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Topology and Shape Optimization in Abaqus

Overview

• Lecture 1 Overview

• Lecture 2 Background on Topology Optimization

• Workshop 1 Topology Optimization of a Gear

• Stiffness method

• General method

• Lecture 3 Topology Optimization: Setup Options and Postprocessing

• Workshop 2 Topology Optimization of a Cantilever Beam

• Stamping geometric restrictions

• Demold control geometric restrictions

• Symmetry geometric restrictions

• Lecture 4 Shape Optimization: Background, Setup Options and 

Postprocessing

• Workshop 3 Shape Optimization of a Plate with a Hole

• Lecture 5 A Case for Including Nonlinear Geometric Effects in 

Topology Optimization
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Topology and Shape Optimization in Abaqus

Legal Notices

The Abaqus Software described in this documentation is available only under license from Dassault 

Systèmes and its subsidiary and may be used or reproduced only in accordance with the terms of 

such license.

This documentation and the software described in this documentation are subject to change without 

prior notice.

Dassault Systèmes and its subsidiaries shall not be responsible for the consequences of any errors or 

omissions that may appear in this documentation. 

No part of this documentation may be reproduced or distributed in any form without prior written 

permission of Dassault Systèmes or its subsidiary.

© Dassault Systèmes, 2011.

Printed in the United States of America

Abaqus, the 3DS logo, SIMULIA and CATIA are trademarks or registered trademarks of Dassault 

Systèmes or its subsidiaries in the US and/or other countries.

Other company, product, and service names may be trademarks or service marks of their respective 

owners. For additional information concerning trademarks, copyrights, and licenses, see the Legal 

Notices in the Abaqus 6.11 Release Notes and the notices at: 

http://www.simulia.com/products/products_legal.html.
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Topology and Shape Optimization in Abaqus

Revision Status

Lecture 1 6/11 New for 6.11

Lecture 2 6/11 New for 6.11

Lecture 3 6/11 New for 6.11

Lecture 4 6/11 New for 6.11

Lecture 5 6/11 New for 6.11

Workshop 1a 6/11 New for 6.11

Workshop 1b 6/11 New for 6.11

Workshop 2a 6/11 New for 6.11

Workshop 2b 6/11 New for 6.11

Workshop 2c 6/11 New for 6.11

Workshop 3 6/11 New for 6.11
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Lecture 1

Introduction
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L1.2

Topology and Shape Optimization in Abaqus

Overview

• Overview of Optimization

• Optimization

• SIMULIA‟s Optimization tools

• Structural Optimization

• Topology Optimization

• Shape Optimization

• ATOM

• What is ATOM?

• Setup

• Execution and Monitoring

• Postprocessing

• Basic Terminology

• Summary
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Lecture 2

Background on Topology Optimization
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L2.2

Topology and Shape Optimization in Abaqus

Overview

• Topology Optimization

• Problem Statement

• Integer Value Problems to Continuous problems

• Material Interpolation

• Sensitivity-based Update

• Stiffness and Controller-based Topology Optimization

• Filters and Additional Constraints

• Summary

• Workshop
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Lecture 3

ATOM: Workflow and Options
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L3.2

Topology and Shape Optimization in Abaqus

Overview

• Topology Optimization Setup

• Preparing the Abaqus model

• Optimization Tasks

• Design Responses

• Objective functions

• Constraints

• Geometric Restrictions

• Stop Conditions

• Topology Optimization Postprocessing

• Summary

• Workshop
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Lecture 4

Background on Shape Optimization, Setup Options and 

Postprocessing
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L4.2

Topology and Shape Optimization in Abaqus

Overview

• Background on Shape Optimization

• Shape Optimization Setup

• Optimization Tasks

• Design Responses

• Objective functions

• Constraints

• Geometric Restrictions

• Stop Conditions

• Shape Optimization Postprocessing

• Summary

• Workshop
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Lecture 5

A Case for Nonlinear Geometric Effects 

in Topology Optimization
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L5.2

Topology and Shape Optimization in Abaqus

Overview

• Problem Statement

• Topology Optimization – Results

• Topology Optimization – Results Examination

• Topology Optimization – Analysis

• Conclusions


