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Course on Dynamic Material Behavior

INTRODUCTION AND MOTIVATION
Fraunhofer Society, Ernst-Mach-Institute, presenter
Classification of dynamic material behaviour in automotive, military and

space applications

STRAIN RATE DEPENDENT STRENGTH
e elasticity, plasticity across the strain rate regime
e stress wave experiments to determine dynamic strength
High-speed tension, Hopkinson-Bar experiment; Taylor-Test
e constitutive models of dynamic deviatoric strength

SHOCK WAVES
e Theory of shock waves and equation of state for materials
e Shock wave experiments to derive dynamic materials behaviour
plate impact, contact detonation, laser shock
phenomena of release and spallation

THEORY OF HYDROCODES
e Fundamental Equations
o Discretisations
e Choice of description for different applications classes

DYNAMIC BEHAVIOUR AND MODELLING OF CHOSEN MATERIALS
e high strength steel
e concrete:
heterogeneity, porosity, damage
e composites:
equation of state and orthotropic materials, fibre failure and delamination

characterisation

The presentation units will be accompanied by excercises considering practical
examples and questions in dynamic material analysis.



Personal Data;

Place of Birth:

Affiliation:

Education:

1989
1994

1995

1996
since 9/1996

2000

2001

Werner Riedel
Dr.-Ing., Visiting Professor

26.01.1970 in Ingolstadt, Germany

Dr.-Ing., Visiting Professor Head of Structural Dynamics Group
Kondo & Nakamura Group Safety Techn. and Protective Structures
Materials & Structures Laboratory Fraunhofer Ernst-Mach-Institute

Tokyo Institute of Technology Am Klingelberg 1

R3-9, 4259 Nagatsuta, Midori, Yokohama D-79588 Efringen-Kirchen, Deutschland
Kanagawa 226-8503, Japan Tel.: +49 7628 9050 92

Tel: +81-45-924-5340 Fax.: +49 7628 9050 77

Fax: +81-45-924-5302 riedel@emi.fhg.de; www.emi.fhg.de

High school degree (Abitur); Ingolstadt, Bavaria, Germany;

Full degree in mechanical engineering (German ‘Diplomingenieur’), speciality:
research and development; Polytechnical University of Munich (TUM);

Dipléme d’Etudes Approfondies (French master’s degree) on numerical methods
in engineering at Université de Technologie de Compiegne, France;

10 months compulsory military service

Scientist at Ernst-Mach-Institute (EMI), Fraunhofer Society for Applied Research,
Freiburg; Department of Numerical Simulation

Dissertation (Dr.-Ing.) at University of Armed Forces at Munich.

Topic: Finite Element Modeling of Concrete under Dynamic Loading;

Fraunhofer management course for future leaders

Professional Experience:

1990-1996

since 9/1996
04/2001
01/2003
01/2004
04/2006

Languages:

industrial internships and employments in parallel to university studies:
AUDI AG, Daimler-Benz Aerospace, MiRIbeck AG, Schubert&Salzer

at Ernst-Mach-Institut:

Head of R&D group ‘Dynamic Material Characterization

Deputy head of department ‘Material Dynamics’

Head of department ‘Material Dynamics’ supervising 22 full time employees
Visiting Professor at Tokyo Insitute of Technology, Japan

English, French (German as native speaker)

Yokohama, June 2006
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Examples of R&D Projects:

Development of Material Models in Finite Element Codes

Concrete under Dynamic Loading (PhD thesis); Developer of the RHT concrete model
implemented as standard in AUTODYN™ since 2000; used internationally by renowned establishments:
FOI defence agency Sweden, Sandia National Laboratories US, German Armed Forces Technical Centres
Composites models for space protection shields: Advanced Damage Models for Numerical Simulations
Codes, Contract with European Space Agency ESA, No. 12400/97/NL/PA, 2001 to 2004; manager of
joint project with Century Dynamics, UK

Modelling of Crashworthiness for Automotive Industry

Characterisation and Modelling of a Structural Polymer Material, EMI report | 36/02, for BMW, 2001

B.Boschet, W. Riedel, Modelling the BAYPREG-F® Sandwich for Crashworthiness Simulations, EMI reports | 64/05
for Bayer Material Science, 2005

Dynamic Failure of a Carbon Fibre high-pressure Hydrogen Storage Vessel; Development of a Numerical Model and
Experimental Validation; project for a global car manufacturing company started in 2004

Vulnerability of Composite Aircraft Components

Numerical (and Experimental) Studies on Hydraulic Ram Effects in a Composite Wing Section,
EMI-Report | 89/02, for EADS Military Aircraft, Germany, 2002

Air Senior Representatives LTTP ‘Aircraft Survivability Technologies’, key contributions to US-GB-F-D
cooperation, composite characterisation and numerical simulations, funded by German MoD (ref. 9)





