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Abstract

This document is part of the content of the work assigned to Cooperative Education
Project. The work I was assigned to design Hanger Fixture in order to test the strength of
adhesion between the Loop and Part by using CATIA in the mode of Part Design and mode of
Generative Shape Design in the design. For more information on the Internet began to crawl
successfully design. Design has been divided into 3 parts : Gauge Body, Gauge Shape Control,
and Gauge Loop Control by the Gauge Body and Gauge Shape Control, there shape are the same
specimen. To support the specimen surface fit. Including the control period is defined for the
Concept Design Phase Concept controlled by the need to take into account the ability to

implement with a tensile testing machine of this company.
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2.2.1 Part Design

The application makes it possible to design precise 3D mechanical with an intuitive and
flexible user interface, from sketching in an assembly context to iterative detailed design. Enable
to accommodate design requirements for parts of various complexities, from simple to advanced.

This new application, which combines the power of feature-based design with the
flexibility of a Boolean approach, such as post-design and local 3D parameterization.

As a scalable product, can be used in cooperation with other current or future companion
products in the next CATIA generation. The widest application portfolio in the industry is also

accessible through interoperability with CATIA Solutions Version 4 to enable support of the full
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product development process from initial concept to product in operation.

Part Design User's Guide show how to create a part. There are several ways of creating,
this book aims at illustrating several stages of creation you may encounter.

The basic tasks perform in the Part Design workbench are mainly the creation of features
and surfaces use to create part. To create features will sometimes sketch profiles first. This

section explain and illustrate how to create various kinds of features and surfaces.

1) Opening a New CATPart Document
1.1) Select the File -> New commands (or click the New D icon).
The New dialog box is displayed, allowing you to choose the type of document you need.

1.2) Select Part. Workbench is loaded and a document opens.

B

ol
|
k]

@

celpnvanawsaalaly |

I
S el

B e B2 B TRBQQ  fcanar
i —]

et o 3 conmans

The Part Design workbench document is divided into:
@ two windows: the specification tree and the geometry area

@  specific toolbars : refer to Part Design Workbench

@ anumber of contextual commands available in the specification tree and in the geometry.
CATIA provides three planes to start design. Actually, designing will first require a

sketch. Sketching profiles is performed in the Sketcher workbench which is fully integrated into

Part Design. To open it, just click the Sketcher icon @' and select the work plane.

2) Creating Sketch-Based Features
Features are entities you combine to make up your part. The features presented here are
obtained by applying commands on initial profiles created in the Sketcher workbench.
Some operations consist in adding material, others in removing material. In this section,

you will learn how to create the following features:
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3 ) Pad Pad Definition HE

Rl

. . . . . Type: | Dimension i
Creating a pad means extruding a profile in one or two directions. Lergin [ B
Lk [Noselcton

[ Mirnored extert

3.1) Basic Pads Shows you how to create a basic

pad using a closed profile, the Dimension and Mirrored extent options. o ok | @ e | o]
Profile: -
1. Select the profile to be extruded. \' .‘W‘- ﬁ ,
™ L

B i
2. Click the Pad icon @ The Pad Definition dialog box appears and bu\\\

previews the pad to be created. B

3. Select LIM1 and drag upwards to 69 to increase the length value.
4. Click Mirrored extent to extrude profile in opposite direction.
5. Click OK. The pad is created.

3.2) A Few Notes About Pads

@ Pad below has been created from an open profile.

Initial open profile Preview Result

@ Pads can also be created from sketches including several profiles. Must not intersect.
i

3.3) 'Up to Plane' Pads

1. Select the profile to be extruded.

2. Click the Pad icon @ . Previews a pad with 10 mm.
3. Click the arrow in the geometry area to reverse the extrusion direction .
4. In the Type field, set the Type option to 'Up to plane'.

5. Select Plane.4. The plane is going to limit the extrusion.

6. Click OK. The pad is created. Specification tree indicates this creation.

3.4) "Up to Surface' Pads

123>
S ok | O sepl | S Cancel]
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1. Select the profile to be extruded.

2. Click the Pad icon @ . The Pad Definition dialog box appears and Previews a
pad with a default dimension value.

3. In the Type field, set the Type option to Up to surface.

T ion
Depth: [irm -]

Liit: 1T

4. Select the face. Previews the plane is going to limit the extrusion.

(m]

More>>
@ 0k | @ Apply | & Cancel

5. Click OK. The pad is created, Specification tree indicates this

creation.

4) Pocket
Creating pocket consists in extruding profile and removing material resulting from

extrusion.

4.1) Basic Pockets
Shows you how to create a pocket, that is a cavity, in an already existing part.

1. Select the profile.

ﬂ RS
2. Click Pocket icon = . dialog box is displayed. Set one of these options: g
@  uptonext @  uptolast {isn

@  up to plane @  uptosurface N L) -

Length Tﬂm =]
. Lmit  [Noselction
LIM1 and drag it downwards to 30. i
Reverse Direction i
tared> I

@ 0k | 8 sppl | @cancel|

3. Set Type parameter to Dimension, and enter 30 mm. Alternatively, select ; -

4. Click OK. Specification tree indicates this creation.

4.2) A Few Notes About Pockets o
Fartl

¥  Allows to create pockets from open profiles provided existing geometry can :Z’;yz:
7 zxplane

trim the pockets. FE Fermmotors

1 P92 ParBody
Initial profile Raesulting pocket
Fad1
[ Sketchl

B shell1
8 Booy.1
=—(0) Packet1

@ Ir pocket is first feature of a new body, CATIA creates material: i shonz

Pocket
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@  Pockets can be created from sketches including several profiles. Must not intersect.

@  The "Up to next" creation mode behaves differently depending on release of product. The

"up to next" limit is very first face detects while extruding profile. This is an example:

Preview
The "up to next" limit is the first face application detects while extruding profile. This

face must stops whole extrusion, not only a portion of it as shown in the figure below:

Preview Result

5) Hole

Creating a hole various shapes of standard holes can be created. These holes are:

[ Simple | Tapered | Counterbored | Countersunk |Counterdrilled

@  Counterbored hole: the counterbore diameter must be greater than the hole diameter and
the hole depth must be greater than the counterbore depth.

@  Countersunk hole: the countersink diameter must be greater than the hole diameter and the
countersink angle must be greater than 0 and less than 180 degrees.

@  Counterdrilled hole: counterdrill diameter must be greater than hole, hole depth must be
greater than counterdrill and counterdrill angle must be greater than 0 and less than 180 degrees.

Whatever hole you choose, you need to specify the limit you want. There is a variety of limits:

| Blind | UptoNext | UptoLast | UptoPlane | Up to Surface
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5.1) Creating a Hole

This task illustrates how to create a counterbored hole while constraining its location.

1. Click the Hole icon - |

2. Select the circular edge and upper face as shown. previews the hole to be

created. By default, previews a simple hole whose diameter is 10 mm and depth

10 mm. Contextual creation commands are available on the BOTTOM text.

4. Set the Bottom option to V-Bottom to create a pointed hole and enter 110 in Angle field.
5. Now, click Type tab to access type of hole you wish to create. Going to create a counterbored

hole. Notice that the glyph assists you in defining the desired hole.

6. Enter 30 mm in Diameter field and 8 mm as depth value. Preview see new diameter.

7. Click OK. The hole is created. Specification tree indicates this creation.

6) Shaft

Sketch include a profile and an axis about which feature will revolve.

Profile

1. Select the closed profile.
Rotation _'/—h

axs

2. Click the Shaft icon @ . The Shaft Definition dialog box is displayed

and previews a round feature. The First Angle value is by default 360 degrees.

Shaft Definition [=]
First angle: m E
Second angle: Indeg E

3 0K I OApply! S Cancsl |
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3. Previews the LIM1 and LIM2 of the shaft to be created. Select LIM1 and drag it onto 250.
4. Now enter 40 degrees in the Second angle field.
5. Click OK. Can use open profiles for creating shafts. In example below, the red face trims the

extremity to the left. The axis about which feature is created trims opposite extremity.

Baafll

6.1) Creating Dress-Up Features

Open profile

Dressing up features is done by applying commands to one or more supports.

Provides a large number of possibilities to achieve the features meeting your needs.

7) Edge Fillet
A fillet is curved face of variable radius tangent and joins two surfaces. Edge fillets are

smooth transitional surfaces between two adjacent faces.

Obiectls) to fler: TR

Propagatior: | Tangency =

1. Click Edge Fillet icon @ . Edge Fillet Definition dialog box appears.

2. Select the upper face as well as the four vertical edges.

3.The face and edges selected then appear in the Objects to fillet field. “
Previews fillets to be created. The radius value is displayed too. .
4. Click OK. The edges are filleted. .

2.2.2 Generative Shape Design @

Generative Shape Design allows to quickly model both simple and complex shapes using
wireframe and surface features. Provides a large set of tools for creating and editing shape designs
and, when combined with other products, it meets requirements of solid-based hybrid modeling.

This new application is intended for both expert and casual user. Its intuitive interface
offers 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.

The Generative Shape Design User's Guide show how to create and edit a surface design.

There are numerous techniques to reach final result. Aims at illustrating these various possibilities.
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1) Creating Planes

This task shows the various methods for creating planes:

@  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 @  atanangle toaplane

@  mean plane through several points.

1. Click the Plane icon . Plane Definition dialog box appears.

2. Use the combo to choose the desired Plane type. Once you have defined the plane, it is
represented by a red square symbol, which you can move using the graphic manipulator.
1.1) Equation
@  Enter the A, B, C, D components of Ax + By + Cz = D plane equation.
1.2) Through three points
@ Select three points. Plane passing through three points is displayed.

1.3) Through two lines

@  Select two lines. Plane passing through two line directions is displayed.

/

1.4) Through point and line
@  Select a Pointand a Line. The plane passing through point and the line is displayed.
1.5) Through planar curve Qf”a
@  Selecta planar Curve. The plane containing the curve is displayed. /
1.6) Tangent to surface
@  Select reference Surface and Point. Displayed tangent to surface at specified point.
1.7) Normal to curve
@  Select reference Curve and Point. A plane is displayed normal to curve at specified point.
1.8) Offset from plane
@ Select reference Plane, enter an Offset value. l
1.9) Offset through point

@  Select a reference Plane and a Point. Displayed parallel plane and passing selected point.
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1.10) Angle or normal to plane

&  Select a reference Plane and a Rotation axis.

@ Enter an Angle value. Displayed passing through line. Oriented angle to reference plane.
1.11) Mean through points

o Select three or more points to display mean plane through these points. It’s 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 (identified as Plane.xxx) is added to specification tree.

2) Creating Intersections
@ two wireframe elements @  two surfaces

@ 2 wireframe element and a surface.

Intersection Definition 2]

Element 1: fNo selection

1. Click Intersection icon @ Intersection Definition dialog box appears.

| |Element 2 [No selection

2. Select two elements to be intersected. The intersection is displayed. | @ s | 3 cocs]
This example shows the line resulting from This example shows the curve
resulting the intersection of a plane and a surface. from the intersection of two surfaces.

3. Click OK to create intersection (identified as Intersect.xxx) is added to specification tree.

3) Creating Extruded Surfaces

Prafile:  FHRSEIBEN0N. ...

Direction: | Mo selection

To create surface by extruding profile along given direction.

I | Estrusion Limits 3
. ) = | .. 3 Linit 1:[10nm =]
1. Click Extrude icon . Extruded Surface Definition dialog box appears. Lﬂ;u————ﬂ

Fieserse Direction I
2. Select Profile and specify extrusion Direction. e o |

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

e S

S T

4. Click Reverse Direction button to display extrusion on the other side of selected profile.

5. Click OK to create surface (identified as Extrude.xxx) is added to specification tree.
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4) Creating Offset Surfaces
1. Click Offset icon @& Offset Surface Definition dialog box appears.
2. Select the Surface to be offset.
3. Specity Offset by entering a value or using graphic manipulator. The offset surface is displayed

normal to the reference surface.

4. An arrow indicates the proposed direction for the offset. B A E—
Offset: FEM___—E

Reverse Direction

@ 0K @ 4pply | - Eam:e\l

5. Click OK to create surface. Display offset surface on the other side of by
clicking either arrow or Reverse Direction button. The surface (identified as

Offset.xxx) is added to specification tree.

_\> The figure above shows the offset after
‘...—I clicking the Reverse Direction button

5) Creating Swept Surfaces

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)
9 along one or two guide curves while respecting a spine. In addition, 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 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, reference curve, an angle and two length values for extrapolating the profile

@  aguide curve, reference surface, an angle and two length values for extrapolating 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

@  acenter curve and two angle values defined from reference curve (also defines the radius)

@  acenter curve and a radius.
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5.1) Swept Surfaces using an Explicit Profile

Shows how to create swept surfaces use an explicit profile. Can use wireframe elements.

2
1. Click Sweep icon ﬁ . Swept Surface Definition dialog box appears.

2. Use the combo to choose the Explicit profile type.
3. Select a Guide curve.
4. Select the planar Profile to be swept out.

5. If no spine is selected, the guide curve is implicitly used as the spine.

6. If needed, select a Second guide curve.

The figure below shows the result obtained after selecting

the first guide curve and the profile. |

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

7. If you want to control position of profile during sweep, select a reference Surface. By default,
the sweep follows the mean plane of the spine, otherwise it follows the reference.

8. Click Position profile button to access following positioning parameters. These parameters and
graphic manipulators will allow position profile in first sweep plane.

&  Specify a positioning point in first sweep by either entering coordinates or selecting a point.
@ Specify the x-axis of axis system by either selecting line or specifying rotation angle.

&  Select X-axis inverted check box to invert orientation (while keeping y-axis unchanged).

@  Seclect Y-axis inverted check box to invert orientation (while keeping y-axis unchanged).

@  Specify an anchor point on profile by selecting a point. This anchor point is origin of t axis
system that associated to profile. 3 ’

9. Click OK. Surface (identified as Sweep.xxx) is added to specification tree.
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6) Splitting Geometry

Split a surface or wireframe element by means of a cutting element. You can spilt:

Split Definition

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

1. Click Split icon EI . The Split Definition dialog box appears.

2. Select element to be split. Make selection by clicking .

3. Select cutting element. Select kept by clicking the Other side button.

4. Click OK. Element (identified as Split.xxx) is added to specification tree. £
Join Definition [7]x]
7) Trimming Geometry Eétmgii -
1. Click the Trim icon “*&, Trim Definition dialog box appears. = O

@ Ok @ Apply - Ear\ne\l

2. Select two surfaces to be trimmed. Select kept by clicking the Other
side of element 1 and 2 buttons.

3. Click OK to trim (identified as Trim.xxx) is added to specification tree. ‘

8) Joining Surfaces or Curves

The surfaces or curves to be joined must be adjacent.
| Otersdeotelementl |
| Othe side of clement 2 |

1. Click the Join =3 icon. The Join Definition dialog box appears. -2 ]
2. Select the surfaces or curves to be joined. %
3. Edit the list by means of the Remove and Replace buttons. W

4. Click OK. Surface or Curve (identified as Join.xxx) is added to specification tree.
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U

i v y A A . . Y gve 2
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23) 180N Plane 4 191111 @.‘ ( Sketch) @31987151UV09 Gauge Body Iasnuning
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Profile / Surface

Selection : Sketch 7
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Second Limit

Type : Dimension
Length : 5 mm
Direction

1@en Normal to profile

Reference : No selection Preview @ANUHNIZaULAZNA OK
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3) 1300 Plane XY U Specification Tree 1@en @J ( Sketch ) #51929naW Diameter 48.2
mm 1o Sketch mwaFe IfiaToello €1 (Exit Workbench) 80910 Trua Sketch
%z”lﬁ’yﬂu Sketch 1 YU Specification Tree Glﬂgfjﬂﬁﬁsﬁbu @v ( Pad Definition ) Lﬁmmm
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Radius 16 mm 1209 tl1  ( Exit Workbench ) %z”lﬁl’ﬂu Sketch 2 Gl%’ﬁqﬁsﬁ’u @
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First Limit

Type : Dimension
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Profile / Surface

Selection : Sketch 2
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( Shaft Definnition) IaaliilulUmudaiiiuanail

Limits
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Selection : Sketch 3
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6) 198N Plane YZ 1dden @J ( Sketch ) WougUNIIMWIVAGRING AININA 3.3.32
lifo Sketch ta3audn 1HaTeaile 1 (Exit Workbench ) 9on1nTriua Sketch 3¢ 18
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12) 1¥Mds @‘I ( Split Definition ) fian3eh lidssmseen
Element to Cut : Offset 1
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Second Element : Spilt 1 1@on OK 1@ Intersect 1

[ — =]

El2rt OOUARWH Go EX Yer Iwet lob vedw o
-l ADPPR &2FA

ARG W K QBLuEEH L

B 5 Ofe~

VN REID UM

2028

» RLE2050 ¥ ADOMOORRAY O F 25 @

BPREER VYDDAIM /.

IDUBEY BORIHS 8585 nTeoaq s ANEENG HOeE Be e,

51U 3.51 Intersection Definition 1

P

14) 13/9 Intersect A NFUN lavz lidonu AoaIUNIAAI91AT 0910 /j ( Line Definition )
3‘, S 4 4 [ @
anuulgladyu m ( Join Definition ) 1WBI¥0UARIFUNAIIT LIIAWAU 1Y

A s A y A R/ ) a Y
ﬂﬂﬂﬂQﬂGﬁu > QDN UIYDUADNIHUA Lagla U Intersect > AAN OK ﬂgllﬂ Join 1

2

DR EBLDNW
b Ea=g

i
24
A
>

£

O,

o
Z

R,

°,
al
a

z

o 4
)

2
& &
(5]

2R oa@




57

15) o $1918U Guide Line 1182194 fT‘B’Ju @J ( Swept Surface Definition ) Sweep Surface

Tl Shape U84 Gauge Shape Control Tagle cth Gﬁlﬂllua

Profile Type Explicit (§ usn)
Subtype : With reference surface
Profile : Join 1

Guide Curve Line ( (&1 Guide Line )
Surface : Plane 3

Spine : Default ( 144 Guide Line )

19on OK il Sweep 2 YUY Specification Tree
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gﬂﬁ 3.53 Swept Surface Definition 2

v
16) 1@9NIZUI ZX U Specification Tree udaen @v ( Sketch ) mﬂuuﬁ%'nmumm
v 9
I#UATINIUAT Shape 1 1dULAINA  EI  ( Exit Workbench ) L@3AANTEUIY ZX BnAS
¥ ¥ : a ) 0 Yo o Y g A %
a3 19dmveudunTIWIY Shape 90 1 1dU ualidatuidunounthil 1ntiueenan

Triun Sketch 9218 Sketch 4 1Az Sketch 5 U Specification Tree
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17) {E RN w ( Swept Surface Definition ) (Woar319 Surface

Profile Type
Subtype
Profile
Guide Curve
Surface

Spine

=7

Explicit ( 31usn)
With reference surface
Sketch 5

Sketch 4

Plane 2

Sketch 4 (@8N Preview %30 OK 92 1ailu Sweep 2

Ponkiorey g areters

] Postion profie
(S o] Scwar| _owion |




59

18) daduin lusuilueen 1azyit 1 Gauge Shape Control 191 Surface Ua donlonsu

Y
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510 3.56 Trim Definition 1
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19) NABNNTLUIVITEVUL Shape 191 141A ( Sketch ) 519230 Diameter 7 mm

A o ] . = o A 9 <] Yy A .
NAUYUS Car Line 198INUVU Shape IUDEINUTTILAAUADN ( Exit Workbench )

2218 Sketch 6 91031 FWar Y -E:*_m ( Extruded Surface definition ) @ 3§19 Surface

Y
U949 Hole 1HUANNE1IAINANY

Profile

Direction

Sketch 6

Trim 1 \ Face 1

9
HUIUDI Gauge Shape Control Aal

Limit 1
Type

Dimension

Up to Elements

Trim 1

Preview Tﬁ'@ OK ilzvl@g]j Extrude 1
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( Split Definition ) 1912 Hole U518 Surface AMUNAINYNilao

d
Element to Cut : Trim 1
Cutting Element : Extrude 1 \ Edge 6

Extrude 1 \ Edge 7
Extrude 1 \ Edge 8

{ I a
Preview THeuNgnustauiluasin Hole W3o1don Other side dana OK 9214 Spilt 2

I3 248 "GH ¢ & Z.

31UM 3.58 Split Definition 2

21) 1ifo11¢ Hole 1a3992 14 Gauge Shape Control Hauysal ¥1m15 Save Wu'lld .CATPart

g .igs uawﬁ’nﬁﬂm Drafting WO Detail Drawing U84 Gauge Shape Control
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gﬂﬁ 3.59 Complete Gauge Shape Control

- TUABUMS Assembly Hanger Fixture

-1
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gﬂﬁ 3.60 Assembly Design Mode

2) alalnld Gauge Body , Gauge Loop Control , ti6ig Gauge Shape Control 1an Copy ¥1719

Tu Assembly Design Mode

gﬂﬁ 3.61 Assembly Design Mode
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Extruded Surface =

Feature

Pad

Shaft

Edge Fillet

Creating Intersections

Creating Offset Surfaces

Joining Curves and Surfaces

Trimming Geometry

= Part Design

= Generative Shape Design
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Pocket

Hole

Creating Lines

Creating Extruded Surfaces

Creating Swept Surfaces

Splitting Geometry

Updating Constraints

= A geometric or dimension relation between two elements.

specified direction.

A surface that is obtained by extruding a profile along a

= A component of a part. For instance, shafts, fillets and drafts

are features.



Fillet

Groove

Hole

Join

Offset Surface

Pad

Part

Pocket

Profile

Shaft

Sketch

Split

Swept Surface

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

A feature corresponding to a cut in the shape of a revolved
feature.

A feature corresponding to an opening through a feature. Holes
can be simple, tapered, counterbored, countersunk, or
counterdrilled.

An operation in which adjacent curves or adjacent curves can
be joined.

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

A feature created by extruding a profile.

A 3D entity obtained by combining different features. It is the
content of a CATPart document.

A feature corresponding to an opening through a feature. The
shape of the opening corresponds to the extrusion of a profile.
An open or closed shape including arcs and lines created by the
profile command in the Sketcher workbench.

A revolved feature.

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

A feature created by cutting a part or feature into another part
or feature using a plane or face.

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 two element cut each other mutually.
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3. CATIA Function Ni0en¥93nunsyu3y 3D Model

Part Design

“Up to Next' Pads
Lets application detect the existing material to be used for limiting the pad length.

1. Select the profile to be extruded, that is the circle.

Pad Definition [ 7] <]

2. Click the Pad icon@‘ . The Pad Definition dialog box appears and

First Limit
Tope: [T
CATIA previews a pad with a default dimension value. Length |2y =
o e —

[ Mirrered extant

Reverse Direction I

Mares > |
@ 0K j S Apply | S Cancel |
e,

3. Click the arrow in the geometry area to reverse the extrusion direction

(or click the Reverse Direction button).

4. Set Type option to "Up to next'. Assumes an existing face can be used

to limit the pad. The already existing body is going to limit the extrusion.
5. Click OK. Pad is created. Specification tree indicates this creation.
'Up to Last' Pads

Open the Pad3.CATPart from the \online\samples\part _design directory.

1. Select the profile to be extruded, that is the circle.

2. Click Pad icon@ . Previews a pad with 10 mm.

3. Click the arrow in the geometry area to reverse the extrusion direction.
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Pad Definition [2]x]

4. In the Type field, set the Type option to "Up to last'. Fiet il —————————
Tye: [EYEEIN—— -

Length: I1Dmm E

Limit: [Moselection |

[ Mirrored extert

Reverse Direction I

5. Click OK. The pad is created. Specification tree indicates this creation.

Mure>>|
@ 0K | éApp\y] acanca||

Pad not Normal to Sketch Plane
Shows how to create a pad using a direction not normal to plane used to create profile.

1. Select the profile wish to extrude.

2. Click Pad icon @ . Pad Definition dialog box appears.

Pad Definition

First Limit [~ Second Limit
%pe [Up 1o plane =] [Tpe [Dimersion =1

3. Set the Up to plane option and select plane yz. Lengte [ o = q
Limit: [yz plane Limit:  [Ho selection
[ Mirrcred extent [~ Direction
Reverse Direction | [ Nomal to sketch
1 : . o |Reterence: [
4. Click More button to display the whole dialog box. A —-——‘a T

m}‘

5. Uncheck Normal to sketch option and select line as a reference.

6. Click OK to confirm. The specification tree indicates this creation. [ ’y

Pocket not Normal to Sketch Plane
To create a pocket using direction not normal to plane to create profile.

1. Select the profile.

2. Click Pocket icon M@L . Previews a pocket normal to the sketch plane:

3. Set the First Limit type to Up to next.
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4. Click More button to display whole dialog box.
First Limit [~ Second Limit
Type: [Up to neat ]| |Tvre: [Dimensian =l
Depth: [P Depth: [dmm
Limit: Mo selection Limit:  [Mo selection
. [ Minored extert B
5. Uncheck Normal to sketch option. S 0 Normal o skeeh
L e
- @ 0K I @ Apply I - Cencell

6. Select bottom edge as indicated to define a new direction.

7. Click OK to create pocket. Specification tree indicates has been created.

Locating a Hole
Shows how to constrain the location of hole to be created without using Sketcher.

1. Multiselect two edges and the face on which to position the hole. Edges race

2. Click Hole icon == and specify the required data in dialog box to

Location constraints

Syt

create the desired hole. Previews the constraints you are creating.

3. Click OK. Positions the hole using default constraints.

atche Double-click
E ' values to

edit them
4. To edit the hole and double-click the constraint of interest

or double-click the sketch in specification tree.

Remember That...

@  The area click determines location of hole, but you can drag the hole onto desired location
during creation using left mouse button. If grid display option is activated, can use its properties.
o Selecting a circular face makes the hole concentric with this face.  concenticity

Face

However, Creates no concentricity constraint.

& Multiselecting a circular edge and a face makes hole concentric to

circular edge. In this case, Creates concentricity constraint. Canceniticity constraints
.. . . Face
@ CATIA always limits top of the hole using the Up to next option.

In other words, the next face encountered by the hole limits the hole.
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In the following example, the application redefines the hole's top onto the fillet.

Selected face .
FE
I.- %
/ - .
/ 3 o
A, e

The hole is relimited onto the fillst

Before After

@  Remember that Sketcher provides commands to constraint the point used for locating hole.

@  Selecting an edge and a face allows to create one distance constraint.

Hole not Normal to Sketch Plane
Shows you how to create a hole whose direction is not normal to the sketch plane.

1. Select the face on which you wish to position the hole.

2. Click the Hole icon == .

3. Create a blind hole entering values as: 18 to diameter and 15 for depth.

4. Examine the preview. By default, Creates the hole normal to the sketch face.

5. Uncheck Normal to surface option and select the edge to specify the new direction.

The preview shows

the new direction

Selected adge

6. Now, select Bottom and right-click to display a contextual menu.
7. Select V-Bottom from the menu. Note that this option is available in the dialog box too.
8. Enter 90deg in the Angle field to define the angle of the V shape. "

9. Click OK confirm creation. The hole is created. Specification tree indicates has been created.



Groove

Grooves are revolved features that retrieves material from existing features. That is how

to revolve a profile about an axis (or construction line).
1. Click the Groove icon E .

2. Select the sketch. The profile and axis must belong to same sketch.

Previews a groove entirely revolving about the axis.

3. Previews the LIM1 and LIM2. Can select these limits and drag them

Closed profile

onto desired value or enter angle values in appropriate fields.

Pad from which material
will be retrieved

4. Just a portion of material is going to be removed now.

5. Click OK. Removes material around cylinder. Specification tree indicates has been created.

Groove Definition EHE

First angle: m E
Second angle: IUdeg E

Round Corner Fillet
These are fillets whose ends have been rounded off. Shows how to create.

1. Select the edge to be filleted. C——

Edge Fillet Definition [ 2]

2. Click Edge Fillet icon ﬁ . Edge Fillet Definition dialog box appears. .. m—®=

Obiect{s] ta filet:
Propagation: Tangency o

- @ 0K I iCanceIl

e

3. Enter a radius value. For example, 9mm. Previews the fillet.

4. Click OK. Sspecification tree indicates this creation.

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

edges between faces. This task shows how to create a face-face fillet.
Face-Face Fillet Definiion [ E3

R adiuz m E

Faces to filet: NXERESEei

@ 0K | iCanceII

1. Click the Face-Face Fillet icon % The Face-Face Fillet.
.

Definition dialog box appears.

2. Select faces to be filleted. Previews fillet to be created:

3. Enter a radius value in the Radius field if not satisfied with the

default one.
4. Click OK. This fillet is indicated in the specification tree.

Variable Radius Fillet
Variable radius fillets are curved surfaces defined according to a variable radius. A

variable radius corner means at least two different constant radii are applied to two entire edges.

1. Click Variable Radius Fillet icon ﬁ . Variable Radius Fillet Definition dialog box appears.

Vertices

2. Select the edge to be filleted. Detects the two vertices and displays

two radius values. Euge
Yariable Edge Fillet [ 2] %]
Radius: 3o
1 . . . Edgels) to filet, [FTEECRR
3. Enter new radius value. The new radius value is displayed. pees EC |

Paints: |2 Werlicas
Y/ ariation: Cubic: i

4. To add an additional point on edge to make variable radius fillet jJuw 2 0 | 3 Core

more complex, click the Points field. Can also add points by selecting planes.

5. Click a point on the edge to be filleted. CATIA displays a radius value on this point. Note that

to remove a point from the selection, you just need to click this point.
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Additional point

6. Enter a new radius value for this point: enter 4.

7. The propagation mode is set to Cubic: keep this mode. To see the Linear

propagation mode, refer to the end of the task.

8. Now, click OK to confirm the operation. The edge is filleted. The

specification tree indicates this creation.

More About Variable Radius Fillets
@  This is the fillet using Linear propagation mode. Examine the difference!

o To add additional points on edge to be filleted, can select planes. Computes intersections
between these planes and edge to determine the useful points.

In example, three planes were selected. Now, if move these planes

later, CATIA will compute intersections again and modify fillet accordingly.
@  Points can be added too by selecting 3D points.

®  You can use the radius value R=0 to create a variable radius fillet.

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

Need three faces two of which are supporting faces.

1. Click Tritangent Fillet icon E Tritangent Fillet Definition dialog box appears.

Faces to fillet:

2. Select the faces to be filleted. Face toremove:
@ K I - Eancel’

3. Select face to be removed. The fillet will be tangent to this face. This

face appears in dark red.

4. Click OK. The creation of this fillet is indicated in specification tree.
Multiselecting three faces then clicking Tritangent Fillet icon ﬁ tells application to

remove the third face.
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Thick Surface

Can add material to surface in two opposite directions by using Thick Surface capability.

2. Click Thick Surface icon . The Thick Surface Definition RIESNEENELITY HE
dialog box is displayed. Frstoset  EO [
Second Offzet: IDmm—E

In geometry area, arrow that appears on extrude element |Dbiect o offset [ExirudsT

Reverse Direction |

@ 0K | Oﬁppl}ll dCanceII
=5, =

1. Select the object you wish to thicken, that is the extrude element.

indicates the first offset direction.

3. Enter 25 mm as first offset and 12 mm as second offset value .

4. Click OK. The specification tree indicates performed operation.

a
Note that resulting feature does not keep color of original surface. A

Generative Shape Design

Creating Lines

This task shows the various methods for creating lines:

@ point to point @  point and direction
@  angle or normal to curve @ tangent to curve

@  normal to surface.

1. Click the Line icon / . The Line Definition dialog box

Line Definition EHE

appecars.
PP Pairit 1: tion
Paint 2 [Mo selection

Optional
O Geometry on support

2. Use combo to choose line type. A line type will be proposed Lunnorthoselection

@ 0K l OAppI_ul ﬂ_Eancell
s

automatically in some cases depending on first element selection.
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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.

Angle or normal to curve

@  Select a reference Curve and a Support surface containing that curve.

@  Seclect a Point on the curve.

L Enter an Angle value. A line is displayed at given angle with respect to \
the tangent to reference curve. Click on Normal to Curve button to specify an

angle of 90 degrees. Proposed Start and End points of the line are shown.

@  Specify Start and End points of new line. 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.

4. Click OK to create line. The line (identified as Line.xxx) is added to specification tree.
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Spline Definition

Creating Splines

Pmnts‘ Tangents Dir |
Faint.5
Faoint.1

1. Click Spline icon (:} . Spline Definition dialog box appears.

@ Add Point After (O Add Paint Before O Replace Paint

. . . [ Geometry on support iNo selection
2. Select two or more points where the spline is to be created. s

ove gt | Hewerse Tot | Femove Cur

An updated spline is visualized each time a point is selected.

@ 0k | & appy | @ Cancel|

3. Select Geometry on support check box if want the spline to

be projected onto support surface. /

4. If you want to set tangency conditions at the spline's extremities, you can right-click on the
Tangent Dir. field to display a contextual menu. Using this menu, you can:

@  Edit components (specify the tangent direction at the start and end points of the spline)

@  Specify line direction by choosing the X, Y or Z axis. Only have to select a plane or a line

to create a tangent. oo T T

Paints T angents Dir. | Ternsione | Curyature Dir. | Curvature B
Faint.5
Paint.1

5. It is possible to edit the spline by first selecting a point in

the dialog box list then choosing a button to either: 3 ' =
@ Add Paint After ) Add Point Befars ) Fieplace Point
C . . [ Geometry on support |Ma selection
&  Add apoint after the selected point ] e Soine
Foints Specifications
@  Adda point before the selected point " | e ) =]
Curvature Dir[[T5 selonon | Curvature Hadiusm
'“ Remove the Selected p()int Femove Paimtl Femave Tob | \ReveseTar | Femove Cur |
Flarc it
@  Replace the selected point by another point. - S o | @ ek | 3 cancal|
@ Tangent Dir. (tangent direction)
@ Tangent Tension
@ Curvature Dir. (curvature direction)
@  Curvature Radius (to select it, just click in field) The fields become active as select values.

6. Click OK to create spline. The spline (identified as Spline.xxx) is added to specification tree.
To add parameter to a point, select a line. This list is highlighted. Have two possibilities:
@  extended parameters

@ select any line or plane for the direction.
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Creating Projections
The projection may be normal or along a direction. You can project:
@  apoint onto a surface or wireframe support

@  wireframe geometry onto a surface support.

. . . . . . . . Projection Definiti
1. Click Projection icon ":—J: . Projection Definition dialog box appears, Miaakielas s
Fiojection type : |

Projected: | Sketch.2

Support: | Extrude.1

o Mearest eolution

2. Select the element to be Projected.
_é' ok | @ sppb | @ Canﬂl

3. Select the Support element.

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

5. Whenever several projections, Select Nearest Solution check to keep nearest projection.

6. Click OK to create. The projection (identified as Project.xxx) is added to the specification tree.

If you select Along a direction as projection type:
= Projection Definition [7]=]
1. Click Projection icon ‘= Projection Definition dialog box appears. Prcecton tpe (BTN
Frojected: | Sketch.2

Suppart: [Ednide.t
Direction: [VDirection

< Nearest solution

2. Select the element to be Projected. Iy
3. Use the combo to specify the direction type for the projection: / /7
”

4. Select Direction, a line to take its orientation as the translation direction or a plane to take its
normal as the translation direction. 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, Select Nearest Solution to keep nearest projection.

6. Click OK to create. The projection (identified as Project.xxx) is added to the specification tree.
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Updating Your Design
The point of updating design is to make the application take last operation into account.
Indeed some changes to geometry or a constraint may require rebuilding part. To warn an update

is needed, CATIA displays update symbol and displays corresponding geometry in bright red.

1. To update the part, click Update icon @ However, keep in mind some operations such as
confirming the creation of features (clicking OK) do not require to use update command. By
default, application automatically updates operation. just select the Tools -> Options command

and uncheck automatic update option to make sure update part only when wish to do so.
2. To update the feature, just select that feature and use the Update contextual command.
Creating Constraints

Shows how to set geometric constraints on geometric elements. Such a constraint forces

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

To set a constraint between elements: Constiaint Definition HE
. . [ Distance - O Fi 7
1. Multi-select two or three elements to be constrained. o Ler] O et

[ &ngle O Can

K] s/ Diameter ] Tanae

01 5 emimajor axis [ Paralielizm

[ Semiminon xis [ Perpendicularit
[ Syt [ Horizontalty

[ Hidpaint O e

[ Equidistant point [ &

@ 0K I UCanceII

2. Click Constraint with dialog box icon %I . The dialog box

appears indicating types of constraint between selected elements.

3. Select one of available options to specify 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 Constraint icon I . The corresponding constraint

symbol appears on the geometry.
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