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Generative Shape Design V5R19 Update

About this course

Objectives of the course

Upon completion of this course you will be able to use the new and
enhanced functionalities of V5R19 Generative Shape Desigh workbench.

Targeted audience
CATIA Surface Designers

Prerequisites
Generative Shape Design V5R18 Course
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Generative Shape Design V5R19 Update

What's New in V5R19

The list of new and enhanced functionalities in CATIA Generative Shape Desigh V5R19 are given
below:

« Auto Fillet

# A new functionality called Auto Fillet has been
introduced in V5R19. It allows filleting of almost all the
sharp edges of a skin in one operation. It is a good
way of drastically reducing the time spent on filleting.

¢ Enhancement in the Edge Fillet

# A contextual menu has been added to create and o
manage the ‘blend corner' capability of the edge fillet. ...
Now it is easy to edit the edge fillet containing the S
blend corners.

L 2=
O e — ‘
Limniting element(s):maction—@ ‘
Parting element Mo selection ‘

Ko Blend cormer (s) iCUmE’-l 7‘

[« ter: |05 E
[ Conic parameter (Setback distarice: | 15mm

[ Trimn tibbions

¢ Enhancements in the Blend

# A new coupling type called ‘Avoid Twists’ has been added
in the Blend Definition dialog box. This enhancement —
computes the coupling points automatically and avoids the
possibilities of twisted geometry.
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STUDENT GUIDE
u F - I I Student Notes:
You will learn how to use the new Auto Fillet tool.
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Generative Shape Design V5R19 Update

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
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STUDENT GUIDE

Auto Fillet User Interface (1/3) Student Notes:

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.
=n
Dhjech
@ Geometrical Set
g Ordered Geometrical Set. ..
Skekcher L4
}. Axis Swskem, .,
Wirefrarnme L4
Law 3
Surfaces L4
Yalumes »
Qperations L4

Advanced Operations “ﬁ‘ Buto 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.

1. Selection type: You can select the
computation mode from the two
available modes.

a. All Faces: It allows you to select the
whole surface.

b. Faces Selection: It allows you to
select the faces to fillet individually.

2. Fillet radius: It is the radius of the surface.

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

Whole part is selected

Copyright DASSAULT SYSTEMES

Automatic filleting definition

Support;

Selection typet [a) Faces 1 =l
Faces to fillet: No seleiction Lﬁl

Fillet radius: @ I'ﬂ
IS Show curvakure radius less than: | L.5mrn E

Functional faces: T 3 (ﬁ |

Slivers & cracks: W @l

Selzchslivers antl cracks I

= zless I

RESULT

@ o | @cancel | Freview |

Some faces are selected
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Auto Fillet User Interface (3/3)

4. Slivers & cracks:

a. Silver: It is an unwanted thin wall
which should be smoothed and
partially removed by the automatic
filleting operation.

b. Crack: It is an unwanted slot which
should be smoothed and partially
filled by the automatic filleting
operation.

Part to Auto fillet Result without
silver and crack

Copyright DASSAULT SYSTEMES

Automatic filleting definition illl

Suppark:

Io selection

Selection type: | ) Faces &l

Faces to fillet: W @l

Fillet radius: I'ﬂ
{5 Shaw curvature radius less than: |1.5mm E

Functional Faces: W (ﬁl

Slivers & cracks: W ﬁl
Selech slivers antl cracks I
<<less I

@F‘.EE;I._JLT

.

@ ok | @i | Feven |l

e

Faces selected for

. Final result
silver and crack
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Creating an Auto Fillet

You will perform the following steps to create an Auto Fillet

@ Specify the Fillet radius.

Fillet radius:

& show curvature radios less than: IU-?5l‘ﬂl‘n E

Functional Faces:

Mo selection

Click OK to create the Auto
fillet.

Copyright DASSAULT SYSTEMES

@ Click on the Auto Fillet tool.

Automatic filleting definition

HipROrt; Extract.1

Selection type: [4) Faces i
Facestofilet [ooomon @

@ Select the surface to be filleted.

Functional Face:: pysesmmmm

Slivers & cracks; [Hoscedion @&

Fillet radius:

5 Show eupwatine radis less than: [075mm =]

|

Select slivers and cracks |
scless |
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STUDENT GUIDE

Auto Fillet |

Recap Exercise

‘ 10 min

In this exercise you will create:

« Edge Fillet

« Auto Fillet to all faces

« Auto Fillet with faces selection

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/3)

i |

ts4 Part used: UHD19_Auto_Fillet_Start.CATPart

¢ Create an Edge Fillet of 5mm radius on 13 edges

of the cover surface.

Copyright DASSAULT SYSTEMES

s'éga, s 20
i |
L Support: |5urface. 1
Extremities: |Sm00th j
Radius: I-M E
Objectis) ta fillst: 13 elements
Selection mode; ITangency :I
Options
[ canic parameter: |05
[ Trim ribbons
IS Trim support
[ore == I
_— @ ok | @ cancel I Preview |
Observation:

edges are filleted.

You can see that only the selected

If you want to apply a fillet to all the
edges, you will have to select all the
edges one by one with proper

sequence which is time consuming.

STUDENT GUIDE
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STUDENT GUIDE

Do It Yourself (2/3) Student Notes:

¢ Create an Auto Fillet of 5mm radius on the cover
surface.

Automatic filleting definition

Supnort; |surface. 1

Selection bype: Ip'” Fares j

Faces to fillet: W ﬁl

Fillet radius: St

IS Show curvature radius less than: |1.5mm E

Functional faces: Io selection @ |

Slivers & cracks: Wﬁl

Select slivers and cracks |

<<less ’

RESULT

i ‘.'Cant_?u Preyics I

Observation:

You can see that all the sharp edges
are filleted in one shot.

Copyright DASSAULT SYSTEMES
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Do It Yourself (3/3)

¢« Create an Auto Fillet of 3mm radius on the cover
surface using the Faces selection.

—

Copyright DASSAULT SYSTEMES

Automatic filleting definition 21|
Suppart: [Surface. 1
Selection type!  [races selaction bt
Facestofilst: gy @l
Fillet radius: 3rmm
I3 show curvature radius less than: | 1.5mm E
Functional Faces: [ solection @l
Slivers & cracks: [N selection ﬁl
Select slivers and cracks |
More:= I
| @ canea | el |
.
Observation:

You can see that the fillets are
applied only to the edges of the
selected faces.

End Part: UHD19_Auto_Fillet_End.CATPart
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STUDENT GUIDE

Student Notes:

Enhancement in the Edge Fillet

You will learn about the new options available for managing the blend corner in the Edge
Fillet.

Edge Fillet Definition

Support: |5pit.15 Edgers)tokesp:  [Mo selection
Exkremities: 5 th -
Fremites | mod J Lirniting elernent(s): Mo selaction
Radius: I 10rmrm E
Mo selection
Elend
Objeck(s) ta filet: 3 elements @l EOR i)
: Reframe On

Selection mode; ITangency :I Setback distance: IIDmm

Options Create by edges
[ Coriic parameter: |':'-5 Create by werkex
[ Trim ribbons Edit...

2 Trim support Remove

@ ok | & cancel | Preview |

Copyright DASSAULT SYSTEMES 2002
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Copyright DASSAULT SYSTEMES

About Enhancement in the Edge Fillet (1/3)

While applying the fillets to the sharp edges, you can see that corners resulting from the
operation are not satisfactory. The goal of this enhancement is to easily create and edit the
‘blend corner’ of the edge fillet.

A contextual menu has been added in the blend corner field to create, edit and manage the blend

corners of the edge fillet.

In V5R18, when you change the edges to be filleted, then the blend corners must also be
redefined, even though they are not impacted by the modifications performed in the edge fillet.
There is no way to keep the definition of the existing blend corners.

V5R19

Edge Fillet Definition

2]

Suppork: Splie, 15 Edge(s) ko keep; |No selection ~ r— | ‘
Exkremities: S th ik
HHEMLES l meo J Limiting element(s); [MNo selection |
Radius: I 10 =
Elend
Object(s) to filst: 13 elements @l BRRCorIEis) :
Reframe On
Selection mode; ITangency :I Sethack distance: |IDrnm
Options Create by edges
[ Conic parameter: |05

1 Trira ribbans

S Trim support

Create by wertex

Edit...

Remove

_2 o4 I ﬂCanceIl

Presig I

Blend Corner
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About Enhancement in the Edge Fillet (2/3)

The enhancement gives the following options in the Blend corner's contextual menu to create
and edit an edge fillet containing at least one blend corner, :

& Reframe On: This command reframes the model at the selected corner.

¢ Create by edges: The selected and propagated edges are taken into account which
automatically adds the corresponding blend corner with default setback distance. This
option does not remove the existing blend corners.

|
1 [Blend corner(s)
|

Create by edges

!
||5etback distance: |1Uml‘n
:

e

« Create by vertex: It automatically adds the corresponding blend corner with default
setback distance. The concurrent edges of the selected vertex are added to the list of
object(s) to fillet if these edges are new ones or if they are not part of the propagations.
This option is available even if some corners are already defined.

Mo selecti== I
|

!
| [Blend corner(s)
|

Create by edges

i
|[aethack distance: |1Uml‘n
:

Select Vertex

STUDENT GUIDE
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STUDENT GUIDE

Student Notes:

About Enhancement in the Edge Fillet (3/3)

= Edit: This option displays a list of editable setback values. However, an error message is
displayed if you edit multiple blend corners.
"""""""""""""""""""""""" 2

Elend corneris)
=" Setback distance 1: I 10mm E
Sethack distance: IlUmm
Setback distance 2 I 10mm E

Setback distance 3: | 10mm E
@ oK & Cancel

1
réﬁ Hdgekillet.1
o
Radlus

Create by edges

Create by werkex

=

Remove

Corner.1 2ix|
Setback distance 1 |12mm E

— Setback distance 2 I 15mm @
Setback distance 3 | 17| E

@ Ok & Cancel

Blend corner(s)

= Remove: This command removes the selected blend corners. iscibad distance: [t 2o o0

Create by edges

Create by wertex
Edit...

Remove

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

Creating a Blend Corner Using Create by Edges

You will perform the following steps to create a Blend Corner using Create by edges

option
&

@ Click the Edge Fillet icon.
@ Select the edges to be filleted.

Edge Fillet Definition D 2] x|
Support; [Fiis | [rdossitokeep: [Moselection @_ﬁJ
Extremiizs: |Smooth :I Limiting elements): |lNo selection gl
1 1 N Radius: 10mm E
Right-click the Blend corner(s) field and s e T
select Create by edges. . 3 0 00=
Options
[ Conic parameter: |05 E
[ Trim ribbions
& Trim support
@ ok | & cancel | Preview |
e

Enter the Setback distance
and click OK to create the
Edge fillet.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Creating a Blend Corner Using Create by Vertex Student Notes:

You will perform the following steps to create a Blend Corner using Create by vertex

option
&

@ Click the Edge Fillet icon.

Right-click the Blend corner(s) field and
select Create by vertex.

Mo selecki-= '.:

!
| |Blend corner(s)
|

|
1 i : Ilem
' Setback distance:
-
|

Select the vertex.
(The concurrent edges will
automatically get selected.)

Create by edges

Enter the Setback distance
@ and click OK to create the
Edge fillet.

Copyright DASSAULT SYSTEMES
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Editing a Blend Corner in the Edge Fillet

You will perform the following steps to edit a Blend Corner in the edge fillet

Pmmmemmmmeemmmemem——ao
I

| = “JEdgeFillet.L

L[ﬁ Radius

Double-Click the Edge Fillet in
specification tree.

Right-click the Corner.1 in Blend
corner(s) field and select Edit.

Blend corner(s)

Reframe On
Setback distance: I 10mm

Create by edges

@ Enter the Setback distance values
and click OK.

! Create by wertex

O

- 1 2| x
21 | |
| )
Setback distance 1; I L2mm E __________________________________________ 1
Setback distance 2 I L5rmm E
Setback distance 3 I L7rnm| E
@ oK & Cancel

Click OK to create the Edge
@ fillet.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

21



Generative Shape Design V5R19 Update

Edge Fillet with Blend Corner

Recap Exercise

‘ 10 min

In this exercise you will create:
« Edge Fillet with Blend Corner
¢ Blend Corner with Setback distance

¢ Edge fillet with different setback
distance values

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/2)

Part used: UHD19_BlendCorner_Start.CATPart

¢ Select the eight edges of the surface.

« Right-click the Blend corner field and select
‘Create by edges’.

Copyright DASSAULT SYSTEMES

Edge Fillet Definition 2| x|
Suppork: ISurFace.l Edge(s) to keep: IND selection (ﬁl
Extremities: 5 th 5

Hremites | moo Limiting element(si: IND selection (ﬁl
Radius: I 15mm

Objeck{s) to fillst:

& elements

Selection mode; ITangency

Options
[ Conic parameter: IU-5
[ Trim ribbons

& Trim support

<=<less I

Blend corneris) IND selection

Setback distance: I 1amm E

@ ok | @ cancel | Preview |
—

Edge Fillet Definition 2] x|
Support; ISurFace.l Edge(s) to keep; |N0 selection @l ‘
Extremities: S th i 2

HEPBMILES | mos J Limiting elementis): |N0 selection tﬁl
Radius: |15mm E [ DO |
Objeck(s) ko Fillst: |8 elements @l BpdEoiee)

Selection mode; ITangency LI Setback distance: | L Create by vertex
Options

[ Coric parameter: |0-5

[ Trim ribbons

& Trirm support

< <less I
—

l o Cancel l

Previgw I

_EOK

STUDENT GUIDE
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STUDENT GUIDE

Do It Yourself (2/2) Student Notes:

¢« Right-Click the newly created Corners in Blend
corner field and select Edit.

Edge Fillet Definition 2] x|
Support; |Ed|_:|eFiIIai:.5 Edgeis) to keep; W (ﬁl
Extremities: Srnooth o 2

rEmEs | moo J Limiting element(s): IND selection (ﬁl
Radius: | 15mm E - ==
EBlend
Objeck{s) ko fillet; |8 elements ﬁl =nd cornerts) ICorner.Z e
Selection mode; ITangency j Sethack distance: |20mm
Optians Create by edges
[ coniic parameter: IU-E‘ Create by vertex

o Trim suppork Remove
<zless I
- @ oK l & Cancel l Privisgw I
« Enter the different values of Setback distance and 2 x

click OK to make the fillet. sethack distance 1: [25mm =]

Setback distance 2: |15IT|ITI—E
Sethack distance 3: | 20y E

@ 0K I ‘Cancell

Observation:

_ You can see that it is how easy to
End Part: UHD19_BlendCorner End.CATPart edit the fillets with blend corner.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
E h . h BI d Student Notes:
You will learn about the new option available for avoiding the twist in the blend.
First curve;  |Result of Intersect outer
Firsk suppork: INCI selection
Second curve;  |Resulk of Inkersect inner
Second support: Mo selection
Cosing Faints || Couping [spine Joevell [ »
IF\vnid Twists 'I
M Coupling | V5R19
3 Display coupling curyves
spine: [ selection
_Replace I Remave I EEvErse I
—3amaoth parameters
% [ Anqular carrection:  |2.5080
E I:‘ Dieviation: IU.I:‘D L
g @ ok | & cancel | Preview |
2 -
2
8 25
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STUDENT GUIDE
. Student Notes:
About Enhancement in the Blend
=

An Avoid Twists option has been added in the sixd
Coupling/Spine tab to optimize surface creation. st s [P

» " Firsk support: W
The user no longer has to select the coupling points.They

Second curve:  |Result of Intersect inner

are automatically computed, thus reducing risks of e

imperfect blends creation and providing a gain of time. Closing it | TJpevel D]
. - . Avoid Twists LI
The correct directions still have to be checked for. T Tl ——
V5R19

Result of Ratio Mode Result of Avoid Twists Mode —

n@-‘“jl' " Spines Mo selection

,)f - S S P.EEIaceI Remoye | Reversﬁ-l
)J'Q,_;)P,:St CurCéT‘“‘:z [ angular correction: Ir'_:‘dt‘G—E

[[] Deviation: ILI.IJU Lrnm E

@ ot | @ cancel | preview |

At Ogléjp(iurve -
i

L

SN

W
5
@ MF_KP. R16 - 15! Geometre S16lend. 17 The coupling curves are regenerated to
The e?(trEsion b profile leads to a cusp, aVOid the Cusp or tWiSt in the sSu rface.
LUse a quide with & smaller curvature,

As some coupling curves are
intersecting each other, surface
can not be created.

Copyright DASSAULT SYSTEMES
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Creating a Blend Using Avoid Twist option

You will perform the following steps to create a Blend using Avoid Twist option

@ Click the Blend icon.

@ Select the Avoid Twist option
from Coupling/Spine tab. stV
SR f

econd Point

Eepetiotonh o CLrve

Reframe on Point

Hide/Show

Propetties Alt+Enker

Werbex [Result of Intersectinner (Geometrical Set. 1

Edit Closing Paint

Remove

Copyright DASSAULT SYSTEMES

=N
# @ Select the curves.

First curve; W
First support: W
Second curve; W
Secaond support: W
| Tension | Closing Paints | Zaw 4 [ |

First continuity: IFD\nt o

[0 7 fir st support:

First tangent barders: Iaoth extremitiss o

Second continuity: iPmnt LI

1 Trim second suppart

Second tangent borders: |Both extremities 'I
Peplace I FEmove I Beverse I

—Smooth parameters

] angular correction: 0,5deg E
[ Deviation: m

@ ok | @ cancel | preview |

@Click OK to create the Blend.

STUDENT GUIDE

Student Notes:
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Blend with Avoid Twist

Recap Exercise

‘ 10 min

In this exercise you will create:

¢ Blend surface using Ratio coupling
mode

¢ Blend surface using Avoid Twist
coupling mode

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/2)

Part used: UHD19_Blend_Avoid_Twist_Start.CATPart

¢ Select the two sketches and coupling mode as

Ratio.

Sectd O rwa

N

& Click OK to create the blend surface.

First: curve; I |Sketch. 1 I

Firsk suppoart: |N0 selection

{“"_:}\ E Second curve: I |Shetch,2 1
o
]

Second support: Mo selection

]
Basic I Tension | Closing Paints |C0up} ik

Ratio j

Mo | Coupling |

"J Display coupling curves

Spine: |N0 selection

P.eelace I Remave I Reverse I

—Smooth parameters

[ angular correction: |rJ-5df:‘g E
[ Deviakion: |U.IJDlrnm E

| @ cancel | Preview |

update Error x|

Blend. 1
Sweep operatar:

The extrusion of a vertex of the profile leads to & cusp,
Use a guide with & smaller curwature,

Blend surface will not be created because the
coupling curves are intersecting each other.

Copyright DASSAULT SYSTEMES

It results into the cusp formation.
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STUDENT GUIDE
Student Notes:
Do It Yourself (2/2)
¢ Click OK to the update error and select Avoid Twist 21
option from Coupling/Spine tab. First curve;  [Sketeh.1

Firsk support: |N0 selection

Second curve;  |Skekch,2

Second suppart: [Mo selection

Closing Points | Coupling / Spine | LIL
¢ Click OK to create the blend surface. L M

Tangency

Tangency then curvature

'v'ertices

Spined [No seleckion

Replace I Rerr-ove] Reverse l
Smooth parameters
[ angular correction: |U-5d89 E
[ peviation: |D.E|Dlrnm E
»  OF I W Cancel I Preview l
.

Observation:

You can see that the coupling curves
- are automatically calculated to avoid
End Part: UHD19_Blend_Avoid Twist End.CATPart  the cusp formation in the surface.

Copyright DASSAULT SYSTEMES
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Sum up

In this course, you have learnt about the key V5R19 enhancements in CATIA Generative
Shape Design workbench.

CATIA Generative Shape Design

m Auto Fillet: This function allows filleting of
almost all the sharp edges of a skin in one
operation.

m Enhancement in Edge Fillet: These options
make it easier to edit the edge fillet containing
the blend corner.

® Enhancements in Blend: this new coupling
type helps to avoid the possibilities of twisted
geometry.

Copyright DASSAULT SYSTEMES
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