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About this course

Objectives of the course

Upon completion of the course you will learn to:

- Develop Shapes

- Morph Shapes

- Create Junctions (BIW application) between surfaces
- Work with Volumes

Targeted audience
Surface Designers

Prerequisites

Students attending this course should have knowledge of:
CATIA Surface Design.

‘ 8 hrs
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Introduction to Generative Shape Design Optimizer

In this lesson you will be introduced to the working environment of Generative Shape
Design Optimizer Workbench.

= Accessing Generative Shape Design Optimizer Workbench
&= The User Interface

Copyright DASSAULT SYSTEMES
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Accessing Generative Shape Design Optimizer Workbench

Generative Shape Design Optimizer is available through the Generative Shape Design
workbench:

| Stark  File  Edit  Miew  Insert  Tools  Window  Help
g Product Structure
Part Design
W Assembly Design
%L Skekcher
E" Material Library
(B catia va, w3, v2
Catalog Editor
l'% Drrafting

% Generative Shape Design
%" ‘wireframe and Surface Design

- Infrastructure L4

Mechanical Design L4 |

Advanced Surfaces =]
B %

D]
REE x eeseeo/ben
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The User Interface

Iools Window  Help

Ohject:

Body
E% Eody in a Set...

@ Geometrical Set...

g Ordered Geometrical Set..,

<% yariable OFfset...

Sketches

j—» Axis System. ..

Wireframe
Lawe
Surfaces
Valumes

Operations

3 ﬁb Rough Offset...

%g Wolume Revaolve. .,

& Multi-sections Yolume. ..

g Wolume Sweep. ..

Q Thick Surface. ..

Constraints
Annaotations
‘Wiews Annotation Planes

Analysis

0 Close Surface...
ﬁ Draft...

e Draft Variable Angle. ..

Advanced Replication Toals

Knowledge Templates

% Instankiate From Document., ..

@ Instantiate From Selection, ..
Advanced Surfaces

Developed Shapes

ﬁ Draft Reflect line...

& el
ﬂ Sew Surface.. .

Thickness. ..

&8 add..

(@ Remove...
@ Inkersect..,
& Union Trirm. ..

lgi\a Bump...
@ WrapCurve
@ \WrapSurface

% ShapeMorphing
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Creating Offset Surfaces

In this lesson, you will learn how to create offsets.

&= Creating Variable Offsets
= Creating Rough Offsets

Copyright DASSAULT SYSTEMES
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Creating Variable Offsets

In this Skillet you will learn to create Variable offsets.

Copyright DASSAULT SYSTEMES
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What is Variable Offset

Variable offset allows you a higher degree of control during an offset operation and allows
you to offset different sub-elements of a surface by different amount:

Surface shown above has three
patches. With variable offset,
the offset can be done by
different values for the blue and
green patch. Brown patch will
move by a variable amount to
match the adjacent surfaces.

40 mm

Copyright DASSAULT SYSTEMES
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How to Create Variable Offset

a—

@ Select the surface to offset.

@ Select the patches from the surface

@ Type the offset values 2 x|
Base Surface: |Multi-sections Surface, 1 @_
Reverse Direction i
Parameters | Sub-Elements To Remove I
Mo | Sub-Part to Offset | ¥alue |
il 1 Extract.6 10mim

2 Extract,7
3 Extract.d

Offset: Ih‘ariable LI |'3"'1| Ul ( 3
) add Before W add after O Replace

Remove I

10 mm |

& Cancel i Preview I

Copyright DASSAULT SYSTEMES
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Additional Information on Variable Offset

In this illustration, we are going to show you how to develop the extremum point on a
wire

o

1 rrent AF szt valie lrads be A leeal degeneraton ana sicfare:
bodw cannat bz builk,

Decrease offset valie to avold the dzcenealon

arirrra#se it make the sorface fakaly disappear

Al Fnrtace

In case of error, there is an
accurate error diagnosis for
every element in error.

The sub-element that is
variable offset matches up
with the constant offset
elements with the same type
of continuity as the original
sub-elements.

Copyright DASSAULT SYSTEMES
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Creating Rough Offsets

In this skillet you will learn how to create Rough offsets.

Offset surface
created using
regular offset.

Original Surface

Rough Offset.

Copyright DASSAULT SYSTEMES
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Why Create a Rough Offset

Rough offset simplifies the offset, which results in a robust offset. Rough offset can be used
in die face design
Offset surface

created using
regular offset.

Original Surface

Regular offset fails in some situations
after a particular amount of offset.

Rough Offset.

Rough Offset approximates the initial shape to
keep only important shape characteristics in
the resulting surface. The resultant surface is
mono-element.

Copyright DASSAULT SYSTEMES
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How to Create a Rough Offset

Click the icon

Offset¥ar =]
B ®

Select the surface to offset

Type Offset value

OOG

Type Deviation

Surface:

Offset:

Deviation: [ m

Reverse Direckion i

[ eath sides

@ oK ] - Cancell Preview ’
= .

The Deviation parameter is a driving parameter for the
approximation. Therefore, the higher the deviation, the
higher the approximation and the smoother the result

is produced.

Copyright DASSAULT SYSTEMES
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Developing Shapes

In this lesson, you will learn how to develop wires using the Generative Shape Design
Optimizer workbench.

= What is Developing a Wire
= Developing Wires
= Additional Information on Developing Wire

Copyright DASSAULT SYSTEMES
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What is Developing a Wire

Load:Develop_plane-revol.CATPart
Developing Wire allows you to develop a wire lying on a plane into a revolution surface

oDE Wy W ERE

_\Vire to develop

Origin point on
support

¢
|

Support surface

DEVY WERE

SIRE

Develop Definition

‘Wire ta develop: @_l

Wire plane: | omputed

Suppott surface; Revolute T
eyelopment metho

—Dexyelo
‘ @ Develop-Develop ) Develop-Project
(T DEvelop-Develop inverted

Development optional parameters

[ radiantress: I E
[ Indlination: |[Ide:_1 E
[ irkermediate radius: I 1 E

—Crigin on suppork
‘

Pmr( [Paint.1

d Position 2D wire  Hide E_arameters < l

—Positioning parameters
Origin of the wire plane
O o jgin coordinates L] Origin selection

S I Qrriry Point‘ !Translate.‘!‘l,\u'atexz

Axes of the wire plane

) Aokation anale W First axis selection
e

[ axisirverted [ awis inverted

IDdeg E Direction: (| Translate, 41Edde.2

& cancel |

previen |

Instructor Notes:
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Developing Wires (1/2)

The tool is used to develop wires, and points, onto a revolution surface, that is to create a
new wire by mapping a wire's planar parameters onto a surface.

Develop Definition ﬂﬂ
‘wire to develop: | Sketch 1 i‘ij
YWire plane: Computed

Suppart surface: [Revolute.1

. — Development method ———————————————— Developed wire
Wire to develop @ Develop-Develop ) Develop-Project

() Develop-Develop inverted

— Development optional parameters —

] Radiartness: 1 E
] Inclination =g E
[ Intermnediate radius: |1 E

— Origin on support

Point: [Poirt.1 ‘

[ Position 2D wire

Show parameters ¥

& Cancel | Preview |

Supporting surface

Copyright DASSAULT SYSTEMES
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Developing Wires (2/2)

Positioning the 2D wire
(modifying the wire axis system positioning)

Wire bo dewvelop:

‘Wire plane: |Computed

Support surface: IRevqute.l

— Development method
@ Develop-Develop ) Develop-Praject
() Develop-Develop inverted

—Development optional parameters

[ radiantress: I 1 E
[ tnclination: Ii'.lde-g E
[ intermediate radius: I 1 E

—Origin on support

Poirit: |Paint. 1

A Position 2D wire Hide E_arameters < l

—Positioning parameters
Crigin of the wire plans

—_—

@ Crigin selection

e [ poir; [Fore.2 )
v: [ =] New wire axis system
axes of the wire plane ——— Origin

. . . @ Rtk First axis selsction
Rotation of the wire axis Ao Gl B
system positioning (-45deq 2 Direction; [No selection

[ % awis inverted [ v axis inverted

W Cancel _I Presyiem J

Copyright DASSAULT SYSTEMES
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Additional Information on Developing Wire (1/2)

In this illustration, we are first going to show you to develop the extremum point of the wire

. Wire to develop \ C1

Point we are going to
develop in this exampl\‘

Origin on support

Support surface

In the wire to develop axis
system, the point we are
going to develop possesses

A first geodesic line passing by the
J P 9oy two coordinates: ¢1 and c2.

origin point is created on the
support.

A point is created on the geodesic
with a curvilinear abscissa = c1
(point to develop first coordinate)
A point is created on the geodesic
A second geodesic line passing by with a curvilinear abscissa = c2
the previous point is created onthe  (point to develop second

support. coordinate)

Copyright DASSAULT SYSTEMES
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Additional Information on Developing Wire (2/2)

If you use the “develop-project” option, the end.of the algorithm is slightly different:

The previous point is projected
on the support normally to the
cylinder: the developed point is
created.

A cylinder passing by the previous

point is created - . L
A point is created on the cylinder geodesic with

a curvilinear abscissa = c2 (point to develop
second coordinate)

Copyright DASSAULT SYSTEMES

Ee| See: Develop_Algo.CATPart
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Using BIW Tools

In this Lesson you will learn to create Junctions and Diabolo Seat

= Creating Junctions
= How to Create a Diabolo Seat

Copyright DASSAULT SYSTEMES
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Creating Junctions

In this skillet you will learn how to create Junctions

Copyright DASSAULT SYSTEMES
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How to Create a Junction

A junction is a surface created between the boundaries of 3
surfaces. It is equivalent to a GSD blend surface except that it

Junction Surface definition 2] x| involves a 3rd surface. The junction is a “T-shape” surface

connecting the 3 surfaces:

Mo | Section | Suppork |
1 Jain. 2 Splie.5
2 Sketch.6 Sweep. 2

Jain. 1

Coupling Point | Coupling Curve |

M Support I

Remove I Rermove SuEEort I
Sections caupling ¢ ITangency vI

& Cance| I PrEview I

See the Result: junction.CATPart

Copyright DASSAULT SYSTEMES
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How to Create a Junction: Automatic Coupling
E junction_coupling.CATPart

The automatic coupling :

Curvature discontinuity/~

Tangency discontinuities

Copyright DASSAULT SYSTEMES

Sections coupling : ITangency ,l Sections coupling : |7y
Tangency discontinuities detection Curvature discontinuities detection
Instructor Notes:
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How to Create a Junction: Manual Coupling (1/2)

Load: Junction_Coupling_Point_New.CATPart

The manual coupling : Coupling Point
Mo | Seckion | Suppott |

1 Translate.2 Extrude.2
2 Translake.3 Extrude.3
3 Translate.1 Extrude. 1

Coupling Paink | Coupling Curve |

I Mo | Suppatk: |
‘1 Point, 2

Coupling points

Remove I Femaye Shppurt I
Sections coupling ¢ |Tangency v_l

@ oK | - cancell Preview |

Instructor Notes:
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@ Load: Junction_Curve_Coupling.CATPart

The manual coupling : Coupling Curve

How to Create a Junction: Manual Coupling (2/2)

2%

Coupling Point

to | Section | support |
1 Translake.2 Extrude.2
2 Translate.3 Extrude.3
3 Translate.1 Extrude.1

Coupling curve

‘ Mo | 5 EE ort- | ‘

Remove l Beridye Suppnrt I
Sections coupling ! |Tangency vl

’ @ oK | 9 canc.e|| Preview |

Copyright DASSAULT SYSTEMES
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How to Create a Diabolo Seat

Advanced surfaces

This tool allows you to create a Diabolo Seat
surface including a draft angle:

Base Surface

\

Diabolo Definition [ 2|
Seat Suface

Ease Element ; |EdgeFillet.1

Draft Direction |Z Campanent
Whn\lydaﬂned; 51-Constant I Location values l

Draft Angle: IlDdag E Law. .. I

Reyverse Hirectian

@ ok l ﬂCanceIJ

Preview _I

Copyright DASSAULT SYSTEMES

=
Seat Surface 4% -
<
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Creating Advanced Surfaces

In this lesson you will get familiar with the use of Advanced Surfaces

How to Create a Bumped Surface
Deforming Surfaces by Wrapping Curve
How to Create a Wrap Surface

How to Morph a Shape

How to Morph a Shape: Limit Curve

Copyright DASSAULT SYSTEMES
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How to Create a Bumped Surface (1/3)

E Bump_Start.CATPart

21 A bumped surface is a surface deformed
inside a given area:

Surface to deform: IM
Lirnit curwe: Im
Defarmation center: Im
Deformation direction: IWndirectior
Defarmation distance: |—20mm E

".ﬂdditional Bump Parameters:
iZ

onkinuiky: ITangent j

Projection direction: (e e a1

lCenter Curvature: |1 E
Remaove Param <= I

—
-L

Copyright DASSAULT SYSTEMES
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How to Create a Bumped Surface (2/3)

Influence of the bumped surface parameters:

1. The continuity type:

Tangent continuity

Point continuity \ : 5 ¥ Curvature continuity

2. The deformation area:

Copyright DASSAULT SYSTEMES
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How to Create a Bumped Surface (3/3)

Influence of the bumped surface parameters:

3. The deformation center:

4. The deformation direction:

Copyright DASSAULT SYSTEMES
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Wrap Curve Definition 1

Deforming Surfaces by Wrapping Curve

In this skillet you will learn how to create a Wrap curve.

21 x]

Sutface to deform ¢ |Extruds, 1
[ Hide surface ta deform

Curves | Reference I

Mo | Reference | Target | REmoye

Translate.3  Translate.4

Current curves !

Reference | QR ==dlg)

Fived reference curye

Target ; {Mo selection

1 Tramslake.2  Translake.l (RS arae

Canstrainks

o Firsk curves ¢ |Keep curvature

2

On last curves IKeep curvature

=

& cancel | preview |

Instructor Notes:
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How to Create a Wrap Curve
20

J & :.::l é@@ %} Surface to deform ¢ [Extrude. 1

[ Hide surface ka deform

| Reference |

Mo | Reference | Tarqget | Bennse I
1 Translate.2  Translate.l RS I
2 Translate,3  Translate.d

Current curves !

Reference : {aEt=][=asl=lg}

S Fied reference turve

Target ! [Mo selection

Constraink

On Firsk curves ; [Keep curvature

L]l

O last curves : |Keep curvature

@ ok I <3 .C,ancell Preview I

elererice?
&:> Feferencel
T ]
yﬁ arget]
utace

See Result: wrap_curve.CATPart

Copyright DASSAULT SYSTEMES
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How to Create a Wrap Curve: Fixed Reference Curve

Fixed reference curve

I° I Reference | Target I ,
1 Translate.S i
2 Translate. '
3 Translate.3 < Translate.2 i
4 Translated NN i

Non fixed reference curve
efe

| me | Reference | Target

i 1 r"WWW””””"WW””, i 1 Translate.s
g : 13 Fixed reference curve ! ;
5 N sl
o : ‘
E iCurrent curves : S
2 IReference | i .
8 Translate.5 ,‘ The selected curve is fixed. No target curve can be
E .
£ | [ Fixed reference curve : selected. You can now select the other curves.
| iR
Instructor Notes:
(]
N
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How to Create a Wrap Curve: Spine

By default, the spine used is the first selected reference curve:

/
A

You can choose another spine to compute the new surface :

First reference curve = default spine\

| Curves Used spine curv
i Spine :
i [ same as first reference curve i

spine

Copyright DASSAULT SYSTEMES

See Result: wrap_curve2.CATPart
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How to Create a Wrap Surface

Wrap Syrface
\
Surface ko deform: IE)gtruT
Reference surface: W %
Target surface: IExtruT %’
‘Wrap type: 3o >

& Cancel l Prewisw I

J

Surface to deform

Target surface

Reference surface

Copyright DASSAULT SYSTEMES
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How to Morph a Shape

Advanced Surfaces
+
WA g

Surface to Morph

=]
i

/ Fixed Edge

Reference

Curves Target Curves

shape Morphing Deformation Definition

Surface ko deform: tude, 1

i Deformation Elements |

Shape Morphing is a surface deformation defined by reference and target curves:

Limit Element ICnuphngg ol I 3

M° | References | Targets | Conskra... | Suﬂ
1 Inkersect.1 Scaling. 1 Paint —
2 Intersect,2 Affinity., 1 Faint X
4| ) »

[

] Remove | Add |

w

E Reference: [ selection

; Target:  [yg selection

2 ink:

5 Constraink: Tangent vI

3 support:  [ijo selection

£

2

2 "

K @ ok I & Cancel ] Previgm I

Instructor Notes:
i
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How to Morph a Shape: Limit Curve

You can define the area impacted by the shape morphing operation by selecting a
limit curve:

Surfacg to Morph

) Reference Curves /
o

Limit Curve, & Y

/\\'\
Target Curves N
Part of the surface to ™,
be kept
Using a limit curve, the
deformation impacts the
whole surface, except
the area defined by the
limit curve.
@ E Deformation Elements | | Coupling Points I E
E | Limit curve:
5 Using no limit curve, the ! Continuity: ot =]
%‘ deformation impaCtS the E Reverse Direction |
g whole surface,eventhe T
: part that had to be kept
Instructor Notes:
[]
]
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Creating Advanced Operations

In this lesson you will get familiar with the use of Advanced Operations

= What is an Auto Fillet?
= Auto Fillet User Interface
= How to Create an Auto Fillet

Copyright DASSAULT SYSTEMES
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What is an Auto Fillet?

An Auto Fillet is a new tool added in V5R19 Generative Shape Design workbench. Using
this tool you can remove the sharp edges of a part in one shot hence reducing the time
spent in applying fillets with the existing features.

For an Auto Fillet you need to select the faces to be filleted and optionally select the
functional faces which you do not want to fillet.

In the illustration given below, you can observe that on selecting the joined surface
at least 90% of the sharp edges get automatically filleted.

Whole part is selected Final result

Copyright DASSAULT SYSTEMES
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Auto Fillet User Interface (1/3)

You can use any of the following methods to access the Auto Fillet command in the Generative
Shape Design workbench:

You can access it from the ‘Advanced You can also access it from the Insert > Advanced Operations
Operation’ toolbar. menu.
ohjech
@ Geometrical Set...
g Ordered Geometrical Set...
Sketcher 4
}. fxis Sysktem, ..
wireframe 4
Law »
Surfaces L4
Yolumes 4
Operations 4

&dvanced Operations Auta Fillet. ..

Copyright DASSAULT SYSTEMES
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Auto Fillet User Interface (2/3)

The user interface of the Auto Fillet dialog box is explained below.

Automatic filleting definition

1. Selection type: You can select the Support
computation mode from the two sckoibins !%
available modes. S e |
a. All Faces: It allows you to select the Filtrads: -
WhOIe surface' 15 Show curvature radius less than: m

b. Faces Selection: It allows you to ‘
select the faces to fillet individually. . W)_EI

Slivers & cracks: WE‘
2. Fillet radius: It is the radius of the surface. sttt |
< <less I

3. Functional faces: You can specify the
faces which you do not want to fillet. [

@ o | @ cancel | Freview |

Whole part is selected Some faces are selected

Copyright DASSAULT SYSTEMES
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Auto Fillet User Interface (3/3)

4. Slivers & cracks:

. . . Automatic filleting definition
a. Silver: It is an unwanted thin wall o
WhiCh ShOUld be smoothed and Selection type: lm
partially removed by the automatic i T T—
filleting operation. S T
b. Crack: It is an unwanted slot which S
should be smoothed and partially
filled by the automatic filleting PAITEITSEE: o slecion -]
operation.
Slivers & cracks: W@
Selectslivers ant cracks |
<<Lzss|
- @ ok | @cancel | Freview |

Part to Auto fillet Result without Faces selected for
silver and crack silver and crack

Final result

Copyright DASSAULT SYSTEMES
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How to Create an Auto Fillet

You will perform the following steps to create an Auto Fillet

5

@ Click on the Auto Fillet tool.
@ Select the surface to be filleted.

Selection typet

Facsstoflel [ 5

@ Specify the Fillet radius.

Filet radius: Lo pmet
<s

| ]

! Fillet radius: m ]

. '

l
S shows curvature radius less thar; | 0.75mm E ;
:
i

! Functional faces: |y

Click OK to create the Auto
fillet.

Copyright DASSAULT SYSTEMES
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Creating Volumes

In this lesson, you learn how to create Volumes

What is a Volume ?

Different types of volumes

Volumes Made From Sketches

Creating Volumes From Surfaces

Applying Dress-up Features on Volumes
Transformations and Operations on Volumes
Performing Boolean Operations on Volumes
To Sum Up

Copyright DASSAULT SYSTEMES
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What is a Volume ?

A volume is a closed skin that can be generated by different methods.
It can be created from a sketch or from a surface. It may also result from an operation or a
dress up feature.

Some of the Volumes that can be created are:

Volume Extrude Thick Surface Edge Fillet

=

Volume Revolve Close Surface Remove

Instructor Notes:
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Different Types of Volumes

Generative Shape Design provides several volumes creation or modification tools .

Here are the 4 types of volumes you can create:

Volumes made from a sketch _
-Volume Extrude J
-Volume Revolve
-Mullti-sections Volume % %g & @ ﬁ O ‘ ﬁv @ ﬂ
-Volume Sweep
Volumes made from a surface
-ThickSurface
-CloseSurface
-Sew surface
Volumes made from a Boolean operation Yolume draftsiE |
-Add
-Remove J ﬁ a ﬁ
-Intersect
-Union Trim
Volumes made from an operation =

soit B8 ®

-Transformation

Dress-Up features can be applied on Volumes using Shell and Drafts
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Volumes Made From Sketches

In this Skillet you will learn how to create Volumes from Sketches.
olumes K
| eeo 800D &

Volume Extrude Volume Revolve
é Multi-sections Volume Volume Sweep
g
8
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How to Create Volume From Sketches

A volume made from a sketch can be generated by four different methods.
It can be an extruded volume, a revolution volume, Multi-sections volume,Volume
sweep

These kinds of volumes are generated from a profile sketch. The resulting volume
respects the sketch’s shape around an axis or following a direction.

1@ Volume Extrude &P \  Volume Revolve

When creating Multi-sections Volume and Volume Sweep more than one sketch
is required to define different section profiles and guide curves respectively.

o

e i Multi-sections Volume ' ¢d@® .  Volume Sweep

-_——— ———a
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How to Create a Volume Extrude

Volume extrude is a sketch based type of feature.

@ l %%&@ @ Set the parameters

i Extruded Yolume Definition: _'?Iil

Profile:

Direction\Line, 1

Extrusion Limits
Lirrit 1
(oesion J——, | G ———
Sketched Profile Sirnension\JF2mm =]
Lirnit 2
Type: IDimension :I
Dimension; IUl'ﬂl'ﬂ =)

Reverse Direction I

- Cancell Prestiem I

(€<

2
The profile has to be closed and must not contain overlaid
elements and standard points, otherwise, you could get this

ﬁ Volume Extrude 1 kind of error: —

Error Detected \) ﬂi

Invalid Profile, i
The selected profile is not planar or is not closed or is self intersecting !
Please, select & non self intersecting closed planar profile or & surface. ]

Copyright DASSAULT SYSTEMES
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How to Create a Volume Revolve

Volume Revolve is a sketch based type of feature.

1
l 1 Define the Revolve parameters
OV rYy) @ i
J
= Revolve Yolume Definition e |

Profile: Sketch.1

Revolution axis; [Sketch. 1axis)

Angular Limits

’;ngle £ m E

i.ﬂ.ngle 2 |Ddeg E
@ oK I @ Cancel | Preview |

he revolution axis has to belong to the
sketch’s plane.

Sketch axis

2

It may also be part of the sketch.

The profile has to be closed or end on the
revolution axis.

AN

Sketch /

&8 volume Revolve.1
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How to Create a Multi-Sections Volume

Multi-Sections_Volume.CATPart
Multi-Sections volume sketch based type of feature.

l : Select the section sketches and
| % %E & @ | guide curves.
1

Check the orientation of

Sections /\ various closing points
@ The parameters are defined in the
dialog box

i 21|
1
: Mo | Section | Tangent I Closing Poink |
1|1 Shketch.3 Sketch, 3\Wertex, 43
: 2 Sketch.1 Sketch, 1lvertex, 41

3 £ \Werkex, 42
1 \
1
1 Guides Spine Coupling Relimitation Al .
i | | | | i Guides
1 i “
! Mo | Glide | Tangent I
I 1 Spline. 1 ) )
1|z splines L Click OK to Validate
: 3 Spline.3
| 4 Spline.4 |
1
1
: fisplace I Hemoy/e I Add

(CC)

-
Check various tabs: Spine,coupling, Relimitation.Also check various
coupling options(Ratio,Tangency,Tangency then curvature and vertices.
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How to Create a Swept Volume — Explicit Type
@ Swept_Volume_Explicit. CATPart

Swept volume is a sketch based type of feature.

@ .l_ _ié;?; _%_ é_gi @ 33:3? the profile and the Guide

Profile

Guide Curve

~

@ The parameters are defined in the
dialog box.

Select Explicit type of sweep definition

21
Click OK to Validate

| with reference surface jl
Profile: Sketch.2
Guide curve; |Sketch.3

Surface: Default (mean plane)

@.}2
heck various subtypes of explicit sweep
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Copyright DASSAULT SYSTEMES

How to Create a Swept Volume - Line Type

Swept_Draft_Line.CATPart

To create this type of Volume sweep you have to specify a Guide curve and a draft direction.

@ Select Volume Sweep

@ Select ‘Line’ Draft. Enter Draft as
12 deg. Select Plane.1 as the
element upto which the volume

will be created

@ The Result you get is

Swept Yolume Definition x|

profile typer ¢ I W &
H Subtype: Jwith draft direction ¥
Guide ; Sketch.1

Draft direction: |Z Component

Draft compitation mode: @ Square ) Com
whaly defined | G1-Constant | Location vahues |

Angle: | 12deq E LaW..‘I
Anqular sector: Previnusl 1 14 Hext |

Length bype

Length 1 |G E
Feelimiting element 1:-

Length type 2 %
Length 2: | Orm =]
Reliting slement 2: [flo s2lzction

Smaath sweeping

[ Angular correction; | 0.5de0 E
[ Deviation from guidefs):  [T00tmm =

Twisted aress managemert
15 Remave cutters on Freview

Sethack ,Z' %

5 Fill wisted areas

Connection strategy: |Automatic -
Add cutter |

. @ ok | @ cancel | [EFrevien ]

Plane.1

Instructor Notes:
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How to Create a Swept Volume - Circle Type
Swept_Volume_Circle.CATPart

Swept volume is a sketch based type of feature.

@ Il % ‘%g &@E @ Select the profile type as circle.

Center Curve

@ The parameters are defined in the /

dialog box.Select Circle sweep.

; i 1 |
i Swept Yolume Definition ] 2] %] i
i
' i
E Profile bype: g v@ﬂ :
i

E Subtype: ICentEr and radius j 1

H ! - -

E Center curve: |Sketch.1 E Click OK to Validate
. '

i Radius: Ifﬂmm E o

i
E Optional elements
i

L _
H

pine; Dief

Here S- Type LAW is defined for the
Radius value.

@.}2
heck various subtypes of circle sweep
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Creating Volumes From Surfaces

You will learn how to create Volumes from Surfaces

¥Yolumes

Copyright DASSAULT SYSTEMES
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Volumes Made From Surfaces

A volume made from a surface can be generated by three different methods.
It can be either a ThickSurface or a CloseSurface or a Sewsurface.

These kinds of volumes can be the result of a constant offset (ThickSurface).
They can also fill a surface (CloseSurface).

Sewing is an operation by which we combine a surface with a body.

@ ThickSurface .1 &/ CloseSurface.1

ElsewsSurface.1

Copyright DASSAULT SYSTEMES
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How to Create Volumes by Closing Surfaces

CloseSurface are volumes based on a surface

‘.:) @ CloseSurface Definition il EI
Cbject to close: |_'||:|in,1

S o Cancel I

Planar opening

: & CloseSurface 1

(€
>Z{ou should use a closed surface or an open surface that can
be closed by a plane.

Copyright DASSAULT SYSTEMES
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How to Create a Volume by Thickening a Surface

A ThickSurface is a constant offset of an existing surface

@ : | @ Thicksurface Definition x|
1
1

| & ﬂl

First Offset: Im E
Second Cffset; |-U- 1mm E
Cbject bo offset: |Trim.1

Reverse Dirgckion

g malglo 8

Click here if you need to invert
the direction

Mare == I

@ oK @ cancel | Preview ]

-
You should take into account the surface’s smallest
radius to set the offset values.

Otherwise, you could get this kind of error
message:

Copyright DASSAULT SYSTEMES

ThickSurface. 1: Current offset valus leads to a local degeneration on & surface:
bady cannaot be built, k

ﬁ ThickSurface 1
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How to Create a Volume by Sewing a Surface

Sew_surface.CATPart
A SewSurface is an operation by which we combine a surface with a volume

@ | g,%g & @ Qo‘ ﬁ}v @ Select the Volume

Select the surface to combine with
the volume Click OK to Validate

Sew Surface Definition _‘?lil

-
Object to sew; Ir

[ Inkersect body

IS Simplify geometry

S @ Cancel I

Copyright DASSAULT SYSTEMES
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Applying Dress-up Features on Volumes

You will learn how to apply Dress-Up Features on Volumes

_ A
PITYTRO0E

A

Z &

oee !l
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How to Apply Draft to a Volume

Draft_Volume.CATPart
Drafts are defined on molded parts to make them easier to remove from molds

@é . ‘k ‘ Q 0| a @’ ﬂ: @ Select the faces to be drafted

@ Enter the parameters 21
Draft Type: Ia al
Support: CloseSurface. 1
Angle : | 12deg E
Faceis) ta draft: 2 elements QI

[ Selection by neutral face

— Meutral Element

Selection: & ||CloseSUrFace.1'lFaca.2 & J
Propagakion: INone 'I

—Pulling Direction

Selection | I [Closesurface. 1\Face. 1 I

D Cantrolied by reference

Mate == |

@ oK l - Cancel] Preview l

Copyright DASSAULT SYSTEMES
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Shell_Volume.CATPart

How to Shell a Volume

Shelling a feature means emptying it, while keeping a given thickness on its sides

i aes0 8lon

@ Enter the parameters

Faces to remove:

Other thickness faces:

Shell Definition 21

Support Yolume

|Closesurface. 1

Default inside thickness: |5mm E
=i

Default outside thickness: |0mm

Closesurface. 11Face. 1 @ |
IND selection @l
Mares= |

@ oK I aCanceII

: @ Select the faces to be shelled

Copyright DASSAULT SYSTEMES
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Transformations and Operations on Volumes

In this skillet you will learn how to perform Operations and Transformations on

Volumes.
E

E|

R R, W
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Volumes by Performing Operations and Transformations

A volume can be dressed up with fillets and splits. It can also be transformed using
translations, rotations, symmetry, scaling, affinity and axis to axis.

A 5plit.

9 EdgeFillet.1

N Affinity.1

Copyright DASSAULT SYSTEMES
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How to Split Volumes
You will learn how to split a volume using a surface or a plane

@ Click on Split icon @ Select the operation elements

Element to cut

utting element

@ Select the “volume” option @ Validate

- — e .

i Split Definition 21 ? Split.1
1

: Element ko cut: [Wolume Extrude, 1 @

i

1

Result: (2 Surface

@ ok | @ cancel | Preview |

Copyright DASSAULT SYSTEMES
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How to Apply Fillet on Volumes
E Fillet_Volumes.CATPart
You will learn how to create volumes using operations

@ Select Edge Fillet @ Set the Fillet parameters

1
! ] Edge Fillet Definition 2]
Lokl
Support: |CloseSurFace. 1
Extremities: |Srnooth _'I
Radius: =)
Objecti=) tollet: CloseSurface, 11Edge. 1
Propagation: ITangency ;I
Options
[ Conic parameter: |15
[ Trimn ribbons
= Trim support
Select the edges Morez2 |
to fillet @ ok | @ cancel l Preview |
—

@ Validate

9 EdgeFillet.1

Copyright DASSAULT SYSTEMES
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How to Transform a Volume

You will learn how to create volumes using transformations

@ Select the volume

&/ CloseSurface 1

@ Set the affinity parameters

N CloseSurface. 1 &I

hus system ————————————
Crigire IWSystem'l,Origiw
Y plane: Im
¥ axis: Im

— Ratios

w17

v |09

kBl (D bl

z |13

HidejShow initial lerment |
Result; O Surface @ Yolume

@ oK I < ifancell Preview I

N Affinity 1

Copyright DASSAULT SYSTEMES
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Performing Boolean Operations on Volumes

You will learn how to perform boolean operations between two Volumes

¥Yolumes uperatl

T\
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What is a Volume Made From a Sketch

A volume made from a sketch can be generated by two different methods.
It can be either an extruded volume or a revolution volume.

Volumes made from a Boolean operation enable to create a shape following several
steps. In each step, the part is built by adding or removing volumes.

You can even combine two volumes using the Intersect. You can also trim (union trim)
one volume with respect to other and select the faces to remove (or keep)

Intersect

Remove

Copyright DASSAULT SYSTEMES
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How to Add Volumes

Adding a volume to another volume is uniting the two volumes.

@ z @ Select the two volumes
T 2ixl| & volume Extrude.?

a Add volume
Base object: |\-'n|ume Extrude.2
Added operand: =T
After: [Ederiir.1

& cancel I

@ Click OK to get the result volume

&8 rdd 1

9 EdgeFillet.2

Copyright DASSAULT SYSTEMES
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How to Remove A Volume from another

Removes a volume from another volume.

Yolumes operaki k| Select the volume to remove, then the
% Volume Extrude.1

volume to be cut

'(@e»

Remove TP

Remove volume

Base object: |VOIume Extrude. 1

Removed oparand E e ———

After: |\-'c-|ume Extrude, |
& Cancel I
Click OK to get the result = L
volume
0y
@ Remove.l ﬁ folume Extrude.2

Copyright DASSAULT SYSTEMES
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How to Intersect Two Volumes

Intersected Volumes are equivalent to the common volume between two volumes

¥Yolumes operationSE: |

@ J i g [ i E i @ Select the volumes to intersect

intersect NI kS

Interseck wolume

Base object: |'u'olurne Extrude.1

Intersecting operand | R IRl

Aftet: [Thicksuface. 1
@ Cancel | Breview | %UOIUme Extrude.1

Click OK to get the result
volume

Intersect.1
@ ﬁ ThickSurface.1
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How to Trim Volumes
ﬂ Union_Trim_Using_Boolean_Operations.CATPart

Trims a volume with respect to another by defining elements to be kept or removed while
performing the union operation.

@ ¥olumes operationsks! @ Select the volumes to intersect
J [ T

Trim Definition ) 2l

& Trim valume

Wolume to brim: [ Shell 1

Cutting volume:  [Sheel.2

Faces to remaove: ISheeI.Z\Face: 1 @ |

Faces to keep: Shell, 1\Face. 2 ﬁl
2 oK. I & cancel | preview |

Click OK to get the result
volume

Faces to
remove

@ Shell.2 Faces to
keep
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To Sum Up

In this section, you have been introduced to volumes.
You have seen:

# The volume creation tools
# The different ways to create volumes
# How to combine several volumes using Boolean operations

# How to modify existing volumes using operations or transformations
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Generative Shape Design Optimizer Exercises

This lesson provides you with a collection of exercises to practice.

= Door Junction Exercise

= Holding Arm - Volumes Exercise 1
= Torch — Volumes Exercise 2

= Steering Wheel Exercise

Copyright DASSAULT SYSTEMES
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Door Junction

Door Junction Exercise Presentation

‘ 40 min

In this exercise you will see how to
create a Door Junction using the
Generative Shape Optimizer tools:

« Creating reference and target curves
for Wrap Curve surfaces :

@ Extracted curves
% Boundary
@ Parallel curve
% Split operations
« Creating the Wrap Curves surfaces

&« Creating the Sections and Coupling
Curves for Junction :

% Extracted curves

@ Boundary

4 Spline curve

% Join and Split operations
¢ Creating the Junction

Copyright DASSAULT SYSTEMES
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Wrap Curves — Step 1

Creating the reference and target curves for Wrap Curve surfaces

) ssm
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Wrap Curves — Step 2

Creating the Wrap Curve surfaces

Copyright DASSAULT SYSTEMES
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Junction — Step 1

Creating the sections and coupling curves for Junction

Copyright DASSAULT SYSTEMES
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Junction — Step 2

Creating the Junction

e
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Holding Arm — Volumes Exercise 1

Holding Arm Exercise Presentation

) som

In this step you will:
© Create three basic Revolve
Volumes

« Prepare these volumes to be
assembled

¥ Perform Boolean Operations

Copyright DASSAULT SYSTEMES
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Torch — Volumes Exercise 2

Torch Exercise Presentation

) oms

In this exercise you will design the Torch using
‘Volumes’ in the Generative Shape Design Optimizer
workbench.

lgxpogo
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Steering Wheel

Generative Shape Design Optimizer exercise

‘ 90 min

In this exercise you will build the Steering Wheel by
following a recommended process.

Here you will :
¢« Create the Steering Ring and Handle Area using
advanced surfaces

« Convert these advanced surfaces to volumes

Copyright DASSAULT SYSTEMES

Instructor Notes:

Copyright DASSAULT SYSTEMES 85



Generative Shape Optimizer

INSTRUCTOR GUIDE

Steering Wheel Exercise

Step 1: Design the Handle Area

‘ 30 min Bump surface

In this step you will create :
« Bump Deformation
« Symmetry of Bump

« Multi-section surface to define the
side surfaces

« Fillets

Fillets
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Steering Wheel Exercise

Step 2: Design the Steering Ring

‘ 30 min

In this step you will create :

« Surface of Revolution

« Developing Wire

« Surface Morphing '
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Steering Wheel Exercise

Step 3: Completing the Model

‘ 30 min

In this step you will create :

« Close volumes

« Fillets

« Volumes using Boolean operations

Fillets
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To Sum Up

In this course you have learnt:
# How to create offsets, develop shapes
# How to use BIW tools
® How to create advanced surfaces like Bumped surface

» How to create Volumes
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