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Introduction 
 

What is OptiStruct®? 

OptiStruct® is the Topology Optimization module from the CAE software Altair® 

HyperWorks®. Other important modules of the software are: 

 

 HyperMesh® (Preprocessor) 

 RADIOSS® (Solver) 

 HyperView® (Postprocesor) 

 

What is Topology Optimization? 

Topology Optimization is a type of structural optimization whose goal is to de-

termine the location and shape of the holes of a structure as well as the connec-

tivity of the domain. 

The objective is to minimize a function taking into account some constraints. For 

example, the objective may be to minimize the compliance (i.e. maximize the 

stiffness) while a constraint is applied on the volume. By doing so, the volume of 

the structure will be reduced while maintaining the maximum level of stiffness 

possible.  

That allows the designer to create very lightweight components. 
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Example: Beam 

 

In the following example we are going to perform a Topology Optimization. The 

component is a steel beam welded on the left side and loaded on a hole on the 

right side. The load is applied by means of a bolt and therefore there will be a 

bearing load distribution on the hole. 

 

Figure 1 Beam model 

 

The beam dimensions are showed in Figure 2. 

 

 

Figure 2 Beam drawing 
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Design Space (CAD) 

The first step is to create a Design Space in CAD (for this tutorial CATIA® V5 will 

be used, but you can use any other CAD Software). This model should include the 

volume to be optimized and the necessary holes.  

 

Figure 3 Design Space 

 

Save the CAD as an IGS file.  

 

Importing to HyperMesh 

The next step is to import the model to HyperMesh. Start HyperMesh and select 

OptiStruct on the User Profiles’ window: 

 

 

Figure 4 User Profiles 
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First we have to import the geometry into HyperMesh (File/Import/Geometry). 

 

 

Figure 5 Import Geometry 

 

Choose the IGS file and click Import. 

 

 

Figure 6 Import 
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Click Model and call the new component “Beam” (click with the right button of 

the mouse over the name and select Rename). 

 

 

Figure 7 Rename the component 

 

By pressing CNTRL you can move the model with the mouse: 

 CNTRL+left: rotate 

 CNTRL+scroll: zoom 

 CNTRL+right: translate 

 

Save the model (File/Save or  ). 

Click the button Shaded Geometry and Surface Edges to visualize the faces 

of the model. 

 

 

Figure 8 Shaded geometry and Surface Edges 
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Now we have to create the solid (we only have the geometry). Click 

Geom/solids. 

 

 

Figure 9 Solids 

 

Then click Bounding Surfaces. Select the model (it has to turn white) and click 

create. Then click return. Save the model. 

 

 

Figure 10 Creating the solid 

 


