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Cliquer sur « Create Part »
Sélectionner « Axisymetric », « Deformable » et « Shell »

Hockile: folFart ~ IHu:u:Iel I—Ich:Iel 1 v Part: E‘ ~

Dessiner I'éprouvette avec les
dimensions suivantes:

2
A, 18
Efﬁ e Mame: |Ep-trac
=

= — Modeling Space
:'_1:!, ﬂl-.‘_L 30 20 Planar [* Axisynmetric
¥
- —Type —— [ Optionsz
+'i;§ g ' Deformable

lliscrete rigid
-FJEJ E\ﬂxy [T Include twist
" fnalytical rigid

[x_f_li *J ] Euleriar
e
-—rj, LN — Baze Feature

x {* Shell
% e = z

Wire

>
|:a % " Point

Approximate zize: IECI

el
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Module: |§Pmper‘tu "I IHDdelt Igl“‘lodel-l VI Part: Ing—tr‘ac Vl

7z f5— Cliquer sur « Create material »

= I

i N -Introduire la valeur de la densité via le menu « General »
= -Introduire la valeur du module d’élasticité et les paramétres de la
loi de comportement via le menu« Mechanical »

G’j @ @ Edit Material
E] Name: Matl
I i l Dezcription: I

v Masse volumique : 4700 Kg/m3

I"]: ”"  Materia ehaviors H

2B T Module d’Young : 111 GPa

= o Parameétres de la loi de Johnson-Cook
+ 5

EEE General Hechanical Thermal Electrical/Magnetic  Other |i| ““-
-
i Density
-+€ E_'l Distribution: IUniFUrm | & 900 550 0 26 1650 25
i i [~ Use temperature-dependent data :

-‘_}E‘ %\v Mumber of field varisbles: O_,;
(xvz) A [

+ a4 rl
ﬁj. ';"'+‘

|Name | Create, ..
Edit,..

CopY...

Rename, . .
0K Delete, ..

Evaluate, ..

11144

Dismiz=
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Création d’une section ! Affectation d’une section

|
Hodule: jPr‘nper‘tu | | Hodel: Igl“‘lndel-l j Fart: Ii‘Ep—tr‘ac j :
O~ g |
P . . X
«+— Cliquer sur « Create section » :
iy = :
A ﬁ - -~ . . .
! Il Edit Section Assignment
=7 E— 5 [
&E'. \Ji‘. . - 1 &EI Qt"'tl (Region: Set-1
B ype . . P
g | & —
E[.'j | Sectiong ISec—ep j e
) Ea Hote: List containe only sections
[j I applicable to the selected regions,
. — 1 [:] Tupe+ Splid. Homogeneous
E“ .UJT_! Ereate...l Edit... | Copy. .. | Rename...l Delete...l Disniss | | Material: Hatl
_@l’ | E .U]T_I — Thickness
a5 il Aszigrment: * From section ¢ From geometry

* /7|  Choisir le matériau affecté a I 1
cette section + B _x | Cancel. |

—— |
R e o
O B
1 ——
[3‘_"‘_1]‘ /T\‘ Mame: Sec—ep I R', a
H 3 i, H .
ﬁj 2 omogeneous :-‘_JE‘ %‘)

|
Materials IHati - [ .

AL
I Plane stressfstrain thickness: |1 I : + 1 AJ
1 +
Ok | Cancel | | ﬁj‘ _;-‘h
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Module: Iill’-‘lsseml:ulg Vl | Mode] IiIch:Iel-l Yl Step: Ii‘lnitial v|

B . — Cliquer sur « Create Instance »

i

£ s,

Iz @
% Create Instance

—, Uy Create instances from:

g © € Models

T, 1y,
(A¥2) ‘*.
prt
M a — Inztance Type
J"j 1 {* Dependent (mesh on part)

" Independent (mesh on instance)

Motet: To change a Dlependent instance's
mesh. you must edit itz part's mesh,

[ Auto—offset from other instances

Ok, | Apply Cancel
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Cliguer sur « Step Manager »

Madules Esmp
Cliquer sur « Create »

|Name Procedure M1geom Time

Pl [hitial (Initial)

Create, .. Edit. .. | Replace,,.l REMEME, + lelete, .. Mlgeom, .. Dizmiz=

@ @ Create Step

Mame ¢ IStep—l

Insert new step after

Choisir « Dynamic, Temp-disp, Explicit »
Modifier le temps du « Step »

@ @ Edit Step

Mame: Step-1

Procedure typet [General / j

Dynamic, Implicit

------------ : Dynamic, Temp—dizp. Explicit

Bazic
Heat transfer

Mazs diffusion Descriptions
Soils |_|j Time pericd: IU.DUUB
3

4]
Hlgeom: On W

crementation I Masz scaling I Other I

Continue, .. | Cancel |
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Modules | Load jJ Mudel:lélﬂudel—i v| Step: Ii‘lnitial v|

[ Cliquer sur « Create Boundary Condition »

||||

Boundary Condition Manager
[j IName I Initial IStep—l | Edit, .. I
fawer Left I

= -
o Create Boundary Condition
E‘ ‘UJT—I Deactiuatel Mame? lm
I Step procedire:

_] Boundary) condition tuEes StEP: IStEP_l j

Boundary condition statuss

Procedure: Dynamic, Explicit

-+_ ] . .
R‘ e | @I (O RENEME, e Deletes .. Tismiss — Category — ~ Tupes for Selected Step ——————

‘_"!E %‘) ¥ Mechanical SymmetrysAnt i zymmetrysEnca
[

) Fluid Displacement /Rotation
[X¥Z) ‘¢\ € Electrical Magnetic Yelocity Angular welocity
+ M  Oth Acceleration/Angular acceleration
}*j 3 ther Connector dizplacement
gl -

Connector wvelocity
Connector acceleration

et |

V A erMETERs L 4w MIIP#fa

Parislech Lo

Mécanique, P

Ang eti on



— Définir les conditions aux limites et les conditions initiales comme suit:

Edit Boundary Condition

Mame: BLZ2

Type: |YelocitysAngular welocity

Step:  Step-1 (Dynamic, Explicit)
Region: Set-2 [:3

£sYS: (Globaly [3 L
Distribution: IUniFurm j fix)
R o

v o {1000

Edit Boundary Condition
Mamey  BC-1

¥ YR3: o rhdians/time

Type: | Symmetry/Antisymmetry/Encastre

Stepr  Step-l (lynamic,. Explicit)
Region: Set-1 [}

Amplitudes I(Instantaneous) j r\;

0K | Cancel |

C5¥s (Globaly [x L

¢ ESYMM (U1 = URZ = LR3 = )
O YSYMH (U2 = URL = RS = )
O Z5YHH (U3 = URL = LR2 = )
¢ HASYHM (U2 = U3 = UR1 = 02 Abagus/Standard only)
 YASYHM UL = U3 = UR2 = 0r fbaqussStandard only)
 ZASYHH (U1 = IRZ = 02 Abagus Standard only)
" PIMMED i1 = Uz = 0)

& ENCASTRE (U1 = Uz =URLl = UR2Z = UR3 = 0}

(K | Cancel |
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Maillage de I'éprouvette

Hodules HMesh | froder: |§Mode1—1 7] Obiect: € fssenbly & Part: [S/P1ECE -

Mailler uniformément I'éprouvette

Mailler différemment chaque aréte de I‘éprouvette
7N\

" Element Shape ‘

 Quad * Ouad-dominated € Tri

Seed w Adaptivity Feature Toolz F

= L _Dntr‘l:llﬁq. P Technique
|l (o [ | ] L ) ) \ .
_— i | Qrientation L Y o
& N U
——— Element Tupe... 0
L
Ba-=] Global MumberingN\Contraol, ., . ]  Sueep ]
€ ffultipl
:ﬁ‘lm, ESS‘ EEII""t+++ MRS Redefine Region Eor‘ner‘sn.l
[x‘Ili ft\, "I : EEQiCIﬂ,.., Ok | Defaults | Cancel |
o) — Delete Part Mative Mesh, #
é%DHET Delete Region Mative Hesh, ) © ® Element Type
g_—'}, Ereate EDttDm_LIF' MESh+ e Elenent Library Family
€ Standard & £ Beoustic

Azzociate Mesh with Geometry,.,.

q 8 Geometric Ord
DE]-EtE ﬂESh HSSDCIatIUIth- 4 FonErE Troen Coupled Temperature-Tisplacement
@ Linear O luadratic

thell-1 Edit,..

Create Mesh Part.,..

luad I Tri I

Element Contrals

Merify, ..

- Second-order accuracy: ©C Yes & Mo =
Il _ Distortion controly & Use default © Yes  No
[enath ratiog IU.l

Hourglass control: & Use default © Enhanced O Relax stiffress € Stiffress O Visc

Stiffress-viscous weighl

STalma factors: Displacenent bourglasss |1 | Linear bulk uisculsitgz |1 Uuadfiﬂ
A *

CAX4R: A 4-node bilinear axisymmetric quadrilateral, reduced integration, hourglass
contral,

MNote: To select an element shape For meshing.
select "Mesh->Controls” from the main menu bar,

0K I Defaults Cancel I
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= @ @ XY Data from ODB Field Outp
Create XY Dat »
tepz/Franes

’7Note: #Y Data will be extracted from the active steps/frames fActive Steps/Fr‘ames‘Hl

— Source
" OIE history outpu Yariables | ElenentsdNodes |
r;" QDB  Output Yariables
TETor Position: IUnique Hodal VI
1CENess
Click checkboxes or edit the identifiers shown next to Edit below,
r Free b':'d'd ™ PEEQ: Equivalent plastic strain ;I
(' Operate on XY data ¥ [ RF: Reaction force
[~ Hagnitude
" BSCII File I RFL
" RF2
o
KEHbDard P [ 51 Stress compohents
. Path [ TRIAH: Stress triaxiality
[¥ Uz Spatial displacement
. ™ Magnitude
Continue, .. | Cancel |
Patlal weloclty \ =
Edit: [U.12
—. , Section point: £0ALL £ 5elent (Sebbinms, .
@ & XY Data from ODB Field Output [ttt \

Dizmizs

Mote: XY Data will be extracted from the active steps/frames pctive Steps/Fr‘ames“.l

"Stepsf’Fr‘ames Save | Plat |

Varisbles | . -
Cor arisbles | Elenents/Modes | XY Data from ODB Field 7jutput
i LI — Output Variables Steps/Franes
Pozition: IUnique Hodal Vl ’7Note: ¥Y Data will be extr. e active steps/frames fotive Steps/Fr‘ameS“.I
_.-_,':_’%;r £ Click checkboxes or edit the identifiers shown next to Edit below,
Varisbles Elements/Modes I 4
b [T LE: Logarithmic strain components Selection N’
D 1 o p [ PE: Plastic strain components ] Salzseion |TElcis Solzstien
[~ FEF0: Foquivalent plastic strain
¥ [7 FF: Reaction force
i Mode sets
g p— [ Hagnitude Internal sets 7
- IRFL »
I RF2

ﬁ == P [ S: Stress components
—H‘"_ [ TRIAK: Stress triaxiality

" p [ U: Spatial displacement

‘i == b [V Spatial welocity
N Edits [RF.RF2
-~ Section point: ¢ ALl O Select Settingsn‘l
™ Highlight items in vieuport

Save | Plot | Dismissl
Flot I ]]1smiss|
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@ @ Operate on XY Data

AEE Fj;]
JL l_JL! E{_La;l Enter an expression by typing and selecting XY Data and Operators below,
Example: maxErwelope( "HyData-2", "¥¥Data-4" 3 * 2,0 + "HyData-5"

gﬁ sum (L))

— XY Data — Operators
Mame filters: gt || A - ¥¥Data, float, or integer
# = ¥YData
s Field 1R : . it I - integer
: EP-TR From Field Data: RF:RF2 at instance EP-TRAC IF = il
TR Eron Fi TRERIF L ILer 1 r, =
EP-TR From Field <ael000F 1 Lter (¥ F)

EP-TE From Field L
+ EP-TR From Field F2 in 3 sin(a)
+ EP-TR From Field FIRF2 3 instance 3 sinh(A)
EP-TR From Field D. 3F :F, t in smooth(¥, 1)

sineButterworthFilter(d,F)

UslZ FI: EP-TRAC From Field Datat U2 at part instance EP-TRAC-1 smoath2(X, 3
sqrt.(A) —
sl Operate on XY Data
o sum{ (ALA, .., 00 ) ) )
Enter an exprezzion by typing and selecting #Y Data and Operators below,
4 tanr Example: maxEnvelope( "HYData-2", "XY]]ata-am + "HYData-5"
hiA) combine { "U;UZ PI; EP-TRAC-1 M; 7", "FH'IO
T 5 /| truncate(y,F)
Add to Expressionl Skip checks / vectortagnitude (8,5, %
— HY Data Operators ——————————
Create XY Data... |_ Save Az . Plot Expression Elear‘ Expression | Canc Mame Filter: :Q._ A - KData, float, or integer
= Hame Dezcription B = e
Create KY " ) PI+ EP- I - integer
B RFIRF2 P13 EP-TR From Field Datas RFIRF2  at part instance EP-TRAC- F - float
Source i i EVETIAR, =
RF:RF2 PI: EP-TR From Field Data: RF:RF2 at part instance EP-TRAC- augl{A.f 1
" ODB history output RFIRF2 PI: EP-TR From Field Data: RFRF2 at part instance EP-TRAC || |0 ctamunthi ltorth,F)
* B field output RF:RF2 P13 EP-TR From Field Data: RFiRFZ &t part instance EP-TRAC- Chebgsheulpllte,»(x E
‘o . RF:RF2 PI: EP-TR From Field Data; RF:RFZ at part instance EP-TRAC-
Thickness bi ()( w0
RF:RF2 PI: EP-TR From Field Data; RF:RFZ at part instance EP-TRAC- conbingl s,
Reae—bady RFiRF2 PL: EP-TR From Field Data: RF:RF2 at part instance EP-TRAC °°3hi‘m
cos
i Operate on XY data 2 U2 PI: EP-TRAC From Field Data: U2 at part instance EP-TRAC-1 currentHa(X)
T HSLII file currentMin(¥)
currentRng{X)
" Keyboard currentfvg()
decimateFilter (3,1}
r
Fath degrecToRadian{A)
fdd ta Expressionl " Skip checks differentiate(¥) =l
Continue, .. I Cancel I
Create Y Data,.. | Save Az,.. Plot Expression Clear Expression | Cancel
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Validation de la simulation numérique

9} ——  Exerimental curve |-

——  Numerical curve

00 02 07 06 08 10 12 14 16

Displacement (mm)
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Loi d’endommagement de Johnson-Cook

.pg

E 0 — Groom
#—.&+Dmeﬂ9”HdmmgﬂP+D5

Qmelt - Qroom

Undamaged
response
_ o d
oA o-- g._--- ; 1 4+
(D=0) __--"""" j
0, e lORS .
-D& |
: | —7 ; 0 >
Degradation of 5 softening ! 7
o, ac _ .
elasticity !
: ;
1
i
i
|
|

Source : documentation ABAQUS
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