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Problem with FEA

• Different geometry between CAD and Analys is
• Geometric approximation leads  to accuracy 

is sues
• Moving between CAD and Analys is  is  difficult 

in both ways
• CAD to Analys is  (Meshing)
• Analys is  to CAD
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What is  Isogeometric Analys is

• Use NURBS as  bas is  functions
• Use the s ame description for the Geometry 

and Analys is
• Do analys is  on the CAD data
• No Meshing
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• Only pre-proces sor to offer 
IGA Support

• Can operate directly on 
Geometry

• Our goal is  to integrate IGA 
into current workflows

ANSA Pre-proces sor
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How to Build an IGA Model
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FE PARTSModel Assembly
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Untrimmed
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How To Build an IGA model, current mature path
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Geometry

Shell
Solid
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Shell
Solid

Single 
Patch

Multi
Patch BEXT v2.x

FE PARTSModel Assembly

NURBS
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• Solid
• Non - Watertight
• Trimmed
• Analytical Surfaces

• Planes
• Cylinders  etc

• High order polynomials
• Many Surface Patches  per 

Part

The messy reality of CAD files
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• From Multi-patched CAD
• To one trimmed s urface 

part repres entation 
• IGA Ready
• Can handle big parts
• With complex features  
• Fas t
• More tolerant to bad 

geometry

ANSA IGA Creation Function

211 Patches
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• Creation of complex parts  
with one click operation

• Creation of multi-patched 
IGA parts , s emi-automatic

ANSA IGA Single Patch /  Multi Patch
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From Feature Manager to Multi Patch IGA
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Stamps /Flanges  2D/Fillets

Multi – Patch Strategies
Geometrical Features
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Multi – Patch Strategies
Geometrical Features

Long fille ts
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Hemmings

Multi – Patch Strategies
Advanced Cuts
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Object oriented plane cuts

Multi – Patch Strategies
Advanced Cuts  
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Multi – Patch Strategies
Multiple Bendings
Multiple  Bendings
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Multi – Patch Strategies
Multiple Bendings
Multiple  Curved Faces
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Multi – Patch Strategies
Multiple Bendings
Clips



www.beta-cae.com

Multi – Patch Strategies
Multiple Bendings
Complex Protrus ions
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ANSA IGA Helper Functions
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• T-J unctions
– Triple Bounds  are 

pos s ible

IGA Unique Features , T - J unctions
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IGA Unique Features , Tailored Blanks

• Support of Multiple 
Patches  res iding on the 
s ame s urface
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How to Build an IGA Model, Solids

Trimmed Un Trimmed/Body Fitted

Geometry

Shell
Solid

Unstructured Splines

Shell
Solid

Single 
Patch

Multi
Patch BEXT v2.x

FE PARTSModel Assembly

NURBS
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Current IGA developments  -   Solids  

• Support of Trimmed 
and Untrimmed s olids  
for pre-proces s ing (3d-
NURBS)

• Creation of Trimmed 
s olid des criptions
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How to Build an IGA model, Other options

Trimmed Un Trimmed/Body Fitted

Geometry

Shell
Solid

Unstructured Splines

Shell
Solid

Single 
Patch
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FE PARTSModel Assembly

NURBS



www.beta-cae.com

BEXT Support - *IGA_2D_BEZIER_XYZ

Hugo Casquero, University of Michigan

• Support of other s pline 
technologies  through 
BEXT
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BEXT Support - *IGA_3D_BEZIER_XYZ

• Support BEXT for 
Solids
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How to Build an IGA model, Bring everything together

Trimmed Un Trimmed/Body Fitted

Geometry
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Current IGA Status  - Assembly

• * IGA_POINT_UVW
• Multi projection of 

nodes  to patches
• Spotwelding
• As s embly
• BCs  on Geometric 

Entities
• Parts  Management
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Current IGA Status  

• Single/ Multi Patch IGA Ready Geometry 
Creation

• *IGA Keywords  Supported
• BEXT Shells  and Solids  Supported
• As s embly either though Mes h 

Independent
• Or Mes h Dependent (*IGA_POINT_UVW)
• Application of Boundary conditions
• Mos t ANSA tools  IGA aware
• IGA Convers ion to CAD
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Next Developments

Trimmed Untrimmed/Body Fitted

Geometry

Shell
Solid
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Shell
Solid
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FE PARTSModel Assembly
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LS-DYNA

Post - Processing
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META IGA Support
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META IGA Support

• Native Support for IGA 
res ults

• Directly on IGA Surface
• Fas t
• Precis e 

Courtesy of BMW Group
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Stay con n ected  
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