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Abaqus and Add-ons 

Semin§Ś Modelica, 2013-04-12 

Frantiġek Havl²ļedk 

Synerma, Authorized Simulia Support Center 
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have a better way of CAD data transfer, 

will we be able to save time and cost? 

CAD model during Designing CAD data before simulation 
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have a robust nonlinear simulation tool,  

will we be able stop making assumption and perform realistic simulations?       

Stent deployment 
Wipe dispensing 

Jenga 

Awesome contact functionality 

Large deformation with changing contact conditions 
Large material model database, linear/nonlinear 

Advanced joining techniques (adhesives, delamination) 
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have a tool that provides fast and accurate simulation results,  

will we be able to reduce physical testing and cost?       

ñPredictive Crashworthiness Simulation in a  Virtual Design Process  

without Hardware Testingò,  

BMW Group; SIMULIA Customer Conference, May 2010 

http://www.autoevolution.com/news/2011-bmw-5-series-earns-5-star-nhtsa-rating-25075.html
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had one tool to model all the physics in a simulation, 

wouldnôt that help us make better products?       

Tire rolling on a road with water buildup Front-load washing 

machine 

Side curtain airbag deployment  

Courtesy of TAKATA 
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Overview 
Introduction 

Abaqus/CAE 

Abaqus Analysis Products 

Add-Ons 

Associative Interfaces 

Abaqus Topology Optimization Module (ATOM) 

Composites Model for Abaqus (CMA) 

CZone for Abaqus (CZA) 

Summary 
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Introduction 
Abaqus analysis products 

Abaqus/Standard, /Explicit & /CFD 
Family of mostly nonlinear engineering capabilities 

Designed for production use 

Mathematical basis is the finite element method 

A short history 
Birth: 1978 

Explicit: 1992 

Abaqus 6.1: 2000 

Target users 
Design engineers 

Methods developers 

Researchers 
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Introduction 
Abaqus/CAE 

Abaqus/CAE stands for: 
Complete Abaqus Environment 

Not a simplified interface 

A short history 
Birth: 1999 

Evolution: 2000-2003 

Windows native: 2004  

Aggressive development: 2005+ 

Target users 
Dedicated Abaqus analysts  

Advanced design engineers 
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Introduction 
How does it all fit together? 
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Solutions for the entire range of industries 

Introduction 

Architecture &  

Construction 
- Earthquake loading 

- Structural integrity Due to Fire 

- Concrete analysis 

- Soil-pore Interaction 

- Failure Limits 

Aerospace & Defense    
- Avionics 

- Landing Gear 

- Aerostructures       

- Aeroengines       

- Composites       

- Defense Systems 

- Space Systems 

Life Sciences 
- Tissue Modeling 

- Surgical Equipment 

- Stents 

- Drug Delivery 

- Orthopedics 

- Medical Packaging 

Energy 
- Wave Loading on Rigs and  

   Pipelines 

- Piping and Pressure  

   Vessels 

- Thermal Analysis 

- Blast loading 

- Drop or Impact 

High Tech 
- Thermal Cycling of Solder   

   Joints 

- Drop Testing 

- Vibration Analysis 

- Semiconductors 

- Circuit Boards 

- Hand-held Devices 

- Computers & Peripherals 

Industrial Equipment 
- Nonlinear Stress Analysis 

- Thermal Analysis 

- Cyclic Loading 

- Flexible Multibody   

  Dynamics 

- Soil-Structure  

  Interaction 

 

 

Consumer Packaged 

Goods 
- Plastic and Glass Forming 

- Conveyor Systems 

- Container Drop 

- Pressure Analysis 

- Thermal Analysis 

- Bottle Sealing 

- Adhesives 

Automotive & 

Transportation 
- Chassis & Body 

- Tires 

- Interiors 

- Crashworthiness 

- Brake Systems 

- Powertrain 

- Electronics 
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Abaqus/CAE 
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Abaqus/CAE 
Market-leading support of Abaqus functionality 

Comprehensive support for elements & materials  

Fracture and debonding analysis 

Composites 

Rebar (reinforcement)  

Contact modeling 

Gaskets and pre-tensioned bolts 

Submodeling 

Adaptive remeshing 

Connectors for mechanism analysis 

And much more . . . 
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Abaqus/CAE 
Modern graphical interface 

Modular & well organized 

Easy to learn & use 

Object-action paradigm 

Model Tree 

Customizable toolbars 

CAD-compatible  

view manipulation 
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Abaqus/CAE 
Geometry & Optimization 

Create moderately complex geometry 

Associative CAD interfaces preserve analysis attributes when geometry changes 

Support for neutral geometry formats including IGES, STEP, VDA & STL 

Complete set of geometry repair tools 

Import Nastran .bdf and Ansys .cdb files 

ATOM allows topology and shape optimization from within Abaqus/CAE 

 

Solidworks Abaqus/CAE 

Solidworks AI 

Also available for CATIA V5 and Pro/Engineer 

Bone geometry 

imported from STL 

file 

Geometry repair 

toolset 

Shape optimization 

Topology optimization 
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Abaqus/CAE 
Powerful & flexible meshing 

Fast, automatic free meshing  

Semi-automatic hex meshing 

Abstract away unimportant features using virtual topology 

Boundary Layer Meshing for CFD analysis 

Tools to create geometry from mesh 

Semi-automatic hex meshes Automatic free mesh Automatic virtual topology removes 

step-like feature  

Mesh-to-geometry 



18.04.2013 

9 

3
D

S
.C

O
M

/S
IM

U
L
IA

©
 D

a
s
s
a

u
lt S

y
s
tè

m
e

s 

17 

Abaqus/CAE 
Preferred tool for visualizing Abaqus results 

High performance for large models 

Automatic color coding 

Transparency 

View cuts  

Animations 

Probing 

XY plotting 

Path plots 

Much more . . . 

 

(Courtesy of AVL List GmbH) 

3
D

S
.C

O
M

/S
IM

U
L
IA

©
 D

a
s
s
a

u
lt S

y
s
tè

m
e

s 

18 

Powerful extensibility & customization 

 

Abaqus/CAE 

Automate repetitive tasks with macros 

Create vertical applications for deployment of sophisticated workflows 

Open-standard Python scripting language 

Drag-and-drop GUI builder 

Custom postprocessing tool Macro-manager and scripting language 

Vertical application 


