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Tire Analysis with Abaqus: Fundamentals
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Tire Analysis with Abaqus: Fundamentals

Day 1

• Tire Modeling Tools in Abaqus 

• Axisymmetric Model Building

• Workshop 1: Modeling a tire cross-section
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Tire Analysis with Abaqus: Fundamentals

Day 2

• Symmetric Model Generation and Results Transfer

• Three-dimensional Model Building

• Workshop 2: Three-dimensional tire models

• Workshop 3: Visualization of three-dimensional tire models

• Elements and Reinforcement

• Modeling Contact

• Rubber Models for Tire Analysis
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Tire Analysis with Abaqus: Fundamentals

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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Tire Analysis with Abaqus: Fundamentals

Revision Status

Lecture 1 5/11 Updated for 6.11

Lecture 2 5/11 Updated for 6.11

Lecture 3 5/11 Updated for 6.11

Lecture 4 5/11 Updated for 6.11

Lecture 5 5/11 Updated for 6.11

Lecture 6 5/11 Updated for 6.11

Lecture 7 5/11 Updated for 6.11

Workshop 1a 5/11 Updated for 6.11

Workshop 1b 5/11 Updated for 6.11

Workshop 1c 5/11 Updated for 6.11

Workshop 1d 5/11 Updated for 6.11

Workshop 1e 5/11 Updated for 6.11

Workshop 2 5/11 Updated for 6.11

Workshop 3 5/11 Updated for 6.11
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Lecture 1

Tire Modeling Tools in Abaqus 
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L1.2

Tire Analysis with Abaqus: Fundamentals

Overview

• Introduction 

• Prerequisites for the course (basic Abaqus/CAE and analysis 

knowledge) 

• Tire Analysis Capabilities 

• How Tires are Made

• Green tire vs. cured tire

• Effect on rebar specification in analysis models
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Lecture 2

Axisymmetric Model Building 
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L2.2

Tire Analysis with Abaqus: Fundamentals

Overview

• Why Start with Axisymmetry?

• Creation of Rim, Carcass, Ply and Belt Geometries

• Workshop 1a

• Reinforcement Modeling

• Material Properties and Assignment

• Workshop 1b

• Contact and Constraints

• Boundary Conditions and Loads

• Steps and Output Requests

• Workshop 1c

• Meshing

• Workshop 1d

• Job Submission 

• Results Visualization

• Workshop 1e
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Lecture 3

Symmetric Model Generation and Results Transfer
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L3.2

Tire Analysis with Abaqus: Fundamentals

Overview

• Introduction 

• Smooth/Ribbed Tires: Symmetric Model Generation

• Smooth/Ribbed Tires: Symmetric Results Transfer

• Treaded Tires
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Lecture 4

Three-dimensional Model Building 
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L4.2

Tire Analysis with Abaqus: Fundamentals

Overview

• Introduction 

• What is SMG/SRT?  (flattened model requirement etc.)

• 3D Model Definition 

• Element types (general vs. cylindrical)

• Circumferential discretization

• Model generation (road, tread surface)

• Step and Output Requests

• Equilibrating step

• 2-step approach to footprint analysis (displacement control followed by load 

control) 

• Contact, Boundary Conditions, and Loads

• Job Submission and Results Visualization

• Overview of the Tire Wizard Plug-In

• Workshop 2

• Workshop 3



| 
w

w
w

.3
d
s
.c

o
m

 |
 ©

 D
a
s
s
a
u
lt
 S

ys
tè

m
e
s
 |

Lecture 5

Elements and Reinforcement
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L5.2

Tire Analysis with Abaqus: Fundamentals

Overview

• Introduction

• Element Selection

• Modeling Reinforcement

• Rebar Layers

• Embedded Elements
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Lecture 6

Modeling Contact
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L6.2

Tire Analysis with Abaqus: Fundamentals

Overview

• Overview of Contact

• Contact Discretization

• Contact Enforcement

• Finite Sliding of Deformable Bodies against Each Other 

• Finite Sliding of Deformable Bodies against Rigid Bodies 

• Additional Features 

• Friction Basics



| 
w

w
w

.3
d
s
.c

o
m

 |
 ©

 D
a
s
s
a
u
lt
 S

ys
tè

m
e
s
 |

Lecture 7

Rubber Models for Tire Analysis

| 
w

w
w

.3
d
s
.c

o
m

 |
 ©

 D
a
s
s
a
u
lt
 S

ys
tè

m
e
s
 |

L7.2

Tire Analysis with Abaqus: Fundamentals

Overview

• Introduction

• Stress and Strain Measures

• Material Directions

• Temperature and Field Variable Dependence

• Hyperelasticity


