


ABOUT CDH

CDH is a team of highly qualified specialist engineers and scientists with vast experience in the
execution and management of advanced engineering analysis projects. With the support of CDH
experts, our clients have improved the quality of their products, and significantly reduced
development cycle times.

The know-how that CDH has amassed through the successful completion of hundreds of unique
and varied CAE projects has projected CDH to a leading position in the engineering consultancy
business worldwide.

Leo W. Dunne
Managing director and co-founder CDH AG




ABOUT CDH

Philosophy

Optimal solutions arise from a combination of competence, experience and creativity. We support
our clients with complete CAE analysis capabilities and provide accurate, reliable results to guide
the critical design phase of the product development cycle. We combine our analysis competence
with sound engineering judgment and experience and an understanding of the total design
process.

Our objective is the goal of our client - an optimal and cost efficient product.

History

1990 Founding of CDH GmbH

2000 Change of corporate form to Aktiengesellschaft

2000 Opening of Nihon CDH located in Shin-Yokohama, Japan

2004 Opening of CDH Detroit, Inc. in Detroit, USA

2004 Opening of CDH Software Development Center near Freiburg, Germany

Service and Product Portfolio

Crash simulation Acoustic analysis
Occupant safety CFD simulation
Pedestrian safety Method development
Strength and stiffness analysis Training and consultancy
Misuse analysis Testing and measurement

Comfort analysis CAE software development




SERVICES

We view ourselves as strategic partners in the virtual development process from concept to final
design. In this role, accord on strategy and targets is of utmost importance. We take on the
responsibility for the analysis activities, thus providing to our clients valuable assistance in the
development process.

Through the use of advanced CAE analysis methodologies by experienced CDH staff a higher
level of product reliability can be achieved than that obtainable through traditional limited
testing procedures. Safety and reliability thus become a key factor in the successful enterprise.
The use of our technologies leads to significant reduction in design cycle times, with the associated
benefit to our clients of faster response to market demands.



SERVICES

Crash Simulation

The optimum distribution of the deformation energy absorbed by the structure during crash
leads to a minimization of deformation within the passenger compartment. By performing
numerical crash analysis of full vehicle or component models, CDH engineers work to ensure
that the proposed design satisfies stringent international crash regulations such as FMVSS, IIHS,
Euro-NCAP and US-NCAP.

Occupant Safety

Owing to air bags and other restraining systems, passenger safety has reached a high level of
maturity. However, potential remains for improvement in safety. The safety systems are required
to be more robust in terms of out of position and misuse performance. CDH engineers support
with simulation analysis optimal design of passenger safety systems such as airbags, belt tensioning
and head rest systems thus reducing risk to occupants in the out of position and misuse situations.

Pedestrian Safety

In addition to occupant safety, pedestrian safety represents an important factor in vehicle safety.
In cooperation with international automobile manufacturers, CDH developed its own crash
impactors (e.g. upper and lower leg, child and adult head) for pedestrian safety analysis. Analysis
and optimization of design measures and safety systems to minimize injury risks of pedestrians
is a central element of vehicle safety services at CDH.




SERVICES

In a critically competitive market, passenger comfort is an important customer acceptability
criterion. Our NVH engineering team helps customers to identify comfort and noise problems
in early design stage or in trouble-shooting situations, where a practical solution must be provided
in short time. CDH provides measures to optimize ride comfort and interior noise fulfilling
customers comfort, cost and weight targets.

Full vehicle

- Full vehicle system modeling

- Low frequency NVH analysis (booming engine noise, road noise, etc.)

- SEA analysis for high frequency NVH

- Stochastic and robustness analysis to evaluate effects of production- and material quality variation.



SERVICES

Body structure

- Body in white static linear analysis to evaluate stiffness, global torsion & bending, local attachment

points and stress and strain distribution
- Body structure optimization (shape and thickness)
- Radiated energy analysis
- Panel contribution analysis on interior noise
- Acoustic modal analysis
- Numerical acoustic optimization
- Trim modeling
- Correlation between test and CAE

Components

- Comfort analysis of seats

- Brake squeal and static analysis

- Stiffness and acoustic analysis of engine and gearbox

- Misuse of exterior and interior components such as doors, tailgate, etc.
- Mirror vibration analysis and optimization

Suspension system

- Suspension system modeling including reduced tire model
- Road noise, steering system and wheel unbalance analysis
- Body mount specification
- Suspension system tuning

Method development

- Generation of FEM tire models for full vehicle comfort analysis using NASTRAN

- Design of experiments (DOE) and multi disciplinary optimization (MDO) of components or body

structures to find a global optimum.

- Based on experimental data, development of FEM models for aluminum-, glue- or foam materials

to improve simulation quality and precision.



SERVICES

Computational fluid dynamics (CFD) has become an integral part of the automotive design process
to evaluate vehicle styling, packaging and passenger comfort. CDH engineers provide fluid
analysis in the area of external aerodynamics, underhood thermal management and passenger
compartment air conditioning (HVAC).




SERVICES

The know-how that CDH has amassed through the successful completion of hundreds of unique
and varied CAE projects has projected CDH to a leading position as a CAE management consultant.
CDH expert advice can assist management to develop strategies guaranteed to enhance product
quality and reduced costs in a competitive market.

We offer neutral and objective advisory services related to:
- Specific project strategies

- Staff selection and training requirements

- CAE hardware and software acquisition policies




SERVICES

Using physical testing information, CAE engineers are able to calibrate their virtual models and
develop specialized modeling techniques for complex mechanical systems ensuring an accurate
virtual model generation. CDH offers testing services to support vehicle developments in the
area of noise and vibration, static and dynamic stiffness, durability and material science.




SERVICES

Noise and Vibration

- Modal and vibration analysis on various body in white, trimmed body, chassis components,
engine components, etc.

- Inertance and sensitivity measurement of full vehicle

- Transfer path analysis from axle coupling points to comfort points

- Acoustic testing in drive operation (e.g. engine idle mode)

- Acoustic measurement on a 4 wheel chassis dynamometer in semi-anechoic chamber

- Vibration tests on a large variety of components

- Ride comfort testing

- Road surface testing

Static and Dynamic Stiffness

- Measurement of fixed structures, such as bodies, steering columns, machine pedestals to determine
e.g. dynamic body stiffness at axle attachment points
- Measurement of bearings and absorber elements to determine static and dynamic characteristics

Durability

- Measurement of operational loads

- Tests on probes, components, structures and systems

- Vibration- and strength durability measurement, if required under various temperature and air
pressure conditions.

- Life service test of components, e.g. doors, closures, if required under various temperature and
air pressure conditions.

- Thermo shock load measurement of fluid transporting parts, e.g. radiator or surge tanks




ENGINEERING SOFTWARE DEVELOPMENT

Accessing over 180 man-years of project experience know-how, CDH offers a range of special
purpose tools individually tailored to satisfy client requirements. In particular, we concentrate
on improving the efficiency of standard software by providing unique solution alternatives where
appropriate.




ENGINEERING SOFTWARE DEVELOPMENT

CDH/VAO - Vibro Acoustic Optimizatzion Software

CDH/VAO is an interactive computational engineering tool for engineers to provide fast and
reliable solutions to design engineering and test department problems. CDH/VAO offers response
analysis interactive model modification, acoustic cavity and radiated energy analysis, stochastic
and robustness analysis, transient analysis and design optimization.

CDH/AMLS - Automated Multi Level Substructuring for NASTRAN

CDH/AMLS is a revolutionary new software that dramatically reduces the cost of frequency response
and eigenvalue analysis for large finite element models. In Automated Multi Level Substructuring,
a finite element model with million of degrees of freedom is automatically divided into about
10.000 substructures. CDH/AMLS can be used in normal modes (SOL 103), modal frequency response
(SOL 111), modal transient response (SOL 112) and structural optimization (SOL 200) solution
sequences.

CDH/SPOT - Automated spot welding and glueing tool

CDH/SPOT is an unique program for automated generation of joint models specifically designed
to work with finite element models of automotive body structures. The joint types generated by
CDH/SPOT include spot welds, glue and seam weld joints. The joint model introduced in CDH/SPOT
is one of the most advanced that provides correct stiffness and is capable of extracting additional
data at the spot weld points, if desired. A salient feature is a strong link to the geometrical data
generated by a CAD program, thereby enabling joint design and modeling to be performed
simultaneously.

/AMLS

Automated
MultiLevelSubstructuring

welding and glueing tool




REFERENCES

We are proud that the following clients have placed their trust in CDH expertise, services and

software products:

Adam Opel AG

AUDI AG

BMW AG

Daihatsu Motor Corporation
DaimlerChrysler AG

Ford Motor Corporation

GM Holden’s Automotive Ltd.

Honda Motor Corporation.
Jaguar Cars, Ltd.
Land Rover

Mazda Motor Corporation

Nissan Motor Corporation
PSA Peugeot Citroén
Renault SA

Saab Automobile SA

Seat SA

Suzuki Motor Corporation
Subaru

Toyota Motor Corporation
Volkswagen AG

Volvo AB

Wilhelm Karmann GmbH



LOCATIONS

GERMANY

CDH AG

Unterlettenweg la

85051 Ingolstadt

Tel. +49 (0) 841/97481-0
Fax +49 (0) 841/9 74 81-17
E-Mail: cdh@cdh-ag.com
www.cdh-ag.com

USA

CDH Detroit Inc.

7 West Square Lake Road
Bloomfield Hills

Michigan 48302-0462

Tel. +1 (248) 758-2331

Fax +1 (248) 758-2332
E-Mail: cdh-na@cdh-ag.com
www.cdh-ag.com

CDH AG

Special Applications

Am Marktplatz 6

79336 Herbolzheim

Tel. +49 (0) 76 43/93 77-0
Fax +49 (0) 76 43/93 77-29
E-Mail: cdh@cdh-ag.com
www.cdh-ag.com

JAPAN

CDH Japan Ltd.

Shin-Yokohama UU Bldg. 8F

2-5-2 Shin-Yokohama Kouhoku-ku
Yokohama Kanagawa, 222-0033
Tel. +81 - (0) 45-478-22 77

Fax +81 - (0)45-478-22 78

E-Mail: cdh@cdh.co.jp
www.cdh.co.jp







