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Editorial

The car industry is going through a
period of dynamic growth, with the
main market players producing a range
of highly innovative and appealing new
models. A total of 125 years’ experience
of every aspect of vehicle manufacturing
is represented by a forward-looking ap-
proach to safety, comfort and environ-
mentally friendly transport, together with
an impressive selection of new vehicles.

These current industry trends are giving
rise to additional requirements for devel-
opment services that end-to-end service
providers like Bertrandt are ideally posi-
tioned to meet. One good example of this
is in the field of environmentally friendly
mobility, which requires solutions that
cross system and component boundaries
and which will have a major influence on
the overall design of future vehicles. For
this reason, it will be even more impor-
tant to introduce sustainable develop-
ment practices across entire systems. This
will make it necessary to link together
specialist expertise from every area of ve-
hicle design and its environment.

In this issue, we are offering you an in-
sight into the comprehensive range of
ongoing activities at Bertrandt using the
example of our car body development
Competence Center. This brings together
the three main cornerstones of vehicle
development: body-in-white, exterior
and interior. These are complemented
by light and visibility services. The de-
partment’s engineers and technical spe-
cialists are responsible for identifying new
ideas, creating solutions and implement-
ing them during the process of develop-
ing the cars and aircraft of the future.
Their work also involves incorporating
the latest trends, such as lightweight

design and new materials. Our new bat-
tery test centre will allow us to further
extend our expertise in electromobility
and the Bertrandt networking test centre
is responsible for ensuring that electronic
systems can communicate with one an-
other. In the engineering services depart-
ment, the focus is on functional safety
and lean management. Bertrandt Serv-
ices highlights its development activities
in the field of medical technology.

With our extensive knowledge of the
entire development process, we have
been providing our services to manufac-
turers and their suppliers for many years.
New requirements are opening up the
opportunity for us to apply our estab-
lished engineering expertise to the latest
product solutions, above and beyond the
development services we already offer.
Bertrandt is prepared for the future and
we will be continuing to offer services
ranging from developing individual com-
ponents to managing complex integra-
tion solutions in our body-in-white/car
body, powertrain, interior and electronics
departments, with support in the form of
simulation, testing and prototype con-
struction. With more than 8,000 highly
qualified and motivated employees, we
are looking forward to providing you, our
customers, with individual services and
demonstrating our competence as an en-
gineering service provider.

Dietmar Bichler
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A jump of
two generations
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New painting facility and light
tunnel installed in test building

The new painting facility consists of a preparation room,
a painting and drying booth and a finishing room. Tasks
such as grinding and filling take place in the preparation
room. An extraction unit removes grinding dust from the
workplace and keeps the room at low pressure. The em-
ployees access the painting and finishing areas via an air-
lock. Components and vehicles are painted in the paint-
ing and drying booth, which is 8.50 m long and 4.50 m
wide, and then undergo the finishing process. After this,
the quality of the paint is evaluated in the light tunnel.
An automatic light temperature setting unit creates the
perfect conditions for analysing the paint quality.

FlexPLI — a new addition to testing
services in pedestrian protection

Bertrandt in Gaimersheim is the first engineering service pro-
vider on the European market to install the new Flexible Pedes-
trian Legform Impactor or FlexPLI from Japan. The new legform
impactor will be used in pedestrian protection tests to meet the
future technical requirements of Global Technical Regulation
(GTR) no. 9. As well as being based on the average dimensions
of a human leg, the impactor is much closer to the original:
wide at the top and narrow at the bottom. In addition, it has
increased biofidelity, which allows a broad range of realistic ac-
cident scenarios to be recreated. Individual segments reproduce
the flexibility of the bones in the upper and lower leg. Spring
tensioned wires are used to model the cruciate and medial col-
lateral ligaments in the knee joint. Because the FlexPLI has a
very large number of measuring points, it enables sequences of
movements during a crash to be analysed more effectively. The
information can then be used in developing vehicle front ends.
The test system installed at Bertrandt has seven extra meas-
urement channels in addition to the twelve standard ones.

Multichannel test bench
systems for complex
component and system testing

A hexapod test bench manufactured by Moog Inc. was ac-
quired by the testing department in August 2010. The new
test system allows rotational and translational movements
to be evaluated in three-dimensional space. A modular cli-
mate chamber can also be fitted to the hydraulic simula-
tion platform. The result is that components up to a total
weight of 680 kg
can be tested under
climate controlled
conditions in a fre-
quency range from
1 Hz to 80 Hz.

New real-time visualisation
software extends the range of
3D services

Since May 2011, the car body development department
at Bertrandt has been using the VRED package developed
by PI-VR for 3D real-time visualisation. VRED is a profes-
sional tool which allows high-quality illustrations to be
created from CAD models quickly and realistically. To-
gether with PI-VR, the Ingolstadt and Neckarsulm sites
have established a project and training model to develop
their employees’ expertise. As a result, Bertrandt has been
awarded recognised trainer status for VRED and can provide
customers from the automotive industry and from other
sectors with appropriate training and project support.

New test chamber with
additional vibration testing
functions

Bertrandt has invested in a new test chamber at its Cologne
site. Over an area of around 800 m?, engineers and technical
specialists are developing solutions for customers in the fields
of environmental simulation, climate-controlled vibration test-
ing, functional endurance tests and vehicle conversions. One
particularly important new feature is the electrodynamic shaker
that can be combined with a climate chamber. This is one of the
most powerful of its size in Cologne and the surrounding area.
The testing department now has test facilities covering a floor
space of around 40,000 m? across several Bertrandt sites.

» Hannover Messe 2011

Positive response on both exhibition
stands: Electronics exhibits at the
Bertrandt stand, information about
future prospects at the Bertrandt Services
stand.

» VDI congress:

Plastics in Automotive Engineering
The VDI congress gave Bertrandt the
chance to take part in expert discussions
about the latest developments and pros-
pects for the future. Visitors to the com-

prehensive exhibition were able to find
out more about current trends and de-
velopments in the world of plastics.

» Aircraft Interiors Expo 2011
Bertrandt took the opportunity to es-
tablish an even stronger presence in the
aerospace world and to make numerous
contacts at the world’s leading trade fair
for aircraft interior design.

» BAIKA 2011

The eye-catching feature of the Ber-
trandt stand at the 13th BAIKA trade fair
was the interior of the Audi A7, which
resulted in a large number of customer
contacts.

» Continental award

Bertrandt was the only engineering
service provider to receive the Conti-
nental Supplier Award 2010, as a result
of its high level of technical competence
and decentralised structure.



Lamborghini Aventador — a jump of two

generations

A little over two-and-a-half years ago,
Lamborghini commissioned Bertrandt
Ingolstadt with the “LB83x Electronic
Platform Integration” project. Engine
size? Acceleration figures? A jump of
two generations? It was an exciting
project, still at a high level of abstrac-
tion, with freshly sketched ideas and
initial proposals for modifying the ex-
isting electronics architecture.

Bertrandt engineers were given the
support for integration and valida-
tion of 40 ECUs, including the elec-
tronic peripherals. Just under half of
the control units were so-called “car-
ryover parts”. At first, that may sound
like a manageable amount of time and
effort. But even for these parts, the
modifications for a super sports car
needed to be evaluated, carried out
and then tested. About 30 percent of
the ECUs required far-reaching modi-
fication. 20 percent were developed

completely from scratch. The imple-
mentation period for the electronics
was a challenging 26 months - a fairly
standard development cycle in this ve-
hicle segment.

The first third of the project period fo-
cused on collecting, compressing and
coordinating the technical framework
conditions and the scope of the modi-
fications required. In accordance with
the idea of frontloading, it was impor-
tant to support the concept develop-
ment at an early stage. This enabled
Bertrandt to provide rapid support
for the customer in the evaluation of
modification influences in function-
al implementation by providing reli-
ability and risk analyses. In the further
course of the project, so-called Delta
performance specifications were gen-
erated. Focusing purely on the scope
of the modifications required — includ-
ing the necessary interface considera-
tions — made it possible to comply with
the tight schedule specified by the test
management.

On the basis of the generated Delta
performance specifications, the Ber-
trandt engineers developed the cor-
responding ECU test specifications. At
the same time, the test strategy was
also developed. The aim was to resolve
issues such as

Which testing equipment is basi-

cally available at the customer or

his system suppliers?

What test coverage is offered by

the available equipment?

How can gaps be closed?

What testing depth does each

ECU require?



Efficient project
management as a
success factor in
complex projects.
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Lamborghini Aventador — a jump of two generations

Each of these questions has two di-
mensions. Firstly, the aim is to achieve
optimum fulfilment of the technical re-
quirements. Secondly, organisational
and budgetary issues need to be re-
solved. Which availability periods are
appropriate for which software deliv-
ery? What does a test cycle with the
corresponding testing depth cost? Fi-
nally, the project team generated a de-
cision matrix that took both dimen-
sions into consideration and which
served as a decision-making basis for
the customer.

While it was largely possible to use var-
ious, already available testing equip-
ment for carryover parts and control
units that required a deep modifica-
tion intervention, the new control
units required completely different so-
lutions. Bertrandt was therefore asked
to develop a modular, future-proof test
stand and to carry out the networking
tests required.

The test stand was built within a period
of 16 weeks and was designed for se-
quential testing. The networking tests
were carried out on the basis of an
operator model. Initialised by the in-
tegration project, this test stand now
provides an additional testing facility
for Audi.

Since Bertrandt is deeply rooted in
the customer’s development land-
scape, the team was able to install a
special communication structure for
the Aventador project, which it called
the Bertrandt Expert Network. One of
the advantages was that almost 80 em-
ployees were involved in the project-
relevant architecture. More than three
quarters of all technical challenges
were directly resolved by Bertrandt.

Electronic Platform
Integration
Lamborghini Aventador

Integration management
ECU integration

Function development

40 ECUs:
New development
Adaptation
Validation

The last Bertrandtmagazine already
reported in detail on the compre-
hensive internal project management
and process know-how, such as the
project management toolbox or the
web-based LOP system (LOP = list
of all open points). In cooperation
with Bertrandt Projektgesellschaft,
Bertrandt Ingolstadt already estab-
lished a suitable process framework in
the initialisation phase. This enabled
the team to concentrate very quickly
on its core technical tasks. Support-
ed by a project-internal Continuous
Improvement Process (CIP) and Les-
sons Learned workshops on the various
phase completions, the customer was
presented with high process quality
at all times.

History of test results
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History of the test results according to
different software versions.

Following on from the internal Lessons
Learned, three workshops were carried
out jointly with Lamborghini at the
end of the project. The project team
considered the different project phases
with regard to technology transpar-
ency, communication and process
structures. This workshop resulted
in a so-called RASID (R=Responsible,
A=Approval, S=Support, I=Information,
D=Doing), a defined performance
agreement for future cooperation be-
tween Lamborghini and development
partners.

SW

m sum Al failures

m sum A failures

m sum B failures
sum C failures
sum D failures
sum not relevant tests
sum not tested tests
sum passed tests
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SW
04

On the basis of this RASID, Bertrandt
was awarded another very interesting
electronic integration project. The suc-
cessful cooperation can be continued,
and the mutual trust, the joint product
and process understanding and the
various success factors can be taken
over into future project work.

Michael Jarnik, Ingolstadt



The DW12CTED4

single turbo engine

Right from the very beginning, it was
clear that this project represented some-
thing completely new. For the first time,
PSA Peugeot Citroén had decided to out-
source the entire development and design
process for the mechanical components
of its new DW12CTED4 engine. The com-
pany chose Bertrandt to take responsibil-
ity for these challenging tasks. The goals
of the project were ambitious: to design
a single turbo engine, based on the twin
turbo DW12BTED4, with improved per-
formance and reduced fuel consumption
that complies with the Euro 5 standard.
PSA Peugeot Citroén plans to use the new
engine in the 508 GT and the C5, but
also in the Land Rover Freelander and the
Jaguar XF250. For this reason, it had to
produce 200 bhp. In addition, three vari-
ants of the engine had to be developed
to meet the specific requirements of the
four different brands: Peugeot, Citroén,
Land Rover and Jaguar.

The team of Bertrandt component spe-
cialists and design engineers worked on
the project from May 2007 to the end
of June 2010. On the basis of PSA Peu-
geot Citroén’s functional concepts, they
designed and developed the mechanical
components of the engine which was to
be the successor to the now discontinued
DW12BTED4. The component special-
ists were responsible for the entire proc-
ess of developing the parts: architecture,
simulation, testing, costing and quality
management. In addition, they had to
meet all the specified criteria and ensure
that the components reached produc-
tion readiness on schedule. Furthermore,
the components had to be designed for
ease of assembly and manufacture. Other
tasks which the design engineers took re-
sponsibility for included the design itself,
the 3D plans, the calculation of the chain
dimensioning and support for subcon-
tractors who provided feedback on the
parts.



The Bertrandt engineers fitted the new
water-cooled engine with a single light-
weight turbocharger to ensure that its
performance was equivalent to that of
the DW12BTED4 twin turbo model.
Subsequently, the exhaust manifold and
turbo mountings were also redesigned
to give the DW12CTED4 a new genera-
tion exhaust manifold. In order to avoid
modifying the exhaust system as a whole,
all the interfaces to the system were re-
tained. After the design process had been
completed, the package was created to
enable the turbo to be fitted into the ve-
hicle. As a result, the surrounding compo-
nents, which included the turbo shield,
the oil inlet and outlet pipes, the water
feed, the coolant hoses and the manifold
gasket, had to be modified for all three
engine variants.

The DW12CTED4

The combustion mechanisms were im-
proved in order to ensure that the ex-
haust gas treatment process was as effi-
cient as possible. The team at Bertrandt
France focused closely on all the elements
of the exhaust system, including the ex-
haust valves, the manifold and the ex-
haust turbo itself.

The exhaust gas recirculation (EGR)
module captures and cools a part of the
exhaust gas and returns it to the combus-
tion chamber. This is an essential element
in the process of reducing the engine’s
raw emissions. In collaboration with spe-
cialists from PSA Peugeot Citroén and the
subcontractor, the Bertrandt team de-
signed a highly efficient cooling system.
A great deal of work was put into im-
plementing the system. First of all, the
components of the exhaust gas supply,
recirculation and cooling systems were
designed, together with the mountings.
Defining the architecture of the modules

and choosing between a U-shaped or an
I-shaped exhaust gas circuit in the heat
exchanger presented further challeng-
es. Ultimately, the U-shaped circuit was
chosen, because it was the only solution
that complied with all the functional and
dimensional criteria. This design process
took around six months. Finally, two EGR
models based on two completely differ-
ent concepts were designed to meet the
differing requirements of the various ve-
hicles: one for PSA Peugeot Citroén and
Ford and another for Jaguar and Land
Rover.

The crankshaft, con rods and pistons
are moving parts which make up the
crankshaft drive system. The addition of
a more powerful turbocharger necessi-
tated the expectation of higher stresses
being imposed on this system. With the
aim of cutting CO, emissions and fuel
consumption, the component segment-
ing was improved in order to reduce the
mechanical friction losses in the crank-
shaft drive system.

The torsional vibration damper was used
to compensate for the changes in the
inertial forces on the shaft assembly. The
damper functions as an adjuster for the
active inertial forces. Noise was transmit-
ted through the end of the crankshaft
in the previous version of the engine.
Because the new engine is a premium
model, the engineers at Bertrandt France
decided to develop a special acoustic
damping plug to resolve this problem.
Incorporating the additional damping
component presented challenges with
regard to the process flow, because it was
essential that it could be fitted easily.

As part of the process of developing the
engine, the Bertrandt team also focused
heavily on reducing the noise produced
by the drive elements in the control
units and the oil pump. The Bertrandt
engineers were able to make use of the
experience that they had gained from
a previous engine and transfer it to
the DWC12CTEDA4. In order to reduce
the noise created by the belt drive, the
design of the housing and the seals in the
system were improved. In addition, the
position of the oil pump was changed to
make more space available for the cam

chain.
Patrick Facelina, Pierre Lecat, Angel Moran,
Biévres

Development of the
DWC12CTED4 engine

Drive system
Entire development for the mechani-
cal components:

Injection

Exhaust system

Emissions

Crankshaft drive

Control system

Supporting Services
Quality Management
Supply Chain Management



The new Ford Mondeo -
modern, progressive design

Bertrandt Cologne
supports the
Mondeo facelift
project

The Bertrandt site in Cologne developed
several components for the European and
Asian markets as part of the Ford Mondeo
facelift project. The focus was on the car
body development department (exterior,
interior, doors and closures) and the elec-
tronics development department.

The services provided by Bertrandt in-
cluded design modelling, creating exter-
nal surfaces, virtual CAD development of
components and accompanying simula-
tions, together with documentation, elec-
trical testing and preproduction car con-
versions. In addition, Bertrandt engineers
were responsible for the project manage-
ment and supplier coordination. This is
where the close partnership and coopera-
tion with the technical departments at
Ford really paid off. Another advantage
was the proximity of Bertrandt Cologne
to the Ford development site, which en-
abled the team to meet the customer’s
requirements quickly and efficiently.

The Ford kinetic Design is highlighted
by the elegant styling of the front and
rear of the car and, in particular, by the
new lower radiator grille with a trapezoid
shape, a delicately structured air inlet on
the upper radiator grille and a revised
bonnet profile. The new front apron
with integral LED daytime running lights
completes the picture. A variable cold
air inlet controls the flow of air through
the radiator to the engine electronically,
in order to shorten the engine’s warm-
up period.

At the rear of the car, the apron, LED rear
lights and boot lid have also been rede-
signed. Chrome side window surrounds
underline the new Mondeo’s high-qual-
ity finish.

The eye-catching features of the new inte-
rior include a modified instrument panel
and centre console. The satin chrome sur-
rounds of the air vents and the new inte-
rior door panels enhance the avant-garde
interior styling. The overhead console has
been subtly modified and includes an in-
tegral ambient LED lighting fixture. The
seat upholstery has been redesigned to
match the new interior colour schemes
and complement the premium appear-
ance of the new model. New LED interior
lights add the finishing touches.

The purpose of the Mondeo’s innovative
driver assistance systems is to improve
safety levels for the vehicle occupants.
They include a lane departure warn-
ing with driver alert system to protect
drowsy drivers and a high-beam assist-
ant which consists of a highly sensitive
camera mounted on the windscreen. Ad-
ditional safety features developed by the
Bertrandt engineers in collaboration with
systems suppliers are a blind spot assist-
ant, speed limiter, electric child safety
locks and on-glass antenna.

The job of the Bertrandt project man-
agement team included managing and
coordinating the system suppliers and
reporting on project progress to the cus-
tomer. The team was also responsible for
adhering to the schedule and meeting
the quality requirements in the custom-
er’s development plan.

Around 70 Bertrandt engineers responsi-
ble for development, data management,
quality management, approvals, change
management and testing brought the
project to a successful conclusion. It was
another important milestone for Ber-
trandt in Cologne which covered the
entire portfolio of development servic-
es. We are encouraged by the positive
feedback from the customer and proud
to have contributed to Ford’s European
flagship model.

Kay Schrader, Cologne

Ford Mondeo facelift

Exterior
Developing front and rear apron, upper
and lower radiator grille, daytime running
lights, variable cold air inlet, chrome
window surrounds

Doors and closures
Developing the bonnet and boot lid

Interior
Developing the modified instrument panel
and centre console, roof liner, B-pillar
trims, overhead console, interior lights,
interior door panels, seat upholstery

Electronics
Integrating the lane departure warning
system, high-beam assistant, blind spot
assist, speed limiter, electric child safety
locks, on-glass antenna

Prototype construction
Converting preproduction cars



From the concept
through to the
finished product

Ford Econo Check

Bertrandt’s services covered the entire
process chain from the concept through
to the finished manufactured product,
including related functions, for the Ford
Econo Stick, a mobile data logger. Using
the Econo Stick, Ford’s Econo Check
program can analyse a customer’s driv-
ing style over a period of a week via the
OBD2 interface. Information such as the
vehicle speed, the engine speed and
other relevant vehicle data is recorded.
Subsequently the driver is sent a report
by e-mail which lists his or her positive
and negative driving behaviours in an
easy-to-understand form. In addition, the
report gives helpful tips on fuel-efficient
driving which are directly related to the
driver’s driving style and the potential
annual savings in litres of fuel, euros and
kilos of CO,. The aim of the Econo Check
program is to explain to the driver about
his or her driving style, to encourage fuel-
efficient driving and, therefore, to make
a significant contribution to reducing the
car’s environmental impact. In addition,
the statistical evaluation of all the driving
data provides information for the qual-
ity assurance, development and market-

ing departments, which results in added
value for all car buyers.

The interdisciplinary expertise of the Ber-
trandt engineers proved to be a valuable
resource during the entire planning, de-
velopment and production phase. The
process chain was coordinated by Ber-
trandt project managers. The hardware
and software was developed by electron-
ics specialists at Bertrand Cologne, while
the ergonomic housing was designed by
the design engineering department. Ber-
trandt also took responsibility for manu-
facturing individual components in col-
laboration with its established partners.
The Bertrandt team remained in constant
contact with the customer and with the
other suppliers in order to ensure that
the project ran as smoothly as possible
and to keep everyone up-to-date on the
latest progress.

On the basis of the V model, Bertrandt
Cologne developed a rough concept
during the system specification phase
which was fine-tuned following the sub-
sequent feasibility study and market-

Find out how easy it can be to reduce fuel consumption with the
new Ford Econo Check. An animated film shows car drivers how
they can change their driving style to achieve the best possible

ing analysis. The requirements analysts
investigated 40 vehicle models with a
wide range of different engines in order
to identify their special features. On-site
specialists were responsible for handling
risk management, legal issues and patent
research.

After this the specifications for the tech-
nical aspects of the system were drawn
up and converted by systems architects
into an overall structure. Both the hard-
ware and software aspects of the project
went through the specification, architec-
ture and implementation phases. During
the software integration and hardware
installation stages, the engineers brought
the two strands of development together.
The software and hardware were tested
separately and as a complete system.
One important feature was the success-
fully completed certification process, to-
gether with CE and E13 approval and
the temperature, drop and vibration tests
based on standards procedures.
Bertrandt also took responsibility for
coordinating the production of several
thousand units on the basis of the cus-
tomer’s requirements. These were deliv-
ered on time throughout Europe. During

Econo Check report.

and after the production process, the Ber-
trandt developers provided support for
the customer on all the technical and
organisational issues. In addition, con-
structive feedback from field trials was
incorporated into subsequent software
releases.

On the basis of the successful collabora-
tion, Bertrandt was awarded additional
projects to extend the Econo Check con-
cept. Additions were made to the origi-
nal range of functions of the Econo Stick
and to the analysis algorithms needed for
the evaluation. In addition, further ap-
plications for the Econo Stick were iden-
tified. For example, Bertrandt Cologne
developed the next stage of the prod-
uct, which will offer additional features,
as part of an innovation project.

Robert Rembold, Cologne

fuel economy. On the basis of a thorough analysis of the driver’s
style using the Ford Econo Stick, Ford produces a personal Ford

Ford Econo Check

Electronics
Rough concept
Feasibility study including market
analysis
Hardware and software
development
Integration into the overall
architecture
Testing

Engineering Services
Project management
Preparation for and implementation
of the certification process
Production together with partners



Bertrandt US
supports the testing
of the personalised
radio app

Pandora

The web-based smart phone app can
now broadcast personalised “radio sta-
tions” via the existing infotainment
system in vehicles equipped with MINI
Connected. The app can be operated
centrally using the vehicle’s joystick
and high-resolution display, so there is
no need to touch the phone once the
app is running. This allows new radio
stations to be “created” at the press of
a button, without drivers needing to
take their eyes off the road.

A fundamental requirement for the im-
plementation of the smart phone app
is MINI Connected technology, which
enables apps to be developed for the
Apple iPhone that can be seamlessly
integrated into the vehicle’s infotain-

ment system. The major benefits of
this are the further development op-
tions that it makes available. Until now,
it has been difficult to install additional
software functions in the infotainment
system after the car has been delivered
to the customer. The new technology
allows the content and functions of
any MINI Connected Approved iPhone
app to be displayed and used on the
infotainment system.

Tim Westergren, creator of the
Pandora® personalised radio, is pre-
dicting a bright future for his music
software. In 2010, Pandora ac-
quired 35 million additional lis-
teners as a result of the iPhone

app, which is now the second

most popular download.

Incorporating the software into the
MINI’s existing menu structure makes
the app safer and easier to use.

Bertrandt US was responsible for coordi-
nating the testing of the software with
MINI plants, function managers and test

sites throughout the world. The collabo-
ration between all these organisations
helped to ensure the high quality of the
app. From January 2011 onwards, MINI
customers in the US who have MINI Con-
nected can listen free of charge to per-
sonalised radio stations designed to suit
their individual taste.

Christine Barth, Detroit

BMW MINI

Supporting Services

Launch Support
Quality Management



High-performance
drilling rig with a
new side cover

From the concept
to the trade fair

The project was launched at a joint kick-
off meeting in Schrobenhausen in No-
vember 2009 during which the main
content of the project was defined. A
new design for the side cover was needed
because of the stricter safety regulations
for construction machinery which re-
quire a gangway with a railing. For this
reason, the existing top-mounted side
cover could no longer be used. The new
concept also had to fit into the very re-
stricted space available. Furthermore, the
BG 50 with the new side cover was to be
the highlight of Bauer’s presence at the
“bauma 2010” exhibition.

Firstly a range of different opening sys-
tems was developed in order to ensure
that the side cover could be opened easily
and ergonomically without obstructing
the narrow gangway during mainte-
nance. With the support of the technical
product designers, twelve different open-
ing mechanisms were created and visual-
ised. Three solutions were then selected
on the basis of the predefined evalua-
tion criteria. Rough concepts for these

three solutions were produced during
the next phase of the project and, at the
same time, important information for the
evaluation process was gathered, includ-
ing cost estimates, operating force and
ergonomic design. The resulting data en-
abled Bauer Maschinen GmbH to make
the final choice of the new concept just
before Christmas. The concept selected
was the foldable sliding door.

As well as the design activities, the project
also involved simulating different load
cases. As part of the function develop-
ment process and with the help of the
simulation department, the gas springs
needed to open and close the cover, the
hinges and the seals were designed. The
results of the static load cases were incor-
porated into the existing data and used
to fine-tune the design. In addition, tests
were carried out to ensure that mainte-
nance work could be completed with
the cover open at wind speeds of up to
100 km/h.

The Bertrandt engineers also produced
and tested a partial structure made from
wood to validate the ergonomic design
and the functionality of the concept in
practice. As part of this process, the team

identified the lock position which would
make the cover easy to open. The last
design task involved adapting the con-
cept to the module manufacturer’s pro-
duction line, taking into account the as-
sembly sequence.

After the first side cover had been manu-
factured and installed in the side frame,
it was taken to the plant. The need for
one further improvement was identi-
fied in order to prevent the user’s fin-
gers from becoming trapped between
the two halves of the cover when open-
ing and closing it. Finally, the new fully
functioning cover was fitted to the exhi-
bition rig and prepared for transport to
the exhibition.

Four weeks later, the Bertrandt team vis-
ited “bauma 2010” to see the side cover
in action. After being unlocked, the cover
opened automatically as intended and
could be closed using relatively little
force.

BG 50 side cover development

Development of closures
Concept creation
Functional development of gas springs,
hinges and seals

Simulation
Simulation of different load cases

Component testing
Testing the functionality of the partial
wooden structure

Production planning
Coordinating the assembly sequence

The project was very interesting, but also
presented a major challenge, as the cover
had to be developed in a very short time,
from the concept stage right through to
its presentation at the exhibition. In-
corporating all the customer’s require-
ments while taking into consideration
the small installation space and the tight
deadlines was a particularly demanding
task. The success of the project was due
in part to very close coordination with
the customer.
The construction machinery industry rep-
resents an interesting business area for
the development services department
which offers further potential for growth.
The requirements specified for the devel-
opment process relate not only to the
functionality of the machine, but also to
the ease of use and design of the com-
ponent, which play an important role. It
is essential to take into account the fact
that, in contrast to the automotive in-
dustry, the development process is much
shorter and that many decisions must be
taken on a practical basis.

Miriam Hoffmann, Daniel Nunes, Ehningen
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Powerful
and multi-
functional:
the BG 50
rotary
drilling rig.
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Car body development

e roots of Bertrandt’s car body development
Competence Center lie in the classic body-in-
white development process. The Competence
Center’s broad and in-depth range of services is
based on the three main cornerstones of vehicle
development: body-in-white, exterior and interior.
It provides the ideal support for customers by
offering expert solutions at an early stage in

the process in areas such as future CO, emission
limits, weight savings in modern cars or aircraft,
materials, including fibre composites, high-
strength steels and aluminium, and the latest
developments in lighting and visibility.

Bertrandtmagazine | No. 11 | September 2011



Networking for future
development

Car body development

The engineers and technical specialists
are involved in projects to develop com-
ponents such as front-end and rear-end
structures, cabs and ladder frames. Ber-
trandt has many years’ experience of the
body-in-white development process from
design through to volume production for
all types of vehicles, including commer-
cial vehicles, saloons, sports cars, SUVs
and special vehicles with armour.

This team works in areas such as door
shells, shells for closures and lids, seal
systems, kinematics and pedestrian pro-
tection. The teams’ approach to the
complexities of doors involves close in-
teraction between structural design,
simulation and testing. Experience of a
variety of materials, kinematic require-
ments, integrating systems suppliers
and managing the interfaces to simula-
tion and testing enables the team to de-
velop functions which meet customers’
specifications.

Service  port-
folio of the car
body develop-
ment Compe-
tence Center

There is close col-
laboration in the
body department,
with effective net-
working between
the body-in-white,
exterior and inte-
rior teams. Special
teams bring to-
gether experience
and knowledge to
develop new tech-
nologies with a cus-
tomer focus.

The focus is on front-end and rear-end
structures, underfloor applications and
systems integration. Bertrandt acts as an
efficient development partner and sys-
tems integrator by coordinating systems
suppliers and managing processes in such
a way that all the necessary functions are
provided, for example in the develop-
ment and integration of front and rear
modules. Supplier and interface man-
agement, together with comprehensive
resources in the fields of simulation and
testing, are an integral part of the serv-
ices available.

The important thing is to see and be seen!
In the fields of windows, trim, light simu-
lation and concept development, Ber-
trandt develops cost-effective, design-ori-
ented solutions for exteriors and interiors
which comply with the relevant legisla-
tion, meet demanding lighting standards
and incorporate the latest technologies.
Challenging lighting simulations repre-
sent only one facet of the team'’s work.

Tolerance management involves optimis-
ing the development process in terms of
both production costs and quality and
includes geometric dimensioning and
tolerancing, fixtures concepts, opera-
tional dimensions, tolerance chains and
3D simulation. The earlier in the develop-
ment process the team begins its work,
the greater the potential benefits for the
customer.

A successful design represents the emo-
tional connection between form and
function. The members of the design
services team provide support for cus-
tomers right at the start of the product
development process during the design
identification stage using various virtuel
tools. A variety of working methods and
materials are used in design develop-
ment to produce tangible, 3D versions
of ideas.

The design of vehicle interiors has an increasing influence on end custom-
ers’ buying decisions and their expectations of comfort levels are constantly
growing. As a result, car manufacturers are using design elements and sur-
face textures as important differentiating features in vehicle interiors. In the
aircraft industry each individual plane may have its own cabin design. The
focus in interior design is on ergonomics, comfort and functionality. Com-
plex components and modules, such as the dashboard or seat units, are
developed and thoroughly tested by the engineering functions within Ber-
trandt. In the interior, design is based on the interaction of form, safety,
ergonomics and functionality and drivers’ and passengers’ requirements
and expectations in these areas are becoming increasingly complex. For
example, the seat of the future must be suitable for all global markets and
accommodate people of different sizes, without significant changes being
needed to the seat structure. The focus in this area will be on a modular
approach, cost and weight. As long ago as 2003, the Bertrandt Ergoseat
family with its concepts and features highlighted solutions that would meet
future seat requirements. By constantly developing their expertise in the
field of seats, the Bertrandt engineers and technical specialists will remain
on an equal footing with systems suppliers and OEMs — for example with
the latest member of the Ergoseat family “Ergoseat Evolution”.



Car body development

There is a long history of fibre-reinforced plastic (FRP) design at Bertrandt
which has its roots in aircraft development. For some years Bertrandt engi-
neers have been using their expertise in this area in the automotive world
and developing it further. As part of a network with aircraft specialists from
the Hamburg site, the engineers have already completed the first projects
for customers from the international car industry. Because of the growing
demand for expertise in this area, the car body development department
has produced its own training course entitled “FRP for the automotive in-
dustry” which has proved to be a great success with customers and em-
ployees. The first two days of the course involve studying sample designs
and acquiring knowledge of processes and materials from the cooperation
with system suppliers. On the third day, course participants create a compo-
nent themselves. The training course is an important building block for the
future progress of lightweight design projects.

For further information please contact Michael Hage.

Working on customer projects, these
teams introduce continuous improve-
ments to design, comfort, ergonom-
ics, functionality and active and passive
safety. During the process, they often
have to develop completely new working
methods and approaches, as in the case
of the in-house Ergoseat concept. The en-
gineers have comprehensive experience
of individual areas, such as seat structure
and mechanics, foam, panels, compo-
nents, upholstery and restraint systems,
as well as of overall function and module
development.

The cockpit presents a variety of chal-
lenges for developers, including function-
ality, manufacturing feasibility, ergonom-
ics and safety. As it is always essential to
make the best possible use of the availa-
ble installation space, digital and physical
mock-ups and prototyping are important
components of the development process.
The engineers and technical specialists

work together with manufacturers and
suppliers to plan the interaction of the
components in the assembly process and
to ensure that repairs can be easily carried
out and functionality is optimised.

In interior development, passenger safety
and the interfaces to the bodywork are
important factors with regard to com-
pliance with FMVSS. At the interface be-
tween design, safety and functionality,
Bertrandt acts as system integrator for
the entire greenhouse concept, for ex-
ample. Bertrandt specialises in design-
ing, engineering and integrating all the
components of a vehicle interior.

Lightweight and composite designs have become an essential part of
vehicle bodies. Steel is increasingly being replaced with lightweight
materials, such as aluminium, magnesium and fibre-reinforced plas-
tics. Multi-material design enables hybrid materials to be used in bod-
ywork. It is the technology of the future which will allow lightweight
bodies to be produced cost-effectively on a large scale. Multi-material
design involves selecting lightweight materials which meet the require-
ments of each individual component of the body. The selection proc-
ess is determined by the specific needs of the vehicle in question, such
as styling, safety, customer value and functional integration, and by
production requirements, such as manufacturing feasibility and cost.
This cost will depend on the material which is chosen, the process used
to manufacture the vehicle body and the investments in new produc-
tion facilities. Experts estimate that weight savings of up to 30 percent
are possible in current production models. The focus here is also on
the interior and all its functional systems. Potential starting points in-
clude the dashboard, trim components and seats.



Interview with Michael Hage,
head of the car body
development Competence
Center

Car body development

Exchanging ideas and expe-
riences within a network is unusual in our
industry and we are very good at putting
this into effect at Bertrandt. This connec-
tion enables the interior,
body and exterior teams
to interact from a de-
velopment perspective,
so that we can offer our
customers solutions that
cross system and com-
ponent boundaries. For
example, we not only
develop door trims for our customers, we
also focus on the entire door module with
all its components, in order to provide the
best possible solution for the complete
system with regard to weight, functional-
ity, cost and safety, without having to stop
at component boundaries. This is because
it is precisely at these boundaries where a
big potential of this connection between
the three areas lies.

On the basis of our cus-
tomers’ requirements and our own drive
to succeed, we have developed a great
deal of new expertise in recent years.

“There is a big po-
tential for connect-
ing at component
boundaries.”

|deas,
solutions and

implementation

This includes, for example, areas re-
lating to structures and materials and
also joining systems. Our customers are
currently particularly interested in light-
weight design solutions for vehicle ex-
teriors and interiors. Our proximity to
our customers has enabled us to take on
board the changing requirements for ve-
hicle design, cost, performance, produc-
tion processes and production sites over
the last few years and
to work together with
our customers to devel-
op new solutions.

The requirements for sys-
tems expertise and occupant safety have
for many years been part of the devel-
opment process in the department. The
most recent example is the support for
systems development of the greenhouse
for the Porsche Panamera. In close coop-
eration with Porsche-Experts, the focus
was on designing the components, but
also on simulation and test validation, in
order to meet the head impact safety re-
quirements of FMVSS 201U. This project
brought together the interior develop-
ment, testing and CAE simulation teams

at the Ehningen site, which with their
links with other technical departments
were able to provide the necessary sys-
tems expertise. In addition, our employ-
ees together with Porsche were respon-
sible for managing the systems supplier,
all of which resulted in a successful con-
clusion to the project.

The first stage in the
process of involving other departments
in the development of a project is to
evaluate the customer’s request jointly
with all the disciplines involved. On
large-scale projects the Bertrandt Pro-

“OEMs now expect us to
look at the big picture.”

jektgesellschaft (BPG) takes respon-
sibility for integration as early as the
quotation process. Progress reports are
made at the weekly function meetings
on interdisciplinary projects of this
kind. Representatives of the design,
simulation, testing and project man-
agement teams from one site or from
throughout the network take part in
these meetings, which are used to

identify the progress of the develop-
ment activities and to determine the
measures needed during the remain-
der of the project.

It varies as develop-
ment service providers have to per-
form a wide range of tasks. Bertrandt
can take full responsibility for the entire
development process chain. Or we may
only be asked to become involved at a
specific point. It is this flexibility which
our customers value. They can call on
our development experience at every
milestone in the process and incorpo-
rate it into their projects. Nowadays
more and more customers want to see
networking within a project, in other
words, they require a cross-discipli-
nary approach. This applies in particu-
lar to simulations and links with test-
ing. OEMs now expect us to look at the
big picture in order to help ensure the
success of the development process in
future. This represents our main com-
petitive advantage, as we can cover the
entire process chain and we also offer
production start-up management and
other development support services.

The way in which the de-
partment develops will be determined by
market requirements and our custom-
er focus. Our job is to identify these re-
quirements at an early stage and make
the necessary preparations. For some
years we have been working with our
customers to introduce changes in the
structure of bodywork, as an increas-
ing number of OEMs are moving to a
platform strategy or introducing more
modularisation. In addition, attempts
to identify potential weight savings will
have a major influence on what we do.
Electric drive systems will continue to
affect the structure of vehicles, including
the interiors, and this will open up new
opportunities for us.

In a nutshell, we have
many years’ experience of the entire
bodywork development process. When
this is combined with new technologies,
we can offer our customers the neces-
sary expertise for state-of-the-art body-
in-white, exterior and interior develop-
ment. We provide ideas, solutions and
implementation services.



The Bertrandt
networking test centre
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Testing services for vehicle networks
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CAN network
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CAN network tester
Test follows VW80118, VW80119
High test coverage
100 % VAG test macros
TBAD process

The fundamental rules of electronic
data transmission, such as chrono-
logical sequences and electronic pa-
rameters, are laid down using com-
munication protocols, also known as
bus systems. The compatibility of the
interfaces between semiconductor
manufacturers’ systems guarantees
that the rules are correctly applied,
which simplifies cross-platform use.
The following bus systems are cur-
rently used by leading car manufac-
turers in volume production models:
CAN (Controller Area Network), LIN
(Local Interconnect Network), MOST
(Media Oriented Systems Transport)
and FlexRay (FLEXible Time ArRAY).

During the process of designing a new
ECU and of providing development
support throughout the entire prod-
uct lifecycle, it is necessary to test the
functionality of the communication

FlexRay network

(|

FlexRay network tester
Test follows VAG FlexRay spec.
100 % test coverage
EXAM test automation

interfaces and to ensure correct op-
eration across the entire operational
voltage range. The networking test
process is an important means of val-
idating communications and, there-
fore, of guaranteeing the quality of
the ECU. In order to be able to pro-
vide these protocol-based test meth-
ods, Bertrandt has developed special-
ist test systems and offers a range of
testing services for the automotive
industry.

“The absence of errors in individu-
al components is no guarantee that
the products and applications will
function perfectly and this cannot be
achieved simply by optimising the in-
dividual processes,” says Hans Mabhler,
chair of the quality working group at
the German Electrical and Electronic
Manufacturers’ Association (ZVEI). His-
torically, networking tests have been

Gateway routing

1

-
-

Multibus test bench

Test follows Audi GW spec.
100 % test coverage
EXAM test automation
MOST150 MIB test suite

an important means of ensuring the
quality of communications from any
type of ECU. As the number of ECUs
in each vehicle grows, with many of
them manufactured by different sys-
tems suppliers, communication prob-
lems are becoming more common in
networks of ECUs, because of differenc-
es in implementation and configura-
tion. As a result, data packages are not
received correctly and in accordance
with the specifications, are not received
at the correct time or are not sent at all,
which can cause specific functions (for
example ACC, ESP etc.) or the entire
system to fail.

Network tests are a reliable means of
validating this. Every individual ECU at
every integration level is tested in ac-
cordance with a specified test standard
(CAN VW80118, VAG FlexRay test spec-
ification). The test object is evaluated in
all possible operating conditions within
a simulated vehicle environment.



The test regulations referred to above
are mandatory within the Volkswagen
Group. Their aim is reduce the number
of errors during the early stages of de-
veloping an ECU, to rectify any errors
found and to validate the fundamental
communication behaviour of the bus
participants.

System suppliers must provide proof
that these basic tests have been car-
ried out. Some suppliers do not have
the necessary testing facilities, testing
capacity or expertise. The Bertrandt
networking test centre in Ingoldstadt
offers testing services for CAN and
FlexRay bus systems in a test environ-

The Bertrandt networking test centre

ment identical to that of the custom-
er. Not only systems suppliers but also
OEMs can benefit from this range of
services if their own testing resources
are in short supply during peak periods
(for example just before the start of
production). The Bertrandt networking
test centre provides e. g. an exclusive
gateway ECU testing service (see the
multibus test bench).

On all its test platforms, the test centre
uses original VAG tools and test macros,
which ensures that the test results are
totally reliable and guarantees full re-
producibility. In regression testing, re-
producibility is of crucial importance.

The most reliable and most widely used
communication system in cars is the
CAN bus. Despite the fact that OEMs
and their suppliers have extensive ex-
perience of the use of this bus, the pro-
tocols need ongoing validation. This is
where the CAN network tester comes
in. A fully automated program genera-
tor reads in the test base coordination
documentation file (TBAD) specific to
the ECU and, on the basis of the data
in the file and the VAG test template,
generates the appropriate messages
for the bus simulation or the necessary
error scenarios, depending on the type
of test. The expected DTC error codes
(target values) and the subsequent test
report in HTML format are also created
automatically. Bertrandt has a connec-
tion to the VAG toolkit.

The introduction of the FlexRay time-
triggered bus system has increased the
demands on the performance of ECUs
and testing tools.

The network tester checks the com-
munication behaviour of a wide range
of ECUs in a simulated vehicle envi-
ronment. All the bus signals from the
ECUs can be recreated as part of the
simulation and specific errors can be
generated on the FlexRay bus. The ECU
under evaluation must undergo a va-
riety of tests. During the course of the
testing, the responses of the ECU are
monitored by logging the incoming
information from the data monitor and
representing it in physical form on an
oscilloscope. The entire test sequence
is controlled by the EXAM test automa-
tion system, which also includes auto-
mated logging of the test results.
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Over recent years the complexity of
signal routing between the individual
buses has increased significantly. This
has imposed greater demands on the
gateway ECU. Crucial factors in ensur-
ing that the vehicle operates safely in-
clude the processing period, accuracy
and fail-safety of message routing. The
multibus test bench developed by Ber-
trandt systematically tests and evalu-
ates the full range of functions in a
gateway ECU in the early phases of the
development process, helping to keep
errors and costs to a minimum.

The Bertrandt networking test centre in
Ingolstadt provides specific test envi-
ronments which allow the communica-
tion behaviour of an ECU to be tested
reproducibly during the early stages
of development. The test services of-
fered help to simplify the process of
integrating an ECU into a communica-
tion network, to reduce the number of
development cycles and to keep costs
low for car manufacturers and system

suppliers.
Arkadius Mitianiec, Marc Schilhaneck,
Ingolstadt



Developing embedded systems
for individual customers

Identifying requirements Testing/

Creating specification . Validation
Verification plan Specification

Risk analysis

System validation
Security validation
Documentation validation

Integration

. Black-box tests
Architecture Verification

Documentation verification

Security concept/architecture
Architecture specification

Design specification (HW/SW)
Creation (HW/SW)

Test specification
White-box tests
Module tests (HW/SW)

Implementation

The first project involved creating a
configurable CAN gateway (CGW) as
a cost-effective and highly flexible so-
lution for routing messages between
two CAN subnets. The special features
of this CGW are its extremely compact
design and its ability to receive CAN
messages and to transfer them to an-
other CAN subnet on the basis of con-
figurable routing rules. The gateway
is configured via a PC-based graphi-
cal user interface (GUI) which allows
the routing rules to be set up for each
individual message. When a message
is received, the signals it contains can
be interpreted, modified or enhanced.
After a specified latency period, the
message is routed onward with an-
other, modifiable CAN identifier. Ad-
ditional functions such as toggle/coun-
ter bits, parity and checksums can be
entered as parameters. The message
can be routed in either direction. In ad-

dition, the bit rates and the byte order
(big-/little-endian) can be configured
via the graphical user interface. The
system is based on a 32-bit microcon-
troller, which allows for higher data
rates without message losses. In addi-
tion, cyclical messages can be config-
ured and generated using the GUI, for
example in order to keep specific con-
trol units “awake”. The gateway func-
tionality and the firmware are config-
ured via the USB port.

Another compact device has been de-
veloped on the same platform to moni-
tor the soot loading of vehicle diesel
particulate filters and to initiate filter
regeneration manually. The so-called
regeneration box is particularly useful
for vehicles which travel only short
distances. In this case, the regenera-
tion process is frequently interrupted,
which can lead to problems with auto-

matic regeneration and to the engine
oil becoming thinner. The regeneration
box is used to protect the engine and
the diesel particulate filter. It displays
the soot loading for the driver to see
and allows the regeneration process to
be initiated manually as required. After
each process the regeneration status
and the accompanying distance trav-
elled are stored internally with a time
stamp. The regeneration protocols can
be accessed via the USB port using a
graphical user interface. A PC flash tool
is used for encrypted updates of the
firmware (program and copy protec-
tion). The regeneration box is connect-
ed to the vehicle via the OBD socket.

Both of the customer applications de-
scribed above are based on the modu-
lar embedded systems platform devel-
oped in the Technikum. This consists of
a microcontroller core with an ARM7

Development documentation
Project management

controller from NXP and a range of
hardware modules:

Flash memory module

E2PROM memory module

CAN communication module

USB communication module

OBD interface

LCD interface

Digital 1/0

SD flash card

A basic software package has been
developed for this hardware platform
which the customer applications can
run on. A series of software modules is
also available, including:

Diagnostics protocols

(KWP2000/UDS)

Data logger functionality

Flash bootloader via USB

Copy protection functionality

Using and constantly expanding the
platform makes it possible to imple-

ment a wide range of customer appli-
cations very quickly, in particular for
special solutions, the development of
specialist control units and the crea-
tion of prototype functions. The serv-
ices offered by the electronics devel-
opment department at the Bertrandt
Technikum GmbH can be combined
with those of other departments to
provide an extended portfolio. The
products created in-house are based
on the V model development process.
This was specially designed and im-
plemented for embedded system de-
velopments of this kind. The standard
document templates make it easy for
engineers and technical specialists to
ensure the high quality of the prod-
ucts developed and to provide effective

long-term documentation.
Hicham Dakir, Christoph Schelhammer,
Technikum Ehningen



Workshop-style
seminar

Practical training courses on high voltage
systems are offered by Bertrandt in Cologne,
Ingolstadt and Wolfsburg.

Bertrandt Ingenieurbiro GmbH in Co-
logne held the “Working on high volt-
age systems” seminar in collaboration
with the specialist training company
Westfalischen Ausbildungs-Werk GmbH
(WAW). During the three-day course,
participants gained an in-depth insight
into the terminology and background to
the subject. In addition, they had the op-
portunity to learn about practical tasks
involving live high voltage systems and
find out more about the relevant legal
issues.

After an introduction to the technical
vocabulary and definitions, the first day
also involved an explanation of the rights
and duties of an expert in high voltage
systems. This included a description of
the legal requirements for companies
and managers and details of the respon-
sibilities of trained employees. Bertrandt
and WAW described the current status of
technological development by present-
ing different drive concepts where high
voltage systems are used.

On the second day, the participants
moved from theoretical training to practi-
cal experience. After being given detailed
safety instructions, they had the opportu-
nity to examine some hybrid and electric
cars. In addition, the course participants
were able to observe and investigate the
interaction between all the components
of a hybrid system on a special test set-
up designed for training purposes. The
focus in this part of the course was on
determining whether or not the system
was live using a voltage tester.

The course continued on the third day
with practical work on live components
of a high voltage system. At the begin-
ning of the day all the course partici-
pants were once again given theoretical
instruction on the risks involved and the
necessary safety measures. During the
practical workshop which followed, the
trainees had the opportunity to make use
of the knowledge they had acquired and
to demonstrate that they could use the

tools and protective equipment correctly
by carrying out test measurements on
a real high voltage system. The course
ended with a summary and the chance
for the participants to give feedback.
Thomas Wilms, Cologne



Functional safety

Exposure/Frequency

high (100 % — 10 % of service life)
medium (< 10 % of service life)

low (> once per year, < 1 driving cycle)
very low (< once per year)

Controllability

difficult to control or uncontrollable
generally controllable

easy to control

always controllable

ExC

Severity

1 0.1 0.01 E-3 E-4 E-5
No injuries SO QM QoM (0]Y/ (0]\Y/ QM QM
Slight injuries S1 ASILB  ASILA QM QM QM Qm
e e) $2 ASILC  ASILB  ASILA QM QM QM
fecthreatening i
(Srvival uncertain) S3  ASLD  ASILC  ASLB  ASLA QM QM

Road vehicles can only be regarded
as roadworthy if their safety features
meet the latest requirements. In order
to avoid product liability claims, cars
must, as a minimum, comply with cur-
rent standards. Following the publica-
tion of 1ISO 26262, all new products
which are brought onto the market
must be developed in accordance with
the standard and older products will
also have to be evaluated on the same
basis.

Users of the new standard have to meet
a demanding set of requirements. As
well as having detailed technical know-
ledge of an individual product, such as
an ECU, and its behaviour, they must
take into consideration and evaluate
its overall influence on the functions of

the end product, in this case the vehicle
itself. In addition, specific knowledge
of the tools for identifying, evaluating
and classifying errors is also required,
together with end-to-end documen-
tation. These requirements can only
be met fully and comprehensively by
well-structured teams with competent
managers.

The standard presents new challenges,
in addition to the familiar quality man-
agement (QM) methods in the field of
electrics and electronics. Existing process-
es must be adapted to the overall prod-
uct development process and extended
accordingly. These include the creation
of a safety programme plan, the appoint-
ment of a safety manager, an analysis of
the risks of the functions, with the result-
ing ASIL determination and decomposi-
tion, and the use of specific ASIL-related
methods, such as FTA or FMEDA.

Employees of the Bertrandt Techni-
kum are already incorporating these
changes into the process landscape.
Bertrandt’s specialists are taking part
in risk analyses of vehicle systems on
behalf of customers (OEMs), giving
support for the introduction of func-
tional safety concepts and for the ex-

Fault Tree Analysis. The FTA is a
procedure for determining the likeli-
hood of a fault. The analysis, which is
suitable for all systems, identifies undesir-
able events and searches for all the criti-
cal paths which could trigger them. It is
a type of system analysis and is described
in the DIN EN 61025 standard.

pansion and amendment of tools and
processes, in order to meet the new
requirements of ISO 26262. The goal
of the quality management experts is
to provide customers with independent
confirmation in the form of reviews,
safety audits and assessments. Anoth-
er service on offer is the provision of
consultancy and the development of

FMEDA (Failure Modes, Ef-
fects and Diagnostic Coverage Analysis)
is used to determine the safe failure frac-
tion (SFF) and the diagnostic coverage
(DC) of a system on the basis of the re-
quirements of IEC 61508 and ISO/FDIS
26262.

expertise in applying the new regula-
tions among OEMSs and suppliers. In
addition, Bertrandt is continuing to
provide its customers with reliable sup-
port services in the ongoing process of
implementing functional safety in the
context of development, production
and after-sales.
Tobias Stohr, Isabelle Kénnel,
Klaus-Peter Weidner, Technikum Ehningen

Automotive Safety Integrity Level.
A means of measuring the safety-rele-
vance of a malfunction in a system or in
the vehicle as a whole. The ASIL is deter-
mined on the basis of a number of pa-
rameters: E (exposure), C (controllability)
and S (severity). The values range from A
(the lowest level) through to D (the high-
est level). Non-safety-relevant faults are
evaluated using QM methods, because a
standard quality management process is
sufficient in this case.



Optimise

Value-added
activities

Process

Non-value-added
or superfluous
activities

Eliminate

In brief, it involves eliminating non-
value-added or superfluous activities
and optimising value-added ones. But,
of course, this does not give the full
picture of the concept, which is based
on the Toyota Production System de-
veloped in the 1950s. The first global
lean management wave arrived in the
1990s, but it was quickly forgotten
by managers. Around 10 years later,
lean management emerged again in
many countries, including Germany.
The recent worldwide economic reces-
sion has forced companies from all in-
dustries to evaluate the efficiency of
their internal and external information
and material flows. With the aim of im-
proving their competitiveness, organi-
sations began identifying and unlock-
ing potential savings throughout the
entire value-added chain.

Already
Or still wasteful?

In order to help customers to achieve
their efficiency goals, a new “lean
management” module was added to
the range of services offered by the
logistics and supplier management
team in the Engineering Services de-
partment. A comprehensive range of
training seminars has been held within
the Bertrandt group to provide the
employees from various departments
and sites with the necessary in-depth
expertise. The target groups include
managers who want to expand their
knowledge to provide added value for
new and existing customers and em-
ployees who are responsible for lean
management project assignments on
behalf of customers in the fields of
production, planning and logistics.
Training courses are also on offer for
external participants. The automotive
industry in particular is subject to con-
stantly growing pressures on costs and
increasingly complex modular strate-
gies within the value-added chain. As

a result, lean management has become
more and more important and is now
part of everyday life in many manufac-
turing companies. Customers can book
the entire training course or select and
combine specific modules. The aim is
to provide the greatest possible ben-
efit for each customer. Another related
module available from Bertrandt is a
Kaizen workshop.

The training course is modular in nature
and offers an overall perspective on the
subject. Two blocks of seminars lasting
five days in total provide both theo-
retical and practical instruction. The
training is based on examples of best
practice from the instructors’ own ex-
perience. Some of the sessions take the
form of workshops where the seminar
participants have the opportunity to
work independently on case studies.

Title

Introduction

JIT logistics

Process and work
organisation

Quality
(robust processes)

Kaizen

Implementing
lean principles

Lean production
simulation game

The first block of seminars gives an
introduction to this exciting subject.
Participants gain an overview of the
methods and tools required, the histor-
ical background and initial information
about the concept and the content and
about the philosophy of the Toyota Pro-
duction System. They learn about how
the lean concept developed, what it in-
volves, what its goals are, what every
employee can contribute and why the
automotive industry is using it.

The second block of seminars looks
in detail at lean management meth-
ods and tools for more effective and
productive working. The modules
include:

Just-in-time logistics

Process and work organisation

(plant availability)

Quality (robust processes)

Kaizen (continuous improvement

process)

Lean Six Sigma

Modular implementation of the

lean management principles

Content

Introduction to the history

Philosophy of the Toyota Production System
Concept and content of lean management

NT Production Value stream design
One piece flow levelling

Kanban Lean layout

Milk run

5S: Clean and orderly
SMED: Setup time reduction

Jidoka
Quality alarm

7 types of waste
Kaizen workshops

Process focus
Procedure

Explaining the effectiveness of
lean management

The training ends with a lean manage-
ment game to add the finishing touch-
es to the participants’ newly acquired
knowledge. Working in groups, they
become familiar with the most impor-
tant success factors of the lean concept,
which can then be put into practice in
their own projects or organisations.

The central themes of lean manage-
ment include optimising material and
information flows within companies,
reducing throughput times, increasing
the flexibility of production processes,
standardising processes and systemati-
cally preventing waste. A closer look
soon reveals that these are also the key
challenges faced by industry. Globalisa-
tion is forcing companies to focus on
precisely these issues in order to cut
costs. Companies which introduce last-
ing improvements to their processes as
part of the lean management approach
will be able to establish positive, long-
term relationships with customers and
suppliers. They will also have happy,

Total Productive Maintenance — TPM

Poka-yoke
Process FMEA

Problem-solving methods
(7W, Ishikawa 4M, 5xW)

Chances and risks
Lean Six Sigma

Putting the methods
learnt into practice

motivated employees who will help
the company to grow successfully by
adopting a new perspective based on
the teamwork that has developed as
a result of lean management. For this
reason, expanding the lean manage-
ment concept and holding Kaizen
workshops that have a lasting impact
are important success factors for to-
day’s companies which are exposed to
globalisation and to growing pressure
on competitiveness and costs.

Betiil Giiler, Ehningen

If you have questions or suggestions,
Betll Guiler will be happy to help.
You can contact her at



A number of new developments
in the automotive world are re-
sulting in an increasing emphasis
being placed on chassis design.
As part of its “design in the
loop” programme, Bertrandt is
using the latest tools and meth-
ods to evaluate the comfort and
handling properties of a chassis
as early as the design phase.

Active safety and comfort are two of
the main factors which determine how
vehicles are perceived by customers.
More than 50 % of the assessment cri-
teria used in the industry press relate to
the chassis. It also plays an important
role with regard to the ongoing discus-
sions on CO,. Factors such as power
loss through the tyres, slip angle and
loss of traction have a huge influence
on fuel consumption and, therefore, on
carbon dioxide emissions. In the world
of modern automotive engineering,
the process of chassis development is
increasingly moving away from an em-
phasis on traditional suspension and
damping systems and towards a holis-
tic, functional approach to the chassis,
as an important factor which influences
the entire dynamic behaviour of a vehi-
cle. Alongside aerodynamic properties
and car body stiffness, the major as-
pects of chassis design include modern
electronic control systems and com-
puter-controlled chassis components.

Design in the loop

Functional chassis development

These will be more and more widely
used during the next few years and ex-
perience shows that they are likely to
spread over time from higher-priced
cars to small and mid-sized vehicles.

The already complex subject of chas-
sis engineering is made even more
complicated by the growing number
of vehicle derivatives and model vari-
ants and by shorter model cycles. The
result for vehicle manufacturers is an
increase in the quantity and the quality
of development tasks which it is often
difficult for them to manage using in-
house resources, in particular given the
short development timeframe for new
models.

As an engineering service provider,
Bertrandt constantly has to look to the
future and, as a result, the company
identified these changes at an early
stage and began specialising in the
use of state-of-the-art tools and meth-
ods for functional chassis development.

As well as traditional CAD processes,
where new features are constantly
being made available, a vehicle’s func-
tions can also be represented using a
functional digital mock-up (FDMU).
This enables the manoeuvrability of a
vehicle to be evaluated in three dimen-
sions during the design phase.
Bertrandt also has high-performance
hardware systems, for example in the
chassis laboratory at its Tappenbeck
site near Wolfsburg, which include a
suspension and axle kinematics test
bench (kinematic and compliance test
bench) for vehicles up to a total weight
of 2,200 kg.

Bertrandt is also investing in the latest
driving dynamics simulation systems,
which can significantly reduce the
number of expensive real-life proto-
types needed and the number of road
tests that result from the increasing pace
of model changes. The benefits for cus-
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tomers include considerable time and
cost savings. From the perspective of the
driving dynamics simulation systems, it
makes no difference whether the virtu-
al car has been generated from actual
measurements of existing cars or com-
ponents or from design data. The tech-
nology enables fundamental concepts
to be evaluated even during the earliest
phases of the development process. For
example, effective and reliable tests can
be carried out to determine how a newly
developed chassis behaves in a specific
environment or whether a fuel-efficient
engine really produces less CO, in com-
bination with other components, such
as the chassis.

The standard of modern simulation
tools designed for the vehicle devel-
opment process has reached such a
high level that ECE regulation 11/13
specifically permits their use under cer-
tain circumstances for the homologa-
tion of electronic stability systems for
commercial vehicles, where a loss of
control would be particularly critical.

x-

Ly
2002

Close to reality
with the Carmaker
simulation tool — a
simulation of a VW
Beetle.

Despite the wide-ranging use of the
latest simulation methods, the subjec-
tive assessment by customers of han-
dling and comfort remains the most
important factor for car manufactur-
ers. In order to produce reliable results,
the specialists in the Bertrandt chassis
team use comparable and reproducible
processes. As well as creating accurate
definitions of the handling character-
istics, which are particularly difficult to
obtain when it comes to the comfort
factor, the focus is on cause analysis.
The objective is to improve existing ve-
hicles or to achieve the required han-
dling characteristics using the “design
in the loop” approach, by recommend-
ing the appropriate designs to the cus-
tomer or implementing them during
the development process.

Variations in toe-in,
camber and wheel
load can be meas-
ured on the suspen-
sion and axle kin-
ematics test bench
via suspension
travel and on the
rolling body.

Bertrandt’s “design in the loop” port-
folio of services covers the complete
development chain, including creating
concepts using traditional CAD proc-
esses, designing components and as-
semblies, testing chassis functions at
an early stage and evaluating and de-
veloping handling, comfort and active
safety (including driver assistance and
control systems) in real time and in
a highly realistic environment using
a driving dynamics simulation tool.
Bertrandt can offer its customers reli-
able development support during the
process of functional chassis develop-
ment using state-of-the-art tools and
methods.

Dieter Scharpe, Wolfsburg



Over the last three years, Ber-
trandt Munich has developed

a new test bench concept for
moving bodywork components
and operating controls in the
vehicle interior. This allows
tests to be carried out whitch
closely mirror customers’ re-
quirements and save both time
and money. The concept takes
into account ongoing reduc-
tions in development times and
increases in the number of elec-
tronic functions in vehicles.

The test bench is based on a software
system architecture which has been de-
signed to meet the specific requirements
of vehicle testing. Key features include the
robustness of the test bench, comprehen-
sive measurement recording functions
for analysis and reproducibility and rapid
availability of results for the customer.
The tests of interior and exterior compo-
nents are broken down into different soft-
ware modules. These range from opening
and closing a door or boot lid through
to seat testing and moving a gear lever
or pressing a switch. The test bench op-
erator can combine these modules intui-
tively to produce a comprehensive and,
therefore, realistic endurance test. This is
based on the principle of configuration
rather than programming, which reduces
possible errors caused by the operator.
The test bench system has been created
to fulfil the complex requirements of a
wide variety of components and testing
regulations.

Realistic endurance testing

Test bench for moving bodywork components

The use of industrial robots to provide the
mechanical movement functions and to
record the measurements makes the test
bench extremely flexible. Long set-up
times and special equipment are things
of the past, partly because the laborious
process of entering parameters for speed
and release travel has been automated, as
a result of the use of control circuits. This
also enables customers’ requirements for
the rapid completion of tests and availa-
bility of results to be met. An interface de-
veloped in-house is responsible for com-
munications between the robot and the
test bench. This allows the movement
sequences characteristic of testing proc-
esses and the measurement recording
function to be set up within just a few
minutes. Users of the graphical interface
do not need any advance knowledge of
robot programming. A highly flexible
protective cover for the robot, which
was also created in-house, enables the
test bench to continue operating under
extreme climatic conditions.

The use of standard CANoe software as
the interface to the vehicle electronics
system allows the test bench electron-
ics to be adapted to any vehicle model
within only a few hours. Automated
diagnostics functions and data bus re-
cordings are also available in the case
of errors. This leads to more informative
test results and enhanced analysis op-
tions in the case of malfunctions. Other
important features include improvements
which allow the tests to be matched even
more closely to customers’ requirements
and the elimination of atypical stresses on
the test objects, with the advantage that
the influence of the test bench itself is sig-
nificantly reduced. In addition, the com-
prehensive recording of measurements
and the analysis function enable the test
bench system to respond automatical-
ly to changes in the test object and, for
example, to adapt its actuating paths.
The relevant parameters are monitored
to prevent overloads, in particular in the
case of electronic components. If the test
comes to stop, the documentation func-
tion immediately sends a text message

to the test bench manager, which allows
the test to be constantly monitored. This
is particularly important in the case of
endurance tests, because two-thirds of
the testing time is usually outside normal
working hours.

These varied improvements and moni-
toring functions have allowed the down-
times to be reduced to a few percent-
age points when compared with previous
systems. The test results are available to
customers more quickly and are clearer
and more informative, the test machines
have very short downtimes and the work
involved in managing the test process has
also been reduced. In addition, the com-
prehensive recording of measurements
makes it possible to reconcile the data
with the simulation models in order to
improve different approaches of virtual
testing functions.

The project was implemented at Ber-
trandt in close cooperation with the
departments responsible for endurance
testing, the Technische Universitat Berg-
akademie Freiberg and the University of

Applied Sciences Osnabriick. During the
project, the test bench underwent con-
stant improvement, in particular with
regard to its operational stability and test
modules. Several of such test benches
are currently in operation at Bertrandt. In
future, software modules will, wherever
possible, be created for all new tests and
these modules will be integrated into the
new test bench concept.

Jens Vogelpohl, Munich

Rapid availability of results
Comprehensive measurement
recording function (analogue,
digital, bus messages) provides
reproducible tests and more in-
formative results

CANoe as the universal interface
for all OEMs

Modular test bench concept for
all tests

Combination of electronic and
mechanical testing

Tried and tested in climate
chambers at temperatures
between -30 °C and +80 °C
Very short set-up times, ideal for
spontaneous tests

Continuing development process
in collaboration with universities
Wide range of applications in
exterior and interior testing, in-
cluding doors, closures, seats,
compartment lids and gear
levers



Electromobility is currently one of
the key areas of innovation in the
automotive world and will con-
tinue to be in the near future. The
number of cars on the market with
an electric or hybrid drive system
is constantly growing. Germany’s
goal is to become the world
market leader in the development
of electric and hybrid vehicles.
Bertrandt is working towards the
same objective and its new battery
test centre enables it to help its
customers to test and bring onto
the market new technologies, such
as high-voltage energy storage
systems.

=

Expanding

electromobility services

State-of-the-art high-voltage energy stor-
age systems are used to supply energy to
the new electric or hybrid powertrains. In
line with the objective of bringing one
million electric vehicles onto our roads
by 2020, the demand for development
services and the accompanying testing
capacity is growing rapidly. This is where
Bertrandt’s new battery test centre comes
in. It consists of a series of modular test
systems in which all the channels can be
configured separately. In addition, it is
possible to define individual conditions
for measuring and aborting each stage of
the test. The creation of new testing se-
quences has been simplified by enabling
existing subprocesses to be used as the
basis for new versions. All the measure-
ments from each test are presented in real
time and the configuration can be modi-
fied or documented during the course of
the test itself. The modular design of the
test systems allows anything from indi-
vidual components to complete assem-
blies to be tested.

The battery test centre is divided into
three testing areas. One or two batteries
can be evaluated in each area. The com-
ponents that undergo testing include
power electronics systems and DC-to-
DC converters and, in addition, the test
system can act as a battery emulator.
The maximum output figures are:
Output power:  £180 KW (240 KW)
Output voltage: 50 V to 850 V (600 V)
Output current: £600 A

Individual components of the systems,
such as the power electronics, can be
tested separately from the battery in the
test centre’s climate and temperature
control cabinets. The test temperatures
range from -40 °C to +180 °C. An addi-
tional temperature control unit is avail-
able for battery testing which offers tem-

Test bench control system

Battery emulator

Battery emulator

Test bench monitor

peratures between -20 °C and +120 °C.
This unit uses a one-to-one mix of water
and glycol and has a flow rate which can
be adjusted from 160 I/h to 1600 I/h.

This testing area replicates the vehicle
environment in order to allow compo-
nents such as electric motors, power
electronics and integral battery chargers
to be tested as part of integrated sys-
tems. In these systems both digital and
analogue measurements can be recorded
and documented.

Other functions can also be tested if re-
quired, such as the integral insulation
monitor in the battery management
system which is specific to each vehicle.
In addition, information about tempera-
tures and other variables in the existing
system can also be recorded synchro-
nously for each customer.

Climate chambery/air conditioning unit
Electronic under test

Battery

Climate chamber/air conditioning unit

Electronic under test

DC
DC

Building services

The battery test centre extends Bertrandt’s
expertise in the field of electromobil-
ity. The company’s aim is to increase its
knowledge of this future-oriented tech-
nology on an ongoing basis in order to
support all the new developments relat-
ing to electric drive systems.

Jérg Fehrenbacher, Ehningen
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The battery test centre at the Tech-
nikum provides testing services for
the latest high-voltage energy stor-
age systems and helps to resolve
customers’ capacity bottlenecks. In
the first phase, which will be complet-
ed in autumn 2011, a test environ-
ment for batteries for hybrid electric
vehicles and battery electric vehicles
will be established. The second phase
(until end 2011) consists of a testing
area for integrated systems consisting
of the battery, electric motor, power
electronics and integrated charging
system (on-board charger).



Supporting patient health

Medical technology services

Product design
Ergonomics
Usability
Human factors
Benchmarking

Calculations for magnetic
resonance imaging
Tolerance management
FEM analysis of
component stresses

Injection-moulded

plastic components
SLS/SLA functional models
Tool development

Tool construction

Biotechnology process Handover
engineering and start-up
Kanban systems for Verification
production process control Validation

Volume production

Since the site in Nuremberg was estab-
lished in 2007, Bertrandt Services (BS)
has been constantly expanding its range
of services for distinguished customers
from the medical technology sector. The
first projects to be completed successfully
included providing development support
services for a pinch guard for a detector
drawer to ensure that patients’ extremi-
ties do not become trapped.

Following a number of successful projects
of this kind and other enquiries from the
industry, Bertrandt Services decided to
open a design office focusing on medical
technology. The project office in Kem-
nath, staffed by experienced engineers
with a background in medical technol-
ogy, has been in operation since the end
of 2010. It is equipped with the latest
hardware and software, including I-DEAS
NX, which allows Bertrandt Services to
take responsibility for complete projects.
In the Bertrandt network, Kemnath func-
tions as an end-to-end engineering part-
ner in the field of medical technology.

Flow simulation
Process simulation

Development/
Design design Simulation
engineering

Model and
prototype Testing/trials
construction

Electrics/
electronics

Production Start of volume
planning production

planning
Process control chain
Process design

Aftersales

Project management | Quality management | Process management | Document management | Training

Process documentation/ = (Measuring) device
validation development

Technical PET tracer development

documentation Concept creation

Training Design engineering for plastics/

production/recycling

Embedded Software

Software testing
Function testing
Endurance tests

Adapting devices
Optimising products
Extending product families

Climatic tests

Standards-based development/design engineering
Accommodating hygiene standards

Insulin pen development/improvement

Designing products for minimally invasive medicine
and rehab engineering

Developing recycling systems

The Bertrandt Services team in Kemnath is
responsible for mechatronic design tasks
relating to supporting components of a
variety of medical technology products.
Load investigations and simulations are
carried out to identify the critical loads
on specific components or entire medical
devices, such as a computed tomogra-
phy (CT) scanner, while complying with
standards relating to medical technology,
such as IEC 60601. A number of design
projects have also focused on improving
the insulation of electric cables inside a
variety of devices. In this area, Bertrandt
Services is making an important con-
tribution to ensuring patient safety on
behalf of its customers. The main serv-
ices provided by the team relate to X-ray
devices and cover items as diverse as a
patient couch and a mammography unit.
The team is responsible for implement-
ing the safety features and investigating
new design options which will keep costs
to a minimum in so-called design-to-cost

projects. The engineers and technical
specialists have also advised on changes
to the materials which supporting com-
ponents are made of and worked on op-
timising the enclosures. Detailed design
and documentation services have also
been provided for treatment devices. This
includes creating requirements specifica-
tions and technical specifications for the
devices in database form. In addition, a
new version of a sensor cable has been
developed and is currently undergoing
clinical trials. The team’s range of services
also includes endurance testing.

Bertrandt Services covers the entire prod-
uct development process from identify-
ing initial ideas and producing designs
through to building prototypes, docu-
mentation and implementation.

As a result of the in-depth expertise
available in the Bertrandt network, the
Bertrandt Services team always has the
right specialists at its disposal to meet its
customers’ requirements. For example,
the team was able to call on the sup-

EMC tests

port of colleagues from the Ingolstadt
site in the fields of requirements man-
agement and electronics hardware de-
velopment. As a result, complex docu-
mentation tasks were completed within
tight deadlines, which has proved to be
a major benefit for customers from the
medical technology industry.
One other thing has become clear to the
members of the Bertrandt Services team
in Kemnath: as a result of working in this
field, they now see a visit to the doctor
from a quite different perspective.
Gerhard Egloffstein, Sasa Peicic, Pascal Weil,
Ehningen



Technical product designers provide sup-
port for engineers during the develop-
ment of technical products. Over the
course of the three-year apprenticeship
they learn how to create 3D CAD data
sets, together with documentation, cal-
culations and simulations, and they also
acquire process and project manage-
ment skills. As part of the training pro-
gramme at Bertrandt, the technical prod-
uct designers receive support during their
projects in the form of training courses
provided by the technical departments.
Theoretical instruction is followed by
practical tasks which the trainees work
on in teams. The emphasis is placed on
ongoing communication between the
designers and the departments.

Technical product designers
lead the way

During the first year of their appren-
ticeship, the technical product design-
ers worked on developing a coffee ma-
chine. The product development process
began with drawing up a schedule and
a requirements specification. In order to
identify the different potential solutions,
a morphological box was created and
the results were incorporated into the
specification. This stage was followed by
sketches of the designs. Next the dimen-
sions were calculated and the trainees
began the process of designing the ma-
chines in CATIA V5. In parallel with the
coffee machine project, the designers un-
derwent training in tolerancing, which
involved initial exercises in geometric
and dimensional tolerancing using the
components they had already created.
The fixtures concepts and quality features
were designed and subsequently trans-
ferred. The result of the project was two
different coffee machines which were
presented by the trainees.

The project which the trainees worked
on during the second year of their ap-
prenticeship involved developing a bat-
tery module for a hybrid vehicle. The
module consisted of the electrical system,
the housing and the cooling system and
was created by three teams who were
supported by specialists from the com-
ponent development department. The
project was made up of planning, devel-
opment and design phases, with the re-
sults being presented at the end of each
phase.

The technical product designers spent
the last year of their training working in
the relevant departments at Bertrandt,
where they were able to put what they
had learned into practice and become
part of a new team. “Our colleagues
always gave us plenty of practical, expert
support,” said Tina Schreiber. “They had
answers for all our questions and solu-
tions for all our problems. The practical
projects from the first two years of our

Training at the
Bertrandt Technikum

apprenticeship and the slot car in par-
ticular gave us a feeling of pride,” ex-
plained Jan-Philipp Bahr. The new tasks
and challenges in the third year were
accompanied by additional responsibili-
ties. “Some of us were able to work on
projects at customers’ premises and gain
additional experience. It was great to be
given the chance to prove our abilities
on-site.” It goes almost without saying
that the contacts they made with cus-
tomers and with the various departments
in the Technikum will help the trainees
in future and will certainly lead to some
promising job interviews. “We all felt that
the third year spent in the departments
was very valuable. We learnt a great deal
in technical terms and we also grew up a
lot. We would like to thank everyone in
the departments for their patience, their
knowledge and their openness and for
making the work so much fun,” was the

final verdict of all the trainees.
The technical product designers and their
trainer Friedhelm Fricke, Ehningen

After becoming familiar with CATIA V5 during their first year of training, the tech-
nical product designers were given the opportunity to put their knowledge into
practice independently. That was the start of the slot car project, which contin-
ued throughout the entire three years of the apprenticeship. The objective was
to build a slot car on the basis of Bertrandt’s rules that was ready to race.
During the first year, the trainees designed the car body. They began with sketch-
es and ideas on paper which were then converted into 3D models, taking into
consideration the specifications. Important aspects at this stage included the key
geometric data (for example wheelbase, track etc.), ease of manufacturing and
mould release.

The second year was spent designing a suitable chassis. This also involved start-
ing with sketches and designs on paper which were then entered into the CAD
system. A comprehensive requirements specification formed the basis for the
chassis design process, with the emphasis being put on adjustability, weight and
ease of assembly.

The slot cars reached the racing track at the end of the third year. Firstly, the
bodies had to be thermoformed in the workshop and the chassis kits ordered.
The designers then began to add components to this basic setup. “Building
the chassis was relatively easy for us,” said Manuel Cramer. “The surprise came
when we had to fine-tune it.” However, a solution was found with the help of
the experts. “After several attempts at painting the bodies, each of us came up
with a personalised and very creative bodywork design,” said Markus Prokopp
with legitimate pride. Once the cars were finished, the designers turned into real
“speed junkies”. Races have been held regularly ever since the completion of the
three-year slot car project.



Kick-starting your career

Prospects at Bertrandt

When his degree course came to an end,
Sebastian Gabelunke had clear ideas
about the sort of job he was aiming for:
“l didn't want to spend all my time sit-
ting in front of a computer.” At Bertrandt,
his requirements have been met: “As a
test engineer in the engine development
department, a large part of my job con-
sists of practical tasks and working di-
rectly with the test benches.” Sebastian
Gabelunke describes his initial period
at Bertrandt as “the normal start to a
graduate’s career”. During the first few
weeks he was “thrown in at the deep
end” but also had a “very structured”
environment. Right at the start he began
work on a project involving the design
of a new engine. Working together with
subcontractors, the team produced the
solutions needed for a newly developed
assembly. This included tasks such as
designing and coordinating a variety of
components, as well as planning, prepar-
ing, implementing and evaluating com-
ponent, module and complete power-
train tests. “You need to have the basic

knowledge that you acquired during your
degree course constantly at your finger-
tips,” says Sebastian and explains that ad-
ditional specialist knowledge is essential
to allow ideas to be developed further to-
gether with the customer and the team.
This requires commitment both from the
employee and the company, which must
provide a wide range of training courses
to give its staff all the support they need
throughout their career path. Sebastian
Gabelunke is particularly interested in
working with new approaches to devel-
opment. He explains his commitment to
the company, which involves a continu-
ous learning process and working with
total dedication on solutions for custom-
ers, as follows: “I really enjoy being at the
cutting edge of development and having
the chance to compare the methods and
practices that have become established
over the last century and the opportuni-
ties offered by new materials, technolo-
gies and production processes.”

Marika Reiser joined Bertrandt as soon as
she completed her degree. As a quality
engineer she provides support for several
quality teams in the field of powertrain
electronics on her current project. “Our
job is processing customer feedback, in-
cluding so-called 0-km parts. These are
components which are shown to have
defects after being installed in the vehi-
cle,” she explains. Problems highlighted
by the customer are reported to Marika
by the aftersales department. She com-
piles the data needed for the vehicle’s
workshop visit, which is used by the de-
velopment engineers to follow up com-
plaints. In addition, the team works to-
gether to decide on the customer service
measures that must be taken. “Our ulti-
mate goal is to ensure that the customer
is satisfied,” she says.

According to Marika Reiser, the most im-
portant characteristics of a quality en-
gineer are: “The ability to think analyti-
cally, to focus on results and to define
objectives and, most importantly, the
determination to achieve these objec-

tives.” Bertrandt offers its employees
the support they need to be able to do
this. Quality engineers have an exten-
sive and exciting range of responsibilities
and need to demonstrate both discipline
and commitment. “We find solutions to
problems, take the necessary action and
ensure that objectives are met. At the end
of the day we have satisfied customers
and this is the really good thing about
my job,” says Marika Reiser.

Philipp Seitz also began his career at
Bertrandt. After completing a degree in
aerospace engineering at the Universi-
ty of Stuttgart, he joined Bertrandt as a
design engineer and, only two and a half
years later, was promoted to lead engi-
neer in the aviation development depart-
ment. The aspects of his job at Bertrandt
that he particularly enjoys are the variety
of tasks and the new challenges which
give him the opportunity to constantly
broaden his horizons. He finds it especial-
ly exciting to be able to follow the entire
product development process from the
initial design, the design engineering
phase, simulation and testing through
to the construction of prototypes. He
feels that the dynamic environment at
Bertrandt is a very positive feature of his
job. “Streamlined processes and rapid
decision-making are very important for
me. In a very short time you can gain val-
uable insights into a wide range of sub-
ject areas — at the moment for example
in E-Mobility,” explains Philipp Seitz.
Sandra Fischer, Ehningen



New premises in Friedrichshafen

In order to provide support for its initial projects in the Lake Constance area, Bertrandt
Technikum GmbH rented premises in Markdorf. A project office was established in
the Continental building where employees from the electrics/electronics department
developed software and tested control units. The close partnership between Bertrandt
and Continental has been constantly developed. Bertrandt-electronics and IT special-
ists, together with employees from other disciplines, are currently working on driver
assistance systems at A.D.C., a Continental AG subsidiary in Lindau.

Lake Constance is an attractive location for innovative companies from a range of in-
dustries. ZF, Conti, TRW and other suppliers to the automotive industry are based here
or have a development or production site in the area. Well-known names in the field of
mechanical engineering include MTU, Schuler and Voith. Companies from the pharma-
ceutical and medical technology sector, such as Qiagen, Boehringer and Vetter, have a
presence here, while the aerospace industry is represented by Dornier and EADS. These
are all good reasons for Bertrandt to develop its activities in the area in order to provide
customers with specialist, customised services right on their doorstep. The new central
point of contact for business partners from all industries is the office at the Prisma tech-
nology park in Friedrichshafen, not far from the airport. Stephanie Seth is the contact
person for Engineering Services and Rigobert Prestel for electronics development. The
office has been providing services to customers since January 2011.
The employees in the new premises include Bertrandt engineers working on test sys-
tems based on National Instruments hardware and software. The portfolio of services
on offer includes developing function testers for customers’ products. The Bertrandt
team’s extensive experience, which results, among other things, from the company’s
collaboration with National Instruments, enables the team members to develop complex
solutions in the field of electronics. Employees in the Engineering Services department
provide functions such as project management, quality assurance, production planning
and design and offer a range of high-quality, specialist development services.

Jiirgen Weimer, Ehningen

Bertrandt joins the

working group

With its comprehensive knowledge of com-
plete vehicle design and its expertise in the
technologies relating to electro-mobility,
the Bertrandt Ingenieurbiiro is one of four-
teen members of the working group. Other
partners involved in the forward-looking
project include the Rhein Main University
of Applied Sciences, car manufacturers Opel
and Hyundai, engineering service providers
and the town’s public services. They will
be involved in developing and putting into
practice new forms of local individual and
public transport and energy supplies. The
network is being coordinated by the town’s
business development agency.

Anja Schauser, Ehningen

Complexity management for modular wiring looms

Interested experts at the Dassault European
Customer Forum in Paris.

The growing number of electronic sys-
tems and the increasing personalisation
of cars have had a significant impact on
the process of developing vehicle electri-
cal systems. Alongside new technological
requirements (for example, electric cars),
it is the ever greater number of functions
and the resulting complexity that present
the major challenge. For modern cars, it
is often the case that as many as several
thousand different wiring looms have to
be produced during the course of one de-
velopment project. Taking into account
the surrounding electrical and electronic
systems is just as important as consider-
ing the mechanical ones. In addition, the
wiring loom plays a connecting role in re-
lation to individual components through-
out the vehicle.
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The BertCamLoader macro helps to manage complexity of the
process of developing vehicle electrical systems.

How do developers face up to these chal-
lenges? The first approach involves prod-
uct lifecycle management (PLM) system:s,
many of which provide complexity man-
agement solutions. However, there are
still some PLM systems which are not up
to the job or which, for a variety of rea-
sons, cannot be incorporated into the
project.

At the Paris event, Bertrandt’s Cologne
site presented the CATIA Matrix Loader,
a macro for CATIA V5 that manages this
complexity within the development proc-
ess, together with the relevant data. The
CATIA Matrix Loader controls a feature-
based list which is linked to the relevant
CATIA V5 model. When a wiring loom
variant is selected in the CATIA Matrix
Loader, all the accompanying data sets
are transferred to CATIA V5. New prop-
erties can also be incorporated quickly
and easily, for example when a product
specification changes. This allows com-
plexity errors to be prevented right from
the start.

During the presentation and in the dis-
cussions which followed, the audience
had the opportunity to find out about the
functionality of the CATIA Matrix Loader
and Bertrandt’s electrical and electronics
expertise. The team from the Cologne
site were able to make numerous con-
tacts and to agree on dates for follow-up
meetings to discuss in detail possibilities
for future cooperation with other compa-
nies on the development of vehicle elec-

trical systems.
Klaus Schulte-Austum, Thomas Bovenderd,
Cologne
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64th 1AA Cars in Frankfurt

VDI recruiting day, Dortmund, Westfalenhallen Congress Centre
Impress3D, Berlin

ISAL 2011, Darmstadt

VDI recruiting day, Karlsruhe, Congress Centre

Electronic Systems for Motor Vehicles 2011, Baden-Baden
EuroCarBody 2011, Bad Nauheim

Career Contacts, Karlsruhe University of Applied Sciences

VDI recruiting day, Firth, town hall

Company contact fair, Magdeburg

Chance, Osnabrtick University of Applied Sciences

bonding, Berlin

Connecta, Regensburg University of Applied Sciences
Composites Europe Expo, Stuttgart

meet@ Ostfalia University of Applied Sciences, Wolfsburg Campus
Career Day, University of UIm

ZWIK, business and industry contacts, Zwickau

meet@ Darmstadt University of Applied Sciences
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Company contact fair, Trier University of Applied Sciences

Company day, Bonn-Rhein-Sieg University of Applied Sciences
meet@ Rheinmain University of Applied Sciences, Riisselsheim site
Konaktiva, Dortmund

VDI recruiting day, Ludwigsburg, Forum am Schlosspark

bonding, Braunschweig

VDI recruiting day, Munich, M, O, C

Kontaktpunkt fair, Konstanz

Fair for medium-sized IT companies, Esslingen University of Applied Sciences
meet@ Dresden University of Applied Sciences

bonding, Aachen

VDI recruiting day, Hamburg, Chamber of Commerce

Technology area at the Graduates Congress in Cologne

Annual report press conference, Stuttgart

Analysts press conference, Frankfurt
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