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Using LS-DYNA Material Models

* Select right model

- ~Obtain the right material data
. Convert materlal data to material parameters
« Set flags and model features

» Write correct material file

 Perform validation if needed
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Conversion Philosophies

» General optimization B
— Float parameters over entire data space

— Good for dlfflcult models without well reasoned
experlments ’

— Can produce non-physical outcomes ®
— \Validation is requwed

 Direct conversion

— Mathematical transforms and visual aids

— Regression may be used to fit specific model
components, e.g. Cowper Symonds

— Model fit can be checked against test data
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LS-DYNA CAE Modeler?

. Extension of prewous work with MAT 024

« On Matereahty S pr1vate cloud/server solutions

— Material model library
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Conversion Process

 Upload testdata
. Run CAE Modeler
. Save. model flles In Material Model Library
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Getting Started
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© Matereality LLC, (2002-2014)
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Define the material

ree/test/Matereality/MyMatereality/MyDatabase/Materials
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Add tensile properties

Y

} [ Matereality ®
€ - C A | [ serverthree/test/Matereality/MyMatereality/MyDatabase/Materials w| =

Home Settings Logout

'
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- ‘_‘ Materials Information
~ ~ 0 Matereality > Database Builder > Properties - Google Chrome = B
505 Datasheet Properties  CAE Models

N [ serverthree/test/Matereality/MyMatereality/Legacy/Dataloader/PropertySummary.aspx
+ + + +

Data Loading Wizard
Project Information
Project ID 36bB3LTE +
+

press ESC to cancel this wizard.

Mext

/Q\/ DatapointlLabs strengthening the materials core of manufacturing enterprises mafterealify




Drop In rate dependent data

O Matereality » Database Builder > Properties - Google Chrome

[ serverthree/test/Matereality/MyMatereality/Legacy/DataLoader/PropertySummary.aspx

Test Manager

a4

Parameters 1 @

Select Results 1

Variables

strain rate

Replicatas

Enter strain rate | [[variables =
strain rate@

Replicates

Variables

strain ratelr

Dot |

Replicatas

Replicate Representative

Close
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Using CAE Modeler
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Sending data to CAE

« CAE Modeler slices multivariate data mto
CAE-consumable slices  __---—---

. Converts material data to ‘model parameters
. ertes files to Materlal Model Library

I
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Select desired material model

);'; [ LocateMaterialsToModel % .\\

€« > C #D serverthree/test/Matereality/MyMatereality/LsDynaModeler/LocateMaterialsToModel &=
- o Home Settings Logout
- iy mal‘erea“ru Confidential Demo Purposes
S
et

Search for Materials to Model in LsDynaModeler

Select Material Model

LS-DYNAMAT_O- ¥

LS-DYMAMAT_019 B raints
Class Subclass Supplier

Any r v Any v

Select Database to Search

— €7 u @ JANCAE
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MAT 019 candidate materials

_ o Em

/ [ Matereality X\_‘
«=>CH [D serverthree/test/Matereality/MyMatereality/LsDynaModeler/Search ﬁ'] =

Home Settings Logout

marereaii'rg

Confidential Demo Purposes

atch 1

AP7B10

Epitech ABS-803-701
black. Lot 1504 T

© 7| |@ Matereality LLC, (2002-2014)

serverthreeftest/Matereality/MyMatereality/LsDynaModeler/ChooseResults?resultlds=872091%2C872980%2 C873150%2C873043 362 CA73001 %62C8T30445:2C872902 %2 CRT3042%2CBT3162%2CET3... =

N
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MAT 019 card

O Matereality - Google Chrome = = .
[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=872991%2C872989%2C873159%2C873043%2C873091¢

' AP7810 > Ls-Dyna MAT_019
CAEmodeler

Sl - © Materal  RawData
5 Set flags and model

carde / features
B Ml o e.g. Visco-plasticity

1000 845760687.436102

ETAN Lcz TDEL RDEF

157555152.10748082 1001 L} 0.0
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MAT 019 load curves

O Matereality - Google Chrome = = .

[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=872991%2C872989%2C873159%2C873043%2C873091¢

2~ AP7810 > Ls-Dyna MAT_019
< CAEmodeler

Cards

T.DOE+T

true stress (Pa)
g
4

Default autofit of
MAT 019 model

0.500

true strain
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Manual tuning of MAT 019 model

O

Matereality - Google Chrome

- o N

[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=872991%2C873042%2C873160%2C873159%2C873043¢

o CAEmodeler

5.D0E+T

4.00E+T

J.D0E+T

true stress (Pa)

2.D0E+T

Drag and move yield

stress and fail stress / |

points. Software 0
calculates EMOD and
Tangent moduli
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_ Load Curve Table Data

&.DOE+T

200 o.00 0.200 0.400

' AP7810 > Ls-Dyna MAT_019

W modet: 150

|

miodal: 1500

miodel: 15000

meaded; S0000

data: 180

data: 1500

lata: 15000

data: G0000

0.500 0.800 1.00 1.20

true strain

strengthening the materials core of manufacturing enterprises

matereality



MAT 019 LC1:LC4

. Matereality - Google Chrome = = |
Save model file

t/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=872991%2C873042%2C873160%2C873159%2C873043¢

2~ AP7810 > Ls-Dyna MAT_019
< CAEmodeler

o ~ Material

=S| Input Deck

'|Downhad Stress-Strain Graph

Strain Rate LC1: Yield Stress (Pa) LC2: Youngs Modulus (Pa) LC3: Tangent Modulus |

0.1 26148648.64864865 557173376.8470553 22182227.7115907957

1 29680067.56756757 739553684.6329628 20413790.1355758595

10 32841216.216216218 1149543573.5662336 43553898.69562015

a0 367820594.5545546 2018578673.3078425 55227350.938542395

Computed yield stress, /
Young’s modulus,

tangent modulus and
failure stress
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Material Model Library

x U

_ oEE

erthree/test/Matereality/MyMatereality/Cae/SavedModels

%|

Home Settings Logout

My Material Model Library
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-_____
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MAT 089 candidate materials

_ o Em

D Matereality x\_
«=>CH [D serverthree/test/Matereality/MyMatereality/LsDynaModeler/Search ﬁ'] =
marereaili‘g Home Settings Logout

Confidential Demo Purposes

atch 1

™ lon 74335

€ Matereality LLC, (
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N
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MAT 089 card

O Matereality - Google Chrome = = .
[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=586354%2C586359%2C586363%2C586353%2C5863521

2'_ Makrolon 7435 > Ls-Dyna MAT_089
< CAEmodeler

~ = ANNvEETEAND. AUNRGNDSENER.  CAE Model

= LCSS LCSR

MID RO (kg/m3) E(Pa) PR

113208 1200 1967000298.20287 0.4
LCS5 LCSR
1000 1001
RATEFAC LCFAIL

u} 1002
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MAT 089 LCSS load curve

O Matereality - Google Chrome = = .

[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=586354%2C586359%2C586363%2C586353%2C5863521

2'_ Makrolon 7435 > Ls-Dyna MAT_089
- CAEmodeler

p
- L
. e AEEEEIS AIGHDSENR CAE Model
| E Cards LCSR

LSS

_ Modeled Stress-Strain Data

1.206+8 |

| ot 0.0653

Default initial fit of
MAT _089 model.
Data is fit to yield

4.
g
s

| modet: 0257

miodal: 1665

4 true stre

| modet: 2655

1
2
7

i

dlata: 0.0653

data: 0.267

data: 1,665

_ data: 26.65
LOOE+T g 143, 141547
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Adding post-yield data

O Matereality - Google Chrome

- o N

[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=586354%2C586359%2C586363%2C586353%2C5863521

2'_ Makrolon 7435 > Ls-Dyna MAT_089
- CAEmodeler

~ E ARG, AUNRGNDSENER.  CAE Model
Cards LCSR

CS|

_ Modeled Stress-Strain Data

1.20E+8

Note model over-
prediction at highest
strain rate

W oo 0053

Click to add post-yield
data. Drag and move
yield stress and fail stress
points.

0.0500 0100 [ R 0.200 0.250 0300 0.350

true strain
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Tuning rate dependency

O Matereality - Google Chrome = = .
[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=586354%2C586359%2C586363%2C586353%2C5863521

2'_ Makrolon 7435 > Ls-Dyna MAT_089
< CAEmodeler

- L ARG, ANNRENDSENER.  CAE Model
1 =

Cards

mem b e

Drag down yield stress
ratios to tune rate
dependency

scaling factor

0.500 1.00

strain rate (/z}
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Tuned MAT 089 model

O - o IEl|

[ serverthree/test/Matereality/MyMatereality/LsDynaModeler/CreateModel?resultids=586354%2C586359%2C586363%2C586353%2C5863521

Matereality - Google Chrome

'_  Makrolon 7435 > Ls-Dyna MAT_089

- (=T

LCSR

_ Modeled Stress-Strain Data

1.20E+8

miodel: 00533

miodal: 0.267

miodel: 1855

meded: 16,65

data: 0.0673

data: 0.267

ata: 1,665

data: 26,65

0.0500 0100 [ R 0.200 0.250 0300 0.350 0.400

true strain
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Conclusions

——— am — = eg— — o — — — —

cards from raw data

o Includes materlal data and material card
libraries -

 Cards can be validated for greater reliability
 Extends previous work with MAT_024
* Now includes MAT 019 and MAT 089
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Future Work

.~ Fu Chang Foame;AT_OSS
—H"\Crhuhshable foam
— Rubber-Hyperelastic MAT 027
— Visco-elastic
— SAMP-1
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