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4a Summer School

Evaluating and checking test data
Interpretation of typical results
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2nd week - Advanced topics

14. July - Evaluating and checking test data 

interpretation of typical results

15. July - general yield surface (*MAT_187) and other material models, 

failure approaches and comprehensive Autofit setup

16. July - Fiber reinforced plastics and their modelling approach

an extensive guide

17. July - Python: a powerful tool with VALIMAT®, 

user defined material cards/specimen 
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Content of session 5

IMPETUS® - new efficient dynamic tensile test

VALIMAT® - import external test data

Evaluating and checking test data - Interpretation of typical results© at 4a engineering GmbH
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IMPETUS®- new efficient dynamic tensile test

S. Riemelmooser, M. Rollant, C. Schober, pres_20071701_srie_mr_chob_Summer-School-Day5
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▪ Hardware consists of 3 main parts

▪ counter bearing system 

▪ sample clamping 

▪ pendulum impactor head 

→ Ease of use operation!

IMPETUS® - dynamic tensile test

© Copyright 4a engineering GmbH - 17.07.2020

S. Riemelmooser, M. Rollant, C. Schober, pres_20071701_srie_mr_chob_Summer-School-Day5

© at 4a engineering GmbH



6

▪ Time [ms]

▪ time-synchronous data is essential

▪ Force [N]

▪ piezo load cell 20 kN

▪ Stroke [mm]

▪ incremental angle sensor

▪ digital image correlation (DIC)   → Now it’s getting complex, isn’t it?
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Measurement technique

What we basically measure during the test?
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Measurement technique with DIC

Now it’s getting complex, isn’t it?

Test results

Time-synchronous data?

Integrated 5V Trigger output

at the IMPETUS® pendulum
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Measurement technique with DIC

Now it’s getting complex, isn’t it?

Calibrated DIC recording?

Position 2

Calibration 2

Position 1

Calibration 1

Predefined camera positions 

attached to the pendulum
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Measurement technique with DIC

Now it’s getting complex, isn’t it?

DIC “standard" nomenclature 

for optical measurement data

Handling the recorded data?y

x
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Measurement technique with DIC

It’s not complicated!

Integrated 5V Trigger output

at the IMPETUS® pendulum

DIC “standard" nomenclature 

for optical measurement data

Predefined camera positions 

attached to the pendulum

Efficient dynamic testing!

Time-synchronous data!

Calibrated DIC recording!

Easy data handling!
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▪ Sample preparation with the speckle pattern

▪ Attaching the jig to the specimen

▪ Put the prepared sample at the counter bearing

▪ Perform the dynamic tensile test
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Testing procedure
Have to be done manually

Is executed automatically

▪ Activate the bright lights

▪ Start the recording of the high-speed camera

▪ Immediately evaluate the DIC images

▪ Finally store the recorded data in the VALIMAT database
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Dynamic tensile test - unreinforced plastic

comparison 4a IMPETUS® / external ZWICK
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Typ A, 3m/s
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Dynamic tensile test – reinforced plastic PPLGF30

comparison 4a / external

© Copyright 4a engineering GmbH - 17.07.2020

S. Riemelmooser, M. Rollant, C. Schober, pres_20071701_srie_mr_chob_Summer-School-Day5

0

25

50

75

100

125

150

0.00 0.02 0.04 0.06 0.08 0.10

St
re

ss
  [

M
Pa

]

Strain [-]

IWM 0°_20/s

IWM 90°_20/s

4a 0°_50/s neu

4a 90°_50/s neu

External 0°

External 90°

4a 0°

4a 90°

With the kind support by

© at 4a engineering GmbH



14

TT – LIVE 
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VALIMAT® - import external test data

simulation

prototypes

engineering

concepts

production

lightweight

plastics

external Test data

smart data 

handling© at 4a engineering GmbH
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▪ 4a Standard (incl. DIC) ▪ ASCI / Excel
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VALIMAT® - import external test data

2 different import options
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VALIMAT® - import external test data

4a Standard (incl. DIC)

4a DIC standard designation

000_Time [s]

022_Force [N]

010_Displacement_Crosshead.Y [mm]

042_Strain_2P.Y [%]

030_Stress_Parallelarea-tech [MPa]

032_Stress_Parallelarea-true [MPa]

110_Displacement_Point1.X [mm]

111_Displacement_Point1.Y [mm]

112_Displacement_Point1.Z [mm]

120_Displacement_Point2.X [mm]

121_Displacement_Point2.Y [mm]

122_Displacement_Point2.Z [mm]

011_Displacement_2P.Y [mm]

401_Strain_Parallelarea-true.X [%]

402_Strain_Parallelarea-true.Y [%]

403_Strain_Parallelarea-true.Z [%]

404_Strain_Parallelarea-true.XY [%]

411_Strain_Area1-true.X [%]

412_Strain_Area1-true.Y [%]

413_Strain_Area1-true.Z [%]

414_Strain_Area1-true.XY [%]

…

500_Strainrate_2P.Y [%/s]

502_Strainrate_Parallelarea.Y [%/s]

900_Trigger [-]

901_Trigger_AfterPreLoad [-]
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Evaluating and checking test data

Interpretation of typical results
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VALIMAT® - Setting options 

in the evaluation

▪ Filter

▪ Evaluation of the displacement

▪ Evaluation of the velocity

▪ Zero-point-evaluation

▪ Identification of failure

▪ Stress / strain evaluation

▪ Results
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VALIMAT® - Basics information of evaluating data sets

New created data set© at 4a engineering GmbH
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VALIMAT® - Basics information of evaluating data sets

A successfully tested / imported data set© at 4a engineering GmbH
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VALIMAT® - Basics information of evaluating data sets

A successfully evaluated data set
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VALIMAT® - Basic information of evaluating data sets

Deformed specimen
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VALIMAT® - evaluation

smart 

evaluation
simulation

prototypes

engineering

concepts

production

lightweight

plastics

▪ Filter measurement data 
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VALIMAT® - evaluation

simulation

prototypes

engineering

concepts

production

lightweight

plastics

▪ Evaluation of the displacement

smart 

evaluation© at 4a engineering GmbH
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VALIMAT® - evaluation

simulation

prototypes

engineering

concepts

production

lightweight

plastics

▪ Evaluation of the velocity

smart 

evaluation© at 4a engineering GmbH
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VALIMAT® - evaluation

simulation

prototypes

engineering

concepts

production

lightweight

plastics

▪ Zero-point-evaluation

smart 

evaluation© at 4a engineering GmbH
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VALIMAT® - evaluation

simulation

prototypes

engineering

concepts

production

lightweight

plastics

▪ Identification of failure

smart 

evaluation© at 4a engineering GmbH
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▪ alphamax_ep -5 (default value) → -1 (limit the max. angle of evaluation)

▪ Ffail – factor 0.05 (default value) → 0.5 (Force drop to 50% for the end point)

▪ The impact of the buffer is now not evaluated → result of energy is correct
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VALIMAT® - Identification of failure

manual failure settings (e.g. puncture test)

alphamax_ep -5

Ffail 0.05

alphamax_ep -1

Ffail 0.5

tfail manuell© at 4a engineering GmbH
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VALIMAT® - evaluation

simulation

prototypes

engineering

concepts

production

lightweight

plastics

▪ Stress / strain evaluation

smart 

evaluation© at 4a engineering GmbH
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VALIMAT® - evaluation

simulation

prototypes

engineering

concepts

production

lightweight

plastics

▪ Results

smart 

evaluation© at 4a engineering GmbH
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VALIMAT® - Setting options 

in the evaluation

▪ Filter

▪ Evaluation of the displacement

▪ Evaluation of the velocity

▪ Zero-point-evaluation

▪ Identification of failure

▪ Stress / strain evaluation

▪ Results
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4a summer-school - webinar and training
Evaluating and checking test data

Interpretation of typical results

SAVE THE DATE
15. general yield surface (*MAT_187) and other 

material models, failure approaches and 

comprehensive Autofit setup

Thank you for your Attention!
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https://www.4a-engineering.at/4a-valimat
https://www.4a-engineering.at/testpackages
https://www.4a-engineering.at/downloads/comprehensive-test-packages.pdf
https://www.youtube.com/channel/UCgzo_QL773e_1XAT8_-FaZg



