mEDITORIALE 1

The fascination of innovation

By Prof. Dr. Ekkehard D. Schulz,

Chairman of the Executive Board of ThyssenKrupp AG

ermany remains a land of ideas filled with outstanding scientists

and creative entrepreneurs. This has brought us considerable

wealth in past decades. Yet, sadly, Germany’s innovative power
is waning. The result: Germany is losing ground in important and
promising research-intensive areas such as information technology,
biotechnology and genetic engineering. Here, the United States, the
Scandinavian countries and the Asians are setting the pace. “Made in
Germany” remains a seal of quality around the world. But | get the
feeling sometimes that we are all too content to rest on our laurels. Our
competitors have caught up and are outpacing us.

To fuel progress, we need a renaissance of technology and inno-
vation, and a new social climate. This means that we must instill en-
thusiasm for technology in young people, and promote the transfer of
knowledge among universities, research institutions and companies.
Finally, we have to communicate the use of promising, future-oriented
technologies better than we have done in the past.

One thing is clear: A solid future outlook must be based on solid
achievements. Only real achievements will help secure and lift Ger-
many’s international competitiveness. This is why we have to become
generally more innovative.

What needs to be done? Our society needs a sufficient number of
qualified and motivated engineers and natural scientists to hold its own
in the global innovation contest. The foundations for this are laid in the
schools. Germany can maintain its competitiveness in the international
research arena only if it manages to get young people interested in and
enthused by technology early in their lives. At the same time, we also
have to ensure that the natural sciences are given a higher priority in
curricula. ThyssenKrupp has long cooperated with schools in the Ruhr
region to get youths interested in technological careers.

Close cooperation with universities and colleges is also important
to strengthen the exchange of knowledge among researchers, teachers
and practitioners. This is why we cooperate closely with numerous do-
mestic and foreign universities. We place particular value on engineer-
ing, economics and business management. Our partners include such
renowned research institutions as the Rhine-Westphalian Technical Col-
lege in Aachen, the Technical University of Berlin as well as the univer-
sities of Bochum, Dortmund, Dresden, Hamburg-Harburg and Shang-
hai. In addition, we work closely with various institutes of the Fraunhofer
and Max-Planck societies.

It was true in the past and remains true today: A high level of in-
novative power is indispensable for business success on tomorrow’s
markets. Tradition is built on a permanent innovative capacity. Finally,
the creation of a favorable innovation climate is essential. There can be
no innovation without motivation. Innovation is a top priority and has to
be promoted from the top down.
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Politicians, business executives and scientists must approach the de-
bate about the advantages of technological progress and its signifi-
cance for wealth and job security in Germany much more aggressively
than in the past. We need to energize our ways of thinking. And that is,
above all, a question of the basic approach toward the future. We have
to stop responding to any pressure for change by anxiously trying to
shore up the status quo. Germany needs more optimism and the will-
ingness to build and cross bridges. This is the goal of ThyssenKrupp’s
initiative “discovering Future Technology,” a platform to promote social
dialogue on technological issues throughout all strata of society and
age groups.

In any case, | get the impression that politicians, administrators,
scientists and business executives realize now that we need a more
positive public attitude. Our society is beginning to move, and rigidified
structures are breaking apart. We have not pulled off the turnaround
yet, but it is in sight. I’'m optimistic.

What unites us is the hunger for achievement. This magazine will
tell you what all of this means in practical terms.
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Prof. Dr. Ekkehard D. Schulz,
Chairman of the Executive Board of
ThyssenKrupp AG
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By Heribert Klein | Photos Achim Multhaupt

Technology on the small screen

Ranga Yogeshwar has long been busy discovering the future - as head of the
science program group at the WDR public television broadcaster




from these fields. As far as | can see, a lot has already happened in these areas.
If I had said that ten years ago as a journalist, | would have been stoned. But since
then | have gotten to know a lot of companies and business people about whom
| must say one thing with respect, these people have a responsibility and a sense
of responsibility for social issues that is absolutely remarkable and also under-
standable.”

And he adds that he has met many scientists who now feel the same way, “They
also now understand just as well that an isolated existence in ivory towers cannot lead
us to the future.” And politicians? Yogeshwar states his opinion clearly, “Unfortunate-
ly, the majority of scientists, business people and politicians are still locked in their own
categories.”

FINDING NEW WAYS TOGETHER WITH POLITICIANS

It is exciting to listen to the lines in his program that are important to him. He even
quotes thinkers from long ago such as Descartes (1596 - 1650). Interestingly, he
quotes Descartes not as a philosopher but as a scientist and mathematician who was
interested in analytical geometry in order to say at the end, Cogito, ergo sum (I think,
therefore | am).

Who is this nationally known television personality by the name of Yogeshwar?
Someone who is interested in a broad range of subjects. That is another reason why
he sits on many different advisory boards and boards of trustees - thus constantly ex-
panding his experience in politics, science and business. That is why one of his sen-
tences which people should say as citizens — in his opinion — sounds even more real-
istic, “Dear politicians, now we have to find a new way to work together. We cannot
throw rocks in each other’s path or wage partisan conflicts at every chance possible.
We have to understand that it is about something more important.”

His states clearly, “We have to be flexible in our heads. | think that we will have
to give up many of the crystallized categories and break with tradition. But we should
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do it without following in the footsteps of the Americans or
the East Asians. We are Europeans. In my judgement, Eu-
rope still has a lot of strengths.”

It is not just words that he uses to present every-
thing that he encounters, everything that he experiences.
Married for many years and the father of several children,
he has put the most important principles which form part
of his life on a colorful piece of artwork - a meter-wide
sheet containing several concepts which are important to
him: Freedom, Truth, Clarity, Trustworthiness, Indepen-
dence and, lastly, Fairness.

He begins with freedom to think and freedom of
thought which result in an effort to find truth and clarity,
these in turn create trustworthiness before independence
and finally fairness follow. “The medium for which | work
is after all just an image of the world. As a journalist
sometimes you have to remember one thing clearly — that
you can do a lot of damage, that you can destroy the life
and life’s work of other people. That is why one of my
principles is that my efforts have to be fair to the idea | am
trying to present.

At the end, he says goodbye in his style. In his pri-
vate conversations he is not much different than on tele-
vision. That is why the end of his show Quarks & Co. is so
similar to the career and personality of Ranga Yogeshwar
the man: “That’s all for this time. Thanks for watching.
Tell your friends about us and keep watching. See you
next time.” <

Ranga Yogeshwar describes

his work as follows: “I work for
the medium of television, which
only ever reflects the world.”
He’s convinced that Germany will
have to shed traditions — but
without following in the footsteps
of the Americans or East Asians.
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Bernd Voss won a regional
Youth Experiments
competition with a new
measuring process in 1987.
Today, he is project head

at Rothe Erde, a subsidiary of
ThyssenKrupp Technologies.

By Syhille Wilhelm | Photos Achim Multhaupt

when the German media criticized the looming intellectual dete-

rioration of the country’s youth in the mid-1960s, the journalist
Henri Nannen came up with a good idea. Under the motto “We’re look-
ing for tomorrow’s scientists,” he adapted an American program and
called on the next generation to enter a competition. The result was
“Youth Experiments,” an educational initiative that is still unparalleled,
and meets with a high level of acceptance and support throughout all
levels of society.

Looking back on nearly 40 years of Youth Experiments, it quickly
becomes clear that history repeats itself. The theme of the first podium
discussion in 1966 sounds very familiar. Back then, business, political
and media experts were concerned that Germany was running out of
natural scientists and engineers. “To mark the 40th anniversary of
Youth Experiments next year, we will debate this question again,” says
Dr. Uta Krautkramer-Wagner, director of the Youth Experiments Foun-
dation. Answering this question is just as crucial today: “Just look at
how many talented people are leaving Germany.”

Q n educational disaster doesn’t always have to be bad. After all,

BROAD SUPPORT THROUGHOUT SOCIETY

The director explains that the well-targeted marketing strategy de-
signed by the former head of Stern magazine Henri Nannen led to the
success of Youth Experiments. “He sold the competition as an instru-
ment of educational policy. That’s why Youth Experiments has been so
widely accepted throughout German society,” says Krautkramer-Wagner.
Fantasy and creativity are the prerequisites for an application. “We
don’t dictate a theme. That makes us different from other competi-
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Researchers
start out young

ThyssenKrupp sponsors the competition
“Youth Experiments” — and has a number of
former youth researchers on its staff
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From the work bench to the
desk. Bernd Voss took part

in Youth Experiments as an
apprentice. After completing
his studies, he returned to
Rothe Erde. Thanks also to the
competition, his name was
well remembered.

tions,” she explains. “Every participant must have an idea and develop
the project alone.” The only condition is that it fits into one of the seven
disciplines specified.

During the early years of the program, participants ranging in age
from 16 to 21 could hand in projects in the classical subjects of biolo-
gy, chemistry, mathematics and physics. Later, other disciplines were
added: technology in 1968, earth and space sciences in 1969, and the
working world in 1975

A SPECIAL AWARD FOR ORIGINALITY

Young people still have the same desire to tinker now that they did when
the competition was launched in 1965. In the first year, 244 girls and
boys presented their research findings. This year, more than 8,000 par-
ticipants — around 38 percent of them girls — are taking part in the 39th
competition. Politicians were also quick to catch on to the idea of moti-
vating young people to conduct research. Since 1971, the German
chancellor has given a special prize for the competition’s most original
idea and invited the winner to the seat of the government. Since 1977,
the German president has been the competition’s patron.

The foundation can’t manage the stampede of thousands of
young applicants alone. And it doesn’t want to. The initiative views

ThyssenKrupp Magazine | 2 | 2004 | November

TH EXPERIMENTS® 15




16 ®m YOUTH EXPERIMENTS W

itself as a project for the entire society, which is a main ingredient to its
success. Today, there are around 2,500 jurors across Germany, 3,000
teacher-advisers and 100 companies that support Youth Experiments.
“We are a giant network, in which everyone participates to make the
competition a success,” says Krautkramer-Wagner. In fact, the director
has even had to console a few companies looking to become a partner
of one of the many competitions. “The partner companies that we have
rarely withdraw,” she says. “And we have a long waiting list, in case
that happens.”

NEVER TOO YOUNG TO EXPERIMENT

In 66 regions in Germany, companies put on regional competitions.
ThyssenKrupp, for example, has been responsible for Dortmund, Duis-
burg and Dusseldorf for years. From there, the winners enter the
statewide competition. And those who are successful there enter the
finals at the national level. In addition, there is now a whole series of
other competitions related to the foundation: People younger than 16
have been able to participate in “Pupils Experiment” since 1969. In ad-
dition, research camps, seminars and reunions are held.

The interest of the companies in creative young people is still great.
One reason is self-interest: Maybe an inventive researcher can be won
over as an employee later. “However, Youth Experiments is anything
but a recruitment camp for companies,” Krautkramer-Wagner says.
“The companies would need a lot of patience. It takes a long time be-
fore a 12th grade student has finished studying.” But indirectly, Youth
Experiments is tomorrow’s talent bourse. The young people can meet
company representatives at the competitions and often arrange for in-
ternships. “And when an application boasts the successful participa-
tion in Youth Experiments, this applicant makes a clear impression
above the masses of other applicants,” says the Youth Experiments
director.

But careers can definitely evolve from the relationship between a
company and the competition. Take Bernd Voss and Rothe Erde GmbH,
a subsidiary of ThyssenKrupp Technologies. Today, Bernd Voss is pro-
ject director for the design department of a worldwide leading manu-
facturer of large-diameter anti-friction bearings. In 1987, he was doing
a mechanical apprenticeship in workshop fitting, when he came across
Youth Experiments: “Our apprenticeship director asked if that might be
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something for us. So three of us sat down and thought about the
project we could use in the competition.”

The result was a project on “measuring roller bearing forces with
ultrasound.” During the research phase, the three apprentices proved
thatitis possible to take disturbance-free external measurements of the
pressure put on large-diameter anti-friction bearings used for turning
cranes, excavators and tunneling machines. The regional jurors were
so excited that the Lippstadt apprentices won first place in the regional
competition.

THE CONTACT WAS ALWAYS THERE

The apprentices didn’t make it past the statewide competition, but
Bernd Voss still remembers the competition today. And the support
of his employers. “We were able to set up our testing equipment in
the laboratory, and whenever we had to write anything the secretaries
helped us type it up,” the former apprentice says, explaining the
practical support they received. The apprentice director not only
encouraged the participation in Youth Experiments but also urged the
three boys to keep experimenting during all phases of the project.

Bernd Voss is excited about the
concept of Youth Experiments.
The independence that is
required of the participants
also later helped him during
his university studies.
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Bernd Voss left the company after his apprenticeship to complete
vocational school. After that, he studied mechanical engineering and
specialized in design technology. “But the contact was always there,”
he explains. “And a lot of people remembered my name because they
associated it with Youth Experiments.”

During his college years, the engineer completed several intern-
ships and vacation jobs at the company before returning to Rothe Erde
in 1993, first as a staff member in the design department. He became
project director in 1998.

What the former participant really appreciates about the Youth Ex-
periments initiative is that independence is stressed early on. “At first
we had an idea and nothing else. We were completely on our own when
it came to proving that the measuring process worked,” Voss explains.
“This kind of experience helps later in college.”

The former regional winner warmly recommends Youth Experi-
ments. And even more so to adults: “Young people at that age need
external motivation,” he says, convinced of the importance of the
advisers. “At 16 or 17, people have completely different things in
their heads.” <
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Top technology at the top: Bernd Schneider in this year’s DTM circuit

Absorbed by victory

The Mercedes-Benz C-Class competes on the DTM circuit with shock absorbers from
ThyssenKrupp Bilstein

By Paul Schinhofen | Photos Rainer Kaysers
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Bernd Schneider, four-time DTM champion, uses every centimeter of the race course

hen the starting light turns green, the earth literally shudders.

That’s when 21 eight-cylinder engines with around 470 hp

each roar and catapult the racing cars, with silhouettes remi-
niscent of refined upper-class sedans, to 100 km/h in less than four
seconds. It looks like pure chaos as the cars race toward the first curve,
but the drivers somehow manage to get their Audi A4s, Mercedes-Benz
C-Classes and Opel Vectras into some sort of order as they speed
ahead, giving the numerous fans along the course an hour of racing at
its best.

Germany’s DTM races guarantee exciting motor sports - the strict
rules create largely equal competitive conditions. Still, the race cars
with the star on the hood are usually the first to cross the finish line.
That’s when the champagne corks start popping. But the Mercedes
team is not the only group doing the celebrating. Dirk Spohr, the head
of Motorsports Technology at ThyssenKrupp Bilstein, also can give a
satisfied smile. The reason: The four Mercedes C-Class vehicles in the
Swabian HWA team, which is responsible for racing activities in the
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DTM, cruise from victory to victory using gas pressure shock absorbers
produced by the tradition-rich company from Ennepetal. The excite-
ment in the ThyssenKrupp Bilstein camp was especially great after the
race on the Norisring in Nuremberg: The racing weekend attracted
around 130,000 fans this year, and three Mercedes drivers shared the
spots on the podium, each representing a car equipped with Bilstein
gas pressure shock absorbers.

TRIPLE VICTORY FOR MERCEDES AND BILSTEIN

Although Nuremberg’s Dutzendteich street course has only three
straights, two hair-pin turns and one double bend, the 2.3-kilometer
track is one of the most demanding courses of the DTM circuit. The
Norisring has the reputation of being a brake-heavy course. But, thanks
to its many bumps, it is also known as the shock-absorber course. Op-
timal wheel grip is critical, especially in the braking zones and high-
speed straights — this is where decisive tenths of a second can be
gained or lost. Only a tire that has almost continuous road contact
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The Norisring in Nuremberg places high demands on shock absorbers

has the ability to transform the acceleration force of the V8 engines into
optimal drive or transfer the extreme deceleration value of the powerful
brake system to the road surface.

Since the beginning of the 2004 season, the four Mercedes C-
Class race cars of the HWA team from Swabia’s Affalterbach have been
working with the Bilstein BS 101 shock absorbers, a version that stands
out because of its interesting construction details. The company that
delivers this innovative high-tech product exclusively to the HWA team
is ThyssenKrupp Bilstein GmbH, part of Automotive. HWA stands for
Hans-Werner Aufrecht, who in the 1960s founded AMG, the Mercedes
tuning company. Later, this manufacturer of explicitly sporty versions of
various Mercedes-Benz models has become a subsidiary of Daimler-
Chrysler AG.

Standing behind the Bilstein BS 101 name is something like the
universal genius of the complex world of shock absorbers. The term
“shock absorber” is actually a misnomer. Its job is to damp oscillations.

4 |

The car sits mostly on the springs. Simply put, the shock absorbers pre-
vent the car from jumping off the street. Every bump in the road caus-
es the springs — and with them the body — to oscillate. This must be
damped.

THE SHOCK ABSORBER WORKS IN TWO DIRECTIONS

To do this, the shock absorbers work in two directions: Upon compres-
sion, shock absorber jounce is activated, which usually must absorb
higher levels of force. When the wheel rebounds, rebound damping
causes the fastest possible deflection of the vibrations. In the Bilstein
gas pressure shock absorber, the working piston divides the oil-filled
damper body into an upper and lower reservoir. The upper (rebound) is
limited by the closure package, the lower (compression) by the dividing
piston. The pressurized gas compartment serves as a compensation
reservoir for the oil that is displaced by the piston rod. Its pressure is re-
sponsible for bracing the forces of compression. Spring washers and
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The German DTM championships have become a popular event
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holes on the working pistons determine the damping power — the de-
tails are kept secret. In addition, the bypass oil stream can be varied ex-
ternally in the rebound and compression stages, making it fast and
easy to create damping characteristics that are tailored to the specific
course.

The Bilstein BS 101 has 10 centering ribs each for both levels.
That isn’t something fundamentally new in racing sports, but until now
it has been both work-intensive and complicated. “In the past, tuning
was highly work intensive and not always clear. With our system, it’s be-
come much easier. A few steps suffice and a new adjustment has been
made,” says Dirk Spohr, explaining the advantages of the new devel-
opment.

The respective centering ribs for rebound and compression are
numbered from one to 10, and the adjustment is done externally on the
tuning wheels. The use of two colors simplifies things even more. The
numbers for rebound damping are on a red background. The makes
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double sense since in English racing language rebound damping is also
called rebound. Blue stands for compression. The short form is bump.

The four HWA team drivers — Britain’s Garry Paffett, the Nether-
lands’s Christijan Albers, the Frenchman and former Formula 1 driver
Jean Alesi and the four-time DTM champion Bernd Schneider from St.
Ingbert — appreciate this simple handling as well as the blow-off sys-
tem, which is integrated into the shock absorbers and was further im-
proved for the racing season. The shock absorber valves are especial-
ly sensitive when the drivers attack the curbs in an effort to gain
fractions of a second for the individual driving times that determine
starting positions. This blow-off function reacts very sensitively to the
hard pounding from the tires hitting the curbs. The outcome: The hard
blows are better absorbed, and the vehicle is calmer, which results in
better lap times.

These successes are the result of determined developmental
work on all details. “Bilstein has been successful in motor sports since
the 1960s and is synonymous with gas pressure shock absorbers,”
says Dirk Spohr. The basic principle of the gas pressure shock ab-
sorber, discovered by the Frenchman de Carbon in the 1940s, has been
in use for years and undergone continuous development. “But you

Dirk Spohr, head of

Motorsports Technology at
ThyssenKrupp Bilstein,

showing the shock absorbers,
which weigh just 560 grams, that
are used for Mercedes-Benz’ DTM
race cars

have to keep optimizing all components of the shock absorbers, and
you can never rest on your laurels. Here at ThyssenKrupp Bilstein, our
work is highly integrated. We profit from the close cooperation with pre-
series development and can use the experience of our colleagues for
our development process immediately. On the other hand, our results
as regards valve tuning or weight optimization are of great interest to
colleagues in series development,” the motor sports head says in ex-
plaining work flows. The ambitious but modest engineer is especially
grateful for the numerous resources that a group like ThyssenKrupp AG
has to offer. The piston rod, which is hollow to keep the weight down, is
made of high-quality, especially light-weight alloy steel. The shell is
made of a special aluminum material. Dirk Spohr does not want to re-
veal further details since the low total weight of just 560 grams is an-
other unique feature in Bilstein’s design.

FINISHING TOUCHES IN TEST DRIVING

The BS 101’s career began with many hours of tough shock absorber
work on the hydropulser. The permanent simulation of the load popula-
tion of various DTM race courses has led to a continuous flow of im-
proved centering ribs. The prototypes also get their finishing touches
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during test driving in the car. In addition to the values determined and
the lap times, the personal impression of the professionals is very im-
portant to Dirk Spohr’s team. “The driver and his vehicle engineer are
responsible for the chassis’ overall tuning. Since standard tires are
used in the DTM, adjusting the springs and shock absorbers has a large
impact on handling,” says Dirk Spohr. Like the Formula One races, the
DTM determines the starting positions within the framework of individ-
ual driving times. Everything has to be right in a fast lap, but, most im-
portant, the tire temperature should be optimal from the beginning. An
optimally working shock absorber is an important component in the
complicated interplay of a computer-calculated chassis geometry.

For ThyssenKrupp Bilstein, motor sports create more than a pres-
ence at the professional and prestigious DTM. From an economic per-
spective, an attractive range of products for the numerous amateur and
hobby racing car drivers generates sales and polishes its image. Here,
as elsewhere, the goal is to increase efficiency. To this end, racing spe-
cialists in Ennepetal are developing a modular shock absorber program
with mostly standardized components that exploit the DTM results. To
bring this ambitious object to the production stage as soon as possible,
a Porsche 911 GT3 RS is being used as a rolling laboratory. It will join
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all of the races at the Nurburgring’s legendary Nordschleife circuit. The
24-kilometer “green hell,” as the Eifel circuit is often called, is seen as
a very demanding race course that places extreme demands on drivers
and above all on materials. Each of the 10 races of the long-haul cham-
pionship as well as the legendary 24-hour race on the Nurburgring pro-
vide Bilstein’s crew with important insights that can be used during the
next race in the form of an improved version of the shock absorber.

MOTOR SPORTS — A TRADITION AT THYSSENKRUPP BILSTEIN

ThyssenKrupp Bilstein’s tradition-rich relationship with motor sports and
the resulting innovation can hardly be documented better. The Bilstein
name is not just at the forefront of the DTM. The company also has been
devoted to this sport for decades. After all, this is a critical component
in the company’s success story. The first German chancellor, Konrad
Adenauer, drove through the countryside in a Mercedes 300 that used
Bilstein shock absorbers. Their descendants have created virtually vi-
bration-free driving for countless national and international champions.

And the Bilstein BS 101 will be there next year, too. What it will be
able to accomplish then is a question that Dirk Spohr answers with a
smile. <
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Seven staircases

for the royal family

Saudi Arabia needed
mobile passenger conveyors.
It’s not that easy

By Sybille Wilhelm | Photos ThyssenKrupp Fahrtreppen

times when members of Saudi Arabia’s royal family had to climb

stairs to enter one of their aircraft are long gone. Instead, one of
seven specially manufactured passenger conveyors now brings them
on board their plane in a kingly manner.

The royal contract was a special assignment for Frank Lunderstedt,
project head for mobile equipment at ThyssenKrupp Fahrtreppen. Yet
the Hamburg based company, which specializes in escalators and
passenger conveyors and is part of ThyssenKrupp Elevator, often wel-
comes customers who are looking for more than a standardized solu-
tion: “It is quite normal for us to accommodate the customer’s wishes
and manufacture exactly that conveyor which the customer wants,”

says Frank Lunderstedt.
The contract from Saudi Arabia was exceedingly ambitious with
regard to the technological specifications. “A passenger con-
veyor is subject to immense forces when a vehicle transports
it across the maneuvering area to an aircraft,” the project head ex-
plains. The conveyors, each of which weighs 16 tons, are not torsion-
proof, which means that they cannot compensate for movement while
making their way across the maneuvering area. If the conveyor drafts
on the bumpy ride across the maneuvering area, the mobility of the en-
tire equipment is gone. “The properties of stiff car bodies are entirely
different to those of a truck chassis, for example when dri-
ving up the kerb,” explains Frank Lunderstedt. “The chassis is
twisted.” That is why the Hamburg designers came up with a
sophisticated system that joints up the conveyor to the chassis.

In addition, they developed a completely new frame. To dampen

the vibrations during the drive, special hydraulic cylinders were used
that were mounted onto the specially produced Mercedes-Benz chas-
sis. In this way, the royal conveyors can now take blows during the drive
without any harm.

ThyssenKrupp will let the customer be king. Quite literally: The

SAFE AND SOUND FIVE METERS ABOVE THE GROUND

A particularly tricky part is leaving the passenger conveyor at the upper
end. To ensure that the royal family makes its way comfortably and
safely from the conveyor to the inside of the aircraft, a seamless transi-
tion was created up there, at a height of nearly five meters. This task
was all the more difficult because this transition could not be connect-
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There’s a reason why
passenger conveyors are
immobile: They usually
cannot take blows during
the drive without any
harm.
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A customized product for the royals

ed firmly to the aircraft. For depending on how much weight or fuel the
aircraft is carrying, the boarding level changes.

The Hamburg experts solved the height problem with the help of
an intelligent hydraulic system, which adjusts to the respective height.
The whole process is supervised with a video camera from the driver’s
cab of the transport vehicle. However, there are certain limits to this
flexibility: The conveyors are designed to fit a Boeing 747, the royals’
preferred aircraft for long-haul flights.

Once the aircraft arrives at its destination, the conveyors of the
type Tugela FT 842 are fully self-sufficient. A hydraulic auxiliary drive in
the vehicle drives both an electricity generator and the hydraulic equip-
ment. “The area from where the royals depart is usually a long way off
the terminal where other passengers are checked through,” says Frank
Lunderstedt. “This is why we have developed a self-sufficient electrici-
ty provision system.”

This too was somewhat more complicated in the case of the royal
conveyors than in the case of other escalators. After all, any piece of

technical equipment is susceptible to extreme weather conditions. And
it can get very hot in Saudi Arabia. For example, the capital city of
Riyadh regularly registers temperatures around 50 degrees Celsius in
the summer. These high temperatures cause the normal rubber
handrails to age particularly fast. In addition, the royals demand
handrails in elegant gray, rather than the usual black. This meant that
synthetic handrails had to be used. To this end, the Hamburg experts
did not have to look for a proprietary solution for once: “Synthetic
handrails are available on the market; we did not have to have those
manufactured especially,” says Frank Lunderstedt.

NO SAND IN THE GEARS

Sand storms are another weather caprice in the desert state. Because
sand in the drive does not exactly help mobility, the ThyssenKrupp tech-
nicians encapsulated the especially sensitive parts, such as step chains
and ball bearings, specially and protected them against sand.

The seven conveyors made in Germany now have their place on
the most important airports in the country. Aside from the capital of
Riyadh, this includes the port metropolis of Jeddah and the holy city of
Mecca. The royal conveyors are easy to spot from far away: They are
painted a creamy white, the subtly lit glass balustrades are bronze and
the steps were covered in a golden powder lacquer. In addition, the
royal emblem, two crossed swords, is flaunted below a golden palm,
widely visible on the paneling.

It is exactly this non-technical detail that caused the Hamburg
escalator manufacturers considerable headaches shortly before com-
pletion of the assignment: “The royal logo was exceedingly difficult to
obtain,” remembers Frank Lunderstedt. “In the end we got printable
artwork, not from Saudi Arabia but from Basel, where the royal family’s
aircraft are serviced.” <

The conveyors aren’t
actually meant to fly
themselves. Other than
that, though, they can
do almost anything on
their own.
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hibition “The Old China” at Villa Hiigel in 1995, a banquet was

held on his behalf. And while the state guest was dining with the
German president and high-profile representatives of Germany’s busi-
ness community in the former Essen residence of the Krupp family, a
new business relationship was formed. Professor Berthold Beitz and Dr.
Gerhard Cromme of the former Fried. Krupp AG Hoesch-Krupp reached
an agreement with the guest on the joint construction of a stainless
steel plant in China.

Food unites: When Chinese President Jiang Zemin opened the ex-

MUCH LESS TRANSPARENT THAN TODAY

Other employees soon sat down to determine whether the bosses’
business idea would work in the real world. “We got down to business
right away,” recounts Ralf Kreuser, head of central department Interna-
tional Projects at ThyssenKrupp Stainless in Duisburg. “We were sent
out to get a clear picture of the situation and find a suitable Chinese
partner.” Just a few months later, in November 1995, a preliminary
contract was drawn up. “And one should remember that China was
much less transparent at that time than today,” the project coordinator
says. “Most investors had good reasons for holding off on their entry
into that market.” In addition, the Asian financial crisis was casting a
long shadow, although China actually ended up weathering this crisis
surprisingly well.

The plan became a high-profile political matter in China and was
ranked as a project of national importance. This ranking also explains
the unusual partnership structure of the joint venture. The German part-
ners hold 60 percent in Shanghai Krupp Stainless (SKS), and the Ger-
man investors have always had an open door to licensing officials in
Beijing. “But the hierarchy pyramid was particularly high,” recalls Ralf
Kreuser. “And some processes took a long time.”

ThyssenKrupp therefore selected two banks with political influ-
ence to finance the roughly $1.4 billion joint project in China: a subsid-
iary of the World Bank and the German state financing agency Kredit-

By Sybille Wilhelm | Photos Rainer Kaysers
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anstalt fur Wiederaufbau (KfW). “When problems arose, they were
solved at a high level. At the beginning, the World Bank usually had a
representative at the negotiating table,” says Ralf Kreuser. The “politi-
cal bankers” also ensured that the investment fulfilled high standards —
for example in the resettlement of the roughly 3,500 village residents
who had to make way for the new stainless steel plant, or in environ-
mental protection.

THE LUNCH BREAK IS HOLY TO THE CHINESE

When Ralf Kreuser is asked today about the details of China’s negotiat-
ing culture, the first thing he recalls is the lunch break: At noon sharp,
the negotiations always came to a halt. Even the request to quickly fin-
ish up a point and delay the break by just a few minutes was consis-
tently rejected with a polite “Mr. Kreuser, it’s lunchtime.” “The lunch
break is really holy to the Chinese,” the German says. After all, they use
the 90-minute break not only to eat, but also to relax. The project man-
ager was also told, “Oh Mr. Kreuser, it’s lunchtime,” when he wanted to
use the lunch break to make an urgent business call. After he persuad-
ed the interpreter to get the Chinese business partner to pick up the

A home away from home: Project
coordinator Ralf Michael Kreuser
now feels almost at home in
Shanghai. His family has already
accompanied him once. After all,
they wanted to get to know the
people he had told them about.

At home around the world

From China to Norway: People involved in international business are in for a few surprises
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Paint bucket and brush:
Even at his desk, Thomas
Pahle always keeps an

eye on corrosion protection. telephone, the former disappeared — and did not return until after the

break. Ralf Kreuser is convinced that “he didn’t even try,” and he still
laughs about that episode.

Finally, the Chinese-German partners reached an agreement. In
December 1997, the signing of the contract was celebrated in Beijing,
and on Nov. 2, 2001, the first building complex of the stainless steel
plant in Shanghai was officially opened by German Chancellor Gerhard
Schréder. The plant has an annual capacity of 90,000 tons, and that
level is to rise to 290,000 tons in 2005. Eventually, the plant is sched-
uled to be expanded to 400,000 tons. “China has become the world’s
biggest market for rust-resistant flat products,” explains Ralf Kreuser.
“We still have a lot of potential. After all, we want to be among the mar-
ket leaders there.”

We, that includes the international management of Shanghai
Krupp Stainless: “The managing director is Austrian, his deputy is Chi-
nese, the corporate controller comes from Germany, the chief techni-
cian from Taiwan, the project manager is Australian, and the British
head of sales lived in South Africa for years.”

Although Ralf Kreuser has invested a lot of sweat into the
Shanghai project, he remains a realistic businessman. “The next few
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years will show whether the project operates economically. If it does
not, we would have to decide against advancing the engagement.” If
the Shanghai project continues, the 58-year-old still faces a few
tasks that he will have to resolve there before he retires. If not, he will
happily stay in Germany, despite his great memories about China:
“The job is exhausting,” the frequent flyer says. “In the past, | traveled
to China twice a month. Now, it's about every six weeks.” He has
figured out that he has spent about one-third of his life suffering
from jet lag since the project began. And his family life also has
suffered on account of his long-distance trips: “My wife and my son
aren’t all that happy that I’'m gone so much. But at least | took them
along once.”

NORTH-SOUTH DIVIDE IN BUREAUCRACY

Thomas Pahle has no trouble with jet lag on his project in Norway. But
he faces other challenges, like the bureaucracy: “One could get the im-
pression that the Norwegians have a rule for everything, although that
has traditionally been said of the Germans,” says the corrosion protec-
tion expert from PeinigerR6Ro GmbH, one of the world’s major service
providers for the construction and maintenance of industrial plants and
technical buildings. But flexibility and reliability, combined with a will-
ingness to master new challenges and individual tasks in the interest of
the customer are among the things that make working for a service
provider so enjoyable and interesting for Pahle.

On behalf of Linde AG, the ThyssenKrupp Services subsidiary
from Gelsenkirchen has been doing scaffolding and corrosion-protec-
tion work on a gas processing plant of Norway’s Statoil in Kollsnes near
Bergen. Local working hours are one of the particular features of this
project in Norway, which is not part of the European Union: “In Norway,
an assembly worker may work no more than 56 hours a week or 168
hours a month,” explains Thomas Pahle, outlining the union’s condi-
tions. As a result, employees may spend no more than three weeks a
month on the construction site. “This means that we have to use about
one-third more people there.”

The deadlines are tight in Norway. The weather has something to
do with it. It rains a lot in Norway. But the corrosion protection cannot
be applied in the rain. “Nonetheless, we have strict deadlines as to
when we have to hand over individual parts of the building to the
customer,” Pahle says in explaining the northern European challenge.
“This is why our people have to make optimal use of the remaining
time.”

Norway is a special country for PeinigerR6Ro for another reason
as well. Although the group is internationally active, new major plant
construction and expansion projects tend to be focused on Asia and the
Middle East. This is why the company works with subsidiaries there and
manages the European project business from Germany. And this is also
why it is a new experience for Pahle and his team to have a construc-
tion site in Norway. “From a logistical standpoint, such a project would
be much easier to handle in Germany,” Pahle says. “But there are vir-
tually no more major projects here right now.”

The service providers then decided to turn the problem into a so-
lution and present themselves as an international service provider with
these types of project activities — competent, flexible and reliable. in
rainy Norway no less than in other, sunnier countries. <
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2,500 tons of scaffolding,

70,000 square meters of corrosion
protection: In Kollsnes, Norway,
PeinigerR6Ro services a gas
processing plant. Each second, the
annual demand of a private
household is channeled through
the facility.
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basic heart, anyway. In both cases, experts mix together natural

ingredients, and even the tiniest amounts of these ingredients
can interact with other ingredients to create a totally new, enticing prod-
uct. The composition professionals never leave their mixing to chance
because they know all about the ingredients and their specific charac-
teristics.

Let’s make an exaggerated comparison: You could say Thyssen
Krupp VDM is an accomplished perfume maker in the world of metal-
making. Here, virtuosos create alloys that have previously unknown
characteristics — some ingredients are even taken in homeopathic
doses. Customers are delighted by this knowledge. And there is a good
reason for that: The material often enables the creation of a technical
product that previously did not exist in this same form. The sparkplug
with an even longer life span is one example of this work. Or a tank truck
that can haul extremely aggressive materials. Or an exhaust gas cat-
alytic converter with very low warm-up time and thus markedly higher
effectiveness.

Q t heart, perfume and metal alloys are basically the same. At their

MORE THAN 100 DIFFERENT MATERIALS

The road to the special alloy takes us through Werdohl. There, in the
Sauerland region of northwestern Germany, where the Lennetal valley
starts to widen, people talk about Nicrofer 6025 HT alloy 602 CA,
Aluchrom Y Hf or Nicrofer 5923 hMo alloy 59 - alloys created by
ThyssenKrupp VDM. The company offers more than 100 different ma-
terials, all of them singular. People who come to Werdohl are looking for
something special — corrosion- or heat-resistant material, a heating
conductor or a resistance wire, a special product for welding, a metal
with magnetic properties or precisely defined expansion characteristics.

At first glance, the products that arise from this process appear to
be completely unspectacular. Take the sparkplug mentioned above:
Since it was invented in 1902, the plug’s basic function has remained
largely unchanged, and nothing will change as long as the internal
combustion engine is the driving force in the vehicle. The combustion
chamber is filled with an explosive mixture, and an electrical spark sets

Filigree meshwork consisting
of the finest wires:
ThyssenKrupp VDM supplies
not only the metal alloy,
which the customer desires,
but also the finished
pre-product.
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The end justifies
the mixture

ThyssenKrupp VDM creates highly individual
metal alloys
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The alloy makes
the material difference

off the explosion, which sets the piston, the crank shaft and finally the
wheel in motion. And yet a lot has happened since 1902. An engine’s
number of revolutions, for example, has increased markedly, from per-
haps 800 revolutions per minute at the time to 8,500 revolutions per
minute and more in today’s high-performance engines — and every
fourth stroke needs its spark. In addition, a modern engine burns up the
mixture more fully and produces purer exhaust. The sparkplug is a reli-
able companion of such developments, thanks in part to materials de-
veloped jointly by ThyssenKrupp VDM and sparkplug manufacturers.
The latest innovation: By adding a bit of yttrium to the basic alloy, the
sparkplug’s longevity was raised to 100,000 kilometers. What’s that,
you say? There’s no need to blush if you haven’t heard of yttrium. Al-
though it is a natural element that carries the atomic number 39, it be-
longs to the category of “rare earths.” Nature only produces very small
amounts of this element. But these volumes are more than enough:
Less than 0.5 percent yttrium goes into the sparkplug alloys, which
consist mostly of nickel combined with chromium, manganese, alu-
minum and silicon. ThyssenKrupp VDM melts the raw materials into al-
loys to create flat and rolled wires that are delivered to the sparkplug
manufacturer on thick coils. They end up as middle or side electrodes
in the precision spark producers.

NEW SPECIAL ALLOYS FOR THE FUEL CELL

And what would happen if the days of the internal combustion engine
came to an end and sparkplugs were no longer needed? Then the fuel
cell could keep people moving. Even if it did not power the vehicle’s
wheels, it probably has a future as an additional energy aggregate
that would complement the car battery. It might also be used as a
compact power station in households. The fuel cell is advancing — and
ThyssenKrupp VDM has something quite special in store for the solid
oxide fuel cell (SOFC). It consists of several cells that turn hydrogen and
oxygen into pure water while also producing electrical energy. In oper-
ation, it heats up to 900 degrees Celsius, which has earned it the name
high-temperature fuel cell. For lack of a suitable alternative, ceramic is
used in the cell walls. That means designers have to use relatively thick
walls, and live with the fuel cell’s corresponding increases in weight and

What has become of
the wire: A flexible

pipe unit that decouples
the exhaust tract of

a car from the

engine vibrations.
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volume. In addition, series manufacturing of ceramic interconnector
plates —their real name —is complex and expensive. A challenge for the
experts in Werdohl was created as a result, one that they mastered with
the research center in Julich in 2001: Crofer 22 APU is the name of their
innovation, an iron-chromium alloy with a 20 percent chromium con-
tent, which for the first time fulfills several requirements that were pre-
viously considered incompatible: good high-temperature resistance,
high electrical conductivity and a low coefficient of expansion. “APU”
stands for “Auxiliary Power Unit,” a direct reference to the material’s
use in the fuel cell. Crofer 22 APU also contains a “rare earth”: The el-
ement lanthanum is added to the material at a concentration of just
0.08 percent. Together with the other alloy components titanium and
manganese, it ensures that a protective layer of chromium-man-
ganese-oxide forms on the surface of the interconnector plates as soon
as the fuel cell is activated. This coating prevents unwanted chromium
ablation while ensuring the necessary electrical conductivity of the in-
terconnector plates. Of course, this does not make the high-tempera-
ture fuel cell ready for serial production. But it represents an important
step in that direction.

SPECIAL SOLUTIONS FOR SPECIAL PROBLEMS

In their unending hunt for innovations, car manufacturers frequently
come to ThyssenKrupp VDM for help. Here, they get the right material
in precisely the shape they need. Take the airbag: When the sensors
abruptly ignite the capsule in a crash, a temperature of about 2,500
degrees Celsius is produced within milliseconds. A heat-resistant wire
from Werdohl then has a job to perform. It becomes a dense, filigree
meshwork where the metal has a high surface area and can thus ab-
sorb a lot of heat.

Or take the catalytic converter in cars: Its interior, which consists
of numerous cells and channels, also has to offer a maximum surface
area to ensure that it purifies the exhaust fumes as efficiently as
possible. Until now, ceramic has been the most frequently used carrier

Chromium, manganese

and silicon — and a hint

of yttrium — are combined
to make this wire. The

“rare earth” yttrium ensures
a long lifespan
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Every fourth stroke
needs its spark
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material to which the catalytic substance is then added. A wafer-thin
metal foil used as a carrier would either have to improve the purification
performance even more or help make the catalytic converter more com-
pact — at least that is what Emitec GmbH, a customer of ThyssenKrupp
VDM, was thinking. Once again, the materials stockroom did not have
an off-the-shelf solution on hand, that is a suitable alloy which, rolled to
the specified thickness of 0.03 millimeter — thinner than a sheet of
paper — could still withstand a temperature of 1,100 degrees Celsius. In
cooperation with Emitec, a new steel was created: Aluchrom Y Hf with
20 percent chromium, six percent aluminum and a precisely specified
content of yttrium and hafnium. A specially built cold rolling mill in
Werdohl uses this material to make the catalytic metal foil, meter by
meter and in consistent precision.

A CORROSION-RESISTANT TANK TRUCK

A bigger project — quite literally — was a tank truck used to dispose of
highly aggressive substances. Usually, such a container consists of
glass-fiber reinforced synthetic material, which is lined with Teflon. But
this solution has a downside: The walls have to be thick to ensure tank
stability — which makes it heavy. The tank is also susceptible to damage
and difficult to recycle. A tank made by ThyssenKrupp VDM from the
special alloy Nicrofer 3127 hMo-alloy 31 does not have these disad-
vantages. In it, nickel, chromium and molybdenum provide corrosion
resistance. The mixture also offers a longer lifecycle and is easier to
clean. The first tank truck equipped in this way is already transporting
its explosive freight, and other vehicles will follow.

The list of products that are made with materials from Thyssen
Krupp VDM is long. Their perfect operation in daily life is often taken
for granted. The electric hairdryer is a good example. No, you do not
have to know that its heating coil also comes from Werdohl. But you
may wish to learn that even the smallest piece of material in any alloy
is used for a purpose in order to create a certain effect — with a refined
sense of smell, so to say. The way that only a master perfume maker
can do it. How enchanting! <

Meter by meter, the best

metal and most refined alloy,
as well as a highly precise wire
that is used in the customer’s
production - in a sparkplug.
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Precision by
the meter
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In the best of circumstances, college students developed their interest
for a particular subject while they were still in secondary school. Yet
Germany’s high schools aren’t exactly known for their ability to awaken
students’ enthusiasm for technology and innovative technological
changes. How do you rate the current situation with regard to the fasci-
nation for technology in German schools?

Different schools certainly display varying degrees of success in foster-
ing a fascination for technology. This depends, among other things, on
their particular orientation and the special commitment of individual
teachers. We have long noticed a particularly strong record at schools
that take part in the annual competition called Jugend Forscht (Youth
Experiments). They often boast a particularly innovation friendly climate
that motivates high-school students to venture onto new terrain. Many
of the competition winners subsequently entered technical professions.
We know that we will have to continue to expand our contact with the
schools in our focus regions over the next 10 years, if only because of
adverse demographic developments. We can already cite numerous
positive examples of successful partnerships between ThyssenKrupp
and certain schools. Here, we generally sponsor those subjects that
lead to a technical profession.

As an expert who has been dealing with technology for more than 30
years, how do you explain why fewer and fewer young people in this
country are taking a professional interest in the fascinating area of
technology?

A careful analysis of data for the past 30 years will show you that
there have been ups and downs, for example in the number of first-time
engineering students as well as cycles in demand for technical appren-
ticeships. This is partly a lagging response to structural crises in key
sectors of the economy and as such cannot be seen as an indication of
decreased interest in technology. Take the ease with which today’s
younger generation deals with state-of-the-art IT. Such young people
were avant-garde in the 1970s. Today, some 10-year-olds know more
about the secrets of the PC than their own fathers. Modern technology
has thus become an everyday issue, and young people show an inter-
estinit.

“We have to send out bold and unconventional signals for change in our country.”
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ThyssenKrupp’s motto is: “Discovering future technology.” Is this a de-
velopment that should be promoted by both the political and business
communities in Germany, partly in the hope of sparking an interest in
technology among young people?

| generally believe that politicians and businesspeople have to jointly
tackle the problems facing our country. We have to act much faster. And
we have to send out bold and unconventional signals for change in our
country. We don’t just want to complain about our situation, but active-
ly support change. We have to show people what needs to be done in
this country if we want to ensure that the next generation will also
survive fierce competition on world markets. Advanced technology is
certainly one aspect, and it simply cannot be achieved without techni-
cally interested and highly educated people. This means we have to
market technical professions even more aggressively.

Do you believe television networks, newspapers and magazines pay
enough attention to the subject of technology or would you welcome a
noticeable increase in information on the part of the media?

A lot of interesting programs exist on this subject, starting with the clas-
sic children’s program, “Die Sendung mit der Maus” (The Show With
the Mouse) and ranging to science programs that have a loyal commu-
nity of followers. Magazines are also very active, but | do see a need for
greater initiative on the part of daily newspapers.

To return to where we started and Prof. Dr. Schulz’s statement: What
are your concrete suggestions for getting young people excited about
technology, and what sort of requirements do you place on their imple-
mentation? Would it make sense to set up a ranking?

We have to advertise technology in schools and make our rich treasure
of experience available to the teachers, for example by sponsoring
schools. And our engineers and all employees in technical professions
have to be prepared to promote technology outside of the company and
throughout all layers of society — as “ambassadors for ThyssenKrupp.”

The interview was conducted by Heribert Klein
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The metal of
the gods makes
things lighter

Titanium was long considered an exotic
material. But today it can be found wherever
low weight has to coincide with maximum
hardness and corrosion-resistance — for
example in aircraft construction

By Lukas Weber | lllustrations Peter Kramer

the titans, was a clumsy lad who castrated his hated father,

Uranus, and became master of the universe. He stomped around
heavily for a while until he was finally overthrown by his son Zeus after
a 10-year battle. Today’s titanium takes its name from the titans of leg-
end but comes across as light-footed in comparison to its mythological
namesake. It is a high-tech material whose future lies ahead of it. That
is because titanium is on its way to becoming the master of the universe
among metals.

History does not tell us what motivated the German chemist
Martin H. Klaproth to turn to Greek mythology when looking for a name
for the metal oxide he first isolated from the mineral rutile in 1795.
Klaproth could not have guessed at the modern uses of titanium. While
titanium is among the 10 most common elements and titanium dioxide
is inexpensive to produce — it shines out from nearly every white paint:
In cars, building facades, even in the white powder on top of salamis —
the pure form of the metal is extremely difficult to make. It was not until
the middle of the past century that it could be commercially produced.

The name really was not well chosen. Cronos, the youngest of

A RANGE OF REMARKABLE PROPERTIES

But it was worth the wait. The list of advantages offered by the chemi-
cal element with the symbol Ti as a pure metal just goes on and on. Ti-
tanium has the strength of the best steels but weighs only half as much.
It does not corrode, not even in most acids or lyes. Titanium is elastic
and tough, hardly expands in rising temperatures and can withstand
cold without becoming brittle. And important for processing: It can be
rolled, forged and welded.

No wonder that the whole world is calling for this super metal.
“Every two or three years, a new industrial sector is added,” says



B TITANIUM §
= ,___,:...‘i

Modern jet engines already
consist largely of titanium.
Future generations are
supposed to become even
more lightweight and
powerful.

Higher, faster, farther
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Helmut M. Jost, sales head at Deutsche Titan (German Titanium) in
Essen, a subsidiary of ThyssenKrupp Stainless GmbH. They produce
300 tons a month of the popular metal in the form of semi-finished
goods for other producers. “The market is growing rapidly,” explains
Jost. Deutsche Titan, established in 1988 as one of the first joint
ventures between Thyssen and Krupp, is working at the limit of its
capacity.

GOOD AND EXPENSIVE

Aren’t there any disadvantages then? “Sure,” says Jost dryly, “the
price.” A kilogram of pure titanium sheet metal costs around 20 dollars.
That is about seven or eight times more expensive than stainless steel
and four times as expensive in terms of half specific weight. As a result,
it is used mainly as a replacement for steel and aluminum where either
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price plays virtually no role or the desired characteristics outweigh the
cost disadvantage.

In medicine, for example. Titanium has been the material of
choice for artificial hips and teeth implants for over 30 years because
the human body can tolerate it like no other material. However, the real
pioneers were the world’s military forces, for whom the astonishing
characteristics of the tough metal were probably just what they had
been looking for for a wide variety of uses. Security technology is one
of the areas that benefited from the military research. Today titanium
can be found in armored cars, bullet-proof vests, and the protective hel-
mets of the elite German GSG 9 commandos.

The fact that titanium is both light and strong is what makes it es-
pecially appealing to aircraft manufacturers. One of the most interest-
ing developments was the SR-71 “Blackbird” reconnaissance aircraft
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from Lockheed. As early as the beginning of the 1960s, the outer skin
of this aircraft was made mainly from titanium. With its ability to fly 30
kilometers high and reach speeds reportedly in excess of 3,500 kilo-
meters an hour, the SR-71 set record after record.

START OF SERIAL PRODUCTION

Today, the extensive use of titanium in aircraft in large-scale production
is also common. This has caused global demand to rise. Nearly 3,000
military aircraft are planned around the globe for the next few years,
one-third of them in Europe. Each Eurofighter will contain seven tons of
titanium, while the American C-17A transport plane from Boeing has as
much as 68 tons.

Weight is also a critical factor in commercial aircraft. Every kilo-
gram shaved in construction is another kilogram of cargo or passen-
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gers that can be flown. That is why Deutsche Titan products have flown
with civilian air and spacecraft for three decades now. They can be
found in the European Ariane rocket, television satellites and space lab-
oratories, and especially in Airbus aircraft. The new Airbus A380 jumbo
jet, which will enter service in 2006, is supposed to have a maximum
takeoff weight of 560 tons - a goal that can only be reached if steel is
widely replaced by titanium. Around 75 tons will be used. The older but
smaller Airbus A340 contains only 22 tons of titanium. The trend has
been similar at Airbus’s competitor Boeing. Boeing’s popular 777
model from the year 1990 uses 58 tons of titanium. The new 7E7,
which is supposed to enter service in 2007, contains 10 tons less, but
titanium makes up a higher percentage than steel and represents 15
percent of the total weight. Experts have no doubt that the use of tita-
nium will continue to grow while that of steel and aluminum falls. How-
ever, the aluminum outer skin will probably not be replaced by titanium
in the future. “Too expensive and not necessary,” says Airbus Industries.

The list of parts made out of titanium alloys is long. In addition to
engine components and their suspensions, there are hydraulic lines,
door fittings, rivets, and screws. Soon, passengers will have the strong

metal directly under them too. Lufthansa is installing new recliner seats
in its Airbus 340-600 fleet. Thanks to the generous use of titanium, the
Lufthansa-built seats are expected to be 20 percent lighter than com-
parable seats in competitors’ aircraft. Other typical uses include forged
landing gear parts, wing leading edges, fire bulkheads and parts of the
brake system. For every use, there is an alloy which makes the charac-
teristics of titanium, such as strength or resistance to corrosion, even
better. “The workhorse of our high-quality alloys consists of 90 percent
titanium with 6 percent aluminum and 4 percent vanadium,” explains
Jost. Other ingredients include molybdenum, zirconium and palladium.

ADDITIONAL APPLICATIONS IN THE OFFING

Unalloyed titanium is produced in all semi-finished forms. From open
die forging parts to thin sheets, from which, for example, ventilation
pipes for aircraft or cooling pipes for nuclear power plants are made.
Thirty different types are produced in Essen, using different qualities of
the raw material, called titanium sponge. The precise amount to the
gram of additives is mixed in automatically, before being pressed under
2,500 tons of pressure into a block and then welded to the electrode




and melted in a high vacuum oven. While the importance of titanium for
the aerospace industry has increased, the importance of the aerospace
industry has decreased for titanium. After the shock of September 11,
2001, the aerospace industry went into a tailspin that it is just now
starting to come out of. Annual global consumption of titanium, which
reached 60,000 tons in 1997, melted as a result. This year it will likely
bounce back to 50,000 tons. Deutsche Titan has ended its former de-
pendence on the aerospace industry. Now just barely a quarter of its
sales come from this sector.

There are enough applications for titanium. For example, in build-
ings. The steel bridge piles of the Trans-Tokyo Bay Highway received an
insoluble metal plating attached to the steel, the same is true for the
first floating airport on Tokyo bay. The Guggenheim Museum in Bilbao,
Spain, is clad in a titanium cover. On oil drilling platforms it is used for
pipelines, heat exchangers, and rising pipes. Sports equipment makers
have long appreciated titanium alloys for making golf clubs, bicycle
frames or yacht equipment, and they are the perfect material for spikes.
The human body’s high tolerance of titanium makes it not only useful
for medicine but also for the watch and jewelry industry.
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Desalination plants will become very important in the near future.
Large ones cannot do without titanium and water consumption in the
Arabian and southern Mediterranean regions is growing exponentially.
The automobile industry, which is highly interested in saving weight, is
also waiting in the wings. However, up until now it has limited its use of
titanium to small parts which have to withstand high pressure.

NOBLE RACE CARS MADE OF NOBLE MATERIALS

So far, only very expensive, exotic car makers such as Bugatti or Ferrari
have made extensive use of titanium. Rumor has it that Formula 1 racing
cars from Maranello contain more titanium than any of their competitors’
cars have in their rear-view mirrors. And now, the divine origin of the el-
ement’s name has finally found modern day confirmation: The valuable
head of race car titan Michael Schumacher is protected by a one-piece
helmet costing 12,000 euros, designed and produced by the Schuberth
helmet factory in Braunschweig, Germany. The helmet is made out of a
carbon fiber-kevlar combination stiffened by titanium loops. It is so
strong that the helmet of the German auto racing titan could even
survive being rolled over by a tank. «

High-strength materials needed:
Lighter blades sit on thinner
shafts — the weight reduction
continues.
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The elevator thinks for itself

thanks to destination selection
control. This shortens travel

time and gives the passenger more
space in the car.
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The destination is the goal

By Sybille Wilhelm | Photos Frank Elschner

here are days when simply everything appears to have conspired

against you. Then you are sprinting into the elevator at the last

minute, only to find out that of course, now of all times when you
are in a hurry, itis full to bursting point. And of course, on a day like this,
the car also stops at every floor to let people get in or out, or also be-
cause someone had called the elevator but is now already on their way
in another car. Maybe the only advantage is that in this way you have
enough time to think up an excuse for being late.

However, the engineers at ThyssenKrupp Elevator evidently have
a soft spot for people in a hurry. They picked up the idea of so-called
destination selection control (DSC) and developed a generation of ele-
vators that think for themselves. Thus a computer calculates the ideal
route for every passenger in a matter of seconds and allocates the most
suitable elevator to him. Now people who belong together travel to-
gether, such that only passengers with a matching “journey profile”
share an elevator car.

“The basic idea was to optimize traffic flows and markedly reduce
the time it takes to get to a destination,” explains Dr. Rembert
Horstmann, head of the Central Communication and Marketing Division
at ThyssenKrupp Elevator in Disseldorf. The results show that they
succeeded. “The individual passenger saves around 30 percent of the
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time required to travel using conventional elevator systems,” he says.
Up to now, an elevator has always stubbornly stopped wherever an
elevator had been called — and only because it was going in the right
direction. The control electronics on a conventional lift are unable to
gauge whether this makes sense logistically or not.

If several people want to take an elevator at the same time, this
can often lead to long lines forming in front of the elevators — for exam-
ple at peak times in office buildings. It can also lead to overfilled eleva-
tor cars, because even when an elevator is already full it will always stop
if someone has called an elevator.

NO MORE QUEUES OUTSIDE ELEVATORS

On the other hand, using DSC, the computer manages the logistical
puzzle and assigns special tasks to the individual elevator cars. While a
full elevator will travel past undisturbed in a manner that would be ap-
propriate if it had to go somewhere else completely at this time, the
computer in its role of “elevator manager” sends another one by to pick
up the passengers.

Destination selection control is also ideal for special tasks. It is all
a question of programming — and a certain code that can be distributed
among users. Thus for example a wheelchair user can call a wider ele-
In destination selection
control, travelers
indicate their destination
at a central terminal.

The computer then shows
them the fastest route.
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vator, only authorized employees can travel to the executive suite, or the
bicycle courier can be conducted to the floor where he actually has to go.

What is missing is the most obvious difference to a conventional
elevator and probably also the one that is most difficult to get used to,
for elevators with DSC have no buttons in the elevator car any more.
Passengers will find the only control panel in a central location — gener-
ally in the hallway on each floor. Here, the passenger enters the desired
floor number onto a screen and, if necessary, an individual code. Once
he has defined his destination on this so-called touchscreen, the com-
puter selects the optimal elevator for the passenger and informs him
about how long he will have to wait. In addition, the display also shows
which elevator has been chosen for him and even the location of the el-
evator door. Gone too are the times when people had to search in dis-
orientation for the light, because the acoustic signal had announced the
presence of an elevator.

ORIENTATION MADE EASY

Intelligent control only became practicable when today’s touchscreen
technology was available and functioned reliably. “It would not work
without the touchscreens,” says Rembert Horstmann. “They gave the
new system the breakthrough.” Around 20 years ago, the first destina-
tion selection control system was installed by a competitor. However,

the push buttons of the time only caused confusion, because problems
arose with two-digit combinations when entering numbers like on a
television’s remote control. When the numbers were not pressed in suf-
ficiently quick succession, a completely different floor resulted than the
one desired.

Incidentally, the touch-sensitive monitors are also more hygienic
because they are easy to wipe clean. Moreover, because they do not
react to heat, but to light pressure, unlike for example the automatic
door openers on suburban trains, the passenger does not even have to
take off his gloves to operate the destination selection control system.

Certainly, there are buttons that can set off an alarm in most of the
around 50 DSC systems that ThyssenKrupp Elevator has installed
worldwide. Yet these have mainly been fitted for psychological reasons.
They are no longer necessary, however, for a passenger in a DSC-con-
trolled elevator is actually in even better hands than in a conventional
elevator car. “If something goes wrong with the elevator, the computer
reacts faster than any passenger could,” Rembert Horstmann reas-
sures the more worrisome among us. Moreover, if someone is unable
to press the alarm button in an emergency, the surveillance system
nonetheless notices that something is wrong.

The ultra-modern destination selection control can actually be
installed wherever there are elevators in use —and not only in new build-

ThyssenKrupp Magazine | 2 | 2004 | November



ings. “Every time a building is modernized, we recommend installing
a DSC system,” says Rembert Horstmann with conviction. “Especially
if waiting for long periods in front of the elevators is the order of the
day in this building.” This can happen quicker than you might think, for
elevator use changes in many buildings over the years. For example,
if several different companies suddenly have to share the building
instead of the original sole tenant or if the number of users at a univer-
sity rises from 500 to 2,000, then the elevator system has to do other
jobs too.

In this respect, the elevator engineers at ThyssenKrupp do not
care who manufactured the elevators in the first place. “With the ex-
pertise and resources of our customer engineering centers across the
world we can service almost all manufacturers’ elevator systems,” says
Rembert Horstmann. “Therefore, we can also modernize them and fit
them with a DSC system without any difficulty.”

In office buildings, the intelligent control can even help raise em-
ployee productivity. For if every employee every day is even sitting only
one minute earlier at his desk than heretofore, for example, because he
neither has to wait for the elevator nor stop too often on the way, this
can add up to a considerable amount of working time gained for the
employer over the course of a year. On the other hand, the intelligent lift
constitutes a gain in service in hotels. For example, the access code for

Into the future
without buttons

Earlier attempts to
introduce intelligent
controls failed in

the face of service
friendliness. Only
touchscreens made
destination selection
control practicable.
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the hotel room can be matched up to the code for the elevator so that
the hotel guest can be conducted immediately to the right floor. “Then
the elevator would be so easy to operate that even the night owls in Las
Vegas would have no problem finding their way back to their rooms,” is
one example given by Rembert Horstmann.

THE FASTER ROUTE TO THE WORKPLACE

The elevator expert himself had bad experiences with the alternative of
fitting card readers for special access rights in elevators. “If you get in
and you are the third person to swipe their card through the machine,
you could have long passed the floor you wanted before being able to
press the desired button. And taking the elevator back is time-consum-
ing too.”

However, ThyssenKrupp’s DSC system has not just accelerated
elevator transportation, but also helped the “TWIN elevators,” a revolu-
tionary idea in elevator technology that is around 70 years old, to
achieve a breakthrough. In “TWIN” technology, two independent eleva-
tor cars share one shaft. Up to now, this space-saving solution was
considered to be impossible because the necessary controls were lack-
ing. Now, however, the sophisticated DSC is the perfect safety solution
that has allowed this utopia to finally become reality — and thereby also
helped to achieve a quantum leap in elevator technology. «







Uniting technology
and business

Innovation management at ThyssenKrupp

By Felix Unverzagt | Photos Thomas Rabsch and Rainer Kaysers

eople who today combine the concepts “innovation” and “management” clear-

ly understand that in a globally active corporation research and development

must be linked up with the strategies of company divisions. Innovation, a con-
cept that is a little too worn-out and not always correctly understood, means creating
something anew, altering something, finding a new connection between things or a
new way of using something. Joseph Schumpeter, an early 20th century Austrian
economist, traces the word innovation back to its Latin origins in his book “Theory of
Innovation:” It means just as much as recreating something, whether in a new con-
text or a new product, as much as it bears the status of a novelty. Because of this, he
concludes, innovation means the implementation of a technical and organizational im-
provement.

“To be at the forefront of technical advancement through innovation,” that’s the
clear aim of ThyssenKrupp AG’s Chairman of the Executive Board. Not even a year
ago, during the financial press conference in Essen’s Villa Hugel, Prof. Dr. Ekkehard
D. Schulz spoke about the way the Group understands the concept of innovation.
Drawing on a concrete example, the Chairman mentioned the Dortmunder Ober-
flachenCentrum (DOC), a subsidiary of ThyssenKrupp Stahl. It’s at the DOC that “we’ve
bundled all research and development activities regarding surface finishing of high-
grade steel since 2000. It's considered one of the world’s leading research centers in
this field.”

SURFACE ENGINEERING: PROFESSIONALS IN MATTER

Innovation today is lived through those who think for example about how the corrosion
protection of sheet metal can be improved further, the surface made more resistant to
environmental impact or how the process of laser welding can be simplified. That’s the
objective of the DOC — undeniably one of the most successful examples of innovation
management within the ThyssenKrupp Group.

DOC is a child of the ThyssenKrupp Group, which was formed in 1999 through the
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The new generation is
approaching: The Dortmunder
OberflachenCentrum (DOC)

is located on the site of

the Dortmund Westfalenhiitten
steel mills, a historical site.

This is where the Hoesch iron and
steelworks were established

as a general partnership in
September 1871. It is managed by
Dr. Michael Steinhorst (left).
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merger of the Thyssen and Krupp companies. “Here, the various research and devel-
opment locations involved with surface finishing technologies belonging to Thyssen
Krupp Steel were combined and extended,” Dr. Michael Steinhorst, the manager of
DOC, a limited liability corporation, says not without a touch of pride.

But that isn’t everything. Within the framework of a “Public Private Partnership,”
some application-oriented institutes belonging to the Fraunhofer research society
were integrated into the venture. In addition, the renowned plant contractor SMS-
Demag is also part of DOC as an industrial partner and minority shareholder. The aim
of this mostly project-based cooperation is to develop innovative surface technology
processes, such as the advanced anticorrosive “Zinc Magnesium” (Ze-Mg) for exam-
ple, as well as the steel-based photovoltaic systems technique that is used by
ThyssenKrupp Steel in Duisburg-Beeck.

DOC ACTIVELY INVOLVED IN INDUSTRIAL IMPLEMENTATION

The Group claim, “Developing the future” has been shown with success at DOC.
Dr. Hans-Joachim Krautwald, head of directorate “Improvement Processes” at Thyssen
Krupp Stahl AG, can rightly say: “The steel sector is a highly innovative industry. That’s
why the competitiveness of a company depends increasingly on its innovative capac-
ity.” In the end, this means that innovation lives from the ideas of staff. That's why
everyone at ThyssenKrupp agrees that innovation belongs to all divisions and parts of
the Group.

DOC’s 76 employees, which despite the high technical demands include five ap-
prentices, draw on the most advanced technology in their search for innovations. One
of the most modern pilot rolling mills in the world is located here; the cooperation part-
ner Fraunhofer Society assists with the latest laser, plasma and thin-film technology.
In short: All technologies that exist in the area of coating and surface finishing can be
visualized and understood in the halls of the research center. Research in Dortmund,
however, is not confined to the isolation of the ivory tower — quite the contrary. Once

Staff at the DOC can turn
to the most modern
technology in their search
for innovation. All tech-
nologies which exist in the
field of surface coating
can be viewed and under-
stood in the halls of the
research center.

again, the word that is most often connected with the con-
cept “innovation” comes to the fore: innovation manage-
ment. DOC manager Michael Steinhorst knows what he’s
talking about. “We accompany the surface processing
technologies that we develop until they are ready for pro-
duction. DOC is also actively involved during the subse-
quent industrial implementation.”

Such developments show once again that
ThyssenKrupp’s “Adventure Future” can be mastered
with the Group principles “Accepting Challenges — Gaining
Prospects.” Understandably, there is an economic objec-
tive behind this: “Research is the transformation of money
into knowledge — innovation is the transformation of
knowledge into money.” In other words: Knowledge is
made useable at ThyssenKrupp through annual innova-
tion competitions, which honor the most innovative and
best projects with awards. This makes one thing clear:
Knowledge is an integral part of the entire Group. Tapping
into knowledge strategically, extending it and finally using
it successfully across the Group is an important compo-
nent of doing business everywhere in the world.

ThyssenKrupp’s understanding of the concept of
“innovation management” has long included practical
measures, as illustrated by the company’s long and in-
tensive contact with the automotive sector. “The early
involvement in development processes is especially es-
sential when it comes to automotive supply,” says Dr.
Peter Dahlmann, who manages Corporate Technology at
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