The object of this tutorial is
to build a solid object using
a script, then to mesh it and
solve, and finally to display
the solution.

A script has the advantage
that, as in this example, a
solution for a generic shape
can be altered and applied
to others of different sizes
by changing the parameter
values in the script.

The object is a tee-shaped
block on two soft supports.
The tutorial demonstrates
one method of partitioning
the geometry and defining
the three material
properties.




# test program t020

# more than 2 parts, nonplanar partition . .
import geompy The shape is defined

import sialomle T U GEON" using a script called
9g = salome.ImportComponentGUI( ) t020.py which creates a

# create vertices and vectors Shape called partition1 i
p0 = geompy.MakeVertex(0., 0., 0.) Th iot file i dt
vectorZ = geompy.MakeVectorDXDYDZ(0., 0., 100.) e scripttile Is savea 1o
planeZ = geompy.MakePlane(p0, vectorZ, 500.) the /home folder.

# create boxes
box1 = geompy.MakeBoxDXDYDZ(200., 300., 420.)

box1t = geompy.MakeTranslation(box1, 0., -300., -210.) The script is written in Python, and in
box2 = geompy.MakeBox(-10., -300., 100., 210., -200., 220.) dditi it ial f ti hich
box2m = geompy.MakeMirrorByPlane(box2, planeZ) adaiuon it uses special runctions wnic

box3 = geompy.MakeBox(0., -275., 110., 200., -200., 210.) are prefixed =geompy. These are 3D
box3m = geompy.MakeMirrorByPlane(box3, planeZ) . . . .
modelling tools which interact with

# assemble boxes Salome-Mech to create the geometry on
block1 = geompy.MakeCut(box1t, box2) hich hi d luti b d
block2 = geompy.MakeCut(block1, box2m) whicn meshing and solution are based.

block3 = geompy.MakeFuse(block2, box3)
block4 = geompy.MakeFuse(block3, box3m)

# create partitions The functions are
partition1 = geompy.MakePartition([block4], [box3, box3m]) explained on the
# add objects in the study Salome website.

id_solid1 = geompy.addToStudy(partition1,"partition1")
# display the boxes
gg.createAndDisplayGO(id_solid1)
gg.setDisplayMode(id_solid1,1)



+ SALOME 3.2.9 - [Study4d]
- File Edit View New Entity Operations
‘D@ HE X | B o @ Geometry +|
B8 eeo:BED @ |

Object Browser =7
Object Value 7 . F e . 6
-4 Geometry GEOM .5 ’@'ﬁ& 2 Y = “i' Tl |t

X4 partitionl

- @Solid_1

-* partition1
m BaseFixl
-- @ Solid_2
-* partition1
+-ihBaseFix2
- @ TeeBlock
-* partition 1
+-ifi TopLoad

SALOME
Heln <

1. Begin by opening Salome-Mech and clicking
File > New. Select the Geometry module.

3

([ Python 2.3.5 (#1, Sep 4 2005, 22:00:45 2.. Type import t020 [enter] into the Python =

| [GCC 3.3.5 (Debian 1:3.3.5-13)] on finuf WINAOW.
type help to get general information on environment
- | === import 1020 o
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" File Edit View New Entity Operations Repair Measures Tools Window Help SALEHE
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‘D@ E X [ B @ Geometry +| @b & & 2 - e Oy MNP el B
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1. Explode part|t|0n1 into its -
Dtuect Vi separate solids. Rename | Naw Entity > Explode
L. 480 t GH i . . .y
s ;;’Qjﬂg’m Solid_3 as TeeBlock. Select Main Object: partition1
5. @Solid_1 Sub shapes Type: Solid OK
-* partition 1
R m Basefixl
- @ Solid_2
-* partition1
BRI We need to identify
@_Ies::t?tffﬂl faces for applying loads

2. Create groups of faces opLoad
(from TeeBlock), BaseFix1 (from

Python 2.3.5 (#1, Sep 42005, 23 Solid_1) and BaseFix2 (from Solid_2). =
[GCC 3.3.5 (Debian 1:3.3.5-13)] on liNUxZ2 New Entity S Group

type help to get general information on environme
Select shape type Face

- | === import 1020 _ _
’ Use cursor to pick the desired

|@éﬂw. face, then click Add. OK
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Object

m===m 1. Select the Mesh module. Mesh using Auto =

ZETE Tetrahedralisation; cancel the Automatic Length
i dialog box and click OK. Select 1D and set the
parameters average length 25 and quadratic.
ol Select 3D and set the parameter max element

___WS;Z:?%ETEZQ volume as 10000.

BU 28Dy YER

t-prLength From Edges (2D Hyp. for Triangulat
HAverage length_1
HQuadratic Mesh_1

‘. @ Max., Element Volume 1
--% Algorithms

& Regular_1D

- MEFISTO_2D

- ¢ Tetrahedron (Netgen)

-+ Mesh computation succeed T, 2 ] C reate g ro u pS O N VOI u m eS

 Compute mesh

2 Solid_1, Solid 2 and TeeBlock
@ Oll , O0II an eeblOCK.
rhName
vesn 1 il Compute the mesh.
~Mesh Infos Iy
Total Linear Quadratic n
Nodes ! 19292
Edges : 270 0 270
Faces : 3030 0 3030
Triangles ; 3030 0 3030
Quadrangles: 0 0 0
Polygons : 0
Volumes : 12192 0 12192
Tetrahedrons : 12192 0 12192
Hexahedrons : 0 0 0
Pyramids : 0 0 0
Prisms 0 0 0
| Polyhedrons : 0

Python 2.3.5 (#1, Sep 4 2005, 22:00:45)

S st o o ) 3. Compute the mesh. When the mesh
type help to get general information on environment Computatlon report ShOWS, CIICk OK.

>3 import 1020
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 Elle Edit View Code_Aster Case Code_Aster Tools Code_Aster Wizards Tools Window Help SALDME

DEEX|Remie  dosorEen: ) )Q00% B 4idik
e s 1. Now select the Aster module. -

e XTI EITE Press Code Aster Wizards and select
. Linear Elasticity > 3D > Geometry.
Select partition1 as the object then
sy | Next>. You will be asked for Young’s

opios Modulus and Poisson’s Ratio, then

" pothses Next> again.

- rLength From Edges (2D Hyp. for Triangulat
HAverage length_1
- tQuadratic Mesh_1
@ Max. Element Volume_1
=% Algorithms
Regular_1D
- PMEFISTO_2D
4 Tetrahedron (Netgen)
=g Mesh_1
* partitionl
£ Applied hypotheses

2. We created two supports.
il Select BaseFix1 and set DX, DY
and DZ to zero. Press the blue +
sign and repeat for BaseFix2.

Press Next>.

£ Applied algorithms
=-Groups of Volumes
+-fsolid_1
+igisolid_2 \Zulsotropic Linear Elastic Study
+-g TeeBlock

Imposed Degrees of Freedom

Choose the Entities and the DoF to be imposed

lobject DX oy bz
- —— 3. Select TopLoad and enter the

pressure (say 10 N/mm2) applied to
8 the to face of the tee block.

Further steps in this dialog box ask for
a command file name (say t020.comm)
and confirmation of the mesh.

1
‘ | Help < Back | Next > Cancel

Python 2.3.5 (#1, Sep 4 2005, 22:00:45)
[GCC 3.3.5 (Debian 1:3.3.5-13)] on linux2
type help to get general information on environment
>3 import 1020




DEBUT();

Steel=DEFI_MATERIAU(ELAS=_F(E=200000.,
NU=0.3,),);

Rubber1=DEFI_MATERIAU(ELAS=_F(E=22.5,
NU=0.3,),);

Rubber2=DEFI_MATERIAU(ELAS=_F(E=45.,
NU=0.3,),);

MAIL=LIRE_MAILLAGE(FORMAT="MED",);

MODE=AFFE_MODELE(MAILLAGE=MAIL,
AFFE=_F(TOUT='0OUI,
PHENOMENE='MECANIQUE',
MODELISATION="3D",),);

MAIL=MODI_MAILLAGE((reuse =MAIL,
MAILLAGE=MAIL,

The command file contains details of the loads,
constraints and includes the material definition
(Young’s modulus and Poisson’s Ratio).

Note that in the file created by Salome, the three
parts are all of the same material. Edit the file as
shown emboldened.

RESU=MECA_STATIQUE(MODELE=MODE,
CHAM_MATER=MATE,
EXCIT=_F(CHARGE=CHAR,),);

RESU=CALC_ELEM(reuse =RESU,

ORIE_PEAU_3D=_F( GROUP_MA=("TopLoad'",),), MODELE=MODE,

);

MATE=AFFE_MATERIAU(MAILLAGE=MAIL,
AFFE=(_F(GROUP_MA="Part_1",
MATER=Rubber1,),
_F(GROUP_MA="Part_2",
MATER=Rubber2,),
_F(GROUP_MA="Part_3",
MATER=Steel,),),);

CHAR=AFFE_CHAR_MECA(MODELE=MODE,

DDL_IMPO=(
_F(GROUP_MA='BaseFix1',
DX=0,
DY=0,
DZ=0,),
_F(GROUP_MA='BaseFix2',
DX=0,
DY=0,
DZ=0,),),
PRES_REP=(

CHAM_MATER=MATE,

RESULTAT=RESU,
OPTION=('SIGM_ELNO_DEPL',/EQUI_ELNO_SIGM',),
EXCIT=_F(

CHARGE=CHAR,),);

RESU=CALC_NO(reuse =RESU,
RESULTAT=RESU,
OPTION=('SIGM_NOEU_DEPL', 'EQUI_NOEU_SIGM', ),);

IMPR_RESU(FORMAT="MED/,
UNITE=80,
RESU=_F(MAILLAGE=MAIL,
RESULTAT=RESU,
NOM_CHAM=('SIGM_NOEU_DEPL';EQUI_NOEU_SIGM',/DEPL",),),);

FIN();

_F(GROUP_MA="TopLoad',

PRES=10,),),);
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r— — 1. In the Object =
i i EXEX: @m@u@ﬁ:@ﬁ

4canen Browser an Aster line
- has appeared. Expand
p it and right click the line
e G beginning LinearStatics
WS;:;;??JETEZQ and then select Solve.
N e

- WLength From Edges (2D Hyp. for Triangul
HAverage length_1
- tQuadratic Mesh_1
@ Max. Element Volume_1
=% Algorithms
“ Regular_1D
- PMEFISTO_2D
4 Tetrahedron (Netgen)
=g Mesh_1
* partitionl
£ Applied hypotheses

| 2. A successful solution
| will result in a Post-Pro line
followed by a tree. Follow
down to Fields and open
the first group. This group
contains deflections. Right
click over 0, Inconnue and
| select Deformed Shape.

£ Applied algorithms
Groups of Faces
=-Groups of Volumes
4-pe Part_1
% Part_2
%-px Part_3
= meRStET
i iz AsterFiles
S _ypLinearstatics_3DMesh_1(0K)
--@Post-Pro

Z.UnearStatics_3DMesh_1.resumed
£-MAIL
+-Families
+-Groups
~-Flelds
—--RESU DEPL

* onNodes
OINCONNUE

[ /DefSha
+RESU EQU\ NOEU SIGM

—f 3. To view properly, right click over Def.Shape and select
« | 3
:g Python 2.3.5 (#1, Sep 4 2005, 22:00:45)

Show only. By right clicking over the object in the display
B oo rbto e gt rcmatonon it window, or right clicking over Def.Shape again and selecting

o mport 020 Edit, you can look at the object in many dlfferent ways.
e | (TSR | 4 T




Steel=DEFI_MATERIAU(ELAS=_F(E=200000.,
NU=0.3,),);

Rubber1=DEFI_MATERIAU(ELAS=_F(E=200.,
NU=0.3,),);

Rubber2=DEFI_MATERIAU(ELAS=_F(E=400.,
NU=0.3,),);

The deflections are
rather excessive with
very soft rubber pads.
This is a better choice
of material properties.




