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Generative Shape Design

About this course

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

-Correctly recall the tools of the Generative Shape Design
workbench that are common to MD2 and HD2 licenses

- Identify and use the Generative Shape Design tools that are
specific to the HD2 license

- Create advanced and parameterized swept surfaces
- Perform advanced surfaces analysis and gap correction
- Improve geometry quality and stability

Targeted audience
Mechanical Surface Designers

Prerequisites

Students who are familiar with the basics of wireframe and
surfaces creation
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Generative Shape Design

Introduction to Surface Design

In this lesson you will revise the concepts learnt in wireframe and surfaces
course. You will later learn about managing features and Geometrical sets.

& Surface Desigh Workbench Overview

= Managing Features and Geometrical Sets
= Geometrical Sets - Recommendations

& Recap Exercise: Managing Features

= Recap Exercise: Shampoo Bottle
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Generative Shape Design

Surface Desigh Workbench Overview

You will revise the concepts learnt in Wireframe and Surfaces course.

Surfaces
L. /228903 e R0

Wireframe
Geometry

Surface

Geometry Operations
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Generative Shape Design

Review of Surface Design Basics (1/2)

In the Surface Design Fundamentals, you have learnt the basics of creation, modification &

completion of geometry which is in the form of wireframes and surfaces. You have also learnt
about Shape design Common tools.

Here you will review the concepts learnt in wireframe and surface design course

#» Creating wireframe Geometry
# Creating Points
# Creating Lines
4 Creating Planes
# Creating Curves

#» Shape Design Common Tools
4 About Stacking Commands
+ Managing Geometrical Sets

Plane Definition

Running Commands

=4 Creake Midpoink
s L

@ K | = Xk
— Create Endpaink

R% Create Interszckion

& Plane— ~ Line™ - Paoint
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Generative Shape Design

Review of Surface Design Basics (2/2)

w Creating Surfaces
# Creating Basic surfaces
4 Swept surfaces De‘ault reference p{ne ~
4 Multi-Section surfaces

"
w Modifying the Geometry R ?,;[EE g
4 Editing Elements,
4 Imposing value ranges for parameters
4 ldentifying Parent Child relations

w Using Tools
# Creating Datum features
# Checking Connection between elements
# Updating a Part
# Working on Support
4 Manipulating Elements.
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Review of Wireframe Covered in the Surface Design course

You can review the tools in the GSD Workbench already covered in the Surface Design Course.

____________________________

| = Poirt... 5 Creating Points in 3D
{71};‘;‘ """"""""" ; Creating Lines in 3D
D'F"i“e Creating Planes in 3D

Creating Curves in 3D

Copyright DASSAULT SYSTEMES
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Review of Surfaces covered in the Surface Design course

You can review the tools from the Generative Shape Design workbench already covered in
the Surface Design Course.

Creating a Surface from a profile

ﬁmgﬂmde Creating an Extruded Surface
%Eﬂevnlve ___________ Creating a Surface of Revolution
:,'_'_'_'_'_;_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_:I Creating a Sphere

: @ Sphete :

Creating a Surface from Boundaries
Creating a Fill Surface
Creating a Blend Surface

Creating a Surface from another Surface
| s s B S Creating an Offset Surface
{5} Muli-sections Surface.. Creating a Lofted Surface (Multi-sections surface)

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Review of Operations covered in the Surface Design

course

You can review the tools from the Generative Shape Design workbench already covered in the

Surface Design Course.

-----------------------------
ey A

-----------------------------

uﬁ Translate. ..

[3 Ratate...
: L

-----------------------------

-----------------------------
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Restoring Surfaces
Disassembling Surfaces
Splitting Elements
Trimming Elements
Transforming Elements
-Translating an Element
-Rotating an Element
-Applying a Symmetry to an Element
-Scaling an Element

-Creating an Affinity
-Performing an Axis-to-Axis transformation

Extrapolating Elements

Creating Near Elements
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Generative Shape Design

Surface Design Workbench Terminology

# Part is a combination of Part Body 7 Part4
and Geometrical Sets. —.= xy plane
—Z7 ¥z plane

s PartBody basically contains the B |
features used to create a solid. It can <7 IX plane
contain surfacic and wireframe — $~i93 PartBody

elements also. :r@ Pad.1

#» Geometrical Sets contain the
features used to create surface and

#@ Hole.1
wireframe elements.

#Ordered Geometric Sets(OGS) "‘r"/ Line.1

contain surface and wireframe . The » Point.1
elements in this body are created in
a linear manner. OGS can also =~ ——|

contain “Body” . Body allows s '{%Bﬂd‘f-z

creation of Part Design Solids within :—@ Geometrical Set.1

#-: 7, Sketch,

*’m::i Sketch.2

Ly =~ LY Ordered Geometrical Set.2

=2/ |f you create Reference Elements ; points,
planes, lines in Part Design Workbench ,
you have the option of directly containing
them in Part body / Body , or you can insert
a Geometric set and place these elements.

1

Insert Window  Help

an 0GS. * Point.2
) ' == “Body” can be inserted in OGS
# / Line.2 to contain Part Design Solids.
— &P Ordered Geometrical Set.3

=2/ When you enter the Generative Shape Design workbench
Part Body is the default body available. “Geometric Set”,
“Ordered Geometric Set” can be inserted manually.
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Generative Shape Design

Generative Shape Desigh Workbench

EIEEE Fle  Edt View lnset  Took  Window Help !

'tﬁ ; .lnfrastructure

Mechanical Deszign g

Analysiz & Sirmulation
AELC Plant
I MC Manufacturing

From the MENUBAR

Start/Shape/Generative Shape
Design

®

By clicking on the current Workbench
icon (top right) to access the Favourite
Workbenches window.

ez Surface kachining S afeworkHuman Builder Advance

Lathe M achining Sketch Tracer Generative Shape Design
[ ] Do riot show this dislog at skartup Cloze I
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Generative Shape Design Workbench User Interface
EATIA ¥5 - [Bottle.CATPart]
n Start  SmarTeam File  Edit  Wiew  Insert  Tools  Window  Help
i Partt Workbench
Specification i=d ¥y plane Icon
Tree et ¥Z plane
e ZX plane
el I Parameters
;ERelations Z ) Sketcher
'ﬁ Working supports — access...
{?} PartBody .
T‘@ Starting_cry /v,
@ Lower part b
f‘@ Middle part i Shape
@ Upper part t—’iﬁ, Design
£ ordered Geometrical Set 8 231 tools...
B Bodr L2
Containers of @]
type Geometric o
Set, Ordered
Geometric Set o
and Body
%v
% s E—— o =R s G0 TR ] = oS =1 2 =
5 Standard "NEESY a0 o 9HésQQ, B0 066 ' @LE 2.
g tools (ﬁmd:jectormﬂ) | W =i | | =1 |
% e ——
g This area shows \
£ current status Command Bar
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Generative Shape Design Workbench User Interface (1/2)
= Paint,.. Ohiject Join
Heali
_|+'+ Points and Planes Repetition. .. ﬁ% Body -
o . _ Curve smooth
i,\; = = Body in a Set 2 Ui
£ ExtremumPolar... @ Geometrical Set Disassemble
/ Line... ;
= Crdered Geometrical Set. .. .
: Bxis g - @ .
[ == T 1rire. .
N polyline. .. Sketcher -
") Boundary. ..
o= Plane. .. }. Axis Syskern, .. @ i
LE}J Projectian. .. Wireframe % Multiple Extract
&Z o ST Law ‘Eg Shape Fillet. ..
0 Reflectline. .. s ﬁ;;g Eelge Fillet. .
fﬁ Inkersection. .. —— 4@ Wariable Fillet
perations
f@ Parallel Curve. .. Chordal Fillst
J,ﬁ,,, 30 Curve Offsek, ., Conskrainks ﬁ Face-Face Fillet
O i Annokations ﬁﬁ Tritangent Fillet. ..
r— o YWiewsAnnokation Planes q,.ﬂ Translate. ..
; Eh Rokate...
Q Canneck Curve. . Anialysis E]
L 1] Swmmetry...
™y Conic... advanced Replication Tools W scaling...
P '
% (:D Spline.. knowledge Templates -ﬁ AFinity...
= '
H | R . A
E ﬁ@/ Bl E&. Instartiate From Documnert. .., J—)_ SIS iEA
= Spiral
2 @ %}}. Instankiate From Selection... ﬁfﬁj Extrapolate. ..
-4 .
2 :.‘5 Spine Ap Inveert Orientation. ..
% Ql Isoparamettic Curve }_ijear...
o
Copyright DASSAULT SYSTEMES 16
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Generative Shape Design Workbench User Interface (2/2)
Dbjeck
—= Extrude ﬁndy
%E Eevolve %1% Body in a Set
13 aphere @ Geometrical Set
@ Cylinder g Crdered Geometrical Set. ., |m i
Cffset *
EE} a Sketcher # Points and Flanes Repetition. ..
=)
Q Wesp . % Flanes Bebween. .,
ﬁ Adaptative Sweep... }’ e
ﬂv—r Plane Syskem...
s Eil... Wyireframe
@ Mulki-sections Surface. .. Law m Rectangular Pattern. .
Circular Pattern. ..
ﬁ Blend. .. Surfaces g -
i ~=* LIser Patktern. ..
Ciperations o
Connect Checker Analysis. ..
@ B i = [@ Duplicate Geometrical Set
Canskraints
P Feature Draft Analysis
Annokations
m surfacic Curvature Analysis
i Miews/Bnnokation Planes
My Porcupine Curvature Analysis
B Analysis
® E apply Dress-Up
% i} #dvanced Replication Tools
5 34 Remove Dress-Up
& knowledge Templates
E @ Geometric Information =,
@ o) Instankiate From Document. ..
2
% a‘ﬁ WYSTWYE mode %g Inskankiate From Selection. ..
g
Copyright DASSAULT SYSTEMES 17



Generative Shape Design

General Surface Design Process

(S5 @

N’

Generate the Wireframe
structure (Sketched or non-

sketched geometry)
5 =
- =

§\

Generative Shape Design

<
© @
(ZD Perform Operations Create surfaces over
on the surfaces. the “major” portions of
the part.

features

Optlonal
Transform the
surfaced shape

[ Apply Dress-up

into a solid.
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Generative Shape Design

Managing Features and Geometrical Sets

You will see the different tools to manage features and Geometrical sets.

Center graph

Reframme Cn
Hide/Show
Properties Al-+Enter
E Open Sub-Tree

Define In Worlk Chject

ﬁ Cut Chrly

Copy Chrl+iC
32, Paste Chel+

Paste Special. ..

Delete Del

Parents/iChildren. ..

@ Local Update

Replace...

Cipen in Mew Wwindow
() Activate components
() Deactivate components
% Change seometrical Set. .,
AutaSort
Reorder Children

wy, Create Group...

ﬁ‘% Shiow Companents
'-i"% Hide Components

aeometrical 3et. 1 object

Copyright DASSAULT SYSTEMES
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Generative Shape Design

MD2/GSD Management Features versus HD2/GSD Management

Features

file A bvindow  Help
fm Formula. ..

Image

[Macro

LiEiliky. .

Shiow
Hide

In Work Object

Farameterization Analysis. ..

Parents)Children. ..

External Wiew, .,

Customize. ..
‘isualization Filkers. ..
opkions. ..
Standards,.,

@ Fublication. ..

Copyright DASSAULT SYSTEMES

Sho r
HD2 =] Hide 4
In Work Object r

Parameterization Analysis. .,

Farents/Children. ..

Functionalities
specific to
HD2/GSD.

/ =-=g§ Shows Historical Graph. ..
o arid
@ Mask...

the

Catalog Browser. ..

Delete Useless Elements, .,

External Wiew, .,

@ Thin Parts Attribute. ..

Cuskamize. ..
‘Wisualization Filkers. ..
opkions. ..
Standards. ..

@ Fublication. ..

@ Duplicate Geometrical Set

STUDENT GUIDE
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Generative Shape Design

Using the Historical Graph (1/2)

The Historical Graph allows you to display the hierarchical links between the different

features of a part.
(D
I 913 PartBody /

]
I_ I—-% ThickSurface.1

“LI
rﬁ;ﬂ"’ Genmebrral SeE
= Point.1 b
= Pgint.2

1-—/ Line.1

" Point3

/ Line.2?
Q Connect.1
F 7 Join.1

Point.4
Point.5
= Point.6
~> Spline.1
i—@ Sweep.1

Copyright DASSAULT SYSTEMES

Select the feature from which
you want to know the hierarchy.

@ Select the Historical Graph icon.

-
©
1
i)
i
oioo

@ IGe-:-metricaI Set.l j
had

Historical Graph

E‘Q:ﬁ ThickSurface.1

®

Select the Surface Presentation to
display the surfacic hierarchical
elements.

M‘g}

STUDENT GUIDE
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Using the Historical Graph (2/2)

Historical Graph 101 x|
= To add a Graph
i To remove the Graph

] Join.1
o
&\ié ThickSurfaceJ'.@ Sweep.1 r\) Spline.1 ’&'«
[\ yz plane ﬁl

P

Reframe the Graph

Select the
Parameter Filter
button.

Click on plus to expand
the tree.

A Linel
% Join 14—@5% Connect.l E
&,/ e |

o Spline.1

e 2 plane

(8

Double click a feature to edit
and modify it.

#F Joind
é‘r:} Spline. 1
o yz plane
e Ref_Angle=0deg

ou can Edit and
modify a Parameter
directly by double
click on it

Edit Parameter EE2
[ParBody' ThickSurface 145 [ E
@ ok | @ cancel |

STUDENT GUIDE
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Generative Shape Design

Why Geometrical Set Management Tools?

In V5, during the creation and trimming of surfaces, the history of parent surfaces is kept in its
entirety in order to allow for automatic update of downstream geometry following a
modification of any parent surface. Due to this fact, the specification tree can get large and
often confusing. The tools listed below help manage this tree.

#» New Geometrical Set : Creates a new Geometrical Set branch in the specification tree with the
option of putting nodes from existing Geometrical Sets into it. (Allows for multiple groups
containing related elements)

= Duplicating a Geometrical Set : One of the modes of this tool duplicates the Geometrical Set in
its entirety. This allows the user to edit nodes in the copied Geometrical Set without affecting
the original Geometrical Set.

#» Changing the Father node of a Geometrical Set : Allows the user to change the position of a
Geometrical Set in the specification tree.

» Group : Hides all the nodes of a Geometrical Set except for specific nodes the user chooses to
see.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Why Do You Need Ordered Geometrical Sets ? Student Notes:

Ordered Geometrical Sets are containers like Geometrical Sets but they have additional
behaviours and allow feature creation using Linear Methodology.

» Ordered Geometrical Sets allow the user to visualize _ _
the model progressing after each feature operation. ~ Ordered Geometrical Set  Geometrical Set Icon

User can ‘Define in work Object’ to any of the feature lcon

in Ordered Geometrical Set to study the model up to
that stage. #

#» In an Ordered Geometrical set, intermediary steps are
not shown in 3D Display. This results in better

|
. . Qj Ordered Geometrical Set.2
visualization management.
Spllne 1
#» By Reordering elements in Ordered Geometrical Sets, f" & Extrude

you can achieve different results based on Linearity. g p|ane i

# In ordered Geometrical sets Graphical properties are

inherited from parent elements. Extrude.1 is “consumed”
and not displayed

@

A

In example above Split.1 will inherit
properties of Extrude.1.

Copyright DASSAULT SYSTEMES
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Creating a New Geometrical Set

@ Insert/Geometrical Set from the Menubar.

Tooks  Window  Help §

Dbject @ Click on OK to confirm. The new
Geometrical Set is added to the
specification tree.

! @ Ordered Geometrical Set,.. [~ 7 ZX plane

------------------------------- — PartBody

l“% Geometrical Set.1

Specify the node under which

the new Geometrical Set will be *"@ Sketch.1

inserted. ,
:> r‘% Geometrical Set.2

Insert Geometrical Set ﬂ

Mame! | Geometrical et 2]
Father: |Part1 | —1f Geometrical Set.1 was selected as

the Father, the new Geometrical Set will
be created under this node.

Features;

= e ] IHCanu:EII

Copyright DASSAULT SYSTEMES
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Duplicating a Geometrical Set (1/2)
Replication
Select the Duplicate Geometrical Set icon | “ r_“,
in the Replication toolbar s 5 1
@ Select the 21 @ Select the corresponding generating
i features as shown below
Geometrical Reference: IGecnmetri-:aI Set.2
Set to be
duplicated Instankiation mu:n:le:l]rrelevant ______________________________________________________
Destination: I.ﬁ.Fter: ;"Gecumetrical Sek.? Inputs | selected L i
_ : Sketch, 1 Sketch,2 |
I Marne: ID'-'F'h_B':"j':-" ne _“““" ___________________ '
T=ib Geometrical Set. 1 LipULs Selected
#- [ setch. 1 2% plane Ketch, 1
Use idertical name Parameters—l Docunments I|:| Repeat
& Flare.1 e
= Pl
- setch.2 } ‘_EJ
r% Geomelrical Set 2
e
T Extrude.1
Click on the green
P arrow to reverse the
@ ketch.1 | extrude direction
@ e
5 e
g Click on “Use identical name” to just E‘“ Pl
) create an identical second instance of the
g selected Geometrical Set.
Copyright DASSAULT SYSTEMES 26
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Duplicating a Geometrical Set (2/2)

@ Click on OK to confirm the duplication

21 xi

Reference; IGenmetrical Set, 2

Instantiation mude:lll'rnalevanr

12|
=

Destination; I.ﬁ.Fter: j]Geumetrical Set.z
Mame: | Dupli_Body
Inpuits | Selected |
Sketch.l Sketch.2
Zx plane Plane. 1

@ ot | & cancel |

IJse identical namel Farametersl Diocurmients I|:| Repeat

Fresigw l

Copyright DASSAULT SYSTEMES

E@ Partz

<7 2w plang

— PartBody

== Geometrical Set. 1

:> #-[A seten 1

=" Flanes, 1
#- [P sketch 2

T% Geometrical Sat.2
#--2" Extride. 1
-—% Dupli Body
h—{ﬂ Extrude. 1

STUDENT GUIDE
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Changing the Father Node of a Geometrical Set

Activate “Change Geometrical set” in the

Contextual Menu for the Geometrical Set (or
Part’ .
the feature) you would like to move.
— <" xy plane
— £ yz plane
— .7 zx plane @ Click on OK to confirm.
— 3 PartBody ] Part7
7 Geomenicai sar 1 - 7 x plane
-i-—@, Ske. ) CErUEL — .7 yz plane
= ET Geometry  Befram= On — =7 zx plane
*"1:;' Circle. ERRse = _ _ _ PartBody
R S~ . = £ Geomerical St
izeometrical Set. 1 object F: iChange geometrical set. ., I

______________ : T‘O Circle.1

Select the destination node (new Father node) for -—% Geometrical Set. 1

your Geometrical Set (or your feature)
:> #-[ 7\ Sketch.1
|‘§@ PartBody Change geometrical set 2| x|

*_@ Sketch.1 Before:  |Last pasition

[ 1 Move unshared parents

I‘% _ [ Mave all parents
*_O Circle.1 e 1 @ Cancel I

Copyright DASSAULT SYSTEMES

= : The Geometrical Set moved
T’% _ Destlnatlnn:lGenmetrlcal Set.z ;I to its new location

STUDENT GUIDE
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Scanning a Geometrical Set

In an Geometrical set, you can take advantage of the elements creation order to study
the part’s history:

3

In our example, the part looks like this : R As you click the scanning icons,

'l the in work object changes and
L so does the displayed part.

The exit icon makes

the selected feature
the “in work object”

P — i

= Point.2

< Plane .1
Let’:s have a Ioo!( at:he _\:' SPHHE 1 .
@Lf',‘fZ'Sf?n‘;r?neiv‘;‘?‘.'(“gbj?ﬁ?s? Inwork object # . Bxrude.d ~—K;

e = e — — — Displayed part ‘CE:EKD’EIDM 1 o
et Lengﬂ“l«—:hli

e
2
- ‘.',')Sweep.l “II

_ 5

2 :
QThis “Scan” window appears: You may use it to scan

the geometry in the
specification tree.
A
IStrun:I:ure jE: M4 M I/@ M P‘P‘I“r !

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Geometrical Sets — Recommendations

You will learn about specific methods and recommendations concerning

Managing Features and Geometrical Sets.

Group ﬂ E

Suppnrt:l izeametrical Set, 1

Marne: | iaroup-Geornetrical Set, 1

Inputs:
Insert Geometrical Set ﬂ E
Mame! I
N Father: IF‘artl ;’
ACTVILY Y ...l Features;
@ 0K

Change geometrical set [E3

Cibiject

g Ordered Geometrical Set, .,

Tools  Window  Help

Destinakion: | FParkl

&

-

Before: |

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Using Geometrical Sets to organize Geometry (1/4)

Geometrical Sets can be used to not only organize the geometry in a part, but
can also be used to manage the visualization of those geometric features. Here

is how that works:

w» Create a Geometrical Set structure. Consider this step similar to creating a

folder structure. Make sure you rename the Geometrical Set in a

meaningful way.

Tools  Window — Help

Dbject

-ﬁ-}# Body

B Geometrical Set. ..

g Crdered Geometrical Set. ..

Copyright DASSAULT SYSTEMES

Mame: I Tup|
Father: |Part1 j
Features;

o Ok _I IuﬂCanu:te

i—gomi' 1l Geonzlical S2l
$ [ e brefle
[ Marting _ine Half
S Extruded
il symmetry, 2
“lSweap, 1
B3 Joir. 1
?—@ Cirde Curve 2
ffl_i\‘ Cirde Curve 1
A, Sweep Contour
-5 wireframe
L2 Constriction Srf
&~ Flne. L
=il Crae Curve 3
— &) Siveen. ?
— 5 Sweep, 3
-1 Svmmetry, 3
*-B2 Joir.2
?’ B Fingl Top Surfacs
- 85 Finsl Eottom Surface

Fris 0D
‘LE@: Wireframe
B comstr cfion S rf
=-EL pottom
@f. Wwiraframe
B comstr cfion S rf
2 B alP:

STUDENT GUIDE
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Using Geometrical Sets to organize Geometry (2/4)

» Move features into the appropriate Geometrical Set.

Selected objects

Copyright DASSAULT SYSTEMES

() Ackivate components

AukaSort
Reorder Children

l!L Create Group..,

QE Show Components
Q‘E Hide Components

Reset Properties

Change geumetritgt_-"' _ﬂﬂ
Destinatiu:un:l'-.-'-.-'ireframe :j
Before ! |

[ ] Move unshared parents

[ ] Move all parents

—>

ilr = Top
%;’% Wireframe
f'F_ﬁ‘z\, Extrude Profie
&7 parting Line Half
=-E Construction Surf
- Extrude. 1
!_.ﬁﬁl Symnely. 2
¥ Sweap, 1
B 10in.1
= rollom
ﬁ“l; Wireframe
f'F_!‘z\, Circle Curve 2
f'ﬁ_?\, Clrcle Curve L
f-F_!‘z\, Sweep Contour
7 Plane. 1
11l Circle Curve 3
Construction Surf
) Sweep.2
¥ Sweep, 3
1 svmmetry. 3
+FF, 16ir.2
- @ Frial Part
?‘ 9 Final Top Suriace
#- ) Final Bottom Surface

P

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

32



Generative Shape Design

Using Geometrical Sets to organize Geometry (3/4)

w» Use groups to reduce the volume of features shown for any Geometrical Set.

Wire Framme: object

Copyright DASSAULT SYSTEMES

N () Activate companents
{ ) Deactivate cormponents

% Change geometrical set, ..
AutoSork

Feorder Children

eate Group...

ﬁ‘% show components

q% Hide components

Reset Properties

Group

2 x|

Support:| Wireframe

Mame: | Group-'Wireframe

Inputs: | Circle Curve 1
— i

Aoty Remove gr L l

W oK I @ apply Ilﬂliien‘u:el:l
- —l

+ETop
o yireframe
?‘l—_ﬁ\ Extrade Profile
#-[A Parting Line Half
= B2 Consbruction Sur”
& Extrade.
il Symmetry. 2
%0 sweep, L
B 1o
*"E@’.SOttom

N @ Group-wirefame
'1/ f‘l—_ﬁ\ Circle Curve 1

) Swenp, 2

¥ Sweep, 3

ol symmetry. 3
-2 10in.2

=- £ 5inal 2art

-‘ff B Hnal | op Surface
- 5 Final Battom Surface

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Using Geometrical Sets to organize Geometry (4/4)

» HIDE/SHOW various combinations of Geometrical Sets to visualize different
areas of the design.

crgtrucion surf
T Extrace. 1

?.{',fﬁl Symrmatry, 2
W wenp, 1

B i 1

P 'JrDu::u - retama
I:Fﬁ\, Circle Curve 1
<7 Plane.
Zenstrucdon Surf
¥ Sweep., 2

ﬁ' Swaap, 3

Sl svmmatry. 4

B 1cin.2
@ lall Parl
W Firal T 0 rface

*’ﬁi Firal Bottom Surface
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Student Notes:
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Generative Shape Design

Ordered or Standard Geometrical Set (1/2)

GS and OGS are independent entities having different capabilities. Designer has an
option to choose GS or OGS based on the design requirement.

Here are some facts about GS and OGS listed in the following table:

SL.No | Geometrical set Ordered Geometrical set

01 Elements in this set can be shuffled Elements in this set maintain the linearity with respect
irrespective of their sequence of creation to their order of creation

02 Consists of only wireframes and surfaces Consists of wireframes, surfaces and solid bodies

03 The parent element in this set is not absorbed | The parent in this set is absorbed after performing an
after any operation. Hence an element can be | operation
used & re-used at different levels

04 Features in this set cannot be set as “in work | Any feature in this set can be set as “in work object”
object” where as the body can be set as “in and the features located after it are neither accessible
work object” nor visible

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Ordered or Standard Geometrical Set (2/2)

SL.No | Geometrical set

Ordered Geometrical set

05 Maintains better flexibility

Maintains better linearity in design flow understanding

06 Geometrical sets cannot be switched to
Ordered geometrical sets

Ordered Geometrical sets can be switched to
Geometrical sets

07 Two or more Geometrical sets can be grouped
to form a “Grouped Geometrical Set”

These cannot be grouped

08 As it consists only wireframe elements &
surfaces it is not compatible for Boolean
operations with solid bodies

This supports the volumes & can hold volume features
this makes OGS compatible with boolean operations

U

with Solid bodies

This set can be recommended for use when
working with non-hybrid environments and also
when linearity is not a criteria

Copyright DASSAULT SYSTEMES

This set can be recommended for use when working
with hybrid environments where a model is a combined
result of GSD & Part Design. (Also GSO sometimes).

STUDENT GUIDE

Student Notes:
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Generative Shape Design

STUDENT GUIDE

Hybrid or Non-Hybrid Bodies Student Notes:

SL.No | Hybrid Non-Hybrid
01 Hybrid Body is recommended, when a designer | Non-Hybrid body is recommended when designer
requires a combination of solid and surface opts for a method of modeling the solid features &
based modeling under a single body. surface features independently in separate bodies.
02 This is used to maintains the linearity in In this the sequence of creation is divided in
sequence of feature creation. different bodies based on surfacic OR solid
features.
Hybrid bodies are recommended when the Non Hybrid bodies are recommended when the model
modeling requires surfacic parents or volumes can be built using only solids OR only surfaces.

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Managing Features

Recap Exercise

‘ 15 min

w Create the necessary Geometric Sets

w Relocate features into the appropriate
Geometric Set

w Hide/Show combinations of Geometric
Sets

Copyright DASSAULT SYSTEMES

@ Arm Rest

— ..o Xy plane

— ... Y plane

— . 2 plane

—. FartBody

i"i% Group-wireframe
f‘@, Farting Line WF
*"@, Side Contour WF
i"wf\j; Construction Surfaces

{7f) Symmetry.3 CST

@ Top Top Surface CST
Top Side Surface CST
- Bothom

%0 Sweep.3 CSB

{{fl Symmetry.4 CSB

@ Bottom Bottom Surface CSB
Bothom Side Surface C5B
i"@; Firal Part

— 72 Spiit Top Top FINAL

— 72 Spiit Side Top FINAL

— 72 Spiit Bottom Bottom FINAL
— 22 Spiit Side Bottom FINAL

— %= Top Blend blend FIMNAL
#-59 Bottom Conic Blend FINAL

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Do It Yourself (1/2)

Part used:

CATGSD_F_Managing_Features_and_Geometrical_Sets_Recap_begin.CATPart

1. Create new Geometrical
Sets to form a logical feature
organizational structure.

2. Relocate features into
the appropriate Geometric
set. For clarity, you will be
relocating features
according to the name the
feature has been provided.

Change geometnical et

Insert Geometrical Set EIE2 @ 5plit Bottom Bobom FINA
Name!  [Wirshrame #7 5plit Side Bottom FINAL
Father: [arm Res 5l % Top Blend blend FINAL
Features; )

4 Bottom Conic Blend FINAL
—@ Wireframe
2 o 3 Concel J =-L-I Construction Surfaces
. % Top
]
N £ gottom
Delete Del —@ Final part

Farents/Children...

@ Local Update

Feplace...

Intersect.1 W object

Destinatinn:lWireframe

=

2 Before:  |Last position

=

& [ ] Move unzshared parents
2

" [] Mave all parents

2

8

3 = Eancel]
) -

s

&

o

Definition, . .

[ )/ Deackivate

—F

Zhange Geometrical Set. ..
Reset Properties
Edit Parameters

Upgrade

=

a3
== b wdreframe

£ Seebch Planz wF
"’@n Parliny Li iz wE
-’@. Sde Cantanr WE
-’@. drce Curve & WF
—!fc[:[: Jroc Curve B W=
-'|C-¢'. arce Curve 1 W=
5[, rce curve 2 we
—ER Oroe Zurve 3=
- fizis WF
—FC? Inkerseck, 1 W
—'K:ci Tnkrrarrt. 2 WiF
6~ Paralldl, 1 WF
b5 Maralld, 2 wh
b~ paralld, 3 WF
L7 Paraliel 4 wr
:H;'. Zanskruchon Sarfacss
=il 7o
i cpemp.1 05T
5 ymetry,3 C5T
4 10p 1op surface ol
= Top Side Surface C5T
=120 Battom
ey, 3058
f[,\I “wrarnetiy . 4 C5F
FEotton Eotton Surtace C56
t‘% Eattor Side Sarfacs CSE

[ Fit tal puoir |

i Splk Top Trp FTRAI

= —

*" sple Ade Top =INAL

F 5plt Fnttom Rntbam FTA

8

>

W aplk wde Battam FLNAL
oy

2% ~op Blend Hlend FINAL
% hatrom Laric blend FLMAL

STUDENT GUIDE

Student Notes:
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Generative Shape Design

STUDENT GUIDE

DO It Yourself (2/2) Student Notes:

3. Visualize only the FINAL PART.

4. Create a GROUP for the Wireframe Geometric Set.

Wwrefrane objzct d () Activate components
() Deactivate components = {ﬁ PartBcdy
L r‘.-l. . .
@ Change Geometrical Set. .. _ —_ ?‘ SGEmoup-Wireframe
Support: Wwireframe
AutoSort Mame: | Group-‘Wireframe r@, Patting Line \WF
Reorder Children Inputs: [Parting Line WF
Side Contour WF #-|%, Side ContoLr WF
g___, Create Group...
= =k Construction Surfaces
q% Show Components T Activiby; _Remove group I i Tap
Q‘E Hide Components S ok = ] @ Cancel g
g 2o | s ]| @ o] A Sweep. 1 CST

Reset Properties

End Part:CATGSD_F_Managing_Features_and_Geometrical_Sets_Recap_end.CATPart

Copyright DASSAULT SYSTEMES
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Generative Shape Design

STUDENT GUIDE

Student Notes:

Shampoo Bottle

Recap Exercise: Surface Design Overview

. 40 min

In this exercise you will:

w» Create, analyse and modify the wireframes and surfaces using
advance tools of Generative Shape Design

= Learn that, high quality surface can be achieved using advance
tools of Generative Shape Design

Copyright DASSAULT SYSTEMES
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Generative Shape Design

STUDENT GUIDE

Design Intent: Shampoo Bottle (1/2) Student Notes:

A dipped handle for better hold and grip

Smooth surfaces

for better aesthetics Blunt edges for safe handling

A surface with a better
Topology for problem free
machining of the dies

An optimized wireframe structure
helping easy modifications during
change in Shapes and Styling

Copyright DASSAULT SYSTEMES
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Generative Shape Design

STUDENT GUIDE
- Student Notes:
Design Intent: Shampoo Bottle (2/2)
Build the Shampoo Bottle geometry using the shown specifications
35
(124

\ R70.5{TYP

240
226

210

158

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Design Process: Shampoo Bottle (1/2)

Create Basic Multi-
Section Surface from
given Wireframe

Analyze the
Surface

5

Smoothen the Multi-

Section surface 4

specifying the : Modify the
pDev?atign | Crea}te the MuIti:S_ectio_n surface wirefr\;me
using the modified wireframe
g i
Create the Neck of
the bottle i

Create a Bitangent fillet at the
bottom without specifying Hold
curve and complete the model

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Design Process: Shampoo Bottle (2/2)

8 |

Analyze the surface for
broken fillet at the
bottom

Modify the Bitangent
Fillet using Hold
curve and spine

Create the
Bottle Handle

Copyright DASSAULT SYSTEMES

9

Create a ‘Hold curve’ using
‘intersection’ and
spine using
‘curve Smooth’

STUDENT GUIDE

Student Notes:
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Generative Shape Design

STUDENT GUIDE

. Student Notes:
Do it Yourself (1/11) o
ﬂ Part Used: CATGSD_F_Shampoo Bottle_Start.CatPart

« Create Basic surfaces using the given wireframe. This surface will then be
analyzed for quality

# Create a Multi-Section surface from the given sections and guide curves

Multi-sections Surface Definition 2=l
i Closing point 3
Mo | Section | Tangent | Closing Poink |
1 Sketch. 1 Mear.2

z Sketch.2 Inkersect.g

Section 3

Guides | Spine I Coupling |Re||'mita|:i: 1| 3

Mo | Guide Tangen! - . losin int2
. ISpIine.4 | Tangeni = | Section 2 Closing point
4 apline. 3

5  spline.l

& Circle,3

Guide 4

<]

Guide 3

Guide 5

Replace | Remove | gdd |

smooth parameters Guide 2
[ angular correction: | 0-5d=a Closing point 1
[_] Deviation: ID.DDlmm

k) Cann:\ell Preview l

—

Section 1

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Do it Yourself (2/11)

w» Analyze the surface quality visually
# Apply the material specifications to the surfaces-
» DS Light Blue
You will find the distortion on the surface formed
by three edges, at the converging point

# Change the View to “Shading with Edges” mode.

w You will Create the Isoparametric curves to see
the segmentation of the surface

4 Invoke the Isoparametric curves function
* Insert > Wireframe > Isoparametric curves

# Select a point on the surface(support) where
you would require the curve. Swap U V if
required contextually, and confirm OK to
create the curve

Copyright DASSAULT SYSTEMES

You will observe that the Isoparametric curves intersect
# Similarly extract the few more Isoparametric each other at the same converging point. This signifies
curves that the surface is NOT of good quality.

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Do it Yourself (3/11)

To improve the surface quality you will improve the quality of wireframe.

w Modify the wireframe to achieve a good quality surface Point.4 Point.5
# Deactivate all the Isoparametric curves before modifications T~
# Create Four points using “Point on Curve” Circle.1
Name Curve Ref Point Length
Point 2 Circle 1 Near 3 3 mm
Point 3 Circle 1 Near 3 3mm
Point.3 Point.2
Point 4 Circle 1 Near 4 3 mm
Point 5 Circle 1 Near 4 3 mm

Wireframe with guide curves
converging at same point.

Copyright DASSAULT SYSTEMES

Once you finish the modification of wireframe.

You can activate the Isoparametric curves to
visualize the changes.Deactivate or delete
these curves after your study.

Wireframe modified to achieve
a good quality surface.

STUDENT GUIDE

Student Notes:
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Generative Shape Design

STUDENT GUIDE

DO it Yourself (4/11) Student Notes:

w» Modify Guide curves using the new points to overcome
the problem of point converged surface

# Replace the end points(Near.3 and Near.4)
of Splines 1,2,3 and 4 by new points created

Spline Definition [ 2]

Smooth Edge

Paoinks l Tarngenks Dir. l Tensions | Curvakure Dir,
Sketch. 1iWertex. 13

Sketch. 2\Werkex. 14
Point. =

Multi-section surface gets updated according to the

modified wireframe. A smooth edge is created on the

= I surface forming two faces which would affect the
Geormetry on support Mo selection .

[ Close spline aesthetlcs Of the bottle.

Remove PointJ Remoyve Tat, J Rewverse Toh I Remove C:Jr.J

Show parameters > I

il | i
) Add Point After 120 Add Point Before] W Replace Point

3 Cancel_l Preswigw ’ Multi-sections Surface Definition
o
Mo | Section l Tangent I Clasing Paint I
i Sketch.1 Sketch. tYWertex, 1
z Sketch. 2 Sketch, 2ivertes. 2

Guides | Spine | Coupling I Relim\tatinn% q bl

= Specify deviation value in smooth parameter T e
box to achieve smooth surface : e

4 Spline.2
5 Circle.2
4 Edit Multi-section surface and select the s Splnc.t
Deviation checkbox in smooth parameters N O T O |
—Smooth parameters
# Specify the value as 0.001mm (default value) [ anguler Corrections~ [0500&
and CIiCk OK < Deviation | m

19 Cance\l Priview I

With the smoothing parameters the two faces are converted into a
single face. This is achieved by specifying the Deviation parameter.

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Do it Yourself (5/11)

» Create the top portion of the bottle
4 Create Circle.4 of type “Center and Radius”
= Center: Point.1, Support: Plane. 2
» Radius: 12mm

# Create fill.1 by filling Circle.1
# Extrude Circle.4 to create neck portion of the bottle (Extrude.1)

= Direction : XY Plane
= Limit1 : Up to plane.1

Circle.1

Copyright DASSAULT SYSTEMES

Extrude.1

Circle.4

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Do it Yourself (6/11)

w Create a fillet at the bottom of the bottle

+ Sketch a Rectangular Profile into Sketch.3 on XY Plane.

» Profile :100X150mm
# Create fill.2 by filling Sketch.3
4+ Extrapolate Multi-Section Surface.1 up to 20mm using

Curvature Continuity and Tangent continuity as
Propagation .

Sketch.3 Fill .2

Copyright DASSAULT SYSTEMES

N 2= o
/I\ Orientation of
“ﬂ } v.‘-' SketCh-s
150 e
\ i
Hxl
Extrapolate Definition
Boundary:  |Sketch.1
Extrapolated: |Multi-sections Surface. 1
— Lirnik
‘Length: m @
Conkinuiky: |Curvature ;I
Extremities: |Tangent _:I
Propagation mode: ITangency conkinuity _:I

4 fesemble resul

[ Extend extrapolated edges

@ ok | @ cancel |

Preview ]

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Do it Yourself (7/11)

# Create Intersection.9 between Sketch.1
and ZX Plane.creating the points Near.7
and Near.8 from Intersection.9.

(Use Plane.7 and Plane.8 as reference)

# Create Bitangent Fillet between Fill.2 and
Extrapol.1, specify sketch.1 as a Spine.
Use Implicit Law to define the radius.

Sketch.1

Fillet tvpe: IBiTangent Fillet j

Support 1 |Extrapol.1

4 Trim support 1

Support 2 |Fill.2
2 Trimn support 2

@ Radivs O chardsl

Radius: I Lrmir

[ Conic parameter: |'3'.'3

Extremities: iSm-:u:uth

Hold Curve: |Mo selection

Spine: |5ketch.1

Law Relimiter G_|Mear.7 D i
= Law

Law Relimiter 2: |fo peleskioe oo oooo oo
Murmn | Faints | Radius. -
1 Mear.2  1zZmm |3

Faces to keep: [D_-:f‘

~ l
2 Mear. 7 dmm Iad_r____w _—
i3 Mear. 1l 12MM wesosmme =
4 Mezar.8  4mm e

Law Parameters as specified

Clear the default selection in the box if any. Select all 4 points manually as specified.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Generative Shape Design

STUDENT GUIDE

Do it Yourself (8/11) Student Notes:

Observe that fillet.1 has a broken faces at few of areas.To overcome this, you will
have to use the advance options of Bitangent fillet to achieve a good quality surface.

Create a smoother Spine
# Create Intersection.10 between Extrapol.1and XY Plane
# Split the Intersection.10 by YZ Plane
# Smooth the resultant curve(Split.1) using ‘Curve Smooth’
# Symmetry Curve Smooth.1 about YZ plane
# Join Curve Smooth.1 and Symmetry.1 to form Join.1

Broken faces

Curve Smooth Definition [ x|

Extrapol.1

Curve bo smooth: [Split.1
Farameters | Freeze I Extremities |\;'is&‘_ 4| b

Tangency threshold: ID.Sdeg @

4 Curwature threshold: | 0.5

Maximum deviation: |U-Dl31mm @

Contirmiky:
@ Threshold O Point ) Tangent () Curvatiore

Support surface: Mo selection

< Topology simplification

TR CancB|J Presiem ]

Intresection.10

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Do it Yourself (9/11)

» Create a ‘Hold Curve’

4 Create a Spline on YZ plane passing through co-ordinates
* H= 65,V =16
*H=0,V=4
* H=-65,V =16
= Keeping ‘origin’ as reference point.

# Using Spline as input curve, create an Extrude(Extrude.2) of

length 40mm each side

Spline

# Create an Intersection.11 between Extrude.2 and Extrapol.1 YZ plane

#» Modify the Bitangent Fillet.1
4 Replace the spine by Join.1 and select Intersection.11 as a Hold Curve

# Observe the modified fillet surface getting improved after using
advance options

Hold Curve

Extrude.2

Intersection.11(Hold Curve)

Copyright DASSAULT SYSTEMES

Join.1(Spine)

STUDENT GUIDE

Student Notes:
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Generative Shape Design

STUDENT GUIDE

Do it Yourself (10/11) Student Notes:

w» Create the Handle portion of the bottle
# Create a plane.11 at distance of 210mm from XY Plane

using offset Plane function This arc will coincided with Intersection.8
and Intersection.13
4 Create an intersection.12 and Intersection.13 Plane.11__ | /
» First Element :Plane.11

= Second Element : Circle.2 + Circle.3 LR 70

# Create two Arcs of Radius 70 mm in Sketch.4 on YZ

plane. Create a sketch output for one of the arcs ,‘7/
_________
J T E E}__‘ This arc will coincided with Intersection.7

and Intersection.12
Create Sketch

Output of this Arc

% Create Extrude.3 and Extrude.4 surface using sketch.4
along YZ direction with the length 30mm both sides.

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Do it Yourself (11/11)

w» Create the Fillets(Blunt Edges) at Handle and neck area of the bottle

# Create a BiTangent fillet of radius 3 mm between: i
Extrude.4

First Element Second Element Extrude.3 |
Extrude.3 Fillet.1
Extrude.4 Fillet.2
Fillet.3 Fila. -~ 1 Al b
Fillet.1
4 Create a Trim.1 between Fillet.4 and Extrude.1 to achieve Trim.1

hole neck opening

m End Part: CATGSD_F_Shampoo_Bottle_End.CATPart

>®

w_A

This exercise will demonstrate that surfaces of high quality can be achieved using advance tools of
Generative Shape Design

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

56



Generative Shape Design

STUDENT GUIDE

Student Notes:

Creating Advanced Wireframe Features

This lesson will cover the following advanced wireframe geometry topics:

&= About this Lesson

= MD2/GSD Wireframe versus HD2/GSD Wireframe
&= Creating an Extremum

& Creating a Connect Curve

&= Recap Exercise: Advanced Wireframe Geometry

Copyright DASSAULT SYSTEMES
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Generative Shape Design

About this Lesson

In this lesson you will learn and practice the advanced wireframe tools of Generative
Shape designh workbench .You will also perform an exercise at the end of the lesson in
which you will practice these tools.

You will learn the following tools in this lesson:

w» Extremum points

w Curve Connects

Along with this you will also learn a few Recommendations and Tips to

achieve better quality wireframes.
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Curve Connect

Extremum

Connect Curve Definition E E
Connect byvpe : INormaI LI
First Curve:
Poink:

Mo selection

CUrve: r
Mo selection

C':""ti""-'it':-":lTangency -rI
Tension: I'ﬂ E

Reserse Direthor

—Second Curve:

IR Extremum Definition ¥d
Paint: IND selection i £
Cupve: [Mio selection Elemert: [Ma selection
CDntinUitﬁ-’:ITangency -vI Lirection: |Nl:| selection @ Max O Min
Tension: I—l Cptional directions

Direction 2! [0 selection @ Max L Min

e D |Direction 3+ [Na selection @ Max ) Min

@ or | @ cancel 9 o | [Pl e |

Reyverse Direction

STUDENT GUIDE

Student Notes:
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Generative Shape Design

STUDENT GUIDE
MD2/GSD Wireframe versus HD2/GSD Wireframe Sludentiivies
The Generative Shape Desigh workbench while in MD2 and HD2 configurations have many
common functionalities. Within HD2 you will discover new functionalities that are not in MD2 and
also advanced capabilities in some functions that exist in both workbenches.
= Paink..,
M ._+r’ Paints and Planes Repetition. .. M
l,.r'(\f Exkrernurm, ..
;"f ExtremumPalar.. .
= Paint, .. ;
fﬂ Paints and Planes Repetition... :/ I:_:ZZ
!/ l::z 5 polyling, .
’I\’ F_‘Dlzline... e
P Functionality common but =, Prajection. .
- a:::i:zﬁzcapabilities @anmbine... Functionalities specific to
&f/@mmnem : £ ReflectLine. . the Qeneratlve Shape
/\;{Rgﬂecmnem %mtersectmm Design workbench in HD2
I SR > Parallel Curve. . I
r% Parallel Curve... < I(TL 3D Curve Offset, ., I -
O Circle. .. O Circle...
r_CDrner... r_ Corngr. ..
” I C:\ Conneck Curve, .. < = (:\ Conneck Curve.., |
E ™y Conii... E\a Canic...
% ((} Spline, .. :'Q Spline. .,
5 & Heiix.. oS ez,
% @ Shairellie @ Spiral
% j:Z) Isoparammetric Curyve IFQ[ " I |
3 m Isoparametric Curve
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Generative Shape Design

STUDENT GUIDE
C . E Student Notes:
You will learn what an Extremum is and how to create it.
21
Element: W
RlEEEEY I‘r’ Component @ Max O Min
Cptional directions
Direction 2 [ ereh, 1 @ Max O Min
Bitectias [z Companert () Max @ Min
@ ok | @ cancel | Preview |
: ance FEiEn
...
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Generative Shape Design

STUDENT GUIDE
Student Notes:
Why Create an Extremum? Student Notes:

In order to help CATIA find the maximum or minimum point of a curve or surface along any
direction chosen by the user.

I
The element might be a sketch, a 3D curve or line, a surface or a solid face.

Maximum Extremum on a solid
face along the Z Axis

Cirection

Maximum Extremum on a Curve
along the Z Axis

Minimum Extremum on a
Surface along the X Axis

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Copyright DASSAULT SYSTEMES

Creating a Connect Curve

You will learn how to create a connect curve within the Generative Shape
Design workbench.

Wireframe |

I olzne(Q0

oint_Z

Curve 2

STUDENT GUIDE

Student Notes:
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Generative Shape Design

Review of Connect Curve from Surface Designh Course

Recall that in the Surface Design course, you created a Connect Curve that connects two points
on two curves allowing you to control the continuity and shape as shown using type: Normal.

Connect Curves created
with the “Normal” option.

Curve 1.

Curve 1 connect curve
created with Continuity
set to “curvature.”

connect curve
created with continuity
set to “tangency.”

Curve 3 connect curve
created with continuity
set to “point.”

Copyright DASSAULT SYSTEMES

/

Curve 2.

N

Curve 3.

used as well as points
along each curve.

Curve endpoints can be

Curves to connect.

—First Curve:

Foints — [sketch.3lvertex.6

Curve: [Sketch.3

Continuity:ITangencv vl
Tension: Il—E

Reverse Direction I

—5econd Curve:

Paint: |Sketch. 4\Vertex. 7

Curve:  [oketch.
Conti”Uit‘#":lTangency -|
Tension: Il—g

Reverse Direction I

[ Trim elemerts

@ ok | @ cancel | Preview |

STUDENT GUIDE

Student Notes:
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What is a connect curve created with “Base Curve”?

In the Generative Shape Design workbench (under HD2 configuration), you can create a Connect
Curve that connects two points or two curves by keeping nearly the same shape as a reference

curve: the Base Curve.

Connect Curves created
with the “Base Curve”
option.

Curve 3.

\

connect curve
created with the
base curve.

Curve 1.

e

——

Curve 2.

AN

Curve 2 connect curve /
created with the CurveA.

CurveC

CurveB base curve.

connect curve
created with the
base curve.

~

Set of Base Curves.

\ CurveB

Copyright DASSAULT SYSTEMES
/ |

Curves to connect.

STUDENT GUIDE
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Advanced Wireframe Geometry

Recap Exercise

. 15 min

In this exercise you will work on the wireframe mesh.

w You will be creating a fine wireframe from a given set of
curves using connect curves.

@ You will also create a extremums on these curves and

use them to determine the maximum distance of the
door from the absolute axis system.

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/2)

Part used: CATGSD F _Connect_Curve_Start.CATPart

» Identify the broken curves in the given curve mesh and create a connecting
curve using connect curve.
# Select the parameters as shown in the image.
= With Curvature continuity
» Tension: 1
w Join each of the ‘connect curve’ created with its
parent curves to achieve single curve.

Connect Curye Definition 2 x|
Conreck bype INormaI 'i

— Firsk Curye:
Foirt:

Broken areas on the curves

First Curve

|Curve.13vertex

R T

Continuitv:ichature -vI
Tension: II—E

Reverse Direction l

—Second Curve: FIrSt P0|nt\

Foint: |Curve. 21 Wertex

Curve: |Curve.21

Conti””itv:ICurvature .rl
Tension: II—E

Reverse Direction I

[ Trim elemerits Second Point

_______________________________

T - | Cancell Preview l

Second Curve

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

66



Generative Shape Design

Do It Yourself (2/2)

w Create an Extremum on the curves in ZX direction.

# Check the ‘Min’ box. Distance between ZX plane and
Extremum points

# Select the input parameters as
shown in the panel.

ZX plane
# Repeat this for all the curves \ ﬂ[

20 ('“ /
Element: I—Curve.H “‘1[\
Direkon: [ mponent ) Max @ Min | i -

Cptional directions ’
BiteHam 2 Mo seleckion @ Max D Min
BlireCtiafnd: Mo selection @ Max 5 Min
@ ot | @ cancel | preview |
-

You can determine the maximum distance of the
door from absolute axis by measuring highest

extremum point.

Extremums on theﬁ/qrve

End Part: CATGSD F Connect Curve End.CATPart

Copyright DASSAULT SYSTEMES
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Wireframe Analysis and Repair

This lesson will cover the following Wireframe Analysis and Repair topics:

& About this Lesson

&= Why do you need to Analyze Wireframe Geometry?
& Curve Connect Checker

= Smoothing Curves

&= Wireframe Analysis -Recommendations

&= Recap Exercise: Wireframe Analysis and Repair

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
About this Lesson Student Notes:

In this lesson you will learn and practice the advanced wireframe analysis tools of
Generative Shape Design workbench .You will also perform an exercise at the end
of the lesson in which you will practice these tools.

Along with understanding what is wireframe analysis, you will also see the
recommendations for performing the wireframe.

In this Lesson you will learn tools like,

= Connect Checker Connect Checker S4B Curve Smooth Definition
. —Elements
» Smoothing Curves :
g Rl o sclectiv @ Curve to smooth: |Mo seleckion
Target: [ cefection El - b
e Parameters | Freeze I Exkremities I'-.-'|5l;_ 1 I 3
0 surfacels)
o I Tangeney thesholds | S
. o t 0 Connection(s)
oundar FD]EC 1on ===
_ - [ ] Curvature threshold: |'—"-9’3 E
Guick. | Full |
@ Maximum deviation; |III.IZII]1mm @
% I>!_§u.1mm 62 I’I_w Conkirity:
@ Threshold ! Point ) Tangent O Curvature
Eil o [ =3 o [ =~
r—Connection Support surface; |r'-.||:| selection
Minimurn Gap Maximum Gap
Jomm T2 EL = | I o Topology simplification
r—Information —————————Discretization

lg _Lﬂﬁ” Ll '”;UT M p— | @ ok | @ cancal | Frevien |

—Max Deviation

G-
Gli-

Copyright DASSAULT SYSTEMES
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Why do You need to Analyze Wireframe Geometry?
When a surface is created from wireframe, many of the surface’s characteristics are
derived from the wireframe’s characteristics.

If a curve has an inflection, the surface will have an inflection.
If a curve has a tangency discontinuity, the surface will have a tangency discontinuity.

If a curve has a curvature discontinuity, the surface will have a curvature discontinuity.

If a curve has a geometric flaw, the surface will have a geometric flaw.

You probably get the idea........

Surface with tangent
discontinuity

/

Curve with tangent /

discontinuity

Many times the issue with the curve cannot be seen by the naked eye. Therefore, the

Copyright DASSAULT SYSTEMES

tools covered in this lesson are very important in assuring a high quality surfaced part.
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Student Notes:
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Student Notes:

Connect Checker

You will learn how to use the Connect Checker tool to analyze the curvature
discontinuities on curves. 2] x|

—Elements

@ Source:

Target: |mo selection ;ﬁj
—Type

IT:_)' @ gl 1 Curve{s]ﬁ

1 Connectionis]
@ Boundary () Projection

Quick | Full |
%2, 132deg
N o ez | o
GL

EI }ID.DSdeg E

—iZonnection

Minimurm Gap Mazxirmum Gap

[Gom B [z & |
— Information ————————Discretization
R G,ll ﬂ%;”i ! !| LIVTH | (R !!!!!!!!l
—Max Deviation
G0 0. 298mm G2:i21.49
G1:2.132deg 33:0deqg

Copyright DASSAULT SYSTEMES

4 & Cancel l
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STUDENT GUIDE

Why the Connect Checker ? Student Notes:

For wireframe based surface modeling, it is necessary to use curves that are continuous
in tangency and in curvature. The connect checker allows you to detect the point,
tangency or curvature discontinuities in order to smooth the non-continuous curves :

+GO (mm)
+G1 (deg)
*G2 (%)

*G3 (deg)

» Overlap Defect.

13.236deg

This curve is discontinuous in
tangency.

Building a circle sweep on it, you
get a surface that is not
continuous in tangency.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

How to use the Connect Checker ? (1/2)

This tool allows you to detect the G0, G1, G2 and G3 discontinuities on curves.

@ Select the Connect Checker icon @ Select the Analysis Type E"'(}[i};'['ﬁﬁ.ﬂ """""""""""""""" -
and the curve to analyse. you want to process. Rl 52 (52 [ | Amitude
] : ’:_I ] | o 100 E2

Tispilane H

PeR 882 % [TaFE" =

_______

GO analysis 511 G2 analysis

The GO discontinuities are displayed on the analyzed The G2 discontinuities are displayed on the analyzed
curve. curve.
G1 analysis EI G3 analysis
%
E The G1 discontinuities are displayed on the analyzed The G3 discontinuities are not displayed on the
) curve. analyzed curve.
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How to use the Connect Checker ? (2/2) o
@ Select the Quick tab.
—Elements
Source:
Target! [Mo selection El
e
TR S
sl This option allows the user to give thresholds
[ quick | Fut | below which the discontinuity is not detected.
o
ﬂ >|3deg E | >ID.05deg E
— Connection
Minimuny Gap Maximum Gap
oo & [eom 2 | "\2,132deg
—Infarmation ———————Discretization u
e T |
— Max Deviation
a0 0. 295mm G2:21.49
G1:2.1532deg G3:0deg
— ) ] 9 cancel | Click OK to confirm. The Connect Checker
Analysis is added to the specification tree :
|
@ Geometical Set]
B Display of the maximum discontinuity ‘_@ Sketch |
g values on the curve. :
2 I"r?&@%I Free Faorm Analysis.1
g
5 ECUW‘E Conedion Analysis.
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Smoothing Curves

You will learn how to smooth curves.

Curve Smooth Definition EEq

Curve to smooth: |C|:|nnect.1

Parameters | Freeze I Exkremities |'l.l'iSL-E: ﬂ.':.
Tangency threshold: | 0.5deg Lad
(] Curvature threshold: | 092
Mazximum dewviation: |IZI.IZIIZIlmm @
Conkinuity:

@ Threshald ) Paint ) Tangent O Curvature

suppork surface: |Mo selection

2 Topology simplification

& Cancel I Preview l

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 75



Generative Shape Design

Why Smoothing Curves?

Sometimes when you want to create a sweep for instance, CATIA warns you that the
profile curve is not continuous in tangency and that it could not build the geometry as
you wish. The Smoothing Curve function allows you to clean these curves from

distance,Curvature and tangency discontinuity.

We wantto createa [T |

reference surface.

Line-type sweep
from this curve Sweep.1: Sweep operator. .
. the plane as The center curve |s_nE|the_r continuous in tangency, nar planar . _
using p Select a curve that iz continuous in tangency or a planar curve to define the center curve .

N O

We need to smooth the curve
before generating the sweep
as sweep operation is giving
an error as shown above.

Tang:Point discomtinuity: 0.00205186 mm
¥y Cup3 Curssture dizcontinuitet: 0.05875426 deg

¥» Curvature discontinuity
| )
L

We can see the
discontinuity
points and their

l\\l values to correct

the curve.

Copyright DASSAULT SYSTEMES

1 =T
i"m Gomerrical Sek. 1

I—Q Curve.1

==~ Plane.1

g Curve smooth.1
t—@ Sweep.1

Using the smoothed
curve, we can create
the swept surface.

STUDENT GUIDE

Student Notes:
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Student Notes:

Wireframe Analysis —-Recommendations

You will learn about specific methods and recommendations concerning the
use of wireframe analysis and repair.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Cautions for USing Curve Smooth Student Notes:

Curve Smooth repair internal curve flaws such as:

- Tangent discontinuities Original curve
- Curvature discontinuities

by selecting the curve you want to repair.

;' After

. “smoothing”
However, you should always use Porcupine

Curvature Analysis after performing the

operation as the resultant curve may not be as
“smooth” as you would wish. 1

This is especially true when the “Maximum
deviation” value is small. As a general rule, the
larger the flaw, the larger the Maximum
deviation value.

Copyright DASSAULT SYSTEMES
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Wireframe Analysis and Repair

Recap Exercise

‘ 10 min

= Perform a Connect Checker
Analysis

= Repair the curve using Curve
Smooth

STUDENT GUIDE

Student Notes:
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Do It Yourself...

Part used: CATGSD_F_Wireframe_Analysis_Recap.CATPart

w» Perform a Connect Checker analysis.

’.

;i -
—+

_
|
|
|

_""--—_._.__

|
1|

[I
[
l
1

for all the curves

"'298?3de i
E Validate the discontinuity

w Repair the curve using Curve Smooth.

e
s

i

e

i

= =& 052mm

€0, tangency discontinuous ( 25,67 3deg )

t! vertex erased T

Rectify the discontinuity Using

correct threshold value obtained

from Curve checker analysis

s
; ._‘%\
: \\\\\:\T

Gl

>|D.5deg E

El >|D.E|5deg E

— Connection
Minimum Gap

Maximum Gap

IDmm E IU.Smm E

\

—Infarmation —————

f A

S D

Discretization —————
’7!!! I!!!!!! il

—Max Deviation

G0 Ormm
51:29.5873deg

G2:100
53:59.847deg

Curve Smooth Definition E

Curve to smooth: |Curve.26

FParameters | Freeze I Extremities |'l.-'i5|.{ 1'}

Tangency threshold:
 Curvature threshol

Maximunm deviation:

Conkinuitsy:
¥ Threshold (2 Poin

| 30deg =
d |05 =]
IIII.lmm @

£ () Tamgent ) Curvatire

Suppart surface: [Mo selection

‘A Topology simplification

=] OK_I P Cancel_l

STUDENT GUIDE
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Creating Advanced Swept Surfaces

This lesson will cover the following Advanced Swept Surface topics:

&= About this Lesson

= What is a Swept Surface?

= Inputs for Sweep

& Creating a Swept Surface

&= Recap Exercise: Knob

= Creating an Adaptive Swept Surface

= Recap Exercise: Adaptive Swept Surface

SYSTEM

Copyright DASSAULT
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About this Lesson

In this lesson you will be learning how to create different types of Swept Surfaces
(Line,Circle,Conic surfaces) and Adaptive Swept surfaces.

You will be creating a Parts ‘Knob’ and ‘Housing’ at the end of this lesson.

Along with knowing how to create different type of Swept surfaces, you will learn
about the inputs required to create these surfaces such as,

Inputs for Swept Line type Sweep Circle type Sweep
Surface

w Spine

= Laws

Knob

Inputs forAdaptive Adaptive Swept
Adaptive Swept Surface Swept Surface Surface

Copyright DASSAULT SYSTEMES
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What is a Swept Surface?

A swept surface is one that is created by sweeping a particular type of profile through
space to form a surface. Each swept surface will follow along one or more guide curves.

There are five types of swept surfaces:

Line Circle Conic Explicit Adaptive

~ N2 (]

iy A FN

For Line, Circle, and Conic sweeps, CATIA will generate the profile for you.

Copyright DASSAULT SYSTEMES
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Show Me...

Scenario: Create an Explicit Sweep.

Let us show you through a simple scenario the general process to create an Explicit Sweep.

Copyright DASSAULT SYSTEMES
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Inputs for Sweep

You will learn about the Inputs used when creating Swept Surfaces

_ A jtide
all [IH['_

Sectiond

art Foint

O %
| ol vl . iDn2

Copyright DASSAULT SYSTEMES
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Laws

You will learn how to create laws and use them to Generatate Shape Design
Elements, such as Swept surface, fillets.

Swept Surface Definition [ ﬂﬂ
Profile bype: g Iﬂf @lﬁﬁl
Subtype: |Tw0 lirnits _ﬂ
'8 Guide curve 1; ISketch.S
o Guide curve 2 ISketu:h.4
b
o
L] .,
= o ) fh Spine:
= a, . Feelimiter 1: |MNo selection
L
- Relimiter 2: [Mo seleckion
S i | O =]
Law Definition Lengthi 1 |00 Law. |
Length 2: |M E Law. ., I
Reference: IL"-'E'I [ 5econd curve as middle curve
Definition: | Sketch. 1 Stmacth sweeping
Analysis [l Angular correction: [ 5d=0
e I 0.1 E ] peviation From guide(s): IIZI.F.IDlmn-
Twisted areas managernent
v= | 49.8017mm Sl
< Remove cutkers on Preview
& R 2
= (1% parameter on definition Setback %o
= ll—
'’ -
E Scaling: I i E ' Fill bwisted areas
é Connection strategy: I.ﬁ.utomatic d
2 ] Heterogeneous Law B citeer |
a
£ > :
£ @ o I o Cancel l @ of | & cancel | Preview |
s . =
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What are Laws?

Parametric surfaces created require certain input parameters to define them.
Example of input parameters can be length or angle parameters. When you
input a numeric value, the parameter will remain constant throughout the
entire development of the surface. When you desire a particular input to vary,
you must use a LAW.

¢ Types of Laws.
4 There are basically three types of Laws: Linear , S Type and Advanced

; v

Linear Law S Type Law Advanced Law

/ // WJ

Linear and S Type laws are defined by simple parameter input in a panel.

Copyright DASSAULT SYSTEMES

An Advanced Law requires you to define geometry in the part : a reference and a definition curve.
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Student Notes:
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What are Advanced Laws?

An advanced law is computed as the distance between points on the reference
line and their matching points, onto the definition curve.

: |
Definition Curve | RN

- The law define the variations of d along L.

Reference Line

The law is defined on the
common length between
both entities.

21
Reference: |Sketch.3
Definition: [Sketch.4
Analysis
F= E =
l/_-\ > lv= |35.8738mm

[ & parameter on definition
Scaling: I 1 E

[ Heterageneous Law

@ ok | @ cancel | Preview |

Copyright DASSAULT SYSTEMES
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Where can Laws be used (1/2) I
Laws can be used in situations where the curves or surfaces that are being
created vary according to a pattern / mathematical equation.
] . .
| £ {r|® 2 The curve shown here has been created using Law in
i o S oEg -
@2 L 2.5 | the Knowledgeware Law editor
iow eaitor Lawsactve
| el :
: éﬁ >!“ Line:l2 ﬂqﬁ
i | [*Law created by K"-‘::’ f’r."z"r."f':"f'k?*." . Formal parameters | Type [ |
: FormalReal, 1 =10+2*sini 1 0*PI*Formalreal . 2% 1rad) Formalreal. 1 Real !
; FormalReal.2 i
: FormalReal.2 :
; Mew Parameter of bvpe lReaI |
Once this law is created, it can be used in GSD
commands.
Radius of the Shape Fillet shown here varies according to
the “S” law that can be defined while creating shape fillet.
E 1 Law Definition EHE
E Fillet type: IBiTangent Fillek
E Suppork 1: |E><tract.2
g E '3 Trim support 1
'Q i Support 20 |Exkractk.3
§ E o Trim suppart 2 -
% ' & Radius ) Chordal = 0 Parameter 1
2 E Radius: I Ly
8
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Where can Laws be used (2/2)

Laws can be used wherever you see a law button near an input field. As you
can see below, there are many places you can use a law.

Parallel Curve Definition:

Swept Surface Definition

21

Curye;  |Sketch.4

Support: {zx plane

Constant: IUITII'ﬂ

Paoint: Mo selection

I Law. .. '

—Parameters

Parallel mode:

Parallel corner bype: ISI

—Smaoothing

@ None O Tangency

Reverse Direction I

[ Both Sides

] Repeat obiject after

Copyright DASSAULT SYSTEMES

IEl Swept Surface Definition i

|
x|

Profile type: @‘l\}sj I@ ﬁ:l

Subtype: ITWU guides and radius j
Guide curve 1: W
Guide curve Z: W

Radius: I-m La

x

—Optional elements

Spine:

Relimiter 1: [Mo selection

Relimiter 2: [Mo selection

Solution{s):  Frevious IlD jo TiExt

Smooth sweeping

[ Angular correction: I"-'-EdBQ E
[l peviation fram guids(s): IL"-UUII'nm E

Twisted areas managemsnt
o Remove cutters on Preview

Setback FZ' Yo

5 Fill twisted areas

Connection skrakegy: Inutomatic 'I
Add cutker I

e

@ oK l ) Cancell

Preview I

Profile type: ﬁ’l‘x“ é ﬁ;‘l

Bl Reference surface: |yz plane

21 Swept Suiace Defmtion 21
erofie type: g o | |ﬂ}

Subbype: IWith reference surface j Subtype: IWith reference surface ;I

Guide curve 1; [Fhetch.4 Profile: [sketch.4

Angle; | Odeg Law,

Angular sector:  Previous | 1 14
Length 1; |1"1F" E
' erigth 2: |Umm E

il Swept Surface Definition i

bon . Profile bype: fg Y;‘ |@If§

Subtype: |Twn guide curves j

tion
Guide curve 1 [Sketch.q

o5
Hioeg LTangency: Sketeh.3

Hels): IlI 81mm angle: [0deq EI Law... II
et Last guide curve: |Curve.2
Preview
% LTangency: Curve.l
| %
| Angle: |Odeq Law...

— Optional elements

Relimiter 11 [No selection

’70ptinnal elements

O Projection of the guide curve as spine

21

Guids curve: [sketch.3

Surface: lyz plane

Angle !UdEQ El Law, ., II
Angular sector; Previousl 1 14 Mext I

v 10 [Mo selection

r 2 |Mo selection

SWeeping

lar correckion: Iﬂ-‘idég E
stion from guideis): m

areas management ——————————————————
e cutters on Preview

H Jl— o

isted areas

on strategy: IAutomatlc vk
e |

ng parameters
ion profile

Stiow

& Cancel I

Fresien I

Relimiter 2: Mo selection

Smooth sweeping

0:5deq

i | ] Deviation Fram quidefs): | 0010 E

Twisted areas management

|8 Angular correction:

"4 Remave cutters on Preview
Setback .-Zh— LS

< Fill bwisted areas

Zonnection strategy: | Automatic e

Add cutter |

@ ok | @ caneel |

Preview I

STUDENT GUIDE
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Creating a Linear Law

A Linear law is one where the parameter varies between two values in a
“linear” fashion. No geometry is created.

Select the Law button
@ next to the desired @ @
parameter. @
- Select “Linear” in the Key in the start and
2%

law panel. Select Close.
st [ P end parameters.

The parameter field is
dimmed, indicating that
a law is used for that

Subtype: |With reference surface =l Law Definition 2ix] i DR 2 x]
Guide curve 11 [Sketch 1 T

8 Reference surface; [xy plane

Angle: [0d=a - Lo

Angular sector: _ Previous | 1 14 Next | parameter'
tongth 2 [EE Bl e potietwe: o [ |
—Cptional slements

Subtype: [With reference surface =]
Guide curve 1 Sketch. 1
Reference surface [y plane

Relimiter 1: [No selection

Relimiter 2! [No selection

smaoth sweeping

[ angular comection:  |15de =)
[ Deviation From guide(s):  |C.001m T H

Twisted areas nt

Anaular sector; _Previcie | [T [ER T |
Length 1: [EEE B e
Length z; [0mm B tew.|

3 Remove cutters on Preview

Setback 'Zl %
) Start value: [Odeg E
S Fil bwisted areas

Connection strategy: [Automatic - End valug:  [Odeg =] End value: EUdegEE =] Relimiter 2: [io smiect
slmiter 21 [ selertion

Add cutter | :
Lawi element: [0 selection (aeenert i Na seledion | Smacth swesping
3 cancel | _preview | Law by [ Angular correction; 05050 =]

Lawe bype
O Cunstant Stype ) Advanced O Corstant ® Linear O Stype O Advanced [ Deviation from quide(s): | 000t E

[ inverse |l L lrverseian Twisted areas management

: S Remove cutters on Preview
Close
_j Closs l setback rj‘_ %

5 Fill bwisted areas

Connection strategy: |Automatic -

Add cutter |

@ ok & Cancsl | Prsvisw |

Click on OK to create
the surface using the
law.

Start value: |45deg E

Relimiter 1: [No selection

Copyright DASSAULT SYSTEMES
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Creating an S Type Law

An S Type law is one where the parameter varies between two values in an “s-
shaped” fashion. No geometry is created.

Select the Law button
next to the desired

parameter.
Profile typet @ lcg;‘ &la
W subtype: [with reference surface =l
Guide curve 11 [Sketch 1

- e e T
s

angular sector: _Previous | [T 14 next |
Length 1: 3o 3] e |

lengthz: B B isa |

—Cptional slements

Relimiter 1: [No selection

Relimiter 2! [No selection

smaoth sweeping

[ angular comection:  |15de =)
[ Deviation From guide(s):  |C.001m |

Twisted areas nt

3 Remove cutters on Preview

Setback 'Zl %

3 Fill bwisted areas

Connection strategy: | Automatic -
Add eutter |

@ o & Cancel Preview
-
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()

Select “S type” in the
law panel.

2l

Start value: |Odeg E
End valug: [Odeg E

®

®

Key in the startand  Select Close.

end parameters.
RLEE

23

Start valus: |45deg

End value: ISUdED [:E E

Law element: o selection

Laws byp

O Constant ) Linear Advanced

[ tnverse lau

Closa I

Law element: |Nc| selection

Law typ
) Constant ) Linear ' Stype O Advanced

[ iriverse lai

- =t

The parameter field is
dimmed, indicating that
a law is used for that
parameter.

Biieie i @flw-‘ & |

Subtype: [With reference surface =]
Sketch. 1
Reference surface [y plane

Guide curve 1

Anaular-sector; _Eraioiie | [T [ER T |
Length 1; 0 B e
Lengthz: |Omm B e

Relimiter 1: [No selection

Relimitsr 2: [Na selection

Smaoth swesping

[ Angular correction:  |H5deg E
[Tl Deviation From guide(s): | 00010

Twisted areas management
S Remove cutters on Preview

Sethack '2| %

5 Fill bwisted areas

Connection strategy: |Automatic -

Add cutter |

- | & Cancsl | Prsvisw |

Click on OK to create
the surface using the
law.

STUDENT GUIDE

Student Notes:
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Student Notes:

Creating an Advanced Law

Create an evolution function from existing geometry.

"’For an Advanced Law, the first thing you must do is
Select the Law Icon. create two pieces of geometry in two sketches
somewhere in the part. These represent the Reference
and Definition curves.

—> L
th

@ Select the line you want as reference line.

. L . Reference
Select the line or curve you want as definition y -
curve for the evolution law. b
Definition curve '
Y n
Law Definition EiE3
Reference: |Line.1 Staryf
Definition: |Sketch, 1
Analysis
Fix a X value or use the
e | 0.1 S
! = manipulators to see the ncl
= | 49.8017mm corresponding Y value L.
..."l
(1% parameter on definition
Scaling: | 1 =
" [ Heterogeneous Law Click on OK to confirm. The law is added
: - - to the Specification Tree.
5 @ ok | @ cancel | [ @ P
o e
3 |
=
S, #— 7 Sketch 4
s hen the reference line and definition curve do not j
£ present the same length, only the common area is Lavw 1
S used to compute the law.
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Do It Yourself

CATGSD Laws Dolt_UseLaw.CATPart.CATPart

¢ Use S type Law in length while creating a
Sweep.
4 Create Sweep of type “Two limits”.(Use
the curves).
Use “Law” , of “S” type and “Linear”
type(Values : 0, 50)
Use Advanced Law inside Law tab and Use
the Law.1 available in the part attached.

Input curves |

Surface following the

Law. \

Outpuf Sweep

Copyright DASSAULT SYSTEMES

Swept Surface Definition EFHE
Profile tvpe: ﬁl I ) ] @ |@;'|
, Subtype: ITWD limits j

; Mandataory elements
Guide curve 1: |Guide Curve 1
Guide curve 2: |Guide curve 2

— Dptional elements

Spine: |DeFauIt (Guide Curve 1)

Refimiter 1: [o selection

Refimiter 2; Mo selection

Length 1: IDmm

Length 2; |M F 1 =i

E Law...

Law Defji

2l

omml __
(i}

Start walue: IDmm E
End value: |5U|'ﬂl'ﬂ E

Law element: |I‘-Jc| selection

Law bype
) Constant ) Linearl @ sStype (O Advanced I

[ trverse law

- Close I

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
C . S . Student Notes:
You will learn what a Spine is and how to create it.
=ecton
art Faoint
Section/Plane
Syiono (M TR ek
4 Plane.5
_ 5  Plane.4 -
—EEet e | Guide |
1ank
- -
. - [ ] Computed start point
ﬁ‘;.- Stark point: (e
Reelace I Remowve I add
Feverse Direction I
@ @ 0K I & Cancel I Presisw I
g -
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What is a Spine ?

If you want to fix an orientation for your surface sections you will have to define a
Spine.The surface sections created are perpendicular to the spine defined.For the
Swept and Lofted surface, there is a default spine (the guide or a computation
from the guides)

. guide curve
Profile

In this Swept surface, the Spine is, by
default, the guide curve. Each section of
the swept surface is perpendicular to this
Guide Curve

The Spine icon will allow you to create a curve that will be used later as a spine
There are two ways to build a spine :

The swept sections may be oriented by another
Spine (not the default one). For instance you

Guide want to get the swept sections perpendicular
Curve :> to the green spine:
Spi
2 pine Swept sections are
T Swept sections are ; perpendicular to the Spine.
perpendicular to the

Section

2

g .

& ection?

2] .

5 mectiond

2

£ Curve normal to a list of ordered planes Spine curve compute from
§ or planar curves several guide curves

(8]

STUDENT GUIDE

Student Notes:
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What types of Surfaces use Spines ?

Spines are used to create the following types of surfaces:

Line Sweep

Swept Surface Del

on l’i‘

Profile type: ff I\@." é ﬂg—a Ci rCIe Sweep
Subbype: IW\th reference surface

iGuide curve 1; W ‘ ﬂlq ConiC Sweep

Reference surface: |Plane For "with ref sur” ©

' e | o [& W
wnoe: [l [ el @‘! % é mj Swept Surface Definition .
Angular sector:  Previous I 1 14 Mext Subtype: |Three guides Profile type: f‘ | %; | é Iﬁ'
e Bl ew Guide curve 1: [Sketch.2

Length 2: | Omm E Law, .,
2 el Guide curve 2; [Sketch,a
—Cptional elements
[Spme: I Guide: curve 3 [Sketch, 1
elimiter 1 |Nﬂ selection

Relirniter 2: [Na selection [ Spine: ISk,etch.S
Smocth sweeping

Subtype: ITwo guide curves

Guide curve 1} W
L.Tangancy: lmmace—

Angle: I-Ddeg—E _Law
Last guide curve: W
L’Tangency: W

Angle: IUdEQ—E _Law
Parameter; IDS—E _Lav

— Optional elements

Relimiter 1:

[ angular correction: |U.50=0

[ peviation from quidssy: |0.001mim

Twisked areas management

ections Surface Defi e |

Sethack rzl % l Tangent I Closing Paoint I

- 1 Sketch.l 0:00tmm
3 Fill twisted areas s SlEals = rSDITI
Connection strategy! [Automatic o 3 Sketch.s

Add cutker | Relimiter 1:
Coupling |Relimitata ] | >|

< Remove cukters on Preview

—

Mo | Section

— Optional elements

Jwhite curve

Guides

Explicit Sweep

2|

Profile type: l? ‘Q.‘t |é @

Subbype: |With reference surface Li

Profile: [Profile:

Guide curve; |Purple iauide curve

Surface: Diefaulk {mean plane)

angler [0d=0 E Iav--..‘l
Angular sector: F:ewcusl 1 14 fext I

[ Projection. of the guide curve as spine

— Optional elements

rSD\ne: |Defau\t (Purple Guide curve)

Relimiter 1: [No selection

Relimiter 2: [Mo selection

Smooth sweeping

[J angulat correction:  |05d=0

[ Desviation From quide(s): |0 00100 =

Twisted areas management —————————————————
< Remove cutters on Preview

Sethack le %

S Fill bwisted areas

@ o 9 Relimiter 2: IND selection Connection strategy: IAutomatlc ‘I
o
= [ Computed spine Smonth sweeping Add cutter |
) drcorection: [750— 1 |
bic = [ Position profile Sl parsisters ==

[ Deviation from guide(s): ID.Dmmln 3 f —
8 . . ) Cancel Preview
E u | - S e C | O n S Twisted areas management —————————————— =
’é f Hed I pediove. | add | @ Cancel | Previe |'S Remove cutters on Preview
"f surrace —Smoath parameters Sethack ,i'— %
i -
2 [[] &ngular correction: |D.5deg E S Fill twisted areas
[

Connection strategy: Inutomatlc 'I
Q [ peviation: | BB rmm E ehl
a Add cukker l
£
% [ @ ok I & Cancel l Preview l @ oK I @ Cancel I Freview i
3 -

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
Defau It Spi nes Student Notes:
It is not necessary to explicitly specify a Spine for all of the types of surfaces
that require a spine.
For Swept surfaces, the first
guide curve chosen will be
the Spine if nothing else is
specified in the Spine field. . .
For Multi-sections surface,
s if a Spine is not specified, it
profietpe: o | [ will be computed for you.
= Subtype: ITwo guides and radius j
cuide curve 1 Multi-sections Surface Definikion 2=
Guide curve 2: W To | Section | Tangent ! Clasing Paink I
T — : e
—Optional elements
ISpine: |Defaulk (Curve. 1) i Guides | Spine Coupling IRelimitati le_
Relimiter 1: {Mo selection I3 Computed spine
Relimiter 2; [Mo selection Spine: [Mo selection .
Solution(s):  Frevious ||-1_,|'4 et
smooth sweeping
[ Angular correction: I'_'EdEQ—E
[ Deviation From quidefs): m —Sm:niphlzf;%:lers L I dd I
g T;vlzt:nfoa\:e:iigea:saog:n;f:;BW Elljrrs\:egs;g)esen [ angular correction: |D-E~deg
g Sethack | Y [ ceviation: IIZI.EIEIlr.'u'r.
i ' Fill bwisted areas
g Conneckion strategy:lm i Cancel I Preview I
g Add cutter]
§ _— @ Ok I & Cancel I Previsw I
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Creating a Spine from Planes and Planar Curves

@ "Wireframe Curves [x]
A o . f\f Select the Spine Icon.

You can also select a start point.

Successively select planes or The point is projected onto the first plane
planar profiles. as the spine starting point.

Spine Curye Definition :

M I SectionPlane | il
4 Plane.6

5  Plane.5

6 Plane.4 fu
he | Guide |

[ ] Computed start point

Skart poink: Haellgees)

BEMOVE I

Reverse Direckion I

@ K J\i cancel | Preview |
L = <7 Plane.7

Click OK to confirm. The
\@ Spine is added to the <7 Plane 8
specification tree. :
‘ Use these three buttons to replace, Spine. |

delete or add a plane or a profile.

Copyright DASSAULT SYSTEMES
B
O .P

STUDENT GUIDE

Student Notes:
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Creating a Spine from Guide Curves

®

Wireframe

= /=

Click in the field Guide

Spine Curve Definition : EH

[ | SectionPlane |

Mo | Guide
1 Guide_Curvel
2 Guide_CurveZ

3 [Auide Curved

I Compuked skart poirt

Skart paint: |N|:| selection

-FLEEIa':E I Remnye I B |

I ) Cancell Prewview I

e \
Use these three buttons to

replace, delete or add a plane
or a profile.

Copyright DASSAULT SYSTEMES

(guide curve 1)

Sweep using the default spine

Click OK to confirm. The Spine is added to

PR RS d @ the specification tree.
oK

Sweep using the user
created spine

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
Student Notes:
Do It Yourself
Part used: CATGSD_SpineDolt_UseSpine.CATPart
]
Ly Mo<_1|fy the given Sweep and Multi-section surface p— 2]
by using a hew spine. —_— S I
o | SectionfPlane
4 Create the spine with the three planes D 1 gt e ¢
N nput Plane
p rovi d ed . Input plane 3
# Modify the Sweep using the new created spine Re e '
l o Computed start paink
Stark point: |N0 selection
| Replace l REmoye I &dd l|
Reverse Direction I
& cancel | Preview |
Sweep with default spine  Sweep with new spine e
# Modify the Multi-section surface with the new
g created spine.
% ' “Gudes | spne | Coupling |Relmtat] < s : Guides | spne | Couping. [Relmia]
g : Computed spine ‘ : : [ computed sping :
£ LI=T e o selection [ ;
2 1 1 )
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Student Notes:

Creating a Swept Surfaces

You will learn about creating different types of swept surfaces

Sweep end plal

Conic Sweep

Line Sweep Circle Sweep

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
Student Notes:
Creating Line Type Swept Surfaces
You will learn how to create swept surfaces using Linear Profiles
Profile type: g I w&-’z.“ @ |m‘|
Subkvpe: IWith reference surface ﬂ
Guide curve 13 |Project. 1
Reference surface: |Tangency Surfare
Angle: |—45deg E Law. .. l
Angular seckar:  Previous | |1 14 Mexk I
Length 1 [20mm B2 Law, l
Length 2; IUITIITI Law.., I
— Optional elements
Spine: Default (Project. 1)
Relimiter 1: |Mo selection
Relimiter 2: |Mo selection
Smoath sweeping
[ anqular correction: | 0.5deg
[ peviation From guideds): IU-'JU L
Twisked areas management
0 Remove cutkers on Preview
2
P Sethack I Yo
,“E_J 'S Fill bwisked areas
'’
] Connection skrategy: I.ﬂ.utnmatic j
-
g dd cutter |
3 @ oK I ﬁCanceII{
£ e
2
5]
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L I - c

A particular surface which is created by sweeping a generated line segment along one

or two guide curves
LI

Depending upon the subtypes, you will
have to specify the guide curve(s),
reference surfaces, the orientation,
and the size.

Guiding Curve

Line segment
generated by
CATIA

Reference Plane

Copyright DASSAULT SYSTEMES
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Creating a Line-type Swept Surface : Two Limits

Surfaces
OBy

el
ey

e

Line type

aaz

: '%1|

Subtype : Two limits

@Click on the Line icon, then select the Two limits subtype and the two guide curves.

You can select the
second guide curve
as middle curve
instead of entering
length values (same
as Limit and middle
subtype)

Copyright DASSAULT SYSTEMES

Length 2: | 130
\EI Second curve as middle curve

Swept Surface Definition

Profile type: g I 1:3;* @ |@|
Subtype: |Tw0 limits ﬂ

/ Y8l Guide curve 1: W

Guide curve 2 ISpIinT

— Optional elements

Spine:

Redimiter 11 [Mo selection

Relimiter 2: |Mo selection

Length 1: | 18mm

E Law...l
Law...l

Smooth sweeping
[ Angular correction: |U.5deg

[ peviation From guide(s); IU-UUII'IIITI

Twisted areas managemant
3 Remove cutters on Preview

Setback r2| %o

I3 Fill twisted areas

Connection strategy: I.ﬁ.utnmatic "I

fidd cutter |

@ o | @ canel |

Prewigw l

21xl

If no spine is selected the first
guide curve is used as spine.

/

Guide curve 1

Length 1

Length 2

A7

Guide curve 2

@ Confirm surface creation

STUDENT GUIDE

Student Notes:
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Creating a Line-type Swept Surface : Reference Surface

Surfaces E a
@ | a4 =, Line type : %’1 | Subtype : With reference surface

@ Click on the Line icon, then select the With reference surface subtype, the guide curve and the
reference surface. Key in an angle value and define the length of the surface.

Profile bype; g Ii@.‘? @ |ﬁé|
B Subbype: IWith reference surface ;I
O et [pine If no spine is selected the first guide

curve is used as spine.

Reference sutface: |Plane.z

Anale: I—35c|eg E Lam. ., I

Angular sector;  Previous I |1 14 Mexk |
Length 1; I?Smm E Law.., I

Length 2: | 20mm Lav...

Angle between Length 2

—Optional elements
the sweep and e IO —— ength 1

the reference Relimiter 1: [Mo selection
surface. Relimiter 2: [Mo selection

Smooth sweeping

] angular correction: I"J-SdEGI E
(] Deviation from guideds): IU-UUImm E

Twisted areas management Guide curve Ang le

3 Remove cutters on Preview 1

Sethack ".21'— o

5 Fill twisted areas Reference surface

iZonnection strategy: Inutomatic 'VI

Add cutter I

@ ok | @ cancel | [

Copyright DASSAULT SYSTEMES

@ Confirm surface creation

—

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Creating a Line-type Swept Surface : Tangency Surface Studentfloles:

Surfaces .
@ A g Line type : ) | Subtype : With tangency surface

Click on the Line icon, then select the With tangent surface subtype, the guide curve and the
tangency surface.

Swept Surface Definition : e d |
Profile bype: g "E.: élﬁﬁl
subkype: [ith tangency surface = If no spine is selected the first guide curve
Guide curve 1i [Guide curve. 1 is used as spine.
Tangency surface: iTangenc'y' Surface:
Guide
: curve 1 e
—iDptional elements ~

Spine: Default {Guide curve, 1)

Relimiter 1: Mo selection

Reelimiter 2: |Mo selection

[ Trim with tangercy surface

Solubionis);  Previous ||5 1o [k I

Twisted areas management

Remove cutbers on Frevien

Sethack ";I % Tangency

Fill bwisted areas surface

Cannection stkategy! |.-f'.utor-';al:i-; ¥ I

add eitter |
= Confirm surface creation
- OK_‘ -3 Cance!_] Previsw _I

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 107



Generative Shape Design

STUDENT GUIDE

Student Notes:

Creating a Line Type Swept Surface : Draft Sweep (1/3)

Surfaces

swept surface Definition EEd

; Profile bype: glﬁh—iélﬁil

@ S.elec! the sweep with draft ' Y Subtypd: I'-.-'-.-'ith draft direction j
direction as sweep type : : s P .

@ Select a guide curve and a draft direction :

i Subkype: I'u'-.-'ith draft direction j

! Guide curve 1! |Guide Curve

Craft direction

! Draft direction: |Z Axis

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

Creating a Line Type Swept Surface : Draft Sweep (2/3)

@ Select the way you want the draft angle to evolve :

i ! You can specify different
| Angle: |30d=g B Law... : : draft angle values at any
i E“""""'"""""""""""' R STOTar b : point created on the guide
7 wholly conskant G1-Conskank Location walues &
N ¥ curve.
i1 10deg ¥
1 E
iCurrent angle: I 45deq = ;':':' """""""""""""""""""""""""
R e LG LT 1 Wholly constant G1-Constant { Location walues ]
/| Lacation | Yalue | i
| Paint. & 30deg i
Swresp end p | Pairt, 4 10deq ;
_ i| Paint. 3 10deg |
'e‘f‘eerﬁé‘rﬂ{f% 15 Remove current location :

The draft angle value is

constant all the guide
curve long, unless a
“Law” is defined. Sweep start pla

You can specify a different
draft angle value for each
segment of the guide curve
that is continuous in
tangency (G1 segments).

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

Creating a Line Type Swept Surface : Draft Sweep (3/3)

@ Select a relimitation mode for each side of the swept surface :

Implicit 0 value : Length starting from guide curve

extremum :
The surface limitation is the guide curve.

The surface length is calculated
T 7T ! from the guide curve extremum in
' the draft direction.

' : Extremumontheguide __________________________________________
R etetatateteiutetel curve in the draft !

Length : direction

The surface limitation is defined by a
length between the guide curve and the
surface edge.

Length tyvpe 1:

Length 1: |Omm /
I E Length along Surface:

Relimiting element 1;

The length is used as an Euclidean parallel
curve distance to relimit the swept surface

Euclidean parallel curve

Copyright DASSAULT SYSTEMES
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Student Notes:

Creating Circle Type Swept Surfaces

You will learn how to create swept surfaces using Circular Profiles

Frofile bype: @4 'qi:':” I@ ﬁ_ﬁll

Subkype: |Center and radius j

Cenker curve: |Guiu:|e curve.

Radius: | #0mim Lauw, . I

— Optional elements

Spine: Defaulk (GLide curve, 1)

Redimiter 1: |Mo selection

Relimiter 2 |Mo selection

Smooth sweeping
[ angular correction: |0 5080

[ Deviation Fram quide(s): |0 001 mm

Twisted areas management
d Remove cutters on Preview

Sethack r'2I U

2 Fill bwisted areas

Canneckion strategy: I.ﬁ.utumatic j

Add cutter I

o Cancel I Preview I

Copyright DASSAULT SYSTEMES
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What is a Circle Sweep?

A particular surface which is created by sweeping a generated circular arc along

several guiding conditions.
7 (s3]

Guide Curve \
\ Guide Curve

Circular arc
generated by
CATIA

Copyright DASSAULT SYSTEMES
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Student Notes:

Copyright DASSAULT SYSTEMES

112



Generative Shape Design

Creating a Circle-type Swept Surface : Two Guides and Radius

@ Eil_lrfEI:E’E: Circle type : I@

@ Click on the Circle icon, then select the Two guides and radius subtype, the two guide curves and the

Subtype : Two guides and radius

radius.

Swept Surface Definition ﬂjj

Profile type: M@

Subtvpe: |Twn guides and radius :I

If no spine is selected the first
guide curve is used as spine.

Guide curve 1: el e

Guide curve 2: |Guide_Curve1
Radius: Im E Law, .,

—Optional elements :
Spine: |Defaulk (Guide_Curve2)

Felimiter 1: |Mo selection

Sweep end plal

Relimiter 2: Mo selection

Solukion{s):  Presvious “1 l& Mexk I

Smookh sweeping
\
L=
=4

[ angular correction: ID.Sdeg

[ Deviation Fram guide(s): I':'-L"':'lﬁ'lff'

Twisted areas management
' Remove cutbers on Preview

Sethack 2' Yo

12 Fill bwisted areas

In case of several solutions you can check them
all and then select one of them (Highlighted
color = active solution)

Copyright DASSAULT SYSTEMES

Conneckion skrategy: Inutnmatic j
add cutter |
Confirm surface creation
. @ ok | & cancel | Preview |
-

STUDENT GUIDE

Student Notes:
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Student Notes:

Creating a Circle-type Swept Surface : Center and Radius

Surfaces
@ ; Circle type : I @ Subtype : Center and radius

@ Click on the Circle icon, then select the Center and radius subtype, a center curve and a radius.

Frafile tvpe: E! | 1&5‘* I@ ﬁ@l
Subtype: [Center and radius ~] If no spine is selected the center
Center curve: |_Center Curve curveis Used as splne.

Radius: |2Dmm E Law... I

—Optional elements

Spine: Default {Center Curve)

Relimiter 1: Mo selection

Relimiter 2: [Mo selection

Smooth sweeping

[ angular carrection: IIJ.Sdeg E
[ peviation from guide(s): IU-UUII‘rII‘ﬂ E

Twisted areas managemant

' Remove cutters on Preview

Sethiaick il— % Swaep end olang

2 Fill twisted areas

Connection strategy: |Aut0matic "l
Add cutter I

@ ok | @ cancel | [TEravien _ _
- @ Confirm surface creation

Copyright DASSAULT SYSTEMES
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Creating a Circle-type Swept Surface : One Guide and Tangency
Surface

Circle type : I@ Subtype : One Guide and Tangency Surface

Click on the Circle icon, then select the one guide and tangency surface as subtype. Select the
guide curve, the tangency surface, and key in a radius sufficient to link the guide curve and the

tangency surface.

Prafile bype: Mﬁl

Subbype: IOne g_uide and tangency surFatLI
g auide curve 1 W
“M Tangency surface: Im

i} Radius: IW—E Law... I

—Optional elements

Spine! Default {guide curve)

Relimiter 1: {Mo selection

Refimiter 2: Mo selection

[ Trirn with tangency surface

Solution{s):  Previous ||2 1z Mexk I

Twisted areas management > A

" Remove cutkers on Preview
Sethack ,]'_ %
B Fill twisted arsas

Conrection strategy:
Add cutker ]

3 / |° ok | @ cancel | |2
y 4

In case of several solutions you can check them all and then select
one of them (orange color = active solution)

STUDENT GUIDE

Student Notes:
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Student Notes:
Creating Conic Type Swept Surfaces
You will learn how to create swept surfaces using Conical Profiles
21
Profile type: g | ?%1* |é|6@@
Subtype: IThree quide curves LI
Guide curve 1¢ |Curve. 1
L’Tangency: |5urface. 1
fingls: |Odeq B2l Law... |
Guide cupwe 2: [Curve.2
Last quide curve: |Curve.3
LTangency: |Surface.2
Angle; |Odeg E Law... I
— Cptional elements
Spine: Default {Curve. 1)
Reliriter 1! [MNo selection
Reeliriter 2: [MNo selection
Smiookh sweeping
[ Angular correction;  |2.5deg
[] Deviation From guiders): |E|.E|E|lmm
Twisted areas management
@ & Remove cutters on Presview
= z -
g Sethack | l Ve
g I3 Fill twisted areas
g Connection skrategy: I.ﬂ.utomatic j
3 Add cutter ]
g & Cancel ] Presdew ]
8 -
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Student Notes:

Creating a Conic Type Swept Surface : Two Guide Curves

Conical type : Ml Subtype : Two Guide curves

@ Click on the Conic icon, then select Two guide curves Profile type: & | y |@|ﬁ@

and their tangency supports.

W Subbype: ITwu:n guide curves j

M cuide curve 10 [Curve.d

Define an angle between the swept surface and the
tangency surface

LTangency: |SurFace.1

angle; IDdeg E Law... l

Last guide curve: [Curve.3

L’ Tangency: |Surface.2

Angle; |Odeg B L I
Parameter; |0.5 2 Law., I
—iptional elements
Spine: |Curve.2
Relimiter 1;

Relimiter 2¢ [Mo selzchion

Smooth sweeping

|miSdeg

[ peviation from gulde(sy; | 2.00Lmm

[ dngular correctio

Twisted areas management
4 Remove cutkers dn Preview

Setback r2I

Set the parameter value (ranges from 0 to 1) indicating
the sweep proximity to the spine.

Confirm surface creation
w Ok ] o Cancel l
.

OI"IO
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STUDENT GUIDE

Student Notes:

Creating a Conical-type Swept Surface : Five Guide Curves

Surfaces
@ Conical type : ﬂl Subtype : Five Guide curves

Profile typet & | 0 |@|@ @ Click on the Conic icon, then select Five guide
{ J Subkype; IFive guide curves j curves.

i I Guide curve 1 W
Guide curve 2: W
Guide curve 3: W
Guide curve 4: W
Last guide curve: W

—Optional elements

Spirie: Default {Curve. 1)
Relirniter 1: Mo selection \
Relimiter 2 |No selection \
Smooth sweeping
=1 Aangular correction: ID.EdEg \ Flve GUIde Curves
[ Deviation fram guidels): |E|.E|E|1rnm N
Twisked areas management \
a IR EmOyE EHETeES o Freie You can specify a Spine curve. The
& Sethack i'_ % default spine is always the first guide
'’
E & Fill bwisted areas curve.
-
2 Conrection strakegy: l.ﬁ.utomatic j
[
2 Add cutker . .
a e | @ Confirm surface creation
% - | & cancel | Preview |
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Knob

Recap Exercise: Swept Surface

. 40 min

In this exercise you will:
¢ Build a ‘Knob’ model using a given wireframe.

« Use Line and Circle Swept Surfaces to generating the
‘Knob’ shapes.

¢ Design a law and use it to define the shape of the fillets

« Finally, apply dress up features and complete the model

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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D esl n otes:

A surface with a better
Topology for problem free
machining of the die

Attractive Shape & Styling for better
aesthetics

Optimum draft on outer surface

Sufficient hold area for easy
for easy ejection from the mold

rotation with less effort

Copyright DASSAULT SYSTEMES
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Design process: Knob

1

Design Basic
Surfaces

Design the Intermediate
Surfaces

Copyright DASSAULT SYSTEMES

1 =B Rasic Surfaces !

§-%) sweep. 1

*- & qween. 7
“Lherd1l
= Extude
) Swaap.3

:i'% Laws
’ff‘%‘f_‘., Law 1 Ref
*‘5’7@ Law 1 Def

4

Design the Final
Surfaces

STUDENT GUIDE

Student Notes:
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Do It Yourself (1/11)

ﬂ Part Used: CATGSD_F_Knob_Start.Catpart
Create the basic surface of the Knob using the given wireframe
« Create the first swept surface using the “Base sketch”
# Sweep type “Line” & Subtype “with draft direction”
4 Use “Base sketch” as Guide Curve 1
# Draft direction “XY Plane”

% Draft angle “4 deg” and square wholly defined
# Enter Length.2 as 25 mm

w Create the second swept surface using
‘Spline.1’ as a ‘Guide curve.1’ with the same
specifications as the first sweep.

# Draft angle 10deg
% Enter Length.2 equal to 15 mm.

Sweep.1 from
“Base Sketch”

Copyright DASSAULT SYSTEMES

Sweep.2 from
“Spline”

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

DO It Yourself (2/1 1) Student Notes:

¢ Create a Blend.1 surface between “Spline.1” and “Line.1”

Spline

Blend Surface

Line.1

¢ Create an Extrude from “Circle.1”. This extrude will be used to create “Sweep.3”.
4 Extrude it by 20 mm normal to ZX Plane.

Circle.1 — /

Extrude.1

Copyright DASSAULT SYSTEMES
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Generative Shape Design

STUDENT GUIDE

Do It Yourself (3/11) Student Notes:

¢ Create a “Sweep.3”. Use previously created extrude to create it.
+ Type: Circle. Sub type: Two guides and tangency surface

# Limit curve with tangency: Circle.1 N :
# Tangency surface: Extrude.1 'r% Basic Surfaces |
4 Limit curve: Circle.2 f,'] Sweep.1 '
| *-¥) Sweep.2
! <% Blend.1
Extrude.1 Sweep.3 | - Extrude.l

Circle.1

Circle. 2

Blend.1

Contents of the “Basic Surfaces”
Geometrical Set.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

DO It Yourself (4/11) Student Notes:

Create a law to define the shape of the fillet.

« To create a Law, you need to specify the “Reference” and “Definition” curves.
4 Make Geometrical set “Laws” Active
4 Sketch the “Reference” for the law in to Positioned Sketch.2 (Law.1Ref).
# Sketch the “Definition” for the law in to Positioned Sketch.3 (Law.2 Def)
as shown in the picture. Use following Inputs for both Sketches:
Origin: Part Origin. Orientation: X axis, Reference:ZX plane.

- 100

<+— Sketch for “Reference”

- Sketch for “Definition”

This is a Reference Curve previously
created in sketch.2

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Do It Yourself (5/11) Student Notes:

# Access the law command to create the law.

+ This Law will then be used to define the shape of the fillet
Law Definition

Reference: [Law.1 Ref

Sketch for “Definition”
Definition: |Law.2 Def

\ |— Analysis
\Sketch for “Reference” ix= b =

= | 1rnm

[ parameter on definition

% Scaling: |1 ]

{1 Heterogeneous Law

|ﬂ oK I & Cancel | Preview |

}

l%D.F-ﬁ:‘.iuon
& R eference

| ?gﬁ Law 1 Def

=} ‘lLaw.1
| 5P Scaling=1 |

Copyright DASSAULT SYSTEMES
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Do It Yourself (6/11)

Create Intermediate surfaces which will be used as inputs to create final Knob
(Work in Object “Intermediate surfaces”)

« Create a Bitangent Shape fillet between Blend.1 and Sweep.2

Sweep.2

Copyright DASSAULT SYSTEMES

Blend.1

Fillet Definition ]

21x|

Fillet type: |BiTangent Fillst

=

Support 1:( |Blend. L

i Trim suppork 1

Suppork 2:( |Sweep.2 )

4 Trim suppork 2

@ padins O chordal

Radius: |2

L] Conic parameter: IDE

Extremities: |Minimum

Less ==

Haold Curwve: |0 selection

Spine: < |5pline.1 )

Law Felimiter 1: |F‘|:uint.1EI (Manipulakar)

Law Relimiter 2 |Paint. 11 {Manipulator)

Faces to keep:  |Default (None)

- Cancql_l

Presiew I

Specify the
law you
created here

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

DO It Yourself (7/11) Student Notes:

¢ Create a Symmetry.2 of this Fillet.1 about ZX Plane.

¢ Create a Join.1 between Fillet.1 and Symmetry.2
Join Definition EE

—Elements To Join

Symmetry
of Fillet.1

| Add Mode | Remave Made |

Parameters | Federation | Sub-Elements To Remove l

[ check tanaencC L] Check connesity X1 Check marifald

[ Simplify the result

=1 Ignore etroneous elemslts

v r \-'\ Merging distance

} [ angular Thrieshold
|
1

ID.DDlmm @

/5deg

=

« Create a Symmetry(Symmetry.3) of Sweep.3 about ZX plane.
« Create a Join.2 between Sweep.3 & and Symmetry.3

- Can-:el] Previgw ]

Join.1 Check connexity off

=~ Intremediate Surfaces:
“Fillet.1

Symmetry.3
Sweep.3 o

ZX plane

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Do It Yourself (8/11) Student Notes:

Create the final Knob using the Basic surfaces and the Intermediate surfaces.
(Work in Object “Final surfaces”)

w Trim “Sweep.1” from “Basic Surfaces” with “Join.2” from “Intermediate Surfaces”.
Join.2 Sweep.1

Remove this side
of Sweep.1

Remove this
side of Join.2

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Do It Yourself (9/11) Student Notes:

« Show “Join.1”.

« Trim Join.1 with previously created Trim.1
Remove this side of

Trim.1
Remove this side of
Join.1

Join.1

Trim.1

Final Surfaces
Trim.1
Trim.2

Copyright DASSAULT SYSTEMES
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Copyright DASSAULT SYSTEMES

Do It Yourself (10/11)

« Apply Variable radius fillet to the edge shown. The radius value at the ends is 3mm
and at the middle is 4mm.

Variable Radius Fillek Definition 2| x|
Suppork: | Trm. 2
Extremities: ISmu:uoth ;I
Radius: IM E
Edge(s) ko fillet: 4 glements
Propagation: ITangency j
Wariation
Points: |6 elemerts @l
Yariation: ICuhic j
Options
[ Canic parameter: |'-7-5
[ Trim ribbions
5 Trirn suppart
[are == |

@ oK I ‘-:Cancell Preview l

R4 R 3
R 3

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Student Notes:

Do It Yourself (11/11)

« Apply Edge fillet of 1.5mm radius to the edge shown.

. =- L Final Surfaces
Apply Edge fillet to the two Edges. i Trim.2

Trim.3
“J EdgeFillet.1 |
#-=5) EdgeFillet.2 |

&) End part: CATGSD_F_Knob_End.CATPart

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 132



Generative Shape Design

Creating an Adaptive Swept Surface

You will learn about Adaptive Swept Surface and how to create it.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Student Notes:

What is an Adaptive Swept Surface.

This particular sweep uses a Sketch as Implicit profile along a Guiding Curve. The
guiding curve is used as the default spine.

, = —
Guiding Curye p 3
\ "

- — The Sketch has been
designed in context directly
/ \ from the dialog box and

represents a connex profile By giving some points, you
Sketch will define automatically
intermediate sections on the
m spine.
'

-
You can modify the
constraints defined in the ;\\
o original sketch independently

for each section.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

What are the differences with the other Swept Surfaces? StudentTlotes:

An Adaptive sweep is always defined from a sketch. This leads to build a surface
that inherits from the sketch constraints scheme on the whole surface. Besides
you can create on the fly intermediate sections along the guiding curve and
modify the constraints independently in each section.

115" L N

In an adaptive sweep, the In the Explicit sweep th
surface inherits from the surface does not inherit from
sketch constraints. the constraints defined in the
sketch.

What does that mean ?

e W

If we analyse the connections If we analyse the connections
between the surfaces, there is between the surfaces, there are

a few acceptable tangency important tangency discontinuities.
discontinuity areas.

Copyright DASSAULT SYSTEMES
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Generative Shape Design

STUDENT GUIDE
Creating an Adaptive Swept Surface (1/2) Sludenttioies
Select the Adaptive Sweep icon.
@ Select the Guide Curve and the Sketch to be swept.
Adaptive Sweep Definition EE
Guiding Curve Guiding Curve; |sketch.2
Spine: [Sketch.2
Reference Surface: [Extrude.2
: : #,
helch ISkEtCh 2 L Paint: |Sketch, 2iVertex
Sections | Parents I Parameters I Relimitation | Optional Construction Elements:
Sketch.2
Name | support | Lﬁ sketch. 1
UserSection. 1 Paink. 5 S
UserSection.2 Poink.2 &
UserSection. 3 Paink. 3
UserSection. 4 Paink. 4
/ UserSection. S 2 (9]
Options ————————————
Sketch th?.s“\'- '3 Positioned Sketch
_urrent Section: IUSEI Section. S I3 Aggregated Sketch
Select predefined points Deviation: (B = )
@ or vertices on the QUide [ angular carrection: |D.5deg Intermediate
curve to add intermediate T LT sections
ions.
pmmme _S_e_(_:_t_?___s_ ____________________________ , . @ oK & Cancel I Preview
: Sections | Parents I Parameters I Relimitation I ] .‘
& : Marme | Suppork | ? :
= 1 UserSection. 1 Point.5 L—n !
5 ! |serSection.2 Point. 2 3
7 [ UserSection.3 ink. é !
- 1 UserSection.4 il 1l
3 ! UserSection. 5 |
3 : :
2 i =
g i
8 - :
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STUDENT GUIDE

Student Notes:

Creating an Adaptive Swept Surface (2/2)

Under the Parameters tab, you can modify the constraints defined in the original
sketch for each section independently

|
L 3 Ho 5 ! 1
i Seckions I Parents I Paramekters I Relimitation I ] Current Sectinn:IUserSectiDn.S j !
. -1 ! 1
] Marne | Suppork | L{? ! EI I 15mm E i
i IUserSection. 1 Poink.5 Jo L | () b !
i UserSection.2 Paink, 2 ] ! < [15 |
' % M

' LserSection.S Paoink. 3 = i i & I E E
! UserSeckion. 4 Paink. 4 ] ! |
] UserSection.S Sketch. 2\ Wertex. 2 () ' ! ]
f ) P A i ke =1

Use this icon to 75 mm radius

remove a section

—

@ Click OK to confirm
the surface creation

22 mm radius

Copyright DASSAULT SYSTEMES
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Housing

Recap Exercise: Adaptive Swept Surface

. 30 min

In this exercise you will Create a part (Housing) in which you
will be practicing Adaptive Swept surface.

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Design process: Housing

building
housing

Design Basic surfaces for

main body of the

(3

N’

Create flange surface and

3

2

Create the main body of the
housing using Adaptive
swept surface and extrude

Extract the boundaries
of the main body and
create flange surfaces

split it from the main body
to form the trimmed flange

Create tubular
serrations on the
main body and fillet

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Copyright DASSAULT SYSTEMES

Do It Yourself (1/11)

Part Used: CATGSD_F_Adaptive_Sweep_Start.CatPart
Create the basic surface of the Housing using the given wireframe
@ Create an Extrude.1 from Sketch.1 up to Plane .2
in the ZX direction
Sketch.3 Plane.2

w» Create an Extrude.2 from Sketch.2 up to distance 50mm

in the ZX direction Sketch.2
Sketch.1
w» Create an Extrude.3 from Sketch.3 up to distance 50mm \
in the ZX direction Plane.3
w» Extract a Boundary.1 of Extrude.1/edge.1,Keep the propogation Q
Tangent Continuity.

Extrude.3 Plane.1

Sketch.3 =

//)

Sketch.2

Extrude.2
Boundary.1

STUDENT GUIDE

Student Notes:
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Do It Yourself (2/11)

w Create an Adaptive swept surface(Adaptive sweep.1) as per the parameters shown:

[ e beimion T

|5ketch.2

| Guiding Curve:

| Spinet |Sketch.2

Refererce Surface: [Extrude.2

sketch: [Sketch.4 [

| Parents I Parameters | Relimitation I

Mame | support | t@
UserSection. Paint. 3
| UserSection, 2

Sketch. 2\Wertex.2

()
Current Section: IIJserSectic-n.2
Deviation: |D.1mm =
[ angular correction: I"-'-5dl"-EJ b E
Sweep sections praview I

| Tacancel the command but keep thel Sketch, s guﬂil
@ Ok & cdncel |

Preview I

Modify the Deviation to 0.01mm

Copyright DASSAULT SYSTEMES

Sketch Creation for A B2

Puaint: | Sketch. 24 ertex

Optional Conzstruchion Elements:

Elements |
Sketch.2
E=trude.2
Extrude.1

Options
3 Positioned Sketch

'd aggregated Sketch

& Cancel |

Sketch creation Box

@®

Sketch.1

Sketch.4 Extrude.2

Sketch.2

e,

1. Refer to the next slide for detail Sketch and Dimensions.

2. Point.3 is to be created at the extremity of Sketch.2 using
contextual menu.

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Student Notes:

Do It Yourself (3/11)

Create a Sketch.4 as shown below

(72]
A
(]
-
(2]
=
=
-
L]

—_—— -

Sketch.] ————

i Sketch.2

It is recommended that the sketch.4 used for
creating Adaptive swept surface is to be created
contextually by ‘sketch creation box’ in Adaptive
swept panel

= Hide the surfaces and Sketches for convenience while creating the profile in the Sketcher

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:

Do It Yourself (4/11)

w Create an Adaptive swept surface(Adaptive sweep.2) as per the parameters shown:
21X

SHEE G |Sketch.3_ Paint; | Sketch, 3Wertex .
Spine: |sketch.3 Optional Construction Elements: Boundary_-l i
i 1

Reference Surface: |Extrudg.3 g&?:hngs I :
: 1

Skekch; 3 : AL Extrude. 3 !
- [Sketch.7 I:'_I' — Extrude. i

i

I

Sections | Parents | Pararnekers |Relin€: {| 2

[ame Suppark [(_’
mre . 4
UserSection, 1 Paoink. ¢

Dptions
S Positioned Sketch

4] | x] A Agaregated Sketch
o] & Carcel

Dreviation: |ID.Dlmm El SketCh creation Box
O Angular correction: FE dea E

Swieep seckiohs previcw I

Current Section: |UserSectlon.1

Sketch.5

To cancel the command but k§ep the Sketch, - ;

@ ok | & cancel | Previgw_l

e Point4..___J
Extrude.3

Modify the Deviation to 0.01mm

(€O

e

1. Refer to the next slide for detail Sketch and Dimensions.
2. Point.4 is to be created at the extremity of Sketch.3 using
contextual menu.

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
Student Notes:
Do It Yourself (5/11)
Create a Sketch.5 as shown below

| Sketch.3!

5 o SRS

5 Boundary.1 ; | b :

It is recommended that the sketch.5 used for

creating Adaptive swept surface is to be created ; i

contextually by ‘sketch creation box’ in Adaptive

swept panel
g A . . . o -
2 Hide the surfaces and Sketches for convenience while creating the profile in the Sketcher
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STUDENT GUIDE

Do It Yourself (6/11) Student Notes:

w Create a Join.1 between Extrude.1,Extrude.2, Extrude.3, Adaptive sweep.1 and
Adaptive sweep.2

Extrude.3
w Extract Boundary.2 and Boundary.3 of join.1 :
Boundary.2

Extrude.1

Adaptive Sweep.1

Adaptive Sweep.2

Extrude.2

Boundary.3

= Create a Line swept surface(Sweep.1) from the following parameters:
+ Sweep subtype:With Draft Direction, Guide Curve 1:Boundary.2
Direction:XY plane, Angle:90deg, Length 1= 6mm

w Create a Line swept surface(Sweep.2) from the following parameters: 5
# Sweep subtype:With Draft Direction, Guide Curve 1:Boundary.3
Direction:XY plane, Angle:90deg, Length 1: 6mm

Sweep.1 Sweep.2

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

DO It Yourself (7/1 1) Student Notes:

w Create a Bi-tangent fillet (Fillet.1) between Sweep.2 and Join.1
« Radius:R2.0m ...
w Create a Bi-tangent fillet (Fillet.2) between Fillet.1 and Sweep.1
4 Radius:R 2.0mm |

w Create a Point.5 and Point.6 as shown: Fillet.2
# Point.5: On Plane.3, H=0, V=0
# Point.6: On Plane.1, H=0, V=0

Fillet.1
w Create a Positioned Sketch.6 on YZ Plane, ne

Projection point:Point.5, orientation: Y axis

w Create a Positioned Sketch.7 on YZ Plane,
Projection point:Point.6, orientation: Y axis

Sketch.6 Sketch.7

Coincide Center of R2
Corner with VH origin

Copyright DASSAULT SYSTEMES
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Do It Yourself (8/11)

w Create Extrude.4 and Extrude.5 from Sketch.6 and Sketch.7 respectively
# Direction :YZ plane
# Distance : 75mm on both side

w Split(Split..1) fillet.2. Specify Extrude.4 and
Extrude.5 as cutting elements

Extrude.5

Extrude.4

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

Do It Yourself (9/11) Student Notes:

w Create a Positioned Sketch.8 on ZX Plane,
Projection point:Part origin, orientation: Implicit

w Create an Extrude.6 from sketch.8 in the ZX direction
@ Limit 1:80mm
w Limit 2:425mm

w Create a Positioned Sketch.9 on YZ Plane,
Projection point:Part origin, orientation: Implicit

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

Student Notes:
Do It Yourself (10/11) o
@ Create an Extrude.7 from sketch.9 in the YZ direction
@ Limit 1:120mm
= Limit 2:120mm

w Rectangular Pattern(Rectpattern.1) Extrude.7 as shown.

w Create a Join.2 between Extrude.7 and Rectpattern.1(Check Connexity box off)

Rectangular Pattern Definition E
w Trim (Trim.1) Join.2 and Split.1
First Direction | Second Direckion I
Join.2 ] Patameters: IInstance(s} % Spacing j
' : Instance(s) :IE' ]
Spacing: | E5mm 2
Length |325|TI[I'| @
—Reference Direction
Reference element:lyz plane
Reverse J
Chiject ko Pattern
a Cbject: !Extrude.?
=
g [ keep specifications
"
: Morez |
1 !
< W Cancel Presiew
a
£ —
s
8
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STUDENT GUIDE

DO It You rself (1 1/1 1) Student Notes:

w Trim (Trim.2) Trim.1 and Extrude.6

w Apply edge fillet(Edgefillet.1)
of radius 5mm to Trim.2/Face.1

w Apply edge fillet(Edgefillet.2)
of radius 3mm to Edgefillet.1/Face.2

End Part: CATGSD_F_Adaptive_Sweep_End.CatPart

Copyright DASSAULT SYSTEMES
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Creating Advanced Blending Surfaces

This lesson will cover the following Advanced Blend Surface topics:

&= About this Lesson

&= What is a Blend?

= Types of Blends

= Creating Fillets using Hold Curve and Spine
& Creating Fillets using Law

& Creating a Blend Surface

= Blend Surfaces Recommendations

= Recap Exercise: Advanced Blending Surface

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

151



Generative Shape Design

About this Lesson

In this lesson you learn and practice the Advance tools for Blending Surfaces.

Along with knowing how to create Blend surfaces, you will learn about the
functionalities that will be used to create the part namely:

w Fillets using Hold Curve and Spine
w Fillets using Law

At the end of this Lesson, you will create a surfacic part in which Blend
surface will be used to create the surfaces.

Shape Fillet using Hold
Wireframe Intersections Blend Surface curve and Spine

You will also learn a few Blend surface recommendations.

Copyright DASSAULT SYSTEMES

Blended Surface

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE
What iS a Blend? Student Notes:

A blend is a surface that is created between two support surfaces that forms a
smooth transition between the two. At minimum, the connection a each
support is tangent. However, curvature continuity is also sometimes possible.

Support Surface

Tangent connection

Blend

Support Surface

Tangent connection

Copyright DASSAULT SYSTEMES
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Generative Shape Design

Types of Blends.

There are several types of blends to choose from. Which one to choose is dependant
on the aesthetic and functional requirements of the part (see the Methods and

Recommendations section for more details). Several radius blends were covered in
the Surface Design course.

Radius Blends “Blend” Blends
< 4 =7 69\ &

Radius

Shape Fillet Free Shape

Edge Fillet
Variable Radius Fillet
Face-Face Fillet

Tritangent Fillet

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

154



Generative Shape Design

STUDENT GUIDE

Student Notes:

Creating Fillets using Hold Curve and Spine

You will see how to easily make variable radius fillets by following a curve lying
on one of the supports

Fillet Definition 7| x|

Fillet bype: |EiiTangent Fillek j

support 10 |Splie, 1

& Trim suppork 1

Support 2 |Split.3
S Trim suppark- 2

@ Radius O Chordal
Radius: |l"'"'ﬂ _Lawé]

[l coric parameter; |5 Curve on support

Extremities: ISm-:u:uth

|lBss e I

: Face-Face Fillet Definition i g
b cireer [Soine.2 21|
- I | Support: Jain.2 Limiting elernent: [ selection
2B EAUiApOl2 Extremities: !Smuuth ﬂ Hold Curve:|Parallel. 1
Law Relimiter 1: |Mo selection ek i Spine: LSS

Facestofillet: |2 Faces

Law Relimiter 2: [Mo selection opticns
[ canic parameter: IU‘S
Faces to keep:  [(oiIElS] YA Il uT=g] @l S Trim support
< <less I
. i OK I i Carll:el l PrEViE—'W I . @ ok ] o Cancel l PreEsdet I
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Student Notes:

Why create a Fillet with Hold Curve and Spine?

This tool is often useful when creating a complex variable transition blend. For instance, in
the example shown here, three fillet radius blend of all different sizes come together in the
corner of the part.

The rule of thumb here is to create a variable radius fillet blend between the largest radius

and the support surface common to the other two. A curve, tangent to the two upper blend
boundaries is created on the top support. Using this curve as the hold curve and spine, the
transition variable radius blend is automatically created. You also have the option of using
law to achieve this.

2l Common Hold curve and
Fillet type: IBiTangent Fillet LI support spine Iylng on

Support 13 |Top support common support

" Trim suppork 1

Support 2 |Brown blend
'S Trim suUppart 2
@ Fadios ¥ Chordal

S — R :>

[] onic parameter: IU-5 E

Extremities: ISmooth j
LEss e I
Haold Curve: |spling. 2
Spine: |Extrapol.2 Fillet

Law Relimiter 1: |Nn selection

3. Largest radius

Law Relimiter 2: IND selection

Faces to keep: |DeFauIt (Mone) @I

TUEET @ Cancel l Preview ]

This is much more reliable than using a Fill surface for this example.

Copyright DASSAULT SYSTEMES
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Creating a fillet using Hold Curve and Spine

This tool allows you to create a variable radius fillet between two surfaces where the
radius is determined by a curve lying on one of those surfaces.

® ECrevay

@ Select the two surfaces

i Fillet Definition I 7] x|

Fillet type: IBiTangent Fillet ;I

Support 1: |Supp0rt 1

I3 Trim support 1

Support 2 |Support 2
5 Trim suppork 2
@ padius D chordal

Radius: | Lo Lzt |
[ Caric parameter; [0:5
[7]

Extremities: ISmDDth

less <= I

Hold Curve: |Curve on Surface

Spine! |Sping

Law Relimiter 1: [Mo selection

Law Relimiter 2: |[o s=leckion

Faces to keep: |Default (Mone) ﬁl

@ oK l ) Cancell Preview ]
.

Hold curve

Copyright DASSAULT SYSTEMES

@ Select the hold curve

@ Select the spine

The size of the fillet is
determined by the relationship of
the curve to the intersection of
the two surfaces.

Hold curve

Spine

STUDENT GUIDE

Student Notes:
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Creating Fillets using Law

You will now see the method of creating fillets using Law.

Fillet Definition '

2l x|

Fillet type: |EiTangent Fillek

=

Support 1 |Split.3

o Trimm suppark 1

Support 2 |Split.4
o Trim suppork 2

@ padios Crchordal

Readius: | 2mm

[ Conic parameter: IE'.'.:-

Extremitiss: ISmn:lDI:h

L' E65 eer

Hold Curve: |Mo selection

Spine: |5ketch.1

Law Relimiter 1t |P|:|int.4 (Manipulator)

[

Law Relimiter 2: I."-.'IZ: selection

Faces bo keep:  |Default {Mone)

& Cancel |

@

Previgi I

AmpliLicle
gimm

1005 mm i
i U Parameter 1

STUDENT GUIDE
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Why do we need Law in Fillets ?

Creating a hold curve is sometimes difficult. By using law , you can define the
variation in the fillet radius separately in a knowledgeware law editor and use it at
the time of the fillet creation or you can define simple laws at the time of the fillet
creation itself.

What about this tool

» You can define various types of laws
for the radius.

1 Law type
: D) Constant @ Linear O Skype O Advanced ) Implicit

4.001mm L
: [ 1rwverse law 0 FParametear

Law bvpe
) Constant O Linear O Stype ) Advanced @ Implicit

O irverse law

amrm o L :
O Parameter a Fararmeter 1

1 Paoink, 10 15mm
2 Paoint, 12 4mm
3 Poink. 11 1émm

1
1
1
1
1
1
Mum I Poinks I Radius I 1
1
1
1
1
1
1

» By selecting advanced law you
are able to use a predefined law.

» When a spine is selected the end points of the spine are the default
re-limiters for the law. You can modify the position of the re-limiter.

Copyright DASSAULT SYSTEMES
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Creating Fillet Using Law (1/2) Student Notes:

Shape fillet allows you to define a variable radius path for the fillet.

Select the two surfaces for
which you want to createa |

shape fillet.

Surface one
@ Select the spine .

Fillet tvpe: IBiTangent Fillet j

Support 1: |5plit .5

I Trim support 1

1
1
1
1
1
1
: Support 2: [Split.
1

I Trim support 2

Surface two

Relimiter

Select the correct orientation
of the fillet.

Copyright DASSAULT SYSTEMES
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Creating Fillet Using Law (2/2)
Select an appropriate Law for
the radius value of the fillet.
______________________________________ Law Definition EHE
i petmion ST
Change the relimiters of the © Fillet type: [BiTangent Fillt =l
law. E Support 18 [Split.4
The end points of the spine are B T suppoied
initially selected as re-limiters. | suppert2: [5pES
b i S Trim suppark 2
| @ padios O ichordal
i Cmim L
! Radis: I 2 0 e 18
i [] Conic parameter: Start value: IM—E
i Extremities: |Minimum End value: | Omm
1| AT g |
! —"'__J Law element: [ro g LI
t Haold Curve: |Mo selection
1 Law bype
:“E:p_irle_:"“““lﬁlie_tsh_._l _________________ ) Constant W Linear ) Stype ) Advanced O Implicit
[T inverse law
------------------------ Law Re-limiter Close:
: Hald Curve: |Mo selection : - —‘M
: Spine: [5piit.& :
1
P = . = |
: Law Relimiter 1: |Pc-|nt.8(Man|puIator) _I :
g : Law Relimiter 2! [Point. (Manipulator) ;I : Confirm OK
: &
e The fillet will follow the law only
g up to the law relimiter, after that
3 the radius remains constant.
g
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Do It Yourself
Part used: CATGSD_ShapeFilletWithLaw.CATPart
¢ Create a Shape Fillet between the blue surface (First surface) and

the brown surface (second surface) by the following methods.
# Using a Linear Radius Law

r

Start wvalue: |3mm E

End value: | 2rmm

Law element: [ro seleckion

Law bype
O Constant @ Linear O Stype O Advanced O Implicit '

Law : Linear, Start Value = 3 mm
End Value = 2 mm , Select Pink Spine
Extremities : Smooth

Law element: [Law.1

1 1
1 1
1 1
1 1
1 Law tvpe :
: .
1 1
1 1

E Cn:nnstal?t 0 Linear O Stype W pdvanced O Implicit )
8 Law : Advanced , Select Law.1 r@ Geometrical Set.1
2 Select Pink Spine T“‘*ﬁi‘ Sketch.3
% Extremities : Smooth *—mﬁi Sketch .4
5 Use this Law /V*'I/_-\‘ Law.1
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Creating a Blend Surface

You will learn how to create a Blend Surface

Copyright DASSAULT SYSTEMES

STUDENT GUIDE

Student Notes:
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Creating a Blend Surface (1/7)

% @ Select the two curves between which you will

create the blend surface and, if needed, the support
associated with each curve.

Copyright DASSAULT SYSTEMES

Blend Definition E

First curve: | Extrude. 1%Edge.1

First suppoit; |Estrude.

Second curve:  |Extude.2%Edge.?

Second zupport; FaFE R

Baszic | Tenzian | Cloging Points |Enuplin§f 4| [

First continuity: !Tangenc_l,l -

[T Trim First support

First tanigent borders: !Bnth extremities _:!
=

Second continuity; i Tangency

[ Trim second suppart

Second tangent borders: ;Both extremitias :j

Replace J Remove J Reverse J

— Smooth parameters

[ Amgular carrection: |'—.'. Seag
||:| Dreviatior: !I] (1 i

& Cancel | Preview |

STUDENT GUIDE

Student Notes:
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Creating a Blend Surface (2/7)

% @ If you have selected one or more support surface(s) define the type of continuity (Tangency,
Curvature or Point) between each support surface and the blend surface.

Basic Tenzion | Closing Pointz | Coupling

! First continuity :

You can use the combo to
define a different type of
continuity on each side of the
blend surface.

Trim firgt support
You can choose to trim the

support to expand the blend
surface up to the limits of
the support.

First tangent barders :

Second continuity ;

ITangenu:_l,l

L] Trim second support i
! Second tangent borders : IBDth extremities j i

Tangency
continuity

Curvature
continuity

Point
continuity

Copyright DASSAULT SYSTEMES
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Creating a Blend Surface (3/7)
% @ If you have selected one or more support surface(s) you can choose to make the borders of the
blend surface tangent to the borders of the supports.
E Basic Tenzion I Clozing Points | Coupling i
i Firat continLity : ITangenn:_I,' j:
' [] Trimn first sLpport i
For each border of the blend i First tangent borders - [ otk ewtremities :
surface you can choose the / i e '
extremity(ies) that will be  Second confinuity ;[P R
tangent to the corresponding i _ Start sxtremity only
border of the support. | [ Trim secand support End extremity ol
\ Second tangent borders - TRty estremities
Second support . I F
1st border, i
start
@ First support
H ] = L ;
g First tangent border : None First tangent border : Both extremities First tangent border : Start extremity
g Second tangent border : None Second tangent border : Both extremities Second tangent border : End extremity
3
8
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Creating a Blend Surface (4/7)
% @ Select the Tension tab to define the tension at the limits of the blend surface.
| Basic | Tension Closing Points | Coupling | Spine I
E First tension: Second tension:
| 13 Default 4 Default
i - - You can keep the default tension or
IC':""S':E""t = I'::':""Sta"'t = define a constant, linear or S type
i 7 tension at each limit of the blend
surface.
Default Constant Linear tension
tension tension of 2.5 from 1 to 2.5
S type
g tension from
g 1to 2.5
”:’
g I
8
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Creating a Blend Surface (5/7)

% @ In the case of a closed curve you can select the Closing Points tab and choose the closing point of
each curve.

You can define the orientation of the
blend surface by clicking on the
arrows located on the selected
closing points to invert them.

Closing points

Basic I Tenzion |

Firgt closing point : |P'|:|int.2

Second closing paint ; |F'|:|ir'|t.E

Copyright DASSAULT SYSTEMES
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Creating a Blend Surface (6/7)

% Select the Coupling tab to define the type of coupling :

- automatic with five options: Ratio, Tangency, Tangency then curvature, Vertices or Spine

Basic | Tension | Closing Poinks | Coupling | Spine

|Rati =l

Tangency
Tangency then curvature
Vertices

| Spine

& Display coupling curves

Spine: |Mo selection

According to the chosen options you will compute the blend
surface :

- using the total length of the sections (Ratio),

- between the tangency discontinuity points of the curves
(Tangency),

- between the tangency discontinuity points of the curves then
between the curvature discontinuity points of the curves
(Tangency then curvature)

- between the vertices of the curves (Vertices).

- between the spine of the curves (Spine).

Copyright DASSAULT SYSTEMES
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Creating a Blend Surface (7/7) Student Notes:

% Select the Coupling tab to define the type of coupling :

- manual coupling with definition of the coupling curve(s)

You can define

Coupling : Coupling M | Coupling | several coupling

. curves.
| . — . 1 Couplingl
N | Enuilini | : 155'3t'0ﬂ---| Ewpgnngﬁmt - 2 Coupling? :
— i strude. 24\ ertes, 3 Coupling? :
[Definitiar — | A erten 4 Couplingd i
Bemowe s | IL‘ i

| i D 0K i.l Dizplay coupling curves

i < Dizplay coupling cur Al After

Automatic coupling Coupling curves

Copyright DASSAULT SYSTEMES

% Click OK to confirm blend surface creation.
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Blend Surfaces — Recommendations

You will learn about specific methods and recommendations concerning
Advanced Blend Surfaces.

Copyright DASSAULT SYSTEMES
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How to choose the type of blend to use?

The type of blend to choose is dependant on the functional and aesthetic
requirements of the part being designed.

Blend Type Advantages Disadvantages
Simple to create Cannot impose curvature continuity
Can impose curvature Very complex shape; can create
continuity unwanted features; must analyze

Copyright DASSAULT SYSTEMES
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Advanced Blending Surface

Recap Exercise

‘ 15 min

#» Create the blend boundaries (upper and
lower)

w Create the top blend using a Blend
Surface

#» Create the Shape fillet using Hold Curve
and Spine at the bottom

Copyright DASSAULT SYSTEMES
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Do It Yourself (1/3)

Part used: CATGSD_F_Advanced_Sweep_Surface_Recap_begin.CATPart

Create the blend boundaries on the top and bottom of the part.
@ Create an Intersect. £}

4 Select the Pink and Green Surfaces.

# Select OK. The Intersection curve is created.

w Create an Intersect. &3
# Select the Yellow and Blue Surfaces.
# Select OK. The Intersection curve is created.

@ Create a Parallel Curve. 4
4 Select the Intersection curve created on the top of the part.

Specify the pink surface as the support.

Specify an offset of 10mm towards inside of the part.

Select OK. The curve is created.

& &

&

w Create a Parallel Curve. &
# Select the Intersection curve created on the bottom of the
part.

# Specify the green surface as the support.
# Specify an offset of 5mm downward.
# Select OK. The curve is created.

Copyright DASSAULT SYSTEMES

Parallel Curve Definition

Curve:  [Intersect 1

Support: | Top Top Surface

Constant: |1 Omm Law...

Faint: IND zelection

— Parameters

Parallzl mode: Evclidean

b 4
Parallel corter tope: | Sharp i
— Smoothing

@ None 0 Tangency ' Curvature
Reverse Direction i
[ Bath Sides
[] Repeat ohject after 0K,
0] @ Canesl I Bizicn I

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

174



Generative Shape Design

Do It Yourself (2/3)

# Create a Parallel Curve. #~
# Select the Intersection curve created on the Bottom of the part.
# Specify the Yellow surface as the support.
# Specify an offset of 5mm towards upwards.
# Select OK. The curve is created.

# Create a Split. w7
# Specify the pink surface as the “Element to cut.”
4 Specify the parallel curve lying on it as the “Cutting element.”
# Make sure the proper side is retained.
4 Select OK.The surface is created.

# Create a Split. =7
# Specify the Green surface as the “Element to cut.”
# Specify the parallel curve lying on it as the “Cutting element.”
# Make sure the proper side is retained.
4 Select OK.The surface is created.

Copyright DASSAULT SYSTEMES
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Do It Yourself (3/3)
4 Create a BLEND on the top of the part.
4 Specify the “Curves” and “Supports” as shown.
% Specify Curvature continuity at each boundary.
% Specify a Tension of a constant 1.0 at each boundary.
# Select OK. The surface is created.
# Create a Bi-Tangent Fillet with Hold Curve and Spine at the bottom of the part. 49,
4 Extract the bottom Boundary of Yellow surface as shown. s
# Click on the Shape Fillet icon S r— o
@ SPECify the pal"ameters as Shown. Suppott 11 |Bottom Side Surface
# Select OK. The surface is created. s
Suppark 2; |Bott0m Bottom Surface
3 Trim support 2
@ fadios O Chordal
Radius: Ilrnm E Lam,, I
[ conic parameter: IM—E
Extremities: |Smooth LI
l'Ess I
Hold Curwe: |Parallel. 3
Spine! |Boundary. 1
Law Relimiter 1! |Nu:| selection
% Law Relimiter 2: |N-'.1 selection
g Faces ko keep:  [Default (Mone) @‘
5 | @ cancel | Preview |
) End Part:CATGSD_F_Advanced_Blend_Surface_Recap_End.CATPart
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Surface Analysis

This lesson will cover the following Surface Analysis and Repair topics:

& About this Lesson

& Curvature Analysis

&= Surface Analysis -Recommendations
= Recap Exercise: Surface Analysis

Copyright DASSAULT SYSTEMES
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About this Lesson

In this lesson you will learn and practice the advance tools of ‘Surface Analysis’.

At the end of this Lesson, you will identify and analyze Inflection on surfaces and
also find the minimum inside radius on the part.

In this lesson you will learn a few functionalities of surface analysis such as,
@ Curvature Analysis
# Measuring mean curvature on a surface

# Measuring Minimum and Maximum Curvature

&

(i '
Inflection Analysis

on surface Finding minimum inside
radius on the part

4 Checking the inflection area on the Surface

PR,

Simple visual inspection of a part will not always uncover surface flaws. Hence the surfaced
geometry should always be analyzed using above tools to achieve better quality surfaces.

You will also see a few Surface Analysis recommendations at the end of the lesson.

Copyright DASSAULT SYSTEMES
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Curvature Analysis

You will learn how to use the Mapping Analysis tool to analyze surface
curvature

Analysis E
| % @] B B 7)| 72

Copyright DASSAULT SYSTEMES
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Why use Curvature Analysis?

Curvature analysis of surfaces are generally used to help model high quality surfaces.

Abrupt changes of curvature on a surface (for example on a car exterior body) can be easily seen by
the naked eye and must be smoothed.

Copyright DASSAULT SYSTEMES
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What is a Curvature Analysis? (1/2)

Curvature analysis of surfaces is used to help detect the imperfections on surfaces.
Abrupt changes of curvature on a surface can be easily seen by the naked eye and must
be smoothened. The curvature analysis measures the curvature on each point of a surface

according to the following method :

Curvature radius in one point (R): represents the local convexity of the

surface

The curvature in one point (C):C=1/R

is the inverse of the radius
, If radius R smaller

If radius R greater

Intersection
Plane / Surface

Radius (R) 12757irim

Radius measure of the
surface intersection with a
cutting plane

Copyright DASSAULT SYSTEMES

curvature C is smaller

curvature C is greater

Curvature measure of
surface intersection with
cutting plane

o AL

Curvature (C)iigngmms

the
a

STUDENT GUIDE

Student Notes:
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What is a Curvature Analysis? (2/2)

If we rotate planes around the normal On these intersection curves we can
vector on a point of the surface, we can measure an infinite number of curvature
build the intersection of these planes with values for this point.

the surface. Here the direction for the

Normal

—7 minimum and maximum

e T curvature are perpendicular
N . Point on surface - M
i |\t _ l ‘
—) (né
B
~—

At each point we will have a maximum curvature value “CM” and a minimum curvature value
“Cm.!!

The Mapping analysis tool allows you to measure these minimum and maximum values
(Minimum/Maximum analysis), the mean value (Gaussian analysis) and to see the inflection

—“ 9909

Gaussian | Cc=| Minimum Maximum Inflection area
CM.Cm

STUDENT GUIDE

Student Notes:
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Measuring the Mean Curvature on a Surface.

Select the customized view render style :

3,

B
Ple@ 8875 e

" Gaussian

— Dizplay Options
Select the surface where you want to examine the curvature: | | bolorScale
(1 On The Fly
[ 20 Minkdax

[T Highlight e
— Analyziz Options

Select Gaussian as analysis type :

[ Pasitive only

Fadiuz Mode
Adjust the color range fields by right clicking on the EmJ—]E

thresholds values.
@ 0K I JEanceII

ONORORORO

Pass the mouse over the surfaces and read the
curvature values shown in order to get a general
idea of curvature variation on the part.

Ur :79.54e-24 Rad Infinite
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Measuring the Minimum or Maximum Curvature on a Surface.

Select the customized view render style : @,

Analyms

z? @llln..,,. ‘ :g @_ i‘_?\j ‘ i’l‘ﬁ

@ Select the surface where you want to examine the curvature

Select Minimum or Maximum as
analysis type :

Adjust the color range fields right clicking on the thresholds values and on the colours boxes.

Surfacic Curvature ... [E3

BibAinirmum BEt A=

Pass the mouse
over the surfaces
and read the
curvature values
shown in order to
get a general idea
of curvature
variation on the
part.

Min Value

0.000245832

MaxMaiee | R D '

0.00326627

Lse Min Max I

Copyright DASSAULT SYSTEMES
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Checking a Surface Using the Limited Radius
Use the Limited Radius analysis to check if the surface can be offset or to check if a

Surfacic curvature [E B3

tool (an end mill) with an end radius can mill the part.

@ Select the customized view render style :

5.

@ Select the surface where you want to examine the curvature:

@
©,

1in value

Orm
Max Yalue

0. 187 mim

Use Min Max i

Copyright DASSAULT SYSTEMES

Select Limited as analysis type :

Set the limited radius value :

—Twpe ———————————

[ Limited = i Limited jl‘
— Display Options YGaussian I
4 Color Scale iMinirurn

1 On The Flu g

(] 30 Mintd ax

I U I |
— Analysis Options

] Pasifive-anly

. ¢ \H\\
] Fadiuz Made // g 4
o S e
é""‘-m.,

& 0K & Cancel |
- <

In the green area,

the defined tool
could not mill the
part.

Pass the mouse
over the surfaces
and read the
curvature values
shown in order to
get a general idea
of curvature
variation on the
part.

STUDENT GUIDE
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Checking the Inflection Areas on Surfaces.

Using the Inflection Area analysis type you can see where the curvature sigh changes.

@ Select the customized view render style : @

Analysis |
U i3 e@n 887
% @ Select the surface where you want to examine the curvature:
% @ Select Inflection Area as analysis type :

In the blue areas, the
Gaussian curvature (mean) is

negative.

Inflection Area j[i
]

Gaussian i

Minimum

imurm

L E N

Surfacic Curvature ... [E3 |

Min Walue
-0,000293442
Max Yalue

. 0.000162163

In the green area, the
Gaussian curvature (mean) is

positive.
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Additional Information on Curvature Analysis

The Analysis is calculated on the mesh used to display the object, the precision of the analysis
depends on the display settings.

P — . 1
T( Options Mavigation | Performances | Thickness | Tree | Yisualization I:
s'w—m General Oeclusion culling

O Occlusion culling enghled

— OB cormpatibily 30 Accuracy Fix the 3D Accuracy to the

minimum value to have a
better analysis rendering.

—%& Farameters @ Propotional  e—
i) Fixed: ool

—f? Dewvices and

‘3D Accurecy > |

) Propotional:

052 i

@ Fixad: |

Curves' accuracy:

Copyright DASSAULT SYSTEMES
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Surface Analysis — Recommendations

You will be given specific methods and recommendations concerning Surface
Analysis and Repair.

Copyright DASSAULT SYSTEMES
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Tips on performing Surface Analysis Student Notss:

As a general rule of thumb, the following tools of GSD workbench are useful to obtain
an initial assessment of the surface quality of a part.

1. Visual — make sure you place a metallic material
on the part and shade in material mode. Also
reduce the “Accuracy” values in Tools + Options
+ General + Display + Performances.

2. Surface Connect Checker — verify internal
connections on the surface. Make sure they
conform to specifications.

3. Inflection Area Analysis (under Surfacic
Curvature Analysis tool) — look for color changes
that are not in areas where inflection changes are
expected.

4. Draft Analysis — make sure the part conforms to
all molding or forming criteria.

Copyright DASSAULT SYSTEMES
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Surface Analysis

Recap Exercise

. 15 min

w Perform an Inflection Analysis

w» Find the minimum inside radius
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Do It Yourself (1/2)

Part used: CATGSD_F_Surface_Analysis_Recap.CATPart

w Perform an Inflection Analysis on the part.
# Click on the Surfacic Curvature Analysis icon.
4 Choose type “Inflection” area.
# Select the seat surface.

Copyright DASSAULT SYSTEMES

ection Area

—Display Options
4 Color Scale
[l o The Fly
[ 30 MinMasx
(1 Mo Highlight

—Analysis Options
1 Positive arly
[ radius Mode
B

ok I |iC-Eurn:eII

o
=

Notice areas of green and blue color. You are looking
for is areas of infection that are out of place. On this surface,
all the color changes are reasonable

STUDENT GUIDE

Student Notes:
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Do It Yourself (2/2)

= Delete the Inflection Analysis from the specification tree.

w Find the minimum inside radius on the part.
# Click on the Surfacic Curvature Analysis icon.
# Choose type “Limited.”
# Make sure the panels appear as shown.
# Select the “Whole top surface.”

Notice areas of color indicating minimum radius. Notice the minimum
radius in the panel for this surface. This may be critical information for
Homologation or for manufacturing.

Copyright DASSAULT SYSTEMES

Surfacic Curvat... [EJEl ;

facic Curvatur

Min Yalue
10rnr

Max Walue

Le+012mm

surfacic curyatufsilis 3|

—Tvpe

|Lirnited =]

—Display Options

4 Color Scale
[]on The Fly

(1 30 Miritax

[ M Highlight

— Analysis Options

[ pasitive iy
i | Radius Made

= E
@ Ok I ﬂCanceII

STUDENT GUIDE

Student Notes:
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Additional Surface Design Tools

You will learn the tools which are commonly used to design a surfacic model
and Molded Parts.

& Improving Geometry Stability
& Improving Geometry Quality
&= Checking Molded Parts

Copyright DASSAULT SYSTEMES
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Improving Geometry Stability

You will learn about few surfacic tool which are used to improve
geometry stability.

» Federating Elements
# Blending Vertex when making fillets

Federating Elements

Blending Vertex when making fillets

Join Definition

K2 E3 |} Exctract Definition 7| x|

Elements T o Join

Revolted Propagation t';.-'pe:ITangent conkinuity ;I
Blend. 1 i
Ewtrude Element(s) to extract SgE e N E=l=1e} @l
Support ;[0 selection
&dd Mode Remove Made |

[ Complementary made
Parameters F eratiop?™ -ETewents To Bemove |
TR S —
Tangent continuity ﬂ

Diskance Threshald |U- L

Revaolute, 14Face. 1

&ngular Threshold |D.5deg

L] b ek

Cupvature Threshold I 0,96

Add Mode I Remove Mode | -
Hide parameters << |

@ 0Ok ] aﬁpply.l ﬂ.Cianc:e-II

@ cCancel | Preview |

Copyright DASSAULT SYSTEMES
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F d - E I Student Notes:
You will learn how to federate elements while joining surfaces and extracting
faces
Operations
Join Definition Extract Definition 1 x|
— Elemnentz ToJain . i IT bcontinit ;I
— ropagation bype:| Tangent continuity
Blend. c
Earude 1 Element(s) ko extract
SuUppark | |th:- selection
&dd Mode Remove Mode I [ ] Complermentary mode
Fararneters Jl Sub-Elements To Remave |
Tangent Cﬂntinuity j DISIIEII'IEE ThrESthd I l:l' 1|T||T| E
Hevoliehace ] Angular Threshold | 0.5deg =
g Curvature Threshold |06
g Add Mode I Remove Mode | L2 Rordmeters {:{:J
2 @ cancel | Preview |
z @ ok | @ spply | & Cancel |
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Why Federate ? (1/2) Student Notes:

1- Surfaces are made of several faces.
Elements created from a surface are in fact created from its faces.

The pad has been created with the
option “Up to surface”, using the blue
surface.

A fillet has been added to the top edge
of this pad.

This edge depends on a face of the
blue surface.

2- A modification of the part geometry may lead to a change of the supporting face.

The sketch supporting the pad has

been modified so that the filleted edge ~
does not lie anymore on the same face \

Copyright DASSAULT SYSTEMES
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Why Federate ? (2/2)

3- This change can lead to an update error because the elements created from these

faces are no longer recognized.

During the update of the part, an
update error occurred : the filleted
edge is not recognized :

4- Federating the faces of the surfaces, this kind of update error does not occur anymore.

Update Diagnosis: Partl

Feature

4| |

i

Edit I
Deactivate I
|zalate I

Dielete I

4 face, an edge, or & wertex i nolonger recognized,

Cloze I

To solve the problem, you just have to
federate the faces of the blue surface.
Then the part is updated without any
problem :

Copyright DASSAULT SYSTEMES
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Federating Elements while Joining Surfaces Student Notes:

Joining surfaces, you have the possibility to federate the faces of the resulting surface

@ ) Join-Healing |

@ Select one by one the elements to be joined together.

i i Join Definiti
Expand the new “Federation” panel in the etttk (7] ]
join dialog box. — Elements To Join

B T T E L f

Parameters [ Federation ESub-EIemer{ 4| ¥

E IN::: propagatiorn j

Remove Made

__________________________________________________________________________________ Sub-Elerients To Remove |
@ Select one face of the join surface and [ ] check tangency & Check connexity [ Check manifald
choose a propagation type. (] simplify the result
I o e e [ Ignore erronenus elemerits

i Merqing distance | 0,001 rrrn @
b IND propagation - =
O Fevclute. 1\ Face. | prapagation [ Angular Thresheld [/ o:5ied

Y @ ok | & cancel | Preview |

.
@ Click OK to create the federated joined
surface.

Copyright DASSAULT SYSTEMES
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Federating Elements while Extracting Faces

Extracting faces from a solid, you have the possibility to federate the faces of the resulting surface

@ Operations B m |
|88 %, @ﬁ?, R | (@R

Select one face of the solid.

g

Extract Definition i

Choose a propagation type. p  Propagation bype: |Ee el pa gy

Element(s) to extract SSgEiesal=1a=5

Support : [Mo selection

[ ] Complementary mode

. . . [}
Activate the federation switch. >

@O ® OO

Distarice Threshold ID- L E
Click OK to create the federated extracted Angular Threshold | 0.5deg —
surface. . Curvature Threshold I 093

Hide parameters <= ]

@ O I & Cancel | Preview |

Copyright DASSAULT SYSTEMES
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Blending Vertex when Making Fillets

You will see how to easily make fillets on sharp edges that are incident to a

sharp vertex point

Edge Fillet Definition

2] x|

Edgefs)to keep:  |Mo selection

3 |

Support: IExtrude.l
Extremities: |Smoc-th
Radius: lSmm

2 elements

Objecti{s) tao fillat:

Propagation: ITangencv

Mo selection
Elend corner(s) I

&
&

Lirniting element(s):lNo selection |

:'I Setback distance: | 10mm

Opkions

[ conic parameter: IU-E
[ Trim ribbans

2 Trim support

Copyright DASSAULT SYSTEMES

vYariable Radius Fillet Definition e |
Suppork: [Extrude. 1 Edge(s) to keep:  |Mo selection @I
Extremities: ISmooth LI O circle Fillet
Radius: |5mm E Spirie | INO selection
@ oK ] 9 Cancel ] A2 Edge(s) to filst [Extrude. 1iEdge.2 i&|
A— E215) [O Tilet: xrrude. E.
2 g Lirniting e\ement(s):'No selection &
Propagation: lTangency e
S Mo selection
Point Elements [7] Wariation Blend carner{s) ||
Points:
; - Sethack distance: | 10mm
Paint On Edge. 1 Yariation: |Cub|c =

Paint ©n Edge.2

Remnoye I Replace I

Options

[ coniic parameter: IU.E
[ Timn ribbions

"3 Trim suppart

[ Mointernal shatp edge

“aless I

3 - ) Cancell Presvigw l

STUDENT GUIDE

Student Notes:
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Why this Tool ?

When the initial geometry on which lies a sequence of fillets is modified, the sequence
of fillets may fail and the designer may have to have a new fillet sequence :

Copyright DASSAULT SYSTEMES

Edges to fillet

Update Diagnosis: Part10 EIE3
Feature Diagriosis Edit I
EdgeFillet. 4 Irnpossible relimitation. O TR e soe s I
al | ﬂ zalate. |

Impossible relimitation, ;I Delete I
orr

The local topology or geometry is too
-
4| | 3

The Blend Vertex allows you to make fillets that are more stable during the modifications ...

STUDENT GUIDE

Student Notes:
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Blending Vertex when making Fillets (1/2)

@ Select the edges on which you
want to make fillets :

®

Click on the “More” button to
expand the fillet dialog box :

Edge Fillet Definition

Suppart: |Extrude. 1
Extremities: ISmouth
Radius: [M
Cibjectis) ko fillet: 3 elements
Fropagation: |Tangency

Options

[ Conic parameter: |0-5
[ Trimn ribbans

S Trim suppott

Mare > I

@ oK I & Cancel I Preview |
¥ariable Radius Fillet Definition 21
Suppork: |Extrude.i Edgeis) to keep!  |Mo selection @
Extremities: ISmooth LI O Gircle Fillet
4 T s |5mm = >
Edge Fillet Definition _IEI — == i5pine | [ria =election
fillet: Extrude. 1|Edge.2
e I Hrude. 11Edge QI Lirniting e\ement(s):lNo selection Ej
SUppOrE: |Extrude. 1 Edae(s) ko keep:  [Mo selection (ﬁl | on: |Tangency |
o Mo selection
. I— Wariation Blend cornet(s) II
Extremities: |Smcn:th ;I — - ;
Lirniting eIement(s):lNo selection [ﬁ ;
5 Sethack distance: | 10mm =]
Fadius: lSmm = =
) ' e Blend carner(s) I Ma selection — Options
Ohijectis) ko fillet: 2 elements =
parameter; IU-l5
Propagation: | Tangency x| [Fethack distance: f 1arom k= i [ o internal sharp edge
ODtiDHS Lppork:
O Conic parameter: 0.5 <eless |
[ Trirn ribbons & cancel | preview |

S Trim support

Copyright DASSAULT SYSTEMES

@ ok | & cancel |

Prewig I

STUDENT GUIDE

Student Notes:
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Blending Vertex when making Fillets (2/2)

E Blend corneris) IIN':| selection

i|Setback. distance: I 10mim lad |

______________________________________

@ Click on the “Blend Corner” button :

CATIA automatically detects the existence of
a sharp vertex point common to the edges
you selected :

@ Click on OK to confirm the fillet
creation :

Copyright DASSAULT SYSTEMES
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DO it YOUI‘SG" Part used: FilletBlendVertex.CATPart

Create a 5 mm edge fillet on these 4 edges
using the new “Blend Corner” option :

>

Edge Fillet Definition EH |
Suppork; | Trirn. 1 Edgels) to keep:  [Mo selection @l
Extremities: 5 th &

HEPEMILES I mee J Lirnitirng element{s}:lND selection @l
Radius: |5|TI|TI E =
Blend I::n:nr'rnzer'.}
Obiject(s) ko Fillet: |4 elements @l MELI Corner .2
Propagation: ITangency j Setback distance: I o E
— Oplions
[ Conic parameter; I'-i E
L] Trim ribbans

a3 Trim suppork

Copyright DASSAULT SYSTEMES
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Improving Geometry Quality

You will learn about a few surfacic tools which are used to analyze and improve
geometry quality.

Healing Surfaces

w» Healing Surface

w» Tolerant Modeling

w» Connect Checker

Ex=0.104rnm
“~

S

-

kin=0mm

-

The Connect Checker

Tolerant Modeling

tin < Max=013deg

L

0.4 mm / . Min=0.719deq

Copyright DASSAULT SYSTEMES
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Tolerant Modeling

You will see the tolerant Modeling Concept.

'—Smookh parameters

o Angular Correckion |1':"1|E';I

d Deviation IIII.lmm

Copyright DASSAULT SYSTEMES
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Why Tolerant Modeling? Student Notes:

Sometimes the input wireframe and surfaces are not of desired quality. Using these
elements propagates the problem to child elements.
Tolerant Modeling aims at creating good results using imperfect inputs.

----------------------------------- . As seen in this example there is a gap

<=~ between the two curves. You will still
i succeed in creating a fill surface using
the three curves , because of Tolerant

\/ i Modeling.(The gap should not be more
i than 0.1mm).

Multi-sections Surface Definition

Mo | Section | Tangent i Closing Poink l
1 Boundary. 7 Adaptive sweep.3
2 Skekch.10

Guides | Spine | Coupling I Relimitation iCe‘: dI 3

Mo | Guide | Tangenk I
1 splitz
Z  Paralele

Notice reduced

edges on the Feplace I HEMYE I G

2]

% surface. —Smooth parameters

o

% 4 angular Corvection | I 10deg E
d

-

5 ) ) A Deviation IU-l'T"T'
2 Before Application of Tolerant After Application of Tolerant

g Modeling Parameters in Modeling Parameters the & Cancel | Freview |
£ Multisection Surface there are edges is reduced. =

°© many edges.
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What About TOIerant Modeling Student Notes:

Some of the tolerant Modeling facilities are inbuilt and no Ul is available.
There are settings in Tools > Options > Shape >Generative Shape Design >General
from where you can set some of the Tolerant Modeling parameters.

b L T s T e e e e et e s e e s e e 1 1
' i General | “Work On Support | i ‘{9
Affects Join and

Healing Operations.

Tolerant Maodeling (Defaulk walues at creation)
< Inputs parameters
L

! Merging distance: I I 0. 0imm E

I o Tolerant laydown i

Sweep, Multi-sections
surface, Blend, Split,
Trim, Fill, Extrapol .

Oukpuks parareters
i Conkinuity Type: | @ [one O Tangency () Curvature

|

! ,. Affects Parallel Curve,

Mazimum deviakion: IIII.EIEIlmm E
Affects Project, @ ~----—----— -
Parallel Curve.
E_;. *‘@v Affects Project, Parallel Curve, Sweep,

Multi-sections surface, Curve Smooth .

Copyright DASSAULT SYSTEMES
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What iS T0|erant Laydown? Student Notes:

Some features require wires that are laid down on their support shell. When those

supports are created within a tolerance (tolerant modeling), this tolerance has to be used
to lay down the wire on the support.

L Update Error
0.imm _---.-*--_-_‘ ” E

- L Q Parallel.1: Topological operators: an input wire does not lie on the shell support,

- Project it on the support, and use this projection,
/

The wire does not

lie on the surface If you try to create parallel curve on the surface, using

and the distance the curve shown in the figure, CATIA will give an error

is 0.1 mm as it is expected that the curve should lie on the
surface.

MEChamCal Lesign
General Stark O Support

Tolerant Modeling (Default values at creation)
= Inputs paramekers
& puts p

Merging distance:

Tolerant: laydown

UEpUES parameters

Continuity Tyvpe: @ fone ) Tangency ) Carvature
Maxdimum devistion: [0.001mm = Tolerant laydown projects the wire on the
support within the tolerance.

Select this option to make tolerant laydown

work. The limit for Laydown is 0.1 mm The support must thus be large enough for

the whole wire to be projected

Copyright DASSAULT SYSTEMES
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Tolerant Projection for Fill and Extrapolate

Tolerant Projection for Fill and Extrapolate lays down the input wire on the surface
within the 0.1mm limit specified for Tolerance Laydown and makes possible the
creation of Extrapolate and Fill which which otherwise would not have been

possible.
[ P AT R R A R A R R R R A A I R T 1
1| Smooth sweeping 1
| = 1
! L] sngular correction: I':'-5'2|E';I ;
0.1 mm o Devigtion From quideds): IU- Lrnm E

Positioning parameters

[l Position profile  Show parameters == J

The surface shown here has been created by sweep operation using the curve as shown.

Tolerant smoothening parameters were used and thus the surface is smoothened but there is a
distance between the surface and the input curve.

Em====== S ———

—r—l
[l Extrapolate Definition x|,

I
! = Inputs parameters —

I
I
| Boundary:  [Sketch.l
I
I

| 1
! : Karging distance:
. |
Extrapolated: |Spl|t.1 1
| )
________________________ L rjniliv-ic-'a_vn_l
A ndary
T

EExtrapolatec,i

A ABduadiry !
YE><tr51polaw'1 '

EEEREEEEEEES \/ Successfully |

Extrapolated. :
Extrapolate not possible because Tolerant Laydown not specified.

Copyright DASSAULT SYSTEMES
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Connect Checker

You will learn how to use the Connect Checker tool to analyze the connection
between surfaces.

Analysis

Max=0,019mm Zi s
ax=1,399m M=

Copyright DASSAULT SYSTEMES
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Why the Connect Checker?

For surface modeling, to ensure good transition from one surface to another, the Connect

Checker allows the user to examine :

w GO0 (mm)
w G1 (deg)
wG2 (%)

w G3 (deg)

along an edge joining two surfaces.

Copyright DASSAULT SYSTEMES

Max=5.333deg

G1 analysis

Min=0.7 13deg

1'.

Min Yalue
Ornrm
Max Value
0.019mm

[ ] auta Min Max

o) |

G2 analysis

Max=178.344deg, L

—Elements

Jource;  PRR— @J
Targeft! o selection .ﬁl
—Iype ———————————————

2 B

@ Boundary O Projection

4 surface(s)

3 Connection(s)

CQuick, | Full |
oo | et | Amplitude
i K |lUIJ E
Dlspay
B
il

— Connection

Minirurm Gap Maximum Gap

o B [ B ‘ |
—Information r— Discretization
lg IE G;ll m;l i !| !”!!l I!!!!!! !!!!!!!!!l
—Max Deviation
G0:0.019mm GZ2:199.63

G1:11.767deg

53:178.344deg

] o Cancel I

G3 analysis

Max=148.812deg

STUDENT GUIDE

Student Notes:
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How to use the Connect Checker (1/2)

Select the Connect Checker Icon @

Click Surface-Surface Connection type.

would like to check the connection. (In case no
connections is found between the selected surfaces
CATIA displays an information).

h
3

o0

Choose the type of Display you require. ———> { ~ Connection

oose the Analysis Type : G0, G1,G2 or

@ Multi-Select the two surfaces between which you

— Type

= E

@ Boundary ) Prajection

21 x|
—Elements
SR 4 elements @]
i [Mo selection ;ﬁj

gl 4 surfacels) P

3 Connection(s)

Quick| Full |

- | &3

rhmplitude

S

TR ET

B

Minimurn Gap

|Dmm E

Mazximum Gap
e

—Infarmation

Discretization

—Max Deviation

G0:0.019mm
G1:11.787deq

G2:99.63
531175, 3449deg

@ Ok I 'jCanceIl

The number of selected
elements and the
number of detected
connections are

displayed.

E Quick | Full |
1
1
sl
v [ao [oamm [
7} 1
g ' . I> 0. 1rmm Pt
g e | [oosdes B
o : ] 0.05deq
[ 1
5 i
F ! Connection
2 1 Minimurn Gap Maximum Gap
a | fo =) jo.3
ol I mm \3mm
s Ve B A e M | PR
z
o
(8]

Select the Quick tab to obtain
a simplified analysis taking into

account tolerances (G0,G1,G2 and G3.)

STUDENT GUIDE

Student Notes:
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HOW to use the Connect Checker (2/2) Student Notes:

Adjust the color ranges taking account your
Minimum and Maximum values

@ Check the analysis result on the

You can modify the thresholds values
geometry.

and the corresponding colours by
right-clicking on it.

This way, you can adjust the colour
range fields.

Max—0.0121m

Color [=]

Min Yalue Linfresze
Note the Minimum and Maximum values F———p  0.003mm 75 ned 25
between the two surfaces. Max Yalue Mo Color i B IR
0.019mm - Dty | Scaesl]
[ ] auka Min Max

Click OK to confirm.The Connection Analysis is
added to the specification tree

Copyright DASSAULT SYSTEMES
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Healing Surfaces
You wiill learn about the Healing operation

@Mirrur Shell

— <7 xy plane

—<~ yz plane

—<7 zx plane

-5 PartBody

T"% Scan points

T"@ Construction Planes
T"@jGrnup—F‘aﬂing Line
T"@jGrnup—Majnr Surfaces
=& Blends

$--.7 Lower Boundary
_":{-ﬁ Blend Spine
- Upper Boundary
—- Split Top

—=. Split Top

— 7 Blend blend

#8! Final Shape

ar- ® Point13/
>

|

+-

< I direction

Healing.1

Copyright DASSAULT SYSTEMES
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Why Healing? Student Notes:
. . . @ Fartl
While Join is a topological integration of surfaces [ s
into one logical surface, HEALING will e, X/ plang
mathematically deform the shape of surfaces at [ ama v7 plane
boundary areas so they smoothly blend into one — .’ Zxplane
another. N Wy
=‘ﬁ% Qpen bodwl
When physical parts are manufactured from CAD PR .
models, the machining is guided by the exact T_ % '
representation of the individual surfaces. Hence, § s Sketeh? N
Healing is important to ensure that each one of these /) Sketoh 3
surfaces transitions smoothly between one another. ) Sweep ]
~-# Sketch 4
f@ SWeeEp.2
t—: Healirg.1

= Frer Fnrm Analysis.?

iy
(;:’_!\J Surface Connection Analysis.1

Copyright DASSAULT SYSTEMES
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Healing Surfaces (1/3)
@ A Operations
1 SR |
@ Select directly the surfaces to heal.
P,
y ™.
. N 2
// . /i/? \\\ —Elements Ta Heal:
\\\\ “@\_‘ > i
\\ \\, e
\\ //>
~.
. Add Mode I Remove Mods I
Choose if you want to heal | Parameters I Freeze I sharpriess I,\fla.lalizatiu:un I
the point discontinuities or = Continuity: [Tangent k' )
the tangency discontinuities. Merging distance: | 0.2mm = 1
Distance objective; |0.001mm = i é;lh;ihh'it;'_é;é;{t"'"""""'""E'i
Tangency angle: | 0.5deg [ ; Merging d Faint E
Tangency objective: IU-EdEQ 2 oo SRR -
g @ o | @ cancel Preview
2 ey - -
3
8
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Healing Surfaces (2/3) : Parameters
The objective of the parameters is to choose the discontinuities you want to heal or not :
@ Key in parameters : e s R R
! Quick | Full |
Note : a Connect Checker analysis can help to choose
these parameters : e = B
@ ; »[o.0sden [ | &3 | [0050e0 (2]
% i — Connection
{ Minirmurm Gap Mazimurn Gap
E |Dmrn =) |2mm =) ‘
i r—Infarmation ——————— —Discretization
B N R ™
i —Max Deviation
i |Go:mm 216,54
J L O e —
Porameters | Frecze | Sherpness [isus ([ S e S
ECDntinuit';.f: ITangent j/ Merging distance
'Merging distance: I 0. 2mm | i | Gap value >
iDistann:e objective: I 0.00 L rarn k24 : >
| i Distance Objective
1 Tangency angle: I Edeg E :
i Tangency objective: I 0.5deq| E\
[ 1
»| These parameters are thresholds that allows you to:
';'.: - define the discontinuities to be healed (Merging distance and Tangency angle
#| Tangency angle). | Tangency discontinuity value >
_‘nf - define the discontinuities you consider it is not necessary to
| heal (Distance Objective and Tangency Objective).
8 Tangency Objective
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Healing Surfaces (3/3) @ T
|
@ Click on OK to confirm the healed [# Sketchi
surface creation. m Skatch 2

S Lo #-[ sketch3
] itive: [0.5d .

i Tangency objective I f @ _f) SWEE[CI.1
| #-[ Sketch4
@ ok | @ cancel | Preview | —;{J Sweep.?
S Healing.1

Note : a Connect Checker analysis now shows :

sy

Gl
-

>|D.Dldeg E El

—Connection

Minirnurn Gap Mazimurn Gap
| i =) | 2mm =) ‘

r—Information ———————— —Discretization
’7 I!!!!!! Wy

>|D.05deg E

—,

A A ] A

—Max Deviation

G0 Ornm G2:43.97
51:0.01deg G3i42.907deg
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Additional Information on healing (1/2)

While healing surfaces, you can freeze some faces for them not to be modified by

the healing operation.

You can choose to freeze any face you want ...

—Elements tao freeze

add Mode Remove Mode

iD?Freeze Plane elements :

1
'[1 Freeze Canonic elements
1

_____________________________________________

o Freeze Plane elements

o Freeze Canonic elements

Copyright DASSAULT SYSTEMES

This face has been left unchanged.

This plane face has been left unchanged.

STUDENT GUIDE

Student Notes:
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Additional Information on healing (2/2) Student Notes:
You can visualize a diagnosis while healing surfaces
5 TG 0,98 _
- %E,mm 5]”11? / . /

' Shu:uwn zolution(z]:
. ﬂ &l 2 Mot cormected ) Mone

You can choose to visualize the discontinuities interactively, placmg the mouse on the
discontinuity to make the text box appear

| > PT: 0.88mm

You can also display the information sequentially :

£ TG 0.95997 1 FT: 0 A69mm
The total number of
discontinuities is '
+——— displayed.

:1 /4 >>|

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 221



Generative Shape Design

STUDENT GUIDE

Student Notes:

Checking Molded Parts

You will learn about tools, commonly used while creating a Molded Parts.
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Generative Shape Design

Draft Analysis

You will learn how to use the Draft Analysis tool to analyze the draft values of
surfaces or solids
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Why Analyze Draft? Student Notes:

Cast and Forged parts need dies and molds for manufacturing. While doing the
die/mold design, draft allowances are required to be given so that the parts can be
extracted. Drafts need to be analyzed to determine extractability of the part.

For NC Machining, a part is analyzed to look for negative Draft angles in order to
determine if a 5-Axis NC machine will be required to cut the part.

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 224



Generative Shape Design

STUDENT GUIDE

Using the Draft Analysis Tool (1/5) Student Notes:

@ Select the customized view render style : @

Analysis £

') B%] 882 % IT

Select the Draft Analysis tool Display ———
s o]

—Direction ———

Select the surface to be analysed @ ﬁ E
L &7

©

—Information

Dir %+ 0,00
Cir ¥+ 0,00
Dir 2+ 1.00

& Cancel l
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Using the Draft Analysis Tool (2/5)

@ Choose the quick analysis mode or the full analysis mode :

—Mode
Quick Analysis _F 3 Full Analysis

Mode — Display Mode
s ] ¢ Draft Analysi.1
— Direckion

i

2 &

— Information Unfreez

Dir % ¢ 0,00 o ko | 2
Diir %y 0.00

D 22 1,00

Hue[ 235 Red] 255
sat] 240 Green[ 0

Buef 0

e
Q Apply | & Concel

o Cancel I

In quick analysis, you can set three parameters
showing positive, Negative and zero (neutral) angle
and assign the colors to these parameters for a
quick view of a draft angle in a part

You can modify the thresholds values and the
corresponding colours by right-clicking on them.
This way, you can adjust the colour range fields.
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Using the Draft Analysis Tool (3/5) Student Notes:

Faces with zero draft OR faces
parallel to pulling direction

Faces =>3 degree draft

Faces less than 3 degree draft

Draft Analysis.1 [EJE

You can Visually analyze the part based on the color assigned
with an angle value.A range of colors can be assigned to visualize
the varying draft angle.
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Using the Draft Analysis Tool (4/5) Student Notes:

@ You have now to adjust the draft direction. In the dialog box,selectl ﬁ |

@ Select OK to keep the history of the analysis in to the

aps . 1 |iAnnl Position Angle J
Specification tree aong - [ e &

1
1 1
' Alona ¥ Ormrn I Odeg E ]
1 1
! Along 2 Omm I 90deg E ]
_________________________________________ '

You can edit the compass
proprieties to precisely define the
draft direction.

- I Thirecton -~ — 1

A compass giving the current | E ﬁ - |

draft direction is displayed. |7 @ ‘Lﬁl :
Lock or unlock Set the compass
draft direction to draft direction

The Blue plane is the plane tangent to the analyzed
surface at this point..

Arrows are displayed under the pointer.

Green arrow is the direction normal to the surface,
the Red arrow represent draft direction.

The displayed value indicates the angle between
the draft direction and the normal vector to the
surface at the current point.

Analyses under the running point, so you
can navigate with the pointer over the
surface
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Using the Draft Analysis Tool (5/5)

Draft Analysis.1 [E[El B3

Results of full Draft analysis
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Results of Quick Draft analysis
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R f I L - Student Notes:
You will learn what a Reflect Line is and how to create it.
T—— Reflect Line Definition EdE3
Type: @ Culindrical 2 Conical
Support [Revolute.1
Direction: |Z &z
Angle: I'I deg E
Angle Reference: @ Nomal O Tangent
] Repeat object after OF,
@ Cancel | Preview |
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Student Notes:

What is a Reflect Line

Reflect lines are curves for which the normal to the support surface in each point presents the
same angle with a specified direction. It is very useful to find the parting plane of a complex

surface.
If we perform a Draft analysis
:> on this part, we can see,
thanks to the red areas that the
part is non extractible. ::>
:> Thanks to the Reflect Line
curve, we can cut the part in
two extractible parts.
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- . Student Notes:
Creating a Reflect Line I
@ YWireframe 1= | FrojectCombine... E3
. /ol ze e 0.R
Direction
@ Select a support surface and a
h_i A .
You can define one of the X,Y or Z
axis by opening a contextual menu in
the Direction field.
Key in an angle representing the value between the
selected direction and the normal to the surface.
Reflect Line Definition EHE Reflect lines
You can Type: @ Cylindrical 1 Conical
:ﬁﬁf\ta:t:)eption Support | Multi-5ection. 1
" for the ang|e Direction: |Line.1
2 | computed N
s i
§ between the Angle Heferenlce Mommal 2 Tangent
2 normal to the [] Repeat object after Ok
z | support and sl S
% | the direction. i S Click OK to confirm reflect line creation
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Summary (1/3)

Congratulations

You have become familiar with Advanced tools of Generative Shape Design.
You have learnt different tools from different lessons as follows:

Lesson 1: Introduction to Surface Design

&

Revised the Surface Design basic tools which are covered under Fundamental course.
# Overviewed the Generative Shape Design Workbench.
# Learnt more about Managing Features and Geometrical Sets.

4 Finally performed the a recap exercise ‘Managing features’ and ‘Shampoo Bottle’.

Lesson 2: Creating Advance Wireframe Geometry

% Learnt GSD Similarities for MD2/HD2 configurations.
# Learnt creating an Extremum, Connect Curve.

# Performed recap exercise on ‘Advance Wireframe Geometry’.
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Student Notes:
Summary (2/3)

Lesson 3: Wireframe Analysis and Repair

# Learnt the need to analyze the wireframe.
4 Learnt about Connect Checker and Smoothing Curves.

+ Performed the a recap exercise on ‘Wireframe Analysis and Repair’.

Lesson 4: Creating Advance Swept Surface

# Learnt about ‘Swept Surface’, ‘Inputs for Swept Surface’ , ‘Different methods of
creating Swept Surface’,’ Adaptive Swept Surface’.

# Performed two recap exercise ‘Knob’ and ‘Housing’.

Lesson 5: Creating Advance Blend Surface

# Learnt about ‘Blend Surface’, ‘Types of Surface’ , ‘Creating fillets using Hold curve
and Spine’,’Creating Fillet using Law’.

+ Performed recap exercise ‘Advance Blending Surface’.
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Student Notes:
Summary (3/3) et

Lesson 6: Surface Analysis and Repair

# Learnt the need to analyze the Surface.
4 Learnt about Curvature Analysis.

# Performed the a recap exercise on ‘Surface Analysis’.

Lesson 7: Additional Surface Design Tools

*® Learnt about other surface Design tools which are commonly used to improve the quality
and stability of the surface and wireframe geometry.

2

Also learnt about tools used to measure the molded parts in virtual mode such as Draft

analysis and reflect line which helps the tool designer to decide the parting line and
manufacturability.

Master Exercise: You have performed the Master Exercise at the end of the each
lessons to practice the tools learnt in each lesson.
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