
                                                                                                  

Topology optimization with Extrusion 

using HyperMesh and OptiStruct

By Prakash Pagadala 
 

Firstly, why do we need manufacturing constraints?

Topology Optimization results sometimes give design which cannot be manufactured economically. 

At this stage we need some constraints to apply on the design so that the end design results can be 

manufactured within the available tools and costs.

OptiStruct offers few such manufacturing constraints to apply for the base design and get an output 

design which can be easily manufactured.

maximum member size, Draw direction (Dv’s with PSOLID), Extrusion (Dv’s with PSOLID), pattern 

grouping and pattern repetition.

In this tutorial we will discuss about 

HyperMesh and solved using Altair OptiStruct

Setting up the model:
In some cases it is desirable to have a model with constant cross section. Models with irregular cross 

section or free members are difficult to manufactu

extrusion comes in handy to produce a constant cross section when doing a topology optimization, 

saving your time and money. 

Here I have a cube with design space (grey solid elements) and non

elements) with steel as material and PSOLID as property type.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                  

Topology optimization with Extrusion 

using HyperMesh and OptiStruct

hy do we need manufacturing constraints? 

Optimization results sometimes give design which cannot be manufactured economically. 

need some constraints to apply on the design so that the end design results can be 

manufactured within the available tools and costs. 

OptiStruct offers few such manufacturing constraints to apply for the base design and get an output 

asily manufactured. Few such manufacturing constraints are minimum and 

maximum member size, Draw direction (Dv’s with PSOLID), Extrusion (Dv’s with PSOLID), pattern 

grouping and pattern repetition. 

In this tutorial we will discuss about Extrusion manufacturing constraint using modelled in 

sh and solved using Altair OptiStruct.  

Setting up the model: 
In some cases it is desirable to have a model with constant cross section. Models with irregular cross 

section or free members are difficult to manufacture and expense to give it a shape. In such cases 

extrusion comes in handy to produce a constant cross section when doing a topology optimization, 

design space (grey solid elements) and non-design space (g

elements) with steel as material and PSOLID as property type. 

 

Topology optimization with Extrusion 

using HyperMesh and OptiStruct 

Optimization results sometimes give design which cannot be manufactured economically. 

need some constraints to apply on the design so that the end design results can be 

OptiStruct offers few such manufacturing constraints to apply for the base design and get an output 

Few such manufacturing constraints are minimum and 

maximum member size, Draw direction (Dv’s with PSOLID), Extrusion (Dv’s with PSOLID), pattern 

raint using modelled in 

In some cases it is desirable to have a model with constant cross section. Models with irregular cross 

re and expense to give it a shape. In such cases 

extrusion comes in handy to produce a constant cross section when doing a topology optimization, 

design space (green solid 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                                                                  

   

Loads and boundary conditions are defined as below:

Create a linear static load case with the above loads and boundary conditions.

Create topology design variable and manufacturing 

constraints for the model:
Create a design variable for topology optimization. Since solid elements were used for design space, 

make sure you switch to PSOLID as type and select the design space as the property under props

field. 

                                                                                                  

Loads and boundary conditions are defined as below: 

Create a linear static load case with the above loads and boundary conditions. 

design variable and manufacturing 

constraints for the model: 
Create a design variable for topology optimization. Since solid elements were used for design space, 

make sure you switch to PSOLID as type and select the design space as the property under props

 

 

 

design variable and manufacturing 

Create a design variable for topology optimization. Since solid elements were used for design space, 

make sure you switch to PSOLID as type and select the design space as the property under props 

 



                                                                                                  

First, let us not create any extrusion manufacturing and check how the topology changes for a given 

set of responses (objective and optimization design constraints)

Create responses, optimization objective and design 

constraints: 
I have two responses. One is compliance and the other is volume fraction. My objective for this 

model is to minimize the compliance with a constraint on volume fraction of 0.3.

Run the analysis and post process the results.

Toggle the result to final iteration and loo

 

OK, now think about this... Is it easy to manufacture something like above? How much time and 

money you may end up paying to shape this?

 

 

                                                                                                  

First, let us not create any extrusion manufacturing and check how the topology changes for a given 

set of responses (objective and optimization design constraints) 

Create responses, optimization objective and design 

nses. One is compliance and the other is volume fraction. My objective for this 

model is to minimize the compliance with a constraint on volume fraction of 0.3.

Run the analysis and post process the results. 

Toggle the result to final iteration and look at the element density change. 

OK, now think about this... Is it easy to manufacture something like above? How much time and 

money you may end up paying to shape this? 

 

First, let us not create any extrusion manufacturing and check how the topology changes for a given 

Create responses, optimization objective and design 

nses. One is compliance and the other is volume fraction. My objective for this 

model is to minimize the compliance with a constraint on volume fraction of 0.3. 

 

 

 

OK, now think about this... Is it easy to manufacture something like above? How much time and 



                                                                                                  

Use extrusion manufacturing constraint:
Go to the topology panel and create an 

Update and run the analysis. If the run is successful you should see the following 

Post-process the topology results in HyperView and observe the changes in the topology of the 

model. 

                                                                                                  

manufacturing constraint: 
Go to the topology panel and create an extrusion path. 

Update and run the analysis. If the run is successful you should see the following 

 

process the topology results in HyperView and observe the changes in the topology of the 

 

 

Update and run the analysis. If the run is successful you should see the following  

process the topology results in HyperView and observe the changes in the topology of the 



                                                                                                  

Look at the changes. Observe the element distri

above model without any irregular or unbalanced shape.

 The above design is easy to manufacture and it can save lot of time and money in 

manufacturing. 

 

 

                                                                                                  

 

Observe the element distribution. A constant element density is seen in the 

above model without any irregular or unbalanced shape. 

The above design is easy to manufacture and it can save lot of time and money in 

 

 

bution. A constant element density is seen in the 

The above design is easy to manufacture and it can save lot of time and money in terms of 


