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100 
meters

million
 Industry 4.0

200 meters

RESOURCE EFFICIENCY IN  
MANUFACTURING  

IS EXPECTED TO RISE BY 

AS A RESULT OF INDUSTRY 4.0.

 

30 to 40 %

THE NEW MULTI 
ELEVATOR 

TECHNOLOGY FROM  
THYSSENKRUPP  

ELEVATOR IS  
PARTICULARLY WELL 

SUITED TO BUILDINGS  
BEYOND A HEIGHT 

OF 300 METERS, AND 
WILL FACILITATE  

COMPLETELY NEW 
BUILDING CONCEPTS.

ELECTRIC  
STEERING  

SYSTEMS FROM  
THYSSENKRUPP  

PRESTA  
REDUCE FUEL 

CONSUMPTION 
BY UP TO

30%
LESS 
ENERGY

100
KILOMETERS

PER

0.3
LITERS
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DR. REINHOLD ACHATZ,



 Short cuts

Cover topic
 On the way to Industry 4.0

 Copernican revolution

 World Wide Race 

 Industrial work to become more attractive

Forward-looking:  
 

 
 

 

8



Projects
 The Holy Grail

 “Made in Germany” batteries

 Energy turnaround in chlorine production

 Exploration under the ice

 Closer to the wind

Panorama
 Alloys from the computer

 Scope for innovations

 Software for steering

 Column: My unique automobile

Revolutionary: 
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Forward thinker:  
 16

Aiming high:  



Megacities: 

DIGITAL PLATFORM ON THE MEGATREND 
OF URBANIZATION
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MORE THAN

140
KILOMETERS PER  

HOUR – THE SPEED 
ACHIEVED BY THE  

LUGE DUO IN THEIR 
VICTORY IN THE  

WORLD CUP AT LAKE  
PLACID (USA).

Triumphant winners:  GERMAN  
PACKAGING AWARD 2014 
FOR STEELOCARE
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Prestigious:
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Industry 
TEXT:

PHOTOS:



Experienced team:  

 
 



Visual inspection:  
 

  



Cyber-physical systems fuse 
things with data networks



Identity check:  
 

 

Clear labeling:  

 
 



Virtual: robots, machines,  
and control technology

Virtual testing reduces 
commissioning time

“We are interested 
in the whole value 

chain, from product 
development to the 
end of the product’s 
life cycle. Industry 

4.0 applications are 
of great importance 

to us, and this is 
also true when we 
need, for example, 
to make sustained 

improvements to our 
energy management, 
the maintenance and 
repair of equipment,  

or logistics and 
service processes.”

 
 

 



Uniform data pool without 
media disruption

Combining with 
commercial data

Business processes  

At ThyssenKrupp, the Hoesch  
Hohenlimburg hot-rolling mill  

in Hagen is a good example of the 
topic for the future that is Industry 

4.0, because its process-related and 
digital networking extends far beyond 

 
It has thus put one aspect of Industry 

business processes for whole value 
chains – for example, in its close 

collaboration with the raw-material 
supplier HKM (Hüttenwerke Krupp 

Mannesmann) in Duisburg, in  
which ThyssenKrupp holds  

a 50-percent stake.

That company works almost  
exclusively to produce slabs for  
Hoesch Hohenlimburg (HHO) on  

a continuous-casting line. Booking 
is carried out directly by HHO. This 
makes it possible to have the steel 

blocks cast at short notice according 
to schedules requested by HHO’s 
customers (such as cold-rollers).

Meanwhile, Hoesch  
Hohenlimburg’s customers can also 

a “just-in-time” basis. In addition 
to the direct booking of orders 
on the HHO system in the form 

, and open 
information on the internal production 
process, the customer can determine 
for himself, in 65 percent of orders, 

when his hot strip is to be rolled.

The advantages for customers  
 

scheduling their own orders; second, 
the opportunity to adjust material  
properties, such as thickness or 
width, to their requirements until 
shortly before rolling begins. For 

this is a challenge that requires the 
integration of commercial,  

administrative, and technical data 



Checkpoint:  

Connected:  
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techforum: Why is Industry 4.0  
such an important topic?
Henning Kagermann:

techforum: How can that be achieved?
Kagermann:

techforum: The manufacturing of the 
future needs to be decentralized and 
to run autonomously. How realistic is 
this scenario?
Kagermann:

techforum: Are established providers 
of central control systems facing the 

Kagermann:

techforum: How strong is Germany in 
the key technologies for Industry 4.0?
Kagermann:

techforum: Other countries are also 
focusing on the manufacturing of the 
future. Can only one country win this 
race?
Kagermann:

“We should  
be a leading  
market for  

Industry 4.0”



World Wide Race

USA
Industrial Internet 
Consortium

G

Internet of things as the platform

TEXT: 



Asia
Core technology  
catch-up

Europe
Initiatives at EU and national level



work
Industrial 

TEXT: - ILLUSTRATION:  

The operational level  

I
New demands on the  
man–machine interface



Consequences for  
indirect areas and 
management levels

New forms of work  
organization

“The  
humanless 

factory is not  
a realistic 
prospect”

-

Prof. Dr. Hartmut Hirsch-Kreinsen  
 

 



MULTI 

TEXT: 



Closed circuit:  
MULTI combines the elevator 
with the paternoster principle 
for the first time. The cabs  
can also move horizontally  
and connect neighboring  
skyscrapers to each other.
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PERCENT
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“The vertical and horizontal 
movements of MULTI with 
several cabs per shaft are 

a turning point in the history 
of elevator systems.”

F

Any number of cabs in a shaft

Lightweight construction 
cuts energy use

al 
th 
re
ry 
.”



Elevator from light:  
 

 



Transrapid in the elevator shaft

outside, but MULTI and the Transrapid are 
driven by the same technology, because  
the movement of both is provided by a linear 
drive. The basic principle is this: rails  
(“long stators”) equipped with copper coils 
cast in resin are integrated into the walls of 
the shafts. Variable-frequency alternating 

 

a force – this either lifts them up or, on their 
descent, causes them to brake. Their speed 
depends on the frequency of the magnetic 

moves. Electronic frequency converters in 
the shafts determine the speed, and ensure 
that passengers are speeded up and slowed 
down gently.

Despite all the parallels, however, there  
 

a Transrapid carrying several hundred pas-
sengers requires output of around 20 to  
50 megawatts for its journey at up to  
500 km/h, a MULTI cab can manage with 
only 50 to 100 kilowatts.



50
PERCENT

A transportation  
system for skyscrapers
MULTI can be likened to a rail network that stands  
vertically: 1 Thanks to the new drive technology, the cab 
can, if needed, move horizontally and connect neighbor-
ing buildings. 2 Transportation capacity can be adjusted 
according to current demand. If there are only a few 

passengers, MULTI 
reduces the number 
of cabs – just like  
a rail operator.

3 As soon as the 
MULTI cab reaches 
the top of a shaft,  
it moves a few 
meters sideways 
and transports  
passengers  
downwards in  
a parallel shaft.

Ideal for buildings higher than 300 meters

g
reduces 
of cabs –
a rail op
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TEXT:

Precision tool:  
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Cell production in Germany



Under pressure:  
 

2014
BMW brings onto the market  

the i8 plug-in-hybrid consisting 
largely of CFRP.

2014
Volkswagen launches the  

all-electric e-Golf in Europe.

1996
General Motors launches the  

EV1 electric car.

2008
Newcomer Tesla Motors from  

the USA begins serial production  
of its Roadster model.

1905
Siemens-Schuckertwerke in  
Berlin builds the “Elektrische  

Viktoria” electric car.

1972
For the Olympics BMW  

builds an e-car that  
accompanies the marathon.

1971
The battery-powered Lunar  
Roving Vehicle operates on  

1888
Maschinenfabrik A. Flocken in  

Coburg builds what is probably  



Battery production  
was once a key industry 

BMW is already using  
equipment developed by  
ThyssenKrupp



Bildunterschrift:Pilot plant:  

TEXT: ILLUSTRATION
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Chlorine gas

Chloride ions

Salt solution Water

Sodium ions

Caustic soda

1.   How chlorine gas is formed
Table salt dissolves in water into chlo-
ride and sodium ions. In the electrolytic 
cell the negatively charged chloride ions 
gravitate toward the anode, combine in 
pairs to form chlorine, and escape as 
gas. The sought-after raw material  
has been produced.

2.   How caustic soda is formed
The positively charged sodium ions 

right-hand part and combine there with 
the hydroxide ions to produce caustic 
soda (sodium hydroxide). Caustic soda 
is another key raw material in the  
chemical industry.

3.    How hydroxide ions are formed

cell and forms together with oxygen at the 
oxygen-depolarized cathode negatively 
charged hydroxide ions, each consisting 
of a hydrogen and an oxygen atom. They 
then combine with the sodium ions.

1.

2.

3.

INFO



Oxygen

Oxygen-depolarized 
cathode

Milestone in chlorine  
production
Compared with standard solutions to date, 
the ODC process saves at least  
30 percent of energy because the chlorine-
developing electrode is combined with 
an oxygen-depolarized cathode. The 

potentials comes to just 0.13 V, whereas 
the practical voltage of the cell given 
the technical current density of four 
kiloamperes per square meter (kA/m2) 
is about two volts. With the electrolysis 
methods used to date, however, the 

of the hydrogen and chlorine electrode 
is substantially higher (1.36 V), resulting 
in a cell voltage of three volts, and it is 

to lower energy consumption in the new 
process. “Thus, following the membrane 
process a further milestone has been 
achieved in chlorine production,” notes 
Professor Angelika Heinzel from the 
Institute for Energy and Environmental 
Process Engineering of the University of 
Duisburg-Essen.

Oxygen-depolarized cathodes have been 
known for some time from their use in 
fuel cell technology. However, they cannot 
be used readily in chlor-alkali electrolytic 
cells because they would not be stable 
under the prevailing physical and chemical 
conditions. Moreover, cell sizes and ODCs 
whose area is smaller than 0.05 square 
meters are used in fuel cells as a rule.

For chlor-alkali electrolysis the researchers 

that facilitate the three-phase reaction 
within the 0.2-millimeter-thick cathode 
layer on an electrode area of around three 
square meters. Especially owing to the 
large ODC area, numerous parameters, 
such as pore diameter, electrocatalytic 
activity, gastightness, and wettability with 
caustic soda, had to be adjusted to the 
particular chemical conditions and the 
special pressure conditions in chlor-alkali 
electrolytic cells. The whole development 

Electrolysis, UHDENORA, and Bayer 
MaterialScience in cooperation with 
other industrial and university partners 
within the “klimazwei” project, which is 
sponsored by the German Federal Ministry 
of Education and Research (BMBF) and 
devoted to research for climate protection 
and protection from climate impacts.



TEXT:

ILLUSTRATION:

Accommodation

Fitness area

Underwater 
robot

Seismic  
sensors

Comfort
The 19-member crew live under water,  

but otherwise the submersible is similar to  
a cruise ship. The two-layer system means 

 practically every member has his own 
double cabin. There is a common room  

for watching television, plus an on-board 

Deep-sea cartography
The submersible makes examinations of the seabed possible 
even where the oceans are covered by ice, and without the 
need to break up the ice layer. Its deep-sea robots, sonars, 
and up to 250 seismic sensors enable reservoirs to be 
measured in 4D. In this way, it is possible to detect where 
oil deposits are, or where reservoir rock formations are in 
danger of collapsing. This makes deep-sea oil extraction not 

Length:
Width:
Height:
Draught (surfaced):
Operating speed (surfaced):
Operating speed (submerged):
Ship volume:
Diving depth:
Operating depth:
Oil-combating capability:
Payload:
Dynamic positioning system:
Crew:

Engine
room

Control
center Accommodation

Battery
rooms

Oil section Water
storage area

Size comparison: Airbus A380 

99.7 m
10 m

9.5 m
7.7 m

10.5 kn
6.5 kn

7,000 t
150 m

1,500 m

2,800 m3

289 t
8 thrusters

19



Crane

Cargo

Ballast 
tanks

Underwater 
robot

Cargo hold

hold systems, a submersible can transport 
loads as big as a two-family house and 

weighing up to 289 metric tons. The 

145 tons, and larger loads can be attached 
to the outside. Ballast tanks provide 

the necessary buoyancy, with which the 

All-weather capability
Whether in ice or rough seas, the 
multipurpose submersible can be 
used throughout the year, in all 
weather conditions. Also, whereas 
a conventional icebreaker needs 
about seven days to cover the 
780 nautical miles from Norway 
to north Greenland in April, the 
submersible is at the scene after 
just three days – because, below 
60 meters, neither waves nor ice 
can bother it.

Installation and maintenance
The safe extraction and processing of oil at low depths requires a whole 

factory on the seabed, consisting of gas compressors, separators with 
coolers, cables, a power supply, and a wide range of control elements. 
The dynamic positioning system balances the submersible at a diving 

depth of 150 meters so precisely that the crew can place and maintain 
the equipment to the exact millimeter even at a depth of 1,500 meters – 

either with the crane or with one of the two unmanned diving robots.

Environmental protection

cause weeks of delays in clearing up leaks 
from a ship. Sensors detect leaks on the 
spot, which are then repaired by diving 
robots with special equipment. The OCTo 
oil-combating tool sucks up leaking oil 
under the ice like a vacuum cleaner.
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Conventional icebreakerConventional icebreaker

Multipurpose submersibleMultipurpose submersible

Hammerfest

Spitzbergen
Greenland

Alaska

Newfoundland

Deployment areas
Potential deployment areas are  

 
previously not been technically  
possible to explore safely because  
of rough or ice-covered seas.  
However, the submersible’s  
technology also opens up new  
sources of knowledge for marine  
biologists.

  



TEXT:  

 ILLUSTRATION: 

16th century
WINDMILLS may  

perhaps have been  
invented in the Orient,  

but HOLLAND’S are  
the most famous.

19th century
The WESTERN-STYLE WIND-

MILL is ubiquitous in all 
movies about the Wild West. 
It was used for pumping and 

energy generation.

20th century
WIND POWER becomes  

an important energy 
source. Wind farms with 
the familiar round steel 
towers go up all over 

the world.



T

Higher yield, lower costs “It is no longer 
economically 

viable to operate 
plants that are 

even higher using 
traditional tower 

technology.”

21st century
To boost yields and reduce 
costs, wind farm operators 

turn to innovative tower 
technologies such as  

TETRAFLEX.



Advantages in production,  
transportation, assembly, and recycling

Proven technologies from the  
oil and gas industry

120 meters
PRESENT-DAY WIND FARMS

Limited height and high costs 
reduce yield. This makes repowering 

increasingly important.



150 to 200 meters
THYSSENKRUPP’S TETRAFLEX

 
the new tower concept improves 
returns from wind power plants.

324 meters
EIFFEL TOWER, PARIS

The landmark of the French capital 
will surpass even the highest wind 

towers for some time to come.

157 meters
COLOGNE CATHEDRAL

The towers of this architectural 
masterpiece can just about  
compete with wind turbines.

“The aim 
of TetraFlex is to 
reduce costs by 
comparison with  
rival solutions.”
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Laboratory researcher:  
 
 

 
 





User:  

 

“Only with atomic  
calculations will we  

succeed in understanding 
 

complex materials.”
Bridge building



Faster programs

Atoms seeking partners
With their computer models the 
ICAMS researchers calculate the 
energy of formation between two 
atoms (blue lines). The lower it 

is, the stronger the bond – which 
in turn allows conclusions to be 

drawn about the properties of new 
materials, such as their strength or 

their thermal conductivity.
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Market outlook and business  
models always in mind

The Invention 
Center’s initiators 
(from left):
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Precision work for all customers

Teamwork:



Mastermind:  



T 

Peter Glaser  
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