physics on screen

Feature based morphing:
A radical change in concept and
detailed modeling

Eva loannou, George Korbetis
BETA CAE Systems SA

BETA



Lifeline

Global

_______________________________ Precise
Morph Boxes W e U7 U EE—
Feature- | 00 g
based O\SO SO
Beads, Stamps, @
Reinforcements..
. g
Simple I,II :
Features <G Direct

www.beta-cae.com [B)



lcations

Appl

www.beta-cae.com




Applications

» Global Changes
> Preservation of
characteristics
(Flanges direction)
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»  Global Changes
(Feature line)

» Local Changes
(Features copying,
relocation etc)
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Create
» Handle
Creation
Relocation
Duplication
Parametrization
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» Recognize
> Holes

» Stamps
»  Flanges
)
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. Reinforcement

» Reinforce an area
> Area Selection
> Creation
> Reshape
> Predefined curves
> On-the-spot curves
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. Reinforcement

» Reinforce an area
> Area Selection
»  Creation
»  Reshape
> Predefined curves

> On-the-spot curves
> Morph
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2L | Bulkhead

» Reinforce an area
»  Area Selection
> Definition

»  Orientation

»  Flanges
Characteristics
> Creation
»  Tools

»  Supported profiles
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Processes &
User Cases

Workflow | DOE setup | Results |

[oPTIMIZATION_TASK 1

B ] Design variables

:Root

B[] g’ OPTIMIZATION_TASK_1
B[] Ev,] Pre-Processing

B[] ﬂ Members_width_1
[ ﬂ Members_width 2
E-| | B DC_Beads Height_1
G- [ | B DC Beads Width 1
E-| | B DC_Beads Height 2

-] DC Beads Width 2
-] Attaching_Joints_and_Beads

-] E Joints_height
B[] B Hood_lock_height

ol | ./hood_inner.edb

O Solver
-] @ Post-Processing

’ Baseline run

[Z] D Name TYPE RANGE Current Value MinValue :Max Value[c]
- 18 Members_width_1 REAL BOUNDS 0. 0. 10.
.17 Members_width 2 REAL BOUNDS 0 -4, 10,
31 DC_Beads Height 1 REAL BOUNDS 0. 0. 1
32 DC_Beads_Width_1 REAL BOUNDS 0. 0. 1.
25 DC_Beads Height 2 REAL BOUNDS 0. 0. 1
26 DC Beads Width 2 REAL BOUNDS 0. 0. 1.
119 Joints_height REAL BOUNDS 0 0. 2.
i-21 Hood lock height REAL BOUNDS O -2, 0.
(] | D
Responses Ansa & Meta
ID | Name | RESULT ID  Meta response  Value Kd\
mldhk e vuna: 1 ctress 809.22583
ANSA measurments from
"Racnnncac" tack itam
Constraints E]
Name Expression Operator  Limit EE]
.. Constraint_1 [MAX_STRESS |~ | =< 3 |810 B

»  Global

Working directory [

»  Width

> Length

» Local
> Feature-based DoE
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User Cases

> Global

Action:
Fitting Vehicle 1 Hood
to Vehicle 2 Hood

Result:
Vehicle 2 Reinforcement

Vehicle 1: Hood Vehicle 1: Reinforcement

Vehicle 2 : Reinforcement Vehicle 2 : Hood
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User Cases

»  Requirement
»  Protecting regionS%
from global changes
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Solution

Detaching regions
from reinforcement

Creation a part for
each region/feature

Creation libraries of
features
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» Prior to DoE
> Detaching features

»  Global morphing

e u=gr |

www.beta-cae.com [B)



Processes &
User Cases

> During DoE
»  Merging features
» Feature-based
morphing
»  Width/Height of

features

»  Attaching features
»  Local morphing

y  Width of Members
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User Cases

> New Designs
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»  Hood reinforcement

Pattern Optimization
> Design area selection
»  Merging feature
»  Pattern creation
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» Feature Design

Variables
»  Outer Diameter
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» Feature Design

Variables
»  Outer Diameter

» Inner Diameter
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» Feature Design

Varlables

»  Outer Diameter
» Inner Diameter
»  Height
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Processes &

User Cases
Optimization Process
» Pattern

»  Product of Mathematical

Expression
»  Rows of features

» Features per row

» Pattern Design
Variables
Number of Rows(DV)
Features per Row(DV)
Diam./Height of
Features(DV)

Copying Feature
Projection/Attachment
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» Pattern A Designs

www.beta-cae.com



Processes &
User Cases

» Pattern A Designs
» Pattern B Designs
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e Concept design e Create e Collaboration
® Fine tuning e Feature Manager
e Optimization e Reinforcement

e Bulkhead
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