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intelligent reliable solutions for plastics, composites, metals, foams, ...
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Materialcharakterisierung mit m IMPETUS
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Material models i actual approaches
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Material models T implementation in VALIMAT

B Material behaviour Bl Material behaviour
Bl Material source Implemented El Material source Implemented
Elasticity Mot isotropic elastic Elasticity Mot isotropic elastic
Plasticity Yes FPlasticity Yes
Failure/Damage Damage Failure/Damage None
Bl Material card *MAT_ANISOTROPIC_ELASTIC_PLASTIC (*"MAT_157) O Material card *MAT_MICROMEC (*MAT_215)
2D+Distribution [ 7215_MICROMEC_215+Distribution (20) -
Damage/Failure 2D Damage/Failure 7215_MICROMEC_215+Distribution (20)
Materialcard id 3D Materialcard id 7215_MICROMEC_215 (3D)
Density e Density 7215_MICROMEC_215 (3D) + PARAMETER
= Function (Hardening, Elastic curve form) B Function (Hardening, Elastic curve form)
Curve 1 4a model (nue 0.5) curve 1 Bilinear
Strain range upto 0.2 Sfrain range upto 0.2
Sampling points 50 Sampling points 50
Blas factor 10 Bias factor 10
Straif Lok ey T — Strai Table
( Micromec Short fiber reinforced @ —
~— < Micromec MNone
— — S —
Marme Start const.. | from to Variance  Condi.. Descripticn ~ GroupName: 00 _User
~ GroupName: 10_elasticity wm_PHI 0.129 [(MULLY (MULLY (MULL) volume fraction
s 50 (NULL) (NULL (NULL) volume fraction xm_LD 50 (MULLY (NULL) [MULL) aspec ratio
c Cll MMEC (NULL) (NULL) (NULL) constitutive matrix 11 XM_COre_perc 20 [(MULLY (MULLY (MULL) core thickness in percentage
o . xm_all 0.65 [(MULLY (MULLY (MULL) fiber crientation all - outer layer
c 12 MMEC (MULL) [MULLY (MULL) constitutive matrix 12
o ] xm_allc 0.65 [(MULLY (MULLY (MULL) fiber orientation all - core layer
c C13 MMEC (MULL) (MULLY (MULL) constitutive matrix 13
xm_a33 0.05 [(MULLY (MULLY (MULL) fiber orientation a33
c_Cl4 MMEC [(MULL) [MULLY (MULL) constitutive matrix 14
- MM E L LY I '_.II FRILIN DY FRILIE DN FRILIN DY [ENERSRS 5 S S - N
1 Faserorientierungsverteilung mdglich (Kern/Rand) 2 Faserorientierungsverteilungen madglich (Kern/Rand)
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Materialcharakterisierung i Biegeversuche mit @ vALIMmAT

Short fiber reinforced plastics

B Matrix Mone
Density of the matrix User defined
E-Modulus Particle
Poisson's ratio Short fiber reinforced plastics
Yield strength Long fiber reinforced plastics
Strength at Break Endless fiber reinforced plastics
Failure strain Fabrics
B Fiber
Fillerlength 200
Fillerdiameter 10
Fhi or Psi P
Phi 0
Fsi 35
Fillermaterial E-Glas
B Crientation
B Fillerorigntationtype CAlin. OF
Fillercrientationvalue 1 oy
Fillercrientationvalue 2 0.28

Strength
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Materialcharakterisierung i Biegeversuche mit g vALImAT

(1] 160222 00| [ Material | Designvariablen |  Layers |
B Strain rate dependency Table « § Composite Density 1126 [g/dm*]
: c Cl1 §172 [MPa]
Strain rate dependency Johnson Cook c c12 1808 [MPal
= Micromec Llser defined o C13 1231 [MPa]
= Matrix c Cl4a 0 [HMPa]
. . — c C15 0 [HMPa]
Density of the matrix 900 c_Cl6 0 [MPa]
E-Modulus 1500 c_Cz22 4135 [MPa]
Poisson's ratio 0.3 . c_C23 1181 [MPa]
- - matrix c C24 0 [MPa]
¥ield strength 15 d ata c C25 0 [MPa]
Strength at Break 17 c_C26 0 [MPa]
) ) c C33 2616 [MPa]
Failure strain .05 | c C34 0 [MPa]
= Fiber __fle c35 0 [MPa]
Fillerlength 1000 a c_C386 0 [MPa]
e c Ca4 1554 [MPa]
Fillerdiarmeter 20 = C45 0 [MPa]
Phi or Psi P filler c C46 0 [MPa]
Ehi 129 — c_C55 B88.6 [MPa]
: data c_C5E 0 [HMPa]
Psi 20.1 c CE6 957.5 [MPa] o
Fillermaterial E-Glas v_r00 1 [2] * possibilities:
- - - ¥ rd5 0.5105 [1]
B Orientation | - _ _ v _zo0 0.2665 [1] 1) u-CT
= Fillercrientationtype CAlin. OF 0r|entat|0n "|# v _scalematrixo 3.076 [11 2) rocess S|mU|at|0n
Fillerorientationvalue 1 0.6 B d ata * p .
Fillerorientaticnvalue 2 033 _ 3) expe”ence

© Copyright 4a engineering GmbH - 20.03.2018 1 N P H Y s 1 c s wW E T R u s T
A. Fertschej,P. Reithofer, pres_18032001_pr_afer_eng_TT18+SoftwareTools
|



Materialcharakterisierung i Biegeversuche mit g vALImAT

(/]e]] 160223 00| [ Material [ Designvariablen [ Layers || (&7 160223 _006| [ Material | Designvariablen |  Layers |

Mame Start const. Description Mame Start const. Description

F . T in'd
GroupName: 10_elasticity v GroupMame: 10_elasticity

c_Cl1 MMEC W constitutive matrix 11 " Grcapihrse 200 ikl
St
c_Cl2 MMEC W constitutive matrix 12 v a0 . vield stress
J= I
e MMEC v constitutive matrix 13 y_scale... MMEC W'| yield scale 11 direction
Cl4 MMEC tituti trix 14
o Ml | constitutive matrix y.r00  MMEC 7| yield hill anisotropy ratio 0°
Cl15 MMEC tituti trix 15
- Bl |constitutive matrix y.rd5  MMEC @]  |yield hill anisotropy ratio 45°
Cle MMEC W tituti trix 16
- FonEHEE e y_rao MMEC W'| yield hill anisctropy ratic 90°
c_C22 MMEC o constitutive matrix 23 = » R
~ GroupMame: 21_hardening
c_C23 MMEC W constitutive matrix 23 e =0 .
c_C24 MMEC W' constitutive matrix 24 h_ 50 -
c_C25 MMEC W constitutive matrix 25 -
— MIMEC q' o —— ~ GroupMame: 31_strainrate
C_ constitutive matrnx
o ) v_epspkt  0.01 W initial strain rate threshold
c_C33 MMEC W constitutive matrix 33
15 train rat le (15
c_C34 MMEC W constitutive matrix 34 i . strain rate scale (1/vp)
a5 MMEC v, it trix 35 # GroupMame: 51_failure
C_ constitutive matrix
o . wf_MNUM... 0.75 W Mumlber of failed integration points pricr to
c_C36 MMEC W constitutive matrix 36
C44 MMEC o tituti trix 44 T 1 1
- constitutive matri MMEC 1 Design Variable calculated
c_C45 MMEC W constitutive matrix 45 i .
ccts MMEC | [ constiutive metr 46 by micro mechanic model
c.C55  MMEC | [J] constitutive matrix 55 Less free Design Variables left for
c_C56 MMEC W constitutive matrix 56 . . e .
o material parameter identification
c_Che MMEC W constitutive matrix 66
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Materialcharakterisierung i Biegeversuche mit g vALImAT

E| Material card *MAT_COMPOSITE_DAMAGE (*MAT_022) «||Composite Density 1224 [g/dm*®) St
) e E11 §941 [MPa] 1 t p "
Deformation TH00_MAT22 c E22 3810 [MPa] S e .
Damage/Failure MNone c E33 2689 [MPa] . . .
Matrsicad Elastic material behavior
- c G23 1055 [MPa]
Density -1203.270310622 c @31 1038 [MPa]
Plasticity MNone c_nuezl 0.2029 [1]
Function (Hardening, Elastic curve form) c_nue3l 0.1103 [1]
c nue32 0.2432 [1]
Strain rate dependency None -
B Micromec User defined
B Matrix
Density of the matrix 900
E-Maodulus 1800 125.00
Poisson's ratio 0.3 stat_longitudinal.rest
" 1.1_stat_longitudinal.res1{avg:1].7%/ max:39.2%)
Yield strength 50 stat_disgonalresi
Strength at Break 70 1.1_stat_diagonal.res1{avg: 19 4p/ max:54.2%)
Failure strain 0 stat_perpendicularresi /
g Fiber 100.00 — — — - -
Fillerlength 200 b
Fillerdiameter 10
Phior Psi i}
Fhi 185 75.00 . .
40 - longitudinal
Fillermaterial E-Glas : .
. - o
B Orientation 5 dlago nal
B Fillerorientationtype CAlin. OF b .
Fillerorientaticnvalue 1 0.7 L 5000 A perpen d I Cu |ar
Fillerorientationvalue 2 0.28
LR B N
Strength peee s
Fracture MNone
Puostfracture MNone
Loadcases 0o
=
Casename stat_longitudinal
Casename stat_diagonal o simulation result
Casename stat_perpendicular § § §mean value curve of tests
Results i 0.00
i 0.00 2.50 5.00 T7.50 10.00
Displacement [mm]
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Materialcharakterisierung i Biegeversuche mit g vALImAT

Mame
c_CA5
c_C46
c_C55
c_C56
c_C66

y_rds
y_rao

y_scale..

Start
MMEC
MMEC
MMEC
MMEC
MMEC

gupMame: 20_yield

2378486
MMEC
MMEC
MMEC
MMEC

const...

o

v
o
o
W

v
v
v
v

~ GroupMame: 21_hardening

23.785
1500

o

from
[MULL)
[MULL)
[MULL)
[MULL)
[MULL)

15

[MNULL)
[MNULL)
[MULL)
[MULL)

500
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to
[MULL)
[MULL)
[MULL)
[MULL)
[MULL)

50

[MULL)
[MULL)
[MULL)
[MULL)

150
1500

Variance Condi..

(NULL)
(NULL)
(NULL)
(NULL)
(NULL)

[MULL)
[NULL)
[NULL)
[MULL)
[MULL)

50
[MULL)

= :I'f_ D

2nd step:

Optimizing the hardening parameters

Farce [M]

5000

40.00

perpendicularresi
9.1_perpendicularres{ayg:1.2%/ max:3.9%)

20,00

//’

20.00

10,00

o simulation result

8§ 8 8mean value curve of tests

0.00
0.00

]
2]
=]

5.00
Dizsplacement [mm]

7.50

10.00

perpendicular



Materialcharakterisierung i Biegeversuche mit g vALImAT

Mame Start  const. from to Variance  Condi. 3rd Step.
0 C45 MMEC | (MULL) [MULL} (MULL) . . .
c_C46 MMEC (MULL) ({MULL) (MNULL) Valldatlng on a” teStS

c_C56 MMEC (MULLY (MULLY (MULL)

W
c 055  MMEC | (NULL) (NULL) (NULL)
W
c 066 MMEC | (NULL) (NULL) (NULL)

A gupMame: 20_yield
23.78486 15 50 (NULL) 10000
h langitudinal.res1
4= MIMEC V‘ [NULL:I [NULL:I [NULL:I 1.Eltzn-;itudinsl.'sﬂ:9»'-;:2.226:'msx:{'.??ﬁ}
ur disgonsal.resi
-'—r45 MMEC V‘ [NULL:I [NULL:I [NULL:I 1.1Ediag:}nal.rEs1{En-'g:1.’%.-'rnax:E-.E%:u
erpendicularresi
y_ra0 MMEC | (NULL) (NULL) (NULL) e il e e -
y_scale.. MMEC | (NULL) (NULL) (NULL) 500
~ GroupMame: 21_hardening
23,785 W 5 150 50 =y 0
1500 500 1500  (NULL) = |Ong|tud|na|
2 =000 H
2 diagonal
[I'®
perpendicular
25.00
& simulation result
8§ 8§ 8mean value curve of tests
D'Dg.nn 250 5.00 750 10.00 12.50
Dizplacement [mm]
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Materialcharakterisierung i Biegeversuche mit g vALImAT

Mame Start  const. from to Variance  Condi. 4th Step.
0 C45 MMEC | (NULL) (NULL) (NULL) .
CC16 MMEC (NULD (UL |(NULD Add the strain rate dependency

c_C56 MMEC (MULLY (MULLY (MULL)

W
c 055  MMEC | (NULL) (NULL) (NULL)
W
c 066 MMEC | (NULL) (NULL) (NULL)

4 GroupMame: 20_yield

y 0 2378486 15 50 [MULL) 200 00
y_r00 MMEC o'  [NULLY (MULL) ([NULL)
y_rd5 MMEC o'  [NULLY (MULL) ([NULL)
y_rad MMEC W'  [NULLY (MULL) ([NULL)
y_scale.. MMEC W' | [NULLY (MULL) ([NULL) 150.00
~ GroupMame: 21_hardening
h_y 23,785 | 5 150 50 =y 0
h_ET 1500 500 1500  (NULL) - |Ong|tud|na|
~ GroupMame: 31 _strainrate @ 10000 d
g o lagonal
11.38 AR 10 [MULL) w g )
0.0001 Y 0001 1 (NULL) perpendICU|ar
1 mmps
50.00
¥+ & simulation result
8§ 8§ 8mean value curve of tests
=:ng.lfllfl 250 5.00 7.50 10.00 12.50
Dizplacement [mm]
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Glasfaserverstarkte Kunststoffe - 4a Software-Tools im Einsatz
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Materialcharakterisierung i Probenposition & pnCT-Messung

Zugprobe 0° Zugprobe 90°
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Morak et. al.: Faserorientierungsvorhersage mittels der
Spritzgusssimulation, TT16 Schladming
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