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SCIFESOL Tutorial : Static Analysis of Torque Arm




Problem Description

A torque arm of an automotive component is to be verified for its structural integrity . The torque

arm is fixed at its left hole and loads are applied on the right side hole.




Geometry

A 2D plane stress model of the torque arm having thickness 10 mm is prepared as per the

shown dimensions.
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Mesh Generation

Meshing of the torque arm is done in GMSH. We mesh the arm with 4 node quadrilateral elements only. The arm
is split to create good quality elements . We need to create physical groups of the curves so that SCIFESOL can

recognize regions for load and boundary condition application.
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Mesh Generation

Meshing of the torque arm is done in GMSH. A Statistics - X
. Geometry = Mesh Post-processing
1330 Nodes
60 Points
528 Lines
0 Triangles
1192 Quadrangles
0 Tetrahedra
0 Hexahedra
0 Prisms
0 Pyramids
0 Trihedra
0 Time for 1D mesh
0.0780549 Time for 2D mesh
0. Time for 3D mesh
Plot 3D
Plot 3D
Plot 3D

Compute statistics for visible entities only

Memory usage: 137.277Mb Update -




Import Mesh

@ SCIFESOL - Scilab FE Solver: Untitled

File Model Options Help
New
Open
Save
Import # Mesh
Exit

Now import the mesh file saved in file TorqueArm.m which is exported from GMSH.
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Define Analysis Settings

Specify type of Analysis and Analysis Settings
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Define Analysis Settings

Analysis Settings > Define Load Steps

Load steps is used to define loading conditions for time varying loads.

Step Start time : 3 Sub Steps
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Define Material Properties

Select material of torque arm from material editor. We can add new material if other material

IS required.
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Material Properties

MName Steel
Properties
Property Value
Density 7.650D-09
LTS 410
LD 250
Elastic Modulus 200000
Poisson Ratio 0.3
Co-effident of expansion 0.000012
[Thermal Conductivity 42

Apply Material

‘ ‘ Add New Material




Define Element Properties

We define the behavior of 2D 4 node quadrilateral elements as plane stress.
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Define Element Properties

Now we define the formulation of
guadrilateral elements as pure

displacement method.

Select the stiffness and mass

matrix integration rule as 2x2.

Specify the thickness as 10 mm.
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Apply Boundary Conditions

The torque arm is fixed at its left hole and force of 5000 N is applied on the right side hole.

5000 N




Apply Boundary Conditions

Using the edge Id of the edges in the left side hole we select all the nodes on those edges to apply the fixity constraint.

Loads
& Apply Boundary Conditions —~ X Bid: 1
Select Boundary Condition — Bid: 2
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= : Bid: &
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Apply Close
Analysis Settings 1n
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Element Properties
Apply Boundary Conditions
Apply Loads Graphics WorkSheet
Solve Model Display Scale (0

Identify the boundary ID of the hole region from geometry link in the model data list.




Apply Boundary Conditions

Fixed boundary condition is applied at the large hole.

After applying the boundary condition , first click on the mesh link in the model data list to activate the mesh

then click on the constraints or loads link to display the constraints




Apply Loads

Force of 5000 N is applied on half region of the right hole. We can apply load on Nodes or Regions.

& Apply Loads
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Identify the boundary ID of the hole region from geometry link in the model data list.




Apply Loads

Force of 5000 N is applied in the region of the right hole. The load is divided equally on all the

nodes.

After applying the boundary condition , first click on the mesh link in the model data list to activate the mesh

then click on the constraints or loads link to display the constraints




Solve

Start static solver to solve the model.
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Post Process Results

Using the post processor tab, we can plot the required results.
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