
S
U

R
F

&
LE

A
R

N

Extract
Extract from:

ShapeDesign1-T7_Textbook: R17-700-T6-T and ShapeDesign1-T6_Trainingbook: R17-700-T6-E

CATIA R
 V5 R17, UNICO-Publication

April 27, 2007



S
U

R
F

&
LE

A
R

N

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by

any means, electronic, mechanical, photocopying, recording or otherwise, without prior written permission of UNICO GmbH.

Many of the dsignations used by manufactures and sellers to distinguish their products are claimed as trademarks. Unico

GmbH has made every attempt to supply trademark information about manufacturers and their products mentiones in this book.

Alist of trademarks designations and their owners appear below.

c
 2001-2006 UNICO GmbH

Trademarks

CATIA â is a Trademark of Dassault Systemes

PTC â is a Trademark of Paramteric Technologies Inc.



S
U

R
F

&
LE

A
R

N

Contents

1 Operations 5
1.1 LESSON: Edge Fillet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

1.1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.1.2 Operation /Edge Fillet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.1.3 Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
1.1.4 Example of an /Edge Fillet Operation . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.1.5 Overview of Panel, A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.1.6 Overview of Panel, B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
1.1.7 /Extremities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12
1.1.8 /Object(s) to �llet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
1.1.9 /Fillet objects . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.1.10 /Propagation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.1.11 /Propagation: Intersection edges . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
1.1.12 Small Tangent Discontinuities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15
1.1.13 /Trim ribbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
1.1.14 /Trim Support . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
1.1.15 /Edge(s) to keep . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
1.1.16 /Limiting element(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
1.1.17 /Blend corner(s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
1.1.18 Procedure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

1.2 EXERCISE: Fillet with Edge Fillet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
1.2.1 Fillet with /Edge Fillet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

c
 2001-2006 UNICO GmbH



S
U

R
F

&
LE

A
R

N

4 CONTENTS

c
 2001-2006 UNICO GmbH



S
U

R
F

&
LE

A
R

N

Chapter 1

Operations

How to use Operations
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6 CHAPTER 1. OPERATIONS

1.1 LESSON: Edge Fillet

1.1.1 Introduction

This lesson explains how to round (�llet) surface edges usin g the /Edge Fillet operation.

1.1.2 Operation /Edge Fillet

Description of the /Edge Fillet operation

The /Edge Fillet operation can be used to �llet edges with a constant radius fo r a surface element. The
operation can be invoked either with its icon or from the /Insert /Operations Edge Fillet menu. Note that
all the edges must belong to one single surface.

You can select the shape of the starting and end edges of the �l let surface.

Two alternatives are offered for the automatic propagation of the �llet. The �llet boundaries can, if
necessary, be brought into contact with other edges in order to prevent overlapping.

c
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1.1. LESSON: EDGE FILLET 7

1.1.3 Procedure

Procedure for use of the /Edge Fillet operation

The following procedure is used when rounding with /Edge Fillet :

1. Activate the icon

2. Select the edges.

3. Enter a radius value.

4. Enter settings and additional data

5. Con�rm the selections

c
 2001-2006 UNICO GmbH
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8 CHAPTER 1. OPERATIONS

1.1.4 Example of an /Edge Fillet Operation

Task

The tangential edge (A) and the boundary of the pad (B) are to be �lleted with a radius of 16 mm using
the /Edge Fillet operation.

Activate the icon

By activating the icon /Edge Fillet the corresponding panel is shown.

c
 2001-2006 UNICO GmbH
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1.1. LESSON: EDGE FILLET 9

Select edges

First select the edge (A). Since the boundary of the pad is also to be �lleted, select the corresponding
surface (B) with the /Object(s) to �llet box.

This box then has two entries that can be checked using the panel icon on the right of the box.

Enter a radius value

Enter a radius value of 16mm in the /Radius box.

c
 2001-2006 UNICO GmbH



S
U

R
F

&
LE

A
R

N

10 CHAPTER 1. OPERATIONS

Make the settings

The �llet is to extend from the lower end to the outside edge. T he alternative /Maximum is therefore
selected from the /Extremities pulldown menu.

Select /Tangency from the /Propagation pulldown menu so that the �llet continues to extend for as lon g
as the edge has tangential continuity.

The /Trim support option button is to remain enabled because the �llet is to be i ntegrated into the main
surface.

Con�rm the de�nition

The de�nition is complete and needs to be con�rmed with the /OK button.

The edges are �lleted and are also trimmed with the main surfa ce to produce a new surface.

This total surface corresponds to the tree entry for the /Edge Fillet operation.

c
 2001-2006 UNICO GmbH
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1.1. LESSON: EDGE FILLET 11

Modifying the curve

You can open the de�nition panel by double-clicking on the su rface or tree entry. The de�nition can then
be changed in the panel.

For example, additional edges can be selected with the /Object(s) to �llet panel box, or edges can be
removed from the de�nition by repeated selection.

1.1.5 Overview of Panel, A

Overview of the /Edge Fillet De�nition panel

/Support : The name of the surface whose edge(s) is (are) selected is displayed.

/Extremities : The type of extremities of the �llet is selected from a list o f four alternatives here.

/Radius : For inputs of the radius value.

/Object(s) to �llet : For selecting the edges to �llet.

/Propagation : For selection of the propagation criteria.

/Trim ribbons : Fillet edges are connected together to prevent overlapping �llets.

/Trim support : If enabled, the �llet is trimmed and connected with the supp ort surface.

c
 2001-2006 UNICO GmbH
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12 CHAPTER 1. OPERATIONS

1.1.6 Overview of Panel, B

Overview of the /Edge Fillet De�nition panel

/More/Less : Expand/compress the panel.

/Edge(s) to keep : For selection of edges to be excluded from the �lleting oper ation.

/Limiting element : For selection of a surface to limit the propagation of the �l let.

/Blend corner(s) : Replace the corner rounds by a transition surface.

/Setback distance : For inputs of the transition surface propagation lenghts.

1.1.7 /Extremities

Propagation of the open boundaries of /Edge Fillet rounding

If a �llet produced by an /Edge Fillet operation has open boundaries, the development �ow of these
boundaries can be de�ned with the /Extremities pulldown menu.

/Smooth (A): Tangent-continuous connections

/Straight (B): Straight connections

/Maximum (C): The largest edge of the support surfaces de�nes the boun dary of the �llet.

/Minimum (D): The smallest edge of the support surfaces de�nes the bou ndary of the �llet.

c
 2001-2006 UNICO GmbH
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1.1. LESSON: EDGE FILLET 13

1.1.8 /Object(s) to �llet

Selecting edges to �llet

You use the /Object(s) to �llet panel box to select the edges to �llet with the /Edge Fillet operation.

Either the edges (A) are directly selected, or they are selected by means of faces (B). In the latter case,
the boundary of the surface is �lleted.

More than one edge or face can be �lleted at the same time. The t otal number of edges and faces
selected can be checked in the panel box.

If the wrong edge or face is selected, it is removed from the de�nition by being selected again.

c
 2001-2006 UNICO GmbH
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14 CHAPTER 1. OPERATIONS

1.1.9 /Fillet objects

The /Fillet objects panel and its icon

You use the /Object(s) to �llet box in the panel to select edges and/or faces to �llet. The box indicates
how many elements you have selected.

To the right of the box is an icon. Clicking on this icon opens a panel that lists the selected elements.

After selecting an item from the list, you can remove the element from the de�nition with the /Remove
button in the panel or replace it by another element using the /Replace button.

You close the panel with the /Close button.

1.1.10 /Propagation

Criteria for automatic propagation of /Edge Fillet roundin gs

The criterion for automatic propagation is selected from the /Propagation box.

/Tangency : The �llet continues to extend automatically as long as the e dge has tangential continuity.

/Minimal : The �llet extends to the next possible �nishing point.

/Intersection edges : The �llet extends along the entire section between the affe cted features (see next
step of the lesson).

c
 2001-2006 UNICO GmbH
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1.1. LESSON: EDGE FILLET 15

1.1.11 /Propagation: Intersection edges

Automatic propagation along the whole section

If the /User Selection Filter toolbar is enabled, its /Intersection edges activation icon (A) and the /Propaga-
tion alternative /Intersection edges can be used to select a whole section between two trimmed surfaces
by a single selection.

Activate the /Edge Fillet icon and select the /Intersection edges alternative. Then click the /Intersection
edges activation icon. If you then select the edge of a /Trim operation, all edges resulting from the
operation are �lleted at the same time.

1.1.12 Small Tangent Discontinuities

Resolving problems occurring with small tangent discontin uities

If the /Propagation option /Tangency is active, neighboring tangent-continuous edges will also be �lleted.

Should a small tangent discontinuity (greater than 0.5 degrees) occur at the intersection between two
neighboring edges after changing the geometry, the �llet wi ll no longer extend beyond the connection.
The update of the �llet surface stops, the edge with the disco ntinuity (A) is marked yellow and the original
�llet is marked red (B). The /Update Diagnosis panel is also opened.

You can open the �llet feature de�nition panel by clicking on the /Edit button. Using the /Object(s) to �llet
box, you can select the edge on the other side of the discontinuity to allow the �llet to continue. The
problem is cleared by con�rming the feature de�nition panel .

c
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16 CHAPTER 1. OPERATIONS

1.1.13 /Trim ribbons

Trimming overlapping �llets for /Edge Fillet operations

Overlapping edge �llets resulting from the /Edge Fillet operation can be manipulated using the /Trim
ribbons function.

If the button is enabled, the edges of the �llets are trimmed t o accommodate each other.

The function is only available in connection with the propagation type /Tangency / .

1.1.14 /Trim Support

Integrating /Edge Fillet �llets into support surfaces

When �lleting the edges of a surface using the /Edge Fillet operation, the �llet can either be trimmed with
the surface or left to exist as a separate surface.

The �llet is integrated into the support surface if the /Trim support button is activated. The support
surface is also trimmed as a result.

If the button is disabled, the �llet will be created as a separ ate surface.

c
 2001-2006 UNICO GmbH
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1.1. LESSON: EDGE FILLET 17

1.1.15 /Edge(s) to keep

Linking boundaries of an /Edge Fillet �llet with edges

The /Edge(s) to keep panel function is very useful if the radius of an edge �llet is larger than the neigh-
boring surface. / The associated button is in the expanded panel section that is opened by clicking on
the /More button.

With the panel box, you select the edges beyond which no �llet ing is to be performed. This constraint
replaces the tangential edge completion in the neighboring surface. Tangential continuity still applies on
the other surface though.

1.1.16 /Limiting element(s)

Limiting surface of /Edge Fillet �llets

An edge �llet can also be limited by selecting elements like s urfaces, planes or points using the /Limiting
element(s) box in the de�nition panel. / The �llet then stops at the selected element and is also trimm ed
with the surface and planes.

After selecting the element, an arrow is displayed. The arrow indicates the side on which the �llet is to
be created with regard to the element. The direction of the arrow can be inverted by selection.

The element types can also be combined as wished. When point features are used, they have to lie on
the edge to be �lleted and they have to be created with the opti on and the function /Point is carried out
with /Point type : /on curve . Through repeated selection an element is deleted from the de�nition.

c
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18 CHAPTER 1. OPERATIONS

1.1.17 /Blend corner(s)

Touching up corners using connecting faces

Corners are sometimes unfavorably shaped (A) if �lleted at t he same time with one feature. The shape
can be enhanced using /Blend corner(s) .

The individual corner �llets are replaced by a connecting fa ce (B) when using the functionality. You
specify the size of the face along the edges by entering the lengths (C) in the /Setback distance panel
box.

c
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1.1. LESSON: EDGE FILLET 19

1.1.18 Procedure

Procedure for using /Blend corner(s)

The following procedure is recommended for using /Blend corner(s) :

1. Activate the icon

2. Enter the radius and select the edges (edges, not surfaces)

3. Expand the panel by clicking on the /More button

4. Press the /Blend corner(s) button

5. Select the corners for de�nition (if there are more than on e)

6. Select the distance dimensions on the geometry and enter the necessary values in the /Setback
distance box

7. Check with the /Preview function

8. Con�rm the de�nition with /OK

c
 2001-2006 UNICO GmbH
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20 CHAPTER 1. OPERATIONS

1.2 EXERCISE: Fillet with Edge Fillet

1.2.1 Fillet with /Edge Fillet

Objective

A sheet metal part is de�ned with a surface. The surface has sh arp edges that are now to be �lleted
(rounded) with three different radius values.

Use the /Edge Fillet icon to complete the task.

c
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1.2. EXERCISE: FILLET WITH EDGE FILLET 21

Open the part

Open the following part document to start with.

Document: sd_600__edge_�llet_exercise10a.CATPart

Course: shapdesign

Chapter: operations

The best rendering style to use is /Shading with Edges .

c
 2001-2006 UNICO GmbH
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22 CHAPTER 1. OPERATIONS

Task

You are to �llet all edges of the surface using the /Edge Fillet icon.

Four edges (A) are to be assigned a radius of 25mm.

Fifteen edges (B) are to have a radius of 16mm.

The remaining edges are to be �lleted with a radius of 10mm.

Try to �llet the surface yourself. If you encounter problems , you can open the document

Document: sd_600__edge_�llet_exercise10b.CATPart

Course: shapdesign

Chapter: operations

and compare it with your surface. Simply recall the intermediate states (local bodies) named 'Edge Fillet
1, 2, 3, 4 and 5' from the /Hide mode.

c
 2001-2006 UNICO GmbH
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