
CAELinux Tut oria l

Finit e  e lem ent  analysis 
w it h CAELinux:

Tut oria l 1
3D Geom et ry M odelling &  M eshing 

in SALOM E



Overview

 Geom etry & m esh (Salom e)
 Geom etry m odelling (Salom e/Geom et ry)
 Meshing & group definit ion 

(Salom e/Meshing)
 Finite Elem ent  Analysis (Code-Aster)

 Create a FE study profile (ASTK)
 Definit ion of the FEA (Eficas)
 Running the analysis (ASTK)
 Reading the solver's m essages (ASTK)

 Post  processing (Salom e)
 Im port ing results from  MED file
 Displacem ents / st rains / st resses



St art  Sa lom e / Geom et ry 

1 1. start  Salome
2. File-> New
3. Select  Geometry
4. Reduce Console 
view (small arrow)
5. Resize Tree view
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Creat e  Geom et ry: 2 D Sket ch 
1

1. New Ent ity ->  Sketch (1)
2. In Sketch Construct ion (2): enter these coordinates (0;0),
(0;0.2),(0.2;0.2) and (0.2,0) [press Apply (3) to validate 
each point ]
3. Choose Sketch closure (4), Sketch validat ion (5) 
4. Adjust  zoom to view all objects (6)
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Creat e  Geom et ry: Point s 

1

1. Choose Create Point  
2. In Point  Construct ion: choose Absolute Coordinates
3. Enter the following coordinates (0.1;0.1;0) 
4. Press OK
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Creat e  Geom et ry: Vect or

1

1. Choose Create Vector 
2. In Vector Construct ion: choose opt ion Compoents
3. Enter the following components (0;0;1) 
4. Press OK 
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Creat e  Geom et ry: Circle

1

1. Choose Create Circle (1) with By "Point&Vector" opt ion (2)
2. Select  Center Point :(3): first  click the Arrow but ton, then se-
lect  Vertex_1 in either the 3D view or the t ree view.
3. Select  Vector (4): click Arrow and select  Vector_1 in  t ree 
view.
4. Enter Radius= 0.025 (5) and click Ok (6)
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Creat e  Geom et ry: W ire

1

1. Choose New Ent ity-> Build-> Wire (1)
2. Select  Objects (2): click "Arrow" and select  Circle_1 
[ if needed select  mult iple objects by holding the shift  key]
3. Click OK
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Creat e  Geom et ry: Faces

1

1. Choose New Ent ity-> Build-> Face (1)
2. Select  wire (2): click "Arrow" and select  Wire_1, click OK (3)
3. Repeat  steps 1-2 for Wire_2 (4) 
4. You can interact ively zoom, pan & rotate by holding CTRL 
key with resp. Left , Middle & Right  mouse but ton
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Creat e  Geom et ry: Ext rusions

1

1. Choose Create Object  by Extrusion (1)
2a. Select  Base (2): click "Arrow" and select  Face_1
2b. Select  Vector (2): click "Arrow" and then select  Vector_1 
in t ree view
3. Enter Height= 0.1 (3) and press OK (4)
4. Repeat  steps 1-3 for Face_2 to create a cylinder (5)

2

3

5

4



Creat e  Geom et ry: Boolean

1

1. Choose Cut  boolean operat ions (1)
2. Select  Main object  (2):select  Prism_1
3. Select  Tool object  (3): select  Prism_2 and click OK (4)
4. In t ree view right  click Cut_1 and choose Display Only (5)
5. Choose View-> Display mode-> Shading (6)
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Creat e  Geom et ry: Copy Feat ures

1

1. Choose Translate tool (1)
2. Select  Object  (2): select  Prism_2
3. Translat ion vector  (3): enter (0.1;0;0) and click OK (4)
4. Check Create Copy (4) and validate (5)
5. Repeat  steps 1-4 with t ranslat ion vector =  (-0.1;0;0)
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Creat e  Geom et ry: new  Cut s

1

1. Choose Boolean Cut  tool (1)
2. Set  Main obj.= Cut_1 and Tool obj.= Translat ion_1 (2)
3. Click Apply (3)
4. Set  Main obj.= Cut_2 and Tool obj.= Translat ion_2 (2)
5. Click OK (4)
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Creat e  Geom et ry: Explode 

1

1. Choose New Ent ity-> Explode (1)
2. Select  Cut_3 (2), choose Shape type= Face(3), click Apply(4)
3. choose Shape type= Edge (3) ,click Apply (4)
4. finally, choose Shape type= Vertex (3) and click OK (5)
5. Note that  now you can see, select  & use the ext racted ob-
jects by select ing them in the t ree view or the 3D view.
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M esh: Display geom et ry

1
1. Choose Mesh module (1), expand the t ree of Cut_3 (2)
2. In t ree view: select  first  Face item, hold the shift  key and 
then click on the last  Edge item to select  all the 
Face/Edge/Vertex items of Cut_3
3. Right  click on select ion in t ree view, choose Display Only
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M esh: hypot heses

1

1. Click Create Hypotheses (1), choose "Average Length" (2), 
click Create (3), then set  Length= 0.02 (4) and click Ok (5)
3. Select  "Length from Edges" (6) and click Create (3)
4. Select  "Max. Element Volume" (7), click Create (3), set  Max 
Volume= 0.01 (4) and click Ok (5).
5. Finally close hypotheses dialog (8)

2

4

6

53

7

8



M esh: a lgorit hm s

1

1. Click Create Algorithm (1), choose "Standard / Wire dis-
cret isat ion" (2) and click Create (3)
3. Select  "Standard / Triangle" (4) and click Create (3)
4. Select  "Netgen / Tetrahedron" (5), click Create (3), 
5. Finally close Algorithm dialog (6)
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M esh: Part it ionning plane

1

1. Go back to Geom module and click Create Plane (1)
2. Select  Plane by 3 points (2), select  the highlighted vert ices 
(3) and press OK (4)
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M esh: Part it ion

1

1. Choose Operat ions-> Part it ion
2. Select  Object  Cut_3 (2), select  Tool= Plane_1 (3) and press 
OK (4)
3. Return to Mesh Module
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M esh: M esh Const ruct ion

1

1. Click Global Hypotheses(1), select  Geometry= Part it ion_1(2)
2. Select  hypotheses (3): click 'arrow', and with shift  key select  
all three hypotheses from t ree view 
3. Select  algo. (4): click 'arrow', and with shift  key select  all 
three algorithms from t ree view. Finally click OK (5)
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1. Right-click "Mesh_1" (1), select  Compute to generate the 
mesh (2). Be pat ient , this can take a while...
2. When finished, right-click "Mesh_1" (1), select  Update to 
display the new mesh (3)

M esh: M esh Const ruct ion
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1. Click "Create Hypothesis"(1), select  "Average Length" (2) & 
click "Create" (3)
2. Enter Name= "Fine Length" & Length= 0.007 (4), click Ok(5)
3. Click Close (6)

M esh: M esh Refinem ent

4
2

1

5

3 6



1. Switch to GEOM module. Right  click Part it ion_1-> Erase (1)
2. Choose menu New Ent ity-> Explode.
3. Select  Object= Part it ion_1 (3) & Shape type= Edge (4)
4. Click Ok (5) & Validate by clicking Explode (6). 
5. Switch to MESH module.

M esh: M esh Refinem ent
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1. Click "Create Local Hypothesis" (1)
2. Select  Mesh= Mesh_1(2), Hypothesis= Fine Length(4), Algo-
rithm= Wire dist ribut ion(5).
3. Click Arrow (3), for each ent ity of figure: select  the object  
in 3D view (7) & validate by Apply (3). Close the dialog.

M esh: M esh Refinem ent
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1. Right  click "Mesh_1" ->  Compute (1). 
2. When finished, right  click "Mesh_1" ->  Update (1)
3. Right  click the mesh in 3D view (2), choose "Clipping"
4. Click "New" (3) & OK (4).
5. Right  click the object  (2) ->  Control ->  Aspect  Rat io 3D  

M esh: Checking M esh
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