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Preface

CATIA Version 5 Generative Shape Design allows you to quickly model both simple
and complex shapes using wireframe and surface features. It provides a large set of
tools for creating and editing shape designs and, when combined with other products
such as CATIA.Part Design, it meets the requirements of solid-based hybrid modeling.

The feature-based approach offers a productive and intuitive design environment to
capture and re-use design methodologies and specifications.

This new application is intended for both the expert and the casual user. Its intuitive
interface offers the possibility to produce precision shape designs with very few
interactions. The dialog boxes are self explanatory and require practically no
methodology, all defining steps being commutative.

As a scalable product, CATIA.Generative Shape Design can be used with other CATIA
Version 5 products such as CATIA.Part Design and CATIA.FreeStyle Shaper and
Optimizer. The widest application portfolio in the industry is also accessible through
interoperability with CATIA Solutions Version 4 to enable support of the full product
development process from initial concept to product in operation.

The CATIA Generative Shape Design User's Guide has been designed to show you
how to create and edit a surface design part. There are numerous techniques to reach
the final result. This book aims at illustrating these various possibilities.
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Using This Book

This book is intended to help you become quickly familiar with CATIA Generative
Shape Design. You should already be accustomed with basic CATIA Version 5
concepts such as document windows, standard and view toolbars.

To get the most out of this guide, we suggest you start reading and performing the
step-by-step Getting Started tutorial.

This tutorial shows you how to build a shape design from a basic wireframe model.

The next sections present the main capabilities in the form of basic and advanced
user's tasks. It may be a good idea to take a look at the section describing the
workbench menus and toolbars.
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Where to Find More Information

Prior to reading this book, we recommend that you read the CATIA.Version 5
Infrastructure User's Guide.

The CATIA.Part Design User's Guide and CATIA.FreeStyle Shaper and Optimizer
User's Guide may also prove useful.
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What's New?

Editing Geometry:
Enhanced extrapolating surfaces or curves

New shape geometry capability: tritangent fillets and face-face fillets

Modified splitting and trimming capabilities

Creating Surfaces:
Enhanced lofted surfaces creation

Modified sweep creation capability

Creating Wireframe Geometry:

Enhanced spline creation capabilities

Modified projection creation capability

Using Tools
New analysis capabilities: mapping, draft and connection checking




Getting Started

Before getting into the detailed instructions for using CATIA Generative Shape Design,
the following tutorial aims at giving you a feel of what you can do with the product. It
provides a step-by-step scenario showing you how to use key functionalities.
The main tasks described in this section are:
Entering the Warkbench
Lofting and Offsetting
Splitting, Lofting and Filleting
Sweeeping and Filleting

=zing the Histarical Graph

Transfarming the Part
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This tutorial should take about 20 minutes to complete.



Entering the Workbench

I';@ This first task shows you how to enter the Shape Design workbench and open a
J==, wireframe design part.

Before starting this scenario, you should be familiar with the basic commands
qﬂﬂ common to all workbenches. These are described in the CATIA Version 5
Infrastructure User's Guide.

1. Select Shape -> Generative Shape Design from the Start menu.

= The Shape Design workbench is displayed.

2. Select File -> Open then select the GettingStartedShapeDesign.CATPart
document from the samples/ShapeDesign directory.

A wireframe design part is displayed.

In the rest of this scenario, you will use the construction elements of this part to
build up the following shape design.
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Lofting and Offsetting

——

:i@i This task shows you how to create a lofted surface and an offset surface.

Lofted Surface Defimtion : Loft.1

— Sections
N"| Section | Tangent| Clazing F'u:int|
1 Profilel
m 2 Profile?
£ . .
i 1. Click the Loft icon % — Guides and Spine
The lofted Surface Definition Guides | Spine |
dialog box appears. T Gide
2. Select the two section curves. 12 gugﬂz
Uide
3. Select the two guide curves.
Eeplace I Eemove I Add I

@ 0K I \;ﬁi‘-.ppl_l,ll *ﬁEanceII

‘.

4. Click OK to create the lofted surface.

Offzet Surface Definition

5 urfan::e:| Laft 1
Offset: Igmm E

5. Click the Offset icon @;‘;

Reverse Direction l

w OK I 'i.i'-.pplyl 'ﬁEancell

6. Select the lofted surface.

7. Enter an offset value of 2mm.
The offset surface is displayed
normal to the lofted surface.

8. Click OK to create the offset surface.
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Splitting, Lofting and Filleting

I'@" This task shows how to split surfaces then create a lofted surface and two fillets.

=
B3 1 ciick the spiiticon &2,
i

The Split Definition dialog box e e O
appears. uthing element: I o selechian

Other side l

w 0K I W Soply ﬂEan-:elI
o 'I

2. Select the offset surface by
clicking on the portion that you
want to keep after the spilit.

3. Select the first plane as
cutting element.

4. Click OK to split the surface.

5. Repeat the previous
operation by selecting the
lofted surface then the second
plane as cutting element.

6. Click OK to split the surface.

7. Click the Loft icon % :
The Lofted Surface Definition dialog box appears.
8. Select the edges of the two split surfaces as sections.

9. Click OK to create the lofted surface between the two split surfaces.

Fillet Defimtion
_ o Support 10 [Extrude. 2
‘53:;; _ Hadiusz: |3|:lmm H
The Fillet Definition dialog box Eaatremitie:s: [EAM_—_
appears. L] Trim support elements

@ 0K I @ Apply | @@ Cancel |




11. Select the first split surface
as the first support element.

12. Select the lofted surface as
the second support element.

13. Enter a fillet radius of 3mm.

The orientations of the
surfaces are shown by means
of arrows.

14. Make sure that the surface
orientations are correct, then
click OK to create the first fillet
surface.

15. Select the second split
surface as the first support
element.

16. Select the lofted surface as
the second support element.

17. Enter a fillet radius of 3mm.

18. Make sure that the surface
orientations are correct, then
click OK to create the second
fillet surface.
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Sweeping and Filleting

I'@"_ This task shows how to create swept surfaces and fillets on both sides of the

==, part.

You will use the profile element on the side of the part for this. In this task you will
also create a symmetrical profile element on the opposite side of the part.

- - .-
. . >
‘% 1. Click the Sweep icon ﬁ . Dol DUliierers (DI din

The Swept Surface Definition Profile type: |Line =

dialog box appears. Guide curve 1: [Mo selection

2. Use the combo to choose the | sping: [N zelection
Explicit profile type.

e | with Angle. |

Guide curve 2 | Mo zelection
[ ] Az middle curve
Length 1: [Omm =
Length & IDI'I'"'I'I |ﬁ

@ ok | @ sl | @ Cancel |

3. Select the guide curve.
4. Select the profile element.

5. Select the central curve as the
spine.

6. Click OK to create the swept
surface.




7. Click the Symmetry icon w

The Symmetry Definition dialog
box appears.

8. Select the profile element to
be transformed by symmetry.

9. Select the YZ plane as
reference element.

10. Click OK to create the
symmetrical profile element.

2
11. Click the Sweep icon ﬁ
again.

12. Select the guide curve and
the profile element.

13. Select the central curve as
the spine.

14. Click OK to create the swept
surface.

15. To create a fillet between the
side portion and the central part

click the Shape Fillet icon i% :

16. Select the side sweep
element and the central portion
of the part then enter a fillet
radius of 1mm.

17. Click Apply to preview the
fillet.

18. Select the other sweep
element and the central portion
of the part then enter a fillet
radius of 1mm.

Symmetry Definition E

Element: EE:-:truu:IeJ

Reference: |Line.1

@ 0K l la.-i'-.ppl_l,ll ﬁEanceIl




19. Click OK to create the fillet.
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Using the Historical Graph

I'@" This task shows how to use the historical graph.

=
E 1. Select the element for which you want to display the historical graph.
iy

2. Click the Show Graph icon "=
The Historical Graph dialog box appears.

Historical Graph

) . Profilet

' o Profile? |
‘B ArcZtnmmed
= ﬁ Guidel
: OZ

: Arcltrmmed
ﬁ Guided :

D1

In this case, you can examine the history of events that led to the construction of
the Loft.1 element. Each branch of the graph can be expanded or collapsed
depending on the level of detail required.

The following icon commands are available.

Add graph
Remove graph

Reframe graph

Surface or Part representation
Parameters filter

Constraints filter.

COEE ¢O



3. Just click the Close icon to exit this mode.
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Transforming the Part

I';gg' This task shows you how to modify the part by applying an affinity operation.

=1

Element: fHo selection

— Ois 2pstern
Crigir: |N|:| selection
#7 plane: [Mo selection
E 1. Click the Affinity icon "@ : Wamis: Mo selection
“#z The Affinity Definition dialog — Ratios
box appears. w1 =
e L E
2 |1 E

@ K j iﬂ.-'—‘-.pp.lu ﬂEancelj_

2. Select the end section
profile to be transformed by
the affinity.

3. Specify the characteristics
of the axis system to be used
for the affinity operation:

@ point PTO as the origin

@ plane XY as reference
plane

@ horizontal edge of the
corner profile as
X-axis.

4. Specify the affinity ratios:
X=1, Y=1 and Z=1.5.
5. Click OK to create the new profile.

6. Edit the definition of the lofted surface to replace the section profile by the new
profile.

7. If needed, click the Update icon @ to update your design.
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Basic Tasks

The basic tasks you will perform in the CATIA - Generative Shape Design
workbench will involve creating and modifying wireframe and surface geometry
that you will use in your part.

The table below lists the information you will find in this section.

Theme

Creating Wireframe Geometry
Cresting Surfaces
Performing Operations
Editing Geometry

U=zing Tools
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Creating Wireframe Geometry

CATIA - Generative Shape Design allows you to create wireframe geometry such as points,
lines, planes and curves. You can make use of this elementary geometry when you create
more complex surfaces later on.

)

Ay O

Creating Points Creating Lines Creating Circles
Creating Splines Creating Corners Creating Connect Curves

Creating Parallel Curves Creating Boundary Curves Creating Planes




Creating Projections Creating Intersections

p :_ating Wireframe Geometr Creating Surfaces
a -4
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Creating Points

"@" This task shows the various methods for creating points:

=1 by coordinates

on a curve

on a plane

on a surface

at a circle center

tangent points on a curve.

-% 1. Click the Pointicon = . Point Definition K Ed

L N

The Point Definition dialog box appears. Fairt type: |Ennrdinates ]
2. Use the combo to choose the desired ¥ = [ =
point type. y = [ =

e |Dmm =

@ 0K | @ spply | @ Cancel |

Coordinates
@ Enter the X, Y, Z coordinates.

The corresponding point is displayed.

On curve
@ Select a curve

@ Optionally, select a reference point.

If this point is not on the curve, it
IS projected onto the curve.

If no point is selected, the
curve's extremity is used as
reference.

@ Select an option button to determine
whether the new point is to be
created:

@ agiven distance along
the curve from the
reference point



@ agiven ratio between the
reference point and the
curve's extremity.

@ Enter the distance or ratio value.

The corresponding point is
displayed.

You can click the Nearest v
extremity button to display the

point at the nearest extremity of

the curve.

You can click the Middle Point
button to display the mid-point
of the curve.

@ You can use the Reverse Direction
button to display:

@ the point on the other
side of the reference
point (if a point was
selected originally)

@ the point from the other
extremity (if no point was
selected originally).

On plane
@ Select a plane.

@ Optionally, select a point to define a reference for computing coordinates
in the plane.

If no point is selected, the projection of the local axis system's origin
on the plane is taken as reference.

@ Click in the plane to display a point.

On surface
@ Select the surface where the point is to be created.
@ Optionally, select a reference point.

@ Select a line to take its orientation as reference direction or a plane to take
its normal as reference direction.
You can also use the contextual menu to specify the X, Y, Z components
of the reference direction.

@ Enter a distance along the reference direction to display a point.



Circle center
@ Select a circle or circular arc.

A point is displayed at the circle center.
Tangent on curve "

@ Select a curve and a direction line.

A point is displayed at each

tangent. "':"'%E

s

3. Click OK to create the point.

The point (identified as Point.xxx) is added to the specification tree.
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Creating Lines

r@- This task shows the various methods for creating lines:
=1 point to point

point and direction

angle or normal to curve

tangent to curve

normal to surface.

% 1. Click the Line icon / : Line Definition HE

The Line Definition dialog box appears. Line type - [ple e

L2 S S T S

2. Use the combo to choose the desired line type. LU Mo selsction

Paint 2: | Mo selection

O ptional
L] Geometry on sUpport

Suppaort: | Mo zelection

= I J \if—'-.pplj,lj iEanceIJ
-

A line type will be proposed automatically in some cases depending on your first element
U ® selection.

Point - Point
@ Select two points.

The corresponding line is displayed.

Point - Direction
@ Select a reference Point and a Direction line.

A vector parallel to the direction line is displayed at the reference point.
Proposed Start and End points of the new line are shown.

@ Specify the Start and End points of the new line.

The corresponding line is displayed.

Start and End points are specified by entering distance values or by using the graphic
manipulators.

You can reverse the direction of the line by either clicking the displayed vector or selecting the
Reverse Direction button.



Angle or normal to curve

@ Select a reference Curve and a
Support surface containing that

curve.
1! Select a Point on the curve. e = Gldeg
@ Enter an Angle value.

A line is displayed at the given
angle with respect to the
tangent to reference curve at
the selected point. These
elements are displayed in the
plane tangent to the surface at
the selected point.

You can click on the Normal to
Curve button to specify an
angle of 90 degrees.

Proposed Start and End points
of the line are shown.

@ Specify the Start and End points of
the new line.

The corresponding line is
displayed.
Tangent to curve

& Select a reference Point and a
Curve. |

A vector tangent to the curve
is displayed at the reference
point.

Proposed Start and End points
of the new line are shown.

@ Specify Start and End points to
define the new line.

The corresponding line is
displayed.



Normal to surface
@ Select a reference Surface and a Point.

A vector normal to the surface is displayed at the reference point.
Proposed Start and End points of the new line are shown.

@ Specify Start and End points to define the new line.

The corresponding line is displayed.

3. For most line types you can select the Geometry on Support check box if you want the line to
be projected onto a support surface.

In this case just select a support surface.
The figure below illustrates this case.

4. Click OK to create the line.

The line (identified as Line.xxx) is added to the specification tree.
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Creating Circles

@ This task shows the various methods for creating circles and circular arcs:

=)

»

&

center and radius
center and point

two points and radius
three points
bitangent and radius
bitangent and point

tritangent.

e O EC OO EC

1. Click the Circle icon O .

The Circle Definition dialog box appears.

2. Use the combo to choose the desired circle

type.

Center and radius
@ Select a point as circle Center.

@ Select the Support plane or surface

where the circle is to be created.
@ Enter a Radius value.

Depending on the active Circle Limitations icon,

the corresponding circle or circular arc is
displayed.

For a circular arc, you can specify the Start and

End angles of the arc.

Circle Definition

Circle type : K= ™

Pairit 1: IR =iy

Point 2. [Mo selection

Suppart: |Nn:| zelechion

R adiuz: I1 OO

] Geometny of support

Second zolution

K B3
— Circle Limitations ————————
2l [c] B1%
Start; Ddeg n
E End: I E
b I'IEElu:Ieg

@ Ok | lﬂ.ﬁ.ppl_l,ll ﬂl:ancell

If a support surface is selected, the plane tangent to the surface at the selected point is used.

Start and End angles can be specified by entering values or by using the graphic manipulators.

Center and point
@ Select a point as Circle center.

@ Select a Point where the circle is to be created.
@ Select the Support plane or surface where the circle is to be created.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.
For a circular arc, you can specify the Start and End angles of the arc.




Two points and radius

@ Select two points where the circle is to be
created.

@ Select the Support plane or surface
where the circle is to be created.

@ Enter a Radius value.

the corresponding circle or circular arc is
displayed.

For a circular arc, you can specify the trimmed
or complementary arc using the two selected
points as end points.

Depending on the active Circle Limitations icon, O

You can use the Second Solution button, to
display the alternative arc.

Three points
@ Select three points where the circle is to be created.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.
For a circular arc, you can specify the trimmed or complementary arc using the two of the selected
points as end points.

3. In each of the methods above, you can select
the Geometry on Support check box if you want
the circle to be projected onto a support surface.

In this case just select a support surface.

Bitangent and radius

@ Select two curves (in Curve 1 and Element 2 fields) to which the circle is to be tangent.
@ Select a Support surface.

@ Enter a Radius value.

@ Several solutions may be possible, so click in the region where you want the circle to be.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.
For a circular arc, you can specify the trimmed or complementary arc using the two tangent points as
end points.
Bitangent and point

@ Select two curves to which the circle is to be tangent.

@ Select a Point on the second curve.

@ Select a Support plane or surface.

@ Several solutions may be possible, so click in the region where you want the circle to be.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.



=

Complete circle

For a circular arc, you can choose the trimmed or complementary arc using the two tangent points as
end points.

-

Trimmed circle Complementary trimmed circle

Tritangent
@ Select three curves to which the circle is to be tangent.

@ Select a Support surface.
@ Several solutions may be possible, so click in the region where you want the circle to be.

Depending on the active Circle Limitations icon, the corresponding circle or circular arc is displayed.
For a circular arc, you can specify the trimmed or complementary arc using the two tangent points as
end points.

4. Click OK to create the circle or circular arc.

The circle (identified as Circle.xxx) is added to the specification tree.
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Creating Splines

This task shows the various methods for creating spline curves.

1. Click the Spline
icon f:} :

: o Foint.5
The Spline Definition Paint

dialog box appears.

2. Select two or more
points where the
spline is to be
created.

Spline Definition

F'u:uint3| Tangents Dir, |

. ) ¥ Add Point After () Add Point Eefore () Replace Point
An updated spline is

visualized each time =[] Geometry on suppart [1o seleciion
a point is selected. [] Claze Spline

Remowve Point I Hemaowve Tgt._l Hewerse TEt._I Hemaowve [Lur. I

@ 0Ok I I'ﬂ.-i‘-.|:||:|l_l,1| IﬂEann:elI

3. You can select the
Geometry on support
check box if you want
the spline to be
projected onto a
support surface.

It is better when the
tangent directions
belong to the
support, that is when
a projection is

ossible. : :
P In the figure above, the spline was created

on a planar support grid.
In this case just
select a surface or
plane.



4. If you want to set
tangency conditions
at the spline's

extremities, you can  BIULTRR LT HE
right-click on the
Tangent Dir. field to Fointz | Tangents Dir. | Tenzions | Curvature D, | Curvature B
display a contextual E':'!”:'?
menu. Using this
menu, you can: —
@ Edit
components
(specify the 1| i W
e tangent @ Add Point After (0 Add Peint Before O Replace Pairt
Nnew direction at the

start and end [ ] Geometry on support |Nn:u zelection
points of the [ ] Cloze Spline

o ;p”ne'f)y " Paints Specifications
pecl e Tangent Dir. i Tangent Tenzian =]
line direction INo selection :
by choosing Curvature Dic[155electon | Curvature Hadiualnmm
the X, Y or Z
axis. Remove Paint | Femove Ti] Heverse Ty Bemove Cur |

You only have to

select a plane or a @ ok | @ appy | @ Cancel |
line to create a -

tangent.

5. It is possible to edit the spline by first selecting a point in the dialog box list
then choosing a button to either:

Add a point after the selected point

Add a point before the selected point
Remove the selected point

Replace the selected point by another point.

L



Note that there are prerequisites for the Points Specifications and you must
enter your information in the following order:

@ Tangent Dir. (tangent direction)
@ Tangent Tension
mﬁw @ Curvature Dir. (curvature direction)
: @ Curvature Radius (to select it, just click in the field)

The fields become active as you select values.

6. Click OK to create the spline.

The spline (identified as Spline.xxx) is added to the specification tree.

To add a parameter to a point, select a line in the Points list. This list is
highlighted.
D'_-'-' You have two possibilities:

@ extended parameters
@ select any line or plane for the direction.

#7/
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Creating Corners

@ This task shows you how to create a corner between two curves or between a point and

==, A Curve.
- : Cormner Definition E E3
.% 1. Click the Corner icon f_

The Corner Definition dialog box appears. Element 1: fNn selechion
Element 2: |N|:| selection

Support: | Mo selection
Radius  [1mm =

L] Trim elements

w 1K J ﬂ.ﬁ.ppl_l,lj IHEar‘u:eIJ
.

2. Select a curve or a point as first reference element.

3. Select a curve as second reference element.
The corner will be created between these two references.

4. Select the Support plane or planar surface.
The reference elements must lie on this support.

5. Enter a Radius value.

6. Several solutions may be possible, so click in the region where you want the corner to

S



7. You can select the Trim elements check
box if you want to trim and assemble the two
reference elements to the corner.

8. Click OK to create the corner.
The corner (identified as Corner.xxx) is added to the specification tree.

#7/
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Creating Connect Curves

"@" This task shows how to create a connect curve between two curves.

—

Open the Connect.CATPart document from the online/Samples/ShapeDesign
== directory.

. . Connect Curve Dehnition
-% 1. Click the Connect Curve icon C:\ : Tl
The Connect Curve Definition dialog box | [o e
e Connect Curve Definition dialog box
9 Curve:  [Line.2
appears. :
Faint:  [Paint 5
2. Select the first Curve and a Point on Eu:nntinuity:l Point j
the curve. Tersion
EFEI0n: I-I E
3. Use the combo to specify the desired
Continuity type: — Second Curve:
Point, Tangency or Curvature. Curver  [Line.f
4. If needed, enter a tension value Pont - |Paint.7
' ' ' Contirity: -
Tenzion: 7 E
L] Trim elements
w OK I @ Apply I w Cancel

5. Select the second Curve and a Point on the curve.

6. Use the combo to specify the desired Continuity type:
Point, Tangency or Curvature.

7. If needed, enter a Tension value.

The connect curve is displayed between the two selected points according to the
specified continuity and tension values.



Connect curve with point continuity at
one point
and tangent continuity at the other.

Connect curve with point continuity at
both points.

Connect curve with point continuity at Connect curve with tangent continuity at
one point one point
and curvature continuity at the other. ~ and curvature continuity at the other.

Connect curve with curvature continuity Connect curve with tangent continuity at
at both points. both points.



8. An arrow is displayed at each extremity of the curve. You can click the arrow
to reverse the orientation of the curve at that extremity.

A graphic manipulator also allows you to modify the tension at the extremity of
the connect curve.

9. You can select the Trim elements check box if you want to trim and assemble
the two initial curves to the connect curve.

10. Click OK to create the connect curve.

The curve (identified as Connect.xxx) is added to the specification tree.
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Creating Parallel Curves

This task shows you how to create a curve that is parallel to a reference curve.

B
=

Open the Parallelcurves.CATPart document from the
=% online/Samples/ShapeDesign directory.

E 1. Click the Pa%el Parallel Curve Definition
- .
Curve icon : Curve: [Spie
The Parallel Suppart: [Fill
Curve Definition Offzet: |1_5mm =
dialog box
appears. Reverse Direction l

w 0K I 'a.i'-.pplyl *Eancell

2. Select the reference
Curve to be offset.

3. Select the Support
plane or surface on
which the reference
curve lies.

4. Specify the Offset by
entering a value or
using the graphic
manipulator.

The parallel
curve is
displayed on the
support surface
and normal to the
reference curve.



5. Click OK to create the parallel curve.

The curve (identified as Parallel.xxx) is added to the specification
tree.

n You can use the Reverse Direction button to display the parallel curve on the
other side of the reference curve.

#7/
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Creating Boundary Curves

This task shows how to create the boundary curve of a surface.

Jol

Open the Boundaries.CATPart document from the online/Samples/ShapeDesign directory.

1 Gick the Boundary icon 1.

k
i
]

‘H

The Boundary Definition dialog box T B RIS T angent continuity

appears. Sufface edge:  [Mo selection
Lirnit1: | Mo selection
Lirnit2: | Mo selection

@ 0K I la.i‘-.pplj,ll 'ﬂ_Eann:eIl

.

nﬁw 2. Use the combo to choose the Propagation type:

@ Complete boundary: the selected edge is propagated around the entire surface
boundary.

@ Point continuity: the selected edge is propagated around the surface boundary until
a point discontinuity is met.

@ Tangency continuity: the selected edge is propagated around the surface boundary
until a tangent discontinuity is met.

@ None: no propagation or continuity condition is imposed, only the selected edge is
kept.

Tangen ntinui
None angent continuity

Point continuity All contours

3. Select a Surface edge.

The boundary curve is displayed according to the selected propagation type.

4. You can relimit the boundary curve by means of two elements.



5. Click OK to create the boundary curve.

The curve (identified as Boundary.xxx) is added to the specification tree.
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Creating Planes

"@" This task shows the various methods for creating planes:

E R
@ from its equation
@ through three points
@ through two lines
@ through a point and a line
@ through a planar curve
@ tangent to a surface
@ normal to a curve
@ offset from a plane
@ offset through point
@ atan angle to a plane
@ mean plane through several points.

.% 1. Click the Plane icon <. Atz Ll 21|
The Plane Definition dialog box = Flane type: |:|'
appears. Au+By+Cz =D

=% ID E
2. Use the combo to choose the
desired Plane type. E: [0 £]
=1 E
0O [20mimm E

w 0k I Iﬂ.-'l'-.|:u|:||_','| ﬂl:an-:ell

Once you have defined the plane, it is represented by a red square symbol,
which you can move using the graphic manipulator.

Equation
@ Enter the A, B, C, D components of the Ax + By + Cz = D plane equation.



Through three points
@ Select three points.

The plane passing through the three points is displayed.

Through two lines
@ Select two lines.

The plane passing
through the two line
directions is
displayed.

Through point and line
@ Select a Point and a Line.

The plane passing through the point and the line is displayed.

Through planar curve
@ Select a planar Curve.

The plane containing the curve is displayed.

Tangent to surface

@ Select a reference @
Surface and a Point.

A plane is displayed
tangent to the
surface at the
specified point.



Normal to curve

@ Select a reference Curve .
and a Point.

A plane is displayed
normal to the curve
at the specified
point.

Offset from plane
@ Select a reference Plane then enter an Offset value.

A plane is displayed offset from the reference plane.
Offset through point

@ Select areference Plane and a Point.

A plane is displayed parallel the reference plane and passing through
the selected point.

Angle or normal to plane

@ Select a reference Plane and a Rotation axis.
@ Enter an Angle value.

A plane is displayed passing through the line. It is oriented at the
specified angle to the reference plane.

Mean through points
@ Select three or more points to display the mean plane through these
points.

It is possible to edit the plane by first selecting a point in the dialog
box list then choosing an option to either:

@ Remove the selected point
@ Replace the selected point by another point.

3. Click OK to create the plane.

The plane (identified as Plane.xxx) is added to the specification tree.
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Creating Projections

I'@"_ This task shows you how to create geometry by projecting an element onto a
== support element.

The projection may be normal or along a direction.

You can project:

@ a point onto a surface or wireframe support
@ wireframe geometry onto a surface support.

Open the Projection.CATPart document from the online/Samples/ShapeDesign
<& directory.

e

If you select Normal as Projection Definition K Ed

Projection type: -
Frojection wpe : HREE] -

Projected: [Sketch.2
Support: | Ewtrude. 1

s

1. Click the Projection icon
—

—

= o Mearest solution

The Projection @ ok | @ appy | @ Cancel |
Definition dialog box -
appears.

2. Select the element to be g
Projected. *

3. Select the Support
element.

4. Use the combo to specify

the direction type for the
projection: L
|_

@ Normal.
In this case, .
projection is
done normal /
to the support

element.




5. Whenever several projections are possible, you can select the Nearest
Solution check box to keep the nearest projection.

6. Click OK to create the projection element.

The projection (identified as Project.xxx) is added to the specification tree.

Projection Defimition EH

Along a direction
Projected: |Sketch.2
Support; |E:-:tru|:|e.1

E If you select Along a direction as | pyaiection type -
ey, PrOjection type:

1. Click the Projection icon

—

=, Direction: |Direction
The Projection d Mearest zolution
Definition dialog box

appears. S 0k | @ apply | & Cancel |

2. Select the element to be
Projected.

3. Use the combo to specify
the direction type for the
projection:

& Along a direction.
In this case, the
projection is done
along the selected
direction.

4. Select the Direction, that is
a line to take its orientation
as the translation direction
or a plane to take its
normal as the translation /
direction.

You can also specify the
direction by means of X, Y,
Z vector components by
using the contextual menu
on the Direction field.



5. Whenever several projections are possible, you can select the Nearest
Solution check box to keep the nearest projection.

6. Click OK to create the projection element.

The projection (identified as Project.xxx) is added to the specification tree.
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Creating Intersections

I‘ This task shows you how to create wireframe geometry by intersecting two

,ﬁ elements.

You can intersect:

@ two wireframe elements
@ two surfaces
@ a wireframe element and a surface.

Open the Intersectsurface.CATPart and the Intersectsurf. CATPart documents
g;_EP from the online/Samples/ShapeDesign directory.

Yo

m 1. Click the Intersection icon %, Intersection:Dehinition
The Intersection Definition dialog box Element 1: fHo selection
appears. Element 2: | Mo selection

| o 0K I @ 2pply I w8 Cancel

2. Select the two elements to be intersected.

The intersection is displayed.

This example shows the line resulting This example shows the curve resulting
from the intersection of a plane and a  from the intersection of two surfaces.
surface.

3. Click OK to create the intersection element.

This element (identified as Intersect.xxx) is added to the specification tree.
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Creating Surfaces

CATIA - Generative Shape Design allows you to model both simple and complex
surfaces using techniques such as lofting, sweeping and filling.

Creating Extruded
Surfaces

Creating Revolution Surfaces Creating Offset Surfaces

Creating Swept Surfaces Creating Fill Surfaces Creating Lofted Surfaces

Extracting Geometry
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Creating Extruded Surfaces

"@” This task shows how to create a surface by extruding a profile along a given direction.

I

sicsal® Click the Extrude icon == Extruded Surface Definition =] E3
The Extruded Surface Definition dialog box Frofile: - fNo selechon
appears. Direction: [Mo selection

E wtruzion Limits
Limit 1: {10
Limit 2: {Ornrn

t
t

Reverse Directinn_]

w Ok J ﬁi.ﬂ.ppl_l,l_] ﬂl:anc:el_]
A

2. Select the Profile to be extruded and specify the desired extrusion Direction.

You can select a line to take its orientation as the extrusion direction or a plane to take
its normal as extrusion direction.

You can also specify the direction by means of X, Y, Z vector components by using the
contextual menu on the Direction area.

3. Enter values or use the graphic manipulators to define the start and end limits of the

extrusion.

i /_,.r"

4. You can click the Reverse Direction button to display the extrusion on the other side
of the selected profile.

5. Click OK to create the surface.

The surface (identified as Extrude.xxx) is added to the specification tree.
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Creating Revolution Surfaces

I';gg' This task shows how to create a surface by revolving a profile around an axis.

| =
.% 1. Click the Revolve icon %g”’
The Revolution Surface Definition dialog Al FMo selechon
box appears. Revalution axis: [Wo selection
Angular Limitz
Angle 1:|-| 80deq E
Angle 2: IDdEg E

W Ok I - .-'3.|:||:|I_I,II o Cancel

2. Select the Profile and a line indicating the desired Revolution axis.

3. Enter angle values or use the graphic manipulators to define the angular limits
of the revolution surface.

4. Click OK to create the surface.

The surface (identified as Revolute.xxx) is added to the specification tree.



u-—.There must be no intersection between the axis and the profile.
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Creating Offset Surfaces

!'@‘_ This task shows how to create a surface by offsetting an existing surface.
-
@T’ Open the Offset. CATPart document from the online/Samples/ShapeDesign directory.

B, ciok e osetoon B

Surfac:e:| Laft 1

The Offset Surface Definition dialog box
appears. Offset: Brmm =y

Reverse Direction I

@ Ok l la.-'-‘-.ppl_l,ll *Eancell

2. Select the Surface to be offset.

3. Specify the Offset by entering a value or
using the graphic manipulator.

The offset surface is displayed normal to
the reference surface.

4. An arrow indicates the proposed
direction for the offset.

5. Click OK to create the surface.

You can display the offset surface on the other side of the reference surface by clicking
either the arrow or the Reverse Direction button.

The figure above shows the offset after
clicking the Reverse Direction button

The surface (identified as Offset.xxx) is added to the specification tree.

#7/
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Creating Swept Surfaces

You can create a swept surface by sweeping out a profile in planes normal to a spine
curve while taking other user-defined parameters
(such as guide curves and reference elements) into account.

You can sweep an explicit profile:

@ along one or two guide curves (in this case the first guide curve is used as the
spine)
@ along one or two guide curves while respecting a spine.

The profile is swept out in planes normal to the spine.

In addition, you can control the positioning of the profile while it is being swept by
means of a reference surface.

The profile position may be fixed with respect to the guide curve (positioned profile) or
user-defined in the first sweep plane.

You can sweep an_implicit linear profile along a spine. This profile is defined by:

@ two guide curves and two length values for extrapolating the profile

@ aguide curve and a middle curve

@ aguide curve, a reference curve, an angle and two length values for
extrapolating the profile

@ aguide curve, a reference surface, an angle and two length values for
extrapolating the profile.

You can sweep an implicit circular profile along a spine. This profile is defined by:

three guide curves

two guide curves and a radius value

a center curve and two angle values defined from a reference curve (that also
defines the radius)

a center curve and a radius.

¢ ¢Le

Swept Surfaces using an Explicit Profile



i

4 |

This task shows how to create swept
surfaces that use an explicit profile.

You can use the wireframe elements

shown in this figure. \\\ \

Open the Sweep.CATPart document from
the online/Samples/ShapeDesign

directory.
4 A
1. Click the Sweep icon ﬁ . Swept Surface Defimtion EHEL
The Swept Surface Definition dialog box = Profile type: |Explici =
appears. Guide curve: [Mo selection
2. Use the combo to choose the Explicit Prafile: Mo selection
profile type. S pine: |No selection
Reference | second Guide |

Surface: Mo selection

Refterence angle: IDdEEI

Fozition profile > I

W Ok I W Aoply I o Cancel I

3. Select a Guide curve. The figure below shows the result

obtained after selecting

4. Select the planar Profile to be swept the first guide curve and the profile.

out.

5. If needed, select a Spine.
If no spine is selected, the guide curve is
implicitly used as the spine.

The figure below shows the result
obtained when you include
a linear spine element in the definition.




The figure below shows the result
obtained when you include
a linear spine element in the definition.

6. If needed, select a Second guide
curve.

l

7. If you want to control the position of the profile during the sweep, you can select
a reference Surface. You can impose a Reference angle on this surface.

r@vf By default, the sweep follows the mean plane of the spine, otherwise it follows the
- reference.
8. If you want to manually position the profile, click the Position profile >> button to
access the following positioning parameters.
These parameters and the graphic manipulators will allow you to position the
profile in the first sweep plane.



Sweep nriginal prafile << I
— Positioning parameters

Crigin in the firzt 2weep plane
@ Origin coordinates () Origin selection

5 |EImm 2] Paint: Mo selection

e IElmm E

Axes in the first sweep plane

@ Rotation angle () First azis selection

|I:I|:Ieg 2] Direction: Mo selection

[ % asiz inverted [ % asiz inverted

dnchor point on the profile
Paint: [Mo selection

w Ok l l'.ﬂ'-.ppl_l,ll II-iEann::EII

-
Specify a positioning point in the first sweep plane by either entering
coordinates or selecting a point.
Specify the x-axis of the positioning axis system by either selecting a line or
specifying a rotation angle.
Select the X-axis inverted check box to invert the x-axis orientation (while
keeping the y-axis unchanged).
Select the Y-axis inverted check box to invert the x-axis orientation (while
keeping the y-axis unchanged).
Specify an anchor point on the profile by selecting a point. This anchor point
is the origin of the axis system that is associated to the profile.

¢ & & ¢ ¢

If you want to go back to the original profile, click the Sweep original profile <<
button to access the original positioning parameters.




9. Click OK to create the swept surface.

The surface (identified as Sweep.xxx) is added to the specification tree.

Swept Surfaces using a Linear Profile

’@‘ This task shows how to create swept surfaces that use an implicit linear profile.
=
P P
. . -
‘% 1. Click the Sweep icon "Q Swept Surface Definition EHE:
The Swept Surface Definition dialog box | Profil type: [Line =
appears. Guide curve 1: [Mo selection
2. Use the combo to choose the Line S pine: | Mo selection
rofile type.
profie yp Second Guide | With Angle |
The possible cases are described T I, [Mo selection
below. '
[ ] &z middle curve
Length 1: !DITIITI E
Length 2: lDITIITI E
W [k J & Apply J - Eann::el_l
-
@ Select two guide curves.
@ You can enter one or two length
values to define the width of the - L2
swept surface. . -

Guide 1 Guide 2

Select two guide curves.

Select the As middle curve check  # // & //
box to use the second guide Guide 1 Midd ke

curve as middle curve. Curve

¢e



@ Select a guide curve, then select Reference

the With Angle tab to specify a L1% Angle .

reference curve and a reference v _ =~ Reference

angle. . Curve
Guide 1

@ You can enter one or two length
values to define the width of the
swept surface. L2

@ Select a guide curve, then select
the With Angle tab to specify a
reference surface and a
reference angle.

@ You can enter one or two length
values to define the width of the
swept surface.

Reference
Surface

In any of the above cases, you can select a spine if you want to specify a spine
different from the first guide curve.

3. Click OK to create the swept surface.

The surface (identified as Sweep.xxx) is added to the specification tree.
=

Swept Surfaces using a Circular Profile

A

@ This task shows how to create swept
==, surfaces that use an explicit profile.

You can use the wireframe elements shown
in this figure.

Open the Sweep.CATPart document from
% the online/Samples/ShapeDesign directory.



v e
‘% 1. Click the Sweep icon ‘Q . Swept Surface Definition EHE

The Swept Surface Definition dialog box Prafil type: | Circle [
appears. Guide Curves | Center Curve |
2. Use the combo to choose the Circle Guid 1: [DemoBuide’
proflle type Lide Curve |: EfalLde

Guide curve 2 memnﬁu_ideE
Guide curve 3 | DemoGuided

[Hther zolution I

Spine: | DemoGuide?
Radius: |3':'|T"TI

w Ok I Iﬂ.ﬂ’q:q:ul_lrll Il'ﬂEar'u:EII

.

The two following cases are possible using
guide curves.

@ Select three guide curves.

In the figure below, the radius value is 30.

@ Select two guide curves and enter a
Radius value.
You can then choose between four
possible solutions by clicking the
Other Solution button.




The two following cases are possible using
a center curve.

@ Select a Center Curve and enter a
Radius value.

In the example above, we selected a spine

@ Select a Center Curve and a
Reference angle curve.
You can relimit the swept surface by
entering two angle values.

In the example above, we selected the
following values:

Center curve: DemoGuide 3
Reference angle: DemoGuide 1
Angle 1: 0 deg
Angle 2: 60 deg

In any of the above cases, you can select a spine if you want to specify a spine
different from the first guide curve or center curve.



3. Click OK to create the swept surface.

The surface (identified as Sweep.xxx) is added to the specification tree.
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Creating Fill Surfaces

I';gg" This task shows how to create fill surfaces between a number of boundary
==, Segments.

Open the Fil. CATPart document from the online/Samples/ShapeDesign
g:‘_i" directory.

‘% 1. Click the Fill icon 5 Fill Surface Definition EE3
The Fill Surface Definition dialog E':'E“”daw: T |
Lrves upparks
box appears. Circle 3
2. Select curves or surface dain.1
Biffirity. 1
edges to form a closed A

boundary.

You can select a support
surface for each curve or edge.
In this case continuity will be
assured between the fill surface

and selected support surfaces. __F‘Eﬂaﬂgl_ml._l

Contirwity:| it

w9 0K I li.i".ppl_l,ll éEancell

3. Use the combo to specify the
desired continuity type between
any selected support surfaces
and the fill surface: Point or
Tangent.

The fill surface is displayed
within the boundary.

4. You can edit the boundary by first selecting an element in the dialog box list
then choosing a button to either:

@ Remove the selected element
@ Replace the selected element by another curve or support surface
@ Add a curve at the end of the list.



5. Click OK to create the fill
surface.

The surface (identified as Fill.xxx) is added to the specification tree.
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Creating Lofted Surfaces

This task shows how to create a lofted surface.

You can generate a lofted surface by sweeping two or more planar section curves along an automatically
computed or user-defined spine. The surface can be made to respect one or more guide curves.

Open the Loft. CATPart document from the online/Samples/ShapeDesign directory.

Lofted Surface Definition - Loft.1

— Sections

N°| Sechan | Tangentl Clazing F'u:uintl

— Guides and Spine

1. Click the Loft icon % Bk | Spine |

M| Guide

The Lofted Surface Definition dialog
box appears.

Heplace l Eemove l S I

= I I ﬂ.-’-‘-.ppl_l,ll ﬂEanceIl

2. Select two or more planar section curves.

. : . Example of a loft defined by three planar sections:
The curves must be continuous in point.

You can select tangent surfaces for the start and getion]
end section curves.

A closing point can be selected for a closed
section curves.




Example of a loft defined by 2 planar sections and 2 guide
curves:

3. If needed, select one or more guide curves.

Guide curves must intersect each section curve
and must be continuous in point.

The first guide curve will be a boundary of the
loft if it intersects the first extremity of each
section curve.

Similarly, the last guide curve will be a boundary
of the loft if it intersects the last extremity of each
section curve.

You can make a loft tangent to an adjacent surface by selecting an end section that lies on the adjacent
surface.

In Figure 2 a loft tangent to the existing surface has been created:

. Figure 2
Figure 1

You can also impose tangency conditions by specifying a direction for the tangent vector (selecting a plane
to take its normal, for example). This is useful for creating parts that are symmetrical with respect to a plane.
Tangency conditions can be imposed on the two symmetrical halves.

4. In the Spine tab page, select the Spine check box to use a spine that is automatically computed by the
program or select a curve to impose that curve as the spine.

Note that the spine curve must be normal to each section plane and must be continuous in tangency.

You can create lofted surfaces between closed section curves. These curves have point continuity at their
closing point.
By default, the closing points of each section are linked to each other.

The red arrows in the figures below represent the closing points of the closed section curves. You can
change the closing point by selecting any point on the curve.



A new closing point has been imposed
to get a non-twisted surface

The surface is twisted

5. It is possible to edit the loft reference elements by first selecting a curve in the dialog box list, or by
selecting the text on the figure, then choosing a button to either:

@ remove the selected curve
@ replace the selected curve by another curve
@ add another curve

More possibilities are available with the contextual menu and by right-clicking on the red text or on the
object. For example, it is possible to remove and replace tangent surfaces and closing points.

The following example illustrates the result when the tangency condition is removed between the blue loft
and the adjacent surface.

—

6. Click OK to create the lofted surface.

The surface (identified as Loft.xxx) is added to the specification tree.

Sections can be 3D curves with following restrictions:

@ the intersection between one 3D profile and all guides must be coplanar (if three guides or more are
defined)

w @ in case of a user-defined spine, this spine must be normal to the plane implicitely obtained above.

#%%/

n@&w Coupling
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This task presents the two kinds of coupling during the creation of the lofted surface:

@ coupling between two consecutive sections
@ coupling between guides

These couplings compute the distribution of isoparameters on the surface.

Open the Loftcoupling.CATPart document from the online/Samples/ShapeDesign directory.

Coupling between two consecutive sections

This coupling is based on the curvilinear
abscissa.

1. Click the Loft icon %

The Lofted Surface Definition dialog
box appears.

2. Select the two consecutive sections.

3. Click OK to create the loft.

Lofted Surface Definition : Loft.1

— Sectionz

N°| Section | Tangent| Clozing F'u:uintl

— Guidez and Spine
Guides | Spine |

™| Guide

Heplace I Hemove I fdd I

- K I 'ﬂ.-'-‘-.ppl_l,ll al:ancell




®

If you want to create a coupling between particular points, you must add guides.

2
¢

Coupling between guides

This coupling is performed by the spine.

If a guide is the concatenation of several curves, the resulting loft will contain as many surfaces as curves
within the guide.

A
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Extracting Geometry

jfﬁ‘, This task shows how to perform an extract from elements (curves, points, solids, and so forth.).

1. Select an edge or the face of an element.

“%  The selected element is highlighted.

2. Click the Extract icon | ™.

The extracted element (identified as Extract.xxx) is added to the specification tree.
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Performing Operations on Shape Geometry

CATIA - Generative Shape Design allows you to modify your design using techniques such as trimming,

extrapolating and filleting.

Y N 4

Splitting Geometry Trimming Geometry Joining Geometry Shape Fillets

/TR
' Ta
b I8

Edge Fillets Variable Radius Fillets Face-Face Fillets Tritangent Fillets

~ONMNE

Transforming

Samn

Translatin Performing Symmetr Transforming Geometry b .
Geometrq on G:om\:atr ’ Geometry by Af?init = Rotating Geometry
on Geometry .
=eometry Scaling ATty
Inverting the
Extrapolating Surfaces Extrapolating Curves Orientation of Creating Nearest Sub-element

Geometry



g ing Wireframe Geometr Creating Surfaces

ferfnrming Operations Editing Geometry Jzing Taolz
+

&1 [ I €




Splitting Geometry

Y This task shows how to split a surface or wireframe element by means of a cutting element.

You can split:

@ awireframe element by a point, another wireframe element or a surface
@ a surface by a wireframe element or another surface.

‘H

1. Click the Split icon &7, Split Definition Kl E3

Elerment to cut. Mo zelection

The Split Definition dialog box appears.

Cutting element: |Ho selection
Other zide I

W Ok I I'ﬂ.-ﬁu:q:-l_l,ll IHliar'uzell
i

2. Select the element to be split.

@ You should make your selection by clicking on the portion that
you want to keep after the split.

3. Select the cutting element.
A preview of the split appears. You can change the portion to be
kept by selecting that portion.
n@w You can also select the portion to be kept by clicking the Other
' side button.

4. Click OK to split the element.

The created element (identified as Split.xxx) is added to the
specification tree.



&

When necessary, the cutting element will be extrapolated in order to split a surface correctly (as shown in

following figure).
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Trimming Geometry

This task shows how to trim two surfaces or two wireframe elements.

iop Trim Definition

1. Click the Trim icon

The Trim Definition dialog box appears. | Element 1: (o seloction. ...
Element 2 |Mo selection

Other side of elerment 1 i

Other side of elerment 2 1

'; -\. . a .'I-"\-Ell-:i_:r' i I:arl':EI
.

2. Select the two surfaces or two
wireframe elements to be trimmed.

A preview of the trimmed element
appears. You can change the portion to
be kept by selecting that portion.

You can also select the portions to be
kept by clicking the Other side of
element 1 and Other side of element 2
buttons.

You should make your selections by clicking on the portions that you want to
keep after the trim.

When necessary, the cutting elements will be extrapolated in order to trim
surfaces correctly.

3. Click OK to trim the surfaces or
wireframe elements.

The trimmed element (identified as
Trim.xxx) is added to the specification
tree.

#7
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Joining Surfaces or Curves

ITE This task shows how to join surfaces or curves.

The surfaces or curves to be joined must be adjacent.

m 1. Click the Join Cl icon. Join Definition EHE
The Join Definition dialog box Elements to join:
Estrude, 1
appears.
PP Extrude. 2
[ Remave [ Replace
@ 0K @ Apply ¥ Cancel

2. Select the surfaces or curves to be
joined.

3. You can edit the list of elements in
the definition list by means of the
Remove and Replace buttons.

4. Click OK to create the joined surface or curve.

The surface or curve (identified as Join.xxx) is added to the specification tree.
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Shape Fillets

"@" This task shows how to create a shape fillet between two other surfaces.

=1

Open the Shape-fillet. CATPart document from the online/Samples/ShapeDesign
5. directory.

;Fg 1. Click the Shape Filleticon ~ .

The Fillet Definition dialog box appears. | 24Pt 1 [Extude.2
Support & [Estrude. 1

Radius: |3Elmm E

E xtremities:

Smooth

L] Trim support elements

@ UK J ‘-i.ﬂ-.ppl_l,lj iEar‘u:eI]
i

3. Select a surface as the first support element.
4. Select another surface as the second support element.
5. Enter the value of the fillet Radius.

Up to four fillet locations may be possible.
To help you decide on the location an arrow is displayed on each selected surface.
You can click on the arrows to specify the desired fillet location.



6. Use the combo to choose the desired
type of extremity for the fillet:

Straight
Smooth
Maximum
Minimum.

Straight fillet

Maximum fillet

Smooth fillet

7. Click the Trim support elements check box to trim the support elements and
assemble them to the fillet.

8. Click OK to create the shape fillet.

The surface (identified as Fillet.xxx) is added to the specification tree.

#7
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Edge Fillets

I'@"_ Edge fillets are useful for providing a transitional surface along a sharp internal
== edge of a surface.

This task shows how to create a constant radius fillet along the internal edge of a
joined surface.

Open the Fillet. CATPart document from the online/Samples/ShapeDesign
»@n directory.

2y, 1- Click the Edge Fillet icon ﬁ;

2. Select the joined surface.

The Edge Fillet Definition dialog box |

appears.

3. Use the combo to select the Support. J.Join.

desired type of extremity for the fillet: Extremifies:  |Smooth |

@ Smooth R adius: m —

@ Straight _ :

@ Maximum Objectz) ta fillet; RREESES

@ Minimum. Fropagation: ITangenn:_l,l j
@ 0K | & Cancel]

i

4. Enter the value of the fillet Radius.
A preview of the fillet appears.

5. You can choose the Propagation
type:

@ Tangency: the fillet is
propagated up to the first edge
that is not continuous in
tangency.

@ Minimal: the fillet is
propagated up to the first
geometric limitation.




6. Click OK to create the fillet .
surface.

The surface (identified as
EdgeFillet.xxx) is added to the
specification tree.
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Variable Radius Fillets

I';gj" This task shows how to create a variable radius fillet. In this type of fillet the
== radius varies at selected points along a selected edge.

% 1. Click the Variable Radius Fillet icon * 7. R AR 2l

The Variable Edge Fillet Definition dialog box ~ Stpport  |CloseSuriace |
appears. Extremities: I Smoath j
Hadiuz: |5|TIITI E
Edgelz) to fillet: B
Fropagation: | Tangency j
Points: | 2 Vertices
Variation: Cubic j

@ 0K | & Cancel|

2. Select the edge to be filleted.

CATIA detects the two vertices and displays
the default radius value.

3. Use the combo to select the desired type
of extremity for the fillet:

Smooth
Straight
Maximum
Minimum.

¢ ee




4. You can choose the propagation type:

@ Tangency: the fillet is propagated up
to the first edge that is not continuous
in tangency.

@ Minimal: the fillet is propagated up to
the first geometric limitation.

5. To add an additional point on the edge to
make the variable radius fillet, click the
Points field and select a point on the edge.

6. Enter a new Radius value for this point.

7. Set the Propagation mode to Cubic to
obtain a smooth transition from one radius to
another.

8. Click OK to confirm the operation.

The edge is filleted. The specification tree indicates this creation.

@This is the fillet you would obtain using the
Linear propagation mode. In this case there
is a straight transition from one radius to
another.
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n@&wTritangent Fillets

!'@‘ This task shows how to create a tritangent fillet.

=

The creation of tritangent fillets involves the removal of one of the three faces
selected.

Open the Tritangent. CATPart document from the online/Samples/ShapeDesign
=5 directory.

‘E 1. Select the support. Trntangent Fillet Definition EE

"Eﬂ'b ﬁi
2. Click the Tritangent Fillet - icon. Suppot: | Extrude. 1
The Tritangent Fillet Extremities: | Smooth =
Definition dialog box Faces to filst: '
appears. Face to remove: JRIEE= =iy

w Ok I iEanceIl

3. Select the Extremities that is the
relimitation mode:

@ Smooth
@ Straight
@ Maximum
@ Minimum

4. Select the two Faces to fillet.

5. Select the Face to remove.

The fillet will be tangent to
this face.




6. Click OK.

The faces are filleted. The
creation of this fillet is
indicated in the specification

tree.
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n8&w Face-Face Fillets

This task shows how to create a face-face fillet.

You generally use the Face-Face fillet command when there is no intersection
between the faces or when there are more than two sharp edges between the
faces.

&P Open the Facefillet. CATPart document from the online/Samples/ShapeDesign

=5 directory.

E 1.

2.

i

Select the
support

Click the
Face-Face Fillet

icon iﬂ

The
Face-Face
Fillet
Definition
dialog box
appears.

. Select the

Extremities that
is the
relimitation
mode.

Select the two
Faces to fillet.

Face-Face Fillet Defimtion |

Suppaort: |J|:|in.1

E stremities: b axirnLm

R adius: I1 i

=

Faces to filet: |2 Faces

@ 0K

w Cancel




The
application
previews
the fillet to
be
created.

. Enter a radius
value in the
Radius field if
you are not
satisfied with the
default one. This
value must be
greater than 0.

. Click OK.

The faces
are

filleted.

This fillet

is

indicated

in the
specification
tree.
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Translating Geometry

"@" This task shows you how to translate a point, line or surface element.

—
Open the Translate.CATPart document from the online/Samples/ShapeDesign
w==._directory.
1. Click the Translate icon

Translate Definition 7]
“ns ]

Element: |window_back
The Translate Definition Direction: [=y plane
dialog box appears. Distance: [200mm =

@ Ok I @ Apply I - Eann:ell
2. Select the Element to be

translated.

3. Select a line to take its
orientation as the translation
direction or a plane to take
its normal as the translation
direction.

You can also specify the
direction by means of X, Y,
Z vector components by
using the contextual menu
on the Direction field.

4. Specify the translation
Distance by entering a
value or using the drag
manipulator.

5. Click OK to create the translated element.

The element (identified as Translat.xxx) is added to the specification tree.
@The original element is unchanged.

A3
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Performing a Symmetry on Geometry

I';gg" This task shows you how to transform geometry by means of a symmetry

J==i, Operation.

Qﬂ" Open the Transform.CATPart document from the online/Samples/ShapeDesign
w==._directory.

-;,Fi 1. Click the Symmetry icon i : Slwseityy Ll

The Symmetry Definition dialog box Elemert:  [Eamdel
appears. Reference: |Line.1

o 0K I ﬂﬂppl}ll ﬁEanceIl

2. Select the Element to be transformed by symmetry.

3. Select a point, line or plane as Reference element.

The figure below illustrates the resulting
symmetry when the line is used as
reference element.

The figure below illustrates the resulting
symmetry when the point is used as
reference element.

{

4. Click OK to create the symmetrical element.

The element (identified as Symmetry.xxx) is added to the specification tree.



@The original element is unchanged.
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Transforming Geometry by Scaling

I'@"_ This task shows you how to transform geometry by means of a scaling operation.

—

Open the Transform.CATPart document from the online/Samples/ShapeDesign

32: directory.

.% 1. Click the Scaling icon ot . ataling Uefmition =1 E3
The Scaling Definition dialog box Element:  fNoselechon ...}
appears. Reference: [Mo selection

R atic: j'l
w [F | * el I w Cancel |
i

2. Select the Element to be transformed by scaling.
3. Select the scaling Reference point, plane or planar surface.

4. Specify the scaling Ratio by entering a value or using the drag manipulator.

The figure below illustrates the resulting The figure below illustrates the

scaled element when the plane is used resulting scaled element when the

as reference element (ratio = 2). point is used as reference element
(ratio = 2).

5. Click OK to create the scaled element.

The element (identified as Scaling.xxx) is added to the specification tree.
@The original element is unchanged.
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Transforming Geometry by Affinity

"@" This task shows you how to transform geometry by means of an affinity
==, operation.

Open the Transform.CATPart document from the online/Samples/ShapeDesign
w==._directory.

.1% 1. Click the Affinity icon ¥ Aftinity Delinition =] E3
The Affinity Definition dialog box appears. = Element: [Ho selechon :
r— ,I':'l':l“E E_'.-'EtE-'ITI O U LR e L e Y

|
\Drigir: {Mo selection

?ﬁ" plane; iND zelection

' adis | Mo selection

@ O | W oy | - Eann:ell

2. Select the Element to be transformed by affinity.

3. Specify the characteristics of the Axis system to be used for the affinity

operation:
@ the Origin
@ the XY plane
@ the X axis.

4. Specify the affinity Ratios by entering the desired X, Y, Z values.



The figure below illustrates the resulting affinity with ratios X =2, Y =1 and Z=1.

The figure below illustrates the resulting affinity with ratios X =2, Y =2 and Z=1.

The figure below illustrates the resulting affinity with ratios X =2, Y =2 and Z=1.5




5. Click OK to create the affinity element.

The element (identified as Affinity.xxx) is added to the specification tree.

@The original element is unchanged.
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Rotating Geometry

I';gg" This task shows you how to rotate geometry about an axis.

=

Qﬂ" Open the Transform.CATPart document from the online/Samples/ShapeDesign
w==._directory.

E 1. Click the Rotate icon . Rotate Definition i E3
s

The Rotate Definition dialog box Elemert: [No selection
appears. Axiz: |Moselection
dngle:  [Odeg =

w Ok I a.ﬂ.ppl}ll ﬁEanceIl

2. Select the Element to be rotated.

3. Select a line as the rotation Axis.

4. Enter a value or use the drag
manipulator to specify the rotation
Angle.

\ L

5. Click OK to create the rotated element.

The element (identified as Rotate.xxx) is added to the specification tree.
@The original surface is unchanged.
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Extrapolating Surfaces

This task shows you how to extrapolate a surface boundary .

1. Click the Extrapolate icon

The Extrapolate Definition
dialog box appears.

Extrapolate Definition

Boundarny: i Spline. 1

E strapolated: I Sweep.

[ s DU I R (i
!T vpe:  [Length lil
ELength 20 E |
ILlp to: MNoselection ]
E stremities; i T angent :_I
[ ] &szemble result

@ 0K | ﬂﬂpplyj ﬂEanceIi
oo, i

2. Select a surface Boundary.

TRl

3. Select the surface to be Extrapolated.
4. Specify the Limit of the extrapolation by

ST

either:

@ entering the value of the extrapolation length

@ selecting a limit surface or plane.




5. Specify Extremities conditions:

& Tangent: the extrapolation sides are tangent to the edges adjacent
to the surface boundary.

@ Normal: the extrapolation sides are normal to the orginal surface
boundary.

5. Select the Assemble result check box if you want the extrapolated surface to
be assembled to the support surface.

6. Click OK to create the extrapolated surface.

The surface (identified as Extrapol.xxx) is added to the specification tree.

AT
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n@&wExtrapolating Curves

"@" This task shows you how to extrapolate a curve.

==
.LE 1. Click the Extrapolate icon '{;
=

The Extrapolate Definition dialog box Boundary:  |[Point.2
appears. Extrapolated: |Spline.1
— Limit

!Type: ;Length j
Length: [40mm B

E xtrapolate Definition

Continuity: ({RIEET

w 0K i ﬂ'.ﬂ‘-.ppl_l,li ﬂEanceI!

2. Select a point or a curve.

3. Select the curve to be Extrapolated:
@ entering the value of the extrapolation length
@ selecting a limit surface or plane.
4. Specify Continuity conditions:
@ Tangent: the extrapolation sides are tangent to the edges
adjacent to the surface boundary.
@ Curvature



5. Click OK to create the extrapolated curve.

The surface (identified as Extrapol.xxx) is added to the specification tree.
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Inverting the Orientation of Geometry

I';gg" This task shows you how to easily invert the orientation of a surface or curve.

=

m 1. Select the Insert > Operations > Invert Orientation command.
a2

2. Select the surface or curve whose orientation is to be inverted.
An arrow is displayed indicating the orientation of the element.

3. Click the arrow to invert the orientation of the element.

4. Click Invert Orientation again to accept the inverted element.

The element (identified as Inverse.xxx) is added to the specification tree.
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2

E 1. Select the Insert > Operations > Near command. pryr s HE

iy

Creating the Nearest Entity of a Multiple
Element

This task shows you how to create the nearest entity of an element that is made up from several
sub-elements.

The Near Definition dialog box appears.

Multiple Element: Mo selechon

Reference Element: |No selection

|a k. ] [~ .i'-.ppl_lrl_l iEanceIJ

2. Select the element that is made up from several sub-elements.

3. Select a reference element whose position is close to the sub-element that you want to create.

This example shows a parallel curve comprising This example shows the sub-element that is nearest
three sub-elements. to the reference point.

4. Click OK to create the element.

This element (identified as Near.xxx) is added to the specification tree.
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Editing Surfaces and Wireframe
Geometry

CATIA - Generative Shape Design provides powerful tools for editing surfaces
and wireframe geometry.

Editing Definitions Copying and Pasting Deleting Geometry

g g iga’[ing Wireframe Geomett E Creating Surfaces
iéerfnrming Operations { Editing Geometry E Uzing Tools




Editing Surface and Wireframe
Definitions

@ This task shows how to edit the definition of an already created geometric

== element.
E 1. Activate the Definition dialog box of the element that you want to edit in
Zx— one of the following ways:

@ Select the element then choose the xxx.object -> Definition
command from the contexual menu

@ Select the element then choose the Edit -> xxx.object ->
Definition command

@ Double-click the element identifier in the specification tree.

2. Modify the definition of the element by selecting new reference elements
or by entering new values.

3. Click OK to save the new definition.

(]4] Editing Definitions Copying and Pasting

Deleting Geometry
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Copying and Pasting

"@" This task shows how to copy and paste open body entities in your part design.
=

1. Select the elements that you want to copy either directly in the part geometry
=, OF IN the specification tree.

2. Select the Edit -> Copy command.

3. Click the Open Body entity in the tree where you want to paste the selected
elements.

4. Select the Edit -> Paste command.

The elements are copied into the target Open Body.

The identifiers of copied elements are incremented with respect to the original
elements.

The original elements and copied elements can be edited independently.

g Editing Defintions Copying and Pasting

€ L
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Deleting Surfaces and Wireframe

Geometry

This task shows how to delete geometry from your design.

1. Select the entity you want to
delete. Delete 7]

2. Select the Delete command
either from the Edit menu or the
contextual menu.

The Delete dialog box

appears- Parents management_ ...........................................

a Delete non shared parents [up ta)

Ehildren management ......................................... L

a Delete all children bare =3 |

@ 0K | @ Cancel

3. Set the desired options for managing the deletion of parent and children
entities

4. Click OK to validate the deletion.

g Editing Defintions Copying and Pasting
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Using Tools for Shape Design

CATIA - Generative Shape Design provides powerful tools to help you manage
and analyse your surfaces and wireframe geometry.

@ ::a

Updating Your Design Using the Historical Graph Working with a Support

% =1l &)

Creating Datums Creating Constraints Managing Groups

5 0 =)

) . Performin M in heckin nnection
Performing a Draft Analysis erto g a. apping Checking Connections
Analysis between Elements

g iE ing Wireframe Geometr E Creating Surfaces
é erforming Operations drtlng Geometry {l_ Uzing Tools



Updating Your Design

"@" This task explains how and when you should update your design.

—

The point of updating your design is to make the application take your last
operation into account. Indeed some changes to geometry or a constraint may
require rebuilding the part. To warn you that an update is needed, CATIA
displays the update symbol next to the part name and displays the corresponding
geometry in bright red.

% 1. To update the part, click the Update icon @"

However, keep in mind that some operations such as confirming the creation of
features (clicking OK) do not require you to use the update command. By default,
the application automatically updates the operation.

; Controlling your update is possible: just select the Tools -> Options
command and uncheck the automatic update option to make sure you will update
your part only when you wish to do so.

2. To update the feature of your choice, just select that feature and use the
Update contextual command.

A3
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Using the Historical Graph

I';gj" This task shows how to use the Historical Graph.

E R
1. Select the Histornical Graph
ey, €lE€ment for
which you T,
want to Te
display the e
historical [l
graph @ o FT':'ﬁlE!-I
5 Click the — 'L Profile? |
‘W ArcPtrimmed
ShownGraph %:: “ﬁ Guiu:iEﬂ{: oo
== )<
icon ==,
% Arcltrmmed
The Historical 1 ﬁ |::i|_1i|:ie:?_-'C e N

D1

Graph dialog
box appears.

=l
J | »]

The following icon commands are available.
Add graph
Remove graph

Reframe graph

Surface or Part graph representation
Parameters filter
Constraints filter.

¢Oe ¢ 6O

3. Just close the dialog box to exit this mode.
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Working with a Support

"@" This task shows how to work on a support, which may be either a plane or a

== Surface.

This will allow you to easily reference a surface or plane whenever you need
one. For example, you will not have to explicitly select the support element again
when creating geometry.

E 1. Click the Work on Support

e,
IcON Support : FETane 1
The Work on Support dialog Remave support |

box appears.
. @ 0K |

2. Select the plane or surface to be used as support element.

If a plane is selected, a grid is displayed to facilitate visualization.

When you no longer need the support, just click on the icon again then click the

Remove Support button.

poating Your Design zing Historical Graph
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Creating Datums

This task shows how to create geometry with the History mode deactivated.
In this case, when you create an element, there are no links to the other
entities that were used to create that element.

1. Click the Create Datum icon %e to deactivate the History mode.
It will remain deactivated until you click on the icon again.

If you double-click this icon, the Datum mode is permanent. You only have
to click again the icon to disactivate the mode.

A click on the icon activates the Datum mode for the current or the next
command.

The History mode (active or inactive) will remain fixed from one session to
another: it is in fact a setting.

#3
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Creating Constraints

. This task shows how to set geometric constraints on geometric elements.

o

H Such a constraint forces a limitation. For example, a geometric constraint might
require that two lines be parallel.

Toseta Conztraint Definition EE

ey, CONStraint
between [ ] Distance [ Fi
elements:
[ Length [ Coincidence
1. Multi-select two .
or three elements [ ] &ngle [] Concentricity
to be constrained. [] Fadius / Diameter [ Tangency

2 Click the [ Semimajor axis [] Parallelizm
Constraint with [ Semiminor axis [ Perpendicularity
dialog box icon [ Symmetry [] Horizantality
%1 ) L] Midpait [] Werticaity

[] Equidistant point [ &nale with axiz

The Constraint
Definition dialog
box appears

indicating the N
types of constraint

you can set

between the

selected elements.

@ 0K | & Cancel

3. Select one of
the available
options to specify
that the
corresponding
constraint is to be
made.

4. Click OK.

The corresponding
constraint symbol
appears on the
geometry.



To set a
constraint on a
single element:

1. Select the
element to be
constrained.

2. Click the

Constraint icon
.-'.I. .

The corresponding

constraint symbol

appears on the

geometry.
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Managing Groups

@ This task shows how to manage groups of elements in an Open Body entity as
== follows:
@ creating a group
editing a group
collapsing and expanding a group
moving a group to a new body.

¢ e e

Creating a group
e Right-click the desired Open Body entity in the specification tree.
2. Choose the Create Group command from the contextual menu.
i'ﬁ FartBody. 2
==& Dopen bodul
T Planel
¥~ Plane.?
_@ Extract.
_@ Ewtract. 2
_@ Ewtract. 3
_@ Extract.4
_@ Eutract.b
_@ Ewtract.b
_@ Extract. 7
_@ Ewtract.8
— " Point.1
— * Point.9
— * Pont.3
— * PFoint.4
— * Point.b
— * Pontk
— " Point.?

— * Point8
— | e A




£ L= |

— .~ Line.5
=" Line.3
=" Line.4

— 2 Lait

3 Sweep. 3

t{i} Sweep. 2
f—

/= Loft.2

The Group dialog box appears.

The Support area indicates the name of the Open Body entity where the group is
to be created.

3. If needed, modify the proposed default group name that appears in the Name
area.

Group

Support: [Jpen_body. 1
M arme: |Gru:nup-[lpen_|:u:u:|y.'|
Inputs: [ Loft.1

Sweep. 3

Sweep. &
Laft.2

o Actvity:  Remove grnupj

w CK J Q,&,pph,uj il:an-:elj
-




4. Select entities to be included in the group and remain visible in the tree.

5. Click OK to create the group

|

'ﬁ FartBody. 2

== Group-Open bodo]
5 Lot

3 Sweep.3

‘E’?ﬁ Sweep. 2
T3 Loft.2

Mg

@In the Group dialog box you can:

@ click the check box to specify whether group is expanded or collapsed.
@ click the Remove Group button to reset the group definition.

Editing a group

1.Right-click the desired group in the specification tree and select the Edit Group
command from the contextual menu.

2. You can then:

@ rename the group
@ remove the group
@ add entities to the group.

Collapsing and expanding a group

1. To collapse a group, right-click the desired group in the specification tree and
select the Collapse Group command from the contextual menu.

The portion of the specification tree related to the group appears reduced.

2. To expand a collapsed group, right-click the desired group in the specification
tree and select the Expand Group command from the contextual menu.

All the entities belonging to the group are then visible in the specification tree.



Moving a group to a new
body

1. Right-click the desired group
in the specification tree and
select the Change Body
command from the contextual
menu.

A dialog box entitled Change
Body appears.

2. Select the new body where
the group is to be located.

3. Click OK to move the group
to the new body.

E Lp

giﬂrking weith a Support E C
Manading Groups iEcking Connections betw orming a Draft Analyziz

g i

Change Body
D estinatinn:fF‘artE ady. 2

@ 0K | & Cancel]

I ]
= $ FartBody. 2

51 Pad2
E' J Group-Open bodw]

— 53 Loft 1
Ff‘j Sweep. 3
*"F’iﬁﬁ Sweep. 2

— T Loft 2

#7/

polating Your Design zing Historical Graph

I

reating Datums reating Constraints

i

Pginrming & Mapping Analy



n@w Checking Connections between Elements

—
@ This task shows how to analyze how two surfaces are connected, following a blend, match or fill operation for
=
example.
Three types of analyses are available:
1. Distance: the values are expressed in millimeters
2. Tangency: the values are expressed in degrees
3. Curvature: the values are expressed in percentage.

Open the Connectchecker.CATPart document from the online/Samples/ShapeDesign directory.

9

1. Select both surfaces to be analyzed.

‘A

il
2. Click the Connect Checker icon .

The Connect Checker dialog box is

displayed, identifying by color

ranges the maximum and minimum /
values for the analysis. The color '
range can be linear, sharp left,

sharp right or center.

The analysis representation in the
color range varies according to the
chosen option.

Connect Checker | x| |

— Diztance

— &Analpziz Type — Digplay

I Diztance j d Comb

4 Ernvelope -
& |nformation ? ?

— Dhzcretization

() Coarse .
_ Scaling [0.0000 [0.0388 [Co73 [ES [O1500
@ Medium O A ;
® e IR e 00 Sharp Hight Max 0.1757 mm
@ [o

@ 0ok | @ Cancel | Ouick. |




3. Choose the type of analysis to be
performed: Distance, Tangency or
Curvature.

4. Check the analysis results on the
geometry.

Here you are analyzing the distance -.
between the surfaces. Each color f
section indicates on the geometry

the distance between the surfaces.

From the Connect Checker dialog box, you can choose a number of visualization and computation options:

@ the comb: that is the spikes corresponding to the distance in each point.
@ the envelope: that is the curve connecting all spikes together
@ some information: the minimum and maximum values

Finally, the scaling option lets you define the visualization of the comb. In automatic mode, the
comb size is zoom-independent and always visible on the screen, otherwise you can define a
coefficient multiplying the comb exact value.

5. Check the Information button:

Two texts are displayed on the

geometry localizing the minimum

and maximum values of the -
analysis as given in the Connect f
Checker dialog box. bin=0

You can also choose the
discretization, that is the numbers of
spikes in the comb:

@ Coarse: 15 spikes are i
displayed _

@ Medium: 30 spikes are ;
displayed .

@ Fine: 45 spikes are
displayed. M

6. Switch to Li near mode and check the
Fi ne discretization then compare with the

previous results.



7. Click the Quick... button in the Connect [ RUTIE LR BE T |

Checker dialog box to obtain a simplified
analysis taking into account tolerances Distance : - > m E Max 01757 mm

(distance, tangency and curvature). T g IE—E Ve A

The comb is no longer displayed. Bl - . IE_E Max 530 %

The Connect Checker dialog box
changes to the Quick Violation

Analysis dialog box : @ 0k | @cCance| Fu.. |

8. Use the spinners to define the tolerances.

For example, the red area indicates

all points that are distant of more

than 0.1 mm. The green area

indicates points that are closer than

0.1 mm but at which the tangency

difference is greater than 2 degrees.

Points that would match the first two

tolerance constraints and at which o
the curvature difference would be /
greater than 5% would appear in

blue. There are none in this case.

The maximum deviation values on
the current geometry are displayed
to the right of the dialog box.

9. Click CK to create the analysis as an element in the specification tree.

This allows the automatic update of the analysis when you modify any of the surfaces, using the
control points for example.

If you do not wish to create the analysis, simply click Cancel .

@ You can edit the color range in both dialog boxes by double-clicking the color range manipulators
(Connect Checker) or color areas (Quick Violation Analysis) to display the Color chooser.

If you wish to edit the Connection Analysis, simply double-click it from the specification tree.

If you no longer need the Connection Analysis, right-click on Connection Analysis in the specification

tree then choose Delete.

[ 8
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n@&wPerforming a Draft Analysis

—-a

P .
@ This task shows how to analyze the draft angle on a surface.

=

& Open the Draftanalysis.CATPart document from the online/Samples/ShapeDesign directory.

T b

m 1. Select a surface.

-
2. Click the Draft Analysis icon %

The Draft Analysis dialog box is displayed and the analysis is
visible on the selected elements.

Draft Analysis

& Y

| —

B [E0 [oa

ISharp |eft j

L] O the fly analysis

Cloze l Feset I

You can modify the values in the color range to highlight specific
areas of the selected surface. To do this, click and drag the
arrows delimiting the colors, or directly key in the values. You can
also choose a different display for the color range: Linear, Sharp
left, Sharp center or Sharp right.

The values are expressed in degrees, ranging from -90 to 90 degrees.

You can modify them by clicking on their corresponding arrow or by entering a value directly in the
field.

The precision for entering values is 0.1 degree.

The cursor manipulation for colors is limited between -20.0 et 20.0 but the analysis is still performed
between -90 and 90 degrees.

If you see no visualization on the selected element, move the pointers in the dialog box to redefine
the draft values.



3.

L 4

. Bring the compass onto the selected surface to locally manipulate it and

Activate the On the fly analysis checkbox and move the pointer over the
surface.

Arrows are displayed under the pointer, identifying the normal to the
surface at the pointer location (green arrow). As you move the pointer
over the surface, the normal display is dynamically updated.

If you click the green arrow (Normal), you can invert it.
In this case, the draft analysis is not possible any longer, the
whole surface becomes red (highest value).

If you click the red arrow, it freezes the location for the arrow
allowing general manipulations according to the compass.

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

have a different view of the analysis without modifying the analysis
values.

These values can be edited by double-clicking the compass which
displays the Compass Manipulation dialog box.

. Once you have finished analyzing the surface, click Close in the Draft Analysis dialog box.

If you have moved to another capability, you need to redisplay the Draft Analysis dialog box by clicking

the Draft Analysis icon % then by clicking Reset to remove the draft analysis from the element.
A draft analysis can be performed just as well on a set of surfaces.
Double-click the arrows from the color range to display the color chooser allowing you to re-define the

color range.
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n@&wPerforming a Mapping Analysis

This task shows how to analyze the mapping curvature of a surface.

Open the Mappinganalysis.CATPart document from the online/Samples/ShapeDesign directory.

=)
| =
E 1. Select a surface.

ey

2. Click the Mapping Analysis icon %

The curvature analysis dialog box is displayed and the analysis is
visible on the selected element.

Curvature Analysis E |

il ry £

0000 [0250 [0.500 [0750 [1-0a0

I Sharp left jl Fauzzian j

Cloze I Reset l

3. Choose the linear option from the dialog box.

Available options to display the color range are: linear, sharp left,
sharp center or sharp right.

The values are ranging from 0 to 1, corresponding to the minimum
and maximum Mapping curvature respectively.

The surface now looks like this:

4. Modify the values in the color range to highlight specific areas of the
selected surface.

To do this, click and drag the arrows delimiting the colors, or
directly key in the values.




5.

Curvature Analyszis E3 |
i

[o-ood [TED [o33a [rEna [-ooa

I Linear jl Gauzsian j L\\‘s

Cloze l Rezet l

Click Close to exit the analysis capability, or click Reset to come back to default values for the color
range.

Mapping analyses can be performed on a set of surfaces.
Double-click the arrows from the color range to display the color chooser allowing you to re-define the

color range.

You can display the control points by clicking the Control Points icon @ still viewing the Mapping
Analysis. This allow you to check the impact of any modification on the surface according to the
Mapping Analysis.

I
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Advanced Tasks

The advanced tasks you will perform in the CATIA - Generative Shape Design
workbench include managing the specification tree and interoperating with other
workbenches.

Tasks

Managing Open Bodies

U=zing Hybrid Partz

!

Uzing mMulti-Documents



Managing Open Bodies in the
Specification Tree

"@" This task shows how to manage the specification tree. This involves;

== @ inserting open body entities
@ removing open body entities
@ changing body.

You will find other useful information in the Managing Groups section.

You can insert and manipulate open bodies in the specification tree in much the
same way as you manage files in folders.

These management functions have no impact on the part geometry.

You should refer to the Copying and Pasting section for information about how
open bodies can be used in a part edition context.

Inserting an Open Body

1. In the specification tree, select the branch where you want the new open body

to be inserted.
i,

This branch is known as a father location which can be a part, a body or another
open body entity.

2. Select the Insert > Open Body menu command. Open Body K E3

The Insert Open Body dialog box appears.

3. Select the entities that are to be included in the Features: |E utract. 1 i’
new open body. Extract.2

Estract.3
4. Click OK to create the open body at the desired Extract.4 |
location.

@ 0k | @ cancel|




Removing an Open Body
This is only possible when the father location of the open body is another open
body.

1. Right-click the desired open body then select the Remove Open Body
contextual command.

The open body is removed and its constituent entities are included in the father
open body.

Moving an open body to a new body Change Body EHE

1. Right-click the desired open body in the

specification tree and select the Change Body

command from the contextual menu. @ 0K J <3 Eancelj
-

Destinatinn:EPartB ady. 2

The Change Body dialog box appears.

2. Select the new body where the open body is to
be located.

3. Click OK to move the open body to the new
body.

#7
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Using Hybrid Parts

ja‘, This task shows how to create a hybid part comprising wireframe, surface and solid

geometry.
%. You must have access to the Part Design product.
1. In the Generative Shape
ey, DESIgN WOrkbench, open a
document comprising solid
entities.

# parBody

L%I_Pam
[, sketch 1
?Eﬂudyl

Pad.?

[ Sketch.2

2. Click the Line icon / then
create construction lines
between the opposite vertices
of the two pads.

These lines are created in an
Open Body entity.

3. Click the Loft icon % and
create a lofted surface between
the curved edges of the two
pads.

Create another lofted surface
between the bottom edges of
the two pads.




P
4. Click the Sweep icon ﬁl
and create a swept surface
between two opposite vertical
edges of the two pads.

Create another swept surface
on the other side of the side of
the two pads.

5. Click the Join icon . then
select the four surfaces to
create a single joined surface.

— {3 Loft 1

6. Open the Part Design workshop and select the Closed Surface icon @

7. Slect the joined surface in
order to close it.

The model and specification is
updated with the Close Surface
feature.
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Using Multi-Documents

I'@"_ This task shows how to use multi-documents in order to design in the context of
== a product.

You will copy an open body from one document to another, edit the original part
and the copied part independently and finally update the copied part with
modifications made to the original part.

Select Tool -> Options command and in the Part General page make sure that
«=%=-the Keep link with selected object and Synchronize all external references for
update options are set.

1. Select the

ey, OPEN Body Of
Partl in the
specification tree.

2. Select the Edit
-> Copy
command.

3. Open a new CATPart document called Part2 and position the cursor anywhere
in the specification tree.



4. Select the Edit
-> Paste Special
command.

The Source
Definition dialog
box appears.

5. Select the
AsResult
WithLink option
and click OK.

In this case the
Open Body is
copied without its
design
specifications.

Note that the
AsSpec option
copies the
selected object
along with its
design
specifications.

The Open Body
Is represented in
Part2 as an
External
Reference
object.

Source Definition

SourceUnknown
@ Paste

() Pazte with link

A sH esulbaithLink.

w 0K I Iﬂliar'u::ell

xy plane
wE plane
Zx plane

ParBody

. External References

-

g Curve. ]

" Line.l

v Curve 2
+" Line.2
=" Line 3
L Surface.]

= Surface




6. Edit Part2 by
adding a lofted
surface between
the two curved .-::r-i' Curve 1
end sections. -

Remember that e Cupwe.?
this modification
has no effect on
the original part. o Line 3

o Line.2

Surface. 1

SuHace 2

“ Line.1
“ Line.?

7. Return to the
Partl document
and edit the two
fillet surfaces by
increasing the
radius values, for
example.




In the Part2
document, an
update symbol is EaiShy
displayed next to — 3 External Refa
Part2 in the o S
specification tree. L 1
o INE.

The elements in

the part that are

s Curee.?

impacted by the " Line2
modifications to " Line.3
Partl are -~ o
highlighte din A Surface
red. A Suface ?

Open_baody.1

8. Select the
Update
command to
update Part2.

Part2 now
includes the
modifications
made to Partl.



1]

H

FanBody

- External References

El Y

™ Surface.t
'- Surace.?

5 Open_hody.1
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Workbench Description

This section contains the description of the icons, menus and Historical Graph that
are specific to the CATIA - Generative Shape Design workbench, which is shown
below.

You can click the hotspots on this image to see the related documentation.
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Menu Bar
Wireframe Toolbar
Surfaces Toolbar
Operations Toolbar
Tools Toolbar
Constraints Toolbar
Historical Graph




CATIA - Generative Shape Design Menu Bar

The various menus and menu commands that are specific to CATIA - Generative Shape Design are described below.

Start File Edit

View Insert

Tools Windows Help

Tasks corresponding to general menu commands are described in the CATIA Version 5 Infrastructure User's Guide.

Edit

Please note that most of the edit commands available here are common facilities offered by the CATIA Version 5 Infrastructure.

The specific CATIA - Generative Shape Design edit commands depend on the type of object being edited: Open Body or other

entity.
@ a8 iew  [nsert Tools  Window Command...
) Undo Chrl+Z
Pabiee 0 undo
@ Unda- cy |Redo
PRl Update
W Cu Chrbx
;_% LCopy Chel+C Cut
Copy
[I% Paste Chrl+t Paste
Faste Special... Paste Special
Delete Del Delete
H Search...
Linksz...
Properties Al+E rber Properties
Scan or Define [nwfork, Object...
Filele okt + |Scan or Define in Work Object
Definition. ..

% Change Body...

Rezet Properties

XXX object -> Definition
XXX object -> Change Body

Reset Properties

Insert

Description...

Cancels the last action.
Recovers the last action that was undone.
See Updating Your Design

See Copying and Pasting and Using
Multi-documents.

See Deleting Geometry

Allows searching and selecting objects.

Manages links to other documents.

Allows displaying and editing object properties.

Allows scanning the part and working locally on
an object.

See Editing Definitions

Allows Managing Open Bodies

Allows resetting object properties



For... See...

Toolz  Window  Help
Dbzt Open body Managing Open Bodies
@ Open Baody
Sketcher Refer to the CATIA Version 5 Part Design User's Guide.
@I Sketcher i
Wireframe Insert -> Wireframe
Wireframe L4
Surfaces Insert -> Surfaces
Surfaces
; Operations Insert -> Operations
O perations L4
Conztraints and Analysis » Constraints and Analysis Insert -> Constraints and Analysis
Insert -> Wireframe
[@ For... See...
= Paint
; Point Creating Points
/ Lire
Line Creating Lines
=7 Plare
— Plane Creating Planes
(= Frojection... Projection Creating Projections

@ |nterzectian...

O Circle...
(:} Spline. ..
r_ Caorner...
C:\' Connect Curve...

f@ Parallel Curve...
1 Boundan,..

Intersection Creating Intersections

Circle Creating Circles
Spline Creating Splines
Corner Creating Corners

Connect Curve Creating Connect Curves

Parallel Curve Creating Parallel Curves

Boundary Creating Boundary Curves

Insert -> Surfaces

&

_Hi;:: Extrude. ..

%E Revolve. ..
A7 Offset...
@ Sweep...

) Loft..
@ Eutract...

For... See...

Extrude Creating Extruded Surfaces

Revolve Creating Revolution Surfaces

Offset Creating Offset Surfaces

Sweep Creating Swept Surfaces

Fill Creating Fill Surfaces

Loft Creating Lofted Surfaces
Extract Extracting Geometry from Solids

Insert -> Operations

1=

For... See...



Insert -> Constraints and Analysis

I

%) Shape Fillt...

3}: Scaling...
& Aftiniy...

4@ Estrapalate. .

Ap [nwert Orientatian. ..

% Mear...

EI Conztraint...

QI Congtraint Defined in a Dialog Box...

Join

Split

Trim

Shape Fillet
Edge Fillet
Variable Fillet
Face-Face Fillet

Tritangent Fillet
Translate

Rotate

Symmetry
Scaling

Affinity
Extrapolate

Invert orientation

Near

For...

[3—21 Connect Checker

m Diraft Analysis

m b apping Analyziz

Constraint
Constraint Defined in Dialog Box

Connect Checker
Draft Analyis
Mapping Analysis

Joining Curves and Surfaces

Splitting Geometry

Trimming Geometry

Filleting Surfaces

Edge Fillets

Variable Radius Fillets

Face-Face Fillets

Tritangents Fillets

Translating Geometry

Rotating Geometry

Performing Symmetry on Geometry
Transforming Geometry by Scaling

Transforming Geometry by Affinity

Extrapolating Geometry

Inverting the Orientation of Geometry

Creating Nearest Entity of a Multiple Element

See...

Creating Constraints

Checking Connections
between elements

Performing a Draft Analysis

Performing a Mapping Analysis

Tools

Please note that most of the Tools commands available here are common facilities offered by the CATIA Version 5
Infrastructure.

Specific CATIA - Generative Shape Design commands are described in the present document.

1=

Command...

Formula

Image
Macro

Parent/Children

Show Historical graph

Work on Support

Description...

Allows editing parameters and formula.

Allows capturing images.
Allows recording, running and editing macros.

Allows viewing the parents and children of a selected
object.

See Using the Historical Graph
See Working with a Support




f(!ﬂ il Customize Allows customizing the workbench.
» Options Allows customizing settings.
Search Order Allows specifying a search order list.

Image

Macrao L4
Rarent/Childrer...
Show Hiztorical graph...

ﬁ Work, on Suppaort

Customize. ..
Options...
Search Order...

henu Bar wireframe Toolbar

Surfaces Toolbar Operations Toolbar Toolz Toolkar

@&e_ @& @

Constraints Toolbar Historical Graph

@& @ 6




Wireframe Toolbar

This toolbar contains the following tools for creating wireframe elements.

Wireframe

I /q‘[’:ﬁfﬁ‘@@f_v@ﬁ

= See Creating Points
/ See Creating Lines

P See Creating Planes

5 See Creating Projections

£5} See Creating Intersections
O_See Creating Circles

;} See Creating Splines

f_ See Creating Corners

c;:\ See Creating Connect Curves

@ See Creating Parallel Curves

Yy See Creating Boundary Curves

E (]4] E Menu Bar ( Wireframe Toolkar
E Surfaces Toolbar E Operations Toolbar E Tools Toolbar
Constraints Toolbar Histarical Graph

L €



Surfaces Toolbar

This toolbar contains the following tools for creating surfaces.

Surfaces

.2 See Creating Extruded Surfaces
gé See Creating Revolution Surfaces
@See Creating Offset Surfaces
@ See Creating Swept Surfaces
a4 See Creating Fill Surfaces
%See Creating Lofted Surfaces

A See Extracting Geometry from Solids

E (]4] Menu Bar E Wireframe Toolkar

{: Surfaces Toolbar Operations Toolbar Tools Toolbar
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Constraintz Toolbar Histarical Graph
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Operations Toolbar

This toolbar contains the following tools for performing operations on surface and
wireframe elements.

Operations

gl See Splitting Geometry
See Trimming Geometry
A |

ﬁﬁ See Tritangent Fillets
.ﬁg:t«;j See Shape Fillets

‘i‘t‘;j See Edge Fillets
r—’@ See Variable Radius Fillets

i) See Face-Face Fillets
ﬁ See Translating Geometry

m See Performing a Symmetry on Geometry

:g See Transforming Geometry by Scaling

,Lﬁ See Transforming Geometry by Affinity
:--;;[] See Rotating Geometry

@ See Extrapolating Geometry

g g E Menu Bar E Wireframe Toolbar

g surfaces Toolbar {_ Operations Toolbar E Toolz Toolbar
Constraints Toolbar Hiztorical Graph
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Tools Toolbar

This toolbar contains the following tools to help you model your shape designs.

Toanol=

'@ =%

@ See Updating Constraints

== See Using the Historical Graph

See Working with a Support

@u See Creating Datums

g (]4] Menu Bar g Wireframe Toolkar
g Surfaces Toolbar g Operations Toolbar {_ Tools Toolbar
Constraints Tu:u:ull::uar Histarical Graph
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Constraints and Analysis Toolbar

This toolbar contains the following tools to help you manage constraints between
geometric elements and perform analysis.

Constraints and A,

J.“xﬁu\a%

I

&

®= See Checking Connections between Elements

See Creating Constraints.

% See Performing a Draft Analysis

% See Performing a Mapping Analysis

E g E Menu Bar E Wireframe Toolbar
E surfaces Toolbar E Operations Toolbar E Toolz Toolbar
Conzstraintz Tu:u:ull::uar Hiztorical Graph
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CATIA - Generative Shape Design
Historical Graph

In this chapter we will describe the Historical Graph's commands and contextual

commands that are specific to the CATIA - Generative Shape Design workbench.

Hiztorical Graph H=] E3

Eﬂﬂ“ Eﬂﬂﬂ

'L Profile]
' Lo Profile?
e ‘B Arctimmed
= ﬁ Guidel :
D2

Arcltrmmed
ﬁ Guided ;

D1

=
3
B

]
| | >

Historical Graph Commands

[EFCommand... Description...
Add Graph Adds a selected element to the graph.
Remove Graph Removes a selected element from the
graph.
Reframe Centers the graph in the window.
Surface or Part graph representation Gives a horizontal or vertical representation.
Parameters Displays any parameters associated to the

elements in the graph.

Displays any constraints associated to the

Constraints elements in the graph.



Historical Graph Contextual Commands

Command... Description...
=

Reframe Centers the graph in the window.

Print Allows you to obtain a print of the graph.
Graph All Restores the graph to the window.
Clean Graph Clears the graph from the window.
Refresh Refreshes the graph display.

E (]4] E Menu Bar E Wireframe Toolkar
E Surfaces Toolbar E Operations Toolbar E Tools Toolbar
Constraintz Toolbar Histarical Graph
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affinity

child

constraint

extrapolate

extruded surface

feature

fill surface

fillet

join

lofted surface

Glossary
A

An operation in which an element is transformed by applying X, Y,
Z affinity ratios with respect to a reference axis system.

C

A status defining the hierarchical relation between a feature or
element and another feature or element.

A geometric or dimension relation between two elements.

E

An operation in which an element is extended a specified amount
while respecting tangency or curvature conditions. Typically a
surface boundary can be selected for in order to extrapolate the
surface a specified length.

A surface that is obtained by extruding a profile along a specified
direction.

A component of a part.

A surface that is obtained by filling a closed boundary that is made
up from a number of segments.

A curved surface of a constant or variable radius that is tangent to
and joins two surfaces. Together these three surfaces form either
an inner or outer corner.

J

An operation in which adjacent curves or adjacent curves can be

joined.
A surface that is obtained by sweeping one or more planar section
curves along a spine, which may be automatically computed or

user-defined. The surface can be made to follow one or more
guide curves.



offset surface

parent
part
part body

profile

O

A surface that is obtained by offsetting an existing surface a
specified distance.

A status defining the hierarchical relation between a feature or
element and another feature or element.

A 3D entity obtained by combining different features. It is the
content of a CATPart document.
A component of a part made of one or several features.

An open or closed shape including arcs and lines.

R

revolution surface A surface that is obtained by revolving a profile around an axis.

rotate

scaling

sketch

split

swept surface

symmetry

translate

trim

An operation in which an element is rotated by a specified angle
about an given axis.

S

An operation that resizes an element to a percentage of its initial
size.

A set of geometric elements created in the Sketcher workbench.
For instance, a sketch may include a profile, construction lines and
points.

An operation in which one element is cut by another element.

A surface obtained by sweeping a profile in planes normal to a
spine curve while taking other user-defined parameters (such as
guide curves and reference elements) into account.

An operation in which an element is transformed by means of a
mirror symmetry with respect to a reference plane, line or point.

T

An operation in which an element is displaced a specified distance
along a given direction.

An operation in which two element cut each other mutually.



W

Elements such as points, lines or curves that can be used to

wireframe element represent the outline of a 3D object.



Index

Affinity icon »
affinity operation »

boundary curves ¥
Boundary icon »

Circle icon »

circles »

Connect Curve icon »

connect curves #

constraints

copying »

Corner icon »

corners »

Create Datum icon »

creating
boundary curves »
circles »
connect curves ¥
corners »
datums »
extruded surfaces *
fill surfaces »
groups »
intersections *
lines »



lofted surfaces »

offset surfaces ¥

parallel curves *

planes ¥

points »

projections

revolution surfaces
splines

surface or curve from solid »
swept surfaces »

datums »
deleting »

Edge Fillet icon »

edge fillets »

editing object definitions
Extract icon »

Extrapolate icon *

extrapolated surfaces or curves »
Extrude icon »

extruded surfaces »

Fill icon »
fill surfaces »



groups ¥

historical graph »

Intersection icon *
intersections »
Invert Orientation command »

Join command ¥
joined surfaces or curves ¥

Line icon ¥

lines »
Lofticon» , »
lofted surfaces *

Near command *
Nearest sub-element *



O

Offset icon ¥*
offset surfaces ¥
operations
affinity »
extrapolate »
fillet »
invert element orientation »
join »
rotate »
scaling »
split »
symmetry »
translate ¥
trim »

parallel curves »
Parallel Curve icon »
part »

pasting »

Plane icon »

planes »

Point icon »

points »

Projection icon »
projections

Revolve icon »
revolution surfaces »
Rotate icon *



Scaling icon » | »
Shape Filleticon » |, »
shape fillets »

Show Graphicon ¥ , »
Spline icon »

splines

Spliticon

support grid

surface or curve extracted from solid
Sweep icon ¥ , »
swept surfaces »
Symmetry icon »

Translate icon »
Trim icon »

Update icon »
updating your design

Variable Fillet icon »
variable radius fillets *

W

wireframe element »
Work on Support icon



Working on support »



