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4a engineering GmbH

A polymer and materials

A product development

A fiber reinforced plastics and composites
A numerical simulations methods

A method and software development
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Material characterization - services

A efficient highly-dynamic testing
A dynamic material behaviour

Apl astics, foams, composites, &
A validated material card ready to use for your crash-simulation
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Intelligent reliable solutions for plastics, composites, metals, foams, ...

2 VvALIMAT [JimpPETUS

YN

zqﬁ

QY
- -~
N~

-1

Sump a
I . /’

I P
Hardening Anisotropic
€
M
T —-n T
Triaxiality Damage/Failure
for all material types efficient dynamic testing
from test to validated material cards plastics and composites
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Motivation

A typical customers request for plastics

A GISSMO with *MAT_024 (*MAT _187 internal faillure model)

Failure Curve Example: Localization of tension rod
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source: F. Neukamm i GISSMO i Material modeling with a sophisticated
failure criteria, LS-Dyna Developer Forum 2011, Stuttgart
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From test to material card VA L | M AT
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From test to material card m IMPETUS
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From test to material card m IMPETUS
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| MP E T U-Sfficient dynamic testing

| MPETUSE -~
static ~ Imm/s
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| MP E T U-Sfficient dynamic testing

puncture test
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| MP E T U-Sfficient dynamic testing

bending test
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