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About this course

Objectives of the course
Upon completion of this course you will be able to:

- Deform a surface using the Displacement file resulting from Finite
Element Analysis

Targeted audience
Surface designers, Tooling designers

Prerequisites

Students attending this course should be familiar with the basics of
wireframe and surfaces creation
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Introduction to Realistic Shape Optimizer

In this lesson, you will become familiar with RSO basics.
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Why Do You Need RSO? (1/2)

w Context 1: Use results of a finite element analysis (FEA)
4 A design part has been analyzed by a finite element method.
# The finite element method outputs a description of the part deformation.

4 The deformation has to be applied to the CAD part to get the corresponding
deformed CAD part.

w Examples:
4 Injection simulation for the computation of shrinkage: the shrinkage is evaluated
by finite element methods and has to be compensated when designing the mold.
4 Computation of spring-back: spring-back can be evaluated by a finite element
simulation and needs to be compensated at the die face design level.

4 Propellers or turbine blades are designed in use (movement, temperature...) by
specialized software, their shape when still at ambient temperature has to be
found at production stage.
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STUDENT GUIDE

Why Do You Need RSO? (2/2) Student Notes:

w Context 2: Use results of a deviation analysis
# A reference part is available in CATIA
# A prototype or sample has been manufactured
# The manufactured part is compared to the reference part by Deviation Analysis
= Requires the use of CATIA Quick Surface Reconstruction workbench (QSR)
# A CAD model of the real part is required

w Examples:
# Integration of real part in digital mock-up for further analysis
# Tuning of tooling (specially stamping dies)
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WARNING

A Deviation Analysis is not an exact representation of a deformation !

The displacements created by a Deviation Analysis between two shapes are different from the
displacements to apply to transform a shape into the other one, especially when the initial shape
presents sharp edges or curvature variations or when the deformation includes a "stretching" of

the initial shape.

CTUET

Deviation Analysis:

Required displacements:

Shape 2 Shape 2
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Accessing the Workbench

w RSO is accessible from Core and Cavity Design or Generative Shape Design

workbenches

This tool bar is active by default in CCV workbench
In GSD it has to be activated via View > Toolbars

Toolbars

Commands Lisk. ..

m
m
ﬁ Core & Cavity Design K= Generative Shape Design

PLMDumpToolbar

I\/ Geometry
I\/ Specifications F3

Sub-Trees

I\/ Campass

Reset Compass

L= I}

Tree Expansion »

PiCS Skatiskics
EnaovialiCh
YWIToolbar
Mobile Session

Instant Collaboration

p advanced Surfaces

Specifications Overyiew shift+F2

Feametry Cveryisw

I: Analysis

p Annotations
p Apply Material

o o e

(=

(72}

w

=

w o
= ;
17 =
> %
"

5 ]
3 1
‘% 1
@ —i
a e
E 1
=] =
=4 S
Y == ]
o 1
g L_EEl

CGM Switch

p Constraints

|7 Developed Shapes

Insert

p Law
I: Measure

M Debug

I: Cperations
I Realistic Shape Optimizer I

Recancils

w” Replication

T T -1

RSO tool bar:
Digitized Morphing

Update Digitized
Morphing
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Surface Deformation

In this lesson you will learn about Deforming a Surface with a Displacement File and
Update a Deformation Feature.

Realistic Shape Optimizer

— Morphing Definition

Element ko deform || 3 elements

— Displacement Definition

Displacerment | M Selection

Mumber of poinks in filefs) = 93
Maximumn displacement = 17.56mm
Minimum displacement = Omm
Mean displacement = 3.4 74mm

W B | e L
| IEIIZ

Displacement Displaw i

Scale | 1 E Scale II_E

[0 Dpisplacement

Tolerance |D.1 E [ ouk Tolerance

—Digitized Marphing will be inserted in a part

@ Create a new CATPart under ElpdeUCtl

(1 Select current park IWing_structute
Maore > I

@ ok l 3 Cancell Preview l
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Digitized Morphing: Inputs %

The Input Data for Digitized Morphing is:

w Surface(s) (multi-selection available)
the surface(s) can be any CATIA V5 or imported surface. They can be associative or not.

Warning:

# Today the command does not support multi-output bodies, it outputs one feature for each
selected surface.

4 In case of multi-selection the deformation field is re-computed for each feature. To avoid
excessive computation time you can activate Datum Mode. 'f';c.

# |t is better to join surfaces before performing the deformation to preserve the connections
between the input surfaces. (the topology is strictly preserved)

® Some computation and display parameters.
® One or several displacement files.
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Displacement Files (1/2)

A Displacement File is a simple text file with 6 columns of real values.

w Real values represent Point Coordinates and corresponding
Displacement along the main axes.

w The first line with text (title, column headers, ...) will be skipped

File Edit Format Yiew Help

=o)X

1
:
1
0% ¥ Fd DX DY Dz
E 7.9621768 24 523676 -9 _175852 -8.374125804 B.228395462 -8.271559715
[ 7F.0621768 25 . 476324 -0 _175852 -B8.366230488 B.235614777 -8.262971878
[ 7F.0621768 51.523674 -0 _175852 -B8.2725408569 8.38237381 -B.179247856
! 7.9621768 52476326 -0 _175852 -8.269556522 B.397731781 -B8.172780991
! 12 8375463 24 508671 -8.316193 -B8.328528484 B.281967239 -B8.285179138
! 12.8375463 25 .491329 -8.316193 -0.324798955 8.288269119 -0.282855988
! 12.8375463 52.491333 -8.316193 -0.235818147 8.39352417 -8.172418594
! 13.2604218 £1.587366 -8.241629 -0.231938362 8.377723694 -8.18468883
! 17.7129154 24 _403666 =7 .456533 -8.275337219 8.173631668 -0.299666882
! 17.7129154 25586334 =7 . 456533 -B.2684078BT6 8.179769516 -8.3064756116
! 17 .7129154 £2.586336 =7 . 456533 -8, 197212219 B.376548767 -B.182587147
185586681 51.491862_______- ~7.307485 _______ -0.1861085728 ____0.361289978 ____-B.195227623
- e J
Y Y
Point Coordinates Displacements
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Displacement Files (2/2)

A Displacement File may be:

w Aresult of a CATIA Analysis & Simulation
computation (CAT Analysis)

Copyright DASSAULT SYSTEMES

S8]Realistic shape Deformation [ 2l

- Marphing Defintion

Element todeform [Surace.1 L]

I~ Displacement Definiion ————————————

Displacement (|0 Selection ﬁ i
Displacement - Display

Scale 1 Bl st &

O Displacernent:
Toerance  [0.01 8] 1 Gt
O estojgnore ,”_E 1 tgnored Poits
[ Theeshoid ~ [10000 [ T Ot Thveshod

- Q ok | @cencel| breien

w A result of deviation analysis in Quick
Surface Reconstruction Workbench (QSR).

7 2x plane
PartBody

Run Blade
1+ Tessellation (Blade-DigitizedMorphing.1).1

m) Deviation Analysis.1

o2 POSitive Max = 15,5mm

— Morphing Definition:
Element to deform || Run Elade |§J

— Displacement Definition
| EF '

-
— Display

Scals | 1 E

[ Dpisplacement

[ Gut Tolerance

[Mare == I

@ o | @ cancel | Preview |
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User Interface (1/4)

First tab: Deformation Element

Surface(s) to deform

Realistic Shape Optimizer.

— Morphing Definition

— Displacement Cefinition —

=9 Element ko deform || Mo Selection :?j

Defarnation Elemnent ] Lirnit: Elernent ]Param:, i |l

Displacement file(s)

Statistics on the selected
displacement file(s)

Displacement Parameters:
Scale: Ratio to be applied
to displacements
Tolerance: Accuracy of
surface approximation

Copyright DASSAULT SYSTEMES

» | Displacement :! Mar Selection

—

— Displacement

Scale

— Display - -
I S
o Bisesion
Tolerance | 0.1mm % :|:| out T
|9 ] & Cancel I s I

Access to list of selected
displacement file(s)

Displacement list

21|

Marne | In Folder

| Mb points I

Exercise_Displacements. txt
Exercise_Displacements-split2, txt

Rern-:-vel Reset I
-

LALTRISIREDNDatal 526
LALTRISIRSDYData) 357

|__Display Parameters

Displacement: show
displacements as points and
lines, the length of the lines
is given by the Scale factor.

Out Tolerance: once a
deformation computation has
been done you can highlight
points where accuracy has
not been reached.
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User Interface (2/4) Student Notes:

Second tab: Limit Element

Realistic Shape Optimizer

Continuity to preserve along the
- Morphing Defirition —— - limit line between deformed and
Element ko deform :]_Blade ;?] non-deformed areas.

Deformation Element lParam-_ 1| ¥l Faink
Limit curve (only one) Licait Crrweg Vi of Deformation L

Conkinuity: Tanigent M

Selection of side to keep — Lo oitisrside | . .
and side to deform Radus [10mm 2] < Choice of radius for the

elimination of displacements near
the limit line to avoid conflicts: all
points located inside pipe with
given radius are ignored.

Deformed side Limit curve

is highlighted | . O ok | Scence| o |

\ Displacements with
their origin point inside
W _ R the pipe are ignored
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User Interface (3/4) Student Notes:

Third tab: Parameters

Pts to ignore = Ratio (%) of points that can be Realistic Shape Optimizer RX)
ignored to improve the quality of the result = after -~ Marphing Definition

a deformation computation, the displacements Element to deform [ Mo Sefection B
where the accuracy is the lowest are removed and R @] o o]l
a second computation is performed (= erroneous Parameters Blerleys

‘d Pts taignore ]'3 . [ 1grared Eaint
S Threshaid | |10000mm [ Cuk Threshal

or unreliable points are filtered out); you can
highlight ignored points for checking.

Threshold: Maximum value for displacement
length, greater displacements are ignored; you can
highlight points out of threshold for checking.

@ ok l aCanceII I
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User Interface (4/4)

When working in product mode you can also choose if the deformed
surface should be created in the current part or in a new part.

Copyright DASSAULT SYSTEMES

Realistic Shape Optimizer L 21|

— Morphing Definition

Element to deform || 3 elements

i

— Displacement Definition

Displacement || Mo Selection

=i

Murnber of points in file(s) = 93

Minimum displacement = Omm
Mean displacement = 3.474mm

Maximum displacement = 17.56mm |

Displacement

Scale I 1 E
L]
Tolerance |U-1 E O

Display —

Scale | 1 E

Displacement

Gk Tolerance

—Digitized Morphing will be inserted in a part:

@ ‘Creste a new CATPart under :

() Seleck current park

Froductl

‘Wing_skrcklre

Mare =3 I

@ ok | @ cancal |

Previg l
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Update Digitized Morphing | = Student Notes:

=)

The Update command can be used to update the Digitized Morphing features after a
change in the displacement file(s)

® In the case of features created from a Deviation Analysis or from translational
displacement vectors stored in a CATAnalysis the update can be done with the
standard update mechanism of CATIA (automatic or manual update with @ ).

®  When you select the command, all Digitized Morphing features in the current part are
analyzed to check if the displacement file(s) have changed since the feature creation.

w» A displacement file is said to have changed if its creation date is changed (the feature
includes a time stamp)

® [If no displacement file has been modified you get a message

No Update Action x|

L] 'E There is no Digitized Morphing feature ko update,
L

Update Digitized Morphing e .5

B Features to update

. . . . DigitizedMorphing. 1
w Otherwise the list of features with modified DigitizedMarphing. 2

F : F DigitizedMorphing. 3
displacement files is shown and you can select the it AT ohin
features to update:

1 & Cancel i
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To Sum Up

In this course you have seen:

» How to deform a surface or a set of surfaces using a displacement file, a
deviation analysis or an analysis result

w» How to update Digitized Morphing features
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