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THE
TRANSFORMATION
IS GATHERING PACE
In recent months, we’ve been reading more
and more often about the transformation currently
underway in the automobile industry. E-mobility, autonomous driving, networking, and shared
services are the chief rubrics here. Not that there’s
much sign of this on the street so far. This can easily
lead to the false impression that all of this is going
to take longer to materialize than reports indicate.
However, as a “supplier early indicator”, we see very
clearly that things are already happening. In the
meantime, we’ve booked almost a billion euros in
orders relating to electric and hybrid vehicles, most
of which are slated to go into full-scale production
in the next 12 to 24 months. So, there’s a lot going
on here! On the other hand, we can’t help noticing
how ill-informed the current debate concerning the
internal combustion engine – and diesel in particular
– has been. Here, CO2 and exhaust gas emissions
have been gratuitously lumped together as if they
were one and the same thing, with diesel vilified as
a toxic arch polluter and the internal combustion
engine already earmarked for the scrap heap. None
of this is as clear-cut as it’s often made out to be. For
this reason, we’re taking a closer look at the whole
question of diesel in this edition of Heartbeat. In an
unprejudiced, objective way, we set out the arguments here on behalf of diesel. After all, they exist,
and they’re relevant! Happy reading!
Yours,
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// TAXIS

READY
FOR TAKEOFF
Flying vehicles are becoming a reality

Anybody who’s ever been stuck in traffic knows the feeling:
If only we could take off and fly to our destination in the air
like Bruce Willis in his blockbuster movie “The Fifth Element”.
A dream, by the way, which is no longer a mere castle in the
air: Flying taxis are already being tested in Dubai.
5

While the Volocopter
resembles a helicopter, the
Kitty Hawk Corporation’s
Cora is more like a conventional propeller plane.

Trapped in gridlock, drivers have
been known to fly off the handle – though
none has literally been able to fly off yet.
Wouldn’t it be nice if we could move traffic
into the third dimension, and use the open
sky as our highway? What only a few years
ago seemed like a crazy idea is now on the
verge of becoming reality.
Around the world, companies are working
on small air vehicles capable of transporting a handful of people, so-called flying
taxis. Among these is the Kitty Hawk Corporation, which enjoys strong financial backing from Google founder Larry Page. Uber
is on the act, as are aircraft maker Airbus
and Boeing subsidiary Aurora Flight, and
Bell, too. Not that German startups such as
Lilium in Munich or Volocopter in Bruchsal
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have been any less active: Volocopter is
one of the first manufacturers to test its
product under realistic conditions in Dubai,
a process which has been ongoing since
2017. This year, Volocopter plans to show
what it can do in Singapore, too.
The pace of technological progress has
been gathering picking up in recent years,
a prerequisite for making these developments possible in the first place. For example, auto pilot systems are becoming ever
more perfect. Just like autonomous driving
systems on the world’s roads, air vehicles
are getting smarter all the time. This reduces the requirements imposed on the skills
of human pilots; the risks of air travel are
becoming more manageable.

Soon to be a common sight
for high-rise apartment
dwellers? An air taxi in front
of the window.

Another characteristic that all flying taxi
concepts have in common is vertical
takeoff. After all, few of us have a strip
measuring several hundred meters in front
of our homes and offices that would enable
horizontal takeoffs and landings. Here,
too, the innumerable small multicopters –
helicopter-like drones with multiple rotors
– that have been buzzing around in recent
years have resulted in a wealth of valuable
experience that can now be transferred to
full-sized drones.

PRESUMABLY, IT WILL BE
A WHILE BEFORE FLYING
TAXIS TRULY COME INTO
THEIR OWN

The futuristic-looking L ilium
Jet is designed for vertical
takeoff and landing.

Weight matters, too. Using robust, lightweight materials like fiberglass can reduce
the mass of small aircraft. And the lighter
a flying taxi is, the less energy it requires
to take off. Since all flying taxis feature
an electric motor, this has been a sticking
point when it comes to making further

progress. The biggest challenge facing
R&D teams: the storage density of the
batteries really isn’t large enough to enable
economically viable operation of these
tiny aircraft. According to a study by the
consultancy Roland Berger, energy density
in this case has to be at least 500 kilowatt hours (kWh) per kilogram. By way of
comparison, the battery of a Tesla currently
manages 250 to 350 kWh. This means that
the range of the current battery generation
is still very limited. The Volocopter 2X, for
example, needs a recharge after flying just
27 kilometers. This is enough for pilot pro
jects like the one in Dubai. Presumably, it
will be a while before flying taxis truly come
into their own. So, it looks like we’ll have to
wait a few years before hailing a taxi on the
roof of the station rather than out on the
street in front. 

A video abou this can be viewed at:
tiny.cc/flyingtaxis

7

NEWS

KOLBENSCHMIDT PARTICIPATING IN “REFUELS”

PRIZE FOR E-MOTOR
HOUSING
HASCO KSPG Nonferrous Components
(Shanghai) Co., Ltd, a joint venture of
Rheinmetall Automotive and HASCO
(SAIC Group), won a prize at the International Automotive Technology Congress
2018 in Shanghai for its innovative aluminum electromotor housing. Organized

in Shanghai by the Vogel Automotive
Media Group, RWTH Aachen University’s
Institute of Automotive Engineering (ika),
the China National Machinery Industry,
and Messe Frankfurt, the International
Automotive Technology Congress is highly regarded in the automobile industry.

Together with partners from
the automotive and petroleum
sectors, the Karlsruhe Institute
for Technology (KIT) is currently
studying the potential for synthetic fuels. The project, entitled
“reFuels – rethinking fuels”, is
supported by the German state
of Baden-Wuerttemberg. Here,
experts are examining techniques for a large-scale production of gasoline and diesel fuels
from renewable energy sources
and sustainably available raw
materials. The impact of fuels
which are produced using renewable resources on emissions
and vehicle performance
as well as on individual components is also being studied.
KS Kolbenschmidt is among the
active partners in this project.

GREENREX RUNS ON CNG
The goal of the government-sponsored
GreenREX project is to develop a light
commercial vehicle that’s completely
powered by renewable energy. Within
the project, the internal combustion engine of Rheinmetall Automotive’s range
extender (REx) has now been modified
to operate on compressed natural gas,
or CNG. If used with renewably produced
methane, the vehicle would be almost
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carbon dioxide neutral in the overall balance (“well-to-wheel”). CNG also offers
advantages with regard to nitrogen oxide
and particulate emissions. In the govern
ment-supported project, R
 heinmetall
Automotive and its partners have
demonstrated the practical applicability
of the concept in an electric delivery
vehicle furnished by StreetScooter.

PEOPLE

RHEINMETALL
AUTOM OTIVE’S EARNINGS
REACH A NEW HIGH
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* adjusted for currency effects

Rheinmetall Automotive in 2018
generated sales of 2,930 million euros.
When adjusted for currency effects,
the growth is 4.2%. Operating result
of Rheinmetall Automotive (EBIT before special items) came to 262 million
euros for the last fiscal year, a new
record in the company’s history. The
operating margin rose to 8.9%, which
also represents a new record.

FREIERMUTH NEW HEAD OF
THE HARDPARTS DIVISION
Effective December 1, 2018, Helmut
Freiermuth took over as CEO of
Rheinmetall Automotive’s Hardparts
division. In his long career, Freiermuth
has held numerous executive posts
in the automobile industry. He served
most recently as plant and general manager operations and
managing director at Magna Powertrain and the Faurecia
Group. Prior to that, he worked for the Valeo Group in various
leadership roles. In his new post as CEO of the Hardparts division, he succeeds Dr. Peter Neu, who temporarily took over
the post following Dr. Alexander Sagel’s transfer to
Rheinmetall Defence.

WITTLINGER TAKES OVER
AS COMMERCIAL HEAD OF
MECHATRONICS
Effective February 1, 2019, Michael
Wittlinger moved from Rheinmetall
Defence to Rheinmetall Automotive,
where he took over as commercial
head of the Mechatronics division. He
succeeded Jochen Hintze in this post, who is now the new CFO
of the Aftermarket division. In his new role, Wittlinger reports
directly to Olaf Hedden, the member of the Rheinmetall
Automotive AG executive board with special responsibility for
finance and controlling. Wittlinger has been with Rheinmetall
since 2007, initialing serving as head of Group Controlling in
the holding company. In 2013, he was appointed commercial managing director of Rheinmetall MAN Military Vehicles
GmbH. Starting in 2016, Wittlinger was CFO of the Vehicle
Systems division, while simultaneously heading the same
division’s Logistic Vehicles business unit.

CHANGES AT THE TOP IN THE
AFTERMARKET DIVISION
On February 1, 2019, Jochen Hintze
took charge of the Aftermarket division’s Controlling/Pricing & Market
Intelligence, Logistics and IT department. The division’s parent company is
MS Motorservice International GmbH.
Hintze reports to Olaf Hedden, the
member of the Rheinmetall Automotive AG executive board
with special responsibility for finance and controlling. Born in
Hamburg, Hintze studied business administration. Since 1999,
he has served in a variety of executive posts at Rheinmetall
Automotive. He succeeds Stefan Ives, who transferred to
Rheinmetall Defence on February 1, 2019.
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The additive production method conquers the market

It all began with an idea put forward by company employees.
In the meantime, the Rheinmetall Automotive startup
Solidteq has established itself as a service provider in
the rapidly growing market for metallic 3D printing.

ALUMINUM
STAINLESS STEEL
TOOL STEEL
INCONEL
ARE THE MOST IMPORTANT MATERIALS USED BY
SOLIDTEQ FOR MANUFACTURING COMPONENTS.
OTHER MATERIALS ARE AVAILABLE ON REQUEST.
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The additive production
technique can also be
used to fabricate extremely complex forms.

When Thomas Bartels wants to convince a visitor
of the advantages of 3D printing, he presses an aluminum bottle opener into their hand. It feels ultralight and
flexible. “Try to break it”, urges Bartels. But no amount
of bending, pressing, or pulling helps: The opener
remains intact. A filigree support structure sees to that.
“It’s bionic, based on nature”, he explains, insisting
that “this can only be achieved by using 3D printing”.
Bartels is a calm and calculating businessman, but it’s
easy to detect his enthusiasm for the new technology,
which first took root at Rheinmetall Automotive in 2012.

That was when the first plastic 3D printers began to
appear in big box electronics stores, which were good
at best for making keychains and other tchotchkes
at home. However, some experts in the Rheinmetall
prototype department were quick to grasp the true
potential: In the meantime, it was possible to print
metal objects that were just as strong as conventionally
produced models. Moreover, parts produced in the
metal printer featured another major advantage. Until
then, engineers had to wait several weeks before they
could test their design. That’s how much time it took for
a mold maker – based on the design data – to fabricate
the tool necessary for casting the part. The time saved
here not only shortens the total development period,
but also enables changes to be made and secured at
short notice.
A company in its own right since 2017
3D printing has revolutionized the production of proto
types at Rheinmetall Automotive. In the meantime,
99 percent of all sample parts are fabricated additively,
to use the proper technical term. As tends to be the
case in revolutions, no one has foreseen the results
produced. In 2015, after the first three machines from
SLM Solutions had been installed in Neuss, a number of
employees suggested setting up a company that would
also offer 3D printing services to external customers.
Within two years, the idea had become reality. Solidteq
GmbH functions as an autonomous company, generating around half its sales from customers other than
Rheinmetall Automotive. The startup does not operate
completely outside its parent company’s structures.
“Of course, in some domains we can draw on our
parent company’s expertise”, notes Benedikt Szukala,
who’s in charge of corporate development at Solidteq.
“For instance, this is relevant when we need to advise
customers regarding their designs,” he explains. While
it’s true that 3D printing is Solidteq’s raison d’être,
it actually constitutes only one part of a five-stage
value-added chain that extends from initial consultation
with the customer to design optimization, preparation
of construction data, printing and postprocessing.

SOLIDTEQ GENERATES ROUGHLY
HALF ITS SALES OUTSIDE
RHEINMETALL AUTOMOTIVE

Benedikt Szukala is in
charge of corporate
development at Solidteq.

12

HEARTBEAT 01|2019

When it comes to metallic 3D printing for professional
applications, just sending the part specifications to
the printer and pressing the start button clearly isn’t
enough. “Before we start, we try to find out what the
customer wants to achieve”, explains Szukala. This is
important, because if the part produced by the printer
isn’t supposed to serve as a prototype but instead is

The quality of the pro
duct depends to a
decisive degree on data
preparation.

intended to go directly into a machine or system as a
small production run component, the design can be
modified to take advantage of the possibilities offered
by additive production techniques. To cite just one
example, recently Solidteq cast a matrix mixer for a
major industrial plant for the company RSC Engineering. The channels in the mixer measure just two-tenths
of a millimeter in diameter. “There’s no way you can use
casting to make something like that”, declares Szukala.
Each layer is just 50 micrometers thick
Once the design has been finalized, the data first have
to be prepared for printing. The technique employed
by Solidteq, selective laser melting, works by using
one or more lasers to fuse powder applied to a base
plate, which subsequently solidifies. Of course, this
results only in an extremely thin layer of solid material,
which, depending on the machine setting, is around
50 micrometers thick or perhaps a bit more. Then
comes the next layer, equally thin. This is why the part
is sliced into a corresponding number of layers in a
computer simulation – and the travel distances of up
to four lasers operating in parallel are controlled by the
program in a way that they do not interfere with each
other. In addition, supports have to be designed that
grow in height with the workpiece. Without them, the
part would easily warp due to its own weight and the
ambient heat of the process. Intended for subsequent
removal, the supports themselves are as delicate as
possible, assuring that only minimal material is wasted.
Complete preparation of the design data is supported

by software. “A lot of know-how goes into this part of
the process”, says Szukala. The speed with which the
data can be processed is decisive in determining the
competitiveness of the entire technique.

THE SUPPORTS ARE AS DELICATE
AS POSSIBLE, MINIMIZING THE
LOSS OF MATERIAL WHEN THEY
ARE REMOVED
Which machine is to be used afterwards depends not
just on general availability, but also on the material the
component will be made of. Currently, the company processes steel, aluminum, and an especially corrosion-resistant nickel-based alloy. “If possible, we always use
the same machine for each material”, declares Szukala.
This is because even miniscule amounts of foreign
powder could result – for example – in corrosion or in
lack of stability in subsequent operation.
Once the printing process starts, the first thing you
have to do is wait. How long largely depends on the
height of the workpiece, since the powder is applied
layer after layer and fused by the laser. The machines
currently on hand enable a maximum height of 330
millimeters, a length of 500 millimeters, and a width
of 280 millimeters. In practice, however, fabrication of

More information
can be found at:
www.solidteq.com
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“EXTREMELY STABLE
LIGHTWEIGHT DESIGNS”
Interview with Thomas Bartels

// Mr. Bartels, the Internet is full of
service companies offering metallic
3D printing. What makes Solidteq a
good choice in this market?
For one thing we’re a startup, with
the flexibility that comes with being
a young company. But we’re also
an integral part of the Rheinmetall
Group. For our customers, this
means they can count on getting
individual advice even when they
come to us with extremely recondite inquiries. But they also know
that we’re able to draw on the full
mechanical engineering expertise of
Rheinmetall. This is a pretty unique
combination in the market.
// What’s so important about
consultation?
Some people think that all you have
to do is feed in the design data and
print out the part, like printing a
Word document in the office. But
this isn’t the case. To get a good
result, you need decent data preparation. In addition, you can make
parts with 3D printing that would be
impossible to produce otherwise. If
you want to exploit the full potential
of additive production, you need to
know a lot about engineering.
// Who exactly are you offering your
services to?
While it’s true that Solidteq continues to produce prototypes for
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Thomas Bartels, managing
director of Solidteq

Rheinmetall Automotive, we also
operate in the market as an independent service provider, primarily for
medium-sized mechanical and plant
engineering companies. We supply
customers in practically every sector,
with two exceptions: on account of
the special certification rules, we
don’t work for the aviation industry
or for the medical technology sector.
// And internationally?
We definitely get orders from China
and Japan which we process here in
Neuss. But they’re still the exception
to the rule.
// How does Rheinmetall benefit
from its new subsidiary?
In the long term, we see our expertise in metallic 3D printing as
a competitive advantage. In the
defense industry in particular, production runs are often quite small. In

addition, 3D printing enables lightweight designs that offer extreme
dimensional stability. Thanks to this
combination, we’re able to give our
own design engineers new degrees
of freedom.
// With your hand on your heart, do
you really believe that additive production techniques will ever supersede traditional casting methods?
When it comes to producing prototypes, this is already the case.
But as far as large-scale production runs are concerned, additive
techniques today aren’t even close
to being competitive. The two will
be existing side by side for a long
time to come. But you should never
say never when you’re talking about
technology. Twenty years ago, who
would have thought that we’d all be
running around with smartphones in
our pockets?

such large components is rare. Instead, several parts
grow on the base plate together, an approach which
saves time and money. On average, it takes around two
days to complete the process. But this doesn’t mean
that Solidteq’s job is done. First, the workpieces have
to be lifted from the plate and the supports removed
– a process that isn’t automated and requires a high

MEDIUM-SIZED COMPANIES IN
PARTICULAR ARE EAGER TO
OBTAIN A FINISHED PART THAT
CAN BE USED IMMEDIATELY
degree of manual dexterity. The result is a blank, which,
much like a cast part, still requires post processing. As
a rule, the first step involves sandblasting in order to
achieve an even surface structure. It is then milled and
turned, just as in conventional fabrication, e.g. to produce the threading that will enable the component to
be subsequently screwed into place. “Here, we draw on
the entire scope of supply and services and the existing
expertise of the Rheinmetall Group”, notes Szukala,
adding that “being able to use a part immediately is
especially important for medium-sized customers”.
When every hour counts
But prototype construction isn’t the only area where
fast access to parts can be crucial. Particularly in the
field of machine and plant engineering, a defect can
result in an urgent need for a spare part. If none are in
stock and the tool is no longer available, 3D printing
offers a viable alternative to conventional manufacturing methods. Since every hour counts – when a rolling
mill threatens to grind to a halt, for example – Solidteq
uses a new Internet-based service. This way, potential
customers anywhere in the world can upload the design
data of a part. In response, they immediately receive a
price quotation and can also confirm the order online.
But automation of the commercial process is only one
side of Solidteq’s expansion. The other consists of
better consultation. This is particularly important when
construction data for an urgently needed part is lacking
because the supplier no longer exists. “Thanks to our
reverse engineering skills, based on a physically existing component we’re able to generate the data needed
for 3D printing”, promises Szukala.
Given its many advantages, the question arises as
to whether 3D printing will ever completely supplant
conventional casting. “This is extremely unlikely”,
says Szukala. “We see this method as a supplementary technology.” Given the high production numbers
typical of the automobile industry, cycle times on
machines are measured in minutes, not days. It’s not

High-precision laser
beams fuse the material,
creating the object in the
process, one thin layer
after another.

During postprocessing,
the fine support structures are removed from
the blank.

easy to say exactly where the boundary lies, because a
lot depends on how complex a part’s geometry is. For
example, 3D printing can be used to produce a single
part, whereas a conventional method might churn out
two or three. In turn, this saves time during assembly.
“We always recommend taking the full array of costs
into account”, insists Szukala. By taking this tack,
Solidteq is already in contact with other Rheinmetall
units and at present excitedly waiting for the validation
results of a new 3D-printed camera housing, delivered
as a pre-production model to the defence branch of the
Group. 
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The rebirth of the Silk Road
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Marco Polo surely never dreamed
that the legendary Silk Road would
rise again to new glory seven
centuries after his death. Under
the Silk Road project, the Chinese
government alone is investing
around a trillion US dollars in
land and maritime infrastructure
to bring these ancient trade
routes to Europe back to life.

It’s really neither here nor there
whether Marco Polo ever really saw China
or served as a valued consigliere at the
court of Kublai Khan – or if the whole story
derives instead from the contemporary
spirit of enterprise and Europe’s growing
curiosity about the outside world. But one
thing’s for sure: The volume of trade with
the Middle Kingdom has been growing
steadily for decades, which means that
trade routes need to be upgraded and expanded to meet the new requirements.

CHINA’S “ONE BELT, ONE
ROAD” ENCOMPASSES FAR
MORE THAN THE CLASSIC
EAST-WEST ROUTE ACROSS
EURASIA
Taking account of this, the European
Union embarked on the Transport Corridor
Europe-Caucasus-Asia project, or TRACEA,
back in 1993. With the launch of its epic
One Belt project in 2013, the People’s
Republic of China has taken matters a big
step further, looking beyond the classic
land and sea routes linking Europe to East
Asia. Beijing’s ambitious Silk Road project
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55%
The Silk Road passes
through spectacular
landscapes like the
Rainbow Mountains.

Sometimes it’s the end
of the Silk Road, sometimes it’s the start: the
Port of Duisburg as
logistic junction.
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CONTAINER
T RANSSHIPMENT
AT D UISBURG’S
I NLAND PORT

includes trade arteries linking China to
Russia, Mongolia, the countries of Southeast Asia, India, Central and Southwest
Asia, and Africa. Moreover, the world’s most
populous nation continues to look even
further afield.
More flexibility in the supply chain
In 2011, a direct rail link was established
between Duisburg, Germany and several
Chinese major metropolitan areas, including Chongqing. Rheinmetall Automotive has
been using this transport route for the past
three years to ship raw material to China
and finished products to the West.

EVERY WEEK, ONE OR
TWO CONTAINERS LEAVE
DUISBURG, MOST OF THEM
FILLED WITH COILS
David Li, Logistics Manager at the Pierburg
plant in Kunshan, explains why: “For us,
the biggest advantage of transport by rail is
greater flexibility when it comes to managing our inventories.” Time is an important
factor here: Transport by sea takes eight
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C HONGQING

SRI LANKA
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weeks, the train from Duisburg five weeks
at most. “Especially in China”, adds Li,
“we’ve seen a relatively strong upturn in
customer orders. We have to be able to react quickly, which means we need a flexible
supply chain.”
35 trains per week
Every week, one or two containers leave
Duisburg’s inland port, packed mostly with
coils – raw material for the solenoid valves
produced at one of the company’s plants in
China. In addition to these, pallets loaded
with various components are shipped by
rail to China on the Hamburg-Wu Han route.
The economic benefits of rail transport
soon become apparent when one realizes
that air freight takes longer than one might
think: fourteen days, no less. Each week,
35 trains set out for Chongqing on what is
in part a spectacular journey. The Silk Road
passes through unique natural landscapes,
places rarely seen or explored before. On
these pages, Heartbeat provides a glimpse
of these splendors. 

KUALA LUMPUR

The new Silk Road
traverses the Tianshan
mountain range in
China’s gigantic province of Xinjiang.

In Marco Polo’s time, the
area around Dunhuang
was at the crossroads of
northern and southern
routes of the Silk Road.

More information can be found at:
www.traceca-org.org
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CAST FROM A
SINGLE MOLD
New production capacity for e-mobility

Building on its profound expertise
in materials and processes,
KS HUAYU AluTech is busy carving
a niche for itself in future-oriented
markets. The engine block
specialist is making major inroads
in the realm of electromobility. In
addition to its core products, the
company is now producing battery
holders for electric vehicles and
structural parts at a new production
facility in Neckarsulm, Germany.
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What better place to find out how
molten aluminum can be turned into solid components than KS HUAYU AluTech
GmbH in Neckarsulm? In a newly built
5,000-square meter production hall, the
company develops and produces structural parts ranging from bumper brackets
and spring struts to cross beams and battery trays. Symbolizing the Group’s foray
into new technologies and production
techniques, these components significantly expand Rheinmetall Automotive’s
core business.

Battery trays for electric vehicles are produced on one of
the new die casting systems.

THE JOINT VENTURE HAS
MADE A NAME FOR ITSELF
IN THE ELECTROMOBILITY
MARKET
In 2014, the internationally operating
auto parts maker melded its fifty-fifty
joint venture with China’s HUAYU Automotive Systems – a longstanding partner
– into its casting activities in Neckarsulm.
A steady stream of successes attests to

the joint venture’s excellent cooperation.
Among other items, KS HUAYU AluTech
has booked major orders for spring strut
mountings, rear axle subframes, and
wheel carriers, often destined for top
carmakers such as Audi, Mercedes-Benz
and Porsche.

cases: its cast parts have also helped the
company make a name for itself in the
new electromobility market. For example,
it now makes battery trays for the Audi
e-tron and – at its Chinese locations – the
electromotor housing for the VW E-Golf
in China.

Securing a foothold in the world of
e-mobility
In the meantime, the joint venture isn’t
just an internationally sought-after
specialist for aluminum cylinder crank-

The steadily growing importance of the
non-internal combustion engine sector
was decisive in leading the company
to create additional production capacity at its headquarters in Neckarsulm.
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Around 35 million euros was invested at
the location, resulting in a new casting
plant with four pressure casting systems,
together with adjacent space for further
processing. Since last year, 120 people
have been working in the new facility,

Inquired!

also imagine us producing cast
aluminum trunk lids, hoods, and
side elements.

Dr. Jochen Luft, Managing Director KS HUAYU AluTech

// When it comes to aluminum
casting, what’s in it for the automobile industry?
A big advantage of aluminum
cast parts is that they weigh less
than steel components. After all,
lots of our customers are eager
to reduce the weight of their
vehicles. Another big plus of
aluminum casting is high functional integration of the parts,
plus the potential for creating
complex forms. There’s less need
for post-processing, too, which
means that it offers production
advantages compared with steel
sheet designs. Finally, we rely on
the excellent thermal conductivity of the material when producing battery trays. Aluminum does
a much better job than steel of
conducting waste heat from a
battery into the environment or
surrounding water jacket.
// What additional potential do
you see for the material?
In the medium term, it might
be interesting to use aluminum
for producing gear housings for
cars and trucks. At the moment,
truck makers in particular are
very interested in gear and
clutch housings from KS HUAYU
AluTech, and oil sumps, too.
In the next few years, I could
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// That sounds pretty sophisticated. What techniques do you
use?
We normally use an aluminum-silicon base alloy with
slightly varying alloying elements
for our various applications.
Cylinder heads are manufactured
using gravity die casting, chassis
components with low-pressure
casting. The best way to make
thin-walled and large surface
structural parts is high-pressure
casting. When it comes to highly
complex components with lots
of undercutting, like housings
for electric motors, we use low-
pressure sand casting.
// How does KS HUAYU AluTech
stay competitive?
There’s a plenty of competitive
pressure in our sector, since
lots of casting companies are
looking for new business beyond
the internal combustion engine.
Thanks to our tremendous experience and excellent processes,
we’re extremely well positioned
to compete. Listen, large-format
structural components aren’t
easy to cast – it demands a lot of
special expertise. You have to be
able to handle 40,000 kilonewtons of pressure during injection,
not to mention the rapid solidification of the aluminum alloy.
Avoiding air pockets isn’t easy,
either. Moreover, you’ve got to
make sure the ambient conditions are right, by which I mean
temperature and atmospheric
humidity. We’re one of the few
companies in the world that’s
able to do all of these things.

BY 2021, THE SHARE OF
STRUCTURAL COMPONENTS
IN THE PRODUCT PORTFOLIO
IS EXPECTED TO RISE TO
35 PERCENT
which encompasses the full production
process – from smelting the aluminum to
pressure casting, and from heat treatment to CNC post-processing and final
inspection.
An international orientation
Rheinmetall Automotive’s strategy of relying on its traditional casting expertise
and continuing to expand internationally
is therefore paying off. With the new hall
and a strong international orientation,
the Group has taken another important
step on the road to its goal of becoming
the world’s leading maker of cast components for the automobile industry.
In Germany, the company now produces
some 1.2 million structural and chassis components a year; worldwide, the
production figure now tops two million.

By 2021, the share of structural parts
in the portfolio is supposed to rise to
around 35 percent, up from the current
20 percent. The plan calls for making the
change while keeping employee numbers
constant. In Neckarsulm alone, headcount in the company’s casting activities
currently totals 1,100, with annual sales
of 320 million euros.
Worldwide, the casting joint venture employs a 4,800-strong workforce, spread
between Neckarsulm, Walldürn, and
Langenhagen (all Germany) as well as six
locations in China, where the company
is now the biggest maker of aluminum
cylinder heads. In the Chinese market in
particular, having a local presence is a
major competitive advantage, since the
OEMs that operate there prefer to source
components produced locally.

High-tech on the factory
floor: Some 35 million
euros have been invested
in the new plant.

Specialists for sophisticated cast parts
In China, the production of the motor
housing for the Chinese E-Golf has been
up and running since mid-2018. Featuring
built-in cooling, this large component
was developed in Neckarsulm, advancing
from prototype to series-production readiness. This process was subsequently
applied in serial production in the factory
in Guangde, West of Shanghai. A highly
demanding task, to be sure, but also
trendsetting one: Bringing new cast parts
for electric vehicles to the market today
is creating a key future mainstay for
Rheinmetall Automotive’s international
casting specialist. 

No matter how high the
degree of automation,
having top-notch production people on site is
crucial for maintaining
high quality.

The thorough cooling
of the component is an
important step in the
manufacturing process.
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// 7 FACTS REGAR

DING DIESEL
Reasons for the future of the Diesel engine

24

HEARTBEAT 01|2019

1. LOWER EMISSIONS OF CO2,

5. PRODUCING AND TRANS-

A CLIMATE-RELEVANT GREENHOUSE GAS

PORTING THE FUEL

Diesel engines consume up to 25 percent
less energy than gasoline-powered engines.
This corresponds to 15 percent less CO2 in
terms of grams per kilometer and therefore
an indispensable piece of the puzzle in
meeting Europe’s climate protection goals.

2. MAJOR ADVANTAGES FOR
LARGE AND HEAVY VEHICLES
TRAVELLING LONG DISTANCES
The CO2 advantage cited above is particularly pronounced when it comes to large
vehicles travelling at steady speeds for long
distances. This applies not only to certification-relevant cycle consumption, but also
to driving in everyday traffic on the road.
Therefore, CO2-optimized long-distance
driving is optimal for heavy vehicles.

3. LOW NITROGEN OXIDE AND
PARTICULATE EMISSIONS
Modern diesel vehicles that meet the current Euro 6-temp standard and comply with
Real Driving Emissions (RDE) legislation
are extremely clean with respect both to
NOx and particulates (DPF, SCR exhaust gas
aftertreatment, HP and LP EGR).This also
applies to normal driving situations (RDE).
By way of comparison, if all vehicles were
equipped with modern RDE technology, the
diesel-induced NO2 emissions we measure
directly in the most heavily polluted spots
in German cities would be no higher than
a candle burning for several seconds in a
room before being blown out.

4. EFFORTLESS, RELAXED
DRIVING THANKS TO HIGH
TORQUE AT LOW ENGINE
SPEEDS

For technical reasons, a refinery can only
produce a certain percentage of diesel and
gasoline from crude oil. The share of
gasoline is in the region of 20 and 40 percent, with diesel accounting for between 25
and 40 percent. Therefore, the production
of diesel fuel and its use in engines is
essential for the efficient use of crude oil, a
finite resource. A secondary effect of lower
fuel consumption with diesel: fewer trips to
the gas station in order to travel the same
distance in kilometers, meaning that less
fuel has to be produced in the refinery and
transported to the gas station.

6. IDEAL COMBINATION WITH
HYBRIDIZATION
The key characteristics of diesel combine
perfectly with hybridization: On short
distances in town, the advantages of
electric driving such as local elimination of
emissions, quiet, higher degree of effectiveness in transient operation, and on
the other hand on longer distances, diesel
propulsion: efficient in quasi-stationary
operation, extensive range, which means a
cost-effective solution that’s feasible in the
short term.

thetic fuel through chemical processes. As
long as the electricity is produced sustain
ably (similar to the use in e-vehicles), this
is CO2-neutral, because it’s a closed loop
system (no more is released than was previously stored). E-fuels can be blended with
normal diesel, meaning that they reduce
CO2 emissions in the existing fleet of vehicles, and furthermore, they don’t require a
separate logistic chain.

// TO SUM UP: THE RIGHT
PROPULSION TECHNOLOGY
FOR THE RIGHT CASE
In the arena of conflicting priorities where
fuel consumption, emissions, performance
and vehicle cost all play a part, the respective strengths of gasoline and diesel engines lend themselves to different classes
of vehicle: A modern gasoline engine makes
especially good sense in compact cars,
while an advanced diesel engine results
in lower consumption in larger vehicles.
Hybridization reinforces the advantages of
diesel. In the short and medium term, protecting the climate means there’s no getting
around diesel.

7. DIESEL IS COMPATIBLE
WITH SYNTHETIC FUELS
Around the world, work is currently underway on processes to industrialize
the production of synthetic fuels
(e-fuels).The first facilities have
already been built. Here,
electric power (solar
or wind) is used to
produce syn-

Diesel engines deliver high torque even at
low engine speeds. This makes them the
ideal power source for comfort-oriented,
relaxed driving.
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// REMOTE AIR

TRAFFIC CONTROL
Camera system recognizes approaching aircraft

The high position of the
camera provides the air
traffic controller with an
excellent all-round view.
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Operating a control tower is expensive.
For smaller airports in particular, this
can be a financial burden. This is why
Rheinmetall, acting in cooperation
with the German Air Traffic Control
Authority and Frequentis, developed a
system that enables remote monitoring
and control of several regional
airports from a central location.

450 km

LEIPZIG

SAARBRÜCKEN

Located hundreds of kilometers away in
Leipzig, the air traffic controller manages air
and ground traffic at Saarbrücken Airport.
Erfurt and Dresden are expected to follow.

The air traffic controller takes a final
knowing look at the runway. He then
clears the Luxair plane, a Bombardier
Dash 8 Q400, for takeoff, indicating the
wind speed and the runway. The pilot of
the plane, whose destination is Hamburg,
repeats the information. The air traffic
controller then watches the plane, which
had arrived from Luxembourg, head down
the runway at full power. A perfectly normal takeoff at a perfectly normal airport,
one would think – if it weren’t for the fact
that the aircraft and air traffic controller
were hundreds of kilometers apart.
The aircraft took off in SaarbrückenEnsheim. But the air traffic controller isn’t
sitting in the tower of the local airport.
Instead, he’s at the Remote Tower Control
Center of the German Air Traffic Control
Authority at Leipzig Airport, some 450
kilometers away. Yet he can see every
movement on the airfield as well as
approaching and departing flights on his
bank of five monitors, which enable a
360° panoramic view. The central element of this “remote control” system – in
operation since the end of 2018 – is an

innovative camera system developed by
Rheinmetall Electronics in Bremen, complete with intelligent tracking algorithms.
An important advantage of this camera
technology: It makes flight operations
significantly safer, especially at night and
in poor weather conditions or fog. This
is when the cameras really come into
their own, outperforming even the most
eagle-eyed air traffic controller.
Better view through sensors
Andreas Löprich, project manager at
Rheinmetall Electronics, explains how the
system works: “Thanks to the panoramic
field of view, the air traffic controller can
recognize movements in the air and on the
runway, day and night. In effect, the ATC
has the same view as he would from a real
tower, but with the advantage of improved
visibility at night and in poor weather –
in fact, better than he would have in a
conventional tower. Löprich is also quick
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The system features a highly
realistic depiction of the
surrounding area – almost
as if the air traffic controller
were on location.

DEUTSCHE
FLUGSICHERUNG
DFS Deutsche Flugsicherung
GmbH is a federally owned
corporation with some 5,400 em
ployees. Its mission is to ensure
safe and punctual handling of
flights. Every day, some 2,000
air traffic controllers guide up to
10,000 flights through German airspace, adding up to over three million a year. The company operates
control centers in Langen (near
Frankfurt), Bremen, Karlsruhe, and
Munich. In addition, via its subsidiary DFS Aviation Services GmbH,
the company is responsible for air
traffic control operations at nine
regional airports in Germany as
well as at London-Gatwick and
Edinburgh.
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to point out other advantages: “If the air
traffic controller wants additional details
concerning the aircraft, for instance if he
wants to check if the landing gear have
been lowered, all he has to do is click to
get an enlarged image of the aircraft. The
swiveling camera automatically swings
into action, homing in on the aircraft and
autonomously tracking it. This lets the ATC
concentrate completely on observing and
controlling the situation. This simplifies
his workload to an enormous extent, and
the improved visibility both day and night
gives an added boost to air safety.”
It’s also important to note that the system
can automatically recognize approaching
aircraft in the panoramic field of view,
constantly tracking them during landing
and takeoff as well as on the ground,
optically enlarged to assist the air traffic
controller. This also applies to ground
vehicles and flocks of birds, for example.
The team in Bremen developed special

software to enable this type of tracking,
which makes it possible to recognize and
automatically track moving objects based
on a video stream.
Five IR pictures per second
This innovative system also features a
classic light gun function, which in an
emergency the air traffic controller can
use to directly transmit light signals to
an approaching aircraft. This light gun
is integrated into the swiveling camera,
which automatically tracks the aircraft and
transmits the appropriate light signals.
Furthermore, the ATC can select the individual zoom factor of the camera.
The swiveling camera operates hand in
hand with an additional camera featuring
a 360° panoramic view, likewise designed
for maximum redundancy. Here, too, it’s
possible to switch from a daylight to a
thermal imaging camera depending on
visibility. The rotating infrared sensor

The heart of the system is a
swiveling high-tech camera.

for the panoramic view generates five
new images per second, which is unique
worldwide and forms the basis for reliable
object detection. In order to withstand
weather conditions of every kind, the
cameras are built into a heated housing, which incidentally also features a
self-cleaning function. It is installed on
a special camera tower near the airport
tower in Saarbrücken.

WITH 15,000 FLIGHTS A
YEAR, SAARBRÜCKEN IS A
UNIQUE EXAMPLE OF A RELATIVELY LARGE, REMOTELY
CONTROLLED AIRPORT
Located near the French border, this city
of 212,000 on the River Saar now has the
world’s second-largest airport whose dayto-day operations are controlled remotely.

Plans exist for introducing the new technology at airports in Erfurt and Dresden
in the coming years. Four years in the
making, Remote Tower is a joint development of the Austrian technology company
Frequentis and Rheinmetall Electronics,
which designed the system in close
cooperation the German Air Traffic Control
Authority, or DFS. As Löprich explains,
“The cameras form the centerpiece here,
but DFS’s enthusiasm isn’t just due to the
system’s uniqueness. In the past, this kind
of remote-control monitoring was limited
to airports of primarily regional importance. But with over 15,000 flights a year,

Saarbrücken stands out as a significant
international airport.
According to DFS, it’s possible to save
costs this way while simultaneously maintaining high safety standards. The upkeep
or possible replacement of an airport tower is extremely expensive. Moreover, the
system leads to greater efficiency owing
to significantly more flexible utilization of
the ten air traffic controllers responsible
for Saarbrücken – a win-win situation,
which, thanks to the greater safety it
results in, ought to make passengers
happier, too. 
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// NEW FREEDOM

ON TWO WHEELS
AMPRIO develops high-performance pedelec motor

Riding an e-bike extends your personal radius of action. What’s
more, it’s fun, healthy and easy on the environment. Small
wonder, then, that the market’s growing at a record pace. This
is particularly true of pedelecs, which in Germany don’t require
a license plate, liability insurance, a driver’s license or a helmet.
AMPRIO, a Rheinmetall startup, has entered the market for
electric motors for bicycles with an innovative total system.
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Früher waren sie als
Rentnerfahräder verschrien, heute sind sie
voll im Trend: E-Bikes.

also production and maintenance aspects.
In any case, we were able to convince the
jury of the feasibility of our idea.” Today,
Greven is in charge of product development
for the AMPRIO motor. The startup company was established with the specific aim of
developing and marketing the pedelec system. The word pedelec stands for “peddle
electric cycle”, by the way.
A new role in the development process
For the Rheinmetall Automotive employees
involved here, entering the world of the
pedelec motor meant a complete rethink.
As an auto parts supplier, the company
normally gets a specification sheet from
the customer listing the main technical and

ONE OF THE FIRST TASKS OF
THE NEW COMPANY WAS TO
ANALYZE THE EXPECTATIONS
OF THE MARKET

When you enter a new field of
business, sometimes you have to think
laterally. Aiming to put unconventional
but promising ideas of its employees into
action, Rheinmetall launched a Groupwide ideas contest back in 2015, with the
winners receiving an Intrapreneur Award.
Individuals or teams were given a chance
to present their concepts. In the end, five
winning contestants gained Group backing
for their ideas. The award-winning ideas
included a concept for the industrialization
of 3D printing (see page 10 of this issue),
but also a plan for developing a pedelec

motor for the growing e-bike market. The
latter proposal was put forward by a trio of
bicycle enthusiasts who’d already put a lot
of thought and effort into e-bike technology
in their spare time. Dietmar Greven was one
of the inventors: “We’re the perfect team,
really.
Alexander Baumann has a sales background, Thorsten Krill has production experience, while I cover the design engineering
side of the business. Together, we were able
to put forward a comprehensive concept
that not only included development but

engineering requirements. The challenge
then consists of developing and producing
the product in accordance with the customer’s wishes. It’s different in the e-bike
market, which features a number of large
bicycle manufacturers. These companies
don’t produce their own specification
catalogues, but instead expect the pedelec
motor manufacturer to do this as a sign of
their system expertise. One of the startup’s first tasks thus consisted of analyzing
the requirements for a motor based on a
market study, and then summarizing these
in a company specification catalogue.
Among the criteria were the load spectrum,
dimensions, weight, and of course quality
aspects. In addition, optics play a role in
visible bicycle components that shouldn’t
be underestimated, either.
Now finalized, the pedelec concept comprises a complete system consisting of a
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drive unit, a battery, and a control unit.
The Neckarsulm-based auto parts supplier
specializes in highly sophisticate, top-ofthe-line components, which necessarily
place the motor in the premium category.
As a result, the fast-charging battery unit
consists of 21,700 modern, cylindrical cells
(individual cell size 21 x 70 mm). Moreover,
the control system has been specially
developed for AMPRIO, and features an
intuitively comprehensible logic and an
easy-to-read user interface. And as if this

weren’t enough, the startup is entering the
market with its own connectivity concept.
The high-performance motor’s comparatively high torque tops out at 80 Newton
meters. For the developers, however, the
system’s maximum performance values are
less important than its accuracy of control.
The support it provides has to kick in in a
very sensitive way, subtly adapting to the
frequency and force of the rider’s peddling.
“As far as we’re concerned, the support the

The AMPRIO system
is equally suitable
for chain and toothed
belt-driven models.

The drive is part of
a total concept that
also includes the
control system.

motor provides shouldn’t even be noticeable, resulting in a harmonious riding experience for the bicyclist”, explains Holger
Pries, who’s responsible for developing the
complete system at AMPRIO.
A small, lightweight drive unit
The centerpiece of the pedelec system is a
drive unit consisting of an electric motor,
transmission gearing, control electronics,
torque sensor, and a bottom bracket. In
line with the young company’s self-imposed specifications, great importance was
attached to keeping the system small and
light. Among other things, two parameters
are decisive in determining the geometric
design of pedelec drives. On the one hand,
the pedal distance (the so-called Q-factor),
and on the other, the total length of the
drive unit. A short pedal distance means
that the cyclist can maintain his or her
natural leg position while peddling. In the
AMPRIO system, the bottom bracket shaft

THE AMPRIO DESIGN TEAM
ATTACHED SPECIAL IMPORTANCE TO COMPACT DIMENSIONS AND LIGHTWEIGHT
SOLUTIONS
is approximately ten millimeters shorter
than in most rival designs. This not only
results in an extremely low Q-factor, but
also creates flexibility when selecting
the power transmission to the rear axle.
Manufacturers can install the motor in
either chain- or toothed belt-driven bicycles
with no need for prior modification. The
other aspect – the short length of the drive
housing – enables a short distance between
the bottom bracket and the rear axle. This
makes the bike very easy to ride, pretty
much the same as a conventional bicycle
without an electric motor, resulting in excellent maneuverability and easy, dynamic
handling. Particularly with mountain bikes,
this is an important factor. “In both these
areas, we’re right up there with our leading
competitors”, says Greven.
Meeting goals through Group synergies
The compact design of the drive unit is
due first and foremost to the electromotor
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Holger Pries (left) and
Dietmar Greven play
an essential part in the
development process.

E-BIKES IN GERMANY –
A GROWTH MARKET
E-bikes are definitely in.
980,000 pedelecs were sold in
Germany alone last year. This
corresponds to an increase of
36 percent. The fact that its
share in the total market for
bicycles has risen to around
23.5 percent in the meantime
underscores the growing
significance of the e-bike. In
the medium term, the German
Bicycle Industry Association
(ZIV) expects them to account
for 30 percent of total annual
bike sales, a figure which could
reach 35 percent in the long
term.

used here. Drawing on Group expertise, the
company developed it specifically with the
special requirements of a pedelec motor
in mind. Due to the high degree of winding fullness, it features a very high output

THE PEDELEC SYSTEM
COULD SERVE AS A BASIS
FOR THE ENTIRE MICROELECTROMOBILITY FIELD
density and – thanks to the diameter of the
winding wire – very little heat loss. In other
areas, too, the Neuss, Germany-based
developers took advantage of Group
synergies. For example, colleagues from
Rheinmetall Automotive lent a hand with
test bed studies and help in designing the
cast housing. The resulting optimization
of the housing components and the use of
modern lightweight engineering solutions
led to the target to keep the weight of the

drive unit under three kilos. Among other
things, during the development process the
engineers took advantage of the possibilities of innovative 3D printing techniques in
order to have prototype components available at short notice for upcoming acoustic
and performance tests. Here they cooperated closely with Solidteq, the Rheinmetall
Group’s specialist for additive production
and another Intrapreneur Award-winning
startup. Production of the pedelec system
is slated to begin in 2020. The initial focus
will be on mountain bikes as well as urban
and trekking models. In the long run, the
company could build on this basis to cover
the entire micro-electromobility market,
including bicycles, tricycles, and urban
four-wheelers. 

More information can be found at
www.amprio.com
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// “EVERYTHING

A LITTLE FASTER…”
Micro-electromobility offers opportunities

Though he normally focuses his attention on new technologies relating
to vehicles with four wheels, Heinrich Dismon, chief technical officer of
Rheinmetall Automotive, happens to know a lot about bicycles. Heartbeat
spoke with him about the development of the new AMPRIO system.

In the interview, the Head of Research
and Technology explains the differences
of developments in the automotive and
the pedelec sector and speaks about the
opportunities of the project for the Rheinmetall Group.
// To what extent did the development
of the pedelec motor benefit from knowhow from other parts of the Rheinmetall
Group?
For the drive unit, we were of course able to
draw on expertise from Automotive, especially their special knowledge with regard
to electromotors and general mechatronics
know-how. Their expertise also proved to
be highly useful in configuring the electronics and the motor controls. But in a lot
of other areas, when it came to regulating
the electromotor, for example, we had to

IN A PEDELEC, THE DRIVE
UNIT AND RIDER INTERACT
IN A VERY DIRECT WAY
embark on an entirely new course, since
– unlike the electronic components in an
internal combustion engine – the drive
unit interacts directly with the rider. In the
pedelec, the torque vectoring is a differenciating characteristic for the end customer.
The feeling and performance have to be just
right in equal measure.
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// What about the other components you
developed?
Just like the overarching system concept,
things like the HMI and battery system
were new to us, which is why we had to
draw on external support during development and production. We also hired new
people who, along with technical expertise,
have an intimate knowledge of the cycling
scene. In short, the whole team is making
huge strides and doing a great job.
// Were there bumps in the road during
the development process?
We had to get used to what for us was a
completely different business environment.
In the pedelec world, everything has to go
much faster than in the automotive industry
because the product cycles are much
shorter. For better or worse, it’s a more
volatile environment. But I’m convinced
that micro-electromobility is an important
market with a bright future, and a great way
for Rheinmetall to diversify.
// Conversely, what did other parts of the
Group learn from AMPRIO?
As I just mentioned, the general pace is faster
in the pedelec business, but the results still
need to be highly professional. As I see it, the
rest of the automotive world needs to move
in this direction, too. In fact, we’re already
seeing this. For example, take the speed of
implementation newcomers achieve these
days in the auto world, especially e-vehicle
startups. Connectivity and digitization are

Heinrich Dismon:
“Volatile environment
with short product
cycles.”

other areas where much remains to be done.
And here, too, speed is of the essence. I
should just mention in this context that connectivity is an important factor for us in the
pedelec business, too.
// In the future, do you expect to see
changes in the legal regulations covering
pedelecs?
It’s safe to assume that legislators in Europe will want to make new rules especially
with regard to performance in order to
make sure that all pedelecs are equal in this
respect. This means product differentiation
will have to take other forms. Connectivity,

which is relevant for the end customer, is
one such area.
// Was the electromotor used here
specially developed for the purpose and
developed in accordance with the relevant
specifications?
Yes. The electromotor is a special solution,
and so are the gears and even the electronics. A standard motor from our range of
existing electromotor products would have
worked here only to a certain extent. We’re
moving into the pedelec power and sport
segment with our new drive unit, which
is why we need to push the performance

envelope. One example of this is thermal
stability in connection with output power,
which can break down after just a few minutes when you’re riding in the mountains.
Acoustics are another important aspect.
Since the rider on a pedelec sits so close
to the drive unit, noise from the motor and
gearing has to be suppressed to the maximum extent possible.
// The AMPRIO system operates with electrical voltage of 48 volts rather than the
36 volts which a lot of competing systems
use. Why did you pick a higher voltage?
As a matter of fact, a number of manufacturers have opted for 48 volts in the
meantime, and the same goes for all of the
newcomers in the field. There were several
reasons why we made this decision. For one
thing, a higher voltage level means that we
can generate the necessary electricity with
lower currents, which also enables smaller
wire cross-sections. Furthermore, it creates
added potential for boosting the performance of the motor and electronics for
other applications. Finally, it didn’t hurt that

CONNECTIVITY IS AN IMPORTANT TOPIC FOR US IN
THE PEDELEC BUSINESS
48 volts is the control voltage in the automotive sector for auxiliary units, and that
the necessary parts and technical solutions
are available on a large scale – and will be.
This way, we know we can count on future
availability. And of course we also hope that
this will have a positive impact on costs.
// You’re a passionate cyclist. What is your
current stance on bicycles and e-bikes in
particular?
It’s true. I’ve always loved cycling, and
own an MTB and a racing bicycle. For the
time being, I’m going to try to keep relying
on muscle power alone, especially since I
can’t imagine riding a bike powered by a
competing motor. But if I ever switch to an
E-MTB, you can bet it will have an AMPRIO
drive unit! I mean, that really ought to go
without saying. 
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// NOT JUST FOR

GOLF PLAYERS
Top performance thanks to state-of-the-art technology

Significantly modified, the fourth generation of the Mercedes C class has been
on the market ever since last summer. Focusing on the basic concept, Daimler
has done a great deal to add fresh dynamism and sportiness to what had
already seemed like a very agile vehicle. And when they turned their attention
to the engine technology, they didn’t shy away from pushing the envelope.

The advertising campaign accompanying the market launch featured top-flight iconic figures and brand
spokespersons from sports ranging from tennis to golf
– perhaps unsurprisingly considering that the company has been sponsoring the US Masters Tournament
in Augusta, Georgia for years. And the hardware lives
up to the claims. Having replaced over half the parts
with new ones, the Stuttgart-based auto manufacturer
wasn’t skimping during the latest overhaul of its
C class models, whose interiors now contain features
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previously found only in the brand’s larger vehicles.
Lift up the hood, moreover, and you’ll find plenty of
modifications and new technical subtleties that are far
from ordinary. For example, the C 200 version of the
C class boasts a new engine family known as the M 264
E 15. This is four-cylinder direct-injection gasoline
engine with displacement of just under 1.5 liters
and output of 184+14 HP – the latter generated by a
boost function. Thanks to its modern auxiliary 48-volt
architecture, the additional propulsion produced by

a belt-operated starter generator gives the engine an
added boost as it accelerates from low speeds. The
pistons in the M 264 E 15 are produced in the Kolbenschmidt plant at Ústí nad Labem in the Czech Republic.
From there, they’re shipped either to the engine plant of
Daimler subsidiary MDC Power GmbH at Koelleda in the
German state of Thuringia or to the Daimler plant in
China. Over six million car engines have been assembled in Koelleda alone, accounting for roughly half of all
the brand’s automobiles. In developing the new generation of pistons, Kolbenschmidt initially had to surmount
significant difficulties. Matthias Fahr, in charge of piston
development in Europe at the Neckarsulm, Germany-based auto parts supplier, explains why: “We’re talking
about a consumption-optimized piston here, with a
ring package specially designed for efficiency. What’s
special about the new M 264 is the combination of cooling channel and ring carrier in a comparatively small
gasoline piston. This tricky combination is found only in
a handful of gasoline engines currently in production.”
Despite the engine’s great performance density, the
market launch was a success, with no quality problems
reported from the field.
Also for hybrid engines
For Fahr, the technique is “especially exciting because
the combination of ring carrier and cooling channel re
presents a key technology for future gasoline-powered
engines”. No wonder, then, that merging these two
features, which Kolbenschmidt achieved with a Liteks-2

ONE OF THE CHALLENGES WAS TO
DEFINE THE CASTING PROCEDURE
FOR THE PISTON
piston and a Nanofriks coating in combination with
extremely narrow rings, is proving to be extremely popular with automakers, resulting in a growing number of
customer inquiries. “Here, we have a classic downsizing
engine featuring a liter performance of 90 kilowatts.
Above all, Daimler is using the new technology to make
the engine more efficient”, notes Fahr. “At the same
time, this reduces the temperature in the combustion
chamber. By adjusting the calibration, you wind up

Matthias Fahr with the
compact piston used in
M 264 E 15.

with very efficient combustion”. A further advantage
of the concept: In the future, these pistons could also
be used in other hybrid engines. During the course
of the project, the Kolbenschmidt engineers faced a
number of challenges, including the need to define the
casting process for pistons with a diameter of just over
80 millimeters, after which the cooling channels and
ring carriers still have to be integrated. This is no easy
task, admits Fahr. After insertion of the salt core for the
cooling channel and application of the ring carrier, the
casting machine is tipped during casting of the molten
aluminum. This helps to avoid faults in the material.
From zero to 100 km/h in just 7.7 seconds
By itself, though, this wasn’t enough: The casting tool
had to be optimized, too. Moreover, the temperature
management of the casting form had to be adjusted.
In addition, the salt core was optimized in order to improve the flow characteristics during the filling process.
As a result, the efficient engine of the C class goes from
zero to 100 kilometers per hour in just 7.7 seconds,
with a top speed of nearly 240 km/h. Finally, according
NEDC figures, with torque of 280 Newton meters, it
consumes just over six liters of premium fuel. These
numbers show that the Masters sponsor’s new C 200
doesn’t need to worry about a second “Amen Corner”
on fast stretches of the autobahn. 
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// A TEST DRIVE WITH

LOTHAR SCHNEIDER
President KSPG (China) Investment Ltd.

38

HEARTBEAT 01|2019

Right from the start, Lothar
Schneider felt completely at
ease behind the wheel of
the giant tractor.

For Lothar Schneider, this wasn’t
an entirely new territory, though it was
certainly a break from his daily routine. The
man in charge of Rheinmetall Automotive’s
activities in China has had a license to drive
a truck ever since serving in the Bundes
wehr, where, as a driver in a supply unit, he
put in plenty of time behind the wheel of
the German Army’s old MAN trucks. These
days, driving for him is more likely to mean
the daily “urban combat” of commuting on
the highways of sprawling Shanghai in a
hybrid-powered limousine.
The vehicle he took for a test drive was
a truly awesome giant tractor, fitted with
an armored cab by Rheinmetall Waffe und
Munition and agricultural vehicle specialist
Rebo Landmaschinen in a joint project.
Why the elaborate protect features when
the roar of the engine alone would send a
pack of wolves scurrying for cover – and
even the civilian version of the tractor
would smash the tusks of a fully-grown wild
boar? The ReboRack is intended for use in
major training areas to churn up unexploded ordnance, for instance, as well as well
for reclaiming farmland in former combat
zones or on stretches of coastline where

It proved to be an unusual test drive.
For one thing, it didn’t take place on
asphalt, but instead in a forest deeply
furrowed by tank tracks – the tough
terrain of Rheinmetall’s proving ground
on the Lueneburg Heath in Lower Saxony,
Germany. Here, in an expanse of territory
measuring some 50 square kilometers, the
Group possesses full range possibilities
for testing its systems. Even in the easier
stretches, a normal car could never
hope to make it through. But the vehicle
being tested was no ordinary one.

munitions dumped into the sea decades
ago could wash ashore.
A true heavyweight
Keeping the driver safe is the top priority
here. The fact that the driver’s door alone
weighs 170 kilograms says it all. (It’s electrically operated by the way, opening and closing at the press of a button.) Moreover, the 6
cm-thick armored glass windows weigh 135
kilograms per square meter, which makes
them twice as heavy as the steel armor used
in hardening the tractor. All of this means
that the tractor, based on a John Deere model, weighs in at a thousand kilos more than
the standard version of the vehicle.
Climbing up the five-step ladder to the cab,
Schneider is struck first of all by the good
all-round visibility. Apart from the angular
design, reflecting the emphasis of driver
safety, the interior of the vehicle is just as
comfortable as in the standard tractor. On
the road, the ReboRack – like its civilian
counterparts – has an authorized top speed
of 50 km/h, and comfortably seats two persons. Once the door is closed and locked
in place, the feeling of “splendid isolation”
akin to that of an exclusive English marque.

Indeed, with an extra 110,000 euros tacked
to the price, it ranks right up there with
a Rolls Royce. In any case, the vehicle
features the same protection level as an
armored limousine.
After just a few meters, Schneider steers
the tractor with masterful aplomb, instinctively aware of the vehicle’s handling
characteristics. Owner of an impressive
collection of vintage vehicles, he makes
no bones about what a pleasure it is being
behind the wheel of the ReboRack: “It’s

HE WAS CLEARLY DELIGHTED
TO HAVE THE CHANCE TO
TOOL AROUND IN A VEHICLE
LIKE THIS
just plain fun to drive, and the way the
axles interoperate is amazing.” But he’s
quick to add that “driving a vehicle like this
demands respect”.
Despite the cool morning temperature,
there’s no condensation on the armored
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glass windows, which are heated by a
dense network of embedded filament wires.
Globetrotter and China expert
Schneider was born in Bonn in 1957,
and studied mechanical engineering at
the Rheinisch-Westfaelische Technische
Hochschule, or RWTH, in Aachen, which is
one of Germany’s top science and research
schools. After earning his interim diploma, he turned his attention – no surprise
here – to automotive technology. Nor was
it just his time in the military that dictated
his choice. Even as a high school student,
he repaired and then resold motorbikes,
displaying an entrepreneurial streak even
as a teenager. After completing university, he embarked on a trainee program at
Allianz, one of Germany’s leading insurers.
After that, he spent nearly eight years with
DuPont, then an equal number of years
with Dynamit Nobel, travelling and working
around the world. His connection to Shanghai didn’t begin until early 2001, when he
joined Rheinmetall Automotive, which had
been searching for a manager for a second
joint venture with an SAIC subsidiary, the
company destined to become HUAYU
Automotive Systems. Responsibility for
Kolbenschmidt Pierburg Shanghai Non
ferrous Components, officially known today
as HASCO KSPG Nonferrous Components

(Shanghai) Co., Ltd., brought him back
partly to Germany in 2013 and the casting
plant in Neckarsulm. Schneider’s wife is
from China. She studied engineering at
Shanghai’s prestigious Tongji University as
well as in Berlin and Erlangen in Bavaria,

SCHNEIDER HAS BEEN IN
CHARGE OF ALL RHEINMETALL AUTOMOTIVE ACTIVITIES IN CHINA SINCE 2016
and acquired German citizenship years ago.
Since 2016, Schneider has been in charge
of all Rheinmetall Automotive activities
in China as well as for the Group’s global
casting operations. He’s currently on one of
his many business trips to Germany. Over
the decades, frequent travel has become
second nature to him: “I don’t even suffer
from jetlag these days!”
And how does life in Germany and China
compare? “I enjoy living in China very
much. Obviously, it’s not the adventure
it was twenty years ago. Today, a city like
Shanghai probably offers everything that
other global metropolises like New York do.
But life still poses plenty of challenges in

China.” Looking back, however, he notes
that the Chinese mentality has changed
over the years. “The Chinese have a perfect
right to feel more self-confident these days.
After all, they’ve made huge strides in
the meantime.” He cites an example from
the automotive industry to underscore
his point: “Even in purely Chinese vehicle
brands, gap dimensions are no longer an
issue. Everything’s tip-top. They deserve
respect, and they’ve certainly earned mine.
I’ve never encountered a nation that’s so
hard working, so ambitious, so determined
to reach a goal, so eager to succeed. And I
don’t just mean senior management types
when I say this, but the man on the street,
too. Everybody puts in a huge effort!”
Having said his piece, he presses down on
the ReboRack’s bright-orange accelerator
again, always with one eye on the fuel
consumption display. At the moment, this
comes to 6.8 liters per hour. Considering
the tractor’s tremendous power, this is a
surprisingly good figure. Summing up his
impressions after two hours in the saddle,
Schneider quips that “it’s too bad that it’s
not cut out to be a company car – it only
has one door.” 

BEARINGS
EXHAUST FLAP
Now and again, the ReboRack’s powerful wheels can
double as a seat for the driver.
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Dr. Wolfgang Zacher (left) with
Richard Fritzsche (right) and
Cornelius Schaffer.

// COOLED “GREEN HORNET”
Pierburg supports student racing team from Chemnitz University

A video about this
can be viewed at:
tiny.cc/greenhornet

Supplied by contributors and sponsors, almost
60,000 manhours and a hundred thousand euros in
development work and material went into the “Green
Hornet” project – the electronically operated racing car
developed and built by fifty students of T.U.C e.V., a club
made up of members from every faculty of the Chemnitz
University of Technology (TU), Germany.

“But based on our publications and data sheets in the Internet, the students figured that our pump would work”,
recalls Dr. Wolfgang Zacher, Project Manager Development Electrical Water Pumps. “Since the CWA 100-3 can
be controlled electrically, it’s just right for meeting the
special requirements of an electric racing car.” The vehi-

Last year, the budding engineers entered the Green
Hornet in special races, the first one in Most in the Czech
Republic, the second, called “Formula Student”, at
Hockenheim, Germany. These are international design
competitions in which annual teams from universities
around the world compete against each other with
formula racing cars they have developed themselves.

THE CWA 100-3 PROVED TO BE A
STRONG, RELIABLE PERFORMER

However, before the Chemnitz team could head for the
starting line, they still had to find a critical component:
the right water pump. Not only did it have to be small
and light, its cooling output – weaker or stronger – had
to be attuned to the speed of the engine. The solution
proved to be the CWA 100-3 coolant water pump, made
by Pierburg Pump Technology in Hartha, located a mere
forty kilometers away. The plant in Hartha normally
doesn’t make water pumps for racing cars, concentrating
instead on components for standard production vehicles.

cle electronics and pump communicate via an interface,
exchanging diagnostic signals, which is also a power-saving feature. Furthermore, Pierburg also supported
the students with know-how: “We advised them on
dimensions, the interface, installation possibilities and
handling. We also conducted the obligatory end-of-line
test”, reports Zacher. This resulted in a lively exchange of
ideas between the practitioners and students – with both
sides benefitting.
It may not have been quite enough to secure victory on
the track in 2018, but the Pierburg cooling water pump
proved to be a highly reliable performer in races at Most
and Hockenheim alike. 
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ON SITE

// LATVIAN ROOTS,

A TROPICAL VIBE

JARDIM
CHAPADÃO

KSPG Automotive Brazil’s plant in Nova Odessa
For over fifty years, Rheinmetall Automotive has
been producing pistons in Brazil, and at its plant in Nova
Odessa for over thirty. This small town is located around
100 kilometers northwest of São Paulo in the catchment
area of Campinas, the nearest major metropolis. Nova
Odessa was founded in 1905 by Carlos Botelho, the
agriculture minister of the state of São Paulo. The first
successful settlers came from Latvia, though the town is
actually named after the Ukrainian port city of Odessa
on the Black Sea, which Botelho had visited. The region

01
JARDIM BOTÂNICO
PLANTARUM
Built up since 1990 by botanist
Harri Lorenzi, today the Jardim
Botânico has become a focal
point for the flora of Brazil. For
forty years, Lorenzi mounted
scientific exhibitions throughout the country, collecting some
4,000 species of native plants
in the process. Situated in the
midst of these tropical plants is
Naiah, a very inviting restaurant
specializing in organic food
grown in its own garden.
Nova Odessa,
Avenida Brasil, 2000
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proved difficult to farm, and the first settlers experienced
great hardship. During the course of the 20th century, how
ever, the situation improved and prosperity grew. Today, Nova
Odessa boasts a rich cultural life and is an economic success
story. The town’s per capita income significantly exceeds the
Brazilian average. Rheinmetall has done its bit here: In 2018,
the Group’s Brazilian subsidiary, KSPG Automotive Brazil
Ltda., generated sales of over 150 million euros at its Nova
Odessa location, which now employs 1,350 people, more
than a 1,100 of whom work in the Pistons unit. 

03
02
ESTAÇÃO CULTURA
When the local newspaper
in Campinas took a survey
of the city’s most important
sightseeing attractions, the
“Cultural Train Station” came in
first. Following its conversion,
the former train station of the
Companhia Paulista Railways
now serves as a cultural center
with an extensive program
of workshops, concerts, and
exhibitions.
Campinas, Praça Marechal
Floriano Peixoto

CATEDRAL
METROPOLITANA
Construction of the city’s
cathedral commenced in
October 1807, and took over
seventy years to complete.
Consecrated in December 1883,
the entire building consists of
compressed clay, a traditional
construction technique in the
São Paulo region. The cathedral’s interior fittings are made
of dark jacaranda wood, while
its main tower contains four
100-year-old bells.
Campinas, Praça José Bonifácio

04
PARQUE PORTUGAL
Parque Portugal plays host to a
wide variety of leisure activities.
Visitors can rent a pedal boat or
inspect an exact replica of a caravel, the sort of ship that Pedro
Álvares Cabral sailed in to Brazil
in 1500, the first-ever European
to do so. The park also contains
picnic groves and bird nurseries
as well as fitness equipment
and playgrounds, all served
by a picturesque, four-kilometer-long tramline with restored
historic tramcars.
Campinas, Avenida Dr. Heitor
Penteado, 1671
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MERCADO

COCO BAMBU
RESTAURANT

Located in the heart of the city
is the neo-Moorish style Mercado, which opened in 1908.
Designed by the famous architect Ramos de Azevedo, this
lively emporium is one of the
busiest places in Campinas. At
its more than 150 stalls, visitors
will find all kinds of wares, especially food, including spices,
cheese, fruit, vegetables, meat
and fish.
Campinas, Avenida Benjamin
Constant

KSPG AUTOMOTIVE BRAZIL LTDA.

Situated in the Iguatemi
shopping mall, the motto of the
restaurant says it all: “Impossible to resist”. Its space and furnishings already identify it as a
high-class establishment, while
its menu is sure to set gourmet
pulses racing: Shrimps, lobster,
fish and meat dishes, interesting deserts.
Campinas, Avenida Iguatemi,
777 – Lojas 254/255

KS KOLBENSCHMIDT
Sales: EUR 101.5 million; headcount: 1,132
PIERBURG PUMP TECHNOLOGY
Sales: EUR 27.7 million; headcount: 128
MS MOTORSERVICE
Sales: EUR 30.1 million; headcount: 84
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www.rheinmetall-automotive.com

