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30 years of experience

Leader in simulation solutions
>innovative, high performance software
>high quality services
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Problem with FEA

Different geometry between CAD and Analysis

Geometric approximation leads to accuracy
issues

Moving between CAD and Analysis is difficult
in both ways

« CADto Analysis (Meshing)
* Analysis to CAD
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What is [sogeometric Analysis

Use NURBS as basis functions

Use the same description for the Geometry
and Analysis

Do analysis on the CAD data
No Meshing
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ANSA

PRE PROCESSOR

ANSA Pre-processor

Only pre-processor to offer
IGA Support

Can operate directly on
Geometry

Our goal is to integrate IGA
into current workflows
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How to Build an IGA Model

LRBS Unstructured Splines
Trimmed Untrimmed Untrimmed/Body Fitted
Shell Solid
Shell Solid
Single| | Multi
Patch | | Patch BEXT v2.x
Model Assembly FE PARTS
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How To Build an IGA model, current mature path
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Unstructured Splines

Un Trimmed/Body Fitted
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| BEXT v2.x I
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The messy reality of CAD files

i+ Solid

* Non - Watertight
* Trimmed
* Analytical Surfaces
* Planes
* Cylinders etc
¥« High order polynomials

 Many Surface Patches per

Part
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ANSA IGA Creation Function
* From Multi-patched CAD

* To one trimmed surface
part representation

* IGA Ready

* Can handle big parts

* With complex features
* Fast

e More tolerant to bad
geometry
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IGA SHELL: 3

PID

IGAisHELLL 2 ?
PID 3

IGA SHELL: 1 EFd
PID |3

ANSA IGA Single Patch / Multi Patch

i

.\1/ * Creation of complex parts
with one click operation

* Creation of multi-patched
IGA parts, semi-automatic
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From Feature Manager to Multi Patch IGA

Direct Edit

1=

IGA
Patch | Points
o

Modify  Exin o Surface

Modify Geometry
Project | Plane Cut| Hole |
Zone Cut |
Topology » [3] options List .
| Paste || Release | Topo | | R Mode Create -
Setup ' New / Edit New .
[Freeze/Un|| SetPID | Orient [ Distortion distance |0.05
Utilities E. . v Subinterval parameters
| Curves | Points | Fine | ¥ Min span 2.
[] Max span 20.
Uniform b4
Extend X
Join Features -
Order 4 -
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Multi — Patch Strategies
Geometrical Features

Stamps/Flanges 2D/Fillets

[ Feature Recognition Parameters

*_|/| Fillets G Stamps %
Max. radius‘ 40.‘ Max. height‘ 15.‘
Min. angle | 40.|| Maxsize | 150
w0 Flanges 2D [
. hamf 4 S —
10 BEmEs a Min. width | 0.
190 min.angle [ 20 |y width| 30.,
Max. angle |
500.| S
- Max. width| 1l Ribsap (1]
5]

[ Logos
Max. height‘ 23 ‘
Max. size | 20.|
Allow base fillets

Min.angle [ 75.

| Flanges 3D

i

[ Holes 3D

@

[ Fasteners

ab

[] Embedded bolts
["] Embedded clips ®

() Flanges 3D, Holes 3D and Trailing recognition, as well as Fillets and Special Perimeters convexity, require correct orientation.

| /i\Recognize |

‘ Cancel ‘

IGA X FE Perimeters || Special Perimeters
. - Between Properties [ shap
Direct Edit
Between Parts D Leading
[B Feature Lines [ Free
Eenety Generic - FE break angle |
Angle 20.
IGA ‘ ‘ Geom. break angle ‘
[ Patch J Points ,J Corner angle | 40.] Leading min. angle |
= L Auto close Leading max. width|
B options List X [ Holes 2D @ [ Tating
-
:()de’, =ik ﬁreate Washers | Strict - Min. angle [
ew i ew ~ g
N N . External perimeters T
|| Distortion dista... |0.05 O I Min. width ‘
. [ Filled holes )
- val parame... Max. width [
Min span 4
Max span 8.
Uniform v
Extend x \70K ‘
Join Features = B
Order 4 7
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Multi — Patch Strategies
Geometrical Features

Long fillets
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Multi — Patch Strategies
Advanced Cuts

Hemmings
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Advanced Cuts

Object oriented plane cuts

IGA X
Direct Edit

B

Geometry
IGA
Patch | Points

Create Geometry »
Fill Skin To Surface

Modify Geometry

Project Plane Cut Hole
Zone Cut
Topology » | [&] piane cut X
Paste
~ Selection
Setup
Freeze/Un Plane |B| |Normal to Curve A
Utilities Target ' |~ | Face/FE/Curves A

Curves v Options

More actions - ~
Create auxiliaries -
Collapse distance |1.

V| Improve mesh |expand level=2

OK Cancel
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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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Multiple Bendings
Clips
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Multi— Patch Strategies
Multiple Bendings

Complex Protrusions
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physics on screen

®

IGA_SHELL: 1
B-S5pline surface [ 162 X 54 ], order

Minimum Average
S5—-span : 0.5133 2.1342
T-span : 1.1531 2.1743

Hegative Jacobian areas
2569.910510, 887.439579, 974.200864
2569.170565, 887.482502, 973.573627

2571.1595950, 887.356148, 975.36031%

2, %)
Maximam
3.8511
3.5366

ANSA IGA Helper Functions
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IGA Unique Features, T - Junctions

e T-Junctions

—Triple Bounds are
possible
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physics on screen

IGA Unique Features, Tailored Blanks

* Support of Multiple
Patches residing on the
same surface
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How to Build an IGA Model, Solids

Geometry —

—--*

NURBS Unstructured Splines

Un Trimmed/Body Fitted

En = =

Shell Solid
Single Multi
Patch Patch | BEXT v2.x I

NN

| Model Assembly I‘ | FE PARTS I

Trimmed
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Current IGA developments - Solids
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How to Build an IGA model, Other options

Geometry —_—

—
NURBS
Trimmed
Single Multi -
Patch Patch -

N
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BEXT geometry
in LS-DYNA

BEXT Support - *IGA 2D BEZIER XYZ

e Support of other spline
technologies through
BEXT
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BEXT Support - *IGA 3D BEZIER XYZ

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

Geometry —

—
NURBS Unstructured Splines
Trimmed

Un Trimmed/Body Fitted

o o o
NN

_ -
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total 115 | selected 1

+

Eﬂ] Change Representation

Supported

New MESH Type|

Alternatives

>

Available
Don't Use

Current IGA Status - Assembly

« *]GA POINT UVW

e Multi projection of
nodes to patches

* Spotwelding

* Assembly

e BCs on Geometric
Entities

* Parts Management
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Current IGA Status

e Single/Multi Patch IGA Ready Geometry
Creation

* *IGA Keywords Supported
* BEXT Shells and Solids Supported

* Assembly either though Mesh
Independent

* Or Mesh Dependent (*IGA POINT UVW)
* Application of Boundary conditions

* Most ANSA tools IGA aware

* IGA Conversion to CAD

www.beta-cae.com



Geometry \

NURBS

Trimmed

Untrimmed

-

Model Assembly

Unstructured Splines

Untrimmed/Body Fitted

Shell

Solid

BEXT v2.x

"a

LS-DYNA

FE PARTS

Post - Processing

Next Developments
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META

POST PROCESSOR

META IGA Support
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0:EX2.d3plot : ORIGINAL STATE z
X
Ly

Courtesy of BMW Group

META IGA Support

* Native Support for IGA
results

* Directly on IGA Surface
 Fast
 Precise
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BETA

SIMULATION SOLUTIONS

Stay connected
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