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4a engineering - Business Units

Optimized packages for 

common material models 

for LS -Dyna, PamCrash 

and Abaqus.

Validated material 

cards

Seamless testing and 

simulation solution for 

automated material 

characterization

Testing hard - and 

software

Static and dynamic 

material characterization 

from specimen to 

component validation ï

all under one roof

Material 

characterization

Testing and multiphysics

modelling of battery cells, 

cell stacks and modules. 

Battery Testing and 

Simulation
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The new chapter of universal material testing
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Quo vadisé
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static regime

speed range

force range

0.0001 m/s - 3.2 m/s 

25kN

everything you need for 

complex material 

characterization on a

single machine

steel

plastics

light metals

dynamic regime

cyclic regime
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specifications

max. force  25kN

max. speed  3.2m/s

max. stroke  200mm

energy  600J

frequency  ~30Hz

modes  of  operation

static

dynamic

cyclic



Why we do ité
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Testing range
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user  interface

high speed  camera

servo  drive , electronics

drive  unittesting chamber

support structure
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dimensions

weight  1500kg

x / y / z  320 / 70 / 205cm

power  3 phases  400V
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modularity

exchangeable test chambers

Á fast change of test setups

integration of additional modules
Á thermal chamber

Á battery test chamber

key for extensive automation
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closed during operations

2 stop opening for fast operation

change of specimen

change of setup

observation window with dimming 

possibility

test  chamber
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e.g.

KIc based  an ASTM E399

special  setups

fully compatible  with IMPETUS test  setups

e.g.

ISO 178

ISO 7438
é

bending  tests

e.g.

ISO 6892-1

ISO 527

ISO 26203-2

ISO 18872
é

tensile  tests

e.g.

ISO 6603

puncture  / impact  tests

e.g.

crash box
é

similar to sled test or

drop tower

component  tests

e.g.

ISO 844

compression  tests
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bending  test
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bending  test
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puncture /punch  test
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puncture /punch  test
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puncture /punch  test : Nakajima test  setup  ï FLC determination

Clamping diameter: 30mm

Counter bearing diameter: 28mm

Impactor diameter: 12.7mm (1/2 inch)
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puncture /punch  test : Nakajima test  setup  ï FLC determination

Cam 1 Cam 2 3D Graph
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dynamic  compression  test
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dynamic  compression  test

Å Rigid support up to 

30kN

Å >30kN support starts 

moving at almost 

constant force

Å Allows for impactor 

deceleration

Å Immediate reuse 

possible
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compression  test  (celanese )
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tensile test
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tensile test
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seamless DIC integration

integrated mounts for full 3D DIC capability

fully time synchronized with DAQ system

closed environment to minimize external 

factors (e.g. reflexions)

glare free vision

automated processing of DIC
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seamless DIC integration



© Copyright 4a engineering GmbH - 24.03.2026 M. Schwab; pres_26032401_mars_eng_Ilinovis-v11

seamless DIC integration

Á Sample preparation with the speckle pattern

Á Attaching the jig to the specimen

Á Put the prepared sample at the counter bearing

Á Perform the dynamic tensile test

Á Activate the bright lights

Á Start the recording of the high-speed camera

Á Immediately evaluate the DIC images

Á Finally store the recorded data in the VALIMAT database

executed automatically

manual operation


