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intelligent reliable solutions for plastics, composites, metals, foams, ...
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2004 - motivation

material variety bending load case
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Source: R. Luijkx - Kunststoffmaterialien in der Interieur
Funktionsauslegung bei Audi AG, 4a Technologietag 2010
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efficient dynamic testing

= desktop testing device

= instrumented high-speed testing
= acceleration - force / displacement

= impact velocity 0.5 - 4.5 m/s

[ imPETUS
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= 3-point bending for thermoplastics and
compression testing for foam materials

3 POINT BENDING [JCOMPRESSION TEST
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= research on different load cases
uniaxial and biaxial behavior
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= everything for your dynamic material card
(i.e. *MAT 187) with general yield surface
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from test to material card

concepts
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from test to material card

desktop testing device

= instrumented high speed testing
= acceleration - force / displacement

= impact velocity 0.5 - 4.5 m/s
= maximum energy 50 J

= easy approach - deformation
plastics = bending - *MATERIAL CARD

foams - compression >*MATERIAL CARD
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from test to material card
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deformation - failure
creep - static - crash
isotropic - anisotropic
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intelligent reliable solutions for plastics, composites, metals, foams, ...

[ impPETUS @ vAaLimAT [AmvicromEc [ElFIBERMAP

foams

thermoplastics

fiber reinforced plastics (SFRT & LFRT)

composites (carbon)

efficient from test to validated 3D anisotropic individual mapping
dynamic testing material cards material cards process information
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intelligent reliable solutions for plastics, composites, metals, foams, ...

.VALIMAT

manage test results
(import, export, filter, evaluation)

= statistical analysis

= automated report and workflows

= material card generation and validation
for LS-DYNA, PAM-CRASH, ABAQUS

for all material types
from test to validated material cards
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= single pendulum up to 4.5 m/s
= double pendulum up to 8 m/s
= standard test methods
= specialized test methods
= component testing

» advanced measurement

plastics and composites
efficient dynamic testing
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intelligent reliable solutions for plastics, composites, metals, foams, ...
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for all material types plastics and composites
from test to validated material cards efficient dynamic testing
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material characterization service

efficient high-dynamic testing
dynamic material behaviour

plastics, foams, composites, ...

validated material cards ready to use for your crash-simulation
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PACKAGES

validated material cards
for LS-DYNA®, PamCrash®, Simulia ABAQUS®

m isotropic PLASTIC

isotropic elastic visco plastic

frp

orthotropic elastic visco plastic

m composite PLASTIC

orthotropic elastic damage

- foamed PLASTIC

isotropic hyper-elastic
based on static and dynamic compression tests

fiber reinforced PLASTIC
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* card per orientation and averaged provided
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Isotropic-elastic, visco-plastic material model
vonMises yield surface with associated flow rule

UV"‘? based on 3-point bending test setups conducted
|, g at2static and 3 dynamic velocities up
Hardening to 4.4 m/s

Epd

_— failure is not considered

J .

Damage/Failure
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2 vALIMAT

Typical examplary material card:
LS-DYNA *MAT 024
Pam-Crash MATER103

Abaqus *PLASTIC
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Isotropic-elastic, visco-plastic material model
vonMises yield surface with associated flow rule

Uvmf based on 3-point bending test setups conducted
| & at 2 static and 3 dynamic velocities up '
Hardening to 4.4 m/s
] ]
@pn |
T~ tension/compression assymetry depicted vL s
Triaxialityﬂ O - ' -
R\ .
Epﬂ 1
A failure set to mean max. principal strain of Typical examplary material card:
T—=7 conducted tests LS-DYNA *MAT 024
Damage/Failure Pam-Crash MATERI103

Abaqus *PLASTIC
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Damage/Failure

Isotropic-elastic, visco-plastic material model
Drucker-Prager yield surface with a non

associated flow rule ¢
based on 3-point bending test setups conducted
at 2 static and 3 dynamic velocities up '
to4.4 m/s
] ]
based on tensile testing ‘L ¢
tension/compression assymetry ‘ '
O: < Ej -

failure set to mean max. principal strain with
strain rate dependency of conducted tests LS-DYNA *MAT I87L

Pam-Crash MMATER
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Typical examplary material card:
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vaLID Isotropic-elastic, visco-plastic material model
V Drucker-Prager/complex yield surface with a non
associated flow rule ¢
Uvmf based on 3-point bending test setups conducted
| & at 2 static and 3 dynamic velocities up '
Hardening to 4.4 m/s
] ]
Byl o
= based on tensile testing ‘L ¢
;;:yﬂ tension/compression assymetry ‘ _ '
®:-': ': |-
@‘\/ ZUIIy aéijusted t:;axi?_l(ijty curve wil’:h strgin ra;e Typical examplary material card:
S ependency and validation on all conducte LS-DYNA *MAT 187
Damage/Failure €SS Pam-Crash MMATER, MMM
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0°& 90° card defined as:
isotropic-elastic, visco-plastic material model
vonMises yield surface with associated flow rule

based on 3-point bending test setups conducted
at 2 static and 3 dynamic velocities up
to4.4 m/s

longitudinal and transversal card provided

failure is not considered
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2 vALIMAT

Typical examplary material card:
LS-DYNA *MAT 024
Pam-Crash MATERI103

Abaqus *PLASTIC
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STD

0°& 90° card defined as:
isotropic-elastic, visco-plastic material model
vonMises yield surface with associated flow rule

based on 3-point bending test setups conducted
at 2 static and 3 dynamic velocities up
to4.4 m/s

longitudinal and transversal card provided

failure set to mean max. principal strain of
conducted tests
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Typical examplary material card:
LS-DYNA *MAT 024

Pam-Crash MATER103
Abaqus *PLASTIC
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anisotropic-elastic, visco-plastic material model
composite/micro-mechanics based approach

based on 3-point bending test setups conducted
at 2 static and 3 dynamic velocities up
to4.4 m/s

failure set to mean makx. principal strain of
conducted tests
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Typical examplary material card:
LS-DYNA *MAT 157, *MAT 215
Pam-Crash MMATER
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e anisotropic-elastic, visco-plastic material model
\/ composite/micro-mechanics based approach
Uvmf based on 3-point bending test setups conducted
| £ at 2 static and 3 dynamic velocities up '
Hardening to4.4 m/s
] ]
Epﬂ .
~\_—  damage initiation and evolution model VL s i
Damage/Failure E
| 4

Typical examplary material card:
LS-DYNA *MAT 157, *MAT 215
Pam-Crash MMATER
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YouTube CHANNEL ({3
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https://www.youtube.com/channel/UCgzo_QL773e_1XAT8_-FaZg
https://www.youtube.com/channel/UCgzo_QL773e_1XAT8_-FaZg
https://www.4a-engineering.at/4a-impetus
https://www.4a-engineering.at/4a-valimat
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