr. Nicolas
Lange, Chairman of the Management Board of
Knorr-Bremse Rail Vehicle Systems, and Shahar Hania,
co-founder and CEO of Rail Vision.
I N T E R V I E W: M AT H I A S H E E R WAG E N

26m
signal

Digitalization’s growing influence in the rail industry
is paving the way for the progressive introduction
of Autonomous Train Operation (ATO). Why is it strategically important for Knorr-Bremse to be driving
forward the technology that can realize the vision of
ATO?
Nicolas Lange Autonomous Train Operation is coming,
for several reasons. Even today, there are hardly enough
drivers, and there is room for improvement with regard
to both transportation logistics and of course safety.
We want to expand our product portfolio accordingly
and align it with what customers are asking for, which
includes ATO. However, we are not going to become suppliers of complete ATO solutions – that role will fall
mainly to the vehicle manufacturers. But Knorr-Bremse
aims to supply those manufacturers with subsystems
and partial solutions that support safe autonomous
operation.
One of these subsystems is being developed by
Rail Vision, a company in which Knorr-Bremse
has acquired a 36.8% stake. Why does this investment make sense for both companies?
Nicolas Lange Safety technology is part of KnorrBremse’s DNA. But our technology has a strong mechatronic focus – we are not experts in camera systems
or automatic obstacle detection. That’s where the flexible use of external know-how can help to make us
stronger. The way that the environment observation
systems and the brakes work together will be critical
for Autonomous Train Operation, making Rail Vision
and Knorr-Bremse a perfect fit in terms of the expertise that they bring to the table.
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Shahar Hania Absolutely, companies need to stay on
their toes and can’t afford to let the developments of the
next five to ten years pass them by. Knorr-Bremse
has understood that the necessary strategic technology already exists, and recognizes the opportunities
offered by obstacle detection, connectivity and the cloud.
Moreover, Knorr-Bremse realizes that whoever is first
to offer this technology in the rail industry stands to gain
a big share of the market.
Where can ATO solutions with obstacle detection
systems be deployed?
Nicolas Lange Obstacle detection comes into its own
wherever the potential hazards are greater, for instance
in metro, commuter train and light rail vehicle applications. Our aim here is to enhance safety by providing
drivers with support in difficult situations, for example
when fog, rain or snow cause poor visibility. Or when a
train emerging from a dark tunnel arrives at a brightly
lit station.
Are you also planning to use this technology for
freight trains?
Nicolas Lange There is a lot of potential in this area,
too. One initial application of the Rail Vision technology
could be on autonomous freight trains crossing vast
areas of empty desert in a country like Australia. The abil-

 Artificial intelligence
has now reached the
point where it can do
better than humans.
— Shahar Hania
CEO and co-founder of Rail Vision

ity to cover long distances without a driver is particularly
desirable in this type of scenario. Firstly, because there
are hardly any drivers for this kind of work anymore. And
secondly, because the driver has to be constantly vigilant, but nobody can maintain that level of attention for
such long periods of time. Machines are much better
at this kind of thing.
Shahar Hania Train drivers are not allowed to work
more than eight hours a day or so, and they have to take
compulsory breaks. On long routes like these, our systems deliver huge efficiency gains by allowing trains to
keep running non-stop. They also make it possible to
reduce the headway between two autonomous trains,
which means that trains can run more frequently. Train
operators also need to factor in the contribution that our
systems make to greater safety. A freight train derailment can easily cause millions of dollars’ worth of damage. Our system only needs to prevent a single accident
to pay for itself.
Why has Rail Vision chosen to use artificial
intelligence in its obstacle detection systems?
Shahar Hania Until now, detection algorithms have
performed much worse than humans at identifying obstacles. But artificial intelligence has now reached the
point where it can do better than humans. We can now
detect obstacles up to two kilometers away, something no train driver can do. But first of all, you need to
train the AI. In order to learn what a bridge, a tree or
a signal looks like, the system has to process huge volumes of data. Although this is a very demanding process, the results so far speak for themselves.
The system is being developed mainly in Israel.
How does an agile start-up like Rail Vision collaborate
with a global corporation like Knorr-Bremse?
Nicolas Lange We want to take full advantage of the
agility offered by start-ups like Rail Vision. That’s why we
have acquired stakes in various start-ups without taking
them over in the traditional sense. We have deliberately
refrained from integrating the small, agile team in Israel
into our own development teams. It’s an approach that
does require a change in our mindset, and some of our
employees have found this challenging. But on the whole,
it is working exceptionally well.
Shahar Hania In a partnership like this, the most important things are trust, respect, and the people you
work with. We have received excellent support from
Knorr-Bremse – we are in touch almost every day and
have a personal contact for any technical questions.
We’ve been amazed at how quickly they reply. I think
Knorr-Bremse has learned a lot about collaborating
with start-ups, agile working and rapid decision-making. I can imagine that these things are a challenge
for any large company.

EAGLE EYE

The partnership with SBB Cargo in Switzerland is
a sign that the investment is starting to bear fruit.
Can you tell us a little about this project?
Nicolas Lange It takes at least two people to operate a
shunting locomotive: the driver, and someone outside
the vehicle to assist with the shunting itself. Thanks to Rail
Vision’s camera technology and the ability to send data
to a tablet, the locomotive can now be controlled remotely with no one on board. As a major operator, SBB was
looking for an experienced partner who could support
and integrate this technology. We were able to give the
project the decisive push it needed when we stepped in
as the intermediary between Rail Vision and SBB in 2019.
Shahar Hania Our system comprises at least two external cameras and a central processor. We developed and
produced the entire system ourselves in a year and a half.
Due to the coronavirus restrictions, we have produced
a video guide to help with the installation in Switzerland.
Initially, 30 locomotives will be equipped with the system, and we are hopeful that more orders will follow.
Nicolas Lange This technology provides an outstanding
solution to the shortage of personnel. That explains why
there is also so much interest in other countries that rely
heavily on rail transportation, such as Japan. This really is a
model use case for many rail operators around the world.
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 Knorr-Bremse aims to
supply manufacturers
with subsystems and
partial solutions that
support safe autonomous operation.
— Dr. Nicolas Lange
Chairman of the Management Board of Knorr-Bremse
Rail Vehicle Systems

Rail Vision sensor technology
In its surroundings detection system, Rail Vision uses a combination of high-resolution video and infrared
cameras. The technology enables obstacles to be “sensed” through differences in temperature. This configuration
delivers very vivid and informative images that can also be analyzed far more quickly than radar images.
Thanks to this unique hardware, which it combines with cutting-edge AI software, Rail Vision is the market
leader in the field of surroundings detection systems for rail applications.

Detecting objects and obstacles
In the future, the aim is for the system to be able to identify not only
pedestrians but also signals and other items of rail infrastructure. Artificial
intelligence helps classify objects and analyze the data. Thanks to real-time
surroundings detection, any damage to the tracks, switches or overhead
lines can be detected before these can fail and cause disruption.

Distance
With its high-resolution sensors, the system is able
to detect obstacles up to two kilometers away.
For applications in high-speed trains the aim going
forward is for the cameras to be able to monitor
the track ahead at a distance of up to four kilometers.
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New directions
The new Global Scalable Brake Control system, or GSBC
for short, clears the way for much simpler system layouts,
fewer components and reduced weight. Above all,
though, GSBC offers commercial vehicle manufacturers
a future-ready platform to support upcoming driver
assistance functions and highly automated driving.
T E X T: V O L K E R J O K S C H

For many years it has been standard practice for manufacturers to fit their vehicles with different braking systems
in different countries. Even in the case of vehicles built
for the global market, with the same basic modular design,
in some countries a simpler Anti-lock Braking System
(ABS) is the preferred specification, in others a more elaborate Electronic Braking System (EBS). This means working with two separate system architectures, and with separate version management for both products and
software. Clearly, there has to be a more efficient way.
Harmonized system architectures
Global Scalable Brake Control (GSBC) marks a ground-
breaking change of direction – from two systems to a
streamlined, “one-size-fits-all” solution. This new brake
control system reduces component proliferation by
integrating all parts into a single technical platform. At
the same time, however, GSBC’s modular component
system still allows it to cater to the market demand for
different versions. “The different modules can be combined and configured to match any required vehicle
functionality and equipment level,” says Christian
Urban, Vice President Center of Competence (CoC) Brake
Control at Knorr-Bremse Commercial Vehicle Systems.
“The harmonization extends all the way from mounting
positions, electric wiring/pneumatic line routing and
the positioning of connection points, right through to
the individual components themselves.” As a result,
the adaptation costs for manufacturers are significantly
reduced, whether they are fitting a standard ABS system in a tractor unit or an ABS system with multiple additional functions in a multi-axle special-purpose vehicle.
More functions – up to 50 percent fewer parts
With its streamlining of components and modular overall system architecture, GSBC paves the way for more
cost-effective system layouts. For a high-volume standard

vehicle such as a two-axle semitrailer tractor, only half
the previous number of components is required. “In
addition to the savings on components and weight, further benefits for OEMs include significantly simplified
installation in the vehicle and easier parts management,”
explains Urban.
Knorr-Bremse has also streamlined the design of the
central control unit, the nerve center of the system,
where a further two functions – acceleration and yaw
sensors – have been integrated directly into the control unit housing. For vehicle manufacturers, this further

NEW DIRECTIONS

GSBC comprises a set of components – including
the central control unit and a range of sensors
and pneumatic valves – which can be mixed and
matched to suit any vehicle.
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reduces the cost and effort involved in stocking and
installing separate components.
Self-learning system is future-ready
for complex additional functions
While the passenger car market presents a relatively clear
and transparent range of design variations, the diver
sity and complexity of versions in the commercial vehicle sector is huge. Many of the characteristics on which
these versions are based, for example overall length, number of axles, wheelbase specifications, configuration
as a solo vehicle or truck/trailer combination, center of
gravity etc., must also be taken into account in the
design of the braking system, and have a significant
impact on vehicle dynamics and deceleration. If the
braking system software were optimized for only one
specific type of vehicle, it would have to be adapted
manually for every individual vehicle version, creating
a vast amount of work. Version management alone
would consume a huge number of man-hours.
GSBC gets round all this by automatically adapting to
different vehicle versions, using further-improved self-
learning software functions and pre-defined parameter
sets. “The new GSBC brake control system detects wheel
spacing and steering geometry largely automatically.
The software can then select the most appropriate parameters for the individual vehicle, thereby significantly
reducing manual parameterization work,” says Jan Mayer,
Head of Product Line ABS/EBS/GSBC at Knorr-Bremse
Commercial Vehicle Systems.

Modular system for the software too
Just like the hardware components, the GSBC software,
too, is based on a modular system. Here, along with
systems already firmly established in the marketplace,
such as ABS, traction control and oversteer/understeer
compensation, the spectrum of functions also extends
to features such as synchronization of the service brake
and retarder (brake blending), hill start assistance, and

automatic application of the brakes when a cab or bus
door is open. Based on this modular infrastructure,
implementing new functions is a very simple procedure.
Customers can easily integrate entire function modules
as an add-on to the GSBC hardware and software.
Platform for complex driver assistance systems
Driver assistance systems such as Adaptive Cruise
Control, Emergency Brake Assist and Turn Assist are
able to communicate with the GSBC system and the
different braking functions. If, for example, Adaptive
Cruise Control detects a significantly slower-moving
vehicle in front, the system can use the GSBC software
to apply the brakes.
An even more complex, and no less safety-critical application involves the integration of braking functions in
the next generation of turn assist systems. Up until now,
such systems have been confined mainly to issuing driver
warnings, in the form of visual and audible alerts, and have
not included automatic braking or steering intervention. However, the very limited space between the vehicle and road users moving alongside it means that in
nearside-turning situations – which are the focus of such
systems – the available reaction times for the driver
are extremely short. But as Jan Mayer explains: “An integrated automatic system can take the necessary braking action even in situations where the time it takes for
a driver to react means there would normally be no
chance of doing so.” Such a function can prevent a collision by braking the vehicle automatically or, if necessary, using the integrated steering control to avoid a collision. For this application too, the modular software
architecture of GSBC means that the relevant software
module can be easily added and duly configured.
When the brakes act as a steering aid
The main function of a brake control system is to actuate individual wheel brakes. It performs this task by
releasing a specific quantity of compressed air which

 In automated driving mode, if the
steering system fails, GSBC will allow
the braking system to take temporary
control of steering tasks.
— Christian Urban
Vice President Center of Competence (CoC) Brake Control, Knorr-Bremse Commercial Vehicle Systems

NEW DIRECTIONS

closes the brake calipers on the selected wheels and
squeezes the pads against the friction surfaces. “Not
only can braking be used to decelerate the vehicle per
se; it is also possible to use selective braking of indi
vidual wheels to produce a steering effect. For example,
if a fully laden semitrailer rig is showing a tendency
to understeer, continuing to head straight on rather than
going round the corner, applying the brakes to the
rear wheels of the tractor unit on the inside of the turn
will correct the understeer,” notes Christian Urban.
Knorr-Bremse has refined this technique of brakebased steering to the point where a semitrailer tractor
equipped with such technology was recently able
to complete a full trip round a cornering circuit at the
company’s Arjeplog test site in northern Sweden
with no manual steering intervention. The associated
software was integrated in the GSBC system. The
system also included the Electronic Stability Program
ESP, designed to prevent the vehicle from overturning, jackknifing or snaking. “For manufacturers, this kind
of steer-by-brake system has great potential for the
development of highly automated driving technology,”
says Christian Urban. “The automatic system must be
designed in such a way that whenever it takes over the
steering, the vehicle cannot run out of control even
if an electronic subsystem fails. And while installing a
redundant steering system is not an economically viable proposition, the braking system is already on board.
In future applications, our GSBC system, with its ability
to handle steering tasks temporarily, will provide an extremely cost-effective redundancy solution.”
Intelligent integration of brakes and steering
Since 2016, Knorr-Bremse has been steadily extending
its systems expertise in the steering market, positioning
itself as a one-stop provider of highly integrated systems
and of new functions in the field of driver assistance and
automated driving. In April 2019, Knorr-Bremse acquired
the commercial vehicle steering business of Hitachi,
Japan. This was followed in 2020 by the takeover of R.H.
Sheppard, a leading supplier of commercial vehicle
steering systems to the North American market. “For
driver assistance functions and automated driving
technologies, full control of vehicle dynamics is essential. The most important actuator systems in this respect are the brakes and steering,” explains Urban. With
the expertise of Hitachi and Sheppard, Knorr-Bremse
has acquired a broad pool of global system know-how
in the field of steering actuation, clearing the way for
the development of complex driver assistance systems.
And indeed, the first tests of the redundancy concept
based on the new GSBC brake control system have already produced successful results.

Braking and steering
know-how under one roof
Knorr-Bremse is the global market leader for braking
systems and continues to steadily expand its expertise
in the field of commercial vehicle steering systems,
as the following timeline shows:

June

2016

Acquisition of steering
system manufacturer tedrive
Steering Systems, Germany

April

2019

Acquisition of the commercial
vehicle steering business of
Hitachi CVS, Japan

Spring

2020
Expansion of the joint venture
with Dongfeng, China, to
include commercial vehicle
steering components
Founding of the Global
Steering business unit

June

2020

Acquisition of R.H. Sheppard,
Pennsylvania, USA, a leading
supplier of commercial vehicle
steering systems to the North
American market

These acquisitions have strengthened Knorr-Bremse’s
position as one of the world’s leading suppliers of commercial vehicle steering systems. Steering systems are
also a key focus of work on the development of complex and highly integrated driver assistance systems
(DAS) and highly automated driving technology (HAD).
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We care
The Covid-19 pandemic presents serious difficulties for aid organizations
and projects. Funding for NGOs is on the line and, in some cases, the
valuable work they have been doing for years is now at risk of collapsing.
Knorr-Bremse Global Care is supporting people affected by the pandemic
and pressing ahead with education and WASH projects.
T E X T: I N G O W O E L K

WE CARE

Poverty and hunger are on the rise. The proportion
of people living in extreme poverty, which had been
falling globally for years, rose again in 2020, fueled
by the Covid-19 virus and its social and economic consequences. The resulting nutritional deficiencies are
weakening people physically, while a lack of sanitation
and inadequate water supplies provide a breeding
ground for disease. In this situation of social and economic hardship, many families are driven to choose
child labor over education. Even in industrialized nations, young people are among the pandemic’s losers.
Home schooling widens the education gap for disadvantaged groups in society who do not have the technology they need to take part in online learning.
As Julia Thiele-Schürhoff, Chair of the Executive Board
of Knorr-Bremse Global Care explains, Global Care has
responded to these challenges: “In 2020, we deployed
our emergency relief funds exclusively for Covid-19 relief
projects. Most of the money went to support ongoing
Global Care projects or our long-term partner organizations. The aim of our Covid-19 relief measures was to
ensure a rapid and real improvement in the situation of
those affected.” In addition, short-term Covid-19 assistance, such as financial and in-kind donations, was provided by Local Care, the organization that coordinates
community projects at Knorr-Bremse sites.
Emergency relief, education, WASH
Knorr-Bremse Global Care’s origins lie in emergency relief. The organization was set up immediately after
the tsunami that devastated South-East Asia in December 2004. At the time, the aim was to provide assistance
to the victims quickly and efficiently. In the past 15 years,
around 850,000 people have benefited from the work
of Knorr-Bremse Global Care as the organization has continued to structure its support and objectives. Some
of the rapid assistance provided in the year of the pandemic enabled partners to continue their work in the
key support areas of education and WASH (water, sanitation and hygiene). In 2020, Knorr-Bremse Global
Care firmed up its objectives in these two areas, which
are aligned with two of the 17 Sustainable Development Goals (SDGs) of the United Nations: SDG 4 Quality
Education and SDG 6 Clean Water and Sanitation.
Knorr-Bremse Global Care around the world
Knorr-Bremse Global Care has a global structure, comprising three regional non-profit organizations: North
America (in the USA since 2018), Asia Pacific (in Hong Kong
since 2019) and the original organization in Europe

Knorr-Bremse Global Care’s
Covid-19 rescue fund
As well as funding educational and WASH programs
in 2020, Knorr-Bremse Global Care spent almost
EUR 700,000 on measures designed to mitigate the
impact of the Covid-19 pandemic. This aid reached
more than 90,000 people around the world.
	56,000 people worldwide received food or food
vouchers to prevent them from going hungry
	30,000 people worldwide attended hygiene
awareness and training sessions
	10,000 children and young people were
equipped with devices and internet access to
enable them to take part in online lessons
	14,000 people received health support and
hygiene kits

(in Munich since 2005). Martyn Perkins of Knorr-Bremse
Global Care Asia Pacific describes the importance of
the regional structure in terms of Global Care’s activities
in India: “Having a local presence enables us to work
more closely with our partners Save the Children in
Delhi and Work For Equality in Methalwadi near Pune.
We get to know the communities we support and the
direct beneficiaries of our aid programs in person, and
can also maintain a long-term dialogue. This contributes to a very high level of local engagement, not least
on the part of the local Knorr-Bremse sites.”
India: Covid-19 emergency relief and WASH project
During the coronavirus crisis, whole families are often
seeing their sources of income dry up. Money is tight
and younger children are being taken out of school to
help earn a living. Aiming to break this cycle, KnorrBremse Global Care teamed up with Work for Equality,
an NGO in the village of Methalwadi, near Pune in India. During the Covid-19 pandemic, before the start of
a WASH project planned for the village, Work for Equality distributed 150 food and aid parcels to struggling
villagers with the help of Knorr-Bremse Global Care.
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Masifunde education center,
South Africa: During the
Covid-19 pandemic, the project’s
trusty minibus, which has
been transporting children and
young people for ten years,
was fitted with Covid-19 protective equipment and used
to transport food supplies funded
by Knorr-Bremse Global Care
to Walmer Township.
Alongside the distribution of
food parcels in Methalwadi in
India, villagers also received
behavioral and hygiene tips on
how to stay safe during the
Covid-19 pandemic.

The aim of the Covid-19
relief measures was to
ensure a rapid and real
improvement in the
situation of those affected.
— Julia Thiele-Schürhoff Chair of the Executive
Board of Knorr-Bremse Global Care

More than 775 children and adults benefited from the
donation. A total of 116,250 meals were provided
for the local communities. Prabha Vilas, CEO of Work for
Equality, says, “During the distribution, we facilitated
awareness sessions for the people and emphasized the
importance of following all the WHO guidelines, such
as social distancing, proper hand washing and wearing
a mask.” Although the Covid situation delayed planned
activities, Martyn Perkins of Knorr-Bremse Global Care
Asia Pacific says, “The Covid emergency relief program
rapidly gave us a better understanding of our new NGO
partners. This closer relationship will benefit the WASH
and school project in Methalwadi that we and Local

Care are supporting through various phases.” A WASH
program is due to start in Methalwadi in 2021, involving the construction of new toilets and the provision of
clean drinking water. This will be followed by a supplementary education program that will be set up to provide further training for the children and young people
in the villages.
South Africa: Educational advancement through
changemakers
Masifunde, an educational facility in Port Elizabeth in
South Africa, is a reliable partner working with township schools. Up to 450 children can take courses there

WE CARE

in school subjects or develop their talents. Masifunde
trains changemakers – talented young people from
Walmer Township who have received support in the
past and can then help other children in the community improve their skills, education and job prospects,
thereby bringing about real change in the community.
Knorr-Bremse Global Care has been involved with the
Masifunde project since 2008.
Germany: Bridging the online learning gap
“Education is the most important asset in a modern
economy,” says Frederik Kronthaler, Head of Youth Welfare at Condrobs in Munich. “And it is the only way of
giving children from all walks of life the same opportunities and the same level of participation in public life.”
The importance of digital access for education and work
has risen sharply with Covid-19 and the resulting social
distancing rules – both for adults working from home
and for children being home schooled. Not every family is in a position to keep up with the requirements.
Knorr-Bremse’s donation of 23 second-hand laptops
for Condrobs has enabled children and young people
in the Messestadt Riem project (PMR) to participate
fully in lessons again. This is particularly important for
secondary school students who are about to take their
final exams. Condrobs is an aid organization that offers
individual solutions, paving the way for people to live
self-determined, healthy lives. Knorr-Bremse Global Care
provided additional support in 2020 with a financial
donation to pay for food, second-hand smartphones
and pay-as-you-go SIM cards.

Food parcels for Walmer Township in South Africa, a community
that benefits from the Masifunde education project.

A strategy that targets
maximum impact
Knorr-Bremse Global Care’s strategy is built
around the systematic deployment of resources,
the high effectiveness of WASH and educational
activities with newly firmed-up objectives, and
the expansion of strategic partnerships.
Education: The goal in the field of education is
to provide young people with better access to
further education. As Knorr-Bremse Global Care
sees it, vocational training and better employment opportunities are key to improving people’s
lives. Knorr-Bremse Global Care wants to help
reduce levels of youth unemployment and offer disadvantaged people the opportunity to shape
their own lives and prospects.
WASH: Commitment to WASH is designed to help
reduce morbidity and mortality rates associated
with water-borne diseases. The projects we support
therefore focus on secure supplies of drinking
water and improved sanitation and hygiene. To
succeed in the long-term, WASH projects must
necessarily involve the local communities and
strengthen their sense of ownership, be it
through training measures or by creating jobs.

Strategic partnerships: In 2020, Knorr-Bremse
Global Care decided to enter into strategic partnerships with selected and proven partners. The
idea is to boost the impact of activities by focusing
on fewer projects. Engaging in targeted, lasting
partnerships not only benefits the project partners,
who can take a long-term approach to planning
their work: It also enables us to generate greater
identification with the projects we support, both
among our employees and in the communities
where our plants are based. In addition, longterm commitments facilitate better reporting
and more effective impact analysis.
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Key Performance Indicators
2020

2019

Percent change

Revenues

in € million

6,156.7

6,936.5

-11.2 %

EBITDA

in € million

1,106.9

1,328.7

-16.7 %

%

18.0

19.2

in € million

814.0

1,062.9

EBITDA margin
EBIT

%

13.2

15.3

in € million

750.6

907.1

EBT margin

%

12.2

13.1

Net income

EBIT margin
EBT

- 23.4 %

-17.3 %

in € million

532.2

632.0

Return on sales after taxes

%

8.6

9.1

Earnings per share

€

3.07

3.65

Incoming orders

in € million

6,441.8

7,065.9

-8.8 %

Incoming orders (December 31)

in € million

4,977.0

4,692.0

+6.1 %

Free Cash flow

in € million

687.3

860.6

-20.1 %

Operating Cash flow

in € million

1,036.0

985.8

+5.1 %

Capital expenditure

in € million

341.7

331.8

+3.0 %

%

5.6

4.8

in € million

396.4

396.9

%

6.4

5.7

Total assets

in € million

7,390.0

6,846.8

+7.9 %

Equity

+1.1 %

Capital expenditure in % of sales
R&D costs
R&D costs in % of sales

in € million

1,921.7

1,901.5

Equity ratio

%

26.0

27.8

ROCE

%

25.6

34.1

days‘ sales

43.6

42.0

161,200,000

161,200,000

Net Working Capital

-15.8 %

-15.8 %

-0.1 %

+1.6

Knorr-Bremse share
Number of shares
Dividend per share

€

Employees

1.52

1.80

-15.6 %

29,714

28,905

+2.8 %

The Knorr-Bremse share

Shareholder structure

The shares of Knorr-Bremse AG are listed
on the Frankfurt Stock Exchange.

As of: December 31, 2020

ISIN

DE000KBX1006

Common Code

186559398

Stock exchange code

KBX

Stock exchange segment

Regulated market,
Prime Standard

Indices

MDAX, Stoxx Europe 600

Closing price (December 31, 2020) in €

111.68

Share capital

in €

161,200,000

Market capitalization
(December 31, 2020)

in €
18,002.8
million

Number of shares

shares

161,200,000

KB Holding GmbH
Free float

59 %

41 %

www.knorr-bremse.com

