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Of course, the latest edition of our 
magazine also makes interesting 
reading for those not specialised in 
electronics. From the Body-in-White 
development of the Mercedes-Benz 
CL-Coupé to the interior design of 
the Audi A5 and Audi TT, we will 
take you on a journey through the 
world of complete vehicle testing. 
Take a seat in the LuxuryCell interior 
model and see how our diploma stu-
dents see the concept of eco-friend-
ly driving. Experience comfortable 
mobility by rail on a trip with the 
Combino local transport system from 
Siemens.
Climb on board and experience the 
mobility sector in all its facets from 
the Bertrandt perspective. 

Dietmar Bichler

Our future mobility will be deter-
mined by a large number of tech-
nological influences. For example, 
trends towards more safety, net-
worked communication or efficient 
drive concepts will play a signifi-
cant role in the development of the 
vehicles and aircrafts of tomorrow. 
Modern technologies will influence 
development work and confront 
people in engineering departments 
with new challenges.  

This is clearly shown by electronics 
as one of the key driving forces in 
innovation. The increasing propor-
tion of electronics in vehicles and 
the higher complexity of systems are 
leading to changes in the require-
ments that development partners 
in the automotive industry have to 
meet. The broad range of electron-
ics applications offers market players 
many options to position themselves 
as partners in electronics develop-
ment, either as a niche supplier or as 
a provider of complete packages. Ber-
trandt offers both of these. With our 
Electronics Competence Centre, we 
are not only a qualified partner for 
special requirements but at the same 
time can also apply specialist know
ledge of complete vehicle develop-
ment to complex projects. Our engi-
neers and technicians have the right 
approach – and an individual solu-
tion for every requirement. 
Our main report in the centre of this 
magazine focuses on electronics de-
velopment at Bertrandt, and we hope 
to provide some truly “electrifying” 
information. For example, our report 
on the Valeo Comfort Demo Car 
shows the practical implementation 
of a number of innovative electronics 
applications.
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The new CL-Class, introduced in the 
autumn of 2006, is the pinnacle of 
the 50-year-old coupé tradition at 
Mercedes-Benz. For decades, the 
big Mercedes Coupés have been 
the embodiment of elegance and 
exclusivity in the automotive world. 
They set standards in design and 
equipment and combine an excel-
lent safety record with high levels 
of comfort and a premium driving 
experience. A sophisticated car re-
quires a sophisticated development 
process. Years of cooperation with 
Mercedes-Benz made Bertrandt the 
ideal candidate to take responsi-
bility for the entire Body-in-White 
(BIW) development process.

Extensive competence
The CL-Coupé project was unique for 
Bertrandt in terms of both its scope and 
its challenges. Throughout Germany, en-
gineers were working on the new top-of-
the-range model from Mercedes-Benz. 
In cooperation with DaimlerChrysler, 
Bertrandt took on responsibility for 
the development of the entire BIW and 
the accompanying validation process. 
The scope of the undertaking included 
project management, supplier manage-
ment, documentation and simulation.
Two areas of the car in particular, the pil-
lars and the rear end, demonstrate Ber-
trandt’s innovative abilities.

Crucial crash testing
The challenge for any design team is the 
crash tests, as they determine the suc-
cess or failure of the entire development 
process. In order to meet the high stand-
ards of the US market in particular, the 
new CL-Coupé had to undergo a tough 
testing process.
The five crash tests listed in the box rep-
resented the acid test for the CL-Coupé. 
The team used all its expertise to over-
come obstacles such as the roof impact 
and side impact tests and to produce the 
best possible results. For example, the 
entire assembly sequence for the side 
wall had to be modified. In addition, the 
rear end and the pillars were completely 
redesigned.

The rear end
As there are a large number of elec-
tronic components in the boot lid that 
require electromagnetic compatibility, 
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using plastic for the Body-in-White in 
this area seemed the ideal solution. As 
a result, the engineers chose pressed, 
glass-fibre reinforced plastic instead of 
the more common aluminium. The use of 
plastic also brought considerable weight 
advantages. The lightweight SMC (Sheet 
Moulding Compound) plastic chosen has 
a significantly lower density than normal 
SMC plastic. The planned carbon strips 
were not needed in the boot lid, as the 
rear impact crash showed.

The pillars
The pillar design, which tapers slight-
ly at the bottom, is a typical feature of 
the large Mercedes Coupés, which have 
their origins in the 1950s. The design 
specification involved rejuvenating the 
overall appearance of the new model. 
The curve of the roof was widened and 
flattened to emphasise the elegance of 
the Coupé. However, the resulting need 
to move the C-pillars back by 200 mm 
caused a minor revolution. It was nec-
essary to find new ways to ensure the 
required levels of stability.
As a result of the more complex require-
ments for stability in a side impact crash, 
the B-pillars also had to be modified. The 
planned lock-in pillars were positioned 
on the main chassis beam.
The A-pillars also underwent a major 
change. At the start of the development 
process, the plan was to use USIBOR 
deep drawn components. This is a type 
of steel that is formed at around 800 °C 
and has a tensile strength of up to 1,300 
megapascals. However, the first crash 
tests with the prototype vehicle identi-

4

Mercedes-Benz CL-Coupé Prestige model brings success throughout the range

Body-in-white 
material overview 
of the CL-Class.

Soft steel
High strength steel
Modern high strength steel
Hydroformed ultra high strength steel
Aluminium
Plastic
Diecast magnesium
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Scope of the Mercedes-Benz 
CL-Coupé project in brief

Body-in-White
Complete Body-in-White/bodywork: 
Development of all components, as-
semblies and assembly stages 
Acoustic insulation
Archiving in SMARAGD

Doors/lids
Boot lid
Bonnet with insulation

Exterior
Exterior trim

Project management
Overall project management of the 
Body-in-White development in collab-
oration with DaimlerChrysler
Development management

Quality management
Product release recommendation
Project quality management

Digital car
DMU for the Body-in-White

Supplier management
Change management
Supplier support for the boot lid and 
Body-in-White insulation and in part 
for the Body-in-White components

Documentation
Data testing and release recommen-
dation to DaimlerChrysler
Technical documentation

Model construction
Test and functional cubing

Simulation
Occupant protection
Networking and CAx model construc-
tion at DaimlerChrysler

Safety
All the vehicle crash tests at 
DaimlerChrysler

Rapid technologies
Rapid tooling

Toolmaking/Prototype construction
Production of prototype parts and 
side wall components

Component testing
Pedestrian safety tests
Interior validation
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Offset crash/frontal crash
The vehicle crashes into an offset deformable barrier (ODB) 
at a speed of 64 km/h. 

US rear impact crash
The rear end of the car is subjected to an impact at 80 km/h.

Side impact
A movable barrier crashes into the side of the car at 
50 km/h.

Driver crash
The vehicle crashes head on into a wall at 56 km/h. 
The focus is on the acceleration of the occupants.

Roof impact test
A test specific to DaimlerChrysler in which the vehicle is 
dropped upside down from a height of 0.5 m onto the 
A-pillar joints. This test was one of the most demanding for 
Bertrandt’s vehicle developers because of the long curving 
member joining the A and C-pillars of the CL-Coupé.

fied areas for improvement, in particu-
lar in the roof impact test, as USIBOR is 
not sufficiently ductile. An ultra-high-
strength tube design was developed 
for the side wall and the materials used 
for the A-pillars and side roof rail were 
changed. The final result was a three-
shell structure. The external and internal 
A-pillars combined with the reinforce-
ment tubes produced the required duc-
tility and stability.

Simulating safety
In addition to the integration of the 
crash test results into the Body-in-White 
development process, other important 
simulation and testing areas included 
the validation of the interior and head 
impact simulation. Bertrandt was also 
responsible for the in-house simulation 
and testing of pedestrian protection. In 
order to feed back all the data and re-
sults into the project without delay, Ber-
trandt employees became members of 
the DaimlerChrysler simulation team and 
the complete vehicle integration team.

The route to 0-Series
Bypassing the prototyping phase rep-
resented a major increase in efficiency. 
The project moved directly from the 
structural vehicle to the validation car 
or pre-production model. This was made 
possible by the high level of digital vali-
dation quality and the specifications of 
the structural vehicle.
The result was a significant reduction 
in the development time. The project 
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started in May 2003 and by as early as 
October 2004 Bertrandt was able to an-
nounce that the vehicle was ready for 
production release, having obtained 
all the necessary releases for tools and 
milling. At Easter 2005 pre-production 
began.

A question of synchronisation
The Bertrandt project management team 
was responsible for the overall coordina-
tion of the huge project. Only the per-
fect interaction of the complex project 
structures and internal processes of 
DaimlerChrysler and Bertrandt would 
ensure the high quality and efficiency 
of the resulting vehicle. The scope of 

4

the CL-Coupé project is shown here in 
order to illustrate these interfaces and 
the overall effort involved.

Summary
Around 80 specialists involved in de-
velopment, data management, qual-
ity management as well as release and 
change management were able to com-
plete the project within three years. This 
represented a milestone for Bertrandt, 
which further increased the competence 
of its engineers and opened the door to 
other complex collaboration projects. 
We are proud to have made a contribu-
tion to the most popular luxury Coupé 
in the world. <

Lysann Kurpiela, Ehningen
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Bertrandt

DaimlerChrysler
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“A New Form of Driving!” is how Audi is advertising its new masterpiece, the  
Audi A5. Based on proven Audi technology, the extraordinary Coupé conveys to 
the driver the highest degree of driving pleasure and comfort. Furthermore, it fea-
tures an interior that is both innovative and attractive as well as having an ergo-
nomically optimised design. This is precisely where Bertrandt came into play. The 
engineering service provider was a selected Audi partner in the function develop-
ment of the cockpit.

The order:  
Complete function development

Audi AG is currently creating a sensation 
with its new Coupé, and is once again 
reinforcing its position as a trendsetter 
in the disciplines of design and qual-
ity. These objectives were supported by 
Bertrandt, as the premium car maker 
commissioned the engineering service 
provider to develop concepts and pro-
totypes for the cockpit assembly, in-
cluding the instrument panel, storage 

4

The “project house”:  
Interdisciplinary cooperation
Controlled communication

In order to sustainably secure the suc-
cess of the project, resource manage-
ment and the related synchronisation 
of the processes were an important and 
central task. This is where Bertrandt’s 
concept of the “project house” came into 
play, which has been characterising the 
interdisciplinary execution of projects for 
several years now. 
The focus is on achieving a close proxim-
ity between all those involved in order 
to obtain efficient project work as well 
as shorter and systematically controlled 
communication channels. These link 
both the local cooperation between Ber-
trandt employees among themselves and 
the Audi teams and their business part-
ners. For example, in the Audi A5 cockpit 
project, the person responsible for the 
module crossbeam was located directly 
adjacent to the developer of the glove 
compartment and the engineer for elec-
trical integration. 

SE terminals
A further feature of the project house 
concept is the establishment of sepa-
rate meeting rooms, so-called SE termi-
nals (Simultaneous Engineering), which 
are equipped with state-of-the-art CAx 

4 and visualisation technology. The termi-
nals allow a wider circle of partners to 
discuss and coordinate technical issues 
without impairing the actual develop-
ment process. In addition, a customer 
office for the Audi employees from the 
competence centres involved was set up 
nearby. 

Benchmark area
A special feature of the cockpit project 
is the benchmark area in the project 
building. There, all Audi cockpits and 
the most important cockpits from the 
current market are assembled and serve 
as illustration objects for the designers 
and developers. The aim was to find in-
spiration for engineering solutions and 
to promote their development as evolu-
tion in the sense of a continuous process 
of improvement. 

“Best of” Team
Due to the many years of cooperation 
between those responsible at the vari-
ous competence centres at Audi and the 
experienced project team at Bertrandt, a 
“best of” team was put together for the 
customer in the project house. In the 
course of the project, the team also suc-
ceeded, with the assistance of Audi AG, 
to engage a number of system suppliers 
as additional partners. Employees from 

these companies were integrated into 
the system house before the system sup-
plier contracts were awarded. In close 
cooperation with Audi, the partners 
made valuable contributions to the de-
velopment with regard to feasibility and 
manufacturing. The early dialogue with 
the production ensured that the devel-
opment targets were met within what 
was a very tight schedule. 

Project management
The integrated project management was 
put to a very special test due to the large 
number of interfaces in a cockpit. In ad-
dition to five project leaders and an over-
all project leader for the cockpit, two 
further project leaders were responsible 
for the door panels. During the main de-
velopment periods, more than 45 engi-
neers and technicians were working on 
the project in parallel. 

Sportiness and Elegance Combined
Bertrandt developed the cockpit for the new Audi A5 Coupé

compartments and centre console, as 
well as the door and side panelling. This 
module development on the basis of the 
product design process defined by Audi 
comprised not only the pure design but 
also simulation and testing. For the first 
time, the order also included the inte-
gration of the electronic components 
in the cockpit and the door panelling, 
which meant that it became a complete 
function development for Bertrandt 
Ingolstadt.

Cockpit design in the “project house” –  
efficient development through  
interdisciplinary communication.
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The project:  
Integrated development
Cockpit

The main priority was Audi’s further de-
velopment of a single-piece instrument 
panel in two colours with a high-quality 
slush surface finish. 
With regard to vehicle safety, the inte-
gration of the passenger airbag played 
an important role in the development. In 
earlier model series, the airbag was fixed 
to the cockpit by means of a guidance 
unit and various brackets made of metal. 
In the new A5 series, the engineers in-
tegrated the airbag guidance unit into 
a complete solution made of plastic in 
the instrument panel. In addition to the 
design configuration, this was simulated 
by calculation as part of the function de-
velopment process and was verified by 
testing in a separate detail prototype. 
Apart from the classical coordination 
processes as part of the simultaneous 
engineering process, an implant struc-
ture was produced that allowed the main 
geometries to be obtained in an existing 
environment using series parts. The re-
sulting connection geometries were put 
into an existing environment and tested 
using various airbag activation tests. The 
carrier material used is polypropylene 
long glass fibre (PP-LGF). This allows 
considerable cost and weight benefits 
to be achieved. 

Centre console
The scope of the development for the 
centre console for the first time in-
cluded an armrest with lengthways 
adjustment. 
As one of the most important interfaces 
to the centre console, the floor cover-
ing in the A5 model series has a closed 
design. Although this changes the centre 
console package, it considerably im-
proves assembly and sound insulation.

Glove compartment
In the development of several glove com-
partment versions, particular attention 
was paid to the production costs. In a 
further evolution sage, numerous syner-
gies were found and exploited in the co-
ordination process between tooling con-
cepts and joining techniques on the one 
hand and the glove compartment ver-
sions chosen by Audi on the other. This 
made it possible, for example, to consid-
erably reduce tooling investment.

4

Scope of the Audi A5 Cockpit 
and Centre Console project 
in brief

Interior
Development Cockpit/Centre Console
Development Door/Side Panels

Calculation
Knee Impact
Head Impact
Vibration Calculations
Passenger protection front
Rigidity calculation of the door panels, 
centre console and centre arm rest 

Testing
Environmental Simulation Tests
Endurance Tests

Electrics/Electronics
Electrical and Infotainment 
Integration

Project Management

<

<

<

<

<

<

<

<

<

<

Door/side panels
The door and side panels were designed 
and developed by Bertrandt both as con-
cepts and for the individual prototypes. 
A supplier optimised the series develop-
ment of the panels. Bertrandt continued 
to be involved in integration and inter-
face management in the development 
phase up to serial production. 

Electrical integration
The project was rounded off by the elec-
trical integration of the Electric Control 
Units (ECUs), operating elements and in-
fotainment into the cockpit, centre con-
sole, storage compartments and the door 
and side panels. The aim was to integrate 
the different electrical components from 
various suppliers into the interior, taking 
into account such aspects as installation 
space and ergonomics. The SE work per-
formed by employees of Audi AG as well 
as by the system suppliers and Bertrandt 
played a significant role in this process 
and enabled the partners to achieve their 
objectives. 

Summary
At the end of any project, the result is 
what counts. The quality and the excit-
ing premium product that customers 
can now witness at their Audi dealers 
answers all questions. The new A5 Coupé 
makes hearts beat faster. What is more, 
it was possible to optimise and above 
all shorten the entire development pro-
cess at the same time. A new standard 

4

The interior of the Audi A5 Coupé combines comfortable sportiness 
with a high level of innovation.

The isometric representation of the CAD model of the cockpit with 
the centre console.

of coordination between function and 
design has been set. Function develop-
ment and vehicle safety issues have been 
implemented in an even more targeted 
manner by the controlled cooperation of 
all those involved. A good inter-compa-
ny and interdisciplinary team has come 
into being as a result of this successful 
development. <

Erhard L. Dörr, Andree Hündling, Ingolstadt
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The first generation of the Audi TT as a roadster and coupé already cap-
tured the hearts of car enthusiasts and quickly became a design icon with 
a cult status. Now, the second generation matches this reputation in every 
respect. For example, readers of several car magazines have already voted it 
“the most beautiful car in the world” or “Germany’s favourite car”. So what 
were the special challenges in designing the new generation? The TT suc-
cessor had to be instantly recognisable as a TT. At the same time, the car 
was to appear more modern and more “grown-up”. The motto was evolu-
tion rather than revolution. Bertrandt Neckarsulm supported various Body-
in-White and interior development projects from the design phase right 
through to the market launch. 

From design to series production
Whether it was for the closures, the ex-
terior or the interior – Bertrandt Neckar
sulm was called upon to demonstrate 
a high level of interface competence 
across many different development pe-
riods in the TT project. Their assign-
ment was to develop the hood, wings 
and boots for the Coupé and Roadster 
as well as the panelling in the interior 
– from the design phase right up to 
SOP. In addition, Bertrandt supported 
the concept phase of the bumper de-
velopment process. A particularly chal-
lenging task for the designers was the 
surfacing for the luggage compartment 
of the Audi TT Roadster, which was de-
veloped as an in-house project and co-
ordinated with Audi’s interior design 
team. 
A further challenge lay in designing 
the parts in accordance with produc-
tion requirements, as a very wide va-
riety of components were involved. 
Whether it is injection moulding with 
gas internal pressure, laminated fibre 
composites or lightweight materials, 
sheet metal forming and joining proc-
esses, every manufacturing process re-
quires the most varied parameters. To-
gether with the special departments at 
Audi and the system suppliers, all tasks 
were performed using state-of-the-art 
processes. 
The service package was completed 
by design FMEA, which Bertrandt 

4 Neckarsulm supported in cooperation 
the nominated system suppliers. The 
Neckarsulm team produced various 
prototypes and played a key role in the 
start of series production in Györ via 
the Supporting Services department. 

Carry-Over Parts Challenge
The Volkswagen Group’s carry-over 
parts (COP) concept was implemented 
throughout the entire project. Since the 
two vehicles are only partially identical, 
special attention was paid to the exami-
nation and consistent implementation 
of the carry-over parts concept. The 
focus was on generating solutions to 
minimise component differences as far 
as possible or to absorb them by con-
trolled manufacturing processes. The 
aim was to achieve an optimum cost 
situation and parts logistics. Bertrandt 
implemented this in the interior in the 
development of the luggage compart-
ments, the tool box and the lower pillar 
and sill covers for both the Coupé and 
the Roadster. Furthermore, the engi-
neers and technicians took account of 
the different Body-in-White versions as 
well as the different soft-top versions 
for the Roadster. Country-specific re-
quirements also had to be considered 
– such as a special tool box version for 
the USA that allowed the installation of 
the legally required active carbon filter, 
or space for fitting a smoke candle in 
the lower pillar cover for the Japanese 
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market, where this is used instead of a 
warning triangle.

Well thought-out project 
structure

Due to the wide variety of tasks in-
volved, up to four project teams worked 
in various phases of development during 
the development period. Optimum and 
smooth communication in the project 
was ensured at all times by regular co-
ordination meetings between the indi-
vidual teams, special departments and 
system suppliers. In addition to commu-
nication with the customer and among 
the Bertrandt project teams themselves, 
special emphasis was placed on ensuring 
uniform documentation throughout the 
entire development period. This allowed 
the progress of the project to be consist-
ently represented at every phase. The 
Bertrandt teams also worked together 
across the boundaries of the various 
Bertrandt sites, especially in the area 
of front closure development, which 
had to consider pedestrian protection 
requirements. 
Due to the flexibility and expertise of 
all those involved in the project, Ber-
trandt Neckarsulm was able to respond 
to the individual requests of AUDI AG 
at any time. The impressive result is the 
Audi TT – a car that justifiably demon-
strates both driving pleasure and delight 
in the exceptional. <
	 Oliver Keicher, Neckarsulm
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The New Audi TT

For all senses

The luggage com-
partment of the 
Audi TT Roadster, 
with surface design 
carried out in-
house by Bertrandt 
Neckarsulm.

Scope of interior de-
velopment for the Audi 
TT Coupé luggage 
compartment.

Scope of the Audi TT Coupé/
Roadster project in brief

Body-in-White
Wings

Doors/Closures
Bonnet inclusive acoustic insulation 
and unlocking
Unlocking – tank lid (concept phase)
Rear hatch (concept phase)

Exterior
Front/rear bumpers (concept phase)

Interior
Panelling for luggage compartment 
Coupé/Roadster
Panelling for rear end Coupé  
(Roadster concept phase)
Panelling for rear hatch Coupé  
(Roadster concept phase)
Panelling for sills Coupé/Roadster
Panelling for lower A-pillar 
Coupé/Roadster
Panelling for rear wall upper/lower 
Roadster
Panelling for soft-top compartment 
Roadster
Cover for luggage compartment floor 
Coupé/Roadster
Toolbox Coupé/Roadster

Supporting Services
Process support and technical support 
for the market launch of the Coupé 
and Roadster
Repair and maintenance work

<
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Comfort, luxury, space, an attractive design and lots of fun – this is the combination that characterises 
the M-, R- and GL-Class, the “big models” from Mercedes-Benz. And it is this combination that is also 
reflected in their interior design. DaimlerChrysler chose the automotive supplier Delphi as a compe-
tent partner for the development of selected interior components. Delphi turned to engineering service 
provider Bertrandt for support.

Development combines aesthetics, 
quality and recyclability

In the prototype phase, there was an in-
creased demand for qualified engineers 
and technicians in the field of product 
engineering and CAD. At this point, it 
became clear just how high the qual-
ity demands were that DaimlerChrys-
ler was placing on its supplier Delphi. 
In turn, these also applied to Bertrandt, 
of course.
With the aid of calculation and simula-
tion, statements on such properties as 
safety, stiffness and vibration could al-
ready be made at this early stage in the 
development. Subsequently, prototype 
tools were commissioned, even though 
the actual series production design had 
not yet been finally decided. 
The distinctiveness was that Daimler-
Chrysler did not want to rely exclusively 
on simulation. Therefore, the partners 
examined the series production mate-
rial in advance to ensure that it met the 
high quality requirements regarding 
crash behaviour, haptics, appearance, 

4 ergonomics, head impact and climatic 
influences. The findings gained from 
simulation and direct component test-
ing were able to significantly improve 
the quality in the subsequent design and 
development phases.
For example, compared to the predeces-
sor version, the new instrument panel 
for the M-Class was to be equipped with 
an invisible airbag door. The aim was to 
develop an instrument panel that has a 
harmonious appearance with no inter-
ruptions. The developers therefore de-
cided at an early stage in favour of an 
instrument panel without a visible tear 
line in the area of the airbag doors. 
This aesthetic requirement increased the 
demands on the design of the instrument 
panel carrier, which consists of a single-
piece, injection-moulded retainer unit 
(PP-GF30) combined with a backfoamed 
PU sprayed skin. The airbag deployment 
channel is fixed to the underside of the 
retainer unit. The invisible airbag door 
is produced with an invisible laser seam 
on the instrument panel.

A further specification was to meet all 
of the requirements regarding head and 
knee impact in the interior in accordance 
with American guidelines and European 
legislation. 
In addition to the requirements con-
cerning safety, engineering and com-
fort, the focus during the development 
of the concept was not only on technical 
details and innovative designs but also 
on the best possible recycling accord-
ing to the concept of “Design for Re-
cycling”, a key aspect of environmental 
protection. 

Qualified series development
After the series design for the M- and 
R-Class had been frozen by Mercedes-
Benz, Bertrandt supported Delphi on 
site in the fields of product engineer-
ing, CAD and release processes. En-
gineers and designers from Bertrandt 
worked with the Delphi team on their 
own responsibility and were commis-
sioned with developing assemblies and 
components, component releases and 
comprehensive product documenta-
tion, among other things. All of these 
processes benefited from the many 
years of experience and the ongoing 
training of the employees in CAD and 
in project and quality management. 
Furthermore, the Bertrandt engineers 
were asked to help in reducing capac-
ity bottlenecks. 

Testing, optimised prototypes and 
series production tools

Following the wide-ranging develop-
ment work, intensive preparation began 
on all the necessary testing, such as air 
conditioning tests, airbag tests and crash 
tests with dummies, as well as on ho-
mologation tests at an early stage. 
The subcontractors were supported by 
the engineers responsible. This support 
included monitoring the tool making, 
determining the components required, 
coordinating the assembly of entire com-
ponent assemblies and monitoring the 
production of small series. 
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Scope of the instrument 
panel project for the 
Mercedes-Benz M-Class, 
GL-Class and R-Class in brief

Interior
Development support:  
instrument panel and centre console 
for the M- and R-Class
Development support:  
instrument panel for the GL-Class
Computer-aided design of 
components
Support for Delphi quality 
management
Product engineering for components 
and assemblies
Management of individual 
subcontractors

Calculation & Simulation
Tolerance simulation

Rapid Technologies: 
Rapid prototyping – foam parts for 
knee impact energy absorption

Launch Management
Launch support at the plant in the 
USA
Production support at the plant in 
the USA

Training
CATIA V4 and V5

<

<

<

<

<

<

<

<

<

<

<

DELPHI and Bertrandt – a strong development partnership for DaimlerChrysler

Development of the 
Instrument Panel 
and Centre Console 
for the “Big Models” 
from Mercedes-Benz

In addition, even before the series tools 
had been completed, Bertrandt was able 
to include changes to the series design 
by means of rapid tooling. These close-
to-production components could then 
be installed in prototypes or press ve-
hicles before production of the series 
tools began. 

First tests under series production 
conditions

As the pre-series production and support 
took place in Alabama, USA, the produc-
tion tools were transferred directly to the 
production sites. This enabled the first 
components to be produced under series 
production conditions. The design con-
cept and the high demands regarding 
minimum gaps required an extremely 
high fitting accuracy of the individual 
components, which in turn called for 
precision, lack of distortion and low lon-
gitudinal thermal expansion. 
These components could be tested for 
the first time under series-production 
conditions. Special emphasis was placed 
on testing the deployment times and 
unfolding of the airbag, in particular 
using the very latest high-speed video 
technology. 
Bertrandt employees supported the global 
Delphi team with such services as 

appraisal of parts from series  
production tools 
determination of containment 
actions
evaluation of test records with  
resulting recommendations
reworking
supplier support
release of tools 
launch support 

An important aspect was the optimisa-
tion potentials gained in the series pro-
duction processes, which were fed back 
into the development by targeted defect 
feedback and which were adopted in full 
by Delphi after the start of series produc-
tion. At the same time, Delphi employees 
were trained in the use of CATIA V4 and 
CATIA V5 by the Cologne site. 
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Interior has won several awards
The M- and R-Class went into series 
production in 2006. In the meantime, 
the cars have won several awards from 
various institutions and the automo-
tive press. For example, the Mercedes 
GL- and R-Class were named as “Best 
Interior Of The Year” in the USA. Delphi 
and Bertrandt would like to congratulate 
DaimlerChrysler on this technological 
success. <

Oliver Karges, Cologne
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From left to right: 
the centre consoles 
of the R-, M- and 
GL-Class from 
Mercedes-Benz.

Component over-
view of the M-Class 
instrument panel.

Delphi wins concept competition
While supplier Delphi USA was still in the 
middle of the production phase for the 
first generation of the M-Class, Daimler-
Chrysler was already thinking about its 
successor and started a concept com-
petition for the instrument panel and 
centre console of the M-Class. 
After a successful concept phase, Delphi 
was asked by the manufacturer to work 
on three attractive models. Delphi was 
awarded the contract to develop the 
instrument panels and the centre con-
soles for the Mercedes-Benz M- and 
R-Class as well as the instrument panel 
for the GL-Class. Shortly afterwards, 
Bertrandt Cologne was commissioned 
by Delphi to provide support in the 
field of product engineering. This al-
lowed Delphi to benefit from a greater 
degree of flexibility in the value chain. 
Bertrandt was the ideal choice as it was 
able to provide support in almost all 
functions along the development pro-
cess chain within the framework of this 
project. 

4
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Previous history
The “Combino”, launched by Siemens 
Transportation Systems in 1998, was 
the first modular tram with an end-
to-end low floor design. The Combino 
was designed according to the industry 
standard VDV 152 and on the basis of 
the underlying design load. However, 
when the trams came into operation, 
it became clear that the forces trans-
ferred from the track into the vehicle 
were considerably greater than had 

4

Modification phase 1: 
Load reduction measures

Modification phase 1 involved taking 
short-term measures in order to slow 
down the damage mechanism signifi-
cantly and therefore to ensure the op-
erational safety of the vehicles in use. 
The first step was to incorporate roll-
swivel bearings and pivot-roll bearings 
between the car bodies. These bearings 
effectively reduced the torsion of the 
bodies.

4 Modification phase 2: 
Strengthening the car bodies
Concept and simulation

An important measure taken during 
modification phase 2 in order to reduce 
the load on the body shell structure con-
siderably was to dampen the rotational 
movement of the bogie. This caused the 
sudden impact energy to be absorbed, 
thus effectively reducing the bearing link 
forces. As a result, there was a 50 percent 
cut in the force peaks in the car bodies.
At the heart of modification phase 2 
was the replacement of the overloaded 
screw-type brackets that connected the 
extruded components. The design of the 
strengthening measures required a high 
level of development work. Therefore, 
the Bertrandt simulation team at the 
company’s Cologne site was brought in 
to provide support.
As the timeframe for the development 
work was tight, the Bertrandt engineers 
worked in the Siemens development 
centre. This allowed the Siemens design 
department to put the concepts for re-
ducing the component load into practice 
quickly in close cooperation with Ber-
trandt. The simulations produced by Ber-
trandt played a central role in advancing 
the development process. One impor-
tant factor in the design of the strength-
ening measures was to retain the existing 
weight, design and functionality of the 
vehicle. In addition, the torsional rigidity 
of the car bodies was not to be signifi-

4

The new solution involved using sheet-metal parts, extruded parts, cast parts and forged 
parts to reinforce the structure.

Scope of the Combino project 
in brief

Simulation
Fatigue strength simulations
Rigidity simulations

<

<

Attractive mobility solutions 
The tram from Siemens Transportation Systems
	Bertrandt supports the optimisation of the “Combino” local transport system

been assumed and the consequence 
was that the vehicles were subjected 
to very high levels of stress. During the 
initial investigations in the autumn of 
2003, the experts from Siemens real-
ised that only a combination of load 
reduction (modification phase 1) and 
the strengthening of the car bodies 
(modification phase 2) would result in 
a long-term decrease in the stresses 
involved.

cantly increased as this would directly 
increase the torsional forces.

End portal reinforcement results in 
additional weight savings

The new solution consisted of sheet-
metal parts, extruded parts, cast parts 
and forged parts, all of which were bolted 
or welded to the existing structure. The 
welded end-portal reinforcement was 
used on the middle modules, the bogie 
modules and the front modules. It not 
only represented an elegant solution for 
one of the most highly stressed areas of 
the vehicle, but also weighed less than 
the original solution. In addition, the 
upper corner of the portal was bridged 
with a welded structure.

Double angle connectors prevent 
material fatigue

At the connecting points between the 
door/window posts and the cantrail, the 
task was to replace the heavily overload-
ed screw-type brackets with a more ap-
propriately designed component. The 
advanced state of material fatigue in the 
cantrail also came under consideration. 
The fundamental solution (double angle 
connectors) therefore consisted of an ex-
tension of each post to allow them to 
be connected to a higher, undamaged 
part of the cantrail, without the angle 
brackets of the doors or hinged windows 
being affected. The reinforcement is a 
forged aluminium component that is 

bolted to the cantrail and welded to the 
door and window posts.

Testing the long-term viability
In order to verify the long-term viability 
of the modification, the mathematical 
and experimental analyses of the fatigue 
strength and the service strength were 
combined.

Summary
Creating simulations for the tram con-
struction process is a new area of activity 
for Bertrandt. After two years of success-
ful collaboration between the company 
and Siemens Transportation Systems, the 
first fully modified vehicles were taken 
back into service in summer 2005. <

Falk Zimmermann, Cologne
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The Plan
The system supplier Valeo planned a Comfort Demo Car to present the capabili-
ties and innovations in its range of services in the field of comfort. The company 
wanted to allow its expertise to be experienced in a concrete manner in a vehicle 
and to demonstrate innovative ideas that had not yet been implemented in pro
ducts. Ten innovations were selected to be integrated into a Mercedes M-Class 
and then put on show.

4

Kick-off Session
In its capacity as a highly competent 
partner in the field of electrics and elec-
tronics, Valeo invited Bertrandt to France 
and presented its concept for the Demo 
Car project. First of all, Bertrandt was 
commissioned to carry out a feasibility 
study. The kick-off session was held in 
Paris in March 2006. The feasibility study 
was presented and the project was ini-
tiated in all of the areas involved. Ber-
trandt was assigned with three extensive 
and demanding projects from this idea 
pool – Pre-Ventilation, Access System, 
E-Media – for which the development 
service provider assumed full responsi-
bility for the electronic integration into 
the vehicle. 
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can be switched off again by pressing 
the remote control. The windows and 
sunroof return to their initial position. 
When the driver and passengers get into 
the car, they find a pleasant temperature 
waiting for them. The activation signal 
is provided by the Valeo Key, a multi-
functional key developed by Valeo for 
the Demo Car.

Identifier Access System
The Valeo Access System is one of the 
main comfort functions presented in 
the Valeo Comfort Demo Car. Wireless 
communication between the Valeo Key 
and the Valeo receiver module (Smart 
ECU) allows the bi-directional transmis-
sion and reception of data to provide 
the driver with information on the car’s 
condition before the journey begins. The 
receiver module communicates with the 
vehicle’s control units via the CAN inter-
face. In this process, the control units 
that were additionally integrated by Ber-
trandt take on the role of a gateway. For 
opening and closing the doors, the origi-
nal access authorisation remained un-
changed. As soon as the system detects 
that a person using the Valeo Key touch-
es the door handle, a Bertrandt control 
unit sends a command to the door con-
trol units telling them to open the door. 
In reality, the drivers hold a key with an 
integrated mini-display in their hand – 
or have it in their pocket (“Keyless Go 
System”). The key is about the size of a 
matchbox and allows users to remotely 
control the functions described above. 
The requirements that had to be met 
during the development of these func-
tions were very complex. The data 
structures for the commands within the 
vehicle were only partially available. Ber-
trandt’s engineers used reverse engineer-
ing to complete the data and provide the 
basis for the dialogue between the Valeo 
Access System and the Demo Car. This 
enables the key to send commands to 
the vehicle, for example to activate the 

Scope of the Valeo Comfort 
Demo Car project in brief

Analyses
Feasibility study

Project Management
Technical coordination

Electrics/Electronics
Development of application software
Reverse Engineering
ECU networking
MOST ring
Component development/structure
Parts management
Installation of all components
Testing the complete system
Documentation

<

<

<

<

<

<

<

<

<

<

<

Pre-Ventilation system, to reposition the 
seat or to raise the windows. However, it 
also allows requests for information to be 
performed, for example “Is there enough 
fuel in the tank?” or “Is the tyre pres-
sure correct?”. The car then returns the 
required data, using, for example, the 
last address from the navigation system. 
The Keyless Go System allows the vehicle 
to be opened and started, which means 
that the original key no longer needs to 
be used. 
The system also provides clever details 
such as the possibility to use the key to 
enter previously fixed destination ad-
dresses into the vehicle’s navigation 
system or to display the temperature of 
the car’s interior. 
A further function that enhances driv-
ing comfort is the possibility to store 
identifier access codes for up to three 
persons in the Valeo Key. In combina-
tion with the seat memory function that 
is already available in the M-Class, this 
adjusts the seat into the correct posi-
tion for each person. This eliminates 
the need for manual seat adjustment 
– and avoids the problem of discovering 
that your knee hits the steering wheel 
when you start to drive, just because 
your daughter has been driving the car 
before you. 

E-Media
By now, most people are probably famil-
iar with an E-Media system in the centre 
console. Technically a “human-machine 
interface” (HMI), it usually consists of 
numerous buttons and/or joysticks and 
a display screen. For example, it is used 
to visualise the operation of conventional 
audio and climate control systems and 
other functions on the screen and allows 
them to be controlled via a graphical 
user interface. Valeo’s aim was to tread 
new paths in the design of the system 
but without losing any of the familiar 
user-friendliness. It was to be futuristic 
in its handling, in keeping with Valeo’s 

futuristic approach of “Growth through 
Innovation”.
The result is a central operating element 
consisting of three joysticks. These are 
used to operate the three areas of audio, 
climate control and telephone, and, in 
the future, navigation.
The corresponding components such 
as the radio, amplifier, CD player and 
mobile phone interface are connected in 
a MOST ring and linked to a car PC on 
which the newly developed programme 
runs. The display is connected to the 
VGA output, while the joysticks commu-
nicate with the PC via the CAN bus. The 
joysticks and the colour design of the 
three areas on the display serve above all 
to enhance the user-friendliness of the 
system, making it easy to programme a 
radio station, for example, without the 
need to study a user’s manual. 
The main challenge in this project was 
in developing and programming the 
user interface. Suitable interfaces were 
required, for example, to allow easy 
access to functions of the air condition-
ing system. Bertrandt’s engineers devel-
oped special adapter circuit boards for 
the air conditioning control unit. The 
adapter circuit boards are connected to 
the air conditioning system in such a way 
that they recognise states of the air con-
ditioning system (e.g. the temperature 
in the vehicle), convert them into CAN 
messages and transmit them cyclically 
on the CAN bus. Of course, this data 
exchange also functions in the opposite 
direction, to ensure that the driver’s air 
conditioning requests are sent to the air 
conditioning system.

Battery Management
During the course of the project, its basic 
scope was extended by the addition of a 
battery management system. The energy 
consumption analysis of the addition-
al components revealed that all of the 
systems together consumed too much 
power when the car was operated only 

by battery and without the engine run-
ning when it was on show at fairs. For 
that reason, the engineers integrated a 
second battery into the vehicle and in-
stalled a battery charger to ensure that 
all of the systems were able to operate 
at all times. The state of charge of the 
two batteries is monitored by a further 
Bertrandt control unit and the power 
consumption and charging process are 
controlled accordingly.

Tour de France
After monthly workshops to coordinate 
the various project states and the hand
over of the finished vehicle at the end 
of May 2007, the final “Tour de France” 
began in June. For a whole week, the 
“Valeo Comfort Demo Car” was driven 
from Northern France to Southern 
Europe, through cobbled streets and the 
winding roads of the Alps. The test drive 
confirmed the quality and resilience of 
the systems installed, and these will now 
be able to demonstrate their reliability 
at fairs and other events. <

Lysann Kurpiela, Ehningen
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The Valeo Comfort Demo Car
Valeo visualises ideas with Bertrandt

Graphical user interface 
for audio and air con-
ditioning in the Valeo 
Demo Car.

Configuration and 
monitoring of the sys-
tems, installed in the 
centre console.

Energy management 
system in the spare 
wheel well of the Valeo 
Comfort Demo Car.

Integration, application 
and validation of the 
systems in the vehicle.

Electrics/Electronics

The Projects 
Pre-Ventilation

It’s summer time, the sun is blazing down 
on the car and the black leather is like a 
hotplate. Anyone driving in such condi-
tions knows the story: avoiding touching 
the hot surfaces makes any car journey 
in summer a pain rather than a pleasure. 
Valeo’s idea is to cool the car down to 
acceptable temperatures even before 
you get in. A touch of a button on the 
remote control activates the Pre-Ventila-
tion system. First of all, the programme 
slightly opens the windows and sunroof. 
Then it switches on the ventilation fan to 
force the hot air out of the vehicle and 
at the same time to cool the driver’s and 
front-seat passenger’s seats. The system 

4

18 19| Bertrandtmagazine | No. 8 | December 200719



A new challenge
 
Bertrandt France won the confidence 
of this important customer by being 
consistently in line with Renault’s 
strategy. The decisive factor was that 
Bertrandt was always receptive to 
Renault’s ideas, and had the ability to 
implement a project configuration that 
was new for both companies.

ment. Then, the data was archived in the 
form of CATIA models in iVDU databases 
and the corresponding 2D plans, dimen-
sional tables and surface calculations for 
the products were produced.
Using the CAD programme CATIA V5 al-
lowed the implementation of new work-
ing methods and a significant increase in 
the degree of detail of the data. In order 
to achieve a more robust and functional 
development, new tools were also de-
veloped around CATIA V5 that allowed 
information from the CAD area as well 
as from other Renault tools to be inte-
grated and processed more easily and 
more quickly. 

Project phase coating tools
Bertrandt develops and manufactures 
the coating tools for all new commercial 
vehicles. During this process, knowledge 
is continuously fed back into further op-
timisation steps through feedback loops, 
and this takes place across the differ-
ent iDVU projects. With this approach, 

Bertrandt is able to guarantee excellent 
quality management, from the initial 
concept through manufacturing right up 
to implementation at the supplier and at 
the customer’s production plant. 

This first “global” development in the 
area of coating for the commercial vehi-
cle sector has a strategic importance for 
the positioning of Bertrandt at Renault. It 
allows Bertrandt France to demonstrate 
that it can take over responsibility for a 
complete functional area – and therefore 
justify the confidence of the customer. 
The engineers and technicians are par-
ticularly proud of having convinced the 
management with this first project for 
Renault iDVU and have already won new 
projects. <

Patrick Ory, Sébastien Tomaszewski,  

Laurent Monseyron, Angel Moran,  

Nathalie Bottreau, Paris

Bertrandt France  
A “global” engineering project for the commercial vehicle division of Renault

On 2 May 2006, Serge Petitdemange, 
head of the Body-in-White department, 
and Patrick Ory from the Body Construc-
tion team received the go-ahead for their 
joint adventure with the Coating/Cor-
rosion Protection division of iDVU (In-
génierie Division Véhicules Utilitaires), 
the commercial vehicle subsidiary of Re-
nault. The project is scheduled to run 
until 31 December 2008. 
For the first time, Bertrandt France was 
given the responsibility for a complete 
functional area, which represents a mile-
stone for the close relationship between 
Bertrandt and Renault.
 

Deployment in several areas
The aims of the project are:

the construction of parts from suitable 
materials for the functional area “Cor-
rosion Protection” for all projects in 
development and series production 
the construction of coating tools 
for all projects in the development 
phase
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<

The project team
A nine-person Bertrandt team at the 
iDVU factory in Villiers Saint-Frédéric 
controls the project and functions as an 
interface between the Bertrandt site in 
Bièvres, where a further eight employ-
ees are connected via a “Securized Ded-
icated Platform”, and the various pro-
duction plants of Renault and Nissan. 
Furthermore, Bertrandt is also deployed 
at the Maubeuge, Batilly and Barcelona 
factories.

Project phases
Project phase pre-development, 
involving the complete body

First of all, Renault provided Bertrandt 
with the digital design data for the body, 
the parts lists and specifications for the 
different functional areas. At the be-
ginning, Bertrandt France developed a 
project plan for the various working steps 
(sealing seams, stone chip protection, 
sealants, primer-surfacer, coatings, etc.), 
before starting with the actual develop

4
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The Renault project in brief
 
Corrosion protection

Body
Underfloor
Project plan
Pre-development

 
Tools

Development and manufacturing

<

<

<

<

<

Application of the 
underfloor stone 
chip protection.

CAD image of the 
underfloor stone chip 
protection.

Sealant for finishing.

Application of the 
sealant for finishing.
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Complete vehicle testing covers a wide range of subjects. Tests under extreme 
climate conditions, comprehensive component tests of complex systems and en-
durance testing represent only a small excerpt from the overall programme. Erwin 
Schleich from Bertrandt in Munich will take you on journey through the world of 
vehicle testing and across several continents.

Testing people and materials to 
the limit

Arvidsjaur, Lapland, in the depths of 
winter. The silence of the winter land-
scape close to the Arctic Circle in north-
ern Sweden is broken by the noise of 
an approaching camouflaged prototype 
vehicle. From the beginning of Decem-
ber until April, all the major car man-
ufacturers and suppliers can be found 
within a radius of around 100 km in 

4 this area of Sweden, making use of the 
winter climate conditions to test new ve-
hicles or components. The complete ve-
hicle testing team from Bertrandt is also 
there to run functional and endurance 
tests on vehicles at temperatures as low  
as -40 °C. 
Not only the engine starting character-
istics or the electronic functions of the 
vehicle are tested at these extreme tem-
peratures. In ice and snow, the modern 

chassis control systems, such as ABS or 
ESP, and assistance systems, such as 
the Adaptive Cruise Control (ACC), also 
come under the spotlight. Other fea-
tures of winter testing including creak-
ing and rattling noises from the interior, 
the comfort of the seats in extreme cold 
and the influence of the “snow wake” 
on radiator grilles or door and boot lid 
openings. 
On frozen lakes covered with a layer of 
ice up to a metre thick, the “icemakers” 
prepare handling courses and other hand
ling tests around the clock. This gives the 
testers the best possible conditions and 
ensures that the tests are reproducible 
at any time. 
Winter testing in Scandinavia sub-
jects the vehicles to extreme condi-
tions and also pushes people to their 
personal performance limits. It is not 
only extremely cold in Lapland during 
the winter months, but also very dark. 
Close to the Arctic Circle the sun shines 
only between 10 a.m. and 2 p.m. The 
team members spend day and night to-
gether in cramped conditions for up to 
three weeks. It is essential that every-
one involved is a true team player. Cool-
headed analysts with a comprehensive 
knowledge of complete vehicles, pow-
ertrains or handling are needed. There 

are no reckless amateur rally drivers to 
be found here.
Careful preparation of the test vehicles 
is just as important as the on-site analy-
sis of the results. Several hundred dif-
ferent values are often analysed during 
the measurement process and, if neces-
sary, compared with a different version 
of the software. Constant communica-
tion is maintained with the team back at 
the office. Measurements and test results 
are sent to colleagues in Munich online, 
so that, if required, adjustments can be 
made as quickly as possible. 

Testing heat resistance under  
extreme conditions

It’s time for a change of scene. The test-
ers are not only at work in the frozen 
north, but also in other extreme con-
ditions. As part of the heat testing in 
Dubai or South Africa or the heat and 
altitude tests in Mexico, the vehicles are 
subjected to temperatures of +50 °C or 
more. During normal operation, some-
times with a trailer, the figures from the 
air conditioning system and the engine 
cooling system on steep mountain passes 
up to heights of 4,000 m are recorded 
and then analysed.
Using state-of-the-art measuring equip-
ment, a wide range of data is captured, 

4

The toughest time in a car’s life

Complete vehicle testing

in addition to the engine figures. Other 
measurement points record the tempera-
ture of parts of the chassis or bodywork 
or the extent to which the interior or 
underside of the vehicle heat up after 
it is parked.
An important feature of heat or summer 
testing is the fuel supply. Alongside vari-
ations in fuel quality in the hot countries, 
which can have a fundamental effect on 
engine performance, the different fuel 
nozzles used in the various countries 
must also be taken into account when 
filling up. It is also important to track 
down the sources of fuel smells inside or 
outside the vehicle. In addition, the ten-
dency of the fuel filler to spray back fuel 
must be tested. This happens often if the 
filler cap is opened quickly following a 
tough journey in hot temperatures.

Networking and country 
specifications

As well as the influence of climatic con-
ditions, the engineers and technicians in 
the Bertrandt testing team evaluate com-
ponents such as the radio, the navigation 
system and the phone from a customer 
perspective.
The interaction of these closely net-
worked systems is a fundamental part of 
modern vehicle architecture. The systems 
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Complete vehicle testing

 Testing climate influences: Extreme conditions in Scandinavia (left) and in the heat and dust test in hot countries (right).
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must therefore be tested in accordance 
with the different country specifications. 
The leading role is played by the test site 
in California where, alongside the system 
components, the drive train variants are 
also tested. As a result of US legislation, 
there are increasingly marked differences 
between US and ECE/European vari-
ants. Other important tests carried out 
abroad include those of right-hand drive 
and other vehicles in Japan and China. 
Bertrandt plans, controls and manages 
tests lasting one or more weeks from its 
Munich site.

Complex complete vehicle testing
Preparation, coordination and 
control 

However, the complete vehicle specialists 
are not only at work in distant countries. 
Bertrandt now has around 140 people 
involved in this area. Their activities are 
as comprehensive and complex as the 
process of developing a complete vehi-
cle. Their role begins with preparing the 
vehicle. Employees from the measure-
ment engineering group fit the vehicle 
with measuring equipment and monitor 
it during the testing period. The project 
coordination group acts as a central in-
terface for the development and updat-
ing of test vehicles with system com-
ponents. This group is also responsible 
for managing the central distribution of 
hardware and software components at 
each stage of development to the rel-
evant departments and the use of the 
components in the test vehicles. These 
system components are thoroughly eval-
uated during the course of the intensive 
vehicle test. Faults are fed back using 
appropriate IT systems or several rounds 
of escalation in a variety of committees 
involving the relevant departments.
Other control units or system compo-
nents which are subjected to testing 
come from the assistance, safety or chas-
sis control systems. As well as managing 
the endurance test vehicles and track-
ing and rectifying problems that occur 
during the test, the team is also respon-
sible for running functional tests on the 
systems.

4 Drive train testing
One traditional area of endurance test-
ing support involves the different engine 
and gearbox variants. Endurance tests 
include urban, mixed cycle (urban/extra-
urban/motorway) and motorway driv-
ing, during which faults are recorded 
and analysed and the process of rectify-
ing them is initiated.
Other tests are carried out on the pow-
ertrain, where the performance and 
consumption are analysed from the cus-
tomer’s perspective. In order to be able 
to evaluate the increasing number of 
engine and gearbox variants effectively, 
the Bertrandt engineers stage three-shift 
accelerated tests on a private test track in 
the south of France. These tests involve 
driving at full throttle on a high-speed 
oval track over a distance of 50,000 to 
100,000 kilometres. This extreme pro-
cess allows a vehicle life of 15 years in 
normal use to be simulated over a period 
of 5 to 10 weeks.

Driving manoeuvres
The classic complete vehicle test includes 
a wide range of other activities, such as 
a comprehensive selection of driving 
manoeuvres. These begin with driving 
through water, over kerbs and along 
specified rough tracks and end with 
loading on car transporters or trains. 
They cover the entire spectrum of pos-
sible uses for the vehicle from a customer 
perspective. Also included are thorough 
tests of accessories and special equip-
ment, such as roof or bicycle racks and 
tow bars.

Simulating functionality and 
ergonomics

In the very early stages of vehicle de-
velopment, the emphasis is on the us-
ability and ergonomics of the driver’s 
workplace. Are the radio and the air con-
ditioning controls easy to reach? What is 
the visibility like? Is there sufficient stor-
age? These are some of the questions 
that the ergonomists ask during the de-
velopment process. In this area in par-
ticular, a vivid imagination and extensive 
experience are needed. The majority of 
these tests are carried out on computers 
or in a virtual studio.

Focus on customer requirements and quality
Bertrandt’s activities in the field of complete vehicle testing are extensive and 
varied. However, all of the team members have one task in common: they high-
light problems and inform the relevant departments about areas for potential 
improvements. Every employee represents a critical customer who tracks the 
faults painstakingly using precise documentation right through to the final solu-
tion. These working methods ensure that car buyers will continue to be supplied 
with high-quality, innovative vehicles in future. <

Erwin Schleich, Munich

4

Testing for customer requirements, for example as in this trailer test. The vehicle and trail-
er are subjected to the toughest conditions in order to test usability and handling, among 
other things.

Testing different country variants:  
Complete vehicle specialists are also at work 
in the Far East.

Complete vehicle testing
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Electrics/Electronics

Today, technological innovations de-
termine the functionality, safety and 
comfort of our cars. Among these in-
novations, electrical/electronic systems 
play a key role. Studies have shown that 
20 percent of the average value of a 
vehicle is now already made up by soft-
ware and by electrical and electronic 
components – and the trend is on the 
increase. This dynamic development in 
the market sector of vehicle electronics 
is constantly presenting new challenges 
for engineers and technicians to net-
work their knowledge and ideas and to 
make their technologies beneficial for 
the user. 

Bertrandt has been active in the auto-
motive and aviation electronics market 
for more than a decade. As a partner 
for the manufacturing and supply in-
dustry, the development service pro-
vider has continuously expanded its 

Simulated. Developed. Integrated. Tested.

range of products and services in line 
with the customers’ demands and has 
networked its expertise throughout 
the Bertrandt Group in the Electronics 
Competence Centre. This step ensured 
that the company was well prepared 
to meet the market demands for as-
suming more responsibility in complex 
electronics projects such as system 
developments, complete assembly sec-
tions and competence clusters. Around 
600 engineers and technicians are 
now involved in providing individual 
electronics solutions. The Bertrandt 
Electronics Competence Centre is a 
driving force behind the further devel-
opment of expertise in specific areas. 
With its broad experience in complete 
vehicle development, Bertrandt is also 
able to assume overall responsibility. Its 
success can be measured by its results 
– as specifically or as completely as the 
customer requires.
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Electrics/Electronics

Vehicle

Technology carriers
Experimental set-ups
System networking
Bus communication
Diagnosis
Energy management analyses
System architecture
On-board electrical system 
development
Reference vehicles
Intensive vehicle tests
Software logistics
Function responsibility
Special vehicle and special  
protection vehicle development
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<

<

<

<

<

<

<

<

<

<

<

<

Software Component Development Vehicle

Frank Petznick
Head of Department – Electronics 
Development
Electronics Competence Centre  
Software and Simulation

The model-based approach to software 
development already plays a decisive role 
in the concept phase of a vehicle project. 
The ability to represent new functions of 
future vehicle generations first of all in 
a simulation environment is one of the 
primary tasks in software development 
at Bertrandt. Within this context, it is im-
portant to master the tool chain in order 
to be able to represent functions in a tar-
geted manner directly in the vehicle and 
also on rapid prototyping platforms.  

In the Bertrandt Group, the Electronics 
Competence Centre Software and Simu-
lation defines standards and guidelines 
that allow such projects to be carried out 
efficiently. These guidelines are evaluat-
ed and adapted in accordance with the 
different tools. The experience gained 
with the different tool chains is made 
available to all software developers at 
different sites.  
This procedure ensures that a constantly 
high quality is achieved in the creation 
of models. Furthermore, they can be im-
plemented in an embedded environment 
either manually or with the aid of code 
generators. 

The development of embedded systems 
is a further important task in software 
development at Bertrandt. Here, in addi-
tion to the above-mentioned guidelines 
for software development, integration 
with the hardware also plays a key role.

Carsten Eckart
Team Leader – Electronics 
Development
Electronics Competence Centre  
Embedded Systems

The increasing complexity of new ve-
hicles and shorter development times 
requires an adapted and flexible devel-
opment process for component develop-
ment. Among other things, this increas-
ing complexity makes it necessary to 
divide up development steps and func-
tions. The innovative force of this func-
tion development is reflected in software 
development. There, SPICE and CMMI 
are described as process models and are 
currently becoming established on their 
different capability levels. 

One of the most important process steps 
– understanding and mastering require-
ments elicitation and analysis as the solid 
basis for the subsequent development – 
will characterise future component de-
velopment. It places the hardware and 
software development project on a firm 
foundation and serves as a starting point 
for the testers in validating the compo-
nents and their properties.   

Managing this “distributed develop-
ment” is one of the greatest challenges 
in component development. The aim 
is to harmonise the individual parts of 
hardware and software development and 
testing and thus to promote continuous 
development processes and to support 
the development from the initial require-
ment to the final validation.

Klaus Härtl
Head of Department – Electronics 
Development
Electronics Competence Centre Testing

The high degree of system and function-
al networking in modern vehicle archi-
tectures requires procedures that allow 
high-quality testing both in breadth and 
in depth. A targeted approach, experience 
and the development and application of 
methods and standards are essential parts 
of the testing of components, systems and 
complete vehicles. At the Electronics Com-
petence Centre Testing, experienced Ber-
trandt engineers continuously optimise 
testing procedures, which are subsequent-
ly applied in projects according to “best 
practice” methods. A homogeneous test-
ing landscape in the form of standardised, 
validated tools, modular testing software 
and hardware solutions as well as scala-
ble, generic testing systems are further key 
components that ensure efficient and cost-
optimised testing.

The task of the Electronics Competence 
Centre is to make proven processes and 
solutions in the Bertrandt Group availa-
ble for customer projects. Bertrandt has 
a continuous testing and process chain 
that ranges from the specification, con-
ception and realisation of testing systems 
to the execution of component, system 
and vehicle tests under its own responsi-
bility. With regard to vehicle integration, 
this also includes carrying out diagnoses, 
system networking tests and intensive ve-
hicle functional tests in complete testing 
environments. Various solutions are offered 
according to the customer’s requirements 
– from operational support right through 
to a testing house, underpinned by certi-
fied and accredited processes.
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Function libraries
Guidelines
Function simulation
Tool development
Tool coupling
Software architecture
Model-based software development 
process
Module testing
Test automation
Series code
SPICE process management
IEC 61508/ISO 26262
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Components

Requirement management
Component responsibility
System architecture
Physical simulation
Embedded systems
AutoSar
Small series ECUs
Mechatronic component 
development
Reliability
HIL testing
Development test rigs
EOL testers
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Concept

Requirement
Management

Benchmarks

Feasability
Studies

Software

Simulation         .

Tool 
Development

Embedded          .
Software       .

Project
Management

Resident
Engineers

Quality
Management

Training

Customer

Bertrandt’s Range of Services

Electronics Support

Bertrandt Electronics Competence Centre

Documentation Consulting Operational
Support

Hardware

Circuit
Development

Layout

Circuit 
Board/Placement

Prototypes

Electrics
Design

Housing
Holder Package

Harness Routing

Prototype
Manufacturing

Testing

Testing/
Test Rig Construction

Component/
System Testing

Complete Vehicle
Analyses

Integration

Diagnosis

Vehicle
Technology Carrier

System
Networking

Launch 
Support

Flash Support

End-of-Line
Support

Series
Support

Dealer
Support

Customer Vehicle
Analyses

The importance of electronics in the automotive industry has changed 
considerably in recent years. As one of the greatest innovation drivers in 
the industry with continuous growth rates, electronics today combines 
a wide variety of complex functions in all areas of a vehicle. This has 
corresponding consequences both for manufacturers and for their suppliers 
and development partners.

Striving for simplicity beyond 
complexity

Just as “K.I.T.T”, the famous talking 
car from the American television series 
“Knight Rider”, was a vision of an “in-
telligent vehicle” in the 1980s, the 
focus today is not only on mastering 
complexity in the vehicle by electron-
ics but also on the electronic systems 
themselves. 
In keeping with Einstein’s comment 
that “Imagination is more important 
than knowledge. Knowledge is lim-
ited”, what we need in the future are 
visionary ideas that are advanced by 
human beings with the aid of suitable 
technologies. Instead of being satisfied 
with simplicity on this side of complex-
ity, it is also important to strive for sim-
plicity beyond complexity. <

4

Electrics/Electronics

Christian Ruland, Head of Electronics Division

“I see the networking of technology and human beings 
as an elementary part of addressing the complexity of 
electronics.”

Development 
Orders

Project groups 
with project 
responsibility

Competence 
cluster

Individual 
services

System integration
Series support
Component release
Test rigs
ECU module development
Testing centre

<

<

<

<

<

<

Body
Infotainment
Energy management
Powertrain
Chassis
Diagnosis

<

<

<

<

<

<

Special vehicles
Special protection vehicles
ECUs

<

<

<

question of the ability to recognise 
technical patterns and to put them 
into defined and standardised in-
terfaces and methods. However, it is 
only the coupling of methods result-
ing from an analysis of human be-
haviour patterns that will lead to an 
overall view of the situation. 
Approaches from other sciences 
such as neurophysiology, which are 
technically represented in neuroin-
formatics, could make a consider-
able contribution towards mastering 
complexity. The starting point must 
therefore be a functional design that 
suggests a close coupling with the ve-
hicle design in order to ensure the re-
latonics between the electronics and 
the mechanical systems right from 
the beginning. 

Complexity Management in 
Electronics Development

In addition to providing 
a broad range of engi-
neering services with 
the competence to take 
overall responsibility for 
complete development 
projects, Bertrandt 
is also a specialist for 
future-oriented technol-
ogy developments.

ECC
Simulation

ECC
Embedded
Software

Technology
                  Development

Tools

Training

Marketing

            Strategic
Partner-

ships

ECC
Hardware

ECC
Testing

ECC

Methods 
Development

Standards

Process Definitions

Innovations

Selection

Evaluation

Coupling

Automation

Processes, Tools, Standards 
(internal and external)

Lectures

Editorial Articles

Specialist Events

Universities

Institutes

Subcontractors

The Electronics Com-
petence Centre (ECC) 
intensifies expertise in 
defined areas of the 
range of services. In ac-
cordance with customer 
requirements, the elec-
tronics specialists carry 
out projects for the 
Bertrandt Group, for 
example regarding the 
use of new technologies 
or tools. 

Relatonics as a complexity 
manager

In the Electronics Division, techno-
logical changes as well as new ap-
proaches and working methods in 
development are designed. The aim 
is to ensure that the technology is 
adapted to the user interactively and 
with as much automation as pos-
sible, and not the other way round. 
The systems needed for this require 
a corresponding intelligence that 
is extremely similar to the human 
brain. These systems take on the 
tasks of structuring, coding, com-
pressing, saving and generating data 
right through to controlling non-
linear dynamic processes and motion 
sequences.
For such complex interrelationships, 
abstraction in the sense of “analysis 
and progressive granulation” alone is 
no longer sufficient. Therefore, the 
concept of “relatonics”, which means 
considering the architecture of the 
dynamic interaction between indi-
vidual components as a separate form 
of relationship, is becoming increas-
ingly important for the functionality 
of complex systems.
It is necessary to include approaches 
towards “thinking in relationships” 
in a development, and not only in a 
technical respect. It is much more a 

4

Examples of the 
complete range of 
services
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The growing number of electronic components in vehicles and the higher com-
plexity of the architectures and systems are leading to changes in the require-
ments that have to be fulfilled by development partners in the automotive indus-
try. The conflict between increasing development and outsourcing volumes on 
the one hand and the stagnating availability of qualified developers on the other 
is leading to different constellations regarding positioning and cooperation. As an 
electronic systems house, the development partner Bertrandt integrates the most 
varied services in order to meet whatever requirements the customer may have 
with a tailor-made solution.

the different vehicle domains, such as in-
fotainment systems or the chassis, which 
in turn demands a wide range of services 
and a correspondingly large company.    
The complexity of the systems requires 
either a high level of control on the part 
of the customer or partners who are pre-
pared to take responsibility for the results 
of their work and, due to the lifetimes of 
the products, to guarantee a high degree 
of continuity and security. The resulting 
positioning of Bertrandt in the field of 
electronics is shown by its continued de-
velopment from an engineering partner 
– and one who already fulfilled many of 
the above-mentioned requirements due 
to its own organisation – to a complete 
electronic systems house. One compo-
nent of this is its integrative role, which 
offers customers higher value-added and 
represents a corresponding win-win situ-
ation for the companies involved. As a 
result, electronics development at Ber-
trandt is characterised by an extreme-

ly broad spectrum of services – from 
the initial concept to series production 
support.  

Examples of cooperation 
Optimising tool environments

In order to offer a range of services that 
is both wide and deep, Bertrandt con-
tinuously examines possibilities of coop-
eration and their corresponding models. 
Everyday project business produces many 
possible approaches towards coopera-
tion. The ability to master tool chains 
as part of the development process is a 
vital prerequisite for a development serv-
ice provider like Bertrandt. First of all, 
the different tool environments of the 
customers play an important role, com-
plemented by considerations regarding 
cost and performance within their own 
development projects. In many cases, 
special couplings between individual 
tools are required in order to generate 
added value for a project.   

4

Bertrandt can provide valuable support 
in the strategic further development of 
tool environments. On the other hand, 
for the implementation of very innova-
tive, new approaches or for the develop-
ment of tool couplings, it is important for 
Bertrandt to cooperate closely with these 
manufacturers. In such cases, strategic 
development partnerships help to secure 
the best result for both sides.

Hardware development up to series 
production

Hardware development can also involve 
cooperation that stems from different 
project approaches. Bertrandt develops 
hardware to customer order or for its 
own projects. The internal development 
departments also build prototypes. For 
a possible small-series production run, 
a partnership with the corresponding 

concentrate their resources in a targeted 
manner on their own core issues.

Continuous expansion of the 
range of services

Due to Bertrandt’s wide range of serv-
ices, there are many new technologies 
that have to be mastered, such as new 
bus systems or drive systems, to ensure 
that they can continue to offer an opti-
mum range of services in the future. It 
is not always sensible, however, to build 
up this special knowledge in full depth 
within the company itself. Instead, this 
can also form the basis for cooperation 
with a company that specialises in these 
technologies. 

From cooperation to strategic 
partnership

The challenges in the field of electronics 
development are many and varied, but 
equally varied are the forms of coopera-
tion. Many links can be established in 
cooperation with the customer by not 
only talking about a specific project but 
also by discussing the development of a 
further partnership. For Bertrandt and 
its cooperation partners, this offers the 
possibility to achieve higher sustainabil-
ity from investment in equipment and in 
the qualification of employees. This is re-
flected back to the customer in the form 
of an efficient project and by a partner 
who understands the requirements even 
better. 
Potential partnerships can also develop 
from concrete projects. Bertrandt imple-
ments complex scenarios in the field of 
electronics, for example in the develop-
ment of networked testing environments 
or complete electronic control units. The 
special expertise that is required in such 
projects can also be integrated more ef-
ficiently in cooperation with a partner 
company. This is often a sensible solution 
with regard to scheduling and financial 
considerations. In the past, such project-
based cooperation has frequently result-
ed in strategic partnerships relating to a 
subject area that were successfully ap-
plied to several projects.

Defining the framework 
conditions

Of course, when it comes to establish-
ing partnerships, the participants are 
faced with the question of how the sub-
sequent obligations can be formulated in 
a suitable manner. The aim is to achieve 
maximum synergy for all those involved. 
What is more, all partners must still be 

4

4
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able to act independently without being 
restricted by the cooperation. This can 
result in potential conflicts that have to 
be discussed in advance, thus allowing 
the partners to find a joint solution as 
quickly as possible and to benefit from 
a win-win situation.

Bertrandt as an integrator
In the past few years, Bertrandt with 
its Electronics Competence Centre has 
achieved a position on the market – with 
regard to both volume and decentral-
ised services – that allows the company 
to take on an integrative role with its 
system house and to guarantee com-
prehensive project responsibility. In 
this way, the Electronics Competence 
Centre also complements the mechani-
cally based services and places its orien-
tation as a mechatronic system house in 
module and system development on a 
firm foundation. <

Christian Ruland, Frank Petznick, Ingolstadt
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Cooperation as an Integrative Component of an Electronic Systems House

Electronics Development

Changing market requirements 
demand new forms of cooperation

New requirement profiles mean that 
market players in the field of elec-
tronics development are repositioning 
themselves in different ways. In some 
segments, there are highly specialised 
companies with a strongly local charac-
ter, whereas in other areas small start-
up companies are emerging from uni-
versities and their institutes. Across the 
board, human resources service provid-
ers are acting as employment agencies 
to supply temporary workers. 
However, these constellations only partly 
fulfil the customers’ expectations. An im-
portant aspect from the point of view of 
a service provider is still the close prox-
imity to the development departments 
of the customer, with the aim of ensur-
ing extremely high mobility and decen-
tralisation. At the same time, service pro-
viders are increasingly expected to offer 
complete development competence in 

4

companies is a promising solution. The 
optimisation of a layout with regard to 
specific requirements, for example in 
thermal or electromagnetic processes, 
can also be sensibly carried out within 
the framework of cooperation.  
Bertrandt’s expertise in the field of net-
worked vehicle systems and its knowl-
edge of the functional requirements can 
offer the cooperation partner an excel-
lent extension of its own portfolio.

Module development in the soft-
ware testing house

Bertrandt’s range of services also includes 
the development of software modules, 
in both model-supported and classical 
development processes, as well as the 
definition and implementation of testing 
methods and processes. The develop-
ment teams work in accordance with the 
guidelines specified in SPICE and CMMI. 
Interesting approaches towards coopera-
tion can be found, for example, in an 
outsourced software testing house, as 
offered by Bertrandt. The partners can 
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Vehicle development has become more complex due to a number of influences 
and requirements. Often, these result in conflicting objectives for material prop-
erties, manufacturing processes, production specifications or legislative require-
ments, thus leading to an interdisciplinary development of modules or complete 
vehicles. Against this background, the functionality of individual components 
within the complete vehicle system is of major importance. In recent years, 
Bertrandt has networked its range of services in order to meet the increasing 
requirements in vehicle development.

Function Development in a Matrix 

Cost

Weight

Design

Safety

ComfortErgonomics

Legal
Requirements

Function

Producibility

Target-Oriented Interlinking of Interdisciplinary Resources in the Bertrandt Engineering Network

The most varied 
requirements are 
considered within 
the context of 
function develop-
ment in order to 
develop products 
that are optimised 
with regard to 
quality, cost and 
functionality.

Function develop-
ment shown by the 
example of pedes-
trian protection 
in the front-end 
module.

Project landscape: emphasis on 
module and system development 

Continuous optimisation of the prod-
uct development process from initial 
design to start of production (SOP) and 
the ensuing reduction in development 
time have led to changes in the way in 
which projects are handled. Whereas, in 
the past, the focus was more on allocat-
ing contracts in the classical individual 
disciplines of design, computation or 
testing, the project landscape has now 
clearly moved in the direction of module 
and system development that takes into 
consideration all of the requirements and 
functions. This interlinking of disciplines 
and structured project management 
allows the new needs of customers to 
be satisfied more efficiently. 

Internal organisation: supporting 
holistic development

Bertrandt has not only invested specifi-
cally in classical development areas and 
Competence Centres but has also net-
worked its spectrum of services, thus al-
lowing it today to offer its customers the 
complete development of different mod-
ules and systems from a single source.  
As a basis for this, internal organisation-
al structures were created that support 
the continuous expansion of the compe-
tence network to include holistic func-
tion development. 
An important building block in this 
structure was the implementation of 
interdisciplinary committees with a com-
pany-wide organisation that are able to 
network knowledge beyond the bound-
aries of individual company locations. 
This paves the way for the establishment 
of interdisciplinary knowledge manage-
ment within the Bertrandt network and 
is supported as an ongoing task. 

4
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Function development: linking of 
interdisciplinary resources

The term “functionality” describes the 
successfully implemented ability of a 
product, a component or a module to 
perform a certain task or number of 
tasks. Typically, an individual component 
bundles a certain required functionality 
and includes many different individual 
functions. 
In order to develop these individual 
functions within a system or a module 
in spite of the large number of require-
ments that have to be met, and then 
ultimately to include them in a finished 
component, function development in 
a matrix is used. This can be illustrat-
ed by the function-based development 
“Pedestrian Protection in the Front-End 
Module”, which shows the interdisci-
plinary linking of resources that this in-
volves. If we consider the composition of 
the systems contained in the front-end 
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The targeted networking of individual disciplines enables efficient func-
tion development.

Shorter development times, higher development intensity 

Design Virtual Function
Design

Physical Method Alignment

Validation 

Function
Verification Previously

Today

Function Forums: networking 
knowledge

The “Function Forum” platform that 
has been set up at Bertrandt’s different 
sites plays an important role in this. In 
these interdisciplinary sessions, the ex-
perts aim to find solutions to problems 
involving conflicting targets in ongoing 
development projects, as well as to fur-
ther develop processes and to integrate 
the requirements of current and future 
legislation. Pre-development issues are 
also defined and elaborated, for example 
in degree dissertations. 
Interdisciplinary Function Forums are cur-
rently held on the subjects of the cock-
pit, seats, greenhouse, body/occupant 
cell, doors/closures and front end. These 
forums bring together experts from the 
corresponding areas of design, computa-
tion, testing, vehicle safety and project 
management. The experts, who previous-
ly focused on their own disciplines, get 

4 to know and understand the language 
and needs of other Competence Centres. 
In this way, the development teams can 
transfer their special experience into 
neighbouring disciplines and apply it 
there. The latest developments – such 
as changes in American legislation or cur-
rent consumer protection measures – are 
discussed during the forums and possible 
effects on modules and their develop-
ment processes are assessed. 
The further development of the tech-
nological expertise of the different of-
fices and the Competence Centres in-

module of a vehicle – for example, the 
engine, the air conditioning and cool-
ing system, the Body-in-White struc-
ture, the bonnet, the sides, the lighting 
unit or the bumper covering – the sum 
total of all the requirements of each in-
dividual component will result in con-
flicts of objectives regarding pedestrian 
protection. The central task is therefore 
to transfer the requirements of pedes-
trian protection to all other competence 
centres involved in front-end develop-
ment – from the concept phase through 
the prototype phase right up to series 
production development – in order to 
fulfil the actual function. This can only 
be achieved if the engineers and techni-
cians from the individual disciplines in-
volved are able to work together in the 
early phases of a project and during the 
ongoing process in order to jointly rec-
ognise possible conflicts, find solutions 
and then implement them. 

volved is advanced by performing and 
documenting benchmarks within these 
forums. In order to ensure that the con-
tinuity of knowledge development in the 
Bertrandt network is maintained, the 
leaders of the group-wide technology 
forums report on the results, current ef-
fects and future working measures from 
the individual Function Forums to the 
different Bertrandt sites. This targeted 
feedback on specific issues to the various 
Bertrandt sites ensures that Bertrandt’s 
“Network for Strength” is optimised in 
the interests of its customers. <
	 Andree Hündling, Michael Neisen, 

Ingolstadt
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A move towards the future may sound as if it happens in leaps and bounds, but in 
fact it is made up of individual steps. One step along this road was the master’s 
thesis of a design student from Pforzheim produced in cooperation with the 
Design Services Competence Centre at Bertrandt AG and the design company 
Motorcity Europe. Against the background of the latest high-end visualisation 
technology, the “LuxuryCell” show car demonstrates how traditional clay models 
and state-of-the-art digital visualisation techniques can be combined to best 
effect. In addition, the authors explain how virtual reality can be used to optimise 
the development process of future mobility solutions.

Tangible and luxurious fantasies
Luxury on wheels: this was design stu-
dent Jeff Maugan’s vision of a show car. 
During the process of transforming his 
vision into reality, he received support 
from Bertrandt and Motorcity Europe. 
The interior of the show car is highly in-
novative when compared with conven-
tional designs. The open layout of the 
interior, which gives the impression of a 
lounge, allows passengers to travel with 
rather than next to one another. The ap-
pearance and perceived quality of the 
car are based on the principles of luxury 
and well-being. The focus of the design 
is clearly on form rather than function.

4 Combining digital and physical 
design processes

If we rewind the video, the challeng-
es, similar to those faced by every car 
developer, will become clear. The tight 
timeframe and the limited budget result-
ed in the decision to produce a combina-
tion of a digital model and a physical clay 
model. Before the vehicle was created 
in clay, the partners developed a digi
tal model of the design. The subsequent 
1:3-scale clay model was produced on 
the basis of the digital data and opti-
mised by hand in a series of cycles in the 
Bertrandt Group design studios.

4

High-end visualisation
Bringing the future to life today with virtual reality

High-end visualisation as a service 
of the future

These systems offer a wide range of pos-
sibilities for vehicle development which 
are nowhere near being exhausted.
The complete vehicle becomes available 
long before the first hardware or the first 
prototypes. Where designers previously 
used cross-sections and images to try to 
bring certain characteristics to life, they 
can now analyse them using the current 
digital designs. High-end visualisation is 
also becoming increasingly indispensable 
in practical testing. Almost any tests can 
be simulated, including driving through 
water, visibility tests and driving over 
kerbs. However, physical models will still 
be needed in the future, but in smaller 
numbers. The challenge of the future is 
to optimise the links between the virtual 
and the physical design process, in line 
with the requirements of the different 
project types and processes.

High-end visualisation at 
Bertrandt

At Bertrandt, the high-end visualisation 
of partial or complete components has 
already become an essential part of a 
number of projects. Within three to five 
years, photo-realistic visualisation in real 
time using VR software packages will be 
a standard process. The number of dif-
ferent programmes for high-end visuali-
sation will continue to grow, in part as a 
result of the increasing specialisation 
of the application areas.
The targeted use of visualisa-
tion packages also plays 
a central role in train-
ing and develop-
ment at Ber-
trandt. The 

4

4

objective is to 
meet and, where 
possible, to exceed exist-
ing and future customer ex-
pectations in a wide range of areas, 
such as sales, marketing, design and 
engineering.

From leaps and bounds back to in-
dividual steps

The show car represents the success-
ful combination of tried-and-tested and 
state-of-the-art technology. Current-
ly, smaller projects like the LuxuryCell 
can be implemented professionally on 
the basis of the effective interaction of 
the different disciplines using high-end 
visualisation with a reasonable amount 
of effort. Virtual reality can show us 
today what tomorrow’s model range 
will look like. <

Michael Brandl, Munich;  

Daniel Hauser, Ingolstadt;  

Alf Heidrich, Lysann Kurpiela, Ehningen
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High-end visualisation of digital 
designs

The use of high-end visualisation ena-
bles digital designs to be represented 
and evaluated in real time as photo-
realistic graphics. As a result, any neces
sary changes can easily be identified 
and highlighted. This also allows a wide 
range of variants to be produced and 
the number of prototypes or models 
that had previously been necessary to 
be reduced.
A variety of software packages is avail-
able for high-end visualisation. The 
purpose of all the software derivatives 
is to represent digital designs in photo-

4

Real or virtual? The 
effective interaction 
of the different dis-
ciplines can be used 
to produce a pro-
fessional high-end 
visualisation with a 
reasonable amount 
of effort.

realistic quality. For the “LuxuryCell” 
show car, several software applications 
were combined on the basis of an alias 
model in order to produce the best 
possible results. The packages included 
ICEM-Surf, Maya and 3D-Studio-Max. 
DeltaGen was used for the project and 
customer presentations. 

Even more realistic
If we take a step away from the Luxu-
ryCell project and look instead at the 
digital vehicle designs in modern devel-
opment projects, it is clear that with the 
latest technology this data can be used 
to bring the vehicles to life. With Power-
wall and Cave you can sit in or stand next 
to a virtual vehicle. A combination of vir-
tual presentations and physical models 
brings together the spatial perception 
and the operation of the vehicle. The 
result is that the analysis and develop-
ment processes can be made more ef-
ficient and targeted more accurately. 
This promising concept is referred to as 
mixed reality.

Powerwall 
With a number of projectors that use 
back projection to portray an image in 
cinema format on a frosted pane of glass, 
a 3D simulation of a vehicle can be pro-
duced. As well as 2D projection, 3D pro-
jection in stereo mode is also possible. 
As a result, the huge volumes of data 
are transformed into an accurate repre-
sentation of the current status of digital 
development.
In the case of a tracked system, a flystick 
and a special pair of glasses can be used 
to rotate and observe the digital model. 
The simulated car moves in relation to 
the glasses and therefore gives the ob-
server the best possible view.

Cave
Cave, a five-sided projection system, 
allows the observer to enter the 3D 
model and makes details significantly 
clearer. The user is surrounded by pro-
jection surfaces that are also brought 
to life using back projection. Using a 
special 3D pair of glasses and spe-
cial gloves, the complete environ-
ment, including the switches, 
the windscreen, the tachome-
ter and the interior fittings, be-
comes visible. Physical models 
can be integrated into the Cave, 
which enables users not only to 
see the radio, for example, but 
also to use it.

4

4

4
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Today, many German car makers and 
automotive suppliers are success-
fully applying Dimensional Manage-
ment. Its aim is to enable the qual-
ity of the products to be planned in 
every phase of the development and 
to optimise the processes between 
design and manufacturing. Since 
the time available for development 
is continuously being shortened and 
global strategies require standard-
ised concepts, Dimensional Manage-
ment will face new challenges in the 
future. 

Dimensional Management in the 
development process

Bertrandt sees Dimensional Management 
as an integrated process. The continu-
ous monitoring of simulation and design 
with regard to the subsequent manu-
facturing process is aimed at improving 
product quality and resolving possible 
areas of conflict. At Bertrandt, stand-
ardised processes and documents form 
the basis of optimised development. As 
part of this, Dimensional Management 
is linked to certain milestones in the pro-
duction development process. All re-
leases – from the design freeze through 
development right up to the release of 
tools and machine materials – are based 
on different Dimensional Management 
documents. For this purpose, the Dimen-
sional Manager collects the information 
required and makes it available to eve-
ryone involved in the development. For 
example, 

the dimensional concept is coordi-
nated, documented and visualised in 
3D models,
logs and change documentation pro-
vide information on decisions made 
by the Dimensional Management 
committee,
the results of the Dimensional Man-
agement process are recorded in a 
standardised manner and can be ac-
cessed via EDM systems by those in-
volved in the development as part of 
the product documentation. 

4
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<
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Together right from the start:  
The right concept

Linking with other areas of the develop-
ment process already results in a high 
level of maturity at an early stage, which 
means that fewer modifications need to 
be made until series production. At the 
same time, however, there are also chal-
lenges that need to be faced. 
One example is the clamping and fixing 
concept. A complete and continuous 
clamping and fixing concept should be 
defined before the first component re-
lease, even though a final dataset is not 
yet available. In this case, the Bertrandt 
engineers apply two measures:
1.	 The dimensional concept as the basis 

for the clamping and fixing concept is 
already determined well in advance. 
Changes are logged individually.

2.	 The Simultaneous Engineering pro-
cess ensures that the dimensional 
concept is refined into a complete 
clamping and fixing concept before 
the component release.

This simple example shows the close in-
termeshing of different areas within a 
product development, all of which have 
access to the results of the Dimensional 
Management process.

4

Communication and interaction: 
Defining interfaces

This interaction between different devel-
opment areas means that the definition 
of interfaces is important. An interface is 
a standardised area within a process that 
is always performed in the same way. 
Quality Management (TQM) helps to 
identify this interface. It receives a form 
of documentation that allows all impor-
tant information to be transported with 
sufficient accuracy from one area to an-
other. This can be an Office document, 
a standardised nomenclature within the 
simulation models or the agenda of a 
regular meeting. In spite of the stand-
ards, engineers and technicians critically 
examine the interface documents at the 
beginning of the project and query the 
processes. The aim of this is to recognise 
deviations and to improve the execution 
of the project by means of further devel-
oped documents and CAx methods. 

Electronic support:  
Continuous software coordination

A further aspect is the application of 
the correct software versions. Due to 
the increasing importance of dimen-
sional simulation, new programmes 
(e.g. aesthetica) that focus on certain 
partial aspects of the tolerance analysis 
are constantly coming onto the market. 
Established tools (Simtol, 3DCS and 
VisVSA) expand their functional scope. 
As a result, OEMs tend to favour dif-
ferent programmes, just as the Dimen-
sional Management process has differ-
ent perspectives of the dimensions and 
tolerances. 
From today’s point of view, software 
that meets all the requirements at once 
will not become available in the short 
term. Therefore, dimensional managers 
have to rely on different tools. For that 
reason, Bertrandt uses all current formats 
in order to tailor the Dimensional Man-
agement process flexibly to the needs of 
the customers.

As individual as possible,  
as uniform as necessary:  
Standardised concepts

In addition to ongoing standardisation, 
the parameterisation of the CAD world 
represents a further challenge for the de-
velopment process: the need for stand-
ardised concepts for the most varied re-
quirements. Bertrandt’s approach is to 
produce a template that brings together 
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Integrated solutions for higher quality in the development process

the most important standard concepts 
from different assembly concepts and 
then to compile a selection according 
to the effort involved and the quality 
requirement. The template method has 
a positive effect in that once concepts 
have been developed, they can be used 
again in subsequent projects. In this way, 
templates already form the basis for a 
high level of development quality in the 
concept phase.

Function development in a team: 
Implementing FEM coupling

From Bertrandt’s perspective, compre-
hensive and early dimensional planning 
is an important step in optimising the 
development process with clearly de-
fined interfaces. Close cooperation be-
tween technical computation and design 
makes a major contribution to this. This 
can be shown by the following exam-

4

Dimensional Management

Coherent action:  
The basis for quality

Since becoming established, Dimension-
al Management has been continuously 
developed further. New barriers have 
been overcome and a holistic observa-
tion of tolerances in the product design 
process has been further advanced in all 
areas. It is only with an awareness that 
quality is not achieved by figures but by 
actions that Dimensional Management 
becomes effective. Therefore, for all em-
ployees, the aim of achieving the highest 
quality in their own work forms the basis 
for good product development. <

Andreas Seidel, Ehningen
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A wing has two 
contradictory as-
sembly directions: 
it is aligned with 
the door joint and 
with the transition 
to the bonnet. The 
red area shows the 
maximum defor-
mation due to as-
sembly under the 
influence of toler-
ances. In the blue 
area, only minor 
deformation is to be 
expected.

ple. Due to the need to observe elas-
tically deformable components within 
the tolerance analysis process, a new 
interface between dimensional simula-
tion and technical computation is pro-
duced. 3D dimensional simulation tools 
such as VisVSA, aesthetica and, most re-
cently, 3DCS can import FEM grids into 
an existing tolerance simulation and 
analyse the effects of tolerance-relat-
ed assemblies on flexible components. 
This shows the potentials of linking the 
two disciplines. Having been tested in 
various pilot projects at Bertrandt, the 
intensive exchange between the areas 
and the optimum data exchange form 
the basis for efficient and high-quality 
development. 
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Climate change and en-
vironmental protection are 

highly relevant issues today. 
Like all other sectors, the auto-

motive industry is also called upon to 
play its part in reducing CO2 emission 
by producing low-emission vehicles. 
Within the framework of students’ 
diploma theses, engineering part-
ner Bertrandt developed a low-cost 
road vehicle that combines individu-
al mobility with an environmentally 
friendly use of resources.

Initial idea and objective
As long ago as 2004, Bertrandt, under 
the leadership of Dipl.-Ing. (FH) Torsten 
Einicke from the Body-in-White Compe-
tence Centre began to consider the con-
cept of a vehicle that combined proper-
ties such as a low purchase price, low fuel 
consumption and sufficient mobility. The 
aim was to develop a complete vehicle 
and to make use of the entire range of 
Bertrandt’s services, in a similar way to 
the Bertrandt Competence Car and the 
smart crossblade, for which Bertrandt 
acted as general developer. At the same 
time, the project was aimed at further-
ing the knowledge and skills of young 
employees. For example, the concept de-
velopment of individual vehicle areas, 
such as the Body-in-White, the power-
train and the chassis, was carried out on 
the basis of diploma theses. 
The initial idea of the project was that, 
according to a study, 80 percent of daily 
commuters are alone in their vehicles. 
Therefore, a two-seater car, with an ac-
ceptable luggage capacity, is entirely 
sufficient for everyday requirements. 
For that reason, the decision was made 
in favour of a three-wheel vehicle, which 
is the classical mixture between a motor 
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cycle and a passenger car. It combines 
the comfort and safety of a car with the 
weight, road space requirement and 
price of a motor cycle. 

The vehicle concept
The “Bertrandt Three-
Wheel Car” project is 
based on an inexpen-
sive urban vehicle that 
will provide individual 
mobility and safety at 
a low price. The aim 
is to offer sufficient 
space and luggage 
volume for two per-
sons in a tandem seat-
ing arrangement. 
The arrangement of 
the seats one behind 
the other minimises 
the frontal surface 
area of the body, 
thus reducing fuel 
consumption. The 
car has a steered 
front axle and a rear 
axle driven by a rear-
mounted engine. Tilt-
ing technology is not 
integrated. The target 
was to achieve a maxi-
mum unladen weight 
of 800 kilograms. Fur-
thermore, the three-wheel car will have 
a closed body design with a door on the 
left-hand side. The luggage compart-
ment is located conventionally in the 
rear and, with a maximum capacity of 
200 litres, has the luggage volume of a 
standard compact car. The underfloor 
is to have a sandwich design in order to 
accommodate various components such 
as the fuel tank.

4

In order to achieve an attractive purchase 
price, the plan was to implement a large 
number of shared parts from compara-
ble sub-compact cars into the vehicle. 
Furthermore, each component would be 
scrutinised with regard to cost and then 

optimised if necessary. On this basis, the 
dimensional concept and package of the 
vehicle were defined in the first devel-
opment step, which was the subject of 
the diploma thesis presented by Michael 
Stockmann, who is now employed in 
the field of Dimensional Management 
at Bertrandt. This was preceded by a 
detailed benchmark analysis and an ex-
amination of all the necessary legislation 

(EU Directives) to allow a three-wheel 
vehicle with a production volume of 
10,000 units per year to be licensed for 
use in Europe. Beyond this legislation, 
the three-wheel vehicle was also able to 
fulfil the safety requirements of a pas-
senger car. The vehicle is to have a top 
speed of 130 km/h. 
After the initial design of the occupant 
and vehicle package, in which the aim 
was also to achieve the comfort of a 
medium-sized passenger car, the first 
design drafts were developed.

The powertrain
In January 2006, the project was con-
tinued by two further diploma students 
of engineering, Christian Schramm and 
Michael Johne. Taking all specifications 
into account, they developed the Body-
in-White and powertrain concept.
The subject of the diploma thesis pre-
sented by Christian Schramm was the 
powertrain for the three-wheel vehicle. 
His concept was based on a benchmark 
analysis that showed the current state-
of-the-art in powertrain technology and 
studied whether an application in the 

three-wheel vehicle was sensible with 
regard to the aspects of cost, weight, 
low fuel consumption, sufficient power 
output and compliance with emissions 
legislation for passenger cars. 
The study showed that a combination 
of a compact petrol engine and a five-
speed manual transmission best fulfilled 
the requirements of the Bertrandt three-
wheel vehicle. The decision was made 
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in favour of the MPE 750 engine from 
Weber Motor, a company based in Mark-
dorf, near Lake Constance. The engine 
is a two-cylinder inline unit with a dis-
placement of 750 cc and, in the version 
chosen, offers a sufficiently high power 
output of 44 kW with a weight of 44 kg. 
This engine is currently used, for exam-
ple, in snowmobiles and boats as well as 
in concept vehicles. 
The engine is combined with a single-
plate dry clutch and a five-speed manual 
transmission. The transmission was mod-
ified as the driving torque is transmitted 
to the rear wheel via a chain. In addi-
tion, the connection of the gearbox to 
the engine also had to be changed. The 
engine/gearbox unit was then integrated 
into the existing package model. Sub-
sequently, it was possible to define the 
interfaces for the Body-in-White.
The cooperative collaboration with 
Weber Motor AG meant that information 
and CAD data could be made available 
for the continuation of the project. 
 

The Body-in-White
For the development of the Body-in-
White concept, the first task was to ex-
amine suitable materials, as well as costs, 
weight and the requirements regarding 
current crash standards. Based on this 
knowledge, a structural model of the 
occupant cell was developed and a de-
tailed manufacturing study of the side 
wall assembly was carried out. This was 
followed by a technical and cost evalu-
ation of different materials for the side 
panelling. As a result of the evaluation, a 
steel composite material was chosen.
The concept shows the possibilities of 
implementing a steel body at a low 
cost in small-series production. This is 
achieved by the small number of com-
ponents involved as well as by the use of 
proven manufacturing and joining proc-
esses. The reduction in the number of 
components is made possible by using 
a load-bearing reinforcement tube in the 
roof frame as well as by the intensive 
application of structural adhesives and 
foams. 

Summary and outlook
The development of the Bertrandt three-
wheel vehicle is currently being con-
tinued in further studies and diploma 
theses. The next steps will be the de-
velopment of the chassis structure and 
the detailed Body-in-White concept. The 
completion of the concept phase will 
be followed by the detail design stage. 
The plan is to subsequently construct 
a demonstrator vehicle to be shown at 
trade fairs. <

Michael Stockmann, Ehningen
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The Bertrandt 
Three-Wheel Car

Diploma students develop environmentally friendly mobility

CAD examination of the overall 
vehicle package:

Field of vision.

Headroom.

Package enclosure.

Engine/gearbox unit.

Body-in-White concept, including 
engine/transmission unit.
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Bertrandt Projektgesellschaft (BPG) was founded in 2002 to allow Bertrandt 
to manage complex module and derivative projects successfully. As a service 
provider, BPG’s project management expertise is available to the entire Bertrandt 
Group. Customers benefit from its professional processes and tried-and-tested 
standards for the development of the vehicles of the future.

Previous history:  
Project management as a response 
to complex project tenders

Since the start of the decade, car 
manufacturers have increasingly been 
putting complex projects out to tender 
and giving greater responsibility to de-
velopment service providers. External 
partners frequently have to manage de-
velopment projects consisting of sever-
al modules from a number of different 
technical fields. For example, alongside 
a partner who will take responsibility for 
the body work, customers also require 
services ranging from the development 
of interior fittings and functional valida-
tion right through to the competence 
to implement and manage derivative 
projects.
The increasing technical complexity and 
variety of the projects results in the need 
for comprehensive control and organi-
sation functions, together with project 
management processes and cross-de-
partmental functions, in order to ensure 
that the project runs smoothly.

4 Continuing development:  
The process construction kit and 
project management tool 

One of the primary objectives of BPG 
is to continue to develop its existing 
project management processes. This in-
volves the efficient and systematic use of 
standardised processes and tools. 
A particular challenge for the service 
provider was to develop a process con-
struction kit that would provide the nec-
essary processes and documents for a 
wide range of project scenarios with 
different levels of development and re-
sponsibility. Its experience of national 
and international projects allows BPG 
to offer not only knowledge transfer to 
the various Bertrandt sites, but also a 
highly effective project management 
tool for the successful implementation of 
projects. BPG’s services are available at 
any time throughout the entire Bertrandt 
Group.

4

Five years of  
Bertrandt  

Projektgesellschaft

A story of success

In practice:  
Coordinating projects and  
ensuring process conformity 

Another core service of BPG involves 
ensuring the conformity of processes 
in cross-departmental functions and 
project management methods at all Ber-
trandt’s sites. In regular meetings with 
the site management teams, new proc-
esses are discussed and agreed across the 
network. BPG becomes involved in on-
going projects, analyses the process-ori-
ented use of standards and recommends 
improvements. If necessary, it provides 
active support for project coordination, 
which ensures that projects are set up 
correctly from the start and will contin-
ue to run smoothly. Once the processes 
have been established, the BPG team is 
available to provide support and consul-
tancy for the project.

4 Benefits:  
Rapid response and  
standardised tools

There are a number of benefits for all 
those involved. For example, compre-
hensive documentation of the project 
activities and results, together with the 
use of a professional data management 
system, makes it easier for customers to 
track the progress of the project.
The standardised use of BPG tools allows 
internal team members to respond rap-
idly to new challenges in the project. 
By consistently planning and monitoring 
project activities, unforeseen risks can 
be avoided at an early stage. Using stan
dard processes and tools not only brings 
benefits during the operational phase 
of the project, but also removes the fear 
of the unknown and allows the project 
team to concentrate on the technology 
and functionality of the end product. In 
addition, a standardised project man-
agement approach results in the devel-
opment of a supportive routine. Both our 
project teams and our customers have 
experienced the benefits of the system 
and become familiar with using it.

4 Summary:  
Professional project management 
offers benefits for everyone 

Bertrandt Projektgesellschaft is respon-
sible for the professional application of 
project management methodologies in 
large, complex projects. Assigning spe-
cific members of the BPG team to the 
individual Bertrandt sites results in the 
clear allocation of responsibilities. The 
use of standardised processes and tools 
throughout the group ensures that, de-
spite employing more than 4,400 people, 
the company has a uniform structure and 
integrated internal processes, with ben-
efits for everyone in the development 
chain. As a result, the company can pro-
vide targeted development services of 
the highest quality. <

Gernot Bürger, Ehningen 
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Bertrandt Projektgesellschaft (BPG)

All the Bertrandt 
sites benefit from 
the cross-depart-
mental function 
of BPG. It enables 
the continuous 
exchange of expe-
rience in the Ber-
trandt Engineering 
Network as well as 
at a departmental 
level.

The solution:  
BPG as the service provider for 
the Bertrandt Group

In order to be able to successfully manage 
complex module and derivative projects 
for which it had sole responsibility, Ber-
trandt founded the Bertrandt Projekt-
gesellschaft in 2002. Its objective was 
to establish a central organisation that 
brought together all the relevant cross-
departmental functions and project man-
agement processes for the implementa-
tion of large projects. Its expertise was 
to be available to the entire Bertrandt 
Group on a networking principle. The 
growing experience of Bertrandt Projekt-
gesellschaft in managing large projects 
has transformed it into a competent ser
vice provider for all the Bertrandt Group 
sites. It offers professional support in the 
tender and quotation phase and during 
the implementation of the project. The 
focus is on avoiding risks by integrat-
ing project management processes in a 
timely fashion.

4
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Bertrandt is offering practical and 
high-level training and further training 
programmes for qualification as a CAD 
designer, CATIA V5, at its Cologne site.

Functional investigations and life tests 
of components, modules and complete 
vehicles are an important feature of ve-
hicle development. The seat module, 
for example, has become increasingly 
complex over recent years. Alongside 
the traditional static and dynamic life 
tests on the seat structure, the con-
stantly growing number of add-ons, 
such as air conditioning and massage 
functions, active headrests or occupant 
recognition systems, have to be tested 
in function and fatigue tests.

The “Occubot-System” for seat fatigue 
tests enables special, flexible test con-
ditions to be set up. This is made possi-
ble by the Kuka industrial robot, which 
positions the seat dummy on freely de-
fined paths. The use of a six-axis force/
torque sensor allows for iterative con-
trol and the constant adaptation of the 
path to the wear on the test object. 
From one test cycle to the next, the 
load on the seat becomes increasing-
ly similar to the stresses that occur in 
real life.

Vehicle safety
Fatigue and functional tests using the 
“Occubot” seat testing system

The “Occubot-System” in action: realistic results from the flexible adaptation of the path.

The “Occubot-System” used by Ber-
trandt will continue to allow dynamic 
adaptation to new requirements and 
applications. Flexible path curves will 
make it possible to programme bio-
metric ingress and egress processes 
quickly and efficiently. <

Börje Brezger, Mario Cannata, Munich

26.11.07 to 15.01.08  
(8:00 a.m. – 5:15 p.m.), 
Christmas break: 
24.12.07 to 02.01.08

<

Play Your Part in Development – CATIA V5 in Cologne
Training and further training programmes for  
CAD designers

Bertrandt is now making the expertise 
that it has acquired in more than thirty 
years of development for the automotive 
industry available in tailor-made CATIA 
V5 training programmes. Based on the 
experience gained by around 4,400 em-
ployees at 19 locations in Europe and 
the USA, these training programmes are 
designed to meet the concrete require-
ments of the industry and provide train-
ing at a high quality level. As a legally 
recognised programme for professional 
further training, the courses in CATIA 
V5 cover such areas as Solids, Surfaces, 
Drafting, Kinematics and Sheet Metal. 
The courses are held in small groups and 
are moderated by experienced trainers.

In addition to its commitment to the 
training programme, Bertrandt also 
offers to support the students in access-
ing the job market due to its many con-
tacts in the automotive industry. Skills in 
CATIA V5 are valued not only by custom-
ers but also by Bertrandt itself. Qualified 
employees at the development service 
provider can expect to encounter numer-
ous projects in cooperation with highly 
reputable customers. Bertrandt wel-
comes dynamic and flexible employees 
who want to contribute to the develop-
ment of large-scale solutions. <

Nicole Litti, CologneFor detailed information on the 
training programmes,  
please visit:  
www.bertrandt.com/bildung

Dates

The “Occubot-System”, which is in use at Bertrandt’s Munich site, allows flexible 
tests to be carried out on vehicle seats. The benefit of the system is that constant 
adjustments can be made to ensure that the loads applied to the seats in the test 
are as close as possible to those that occur in real life.

44 45| Bertrandtmagazine | No. 8 | December 200745



Securing future employees
A highly qualified workforce is a key pre-
condition for the growth potential and 
competitiveness of a company. In order 
to counteract the demographic develop-
ment and to ensure a sufficient supply 
of qualified staff in the future, Bertrandt 
has now introduced a new professional 
training opportunity that is optimally 
tailored to its requirements: Technical 
Product Designer. 
“The three-year training programme as 
a Technical Product Designer covers all 
the skills required of a designer, and also 
takes into account future developments 
in product design,” explained Michael 
Schulz, commercial director of the Wolfs-
burg site. “Vacancies for designers can 
therefore soon be filled by specially qual-
ified product designers. From our point 
of view, this is an excellent means of se-
curing CAD jobs in Germany in the long 
term.” 

4 Highly practical training 
The three-year training programme ad-
dresses the entire process chain of prod-
uct development. In addition to aspects 
of process and product management 
and technical documentation, the main 
emphasis is on CAD-supported product 
development. 
The Technical Product Designer com-
plements the work of development en-
gineers throughout the entire process, 
from the design specifications through 
technical feasibility and validation right 
up to the finished product. Further ele-
ments of the training programme are 
data management and archiving. It also 

4 includes courses on fundamental eco-
nomics and commerce, as every devel-
opment process also involves economic 
considerations. 
“The new career profile is character-
ised by a high practical relevance and is 
therefore clearly designed to meet the 
requirements of future product develop-
ment,” said Jan-Peter Scheele, initiator of 
the innovative training concept.

Until now, there has not been a suitable professional training for a career that 
meets the current and future requirements of modern product development. 
This gap is now being filled by the introduction of a new professional training 
opportunity: “Technical Product Designer”. Bertrandt in Tappenbeck near Wolfs-
burg is already training eight young employees in this new career – and the 
trend is upward. 

“Soap-bert-box” project 
Eight students already had the opportu-
nity to demonstrate the knowledge and 
skills they had acquired in the first year 
in an in-house competition. Three teams 
took part in the “soap-bert-box” train-
ing project, in which they had to design 
and build their own soap box vehicle. In 
the course of the project, the students 
became familiar with all phases of vehicle 
development, from design to produc-
tion, in accordance with the Bertrandt 
Product Development Process (PDP). In 
particular, they considered four phases: 
the Study Phase, the Definition Phase, 
the Realisation Phase and the Production 
Phase. The application of the Bertrandt 
PDP taught the students in this project 
all they needed to know about the devel-
opment of a vehicle in its entirety. 
Training supervisor Thomas Klingner was 
pleased with the results of the competi-
tion. “The design of the soap box cars 
was based on a detailed development,” 

4

Technical Product Designer

A Career with  
Perspectives

said Klingner. “What is more, building a 
soap box car with one’s own responsibil-
ity requires a high level of teamwork.” 
It was not long before the prototypes 
had to demonstrate their genuine racing 
ability – at this year’s summer garden 
party at the Bertrandt office. 

There will soon be more than just eight 
students in this training programme in 
Wolfsburg. The experience gained by 
the management so far has confirmed 
the need to train future employees in 
this field in a targeted manner in accord-
ance with requirements. As a result, the 
number of trainee designers is to be in-
creased by a further ten young people 
who will start their careers as product 
designers at Bertrandt. The offices in 
Cologne, Ingolstadt and the Technikum 
in Ehningen are also planning to take 
part in the training concept initiated at 
Bertrandt’s Wolfsburg site. <

Stefan Matthies, Wolfsburg
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Business Expansion Workshop
Mr Dominic P. Hancock and Dr. Oliver 
Schlösser from the department “Sup-
porting Services” at Bertrandt Cologne 
visited Harada’s R&D facilities located 
East of London (UK) in March 2007 
where they facilitated a business expan-
sion workshop focused on the German 
market. The objective of the workshop 
was to obtain transparency of Harada 
competitiveness as well as their product 
portfolio and customise Bertrandt serv-
ices to this unique portfolio.
Starting off with a focus on competitive-
ness, product portfolio and the customi-
sation of Bertrandt’s services to match 
with Harada’s portfolio, the first task 
was the evaluation of product technol-
ogy and price against the market aver-
age. A methodology like this defined the 
competitiveness of the products in the 
German market. It further enabled the 
workshop participants to get a common 
understanding of the competitiveness of 
Harada products.

4

Bertrandt-Consulting

Business Expansion Workshop  
for and with Harada

Participants in the Business 
Expansion Workshop: various 
Competence Centres and levels 
of hierarchy ensured an objective 
generation of information.

The Cooperation

Since 2003 Bertrandt Cologne has been working with the Japanese Automotive info-
tainment antenna supplier Harada. Founded in the 1950s, established globally and 
supplying the majority of OEMs, in concrete Harada designs, develops and manu-
factures products for GPS, GSM, Digital Audio & Video Broadcasting (DAB/DVB), 
Bluetooth and AM/FM Radio. 
Bertrandt’s engineering support of Harada for an increasing number of carlines 
at Ford was the basis for a new cooperation in 2006 involving engineers and CAD 
support direct at the OEM whilst second level support for sales, logistics, quality 
assurance and project co-ordination is based at the Harada office located directly 
in Bertrandt Cologne facilities. 
The intention to achieve a win-win situation by acquiring new customers and ex-
panding business with existing customers for Harada is connected directly to the 
provision of resident engineers by Bertrandt.

Going into more detail the group con-
tinued to position their products on the 
product life cycle. As a result, “stars” and 
“cash cows” could be differentiated from 
less successful products which would 
either involve high investment costs 
and uncertain future market potential 
(“question marks”) or mature products 
(“dogs”) where the market size is already 
shrinking. Moreover, the future devel-
opment of the individual products were 
evaluated and forecasted. 
Furthermore the group elaborated the 
question, which market segments must 
be penetrated by the individual prod-
ucts of Harada due to their competi-
tive advantages. Therefore, the relevant 
criteria for competitiveness within the 
Tier-1 market were revealed and com-
pared to those of the Tier 2 market. It 
became transparent that the competitive 
environments in the various market seg-
ments are very different. 
Finally, the team broke down the common 
findings into more concrete tasks and as-
signed activities to team members with 
an agreed due date as preparation for 
the next stage.

New Experiences
Running a workshop in a foreign cul-
ture, with participants from Japan and 
the UK as well as from various depart-
ments such as engineering, sales, logis-
tics and quality, enabled the generation 
of information from different perspec-
tives. The information became less bias 
due to the involvement of these diverse 
departments and the entire hierarchy, 
operational to top management, from 
within the Harada organisation. Due to 
the better understanding of mutual busi-
ness objectives obtained by the work-
shop, the relationship between Harada 
and Bertrandt has grown stronger. <
Dominic P. Hancock, Dr. Oliver Schlösser, Cologne
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The automotive and aviation sector is characterised by dynamics, globalisation 
and changing conditions. At the Capital Market Day on 14 May 2007, Dr.-Ing. 
Bernd Bohr, chief executive of Robert Bosch GmbH, explained how the supplier 
is successfully meeting these challenges. Prof. Dr. Hans-Jürgen Flüh, director of 
the Faculty of Automotive Technology and Aircraft Engineering at the University 
of Applied Sciences Hamburg, gave a number of insights into the aviation indus-
try. Chairman of the Executive Committee Dietmar Bichler presented the half-year 
figures and described the current developments at Bertrandt.

Positive Response for Bertrandt

More than 40 participants at the 
2nd Capital Market Day

The fascination of aircraft
In his presentation, Prof. Dr. Hans-
Jürgen Flüh gave a number of interest-
ing insights into the world of aircraft 
engineering. He reported on the use of 
conventional lightweight materials and 
innovative fibre composites. 

Trends and growth opportunities 
for Bertrandt

In conclusion, Dietmar Bichler discussed 
the current trends in the mobility indus-
try and the ensuing opportunities for 
Bertrandt in the individual Competence 
Centres. Bertrandt sees further oppor-
tunities for growth in the context of the 
current market development. < 

Sandra Köhler, Ehningen

4

4

Highlights of the first half year
Around 40 participants attended the 
2nd Capital Market Day in Ehningen. To 
open the proceedings, Dietmar Bichler 
presented information to analysts, jour-
nalists and bank representatives on the 
key financial figures of the first half year 
2006/2007. 

Internationality and innovations
Dr.-Ing. Bernd Bohr presented a paper 
on global trends and explained which 
challenges the automotive industry will 
face in the future. In his lecture, he spoke 
about such topics as system networking, 
which can make a contribution towards 
avoiding accidents and protecting the 
environment. 

4
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For the ninth time, Bayern Innovativ 
GmbH in cooperation with VDA Frank-
furt, the trade and industry develop-
ment company IFG Ingolstadt GmbH 
and the Bavarian Ministry of Economic 
Affairs, Infrastructure, Transport and 
Technology organised the congress 
“Zulieferer Innovativ 2007”.

The opening address to the congress 
was given by Hans Spitzner, Bavarian 
State Secretary for Economic Affairs, In-
frastructure, Transport and Technology. 
Around 1,260 participants from 25 coun-
tries then had the opportunity to hear 
a number of lectures on topical issues. 
The main subjects were:

Interior – Emotion & Functionality
Powertrain – Dynamics & Efficiency
Cooperation – Trends & Best 
Practices

This year, Bertrandt presented the Elec-
tronics Development and Powertrain 
Competence Centres at the congress. 
A large number of people visited the 
stand to find information on the exhib-
its and the latest developments as well 
as to establish new contacts. The train-
ing engine and the real-time test rig in 
particular were the main exhibits that 
attracted the visitors to the Bertrandt 
stand. <

Kerstin Günther, Ingolstadt

<

<

<

Annual Congress  

“Zulieferer  
Innovativ 2007”

Prof. Dr. Hans-Jürgen 
Flüh, director of the 
Faculty of Automotive 
Technology and Air-
craft Engineering at the 
University of Applied 
Sciences Hamburg.

Dr.-Ing. Bernd Bohr, 
chief executive 
of Robert Bosch 
GmbH.
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Experience Bertrandt: Hall 8, Stand A19

IAA 2007
As a high-performance partner for manufacturers and suppliers in the 
automotive industry, Bertrandt AG presented its expertise and services at the 
IAA International Motor Show in Frankfurt from 11-23 September. Once again 
this year, the company focused on providing both information and relaxation 
for visitors under the motto “Recharge your Batteries”. In addition, special 
Competence Centre days were held for the first time from 17-21 September, and 
included a variety of exhibits and expert presentations.

Communication in a lounge 
atmosphere

“Recharge your Batteries” was the motto 
of this year’s stand concept. The focus 
was on informative discussions in a pleas-
ant and relaxing lounge atmosphere, and 
this was supported by the stand design 
and catering. Customers and business 
partners clearly enjoyed this relaxing en-
vironment. For several years now, Ber-
trandt’s stand concept has been success-
ful in providing an oasis of relaxation 
within the mega-event that is the IAA.

4 Presentation of the Competence 
Centres

In order to provide an even more individ-
ual service for its customers, Bertrandt 
founded Competence Centres in 2004, 
and new ones have been added over the 
past three years. During the week when 
the show was open to the public, the 
various Competence Centres were once 
again explicitly presented to custom-
ers and business partners. A wide range 
of exhibits and presentations from the 
Competence Centres for Electrics/Elec-
tronics, Interior/Design Services, Pow-
ertrain, Body-in-White, Simulation and 
Testing & Trials gave the visitors an over-
view of the wide range of services offered 
by Bertrandt. A further highlight was the 

4

“French Day”, which offered visitors an 
interesting insight into the company’s 
decades of engineering experience on 
the French market. This day in particu-
lar and the IAA as a whole were very in-
spiring, above all for Bertrandt’s French 
colleagues, who were able to make in-
teresting customer contacts. 

Fascinating exhibits and 
presentations

The exhibits presented by the Electronics 
Competence Centre included a real-time 
demonstrator and a newly developed, 
dynamic radio station landscape. In ad-
dition to its exhibits, the Interior/Design 
Services Competence Centre gave pres-
entations on such subjects as “Module 
Development in the Vehicle Interior” 
and “Function Development”. While the 
Powertrain Competence Centre showed 
exhibits on key aspects of vehicle power-
trains, Bertrandt engineers gave lectures 
on the latest issues relating to testing, 
simulation and the Body-in-White, in-
cluding such subjects as vehicle acous-
tics and tolerance management.

4 Successful Concept

Well-informed customers and business 
partners, intensive networking and in-
teresting conversations were the pleas-
ing result of this successful concept. The 
Bertrandt stand was never short of visi-
tors, both on the trade days and during 
the week when the show was open to 
the public.
After so much success and positive feed-
back, we are already looking forward to 
the next IAA! <

Sandra Köhler, Ehningen

4
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+++ “Newspapers at School” Project 
In November 2006, Bertrandt took part 
in the “Newspapers at School” project, 
which aimed at making school pupils fa-
miliar with newspapers as a sector of the 
media. Interested pupils had the oppor-
tunity to carry out research directly at 
Bertrandt sites. Their stories were then 
published. +++

+++ Bertrandt in the Magazine 
“Wirtschaftswoche”

According to a wide-ranging study 
carried out the business magazine 
“Wirtschaftswoche”, Bertrandt is in 
30th place in the list of the companies 
in Germany with the strongest growth. 

This makes Bertrandt one of the top job 
creators in 2006, well ahead of several 
renowned companies. +++

+++ Aviation
On 27 January 2007, Bertrandt AG ac-
quired a 33.33 percent stake in EUROAER 
GmbH, whose services cover the entire 
process chain of aviation development. 
This move consolidates Bertrandt’s Tier 1 
status with the aircraft manufacturer 
Airbus. +++

+++ Accreditation
Bertrandt is undergoing the re-accredi-
tation of its testing and laboratory facili-
ties, which have been accredited since 

Bertrandt in Brief
2003. As part of this process, the range 
of services has been expanded by the 
addition of vehicle safety and environ-
mental simulation. +++

+++ Bertrandt Services GmbH
Since February 2007, Bertrandt has 
been offering customer-related human 
resources concepts via its subsidiary 
Bertrandt Services GmbH. Within the 
growth sectors of electrical engineer-
ing, energy, IT, mechanical engineering, 
medical technology, pharmaceutical/
chemical engineering, telecommunica-
tions and insurance/banking, the focus is 
on long-term partnerships in the techni-
cal and commercial fields. +++

+++ Future Day
On 26 April 2007, Bertrandt’s Future 
Day gave young people the opportu-
nity to expand their choice of a future 
career by considering a job in engineer-
ing. Bertrandt in Wolfsburg provided 
its guests with interesting insights into 
practical work. +++

+++ Certification
Bertrandt’s management system, 
which has been certified since 1997 
and which was again successfully con-
firmed at several sites by the certifying 
body DEKRA in June 2007, secures the 
company’s competitiveness and fulfils 
the requirements of the target markets. 

The monitoring process included the 
ISO 9001 quality management stand-
ard, the ISO 14001 environmental man-
agement standard and the ISO 27001 
Code of Practice for Information Secu-
rity Management and VDA prototype 
protection. +++

+++ Specialist Conferences
As a development service provider, Ber-
trandt recognises trends and helps to 
design the future. Specialist conferenc-
es are a good opportunity to commu-
nicate the range of services to interest-
ed visitors. At the specialist conference 
“Progress in Automotive Electronics” 
in July 2007, Bertrandt presented sub-

jects such as networked system devel-
opments and process know-how for in-
dividual customers on the basis of three 
exhibits. +++

+++ Quarterly Report
The Bertrandt Group was able to con-
tinue its dynamic development. After 
the first three quarters of financial year 
2006/7, sales were 246,814 TEUR. Com-
pared to the previous year, this corre-
sponds to an increase of 42 percent. EBIT 
was 21,477 TEUR, an increase of 118.2 
percent over the same period of the pre-
vious year. On 30 June 2007, Bertrandt 
had a workforce of 4,362 employees. 
(30.09.2006: 3,577). +++

Corporate Calendar

04.12.2007 bonding, Hamburg

05.12.2007 VHK Forum Munich (TU)

06.12.2007 Balance Sheet Press Conference, Stuttgart

06.12.2007 Analysts Conference, Frankfurt a. M.

07./08.12.2007 Euromold, Frankfurt a. M.

10.-12.12.2007 bonding, Aachen

06./07.02.2008 Euroforum Electronic Systems in Motor Vehicles, Munich

February 2008 Quarterly Report to 31.12.2007

13.02.2008 Annual General Meeting, Sindelfingen

05./06.03.2008 VDI Knowledge Forum: Plastics in Automotive Engineering 2008, 
Mannheim

21.-25.04.2008 Hanover Fair (Bertrandt Services)

Mai 2008 Quarterly Report to 31.03.2008

08. Mai 2008 3. Capital Market Day, Ehningen

August 2008 Quaterly Report to 30.06.2008

Managers and engineers from Ber-
trandt answer questions from potential 
employees at more than 50 university 
events – just one of the many ways to 
get into contact with students at an 
early stage.

Three years have gone by since the 
young school-leaver Andreas Thumm 
first made contact with Bertrandt at a 
recruiting fair. Now a student at the vo-
cational academy, he is currently writing 
his diploma thesis to advance his own 
developments in the field of engine 
development. Such meetings between 
pupils, students and Bertrandt employ-
ees are just one example of the compa-
ny’s highly productive participation in 
recruiting events. Bertrandt recruiters 
visit more than 50 university events a 
year to provide information about the 
various career opportunities at the com-
pany. In addition, Bertrandt’s extensive 

university marketing activities are round-
ed off by excursions, events and sponsor-
ing. A special highlight this year is the 
support for the Formula Student teams of 
the BA Ravensburg, the HAW Hamburg 
and the FH Braunschweig/Wolfenbüttel, 
who already took part in the internation-
al university competition last year with 
the involvement of Bertrandt. 

Bertrandt’s “young stars” at work
Besides Andreas Thumm, Benjamin 
Drechsler is another of the almost 150 
students at the Bertrandt Group who are 
gaining valuable practical experience 
within the framework of their studies. 
Both students are working on diploma 
theses with a highly practical relevance. 
Like many other students, they got to 
know Bertrandt at one of the many re-
cruiting events – and were immediately 
impressed. <

Markus Chrustowski, Melanie Schulze, Ehningen

4

Andreas Thumm (left)
Since 2004: student of vehicle/
system engineering, BA Stuttgart
Currently writing his diploma 
thesis in the powertrain sector
Career preference:  
Development Engineer

What do I like about Bertrandt?
With regard to the working atmos-
phere, I really like the friendly rela-
tionship I have with my colleagues and 
supervisors.
As far as my training and studies are 
concerned, I greatly benefited from 
the broadly based and varied range of 
work within the Bertrandt Group.

Benjamin Drechsler (right)
Mechanical Engineering, Manu-
facturing Technology, University 
of Mittweida
Diploma student in the field of 
Testing/Vibration Technology
Career preference:  
Development/Testing Engineer

What do I like about Bertrandt?
The broad range of activities and the 
friendly colleagues. Working together 
in teams is very good and the commu-
nication channels are short.

<

<

<

<

<

<

University Marketing
Contact events: good platform for a future career at Bertrandt
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Services for a Mobile World
www.bertrandt.com

“The automotive industry is excit-
ing. There’s always something hap-
pening that you need to be prepared 
for. Routine is not an option in our 
industry.” Jürgen Michels (42) speaks 
from experience. He has been work-
ing for Bertrandt for twenty years 
now – gaining two decades of expe-
rience in the mobility business for a 
world that is always on the move. 

When asked about other formative 
experiences, Jürgen Michels men-
tions his time as a member of the 
managing board. For four years, he 
shared the responsibility of running 
the Bertrandt Group at the highest 
level, before deciding to return to 
being head of various subsidiaries. 
“I wouldn’t want to have missed this 
time for the world, but I realised that 
I really enjoyed working in an opera-
tive environment. Close contact to 
the customer, developing new ideas 
and finding solutions – that’s my 
world.” 

Close contact to the customer, espe-
cially at an international level, also 
requires flexibility, and Jürgen Michels 
had first-hand experience of this in 
his projects at the French subsidiar-
ies. “At first, I was surprised at how 
Germany is seen from the French per-
spective,” Michels remembers. Posi-
tive words such as “diligent” or “hard-
working” were accompanied by less 
flattering terms such as “inflexible” 
or “boring”. “This intercultural ex-
perience deepened my understand-
ing of different perspectives and cul-
tures and it definitively expanded my 
awareness,” says Michels, recalling his 
experiences abroad. 

The most recent highlight for Michels 
was the opening of the Hamburg 
office, which is mainly involved in 
serving the aviation industry. “The 
customer is a different one, but we can 
set a lot of things in motion in the air-
craft industry too,” Michels says with 
a smile, as he was the one who initiat-
ed this latest expansion of Bertrandt’s 
customer portfolio. 

As a keen paraglider, his involvement 
in the field of aviation is just as close 
to his heart as automotive develop-
ment. But in spite of this indirect link 
between his hobby and his profession-
al focus, paragliding still offers him 
welcome relaxation from his strenu-
ous job. “When I’m in the air, I have 
time for myself, I can relax – and I can 
still see my partner, at least from a dis-
tance,” he says jokingly.

And, when he’s back on solid ground, 
Jürgen Michels enjoys his old farm-
house and his garden. There’s always 
something to keep him busy. “I sup-
pose I’m just a person who likes to 
get things done,” says Jürgen Michels 
– both in private and professional 
life a man of commitment, drive and 
passion. <

Anja Schauser, Ehningen
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Jürgen Michels Ingenieurbüro GmbH in Sindelfingen 
in 1997, which is today the Techni-
kum in Ehningen. 

This was followed by the period of the 
first end-to-end vehicle development. 
Under his leadership, several Ber-
trandt offices took responsibility for 
developing a ready-to-drive prototype, 
which was then presented at the In-
ternational Motor Show in Frankfurt 
in 1999. “During the development of 
the Bertrandt Competence Car (BCC), 
we worked outside reality,” Jürgen 
Michels recalls. “The BCC not only 
includes a great deal of engineering 

expertise, it also 
represents a lot 
of the emotions 
of those who 
worked on it. It 
was a fantastic 
experience.”

Although it was 
something of a 
sensation at the 
time, the Ber-
trandt engineers 
succeeded in 
repeating this 
achievement in 
2002, with the 
complete devel-
opment of the 
smart crossblade. 
Today, derivate 
development is 
the highest ag-
gregation stage of 
Bertrandt exper-

tise, in addition to complex module 
developments and the many ser
vices that are related to the develop-
ment process. In this context, Jürgen 
Michels also proudly remembers the 
Mercedes-Benz CL-Coupé. “A techni-
cal highlight in every respect, and one 
in which we were able to live up to our 
most essential priority: fulfilling the 
customer’s wishes,” Michels recalls.

What is important for him in his pro-
fessional life? “Definitely sustainabil-
ity, continuity and openness,” Michels 
answers without hesitation. And this 
also applies to his management team. 
Although they have considerable free-
dom to act independently, he expects 
clear statements from them and does 
not want “yes men” around him. “I 
am responsible for implementing our 
strategy,” says Michels. He is fully 
aware that discussions can be con-
troversial at times. “But at the end of 
the day, we need robust decisions that 
take us a step further.” 

“I enjoy being  

a service provider.”

In these two decades, Bertrandt has 
developed from being an engineer-
ing service provider to become a part-
ner for the international automotive 
and aviation industries, combining 
all steps of the product development 
process into holistic solutions. Jürgen 
Michels helped to advance this pro-
cess in his field. Today, as Managing 
Director, he is responsible for devel-
opment and positioning at Bertrandt 
Technikum GmbH and Bertrandt 
Ingenieurbüro GmbH in Hamburg.

He has fond memories of his early 
days in the company. “My first job was 
as a designer in Stuttgart in Decem-
ber 1987 and I really got off to a good 
start at Bertrandt,” Michels says look-
ing back. He was quickly promoted 
to project leader for engines and sub-
assemblies and within his first ten 
years with the company he rose from 
department head to become Manag-
ing Director of the Stuttgart office. 
In this post, he moved to Bertrandt 

5554 | 55



At your Service
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Bertrandt AG – Head office

Birkensee 1
D-71139 Ehningen
Phone +49 7034 656-0
Fax +49 7034 656-4100
info@bertrandt.com

Altenburg

Mühlpforte 2
D-04600 Altenburg
Phone +49 3447 8900-00
Fax +49 3447 8900-10
altenburg@de.bertrandt.com

Barcelona

Poligono Industrial Can Comelles Sud
C/Gresol,1 - Ap. Correos 183
ES 08292 Barcelona Esparreguera
Phone +34 93 777 87-00
Fax +34 93 777 87-13
barcelona@es.bertrandt.com

Bremen

Flughafenallee 26
D-28199 Bremen
Phone +49 421 460149-6
Fax +49 421 460149-5
bremen@de.bertrandt.com

Bretzfeld

ZR Automotive 
Moosbachstraße 8
D-74626 Bretzfeld-Schwabbach
Phone +49 7946 9105-0
Fax +49 7946 9105-120
bretzfeld@de.bertrandt.com

Detroit

1775 W. Hamlin Road
Rochester Hills
MI 48309 US
Phone +1 248 598 5100
Fax +1 248 598 5106
detroit@us.bertrandt.com

Dunton

Unit 34 Hornsby Square, Southfields 
Industrial Park, Laindon Basildon 
GB Essex SS 15 6SD
Phone +44 1268 564 300
Fax +44 1268 564 301
dunton@uk.bertrandt.com

Ehningen

Bertrandt Projektgesellschaft
Birkensee 1
D-71139 Ehningen
Phone +49 7034 656-0
Fax +49 7034 656-8700
bpg@de.bertrandt.com

Ehningen
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