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Introduction
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Introduction Navidtehrani, et al. (2021)
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Problem statement
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‘ T, STATEV

HEATVAL

(heat generation)

J

Material

E =3GPa

vy =0.37

g. = 300 J/m?*

[l. = 0.17 mm
Geometry

s =40 mm

b =5 mm

e=1mm | |8



Parameter setting
Materials
User Material VA
Heat Generation HEATVAL
J | |Conductivity k=1
| | | Depvar SDV(4)
-k Mechanical
: | Constants
t 1 3000 Young’s modulus (F)
1 2 0,37 Poisson’s ratio (v)
L3 0,17 Phase-field length (/.)
4 500e-3 Fracture touhness (g,)
EI— Time integration (0 — auto, 1 — fixed)
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Parameter setting

Step Coupled temp-displacement
(Steady-state)

Edit Step

Mame: Step-Crk
Type: Coupled temp-displacement

Mamz: Step-Crk Basic | Incrementation Other

Type: Coupled temp-displacement] — Equation Solwer

Baszic I Incrementation | Other Matriz storage: O Use solver default © Unsymmetric : i
Create Step () I _ _ _ _ :
Tiescriptiont Warning: The analyziz code may override your matrix storage choice,

= :
Hame : IStep-Erﬂ: See *STEP. UNSYHM in the Fbagus Kewywords Reference Manual.

Rezponze:
1 — Solution Technique

Inzert new step after Tine period‘li
Solution techhiques O Full Neuto4 (¥ Separated |
@ OFF (s setting

of large dif Convert severe dizcontinuity iterationS:IPrnpagate from previous StEP.:j (Analysis product default)

Hlgeom:

Automatic stabilizatinn:anne  Default load wariation with time

" Instantansous © Ramp linearly over step

[ Include creepsswellingsvize] Extrapolation of previous state at start of each increment:lLinear ‘1

Frocedure type: General ﬂ

Coupled temp-displacement
Coupled thermal-electric
Coupled thermal-electrical-structural

Direct cyclic
Iynamic, Implicit
DIyramic, Explicit

Dynamic, Temp-dizp, Explicit -
1] | 13 | Cancel |
Continue,, . | Cancel | 0K | Eemazl | | | | | n
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Parameter setting

— General solution controll
“ | Step IStatus ]

] |
[nitial :
General Solution Cont P E|
Step-Crik
Step: Step-Def (Coupled temp-displacement)
| " Propagate from previous step Ic 15
" Reset all parameters to their sustem-defin
& Specify: IL 10
Conztraint | Li I
Equationz G 4
Time
Inerementation Iz J IS 12

I 18

Field Time
Equations Incrementation

Hore

B Tq 19 .| Number of
are IS 12 -------------------------------------- "
Lwm . |\I7 E of attempt
Ir B

AN It 2 allowed to
; Is - reduce the
time step

System-defined Defaults for this Page

0k | Cancel | ‘ ‘ ‘
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Parameter setting

Vesh

— Element Library — ) Family

e T H— * Fully integrated
Gasket « Coupled Temperature-Displacement

 Geometric Order Generalized Plane Strain

& Linear © Ouadratic Heat Transfer

{* Standard O Explicit

(uzd I Tri |

™ Hubrid formulation [ Reduced integration

— Element Controls

Analysziz type: (¥ Plane =train { Generalized |:v1arA

Hourglazs stiffress: % lze default SpeciFHI

Second-order accuracy: © Ves O fo
Distortion contraols & 20 default Ol O o

Lenath ratiar ICul_ILI
3

1| |

CPE4T: A d-node plane ztrain thermally coupled
quadrilateral, bilinear displacement and temperature,

Mote; To zelect an element shape for meshing,

zelect "Mesh->Controls" from the main menu bar,
0k | Defaults | Cancel | ‘ ‘ ‘ n




Summary
Phase-field:
4 Prr _ _
_ 9 =39N - Ppr=7N
Z 35
N
o 3 o ‘
| Coupled criterion:
8 25
qCE) o Pcc =7.15N
-..g 15 ; http://www.molnar-research.com/tutorials_T1.html
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