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▪ Introduction

▪ IMPETUS™ - efficient dynamic testing

▪ VALIMAT™ - from test to validated material cards

▪ Summary
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Outline
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excellence in ..

plastics simulation 

testing equipment

lightweight products
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▪ efficient high-dynamic testing

▪ dynamic material behaviour

▪ plastics, foams, composites, …

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

material characterization - services
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intelligent reliable solutions for plastics, composites, metals, foams, ...
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▪ instrumented high speed testing

▪ Acceleration → Force / Displacement

▪ High speed camera

▪ Sync. Recording

▪ impact speed 0.5 – 4.5 m/s

▪ maximal energy up 50 J 

IMPETUS™ - efficient dynamic testing
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IMPETUS™ - efficient dynamic testing

bending test puncture test

compression test

tension bending test

tensile test
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IMPETUS™ - efficient dynamic testing

Plastic

Foam

Composite

Aluminum

Metals

(20 - 30 mm)

(1 - 4 mm)

(1 - 4 mm)

(1 – 2.5 mm)

(0.5 – 1.5 mm)

typical

thickness

~
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IMPETUS™ - dynamic tensile test

▪ Compatible with IMPETUS™ Gen. 4 & 5 

▪ Parts of the dynamic tensile test 

▪ Test setup 

▪ Piezo load cell  

▪ Pendulum Head 

▪ Sample holder 

▪ Mounting kit for sample holder

▪ Highspeed Camera for DIC

▪ LED-Lights

LED Control
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Dynamic tensile test setup

servo hydraulic test machine

IMPETUS™ new dynamic tensile test

▪ Comparison Aluminum
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IMPETUS™ - bending tests strain rates ~20 1/s
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MBW 1.5mm

22MnB5 1.5mm

DP800 1.5mm

AC300 2.5mm
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Source: An experimental and numerical study of energy absorption in 

thin-walled high-strength steel sections, Venkatapathi Tarigopula, 

Magnus Langseth, Odd Sture Hopperstad & Arild Holm Clausen 

Structural Impact Laboratory (SIMLab), Department of Structural 

Engineering, Norwegian University of Science and Technology 

(NTNU), Norway

IMPETUS™ - bending tests strain rate dependence
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same strain rate 

dependence

can be found 

in literature 

as well as 

measured 

force/displacement

IMPETUS dynamic 10 1/s

static 0.01 1/s
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VALIMAT ™ - from test to material card
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VALIMAT™

Advantage

Handling of bigdata

Complex models

Good correlation to simulation

Databases

Testresults

Simulation Optimization

Workflows
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VALIMAT ™ - from test to material card
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▪ Cut out samples from real cover

▪ Check quality of provided material cards

▪ Calibrate material card

Case: Smartphone Cover
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fracture models → *MAT_ADD_EROSION

Strain rate 

dependency

Post failure

Triaxiality
Damage/Failure
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1. Tests provided by customer 

2. Import in VALIMAT™

Case: Ultra-high strength steel
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Tensile
Notched Tensile  

(r=4mm)

Double Notched 

Shear ( 0°)
Double Notched 

Shear  ( 45°)

Databases
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1. Tests provided by customer 

2. Import in VALIMAT™

3. *MAT_024 – Hardening

Case: Ultra-high strength steel
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Parametric Hardening function - Validation

TT R4 S0 S45
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1. Tests provided by customer 

2. Import in VALIMAT™

3. *MAT_024 – Hardening

4. *MAT_ADD_EROSION - Failure

Case: Ultra-high strength steel
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R4TT S0 S45

Damage/Failure model : GISSMO



26

1. Tests provided by customer 

2. Import in VALIMAT™

3. *MAT_024 – Hardening

4. *MAT_ADD_EROSION - Failure

Case: Ultra-high strength steel
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Damage/Failure model : DIEM

R4 S0 S45TT
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intelligent reliable solutions for plastics, composites, metals, foams, ...
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efficient dynamic testing

from test to validated material cards

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

manage test results

(import, export, filter, evaluation)

statistics

automatic report

material card generation

material card validation

plastics and composites
for all material types
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intelligent reliable solutions for plastics, composites, metals, foams, ...
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efficient dynamic testing

from test to validated material cards plastics and composites
for all material types

Triaxiality Damage/Failure

Hardening

a

Anisotropic
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Thank you for your attention!


