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Generate datasheets according to standards Missing link to simulation data input ï 

datasheet is not enough
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Creation of a Ădigital twinñ of a material

Static and dynamic 
mechanical characterization

Modelling and 
parameter identification

Validation and 
implementation to 

bigger models

Fully automated FE 

model generation
Automated 

optimization workflows

1
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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



Thermal chamber add on
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Camer

a

Airflow

seamless DIC 

integration

Heating / cooling unit

provides hot / cold 

airflow

Inside view  on 

specimen
Temperature range: -40°C to 

+120°C

Cooling based on refrigeration 

cycle - no liquid nitrogen required

Thermally insulated chamber

Heating / cooling unit provides hot 

/ cold airflow

Airflow circulates between 

chamber and heating / cooling unit



© Copyright 4a technology GmbH - 25.03.2026 M. Schwab, rep_26032401_mars_Characterization_Modelling_LINOVIS

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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seamless DIC integration
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puncture /punch  test : Nakajima test  setup  ï FLC determination

Cam 1 Cam 2 3D Graph
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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
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VALIMAT ® from test to material card
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Advantages

manage test results (import, export, filter, 

evaluation)

statistics

material card generation

automated parameter identification

complex models

validation of material card

database of test results and simulation data

direct link between test and simulation

https://www.4a-engineering.at/4a-valimat
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VALIMAT ® from test to material card
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ÁPlenty of direct implemented LS-Dyna material models (also Abaqus, PamCrash )

ÁWhole number of LS-Dyna material models is available through userdefined material cards

VALIMAT ® material models
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HPDC Aluminum characterization
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Tests

Generation of the material card

Validation of the material card

Simulation models

Direct link between simulation 

models and test data
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HPDC Aluminum characterization
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AutoFit workflow for automated 

parameter identification
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VALIMAT ® Workflow for Material Card Generation - AUTOFIT
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parametrized material card

Hardening
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Use case: Aluminum HPDC characterization
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HPDC Aluminum characterization: clamped 3 -point bending (stretch bending)
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ductile alloy

Å no significant strain rate sensitivity in hardening

Å pronounced strain rate sensitivity of fracture strain 

and max. force

PT static

PT dynamic
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Á flow curve (generalized Voce):

Ádamage model: Lou Huh1

HPDC Aluminum characterization
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Q1: https://pureadmin.unileoben.ac.at/ws/portalfiles/portal/8084698/AC16406039.pdf
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Use case: Fiber reinforced polymer
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From test to material card ïPA LGF30 *MAT_215

···· averaged test curves

result of simulation
90° orientation

static & dynamic bending

dynamic puncture test

dynamic bending

0°, 30°, 90° orientation

dry

dry

dry

cond.

cond.

cond. wet

wet

ELTYP4

0.5 mm

Source: P Reithofer, failure criteria SFRT and LFRT
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Use case: Dual Phase steel
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Test results dual phase steel base material

tensile tests
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Case
failed

samples

v0

[m/s]

lw
[mm]

b

[mm]

t

[mm]

l

[mm]

TT_1mmps 3/3 0.001 24 15.00 1.57 60.00

TT_10mmps 2/2 0.01 24 15.00 1.57 60.00

TT_100mmps 3/3 0.1 24 15.00 1.57 60.00

TT_1000mmps 2/2 1 24 15.00 1.57 60.00

*true stress / true strain based on 

local 2D DIC with l0=2mm
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Test results dual phase steel spot -welded

tensile tests
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*local displacement evaluted with 2D DIC; 50mm 

line segment symmetric across spotweld

Case
failed

samples

v0

[m/s]

lw
[mm]

l0
[mm]

b

[mm]

t

[mm]

TT_SW_1mmps 3/3 0.001 58.5 50 34.8 3.14

TT_SW_500mmps 3/3 0.5 58.5 50 34.8 3.14

TT_SW_2500mmps 3/3 2.5 58.5 50 34.8 3.14

TT_SW_3200mmps 3/3 3.2 58.5 50 34.8 3.14
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Use case: Metal forming / stamping
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Nakajima geometries: Generation of FLD
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5 mm

R15

10 mm 15 mm

20 mm

Counter bearing 
 28 mm

Clamping 
 30 mm

Impactor 
 ½ inch

5 mm 10 mm 15 mm

20 mm full



30

Test results, HSLA, 23 °C 

Nakajima

© Copyright 4a technology GmbH - 25.03.2026

M. Schwab, rep_26032401_mars_Characterization_Modelling_LINOVIS



31 © Copyright 4a technology GmbH - 25.03.2026

M. Schwab, rep_26032401_mars_Characterization_Modelling_LINOVIS

Hole expansion test ïresults: 3D DIC, local strain at crack initiation

Å Local strain measurement is 

applied at area of crack location

Å 4 line segments (green color) 

applied to measure hole expansion

Å Actual measurement of hole inside 

diameter at crack initiation 

illustrated as red line (inside 

diameter): 15.107mm
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Use case: Adhesives
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Case: Adhesive characterisation - interface
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Testing  hard - and software Material characterization Validated  material cards Battery  testing and simulation

Lap shear test setup 

(Mode II strength)

Butt joint test setup 

(Mode I strength)

DCB (Mode I 

energy)

Dynamic

Static


