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KonriYee Plasty

= Rychlost deformace Dlouhodobé zatizeni

[N
S

A
¥

wn
=)
T

50 mm/min
5 mm/min

0.5 mm/min

Stress (MN/m?)
~
=]

T

30+
posuv
v v X
20r
sila A
10

0 1 2 3 4 5
Strain (%)

BRINSON, Hal F. and BRINSON, L. Catherine, 2015. Polymer Engineering >
Science and Viscoelasticity: An Introduction. Online. ISBN ~
9781489974846, Available at: https://doi.org/10.1007/978-1-4899-7485-3. Cas

20°C 30°C

>
posuv

5 Simulace plastd SVS FEM




onri¥ee Plasty
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Konrkdee Plasty

= Zavislost na teploté Vliv vlhkosti
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PLA2 STANKEVICH, Stanislav; ZELENIAKIENE, Daiva; SEVCENKO, Jevgenijs; BULDERBERGA, Olga; ZETKOVA, Katerina

PLAs et al, 2024. Moisture Absorption and Mechanical Degradation of Polymer Systems Incorporated with
Layered Double Hydroxide Particles. Online. Polymers. 2024-11-30, vol. 16, no. 23, p. 3388. ISSN 2073-4360.

storage modulus (Pa)

KOVY - E = f(teplota)

e TR S I, ST TGRS MR TR PLASTY - E = f(teplota, Cas, rychlost def., vlhkost, ...)

Temperature (°C)

Yousefzade, Omid & Jeddi, Javad & Vazirinasab, Elham & Garmabi, Hamid. (2018). Poly(lactic acid) phase
transitions in the presence of nano calcium carbonate: Opposing effect of nanofiller on static and dynamic
measurements. Journal of Thermoplastic Composite Materials. 32. 089270571875938. 10.1177/0892705718759386.
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Amorfni polymery Semikrystalické polymery
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orrhsys . Ukazka - Prony series

= Deformace plastové konzoly
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orrhsys . Ukazka - Prony series

. ansys_konference_26_plasty - Workben
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deformace v case
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Konrebthee  Stacito?

LINEARNI VISKOELASTICITA
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Koprsys.,. Kam dal?
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PolyUMaod-Linear-Elastic
PolyUMod-MNeo-Hookean
PolyUMuaod-Eight-Chain
PolyUMod-Bergstrom-Boyce
PolyUMuaod-Bergstrom-Boyce-Mullins
PolyUMuod-Anisotropic-Bergstrom-Boyce-Mullins
PolyUMaod-Hybrid
PolyUMod-Arruda-Boyce
PolyUMaod-Dual-Network-Fluoropolymer
PolyUMod-Three-Network
PolyUMuaod-Anisotropic-Eight-Chain-Bergstrom
PolyUMod-Micro-Foam
PolyUMuaod-Parallel-Network
PolyUMod-Three-Network-Foam
PolyUMaod-Dynamic-Bergstrom-Boyce
PolyUMuod-Silberstein-Boyce-1
PolyUMuod-Silberstein-Boyce-2
PolyUMuod-Flow-Evolution-Networks
PolyUMod-A2ZN

PolyUMod-TNV

PolylUMod-SuperE31
PolyUMod-SuperEP31
PolyUMod-Superk32
PolyUMod-SuperEP32
PolyUMod-SuperEP33
PolyUMod-SuperEP34
PolyUMod-SuperEP35
PolyUMod-Template
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A Library of Advanced User Materials
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| pouze
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2: (Yeoh) + (Power Flow)

3: (Yeoh) + (Anisotropic Power Flow)

4: (Yeoh + Mullins)

5: (Yeoh + Mullins) + (Power Flow)

6: (Yeoh + Mullins) + (Anisotropic Power Flow)

7: (HGOB)

8: (HGOB) + (Power Flow)

9: (HGOB) + [Anisotropic Power Flow)
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12: (HGOB + Mullins) + (Anisotropic Power Flow)

13: (Hyperfoam)
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19: (Yeoh) + (PSC Flow)

20: (Yeoh + Mullins) + {PSC Flow)

21: (HGOB) + (PSC Flow)

22: (HGOB + Mullins) + (PSC Flow)

23: (Hyperfoam) + (PSC Flow)

24: (Hyperfoam + Mullins) + (PSC Flow)

25: (Yeoh + Linear Temp Dependence)

26: (Yeoh + Linear Temp Dependence + Mullins)

27: (Yeoh + Linear Temp Dep) + (PSC Flow + Linear Temp Dependence)

28: (Yeoh + Linear Temp and Moisture Dependence)

29: (Yeoh + Linear Temp Dep) + (PSC...inear Temp and Moisture Dependence)
30: (HGOB + Linear Temp Dependence)

31: (HGOB + Linear Temp Dependence + Mullins)

32: (HGOB + Linear Temp Dep) + (Ani... PSC Flow + Linear Temp Dependence)
33: (HGOB + Linear Temp and Maoisture Dependence)

34: (HGOB + Linear Temp and Moistur...low + Linear Temp and Moisture Dep)
35: (Yeoh + Tanh Temp Dependence)

36: (Yeoh + Tanh Temp Dependence) + (PSC Flow + Tanh Temp Dependence)
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YouTube:
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PolymerFEM
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How to
Edit Experimental Data
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Local Minima Make Material Model
Calibration Difficult = =

Local Minima Make Material Model Calibration

olymerTIEM

Is it Possible to Predict the High Strain
Rate Response from Temperature
Sweep Data?

Continuum Mechanics 5: = =
Strain Calculation Using Jupyter Quick ’/'"ofurtmn 2
MCalibration

10 min tutoriel given by Jorgen Bergstrom, P

[Continuum Mechanics 5: Strain Calculation Using
Jupyter
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LOADING RATE
e
P
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Is ChatGPT
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2023 Update #

Are Large Language Models Useful for Polymer
Mechanics? (2023)

Continuum Mechanics 4: Strains

SVS FEM




33\

nsys
KONFERENCE

Bergstrom-Boyce

Constant Meaning Property Units
C1 Hy Initial shear modulus of Stress
network A
2 N, Square of the limiting chain Dimensionless
stretch of network A:
Iock ‘
c3 My Initial shear modulus of Stress
network B
Cc4 NB Square of the limiting chain Dimensionless
stretch of network B:
lock
Aok [y,
Cc5 )-’0 Material constant related to Time!(Stress)™
Thse flow resistance
Cc6 [ Strain exponential Dimensionless
c7 m Stress exponential Dimensionless
Cc8 & Optional material constant Dimensionless

adjusting the strain factor in

viscous flow rule, default value:

e=1x10"
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8 parametru

Simulace plastd

Three-Network Model

Input Parameters: Network A

Constant Meaning Property Unit Range
C1l My Shear modulus Stress Mz 0
2 i, Flow resistance Stress 7,50
t<ty
3 my Stress exponential myz0
Input Parameters: Network B
Constant Meaning Property Unit Range
C1 Hy Initial shear modulus Stress ﬂmzon
i
HyZHpy
Q2 Hys Final shear modulus Stress pwzo
c3 B Shear modulus evolution p=0
rate
c4 ty Flow resistance Stress ty>0
cs my Stress exponential mp20
Input Parameters: Network C
Constant Meaning Property Unit Range
c1 Mo Shear modulus Stress Moz 0
cz q Relative contribution of
I,
‘ Input Parameters: Flow Properties
Constant Meaning Property Unit Range
c1 a Pressure dependence
‘ c2 n Temperature exponential nz0
Input st Factor and ire
Constant Meaning Property Unit Range
c1 a Temperature factor Temperature
c2 & Nominal temperature Temperature
Input Parameters: Locking Stretch
Constant Meaning Property Unit Range
c1 A, Locking stretch Azl
Input Parameters: Bulk Modulus
Constant Meaning Property Unit Range
c1 K Bulk modulus Stress k>0

’uA 6_80 ffl(ﬁ/ﬂm)

0, == = - dev[be*]+x[je—1]1
A 6 1 o(1/a) A A
__ M e-eo]ﬁ[ﬁ/a,_] —
0'3-]?—;. + 2 1T/ d V[bB]+K(]B 11
APEALN u 21 A
T J_ﬁ[ U]L‘ a—f)dev[b*]""U‘”“ch[fib*-Tzl—(b’JZ] <,
.V 1dev[o,] . i
FA—Y F _,4 A F )/B ]/O (TB Tc) B, [_]
Tp
de"’[ﬁg] T8 max(t +aR(p)0.001%,)

FB_}/ TB

MCalibration
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MCalibration

Data z méreni - materialovy model

£ Untitled* - MCalibration (D:/Ansys_Konference/2026/MCalibration/Untitled) — a X
File Edit View Help
Home Extract Data From Image  Library  Edit Data Experimental Data ~Material Model | Run Calibration Graph Window
E}/ Set Material Model E’ Import Copy W Parameters Table Options L' Copy to Library
Model Selection Wizard @ Export Paste W Examine Model Clear Model E/ Extract PolyUMod Multi-Temp
Experimental Data Graph Window
S Fit Load Case Name
15 101 T tension large strain 500 Material Model: PolyUMod-TNV
- - ' ' ' . o
2E B% [ eworcompesion  mcatibration[d | €10=4.92773

Material Model

PolyUMod-TNV

5 c10 492773047
6 Cc20 -0.0453840221
7 c30 000754174801
) kappa'l 15792.2851
9 kappa2 ]

10 kappa3 0

i c10 101.519919
12 Cc20 0

13 C30 [}

14 kappal 15792.2851
15 kappa2 [}

Lower Bound

Upper Bound

ERE

Optimize

150

—tension_large_strain (experimental)
—tension_large_strain (prediction)
T tension=compression (experimentat)

C20=-0.045384
C30=0.00754175

© —tension-compression (prediction) clb=ltles

a s ; tauHat=33.4469
9, 10 mm=7.75908
v p0=-0.00392011
2 fff=0.527814

0 epsF=0.462473
g ceps=0.205085
- fss=0.475259

; | Error (NMAD) = 12.5
5 i i i i
—8.25 0 0.25 0.5 0.75 1 1.25 1.5
True Strain

Results

Runtime Output

B [ @@ EE

Comments Optimization Progress Calibrated Models

load Remove Copy Paste Run

Locked  Plot Fitness
10 [m] 17.3402
2 U L 7.40974
30 O 19.9267
4 J U 12467

G A @ A

Optimize  Reset Fit  Plot Error  Edit Colors

Material Model
Ansys-TNM
PolyUMad-Three-Network
‘Ansys-LE-Prony05

PolyUMed-TNV

Calibrated with MCalibration

Calibrated with MCalibration

Calibrated with McCalibration

Calibrated with MCalibration

Description

True Strain=-0.237818, True Stress [GPa]=-55.0905

Simulace plastd

| Opt Method: Automatic

Best NMAD Fitness (with Weight Factors): 12.467 IRun Time: 00:01:00

Function Evaluations: 341
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= Tahova zkouska s velkou deformaci = Cyklické zatézovani
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— 140 =
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