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intelligent reliable solutions for plastics, composites, metals, foams, ...
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Motivation — current standard
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material model - actual approaches

drientation
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Material models — actual approaches

Structural simulation

“Process simulation
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Young's MMEC_UD_ORA
Modul 2422014

o MicroMec, orthotropic closure

aMICFIOMEC = |

SFRT/LFRT Composite

C...composite, F...fiber, M...matrix

= Standalone product (2001)
= Usermaterial (2007)
= Library=>4a impetus (2015)
= in LSDYNA R10.1 (2018)

*MAT 4A MICROMEC
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Material models — *MAT_215 KEYWORD
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Material models — *MAT_ 215 KEYWORD
CARD 1l: General Options / Parameter

CARD 2-3: Element orientation*
analog to LSDYNA standard anisotropic material cards @ q,

CARD 4: Composite Buildup¥*

Card 4 1 2 3 4 5 6 7 8
FVF FL FD All A22
PP GF30 -0.3 200.0 10.0 0.7 0.25
PP LGF50 -0.5 1000.0 20.0 0.65 0.30
PA6 GF45 -0.45 250.0 10.0 0.8 0.15
Carbon UD 0.6 10000.0 10.0 1.0 0.0

FVF > 0O: fiber volume fraction - Composite
FVF < 0O: fiber mass fraction - SFRT/LFRT

*may be overwritten by
*INITIAL STRESS SHELL/SOLID

© Copyright 4a engineering GmbH - 12.06.2018
P. Reithofer, pres_18061201_pr_eng_INTLSDYNA+P223+MAT215




*MAT 215 - Verification

stiffness(GPa)
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*MAT 215 - Verification
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*MAT 215 - Verification

Tnln?
[ Build Metamodets

ion surfaces

DOE with LS-OPT:

MATRIX: PP

FIBER: GLASS

FVF: -0.05:-0.15;-0.20;-0.25;-0.30:;-0.35;-0.40;-0.50:-0.60
FL: 100;200;500;1000

All: 0.6;0.7;0.8;0.9

(0 & 0°:15°:30°:45°:60°:75°:90°

© Copyright 4a engineering GmbH - 12.06.2018 I N
P. Reithofer, pres_18061201_pr_eng_INTLSDYNA+P223+MAT215

ux



Material models — *MAT_215 KEYWORD

CARD 1l: General Options / Parameter

Card 1 1 2 3 4 5 6 7 8
Variable MID MMOPT BUPD FAILM FAILF NUMINT
Type A8 F F F F F
Default none 0.0 0.01 0.0 0.0 1.0

History#4 (step8: 0-0.81):
dm - matrix damage init.
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History#6 (step8: 0-0.13):
Fiber damage init.
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Material models — *MAT_215 KEYWORD

CARD 9: matrix material tables

Card 9 1 2 3 4 5 6 7 8
Variable LCDI UPF
Type F F F
Default 0 0 0.0
Hardening Damage Initiation Damage Evolution
Gym &1 u pf
| >
I > 8p I n I >N

LCIDT  Effective stress (Table)
LCDI Damage initiation (Table)
UPF  Damage evolution parameter
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from test to material card

4 )

component
validation
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See more: P Reithofer, et.al., Versagen von faserverstéarkten Kunststoffen bei dynamischer Beanspruchung, 4a Technologietag -2017
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from test to material card
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Why not tension (only)?
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from test to material card

/

Why not tension (only)?
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from test to material card — PP LGF30 *MAT_215
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from test to material card — PP LGF30 *MAT_215
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from test to material card — PP LGF30 *MAT_215
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from test to material card — PP LGF30 *MAT_215

-+ averaged test curvies
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CASESTUDY - SLEEVE

m=7.15 kg, v,,,=3.1 m/s

he Platte g

Typische ElementgroRRe: 0.25mm

Elementtyp: Tetrahedron Type 10 hirtenb
irrenperger
Elementanzahl: 469 470 Automotive Safety 9
See more: R. Steinberger, et.al. Hirtenberger Automotive Group — Considering the Local Anisotropy of Short Fiber Reinforced Plastics, European Dynaforum 2017
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CASESTUDY - SLEEVE
m=7.15 kg, v,=3.1 m/s test *MAT_l 57/215 *MAT_24

he Platte Q local anisotropy isotropic

Typische Elementgrofle: 0.25mm

Elementtyp: Tetrahedron Type 10 )
hirtenberger
Elementanzahl: 469 470 Automotive Safety
See more: R. Steinberger, et.al. Hirtenberger Automotive Group — Considering the Local Anisotropy of Short Fiber Reinforced Plastics, European Dynaforum 2017
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Current

Implementation
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Summary & Outlook

advantages *MAT 215

= micro mechanical approach
model understands - fiber orientation,
aspect ratio

= simulation process chain considering
local anisotropy
process - structural

= ongoing improvement/development
= CPU-time consumption

= failure/damage model
—> further research

LS-DYNA community
= benchmark - feedback

First

Improvements
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