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If you liked this, get the book: H.H. Led=inite Element Simulations with ANSYS Workbench,
2012, where these notes are based on.

Though most images were done by me, thereareav | di dndét do, but si
only for studying purposes only, (and unless people find this online by chance) for personal
purposes, | chose not to make any references besides the book above, where these notes are, sc
based on.
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Models

1 2D Models include
0 Line bodies
0 2D-surfaces
1 3D models include
o0 Line bodies
o 2D and 3Dsurfaces
o Solid bodies

Eachsimulation can only have 1 type of modelt her e
the same time.
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2D Modelling

You shoulduse a 2D model whenever possifds well asymmetry as itsaves on processing
power and improves accuradyor the sam@rocessing time we can have more nodes/elements, and
the more E2Ements, the better the resulRemember that the difference between a 2D model and a

surface, i s that a-of-pléne bendihgdiresses/l.e sndt have ou:
2D Model: 3D Model :
1) 2D surface; 1) 3D surface;
2) Only in -plane stresses/deformations 2) Out -of -plane stresses/deformations

=

When a real world body is thin and subject to bending, it is generally a good candidate for a 3D
surface bodyANSYS will mesh surface bodies with shell elements. There are many advantages of
using surface models.

1) Creating surface models is usually ieashan creating solid models.
2) The problenmbecomesimpler to solve for ANSYS comparedusing solid nodels,due to
the efficiency of shell elements. This results in
a. a much faster computation of the result
b. more accurate results

Consider using surface models over solid models whenever possitile old days surface models
were visually weird because they hathizkness. Now ANSYS can render thickness in order to the
engineer to visually better i magine what th

A 2D analysis can only have 2D bodies, but a 3D analysis can have both 3D and 2D bodies
(surfaces).

Choosing 2D analysis:
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After the Sketch is don@nd you selected 2D as aboeesate a surface:

The thickness can be specifiech D M

|Concept Tools Units View F

“ Lines From Points

¢ Lines From Sketches
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Because

difference between specifying the thickness in DM or Mechanical. Buvdsta 3D analysis, if
you specify the thickness of a surface in the DM, then when meshing the elements will be solid
elements. If you specify the thickness in Mechanical, then the elements will be shells.
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If you are usinggymmetry (from DM) ANSYS will know that the other part will have the same
pressure applied on the opposite side. As for the right side, it will propagate that pressure value.
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The stress in the symmetrical model is slightly higher because we wete abEemore elements
for the same computing time, thus achieving greater accuracy. ANSYS overestimates the stiffnes:
matrix so it underestimates the stress and deformation values. As we know both this and that the

symmetrical result was calculated withigher element density, the higher value is the more
accurate.
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3D Modelling

3D Surface Models

Creating a Surface From a Solid

In Section 4.1, we created a 3D solid model for the beam bracket; the model was used for a simulation in Section 5.1.
Since the seat plate (flange) and the web plate are relatively thin and have uniform thicknesses, it raises a curiosity that
if it is possible to model the beam bracket as a surface body and obtain a comparable result.

To create a surface model for the beam bracket, we don't have to start from scratch; we can use a tool in
<DesignModeler>, called <Mid-Surface>. In fact, surface models are often created in this way. CAD models are
usually created as 3D solids, since they are created for many purposes, and simulation is only one of them. When a
surface model is needed for simulation, <Mid-Surface> is a powerful tool to extract a surface model from a solid

model.
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By using the surface model instead of the solid model we were able to achieve very similar results
However the surface model only consisted of 1000 nodes while the solid model consisted of 6500
nodes. Before using a solid model, consider the possibility of using a surface/line model first.

Methods for Creating Surface Bodies
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b) Extruding, revolving, sweeping or lofting lines
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This piece below was obtained with the Thin/surface method.
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This gap is not real. This is due to the exaggeration
of the deformation. Remember that each part is
treated independently. Displacaments at boundary
of two parts may have small numerical errors.
which become a gap when enlarged

This would be a better
estimation This maximum stress is not real
because it is a point of stress

0.006026 Min g singularity

This gap is not real. This is due to the exaggeration
of the deformation. Remember that each part is
treated independently. Displacaments at boundary
of two parts may have small numerical errors.
which become a gap when enlarged
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This would be a better
estimation

This maximum stress is not real
because it is a point of stress
singularity

Shell Elements



