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DatapointLabs e

17025
Quality

o Research quglity’ﬁéiérial testing

q SO 17025,/|f)’roduction environment

0 \?es\.ylts ir)"5 days (48 hour RUSH service)

» Web-based guotation & data delivery

o Domain expertise in CAE material calibration
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expert material testing

! ‘ _ Yo CAE

data conversion

materials - +

testing

o TestPaks® = Materials testing +
CAE material parameter conversion
¢ metal, plastic, foam, rubber, composites...
¢ over 20 CAE software codes
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Modeling Limitations

~
~
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Understandir)g,météfial model requirements
 Gaps between material data and model

\‘()b\tainingr"pertinent properties

Difficulties in parameter conversion (fitting)

Preparation of input files
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Unclear model requirements

» Modeling termmofdg')f/ﬂhot

compatible with testing terminology

& Confusion causes interpretation error

» Common mistakes
¢ Engineering/true/plastic stress-strain
¢ Engineering instead of true yield stress
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Gaps between model and data

o Non-linear elasticity_----
e Elastic limit welt below

. classical yield point

» Significant plastic
strains prior to yield

o Post-yield with necking
behavior
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Handling complex phenomena
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Getting pertinent properties

» Importance Qf,me’ééijfing the right property

a Artifact free'data

r e Properly designed experiments

¢ eg. not usmg crosshead displacement
to calculate strain

o Traceable data (ISO 17025)
¢ NIST traceable instruments
¢ Certified trained technicians
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Getting the right samples

o Spatial variation "
o Properties vary with location
\\\Q\Eorming’,/ stretching, molding. ..
» Environmental variation
¢ Ageing and conditioning
o Process variation
¢ Degradation from processing
¢ Recycled materials
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Model Fitting

o Complex non- .-~ |meeeaiy == ™ *
linear regression =)
:‘\Jmportance of E
good fits £
. Evaluating quality gl | Thn
of fitted data il . '
¢ Visual measures =k :
+ Quantitative =
measures | N () S [ :
= ‘ Py —
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Complex Modeling

2 https:H/my.matereality.com - Calibrate Makrolon 7435 for, LS-DYNA MAT_024, - Microsoft Internet Explorer : 5
JJ/-\‘ 2
maferealifry ,
Calibrate Makrolon 7435 for LS-DYMNA MAT_024
CAE Modeler
@ Stress Strain Data |
Y | ¥ Linear I ¥ Log J | Y Linear I Y Log J [ Unzoon J | Zoom I Select J l Update Modsal J
- 1.0e+a
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(20
L10]
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Model limitation

__-"’/-\5

materealify

CAE Modeler
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2 https:H/my.matereality.com - Calibrate Makrolon 7435 for, LS-DYNA MAT_024, - Microsoft Internet Explorer : 5
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Comparison to experiment

-~
~

limitation
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Input file creation

° Time-consuming,exoti'é-formats

R
~

\

° Need to deflne the undefinable

Error prone data entry

& Some-_te_rms not known
¢ Some terms assumed

¢ Impact on simulation = unknown

% Output generated by Matereality
% Ahacus Plastic Model

*MATERILL,

*ELASTIC

3607.59123659013,

3183 .7938807461,

2174.595063963032,

TEEE

*PLALITIC

46.
59,
1.
TE.
=N

a3

*E

41.
45.
57.

74

Gaa.
7o,
Th.
876816291205,

91

*

30.
3g.
45.

53

L

361705640637,

3182190072694,
8736400512504,
7156702762 658,
204244473176,
7520014704219,
[=1=8
101.25861873806606,

44530120706,

2027474277636,
0133087197766,

359137021248,

9873556601952,
4967793306663,
S00953929580115,
0.09655831464580115754, 2. 300E+01

72575710684,

11774647629,
a6825030697,

GE1E535633334,

9317547325, O.

585009651224,
151413540012,

name=Delrind733K13

0.z2413, -10
0.3235716643993527, Z3
0.32415, &0

0,-1.000E+01
0.0028420427305577354, -1.000E+01
0.01017006174294555,-1.000E+01
0.0168027505802135691,-1.000E+01
0.02463314200535193,-1.000E+01
0.042400203020393568, -1.000E+01
.07511425176203515,-1.000E+01
0.1822112510259:2156,-1.000E+01

0,2.300E+01
0.0021790259049776321,2.300E+01
0.00867790936047107, 2 . 300E+01
0.01737362668272353688,2.300E+01
0.0275668865979447768, 2.300E+01
0.05004465060490744, 2. 300E+01

0.24545717623947155,2 . 300E+01

0,6.000E+01

0.0039035583 11584979289, 6. 000E+01
5300393433556,
3730143012474,
&0,
7.
g1,
9z.

0.017108653508792655, 6.000E+01
0.03494428420354867, 6. 000E+01
0.095585277502911209, 6, 000E+01
Z6975045975467672, 6. 000E+01
0.35258702479111464, 6. 000E+01
0.466126952160559519, 6. 000E+01
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Solutions

o Tryto undersjtand't’ﬁéﬂmodel completely

“a_Measure the correct data with precision
and minimum noise

» Measure the right material

o Select the best model for the data

o Ensure the best fit of model to data

o Validate against a simple experiment
o Create error-free input file
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Improvements

o Simple improvemeénts can add power
e Validated models represent baseline
» Models can be tuned for multi-axial loadings

Measure ¢ Calibrate » Validate * Tune

/Q/ DatapointlLabs




