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excellence in

plastics&simulation

TECHNOLOGY testing equipment

GmbH lightweight products

© Copyright 4a engineering GmbH - 9.3.2020 I N P H Y s I c s w E T R U s T
P. Reithofer, Ch. Schober, pres_20030901_pr_chob_eng_TT20-intro



4a business units

Dummies and Testing equipment Engineering and
testing facilities for generating material simulation for plastic
active vehicle data for the dynamic products and
safety simulation of plastics composites

Specialized
thin foams and

multi layer
materials
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efficient dynamic testing
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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

[JimPETUS
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IMPETUS® - universal testing machine m IMPETUS
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COMPRESSION TEST COMPONENT TEST SAMPLE MAGAZIN

BASIC
STANDARD uvﬂllTllhE

PROFESSIONAL
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from test to material card

4 vVALIMAT

excellence in
validation

Hardening Triaxiality Damage/Failure Anisotropic

ight 4a engineering GmbH - 9.3.2020 I N P H Y s I c s w E T R U s T
chober, pres_20030901_pr_chob_eng_TT20-intro




AUTOFIT feature VALIMAT

Automated optimization - O x
Menu 1 Optimization Fis) 1
S Status Name ek =
Optlm|zat|0n 11.63
Run 3PB_V2500]d00_L res1 'G
0_VISUAL_AUTO 10001 0 7.1_3PB_V2500_d00_Lres1{avg:4.7%/ max}12.8%) . vim
\ /
9.45
Clear e M
V 1_Optimization_YoungsModulus
Open LS-Opt Viewer v 8 p
DV Start v /™| 2_Optimization_flow_data PRUN() P 7.27 A
h = ¢ I
. z Hardening
Postprocess \/ e
f LE
Create report v /—"’__...""' 3_Optimization_strainrate PRUN(Q P N
¢ 5.10 A
Create material card \/
v 4_Vvalidation_3PB PRUN(G P
= 292 /
0.74
-0.00 0.21 0.42 063 0.84 1.08
Displacement [mm]
Close
! 4 sty Fit) F(s) sigleps) epsiepspkt)
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AUTOFIT feature VALIMAT

Automated optimization - O x
Menu & Optimization 5 2
R Status Name eE -
Optimization 2926
Run 3PB_V2500]d00_L res1 'G
0_VISUAL_AUTO 10001 0 6.1_3PB_V2500_d00_Lres1favg:1.6%/ max4.9%) vim
vV 3189
Clear _—
v / 1_Optimization_YoungsModulus AUTO 0
_ E
Open LS-Opt Viewer v \ p
iS5 Vol 2 Optimization_flow_data PRUN(c) 23.92
: Hardening
— = 2 ardenin
=
F ('
Create report v f-"___,..""" 3_Optimization_strainrate PRUN(Q P
€ 15.95
Create material card \/
v 4_Validation_3PB PRUN() P
" 7.97
-0.00
-0.00 208 5.96 8.94 11.92 14.89
Displacement [mm]
Close
! 4 sty Fit) F(s) sigleps) epsiepspkt)
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AUTOFIT feature VALIMAT

Automated optimization -
Menu 1 Optimization Fis) 1
S Status Name ek _
Optimization 19.88
Run 3PB_WV1_d0(_lres1 G
0_VISUAL_AUTO 1000(c) 0 3.1_3PB_V1| d00_lres1(avp:4.5%/ max:14}4%) vm
3IPB_WV2500/d00_lres1 !"'" "oy
e . N
v 3.1_3PB_\.-"2.,OD_d0lJ_§) W
.87 v
Clear R
v / 1_Optimization_YoungsModulus AUTO 0
Open LS-Opt Viewer v 8 p
DV Start v f-" 2_Optimization_flow_data PRUNC P 2387
L]
h =
_ ~y Hardening
Postprocess 2 [
S
('
Create report 3_Optimization_strainrate PRUNI(c)
15.87
Create material card \/
v 4_Vvalidation_3PB PRUN(G P
7.86
-0.14
-0.00 259 5.19 7.79 10.39 12.99
Displacement [mm]
Close
1 » || sit) Ft) F(s) sigleps) epslepspkt)
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AUTOFIT feature VALIMAT

Automated optimization - O x
Menu 1 Optimization Fis) 1
S Status Name ek _
Optimization 2928
Run 3PB_VO0p1_g00_Lres1 G
0_VISUAL_AUTO 1000 O 1.1_3PB_VOp1_d0o_Lres1(vg:20% max:d3.3%) vim
7 y:24 8%/ max: 7§
V .87
Clear R .
v / 1_Optimization_YoungsModulus AUTO 0
Open LS-Opt Viewer v 8 p
DV Start v /——’ 2_Optimization_flow_data PRUNC P 2387
L]
h z
= z Hardening
Postprocess \/ e
# LE
Create report v /—"__..."" 3_Optimization_strainrate PRUN(Q P
é 15.87
— <
Create material card
4_Validation_3PB
7.86
-0.14
-0.00 491 9.82 1473 19,64 24585
Displacement [mm]
Close -
1 * | sty Ft) F(s) sigleps) eps(epspkt)
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AUTOFIT feature VALIMAT

Automated optimization - 0O X
Menu 4 Optimization F(s) ly
— Status Name of b= -
Optimization 47370
3PBC_V3OGL_dDU_C_res1 G
v 00_00_AutoValues 1827 3.1_3PBC_M3000_d00_C.rds1(avg:1.9%/ rax:8.8%) vim
Stop 7
V 374.45
v 00_01_Validation_3PB_AUTO AUTO
Open LS-Opt Viewer v 8 p
DV Start v 01_00_Optimization_YoungsModulus AUTO 275.20 /
=
= Hardening
Postprocess o
2
v 01_01_Optimization_flow_data PRUN(c) -
175.94 / A
a2 p
w 01_02_Optimization_strainrate PRUN(c) f
v 76.69 >
I >
v 02_00_Validation_3PB PRUN(C) ol
\ 4 y
-0.45 1.55 3.5 5.55 7.55 9.55
03_00_Opt_3PBC PRUN(q) Displacement [mm]
4 > sit) F{) F(s) sigleps) eps(epspkt)
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AUTOFIT feature VALIMAT

Automated optimization - 1 X

Menu 4 Optimization F(s) 2

=) A== ]| Om
\/ | . []
o -1 7] OUTLOOK to next version e
| 3.8 L
e ——— Hardening
N oy & A
= @ P
v L
Y > > 1N
N Damage/Failure Anisotropic Triaxiality
9.55
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validated material cards

excellence in
plastics
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validated material cards

= isoP - isotropic Plastic

= frP — fibre reinforced Plastic

= comP - composite

= foam

Materialcard detail

compression/tension
asymmetry

validation on component

standard

isoP & frP

isoP & frP
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EvaLimaT

BimpPETUS

Comprehensive overview

4C

4a test packages

thermoplastic materials
setups & measurement definition

excellence in ..
from test to material card
efficient dynamic testing for

plastics, foams, composites, ...

@ Copyright 4a engineering GmbH - 27.11.2019 version 5

*Standard package optionally includes temperature-based measurements

s we TRUS-T dq


https://www.4a-engineering.at/downloads/19112705_mr_hpot_srie_pr_eng_4a-test-packages-thermoplastics.pdf

validated material cards - injection mold for plastics

Dom & Wall thickness Plate 120 x 80 x 2 mm

Multi-Specimen &
XX-Rib & Component
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validated material cards
ready to use for your crashsimulation
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P ENGINEERING

excellence in
simulations
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P ENGINEERING

excellence in
material models
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~30% of failure strain
Research and development e

= material models

= simulation methods

= testing methods
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P ENGINEERING

= product development

= material characterization

= numerical simulation methods
= polymer and materials science __
= fiber reinforced plastics and composites

SERVICE
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Partners and special thanks
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TRAVEL CHARME
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Bergresort Werfenweng

Plastics on the test rig
=Testing and simulation
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Excellence in Science

]SOL CORPORATION
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SWISS

Video Kommunikation GmbH —
Technisches Fernsehen
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