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Application 1: Comportement élastique linéaire

Soit une plaque rectangulaire mince de dimensions (0.2 x 0.4 m?). La plaque considérée est
chargée en traction uni-axiale dans la direction verticale sous la contrainte appliquée o
=100MPa. La deuxiéme extrémité est supposée fixée dans les deux directions, comme le
montre la figure ci-dessous. La plaque en matériau linéaire élastique dont les propriétés
mécaniques sont : E= 200GPa (Module de Young) et v=0.3 (Coefficient de Poisson). La plaque
est supposée maillée par des éléments a 8 nceuds sous les conditions de contraintes planes.

- Utiliser le code de calcul Ansys pour analyser ce probléme, en montrant la déformation de
la plaque et le déplacement des nceuds suivant la direction verticale. Montrer la

distribution nodale des contraintes suivant la méme direction.

e Etapes de simulations :

v'  Preferences > Structural > OK

1-Choix de I’élément :

v Preprocessor > Element type > Add-Edit-Delete > Add > Solid > 8 node 183 > OK....> Close

2-Propriétés du matériau :
v' Preprocessor > Material Prop > Material Models > Structural > Linear Elastic Isotropic >
EX=2e5 (en MPa : Module de Young), PRXY=0.3 (Coefficient de Poisson)
- Fermer la fenétre (ou bien : Material > Exit)

3-Géométrie :

v Preprocessor > Modeling > Create > Areas > Rectangle > By dimensions>
Entrer: X1, X2 : 0----- 200

Y1,Y2:0----400 >OK

~
o =100 MPa

E =200 GPa Young’s modulus
v = 0.3 Poisson’s ratio

b=02m

[ ]o] |

2b

A Create Rectangle by Dimensions (=22
[RECTNG] Create Rectangle by Dimensions
X1,X2 X-coordinates |0 I ]200 I
E> Y1,Y2 Y-coordinates Io ”400 I $
¢ oK l Apply Cancel l Help |

v" PlotConts > Numbering > Sélectionner “LINE line Numbers” > OK
v' Plot> Lines

4-Maillage :

v

horizontales) > OK

Entrer: 25 pour (NDIV N°. of element divisions) > OK

Preprocessor > Meshing > Size Cntls > Manuel Size > Lines > Picked lines > (Cliquer sur les deux lignes
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Element Size on Picked Lines

€ piex € uapiex
© single  C Box I\ Element Sizes on Picked Lines E=|

€ relygen € cizcle [LESIZE] Element sizes on picked lines

€ Looj
= SIZE  Element edge length [
coune = 2
NDIVNo. of element divisions ]
Maximm = 4 7'
Mintmm = 1
-1

(NDIV s used only if SIZE s blank or zer0)
Line Fo. KYNDIV SIZENDIV can be changed 7 Yes
€ Min, Max, Inc ANGSIZ Division arc (degrees) \:

( use ANGSIZ only if number of divisions (NDIV) and
element edge length (SIZE) are blank or zero)

— Clear attached areas and volumes ™ No
I oK Apply
Reser Cancel ] OK Apply Cancel Help
Pick All Help L x 1

|

v' Preprocessor > Meshing > Size Contls > Lines > Picked Lines > (Cliquer sur les deux lignes verticales) >0K

Entrer: 50 pour (NDIV N°. of element divisions)> OK

Element Size on Picked Lines.

@ piex € vspiex

@ single C Box

! {\ Element Sizes on Picked Lines =<3 |
€ Folygon ( cizcle
&

i
!
! ILESIZE] Element sizes on picked lines
Loop '
—— / \ SZE Element edge length
Count
! NIV No. of element divisions
i (NDIV is used only if SIZE is blank or zero)
2 b KYNDIV SIZENDN can be changed
> |

: SPACE Spacing ratio

-2
Maximm = 4
Minfmm = 1
Line ¥o. = 1

@ Lisc of Items

€ Rin, Max, Inc ANGSIZ Division arc (degrees)

! (use ANGSIZ only if number of divisions (NOIV) and
| element edge length (SIZE) are blank of zero)

MRl

2e;

I e | aesty ! Clear attached areas and volumes

Cancel ; oK Apply Cancel ] Help ]
b x : Val

v Preprocessor > Mesh> Areas > Free (Cliquer sur la surface) > 0K |:>

5-Conditions aux limites:

v' Preprocessor > Loads > Define Load > Apply > Structural > Displacement > On Lines > (Cliquer sur la ligne
horizontale inferieur N° 1) > OK > ALL DOF =0 > OK

JApply U,RET on Lines |

& pick " Unpick

@ single C Box I\ Apply UROT on Lines B
¢ Pol; i

2, LD vcR B CLcizcle [DL] Apply Displacements (U,ROT) on Lines

oop

_— Lab2 DOFs to be constrained | = J Al DOF

Count [ 35

Maximum = 4

Minimm = 1

= 1

Line No. =
: @ List of Items E> $ :

€ Min, Max, Inc
All DOF

T Apply as [Constant value ~|

ﬂ

———— VALUE Displacement value

Resst | | | Cancel o> ok | Apply Cancel | Help | e
Pick All Help
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v" Preprocessor > Loads > Define Load > Apply > Structural > Pressure > On Lines > (Cliquer sur la ligne horizontale
supérieur N° 3) > (entrer : -100 dans la fenétre : VALUE) > OK

Remarque : Le signe (-) représente le sens positive du chargement.

¢ Loop

"Apply PRES on Lines
& pick " Unpick
{¥ single (" Box

€ Polygon (" Circle

Count
Maximum

Minimum

Line No.
: ¥ List of Items

¢ Min, Max, Inc

=1

Apply

Reset

Cancel

Pick All

Help

e  Enregistrer le model

e . !
I\ Apply PRES on lines =g
[SFL] Apply PRES on lines as a [Constant value =
If Constant value then:
VALUE Load PRES value ¢ -100]
If Constant value then: E>
Optional PRES values at end J of line
(leave blank for uniform PRES )
E> oK I Apply Cancel l Help |

| save_pB| resum_pB| quiT| PowrGrRPH| |

6-Résolution

v’ Solution > Solve > Current LS > OK

v" Fermerle message: Solution is done

/A Note

@ Solution is done!

7-Post-processing : Analyse et visualisation des résultats

v" General-Postproc > Plot Results > Deformed Shape > Def+undeformed > OK
v" General-Postproc > Plot Results > Contour Plot > Nodal Solu > Nodal Solution > DOF Solution > Y-Component of

displacement > OK

v" General-Postproc > Plot Results > Contour Plot > Nodal Solu > Nodal Solution > Stress > Y-Component of stress >

OK

v" General-Postproc > List Results > Nodal Solution > Nodal Solution > Stress > Y-Component of stress > 0K
v General-Postproc > Query Results > Subgrid Solu > Stress > Y-direction Sy >OK
(Cliquer sur la surface pour afficher les valeurs des contraintes Sy dans les nceuds, suivant la direction verticale)

e Programmation par langage de script APDL (ANSYS Parametric Design Language)

/PREP7

| *

ET,1,PLANE183

!*

KEYOPT,1,1,0
KEYOPT,1,3,0
KEYOPT,1,6,0

!*

!*
MPTEMP,,,,,.,,
MPTEMP,1,0

MPDATA,EX,1,,2e5
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MPDATA,PRXY,1,,0.3

RECTNG,0,200,0,400,

FLST,5,2,4,0RDE,2
FITEM,5,1
FITEM,5,3
CM,_Y,LINE
LSEL,,, ,P51X
CM,_Y1,LINE
CMSEL,,_Y

%

LESIZE,_Y1,,,25,,,,,1

%
FLST,5,2,4,0RDE,2
FITEM,5,2
FITEM,5,4
CM,_Y,LINE
LSEL,,, ,P51X
CM,_Y1,LINE
CMSEL,,_Y

| *

LESIZE, Y1,,,50,,,,,1

!*

MSHKEY,0
CM,_Y,AREA
ASEL,,,, 1
CM,_Y1,AREA
CHKMSH, ' AREA'
CMSEL,S,_Y

!*

AMESH,_Y1

!*

CMDELE, Y
CMDELE, Y1
CMDELE, Y2

!*
FLST,2,1,4,0RDE,1
FITEM,2,1

!*

/GO

DL,P51X, ,ALL,0
FLST,2,1,4,0RDE,1
FITEM,2,3

/GO

!*
SFL,P51X,PRES,-100,
FINISH

/soL
/STATUS,SOLU
SOLVE
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