CATIA V5R16 for Designers Introduction

CATIA V5R16

* Welcome to CATIA (Computer Aided Three Dimensional Interactive Application).

* As a new user of this software package, you will be joining hands with thousands of
users of this high-end CAD/CAM/CAE tool worldwide.

* If you are already familiar with the previous releases, you can upgrade your designing
skills with the tremendous improvement in this latest release.

* CATIA V5, developed by Dassault Systemes, France, is a completely re-engineered,
next-generation family of CAD/CAM/CAE software solutions for Product Lifecycle
Management.

» Through its exceptionally easy-to-use state of the art user interface, CATIA V5 delivers
innovative technologies, for maximum productivity and creativity from the concept to the
final product.

» CATIA V5 reduces the learning curve for the user, as it allows the flexibility of using |
feature based and parametric designs.
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* CATIA V5 serves the basic design tasks by providing different workbenches.

» A workbench is defined as a specified environment consisting of a set of tools, which
allow the user to perform the specific design tasks in a particular area.

 The basic workbenches available in CATIA V5 are :

- Part Desigh Workbench

The Part Design workbench is a parametric and feature-based environment, in which you
can create solid models.

- Wireframe and Surface Design Workbench

* The Wireframe and Surface Design workbench is also a parametric and feature-based
environment, in which you can create wireframe or surface models.

* The tools in this workbench are similar to those in the Part Design workbench, with the
only difference that the tools in this environment are used to create basic and advanced
surfaces.
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- Assembly Designh Workbench

* The Assembly Design workbench is used to assemble the components using the
assembly constraints available in this workbench.

» There are two types of assembly design approaches:
» Bottom-up

* Top-down

 Drafting Workbench

» The Drafting workbench is used for the documentation of the parts or the assemblies
created earlier in the form of drawing views and their detailing.

» There are two types of drafting techniques:

» Generative drafting

* Interactive drafting
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» SYSTEM REQUIREMENTS

The following are the system requirements to ensure smooth running of CATIA V5R16 on
your system:

» System unit: An Intel Pentium Il or Pentium 4 based workstation running Microsoft 2000
Professional Edition or Windows XP Professional Edition.

* Memory: 256 MB of RAM is the minimum recommended for all applications. 512 MB of
RAM is recommended for DMU applications.

* Disk drive: 4 GB Disk Drive space (Minimum recommended size)
* Internal/External drives: A CD-ROM drive is required for program installation.

* Display: A graphic color display compatible with the selected platform-specific graphic
adapter. The minimum recommended monitor size is 17 inches.

» Graphics adapter: A graphics adapter with a 3D OpenGL accelerator is required with
minimum resolution of 1024x768 for Microsoft Windows workstations and 1280x1024 for
UNIX workstations.
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» GETTING STARTED WITH CATIA V5R16

* Install CATIA V5R16 on your system and then start it by double-clicking on the shortcut
icon of CATIA V5R16 on the desktop of your computer.

* You can also choose Start > Programs > CATIA > CATIA V5R16 from the taskbar menu,
as shown in the figure.

Search

ofessional

Windows XP Pr

0] Turn OFF Computer...
distart | E @ * | @ wnw J _Jsheetmata\,man...J [#] adobe Pagsmak. . | Y CATIA VS For 5t... j <5 Hidaak Capture ] Y CDHSCSE.EMP-MI « . gy S01FM

Starting CATIA V5R16 using the taskbar shortcuts
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The initial screen that appears after starting CATIA V5R16
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[%|CATIA ¥5 for Student
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Introduction

The screen that appears after closing the initial product file
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» IMPORTANT TERMS AND DEFINITIONS

* Feature-based Modeling

* A feature is defined as the smallest building block that can be modified individually.

A model created in CATIA V5 is a combination of a number of individual features and
each feature is related to the other directly or indirectly.

» Parametric Modeling

The parametric nature of a software package is defined as its ability to use the standard
properties or parameters in defining the shape and size of a geometry.

Body of a pipe housing Modified body of pipe housing
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- Bidirectional Associativity

The bidirectional associativity ensures that if any modification is made in the model in any
one of the workbenches of CATIA V5, it is automatically reflected in the other workbenches
immediately.

The drawing views of the body part The drawing views, after modifications
before making the modifications
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- CATPart

CATPart is a file extension associated with all the files that are created in Sketcher, Part
Design, and Wireframe and Surface Design workbenches of CATIA V5.

e CATProduct

CATProduct is a file extension associated with all the files that are created in Assembly
Design workbench of CATIA V.

- CATDrawing

CATDrawing is a file extension associated with all the files that are created in Drafting
workbench of CATIA V5.
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» Specification Tree

 The specification tree keeps a track of all the operations @ Part1
that are carried on the part, as shown in the figure. — 7 wy plane
» The specification tree that appears when you start a new — 7 yz plane
file under the Part Design workbench, is as shown in the — 7 2 plane
figure.
< _@ PartBody

The specification tree that
appears on starting a new
CATPart file

« Compass

* |t is a tool that is used to manipulate the orientation of parts,
assemblies, or sketches.

* You can also orient the view of the parts and assemblies.

» By default, it appears on the top right corner of the geometry
area.

The Compass
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* Constraints

» Constraints are logical operations that are performed on the selected element to define its
size and location with respect to other elements or reference geometries.

» The constraints in Sketcher workbench are called geometric constraints and the constraints
available in the Assembly Design workbench are called assembly constraints.

« Geometric Constraints

These are the logical operations performed on sketched elements to define their size and
position with respect to other elements.
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The constraints available in the Sketcher workbench are:

* Distance * Fix

* Length » Coincident

- Angle « Concentricity
* Radius / Diameter - Tangency

- Semimajor axis * Parallelism

* Semiminor axis * Perpendicular
* Symmetry * Horizontal

* Midpoint * Vertical

* Equidistant point
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- Assembly Constraints

Constraints available in the Assembly Design workbench are logical operations performed
to restrict the degree of freedom of the component and to precisely define their location and
position with respect to other components of the assembly.

« Coincidence Constraint * Fix Component
» Contact Constraint * Fix Together
- Offset Constraint * Quick Constraint

* Angle Constraint

* PartBody

* It is the default body available under Part Design workbench.

* All the solid related features, such as pad, pocket, shaft, and so on are placed inside it.
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 Geometrical Set

The geometrical set is defined as a body that includes newly created planes, surfaces,
wireframe elements, and reference elements.

 Wireframe

The wireframe construction elements aid in creating surfaces and are used as a substitute
to entities drawn in the Sketcher workbench.

- Surface
» Surface are geometric feature which have no thickness.

* They are generally used to create complex shapes that are difficult to create using the
solid feature.

* Feature
* A features is defined as a basic building block of a solid model.

» The combination of various features results in a complete model.
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* Reframe on

Sometimes a feature, body, or a sketch may not be visible in the available space in the
geometry area, this operation is used to view that particular selection in the available
display space.

* Center Graph

This option brings the selected feature, body, or sketch in the specification tree to the
middle left portion of the geometry area.
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»> UNDERSTANDING THE FUNCTIONS OF THE MOUSE
BUTTONS

» To work with CATIA V5 design workbenches, it is necessary that you understand the
functions of the mouse buttons.

» The efficient usage of these three buttons, along with the CTRL key on the keyboard, can
reduce the time involved in completing the design task.
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Using the three button mouse Using the three button mouse to
to perform the zoom in and perform the rotate operation

zoom out operations
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» TOOLBARS

* CATIA V5 offers a user-friendly design environment by providing specific toolbars to each
workbench.

» The toolbars that appear in various workbenches are:
« Standard Toolbar

* This toolbar is common to all workbenches of CATIA V5.

* The following figure shows the Standard toolbar.

NBES Y BBD e

The Standard toolbar
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- Status Bar

The Status bar, which appears at the bottom of the CATIA V5 window, comprises of three
areas, as shown in the figure.

) Dialog Box
’rCurrent Information or Dialog Box Power Input Field Bar Display Button—‘

Select an object or a command [ [ j=A|

The status Bar

 Current Information or Dialog Box

The Current Information or Dialog Box area displays the current information about the
selected feature or current tool.

 Power Input Field Bar

The Power Input Field bar lets you invoke the commands and enter the data or value that
can be directly associated with the feature.



CATIA V5R16 for Designers Introduction

* Dialog Box Display Button

Choosing the Dialog Box Display button will turn on and turn off the display of the current
dialog box.

- User Information Package Button

Choosing this button will open a window with a default link that is C:\Program Files\Dassault
Systemes\B16\intel _a\resources\galaxy\default.htm.

- Part Design Workbench Toolbars

You can invoke the Part Design workbench by choosing the New button from the Standard
toolbar and selecting Part from the New dialog box.
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* View Toolbar

Zoam Out Mormal View
Zoom In Create Multi-view
Rotate Isametric View
Pan Shading with Edges
Fit All In Hide/Show
Fly Mode Swap visible space

2HeBRRQ LS00 6.6 6

The View toolbar
* Select Toolbar
Sel... B3|

-

The Select toolbar

» Sketcher Toolbar

The Sketcher toolbar
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* Profile Toolbar

* Constraint Toolbar

* Operation Toolbar

=pline

Ellipse
Circle Line
Axis

Paint by Clicking

Reactangle
Profile

The Profile toolbar

Fix Together
Caonstraint Animate Canstraint
Constraints Defined Edit Multi-Constraint
in Dialog Box
Constraint x|
iy
5 5. 4. 7] B

The Constraint toolbar

Chamfer

Carner

The Operation toolbar

Introduction
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Construction/Standard Element
Snap to Point Geometrical Constraints
Grid Dimensional Constraints
Sketch tonls B

HE L%

» Sketch tools Toolbar

The Sketch tools toolbar
» Sketch-Based Features Toolbar

bulti-sections Solid

Rermoved Multi-sections Solid

Sketch-Based Features [x]

T R

The Sketch-Based Features toolbar
* Dress-Up Features Toolbar

Draft Angle
Charnfer
Edge Fillet

Dres:-Up Features

SAUDBTOa

The Dress-Up Features toolbar
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* Measure Toolbar

Measure [tem

Measure Between Measure Inertia

Measure | |

e B g

The Measure toolbar
 Transformation Features Toolbar

Mirrar Feactangular Pattern

Translation =caling

Transformztion Feat... [E

Ly | g & X

The Transformation Features toolbar
 Surface-Based Features Toolbar

Thick Surface

Close Surface

Split cew Surface

Surface-Bazed Featu.. B3

3 = & E)

The Surface-Based Features toolbar
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- Apply Material Toolbar
Ap... B3

Y
=7

The Apply Material
toolbar

* Wireframe and Surface Design Workbench Toolbars

You can invoke the Wireframe and Surface Design workbench from the main menu bar
by choosing Start > Mechanical Design > Wireframe and Surface Design.

* Surfaces Toolbar

Offset

Cylinder Sweep

Sphere Fill

Revolve fultisections surface
Extrude Blend

LHOIRDEGH S

The Surfaces toolbar
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* Operations Toolbar

Boundary
Translate
Extrapolate

The Operations toolbar

 Wireframe Toolbar

Projection

Plane Intersection
Line Circle

Puaint Spline

- /= 2R]0.A

The Wireframe toolbar
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- Assembly Design Workbench Toolbars

You can invoke the Assembly Design workbench by choosing the New button from the
Standard toolbar and selecting Product from the New dialog box.

* Product Structure Tools Toolbar

Existing Compaonent Replace Component
WYith Pasitioning Graph tree Reardering

Existing Cormponent Generate Numbering

Selective Load

Manage Representations

Fast Multi Instantiation

BB DT HE

The Product Structure Tools toolbar

* Constraints Toolbar

Fix Component

Fix Together

Angle Constraint Quick Constraint

Offset Constraint Flexible/Rigid Sub-Assembly

Contact Constraint Change Constraint

Coincidence Constraint Reuse Pattern

ERPAL IR S B

The Constraints toolbar
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Snap Explode
Manipulation Stop manipulation
‘ an clash

sh & B

* Move Toolbar

The Move toolbar

- Space Analysis Toolbar

mectioning

Clash Distance and Band

Analysis
Space Analy... &1

% @ %

The Space Analysis toolbar
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- Drafting Workbench Toolbars

To invoke the Drafting workbench, choose the New button from the Standard toolbar
and select Drawing from the New dialog box.

* Drawing Toolbar

* Views Toolbar

e ey

Mew Sheet Instantiate 20 Component

Draving E

=

The Drawing toolbar

Detail Wiew Clipping “iew
Dffset Section View Broken “iew
Front Wiew “Wiew Creation VWizard

&80 2 OO B

The Views toolbar

Introduction
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 Generation Toolbar

Horizontal Line

Geomekry Creation )

= 4.©.ak 2
L

f—f‘]‘
m -"} —— A Flyout
- 7%
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B

The Generation toolbar The flyout that appears when

a down arrow is chosen
> HOT KEYS

« CATIA V5 is more popularly known for its icon driven

CTRL+Y

structure.

vokes the Undeo tool

vokes the Repeat ool

aves the current document

=l lslsglelzelsl =

ALT+ENTER okes the Properties tool

° Th h t k I th th f t | t d th CTRL+F okes the Search tool

€ NOotl Keys, along wi elr runctions, are listed in tne
CTRL+L okes the Update tool
ta b I e S h OWn . SHIFT+F2 vokes the Specification Overview tool
I3 lIoggles the display of the specification tree
SHIFT+F1 Invokes the What's This? tool
Il Invokes the CATIA V5 Help ool
CTRL4D Invokes the Fast Multilnstantiation tool in the
Assembly Design workbench

CTRLAE Invokes the Define Multilnstantiation tool in the

Assembly Design workbench




CATIA V5R16 for Designers

» COLOR SCHEME

Introduction

CATIA allows you to use various color schemes as the background screen color, and also

for displaying the entities on the screen.

Current selection : | J

Mechanical | Feature Properties | Graphic
Fill

1 J | 1:0.1300 J
Colar Linetype Thickness
1 j | 1:0.1300 j
l— #

] Rendering Style
| ﬂ | 1 Mo Specific Renderirj

—— Mo, |

@ 0K I anplyl Close |

The Properties dialog box
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Learning Objectives:
» Understand the Sketcher workbench of CATIA V5.

o Start a new file in the Part workbench and invoke the Sketcher .
workbench within it.

» Set up the Sketcher workbench.
» Understand some important Sketcher terms.

» Draw sketches using some of the tools in the Sketcher
workbench.

» Use some of the drawing display tools.
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» THE SKETCHER WORKBENCH

» Most of the components designed using CATIA V5 are a combination of sketched
features, placed features, and derived features.

» The placed features are created without drawing a sketch, whereas the sketched
features require a sketch that defines the shape of the sketched feature.

~

.
:

Solid Model of a Link Base sketch for the solid model
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»> STARTING A NEW FILE

Chapter 1

* When you start CATIA V5R16, a new Product file with the name Product1 is displayed

on the screen, as shown in the figure.

» Choose Start > Mechanical Design > Part Design to make sure that you are in the Part

Design workbench.

» The New Part dialog box is displayed, as shown in the figure.

@ |

AR - R R LR

= o 5
NEESsYhEner aEZss3R 2080088 £ BE652,,
Selact an ohject or a command [
o /start J 2 éE ”J ) catia_v5t16 |_;cn1_cat_v5r15-nanzns |EAHDhePageMak&r6.S..‘ CATIA V5 for Stude. 5 Hi

Initial screen that appears after starting CATIA V5R16

Mew Park |

Enker part name |F'arI:1
[] Enable hybrid design
[ ] create a geometrical set

[ create an ordered geometrical set

[] Do not show this dislog at startup

@ OK J ﬂCanceI]

The New Part dialog box
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« Alternatively, you can choose the File > New option from the menu bar; the New dialog
box is displayed, as shown in the figure.

* A new file in the Part Design workbench is displayed on the screen, as shown in the

CAT!
EJ stat  Fle Edit  Yew Inset  Tools  Window  Help =8l x|
Fart1
L7 %y plan
Far Vs plané\
£ 7 plane pecification tree
# partBody s
@
2],
0
New E @D
&
List of Types: ‘. efatplancs
CatalogDocument wrEer A
CATImmMayDoc
CATSw
cgm
' e
Drawing j il
Selection: Geometry axis\t
|!ﬂ.nalysis ¥
.
- & == @ 9, & IR & ey SBO0.8 2.
@ ok | & cancel | wfi - =¥ 80, G k3 Qe s BAEE,
elect an object or & corman:
_"' distart| | 3 @& (G ® | )catiavEnis |_f(Dl_(at_v

The New dialog box A new Part Design workbench file
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» INVOKING THE SKETCHER WORKBENCH

* To invoke the Sketcher workbench, choose the down arrow on the right of the Sketch
button in the Sketcher toolbar; a flyout will appear.

» The Sketcher flyout as an independent toolbar, is as shown in the figure.

Fositioned

Sketch sketch

The Sketcher toolbar
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* Invoking the Sketcher Workbench using the Sketch Button

# < To invoke the Sketcher workbench using is method, choose the Sketch button
from the Sketcher toolbar.

» The Sketcher workbench that appears after on selecting the yz plane as the
sketching plane, is shown in the figure.

A
way s o

1]
LI

S l)\cio ib 4® 1D (5}

L8

NP R0 R e BARE vuEena 0060868 %2 2.
Select an obiject or a command |

The Sketcher workbench invoked using the
yz plane as the sketching plane
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* Invoking the Sketcher Workbench using the Positioned Sketch
Button

rﬂ » To invoke the Sketcher workbench using this option, choose the Positioned Sketch
= button from the Sketcher toolbar.

» The Sketch Positioning dialog box will be displayed, as shown in the figure.

S | | Eancel:

The Sketch Positioning
dialog box
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» SETTING UP THE SKETCHER WORKBENCH

Chapter 1

* After invoking the Sketcher workbench, you need to set the workbench as per the
sketching or drawing requirements.

» These requirements include modifying units, grid settings, and so on.

* Modifying Units

» The Options dialog box after invoking the Units tab, is shown in the figure.

Dptions

& r',{’ Cptions
- Bl General

—@ Displary

-8 compatibiity
—EZ‘? Parameters and M
=P Devices and Virtu:

'-Infrastructure
= Mechanical Design

-89 Assembly Design

o _*‘{%‘ Sketcher Display for the magnitude Length

= Tooling Desic 4 same display for readfwrite numbers and read-only numbers

b i Decimal places For rea dfwrite numt bers |5

_5‘;{,‘ Structure Design Decimal places for read-only numbers

-0 Drafting

6% Composites Deslg

- Gererative Sheetr
= Bet_ . ._.

@ ok | o Cance

The Options dialog box with the

Units tab chosen
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* Modifying the Grid Settings

» To change the values of Primary Spacing and Graduations, choose Tools > Options
from the menu bar; the Options dialog box will be displayed.

» Choose the Mechanical Design option from the tree on the left of the dialog box.

* Next, choose the Sketcher option to display the Sketcher tab on the right of the Options
dialog box, as shown in the figure.

Dptions H
AT options Sketcher |
- General Grid
@ | ﬁ [ pisplay Primary spacing : Graduations :
Dizplar
(R 3 Snap to point H: [ 100mm [10
[n%) e
a0 Compatibiity [ allow Distortions (| |
B2 parameters and M Sketch Plane
) [ [Oshade sketch plane
7% Devices and virte
4 Position sketch plane parallel ta screen
'.Iﬁﬁ'aStl'UCtlJl'e 4 Visualization of the cursor coordinates
=00 Mechanical Design Ggometry

4 Create circle and ellipse centers

-89 assembly Design
QP i i d Allow direct manipulation Solving Mode ... |

-4+ Skefcher Constraint

d Creates the geometrical constraints

== Mold Tooling Cresit & e " oartpick .
_5\{3 ST B d Creates the dimensional constraints

N Colors
=51 2D Lavyout for 30 @ Default colar of the elements ’ﬁ‘
_h%. Draﬂ:ing 4 Wisualization of diagnosis ~ Colors ... |

Cther color of the elements  Calors ... |

—.fﬁ. Composites Desig 1.

b4 v
'Jﬁ} oﬁé . @ [ Generats update etrors when the sketch is under-constrained

& Ok o Cancel

o

The Options dialog box with the
Sketcher option selected
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»> UNDERSTANDING THE SKETCHER TERMS

- Specification Tree
The various levels under Sketch.1 in the specification tree are:

- L
- AbsoluteAxis Part!
. . — 7y plane
* Origin — 7 yz plane
* Hdirection - 7 7 plare
* VDirection =_§} PartBody
« Snap to Point =-@M
. T . Absolutetxis
« Construction/Standard Element B
= Crigin
=L HDirection
=& YDirection
== Geometry
(3 Circle.1

The expanded form of
the specification tree
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* Select Toolbar

Faolygon Trap
Intersecting Trap Paint Stroke Selection
Selection Trap Dutside Trap Selection
Sel... select Intersecting Outside Trap Selection
i B @ @t fm &
The Select toolbar The Select toolbar
The tools available in Select toolbar are:
» Select * Paint Stroke Selection
- Selection Trap * Outside Trap Selection
- Intersecting Trap * Intersecting Outside Trap Selection

* Polygon Trap



CATIA V5R16 for Designers Chapter 1

 Inferencing Lines

* The inferencing lines are temporary lines that are used to track a particular point on the
screen.

Existing entity

Inferencing line

...........................................................................

_________________________________________________________________________

Entity being created

.........................................................................

...... L—Staﬂ point of the entity

An example of an inferencing line

»> DRAWING SKETCHES USING THE SKETCHER TOOLS

* Drawing Lines

/ CATIA being parametric in nature, allows the user to draw a line of any length
and at any angle, and then change it to the desired length and angle.



CATIA V5R16 for Designers Chapter 1

- Drawing Lines by Specifying Points in the Geometry Area

End paint of
the line

.................................................

.....................................................

Start point of the
line

A line drawn by selecting the start and
endpoints from the geometry area

- Drawing Lines Using the Sketch tools Toolbar

Sketch tools

% 7 start Paink: H: [71.606mm W: | 18,994mm L: | o A: | Ddeq

The expanded form of the Sketch tools toolbar after invoking the Line tool

- Drawing Lines by entering the Start and End point values

- Drawing Lines with a Symmetrical Extension
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Bi-Tangent Line

Infinite Line Bisecting Line

Line Mormal

T
ne To Curve

/7 b

The Line toolbar

* Drawing Infinite Lines

,.::':; To draw an infinite line, invoke the Infinite Line tool from the Line toolbar.

* Drawing Bi-Tangent Lines

Bi-Tangent lines are the lines that are tangent to two circles, arcs, ellipses, conics,
“.  or any curved geometry.

- Drawing Bisecting Lines

J(i‘i' Bisecting lines are the lines that pass through two intersecting lines such that the angle
formed between them is divided equally.
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* Drawing Lines Normal To Curve

To draw a line normal to a curve, choose the Line Normal To Curve button from the
Line toolbar.

* Drawing Center Lines
* You can draw a center line in CATIA using the Axis tool.

» Generally, this tool is used to create the axis for the revolved feature.

An axis drawn in the
geometry area
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- Drawing Rectangles, Oriented Rectangles, and Parallelograms

Rectangle is a basic geometry that comprises of four sides.

-

- Drawing Rectangles

Cylindrical Elongated Hol

Elongated Hole

The Predefined Profile toolbar
- Drawing Oriented Rectangles

First comer point of Second corner
oriented rectangle point
Lo ;

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

Specifying Third
carner point

..........................................................

..............................................................

Selecting the corner points to
draw an oriented rectangle
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- Drawing Parallelograms

A parallelogram drawn by specifying
the corner points

- Drawing Points

A point is defined as the geometrical element that has no magnitude, length, width, or

» thickness.
Point by Using Equidistant Paints
Coordinates Intersection Point
Foint by Clicking Projection Faoint
Poinl:

-
= “u +
i = l’.} ol

The Point toolbar
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- Drawing Points by Clicking

To draw points by clicking, invoke the Point by Clicking tool from the Point toolbar;
the Sketch tools toolbar expands and you will be prompted to click to create the point.

- Drawing Circles

* To draw a circle, choose the down arrow on the right of the Circle button in the
*  Profile toolbar.

* The Circle toolbar is displayed, as shown in the figure.

Tri-Tangent Circle
Three Paint Arc
Three Point Arc Starting WWith Limits

Circle Using Coordinates
Three Point Circle
Circle

The Circle toolbar
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- Drawing Circles Using the Circle Tool

@ To draw a circle, invoke the Circle tool from the Circle toolbar.

- Drawing a Three Point Circle

- To draw a three point circle, invoke the Three Point Circle tool from the Circle toolbar;
the Sketch tools toolbar expands.

» Drawing Circles using Coordinates

£y Invoke the Circle Using Coordinates tool from the Circle toolbar; the Circle
=i - .- : : :
Definition dialog box will be displayed.

* You can specify the coordinate values of the center point and radius, using the
options in this dialog box.

* Drawing Tri-Tangent Circles

i{:}| To draw a tri-tangent circle, invoke the Tri-Tangent Circle tool from the Circle toolbar.
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* Drawing Arcs

* An arc is a geometric element that forms a sector of a circle or ellipse.
 The tools to draw arcs are available in the Circle toolbar.

- Drawing Arcs by Defining the Center Point

an
""" \.
_ _ An arc
- Drawing Three Point Arcs
ekt
]
L]

Selecting the points to
draw a three point arc
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- Drawing Three Point Arcs Starting With Limits

(& To draw a three point arc starting with limits type of arc, invoke the Three Point Arc
With Limits tool from the Circle toolbar.

Third point as
point anywhere on

el \/ : :
% Selecting the points to
=iV draw a three point arc
-\ starting with limits

\ S
- Drawing Profiles

Q, In CATIA, a profile is defined as a combination of continuous lines and arcs.

lSe:cond:poin:t :

________ 70 N I e

AR

AT é\;\é

First point ~ i e : Tanoent Ao
\/ )\ Line gThree Puoint Arc
I </ - - Fourth point Sketch tools | =]
Trmmmm—— \ Fi'ﬂh pmm % 23 First Paint: H: [-21.449mm v: [7.528mm
An open profile drawn The Sketch tools toolbar

usina the Profile tool
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- Drawing a Tangent Arc Using the Profile Tool

To draw a tangent arc in continuation with the line, invoke the Profile tool from the Profile
toolbar.

Specify the end
paint of Line 2
Tangent arc

i—Lne 1 Tangent

constraint

A tangent arc being drawn using
the Profile tool

- Drawing Three Point Arcs using the Profile Tool

» To draw a three point arc using the Profile tool, invoke it from the Profile toolbar.

* You will notice the Three Point Arc button is available in the Sketch tools toolbar.
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> DRAWING DISPLAY TOOLS

The drawing display tools for viewing drawing elements or geometries are available in the
View toolbar, as shown in the figure.

Toorn Ot

Mormal Wiew

Loorm In

Create Multi-Wiew
Rotate Isometric View

Fan Shading with Edges

Fit All In Hide/Show
Fly Mode

Swap visible space

%R G 3R QL H D66

The View toolbar
* Fit All In

—, The Fit All In tool is used to increase the geometry area so that all the sketched
= elements or geometry are included in the visible space.

* Pan

*?' The Pan tool is used to drag the current view in the geometry area.
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- Zoom In

E’k The Zoom In tool is used to zoom into the sketches in increments.
« Zoom Out

'Ek The Zoom Out tool is used to zoom out of the sketch in increments.

« Zoom Area

The Zoom Area tool is used to define an area, which is to be magnified and viewed in the
available geometry area.

* Normal View

<«  The Normal View tool is used to orient the view normal to the sketch plane in the
<7 current Sketcher workbench.

 Splitting the Drawing Area into Multiple Viewports

] The Create Multi-View tool is used to split the drawing area into four viewports.
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* Hiding and Showing Geometric Elements

To hide a sketcher element, invoke the Hide/Show tool by choosing the Hide/Show
= : .
button from the View toolbar; you are prompted to select an element.

- Swap Visible Space

To view the space where all hidden elements are stored, invoke the Swap visible
space tool from the View toolbar.

s
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] Tutorial 1

In this tutorial, you will draw the sketch of the model shown in Figure A. The sketch
Is shown in Figure B. You will not dimension the sketch. The solid model and the
dimensions are given only for your reference. (Expected time: 30 min)

30

20- g

e 30— 75—

150

Figure A The solid model for Tutorial 1 Figure B The sketch of the model
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1. Start CATIA V5 and then start a new CAT part file.

2. Draw the sketch of the model using the Line, Arc, and Circle tools, as shown in
Figure C and Figure D.

Figure C The outer loop of the sketch Figure D The final sketch for
Tutorial 1

3. Save the file in \My Documents\CATIA\c01 folder and then close it.
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J Tutorial 2

In this tutorial, you will draw the sketch of the model shown in Figure A. The sketch
Is shown in Figure B. You will not dimension the sketch. The solid model and the
dimensions are given only for your reference. (Expected time: 30 min)

: 50—+
1;’—

} R10

20 TYP.

I.' 600
T \|_ :
10
f —-|1n-—

| SN, ({y —
BO
Figure A The solid model Figure B The sketch of the model

for Tutorial 2
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Start a new CATpart file.

2. Draw the sketch of the model using the Profile and Rectangle tool, as shown in Figure C,
Figure D and Figure E.

....................................................................................................

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

Figure C The sketch after drawing Figure D The sketch after drawing
the three lines and a tangent arc outer loop of the sketch
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I "
K v][ |
| Lﬁ

H

Figure E The final sketch after drawing
the inner loop of the sketch

3. Save the file in \My Documents\CATIA\c01 folder and then close it.
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J Tutorial 3

Chapter 1

In this tutorial, you will draw the sketch of the model, as shown in Figure A. The sketch is
shown in Figure B. You will not dimension the sketch. The solid model and dimensions
(Expected time: 30 min)

are given for your reference.

@20 TYP,
4 HOLES ™

r g20

i

@

€=

_E}_

SN ZE

&

2

100

Q )

Figure A The solid model
for Tutorial 3 model

20

Pp—60—=f (3D

80
120

Figure B The sketch for the solid
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1. Start a new CATpart file.

2. Draw the sketch of the model using the Rectangle, Profile, and Circle tools, as shown in
Figure C, Figure D and Figure E.

__________________________________________________________________________________________________

...................................................................................................

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

..................................................

..................................................

...........................

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

.................................................

.................................................

Figure C The outer loop of the

sketch

.............................

.............................................................

............................................................

...............................................................

............................................................

Figure D The sketch after drawing
the elongated hole
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Figure E The final sketch

3. Save the file in \My Documents\CATIA\c01 folder and then close it.
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] Tutorial 4

In this tutorial, you will draw the sketch of the model shown in Figure A. The sketch is
shown in Figure B. Do not dimension the sketch. The solid model and the dimensions
are given only for your reference. (Expected time: 30 min)

R30

(/

&/ | |
| 30
| o |
ma— 50— !
60
120 -
Figure A The solid model for Figure B The sketch for the

Tutorial 4 solid model
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1. Start a new CATpart file.

2. Draw the sketch of the model using the Profile and the Circle tools, as shown in Figure C
and Figure D.

Figure C The sketch after drawing Figure D The final sketch for Tutorial 4
the outer loop

3. Save the file in \My Documents\CATIA\c01 folder and then close it.
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] Exercise 1

Draw the sketch of the model shown in Figure A. The sketch to be drawn is shown in
Figure B. Do not dimension it. The solid model and the dimensions are given only for
your reference. (Expected time: 30 min)

R25
fﬂz

‘ (7
T e/
‘ R20 i ‘
¢20 100
- |
P—100———=
- 150 -
Figure A The solid model for Figure B The sketch of the model

Exercise 1
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] Exercise 2

Chapter 1

Draw the sketch of the model shown in Figure A. The sketch to be drawn is shown in
Figure B. Do not dimension it. The solid model and the dimensions are given only for

your reference.

(Expected time: 30 min)

20 = _®20
R20 TYP.
Q R10—]
90
70
% 1
40
!
S0—=
Figure A The solid model Figure B The sketch of the model

for Exercise 2
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Learning Objectives:
* Draw ellipses.

* Draw splines.

« Connect two elements using an arc or a spline.
* Draw elongated holes.

* Draw cylindrical elongated holes.

* Draw key holes.

* Draw hexagons.

* Draw centered rectangles.

* Draw centered parallelograms.

» Draw different types of conics.

 Edit and modify sketches.
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» OTHER SKETCHING TOOLS

* Drawing Ellipses

() To draw an ellipse, invoke the Ellipse tool by choosing the Ellipse button from the
Conic toolbar, as shown in the figure.

Parabola by Focus

Hyperbola by Focus
EIIipseE gCDnic

O ML AE ™

The Conic toolbar

Third paint on the

the major axis and the

Specifying three points to draw The resulting ellipse
an ellipse
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* Drawing Splines

(—D To draw a spline, choose the down arrow on the right of the Spline button in the
Profile toolbar and invoke the Spline toolbar, as shown in the figure.

of the =pline

7 N
Spline ‘ Connect 1 AN A

(-a '::\' First control

point of spline

The Spline toolbar Specifying points for drawing a spline
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« Connecting two Elements by a Spline or an Arc

C:\' * Two elements such as lines, arcs, ellipses, circles, or splines can be connected
together by an arc or spline.

* To do so, invoke the Connect tool from the Spline toolbar; the Sketch tools
toolbar expands, as shown in the figure.

Continuity in point

Continuity in tangency

Connect with a Spline Continuity in curvature

Connect with an Arc

}"L\ f\ }- Tension: | 1

The Sketch tools toolbar after invoking
the Connect tool

« Connecting Two Elements with a Spline
» By default, the Connects with a Spline button is chosen in the Sketch tools toolbar.

* You are prompted to select the first element to be connected.
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« Connecting Two Elements with an Arc

* To connect two selected elements with an arc, choose the Connect button from the
Spline toolbar.

» Choose the Connects with an Arc button from the Sketch tools toolbar; you will be
prompted to select the first element to be connected.

- Drawing Elongated Holes

To draw an elongated hole invoke the Elongated Hole tool from the Predefined
Profile toolbar.

An elongated hole profile
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- Drawing Cylindrical Elongated Holes

E':'}:' To draw a cylindrical elongated hole, invoke the Cylindrical Elongated Hole tool
from the Predefined Profile toolbar.

A - A cylindrical elongated hole

- Drawing Keyhole Profiles

G’ To draw a keyhole profile, invoke the Keyhole Profile tool from the Predefined
Profile toolbar.

I Iy

A keyhole profile

R
LI
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- Drawing Hexagons

oy To draw a hexagon choose the Hexagon button from the
Predefined Profile toolbar. :

Wi

S

Hexagon drawn using
the Hexagon tool

- Drawing Centered Rectangles B T A A

,,,,,,,, SO
] To draw a centered rectangle, choose the Centered

CEf‘ItEFpDi;'It:Df'
f’.,_.th?reméngle.--:

Rectangle button from the Predefined Profile

toolbar.

Center rectangle along with
the center point and the point
on the corner of the rectangle
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- Drawing Centered Parallelograms

) To draw a centered parallelogram, choose the Centered Parallelogram button
from the Predefined Profile toolbar.

_reference I_ine__\_\____ A el

Centered parallelogram with the
first line, second line, and the
point on parallelogram

* Drawing Conics

To draw various conics available in CATIA V5R16, choose the down arrow available on the
right of the Ellipse button in the Profile toolbar.
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- Drawing a Parabola by Focus

u To draw a parabola by focus, invoke the Parabola by Focus tool from the Conic
“* toolbar.

Start point—

7

A

Points used to draw
a parabola

-
L]

Endpoint-

- Drawing a Hyperbola by Focus
| «+ To draw a hyperbola by focus invoke the Hyperbola by Focus tool from the Conic

S
oolbar.
/ 7
e LAl Apex—, /
\: /
. F2 =]
1] F1 >%
l |——| i F1
Speafylr:@ th:e start
- point of yperbola +
Specifying the apex Specifying the start point

of the hvnarbhaola of the hvnarbaola
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* Drawing Conics

™ To draw a conic, invoke the Conic tool from the Conic toolbar.

A Conic
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> EDITING AND MODIFYING SKETCHES

« CATIA V5 provides you with a number of tools that can be used to edit the sketched
elements.

» These include trimming the sketches using the quick trim, breaking a sketched element,
filleting the sketches, adding chamfer to the sketches, and so on.

* Trimming Unwanted Sketched Elements

_?:, * Invoke the Relimitations toolbar by choosing the down arrow provided on the right
of the Trim button in the Operation toolbar.

* The Relimitations toolbar is shown in the figure.

Quick Trim
Break Close
Trim Complement
Relimitations x|
-

p WY R

The Relimitations toolbar
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Second selection
Firet selection

Elements to be selected for trimming

First selaction
Sacond selaction

Elements to be selected for trimming

Chapter 2

The resulting trimmed elements

The resulting trimmed elements
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- Extending Sketched Elements

Destinatian
antity

Entity te

\a

Elements selected to be extended

Chapter 2

The resulting extended element

* Trimming by Using the Quick Trim Tool

/7 CATIA V5 also provides you with a tool using which you can quickly trim the unwanted

.= sketched elements.
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* Filleting Sketched Elements

In the Sketcher workbench of CATIA V5, you are provided with the Corner tool to
fillet the sketched elements.

Second saleaction
Third =alaction

Firet smbsction
Fillet craated with
the Trim First Fillet created with
. Elamant button tha Mo Trim
R_EE"‘IJ“”‘-] chogan button cheosen
fillet
Elements to be selected and Fillets created using the selected Trim
the resulting filleted sketched First Element and the No Trim buttons

elements
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- Chamfering Sketched Elements

- The Sketcher workbench of CATIA V5 also provides you with a Chamfer tool to
chamfer the sketched elements.

Second selection N1
67 ')\

,’L"‘"’

Firat =zelection

Elements to be selected and the
resulting chamfer created
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* Mirroring Sketched Elements

i You can mirror the sketched elements along the
' mirror line in the Sketcher workbench of CATIA
V5 using the Mirror tool.

* Choose the down arrow on the right of the Mirror
button provided in the Operation toolbar to invoke

the Transformation toolbar, as shown in the figure.

Mirror - Sketched entities

Iina\ to be mirrered

Chapter 2

Translate

Fotate
Symmetry Scale

Mirror Offset

Transformation

i — & O &

The Transformation toolbar

7L

Elements selected to be mirrored The Resulting mirrored sketch

and the mirror line to be selected
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* Mirroring Elements Without Duplication

I The Symmetry tool mirrors the sketched elements about a mirror axis but deletes
== the original elements.

* Translating Sketched Elements

The Sketcher workbench provides you the Translate tool to move the selected
sketched elements from their initial position to the required destination.

Translation Definition

Duplicate
Instancels): |1 .
4 Duplicate mode
] Keep internal constraints

[] keep external constraints
Length

Malue; |
]
. I wd Cancel
o

The Translation Definition
dialog box
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* Rotating Sketched Elements

»w * The Rotate tool is used to rotate the sketched elements around a rotation center
point.

» Select the elements by drawing a window around them and then choose the Rotate
button from the Transformation toolbar.

» The cursor is replaced by the point cursor and the Rotation Definition dialog box
is displayed, as shown in the figure.

All the slements of
Rectangle rectangle selected to

Rotation Definition ofter rotation rotate
Duplicate -~
fola [ .r’ LY
Instance(s): | 1 . . \\ hird
d Duplicate mode Y M selection

[] Constraint Conservation
Angle

Value: |
=1

- | o Cancel |

[ -

The Rotation Definition

dialog box

L LY
v Resbtant
. rotati
arngle
\\ E Reference
LY

3
First . ecun:d
selection \ ! aelaction

Points to be selected and
the rotated elements
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« Scaling Sketched Elements

[} ° To scale the sketched elements, select them and then choose the Scale button from
- the Transformation toolbar.

» The Scale Definition dialog box is displayed, as shown in the figure.

Scale Definition
Duplicate

4 Duplicate mode

d Conservation of the constraints

Scale

| =
=]

...........................

- | il Cancel i

...........................

o

The Scale Definition
dialog box
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- Offsetting Sketched Elements

¢, To offset the sketched elements, select them and then choose the Offset button from
the Transformation toolbar.

Elerments Elerment

created after salactad io
offsetting\ / offget
i

Tangent Propagation Point Propagation
Mo Prnpagatmmﬁmh Side Offset

1 b %

The four additional buttons in the Elements created after offsetting
expanded Sketch tools toolbar
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* Modifying Sketched Elements

You can modify the sketched elements, using various tools available in the Sketcher

environment of CATIA V5.

* Modifying the Sketched Line

* You can modify a sketched line using the Line Definition dialog box.

* To invoke it, double-click on the sketched line.

* The Line Definition dialog box is displayed, as shown in the figure.

Cartesian | Folar | Cartesian | Polar |

H:  |42.871mm B2 B [109.941mm =
v, [15.624mm B [l v [15.624mm =
Pararme ters
Length:  |67.07mm (2]  angle: |0deg =

[ construction slement

@ Cancel I

The Line Definition dialog box
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* Modifying a Sketched Circle

* You can modify a sketched circle using the Circle Definition dialog box.
* You can invoke this dialog box by double-clicking on the sketched circle.

» The Circle Definition dialog box is displayed as shown in the figure.

Circle Definition [ 7|
Zenter Paint

Zarkesian | Palar |

H: | 120,992mm @
v, | 120.039mm =
Fadius: | 23, 258mm @

|:| Canstruckion element

........................

W OK JCanceIl

-

The Circle Definition
dialog box
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* Modifying the Sketched Arc

* The arcs are also modified using the Circle Definition dialog box.

* To invoke it, double-click on the arc to be modified.

* Modifying the Sketched Spline

You can modify a spline using the Spline Definition dialog box, which is displayed when
you double-click on the spline that needs to be modified.

Spline Definition E
Painks Tangents | Curvatures
ChrlPoint.2 Mo Mo
ChrlPoint.3 Mo Mo
ChrlPoint.d Mo Mo
ChrlPoint.5 Mo Mo
ChrlPoint & Mo Mo
@ 2dd Point After ) Add Paoint Before () Replace Paoint
[ Close spline
Points Specifications
Current F‘u:uint:|c|;r|p.;.i|-,|;,1 Remove Point I
[l Tangency |
O |
WOk @ Cancel |
-

The Spline Definition dialog box
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* Modifying the Sketched Point

To modify a sketched point, double click on it; the Point Definition
dialog box is displayed, as shown in the figure.

* Modifying the Sketched Ellipse

To modify a sketched ellipse, double-click on it; the Ellipse
Definition dialog box is displayed, as shown in the figure.

Chapter 2

Point Definition
Cartesian | Polar |
Hi [ 158.719mm =
v, [110.512mm =

[ Construction element

1 W Cancel |

The Point Definition

dialog box

Carkesian | Palar |

He  [138 141mm

=
vy, |12.957mm =

Major radius: | 48 .559mm

=
Minot radius: | 14.022Zmm %
Angle: | 5.575deg %

[] construction element

® 0K ] & Cancel |

The Ellipse Definition
dialog box
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* Modifying the Sketched Elements by Dragging

The modification of the sketched element can be done by dragging its start point, end
point, profile, or the control points.

- Deleting Sketched Elements

» To delete the sketched element, select the sketched element and choose the DELETE key.

* You can also delete the sketched elements by selecting them and then right-clicking to
invoke the contextual menu.



CATIA V5R16 for Designers Chapter 2

J Tutorial 1

In this tutorial, you will draw the sketch of the model shown in Figure A. The sketch is
shown in Figure B. You will not dimension the sketch. The solid model and the dimensions
are given only for your reference. (Expected time: 30min)

Q -\ 220
./
Q kb 130 -!

I
Figure A The Model for Tutorial 1 Figure B The sketch for Tutorial 1
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1.  Start a new file in the Part workbench and draw the outer loop of the sketch using the Circle
and By-Tangent Line tool, as shown in Figure C, Figure D, Figure E and Figure F .

Figure D The Sketch after drawing the second
circle

Figure E The sketch after drawing Figure F The sketch, after drawing
the first tangent line the second tangent line
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2. Trim the unwanted portion of the outer loop of the sketch using the Quick Trim tool, as
shown in Figure G and Figure H.

Figure G The unwanted portion Figure H The sketch after trimming
of the sketch to be trimmed the unwanted portion
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3. Draw the inner loops of the sketch using the Circle tool, as shown in Figure I.

Figure | Final sketch

4. Save the file in \My Documents\CATIA\c02 folder and then close it.
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] Tutorial 2

In this tutorial, you will draw the sketch of the model shown in Figure A. The sketch
Is shown in Figure B. You will not dimension the sketch. The solid model and the
dimensions are given only for your reference. (Expected time: 30min)

o

= 30 = 100

140
200

Figure A The model Figure B The Sketch of Tutorial 2
for Tutorial 2
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1. Start a new file in the Part workbench.

2. Draw the outer loop of the sketch using the Rectangle tool and then edit it using the
Corner tool, as shown in Figure C, Figure D and Figure E.

VYerlices io
gelacted

“ " « B o
Figure C The sketch after Figure D The vertices Figure E The final outer
drawing centered to be selected loop of the sketch

rectangle
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5

4.

B n :

G

Figure F The sketch

after drawing the
circle

Chapter 2

Draw the inner loop of the sketch using the Circle, Elongated Hole, and Cylindrical
Elongated Hole tool, as shown in Figure F, Figure G and Figure H.

Figure G The sketch

after drawing the
elongated hole

Save the file in \My Documents\CATIA\c02 folder and then close it.

el

Figure H The final sketch
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d Tutorial 3

In this tutorial, you will draw the sketch of the model, as shown in Figure A. The sketch
Is shown in Figure B. You will not dimension the sketch. The solid model and the
dimensions are given only for your reference. (Expected time: 30 min)

R5
TYP. Yy
R10— ;“"D_' |
N N I
—N | ‘
a0 | i
30 o LY I l
K | l

N\ |
a0 ! — —
I >

/ 20— 120
R15— T[40+

Figure A The model for Tutorial 3 Figure B The sketch for Tutorial 3
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1.

2.

Chapter 2

Draw the right half of the sketch using the Profile and Elongated Hole tool, as shown in

Figure C.

...........

..........

..........

..........

Figure C The sketch

 after creating the
- elongated hole

Figure D The sketch after mirroring
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3. Draw the elongated hole in the lower portion of the sketch, as shown in Figure E.

Figure E The sketch after creating the
horizontal elongated hole

4. Save the file in \My Documents\CATIA\c02 folder and then close it.
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] Exercise 1

Draw the sketch of the model shown in Figure A. The sketch to be drawn is shown
in Figure B. Do not dimension it. The solid model and dimensions are given for
your reference. (Expected time: 30 min)

@20

TrP. _R20
TYP.
180
S0
=20
Figure A The model Figure B The sketch for Exercise 1

for Exercise 1
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] Exercise 2

Chapter 2

Draw the sketch of the model shown in Figure A. The sketch to be drawn is shown
in Figure B. Do not dimension the sketch. The solid model and dimensions are
(Expected time: 30

given only for your reference.
min)

RBO
1040
R1GC
/"\ Rx 70 Ry 30
Sy ¢
| il
170 1!1{} \-...__..-4'" 140
}
l 30
668 30 80+ 60— i
130
280
Figure A The model for Figure B The sketch for Exercise 2

Exercise 2
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Learning Objectives:
* Add geometrical constraints to sketches.

 Add dimensional constraints to sketches.

» Understand the concept of iso-constraint, under-constraint, and over-constraint
Sketches.

* Analyze and delete over defining constraints.
» Create base features by extruding sketches.
 Create base features by revolving sketches.
» Dynamically rotate the model view .

» Modify the view orientation

» Switch between various display modes

» Assign material to the model
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» CONSTRAINING SKETCHES

* You need to constrain the sketches so as to restrict their degrees of freedom and
make them stable.

* The first step is to apply the geometrical constraints to the sketch, some of which are
automatically applied, while drawing.

* After applying the remaining geometrical constraints, you need to add dimensional
constraints, using the tools in the Constraint toolbar, as shown in the figure.

Fix Together

Constraint Animate Constraint
Cnnstr_amt_s Defined Edit Multi-Constraint
in Dialog Box

O & &1 5

Tools in the Constraint toolbar
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» CONCEPT OF ISO-CONSTRAINED SKETCHES

Generally, after drawing the sketch and applying the constraints, the sketch can exist in any
one of the following five stages:

* Iso-Constrained

An Iso-Constraint sketch, also known as fully constraint sketch, is the one in which all
degrees of freedom, of each element, are defined using the geometric and dimensional
constraints.

 Under-Constrained

An Under-Constrained sketch is one in which all degrees of freedom, of each entity are
not completely defined using constraints.

 Over-Constrained

An Over-Constrained sketch is the one in which some extra constraints are applied.
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* Inconsistent

The Inconsistent stage of the sketch occurs when a change is made to the sketch, but
the its current geometry cannot accommodate that change.

* Not Changed

The Not Changed stage of the sketch occurs when the sketched elements are over
defined and you change the value of the dimensional constraints.



CATIA V5R16 for Designers Chapter 3

» ADDING GEOMETRICAL CONSTRAINTS

- Adding Automatic Constraints

Sy This tool is active by default and therefore, as you draw an
element, some constraints are automatically applied to it.

i | i i applied automatically

The coincident constraint
applied automatically

* Applying Additional Constraints to the Sketch = s
% You need to manually apply additional constraints to the - =
=82 sketch by defining them using the Constraint Definition O] Radics  ismeter (] Tangency
dialog box, as shown in the figure. - =
7 =Ny
L]
o JCanceIl

The Constraint Definition
dialog box
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The constraints that are provided in the Constraint Definition dialog box are:

* Distance * Fix

* Length « Coincident

* Angle - Concentricity
* Radius / Diameter - Tangency

- Semimajor axis - Parallelism

- Semiminor axis * Perpendicular
* Symmetry * Horizontal

* Midpoint * Vertical

* Equidistant point
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* Applying Dimensional Constraints

* After applying the geometric constraints, you need to apply the dimensional
constraints to fully define the sketches, using the Constraint tool.

* Choose the Constraint button from the Constraint toolbar or the Constraint
Creation toolbar shown in the figure.

Contact

Constraint .
‘ Constraint

1 &

The Constraint Creation
toolbar
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* Linear Dimensioning of a Line and Between Two Points

Reference

 To apply a linear dimension between two points, invoke the
Constraint tool, and select two points from the geometry area.

Horizonkal Measure Direction

Vertical Measure Direction

* Next, right-click to display the contextual menu, as shown in Swap Location
the flgure Coincidence

Allove symmetry line

Position Dirmension

The contextual menu

Element to /

be =selected 112

Element selected to be Resulting linear dimension
dimensioned
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Horizantal
Dimension
65
Q_gg Vertical
O Dimension
1

Elements selected to be Resulting linear dimension
dimensioned

Pointa ta
e szelected

* Dimensioning An Inclined Line

By default, whenever you select an inclined line, the aligned dimension is applied to it.
* You can also apply a horizontal or vertical dimension to it.

- Dimensioning An Arc and A Circle

» By default, the diameter dimension is applied to circles and the radius dimension is applied
to arcs.

* Invoke the Constraint tool and select the arc or the circle that you need to dimension.
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* Applying an Angular Dimension

First
entity

Second E}imunsinn
entity plagamant
paint

Angular dimension placed according
to the placement point

First
entity

135°

{

Second _/ \Dl’m ansicn
entity placamant
point

Angular dimension placed according
to the placement point

Chapter 3

First
entity

f

4 o
Saecond _/ 5 Oimension
antity lacement

point

Angular dimension placed according
to the placement point

First

]

Second / 41
entity
Dimansion
placement

point

Angular dimension placed according
to the placement point
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* Applying Linear Diameter Dimensions

Model created by revolving a
sketch around the horizontal
center line

* Modifying Dimensions After Placing

To modify the dimension value, double-click on it;
the Constraint Definition dialog box is displayed,
as shown in the figure.

Chapter 3

Resultant linear
diometer dimansion

Elernent to
ba @elected

Centerline or ;
axis to be

selected

Element and center line selected
and the resulting linear diameter
dimension

Constraint Definition

Value| 100mm = [ ] Reference

i

oD

Morexx I

- Ok I -ﬂCanceIl

The Constraint Definition dialog
box invoked after double-clicking
the dimension
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* Applying Contact Constraints
The Contact Constraint tool is used to automatically apply geometrical constraints
” to the selected elements, depending on their position and geometry.
* Applying Fix Together Constraints

V. To apply this constraint, select all the entities that you need to fix together, and choose
- the Fix Together button from the Constrained Geometries toolbar; the Fix Together
Definition dialog box will be displayed, as shown in the figure.

Fix Together Definition

: : fFixiTDgietheirc:Driwstraiint

....................................................................

................................................................................................................

4 pddfRemove dependencies A A I I R

WG] 9 cancel | N I

The Fix Together Definition The Fix Together constraint applied
dialog box to the sketched entities
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* Applying Automatic Constraints

Constraint dialog box is

Chapter 3

31 « To apply constraints, select the elements to be constrained, and choose the Auto
: Constraint button in the Fix Together flyout in the Constraint toolbar; the Auto

» The number of elements selected is displayed in the Elements to be constrained
display box, as shown in the figure.

Auto Constraink

Elements to be constrained:

Feference elements:
Symmetry lings:

Zonstraint Mode:

Mo Selection
Mo Seleckion

| [

oK

w Cancel ]

dialog box

e el s ML B

]

Automatic dimensions applied
using the Chained option

The Auto Constraint

=r

Automatic dimensions applied
using the Stacked option
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» Editing Multiple Dimensions

.ﬁ} » To use the Edit Multi-Constraint tool, you first need to apply all the required
= dimensions to the sketch.

* Next, choose the Edit Multi-Constraint button from the Constraint toolbar; the
Edit Multi-Constraint dialog box will be displayed, as shown in the figure.

Edit Multi-Constraint B

Constrainks | Initial Yalues | Current Yalues

Offset, 35 20 20
Offset,39 20mm 20rmm
Offset, 43 30 30
Offset, 44 40mm 40mm

Radius, 47 28, 284mm 28, 284mm

| 20mm %

Restare Initial Yalue |

1 w Cancell Prewiew |

The Edit Multi-Constraint
dialog box
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»> ANALYZING AND DELETING OVER DEFINING
CONSTRAINTS

* After applying dimensions to the sketches, if the sketch is over-constrained, you need to
delete the over defining constraints, which are displayed in purple.

» Select the overdefining constraint and press the DELETE key.

» EXITING THE SKETCHER WORKBENCH

Choose the Exit workbench button from the Workbench toolbar; you will exit the
Sketcher workbench and the Part Design workbench is invoked.
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»> CREATING BASE FEATURES BY EXTRUDING

@ » To invoke the Pads toolbar, choose the down arrow on the right of the Pad button
in the Sketch-Based Features toolbar.

* The Pads toolbar is shown in Figure A.

Drafted

Filleted E:j o |
— - Figure A The Pads toolbar

7] 3 T

» Select the sketch and then choose the Pad button from the Pads toolbar; the Pad
Definition dialog box is displayed, as shown in Figure B.

Firsk Limit

Type: |Dimensi0n j
Length: | 20mm E
oot ]
Profilef5urface . - .
R w— Figure B The Pad Definition
[ Thick -
- dialog box
[ Mirrored extent

Reverse Direction

Marezs =

@ OK | - Cancell Preview |
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extrusion depth

Preview of the extrude feature
/- o Value of
i
5

LRV

- h_‘_fﬂ'
Specifying the depth of extrusion dynamically
by dragaing the Limit handles

The sketch after exiting the Dynamically dragging the
Sketcher workbench Limit handle to specify the

depth of extrusion
Q‘

The model after extruding
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 Creating a Thin Extruded Feature

e To create a thin extruded feature, choose the Thick check box from the Pad Definition
dialog box.

» The dialog box expands and the options in the Thin Pad area of the Pad Definition dialog
box are invoked, as shown in the figure.

Thin Pad
Thidness1: [ 1mm = The Thin Pad area of the
Thickness2: | Omm @

Pad Definition dialog box

[ Meutral Fiber [ ] Merge Ends

Thickness added with  Thickness odded
the Neutral Fibar using the
check box selected Thicknesz1 spinner

]

using the
Thickness? spinner

Thickness added using An extruded feature created
different options using the Thin option
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* Extruding the Sketch by Selecting the Profile Using the Profile
Definition Dialog Box

 To create a feature by selecting a particular contour from a
multi-contour sketch, draw the sketch and invoke the Pad ol eametry M S cliicnts

Selection

Defi n ition d|alog bOX. SUppOtt | Starting elements

* Right-click on the Selection selection area and choose the

Go to profile definition option. o] tonore
-
* The Profile Definition dialog box is displayed, as shown in —
the figure. The Profile Definition
dialog box

A multi-contoured sketch Extruded contours
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» Extruding the Sketch Along a Directional Reference

\

reference be extruded

Sketch to be extruded and The extrude feature created
the directional reference by extruding a sketch along
the directional reference
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» CREATING BASE FEATURES BY REVOLVING SKETCHES

qm * To create a revolved feature, you first need to draw the sketch  Erm=mmm

that will be revolved around a center line, which is also known e

aS aXiS . Second angle: ’Eldeg—@

ProfilefSurface

* Next, exit the Sketcher workbench and choose the Shaft e —

[ Thick Profile

button from the Sketch-Based Features toolbar; the Shaft Lomgak |

Axis

Definition dialog box will be displayed, as shown in the figure. Selecton:[fetah iEdge.

Reverse Direction

Mare = |

@ ok | @ Cancel | Preview |

The Shaft Definition
dialog box

Sketch to be
revalved along
tha oxig

Center line

drawn using
the Axiz tu-ul\

The sketch to be revolved The model after creating
and the axis the shaft feature
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* Creating Thin Shaft Features

You can also create a thin revolved feature, using the Shaft tool.

The model after creating the
thin shaft feature using an
open profile

> DYNAMICALLY ROTATING THE VIEW OF THE MODEL

* CATIA V5 allows you to rotate the view of the model dynamically in the 3D space so that
the solid model can be viewed from all directions.

* This tool can be invoked even when you are inside some other tool.
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* Rotating the View Using the Rotate Tool

View of the model being
rotated using the Rotate
tool

* Rotating the View Using the Compass
A

The Compass



CATIA V5R16 for Designers Chapter 3

» MODIFYING THE VIEW ORIENTATION

* To invoke the Quick View toolbar toolbar, choose the down arrow on the right of the
Isometric View button in the View toolbar.

» The Quick view toolbar is shown in the figure.

Left i Right “iew
Back “iew: Top View
Front “Wiew Bottarmn Wiew . :
Isametric Wiew Mamed vigws The QuICk VIeW tOOIbar
(D& H T TG ‘

* This release of CATIA V5 includes the Named views tools in this toolbar.

* When you choose the Named views button, the Named Views dialog box will be
displayed, as shown in the figure.

Mamed Yiews [ 7]
* front
* hack, _I
* et Add
* right I
*top
* bottom _Reverse |
*iso I
|
@k | @ | sz |
-

The Named Views
dialog box
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» DISPLAY MODES OF THE MODEL

* To invoke the View mode toolbar, choose the down arrow on the right of the Shading
with Edges button from the View toolbar.

* The View mode toolbar is displayed in the figure.

Shading with Edges
and Hidden Edges

Shading with Edges
without Smooth Edges

Shading with Edges
Shading (SHO

—

The View mode toolbar
* The tools available in the View mode are discussed next:

- Shading (SHD)

P When you choose the Shading (SHD) button from the View mode toolbar, the model
will be displayed in the shaded mode.

- Shading with Edges
The Shading with Edges mode is the default mode, in which the model is displayed.
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- Shading with Edges without Smooth Edges

When you choose the Shading with Edges without Smooth Edges button, the
model will be displayed in shading with edges but the display of the smooth edges
will be removed.

- Shading with Edges and Hidden Edges

When you choose the Shading with Edges and Hidden Edges button, the model
will be displayed in shading with edges, and hidden edges will also be displayed
along with the visible edges.

- Shading with Material

& When you choose the Shading with Material button, the model will be displayed in
the rendered mode.

* Wireframe (NHR)

When you choose the Wireframe(NHR) button, the model will be displayed in the
wireframe mode.
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* Customize View Parameters
7 When you choose the Customize View Parameters button, the Custom View Modes
dialog box will be displayed, as shown in the figure.

Custom ¥iew Modes
Lines and paints
4 Edges and points

@ i edoes

() Half visible smooth edges
() Na smooth edges

[ outlines

[ Line-on-ling

(]

Mesh
4 Shading
@ Gouraud
() Material
() Triangles
i Transparent
[1 Hidden edges and poirts
[] oynamic hidden line remasal

Opkions
[] rendering style per object

@ @ cancel |

The Custom View
Modes dialog box
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» ASSIGNING MATERIAL TO THE MODEL

+% + CATIA V5, also allows you to assign material to the models in the Part Design
workbench.

» All the physical properties of the material applied to model, are assigned to model.

The Library (ReadOnly) dialog box The model, after assigning
Aluminium material
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] Tutorial 1

In this tutorial, you will create the model shown in Figure A. Its dimensions are shown
in Figure B. After creating this model, apply Copper material and then rotate the view
of the model in the 3D space. (Expected time: 20 min)

Figure A Solid model for Figure B Views and dimensions
Tutorial 1 for Tutorial 1
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1. Start a new file in the Part Design workbench of CATIA V5.

2. Invoke the Sketcher workbench by selecting the yz plane from the specification tree.

Draw the sketch using the tools in the Sketcher workbench and then add the required
geometrical and dimensional constraints, as shown in Figure C, Figure D and Figure E.

. ) ! %
R20
. ¥ N L W 140
gR 0 v )
; ! HH-
© L]
LDBO_:,_ LDBO—:,.

i 0 226

[ 200

Figure C Sketch drawn Figure D The sketch after Figure E Final sketch

using the Axis and applying all constraints for the base feature
Profile tool
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4. Invoke the Shaft tool to create the shaft feature, as shown in Figure F.

Figure F Final model for Tutorial 1
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5. Assign a material to the model and rotate its view in the 3D space, as shown in Figure G
and Figure H.

Figure G The model after assigning Figure H The view of the
the Copper material model being rotated

6. Save the file in \My Documents\CATIA\c03 folder and then close it.
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d Tutorial 2

In this tutorial, you will create the base feature of the model shown in Figure A by
extruding a sketch drawn on the yz plane. You will then apply the Aluminium material
to the model and then rotate its view in the 3D space. The dimensions of the model
are shown in Figure B. (Expected time: 20 min)

L 1 #
—= Ifzn _._F 820
e T %
| I_j:uz-m
N ?
160
231
Figure A Solid model Figure B Views and dimensions

for Tutorial 2 for Tutorial 2
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1. Start a new file in the Part Design workbench.
2. Select the yz plane from the geometry area and invoke the Sketcher workbench.

3. Draw the sketch of the base feature using the tools in the Sketcher workbench, as shown
in Figure C, Figure D, Figure E and Figure F.

Entities
to mirrar

! W
EE‘F_________H____]o____ be selected

Figure C One quarter Figure D Elements
of the sketch to be selected
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Figure E Resulting
mirrored sketch

shown in Figure G.

=

10_—oy
i ;
_*_

10

L
=

Chapter 3

Figure F Resulting
mirrored sketch

Apply geometrical and dimensional constraints to the sketch to make it iso-Constraint, as

Figure G The Sketch after
applying all dimensions
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5. Exit the Sketcher workbench and invoke the Pad Definition dialog box.

6. Extrude the sketch to the given depth, as shown in Figure H.

Figure H The model after
creating the base feature
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7. Assign a material to the model and then rotate it in the 3D space, as shown in Figure I.

Figure | The model after
assigning the Aluminium
material

8. Save the file in \My Documents\CATIA\c03 folder and then close it.
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] Exercise 1

Create the model shown in Figure A. Its dimensions are shown in Figure B.
(Expected time: 30 min)

Section AA‘ #120
i #1330

Figure A Solid Model Figure B Views and dimensions
for Exercise 1 for Exercise 1
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] Exercise 2

Create the model shown in Figure A. Its dimensions are shown in Figure B.
(Expected time: 30 min)

)

O

Figure A Solid model for Exercise 2 Figure B Views and dimensions
for Exercise 2

oo
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Learning Objectives:
» Understand the importance of sketching planes.

 Create reference elements.
 Create drafted filleted pad features.
» Create multi-pad features.

» Use feature termination options.

» Create pocket features.

 Create groove features.

» Extrude and revolve the planar and curved faces.
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» IMPORTANCE OF SKETCHING PLANES

» Most mechanical designs consist of multiple features such as sketched features,
referenced elements, and placed features that are integrated to complete a model.

* You can select any one of the default planes as the sketching plane to create the
sketch of the base feature.

A multifeatured model Base feature of the model
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Other features of the final model

> REFERENCE ELEMENTS

* The reference elements are the features that have no mass and volume and are used
only to assist you in the creation of the models.

 You can invoke the tools to create reference elements using the Reference Elements
toolbar, as shown in the figure.

Faint
Line

Plane

The Reference Elements
toolbar
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 Reference Planes

You need to select other default planes or create new planes to be used as the sketching
plane for other features.

* Default Planes
» The three default planes are: xy, yz, and zx plane.

* It is recommended that you carefully select the sketching plane for drawing the sketch
of the base feature, which can be drawn on one of the three datum planes provided by
default.

* Creating New Planes

— To create a new plane, choose the Plane button from
the Reference Elements (Expanded) toolbar. Planetypes [Offset from pane. %] 49
- The Plane Definition dialog box is displayed, as Reference: Rkaldadds
shown in the figure. Offset: | 20mm =
Rewverse Direction |
[ Repeat object after OF
- I o Cancel I I
-

The Plane Definition dialog box



CATIA V5R16 for Designers Chapter 4

- Creating a Plane at an Offset from Existing Plane/Planar Face

Face selected
as reference

Reference planar face
and the resulting plane

g

Plane created at/ﬁ

an offset distance

 Creating a Plane Parallel to an Existing Plane and Passing Through Point

Reference planar face,
sketched point, and
the resulting plane

Face selected
as reference

Point to be
selected
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 Creating a Plane at an Angle/Normal to Plane

Resulting
plane

Rotation axis, reference
plane, and the resulting
plane

Rotaion
axis

Vertices to
be selected _

Three vertices to be selected
and the resulting plane

Fesulting
plane
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* Creating a Plane Through two Lines

Resulting
plane

Vertices to be selected
and the resulting plane

" be selected

 Creating a Plane Through Point and Line

Line to be
salected

Foint to be
selected

Resulting
plane

The point and line to be selected,
and the resulting plane
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 Creating a Plane Through Planar Curve

Flanar curve
to be selected

Resuting plane The planar curve to be selected
and the resulting plane

 Creating a Plane Normal to Curve

Curve to
be selected

Resulting plane

The curve to be selected,
the point to be selected,
pe and the resulting plane

be selected
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 Creating a Plane Tangent to Surface

Pointto
be selected

Surface to
be selected

Resulting

The reference surface to be selected, the point
to be selected, and the resulting plane

 Creating a Plane Using Equation

The Equation option is used to create a plane using the equation Ax+By+Cz = D, where
the values of A, B, C, and D are variable and can be changed to modify the orientation of
the plane.

 Creating a Plane Using a Mean Through Points

The Mean through points option is used to create a plane at an orientation defined by
the mean of selected points.
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 Creating Points

To create points, choose the Point button from the Reference Elements toolbar.
The Point Definition dialog box is displayed, as shown in the figure.

Point Definition 2]
Pairk bype: | Coordinates j@
s = | Omm =
¥ = | Omm =
z = |Omm =

Reference

Paint: Default {Origind

Axis System: |Default (&bsalute)

w CE | - Cancell Presview |
.

The Point Definition dialog box
 Creating a Point Using Coordinates
The Coordinates option is used to create a point by specifying the values of its coordinates.

* Creating a Point On Curve

The On Curve option is used to create a point on a selected curve.
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* Creating a Point On Plane

The On plane option is used to create a point on a selected plane.
 Creating a Point On Surface

The On Surface option is used to create a point on a selected surface.

 Creating a Point at the Circle Center
The Circle center option is used to create a point at the center of the selected circle.

 Creating a Point Tangent on Curve
The Tangent on curve option is used to create a point tangent to the selected arc.

 Creating a Point Between Two Points

The Between option is used to create a point between two selected points by defining the
ratio of the distance from the two points.

 Creating Reference Lines

/ To create reference lines, choose the Line button from the Reference Elements
toolbar; the Line Definition dialog box is displayed.
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» OTHER SKETCH-BASED FEATURES

 Creating Drafted Filleted Pad Features

@ * Choose the Drafted Filleted Pad button from the Pads

toolbar. e =S
» The Drafted Filleted Pad Definition dialog box will be P -

displayed, as shown in the figure.

Surface selected
as sketch plane

Sketch to
be selected

The sketch to be extruded and the plane
to be selected as the second limit

' First limit radius: Smm @
4 Second limit radius: | Smm @

Reverse Direckion

) I w Cancel I I

The Drafted Filleted Pad
Definition dialog box

First limit radius

First limit

Second limit
X radius

Lateral

Second limit radius

The resulting drafted
filleted pad
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- Creating Multi-Pad Features

= I To create a multi-pad feature, choose the Multi-Pad button fromthe Pads toolbar
and then select the sketch to be extruded.

» The Multi-Pad Definition dialog box is displayed,as shown in the figure.

‘é. ok | & cancel | Freview |
The Multi-Pad Definition
dialog box
The multi-loop sketch to The resulting extruded feature

be extruded using the Multi-Pad tool
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* Other Feature Termination Options

The other feature termination options are:
* Up to next

The Up to next option is used to extrude the sketch from the sketching plane to the next
surface that intersects the feature.

* Up to last

The Up to last option is used to extrude the sketch up to the last surface of the model
that intersects the feature.

* Up to plane

The Up to plane option is used to extrude the sketch from the sketch plane up to the
selected plane or the planar face.

* Up to surface

The Up to surface option is used to extrude the sketch from the sketch plane to the
selected surface or planar face.
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* Feature Termination at an Offset

You can also terminate the features at an offset from the planes or faces selected for

feature termination. .
j\ji Pad features created using

wx  different feature termination
options

elec
Surface to
be selected

* Creating Pocket Features B

EI * To create a pocket feature, draw the sketch and then choose e
the Pocket button from the Sketch-Based Features toolbar
or from the Pockets toolbar.

* The Pocket Definition dialog box is displayed, as shown in
the figure.

] | [SEEneE
= -

The Pocket Definition

dialoa bov
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The sketch for the pocket feature The resulting pocket feature

Pocket feature with the default Pocket feature after flipping the
material removal side selected material removal direction



CATIA V5R16 for Designers Chapter 4

 Creating Drafted Filleted Pocket Features

The drafted filleted pocket feature
 Creating Multi-Pocket Features

The multi-pocket feature
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- Creating Groove Features

- To create a Groove feature, draw the sketch and then choose L
the Groove button from the Sketch-Based Features toolbar. i o CTN
= g m . . . . Selection:W@l
* The Groove Definition dialog box is displayed, as shown in O ket

. Reverse Side |
the figure.

—Axis

Selection; |Pad.1'l,Edge.1

Reverse Direction |

Maore == |

@ oK ] - Cancel] Presview ]

The Groove Definition
dialog box

Sketch for creating The resulting groove
the groove feature feature
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- Extruding and Revolving Planar and Nonplanar Faces

Y¥ou hawve selected a surface/face as profile,

! E wou must specify a direction of extrusion
Do you want ko define it?

Yes Mo |

The Warning Message Window

Direction of
extrusion

Face selected
to be extruded

Face selected to extrude and The resulting pad feature
the direction of extrusion
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* Projecting 3D Elements

= The Project 3D Element tool is used to project selected 2D or 3D elements on the
£2 current sketch plane.

The projected elements
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] Tutorial 1

In this tutorial, you will create the model shown in Figure A. The views and dimensions of
the model are shown in Figure B. (Expected time: 30 min)

]
od e
tion

Figure A Solid model for Figure B The views and
Tutorial 1 dimensions for Tutorial 1
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1. Start a new session of CATIA V5 and start a new file in the Part workbench.

2. Draw the sketch of the base feature on the yz plane, as shown in Figure C.

Figure C The sketch
of the base feature

3. Extrude the sketch to the required distance using the Pad tool, as shown in Figure D.

Figure D The model after
creating the base feature
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4. Create the second feature, which is a Pocket feature, as shown in Figure E and Figure F.

Figure E The sketch of Figure F Model after creating
the second feature the second feature
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5. Create the third feature by extruding the sketch, drawn on a plane at an offset from the
xy plane, as shown in Figure G, Figure H and Figure I.

Surface to
D 150 be selected

& .

Figure G Sketch of Figure H Surface to Figure | The model after
the third feature be selected creating the third feature
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6. Create the fourth feature, which is a Groove feature, as shown in Figure J and Figure K.

A

Figure J Sketch of the fourth feature Figure K The model after
creating the fourth feature
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/. Create the last feature of the model which is the Pocket feature, as shown in Figure L
and Figure M.

Figure L Sketch of Figure M Final model
the fifth feature

8. Save the file in \My Documents\CATIA\c04 folder and then close it.
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] Tutorial 2

In this tutorial, you will create the model shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 30 min)

o Hj% - B
i //// //// , ’*}2 2}6

- b

— 32— =16 112

et 7 ], st

Section A-A

Figure A Model for Tutorial 2 Figure B Views and dimensions
for Tutorial 2
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1. Start a new file in the Part workbench and draw the sketch of the base feature on the yz

plane, as shown in Figure C.

v

56

32

16_]

L

95

Figure C Sketch of the base feature

2. Extrude the sketch to a distance of 40 using the Pad tool, as shown in Figure D.

Fiagure D Base feature of the model
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3. Create the second feature, which is a pocket feature, as shown in Figure E and Figure F.

Eﬁ
ol

LD =

12—

Figure E Sketch of the Figure F The model after creating
second feature the second feature
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4. Create the third feature, by extruding a sketch drawn on the right face of the base feature,
using the Pocket tool, as shown in Figure G and Figure H.

ahel |

12

Figure G Sketch of Figure H The model after
the third feature creating the third feature
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5. Create the fourth feature, which is also a pocket feature, as shown in Figure I.

Figure | Final model

6. Save the file in \My Documents\CATIA\c04 folder and then close it.
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] Tutorial 3

In this tutorial, you will create the model shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 45 min)

S
5

Figure A Model for Figure B Views and dimensions
Tutorial 3 for Tutorial 3

()

| |

Ak
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1.  Start a new file in the Part workbench and create the base feature of the model by extruding
the sketch drawn on yz plane, as shown in Figure C and Figure D.

Figure C Sketch of the base feature Figure D Base feature
of the model
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2. Create the second feature by extruding the sketch drawn on the front face of the base
feature, as shown in Figure E and Figure F.

Figure E Sketch of the second feature Figure F Model after creating
the second feature
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3. Create the third feature by extruding a rectangular sketch drawn on the front face of the
base feature, as shown in Figure G and Figure H.

Figure G Sketch of Figure H Model after creating
the third feature the third feature
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4. Create the fourth feature by extruding the circular sketch to both the sides of the sketching
plane. The sketch for this feature will be drawn on the front face.

5. Create the fifth feature by extruding the sketch drawn on the front face of the fourth feature
using the Pocket tool.

6. Create the sixth feature by extruding the sketch drawn on the top face of the third feature
using the Pocket tool. The final model is shown in Figure 1.

2\

S
~

Figure | Final model

/. Save the file in \My Documents\CATIA\c04 folder and then close it.
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] Exercise 1

Create the model shown in Figure A. Its views and dimension are shown in Figure B.
(Expected time: 30 min)

R16
R22
34 @12
/'_ 16 DEEP 35

>

<

N

e 21 ] ettt T1 0 et =1 =
B

95

Figure A Model for Exercise 1 Figure B Views and dimensions for Exercise 1
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] Exercise 2

Create the model shown in Figure A. Its views and dimension are shown in Figure B.
(Expected time: 30 min)

143

Figure B Views and dimensions

Figure A Model for Exercise 2
for Exercise 2
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Learning Objectives:
» Create holes using the Hole tool.

» Create fillet features.
» Create chamfer features.
» Add draft to the faces of the models.

» Create a shell feature.
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» ADVANCED MODELING TOOLS

- Creating Hole Features

@ * The preview of the hole feature is displayed, along with the Hole Definition dialog
box.

* The Hole Definition dialog box is shown in the figure.

@ ok | & cancel | FPreview |

The Hole Definition dialog box
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 Creating a Simple Hole

Flat

Trimmed

Types of bottom termination Base plate with holes created
options for a hole feature using the Hole tool
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 Creating a Threaded Hole

e To create the threaded hole, invoke the Thread Definition tab from the Hole Definition
dialog box.

» By default, the Threaded radio button is cleared.

» Select the Threaded radio button to invoke the options available in the Thread Definition
tab.

Extension | Type Thread Definition |

4 Threaded
Thread Definition

Type:
Thread Diameter:

Hole Dianneter:

Thread Depth:

Hole Depth:

Pitch:

i

The Hole Definition dialog box after
selecting the Threaded radio button
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- Creating a Tapered Hole

To create a tapered hole, invoke the Type tab of the Hole Definition dialog box and
select the Tapered option from the drop-down list, as shown in the figure.

Hole Definition E

Extension Type | Thread Definition |

|Tapered ﬂ

Parameters

fngle: | %0deq =

Anchar Paink
i
@ O I o Cancel I Prewview I

i

The Hole Definition dialog box after
selecting the Tapered option from
the drop-down list in the Type tab
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- Creating a Counterbored Hole

To create a counterbored hole, select the Counterbored option from the drop-down list in
the Type tab of the Hole Definition dialog box, as shown in the figure.

The Hole Definition dialog box after selecting
the Counterbored option from the drop-down
list in the Type tab

—C'dig—n

Hole dig @
1

e =
B

i

The sectional view of The base plate with
counterbored hole counterbored holes
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 Creating a Countersunk Hole

To create a countersunk hole, select the Countersunk option from the drop-down list in
the Type tab, as shown in the figure.

Extension Type | Thread Definition |

The Hole Definition dialog box, after
L selecting the Countersunk option from
the drop-down list in the Type tab

Mode: |Depth & Aangle
Depth : |5l'ﬂl'ﬂ

tingle:  |65deg

ept % / ®
)
The sectional view of the Spacer plate with the

countersunk hole countercsunk holee



CATIA V5R16 for Designers Chapter 5

 Creating a Counterdrilled Hole

To create a counterdrilled hole, select the Counterdrilled option from the drop-down list
in the Type tab; as shown in the figure.

The Hole Definition dialog box, after selecting
the Counterdrilled option from the drop-down
list in the Type tab

-

-

The sectional view of the The spacer plate with the
coiinterdrilled hole couinterdrilled holes
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* Creating Fillets

Choose the black arrow on the right of the Edge Fillet button in the Dress-Up Features
toolbar; the Fillets toolbar is invoked, as is shown in the figure.

“ariable Radius Fillet Face-Face Fillet

Edge Fillet Tritangent Fillet

@c@ﬁ?ﬂ‘

The Fillets toolbar
- Creating an Edge Fillet
&) * To create an edge fillet, choose the Edge Fillet button from the Fillets toolbar.

» The Edge Fillet Definition dialog box is displayed, as shown in the figure.

Edge Fillet Definition E
Radius; | Smm %
Cbject(s) bo Fillet: RgE=)Etalaly]

Propagation: |Tangency ﬂ
[ Trim ribbons
Mare == |
] | & cancel | |
-

The Edae Fillet Definition dialoa box
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Edge selected
to be filleted

Edge selected to be filleted Resulting edge fillet

Face to be
selected
forfilleting

Face to be selected Resulting fillet
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* Managing Selected Entities

To manage the entities in the current selection set, choose the Selection Filter button
on the right of the Object(s) to fillet selection area; the Fillet objects dialog box is
displayed.

- Managing the Fillet Propagation

Edge selected
to be fillsted

Edge selected to
be filleted

Fillet using the tangent Fillet using the minimal
propagation propagation



CATIA V5R16 for Designers

* Trimming the Overlapping Fillets

Fillet with the Trim ribbons
check box cleared

Chapter 5

Fillet with the Trim ribbons
check box selected
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» Selecting the Edges to Keep

Edges distorted to accommodate The model after selecting
the fillet radius the edges to be keep
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- Setting the Limits of the Fillet

Flane selected as
the limiting element

Edge selectad
to be filleted

Edge to be filleted and the limiting
element

Chapter 5

Resulting fillet
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- Setback Fillet by Blending the Corners

Edges to
be filleted

Edges to be selected Preview of the setback fillet Resulting setback fillet
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 Creating Variable Radius Fillets

Chapter 5

EEJ To create variable radius fillet, choose the Variable Radius Fillet button from the
Fillets toolbar; the Variable Radius Fillet Definition dialog box is displayed, as

shown in the figure.

¥ariable Radius Fillet Definition

@ Edgels) to keep:  [MNo selection

Limiting element(s): |Mo selection

Radius; | Srom

Edgels) to fillet: Jllag=s =]

Propagation: |Tan|;|enc\)f

[ Trim ribbons

Paints: [ra selection

Wariation: |Cu|:uic
o

ﬂ Blend carner(s) |

Setback distance: | 10mrn

Expanded form of the Variable Radius Fillet
Definition dialog box
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Variable radius fillet created by specifying Variable radius fillet after defining
radii at the two end points of the edge additional control points

Variable radius fillet with the Variable radius fillet with the
Cubic option selected Linear option selected
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» Creating Face-Face Fillets

ﬁ * To create a face fillet, choose the Face-Face Fillet button from the Fillets toolbar.

* The Face-Face Fillet Definition dialog box is displayed, as shown in the figure.

Face-Face Fillet Definition

Fadius: Smm %
Faces tofillst: FYRge

More>: = I
@ I o Cancel ] ]

The Face-Face Fillet
Definition dialog box

Faces to
he selected

Faces to be selected Resulting face-face fillet
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 Creating Tritangent Fillets

iﬁ To create a tritangent fillet, choose the Tritangent Fillet button from the Fillets toolbar,
the Tritangent Fillet Definition dialog box is displayed, as shown in the figure.

Tritangent Fillet Definition EH |
Faces tofillet; ==y

Face to remove: |Nn:| selection

Mare == I
- Ok J O Cancel Previgw ]
-

The Tritangent Fillet
Definition dialog box

Face to be
filleted

Facetobe
removed

Faceto be
filleted

Faces to be selected Resulting tritangent fillet
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* Creating Chamfers

@ To chamfer the edges of the model, choose the Chamfer button from the Dress-Up
Features toolbar; the Chamfer Definition dialog box is displayed, as shown in the
figure.

Maode: |Length1,|'.ﬁ.ngle

[
Length 1: | 1mm
=

Anale: |45d39

Propagation: |Tangenc~; ﬂ

- ] o Cancel I I

The Chamfer Definition
dialog box

Edgeto
be selected

Edge to be selected Resulting chamfer
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- Adding a Draft to the Faces of the Model

A draft is defined as the process of adding a taper angle to the faces of the model.

» Adding draft to the faces of the model is one of the most important operations, especially,
while creating the components that needs to be cast, mold, or formed.

» The Part workbench of CATIA V5 provides you with various tools to draft faces of the
model.
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- Adding a Simple Draft

ﬁ * To add a draft, choose the Draft Angle button from the Drafts toolbar.

» The Draft Definition dialog box will be displayed, as shown in the figure.

Face to be
selected as
neutral plane

Facesto
be drafted

Faces to be selected

Faceis) ta draft:

[ selection by neatral Face

Meutral Element

Selection: & |No selection @

Propagation: |N0ne ﬂ
Pulling Direction

Selection : [Pulling Direction

O

The Draft Definition
dialog box

Resulting drafted faces
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Flane to be
selected as
neutral element

Facesto
be drafted

Faces and planes to be selected

Chapter 5

Resulting drafted faces
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* Defining the Parting Element While Adding Drafts to the Faces

Faces drafted with the Parting Faces drafted with the Draft both
= Neutral check box selected. sides check box selected
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Flane to be
selected as the
parting element

Flane to be
selected asthe
neutral plane

Faces to be selected

References to be selected

Flanas selected
as limiting elements

Limiting faces to be selected

Chapter 5

Resulting drafted faces

Resulting drafted face
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- Adding Drafts using the Reflect Line

 To create this type of draft feature, choose the Draft Reflect Line button from the
Drafts toolbar.

» The Draft Reflect Line Definition dialog box is displayed, as shown in the figure.

Draft Reflect Line Definition EE |
angle : |3':"2|E';I E
Facels) to draft: | leg= =ealay] @l

Pulling Direction
|;electi|:|n : |Pulling Direction

[ controlled by reference

Mare == I

® Ok I -3 Cancel] Presie I

The Draft Reflect Line
Definition dialog box

Flane to be

selected as the Faceto be
parting eementw drafted

Face and plane to be selected Resulting draft feature




CATIA V5R16 for Designers

- Adding a Variable Angle Draft

Chapter 5

ﬂ  To create a variable angle draft, choose the Variable Angle Draft from the Drafts

toolbar.

» The Draft Definition dialog box is displayed, as shown in the figure.

Points selected to
define the angle

Face selected
as the neutral
plane

Faceto
be drafted

References to be selected

Draft Definition

Draft Twpe: Ei Iﬁ

Angle :
Face(s) to draft:

Poinks :

Meutral Element

| Sdeg @

&|
[N selection @
&

Selection: & [NG selection
Propagation: |None j
Pulling Direction
Selection |Pulling Direction
O
[ore ==
] ] W Cancel ]
i

The Draft Definition

dialog box

Face after adding draft
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 Creating a Shell Feature

@ » To create a shell feature, choose the Shell button from the Dress-Up Features
toolbar.

» The Shell Definition dialog box is displayed, as shown in the figure.

Default inside thickness: | Lram |§|
=

Default outsids thickness: | 0mm

Faces ta remave:

Cther thickness Faces: [ro selection @

Faces to
be removed

The Shell Definition /
/ dialog box

Faces to be selected for Resulting shelled model
removal
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» Creating a Multithickness Shell

Face to
e removed

Faces to define
different thickness

Faces to be selected

Chapter 5

Resulting shelled model
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J Tutorial 1

In this tutorial, you will create the model of the nozzle of a vacuum cleaner shown in
Figure A. Its views and dimensions are shown in Figure B. (Expected time: 45 min)

“-._______55.__.__.--‘
£6
= 132 -

Extrudad with the
draft angle of I

Figure B Views and dimensions of

Figure A Model of the Vacuum
the Vacuum Cleaner for Tutorial 1

Cleaner for Tutorial 1
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1.  Start a new file in the Part workbench and create the base feature of the model by extruding
the sketch along the selected direction, as shown in Figure C through Figure G.

1 ’

Figure C Reference sketch Figure D Point to be placed
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Fuoints to '1\'
be selected 25

132

Figure E Points to be selected Figure F Sketch of the base feature
to create plane

Figure G Model after creating
the base feature



CATIA V5R16 for Designers Chapter 5

2. Create the second feature of the model by extruding a sketch using the Drafted Fillet Pad
tool, as shown in Figure H and Figure I.

O 534

Figure H Sketch for the second feature Figure | Resulting
second feature
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3. Create the third feature of the model, which is a cut feature. It will be used to remove the
unwanted portion of the second feature, as shown in Figure J and Figure K.

Figure J Sketch for the Figure K Model after creating
Pocket feature the third feature
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4. Apply fillets to all edges of the model, as shown in Figure L, Figure M, Figure N and
Figure O.

Edges selected
7 1o befilleted

Figure L Edges to be selected Figure M The model after
creating the fillet
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Edges not to
be selected

Figure N Edges not to be selected Figure O Model after
creating second fillet
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4. Shell the model using the Shell tool, as shown in Figure P and Figure Q.

Facesto
be removed

Figure P Faces to be removed Figure Q Final model after shelling

5. Save the file in \My Documents\CATIA\c05 folder and then close it.
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J Tutorial 2

In this tutorial, you will create the model of the plastic cover shown in Figure A. Its views
and dimensions are shown in Figure B. (Expected time: 30 min)

| 125 l R3 RS RI50
R1
7 3
_{ , 28
’ N

150 2 100
256

JF Draft to all the
gide waollz

Figure B Views and dimensions of the

Figure A Model of the Plastic
Plastic Cover for Tutorial 2

Cover for Tutorial 2
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1.  Create the base feature of the model by extruding the sketch drawn on zx plane equally to
both the sides of the sketch plane, as shown in Figure C and Figure D.

Figure C Sketch of the base feature Figure D The model after creating
the base feature
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2.

Chapter 5

Create the second feature by extruding the sketch drawn on a plane created at an offset
distance from the xy plane, as shown in Figure E and Figure F.

B25

75

Figure E Sketch of
the second feature

Figure F The mode after creating the
second feature
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3. Add the draft feature to all faces of the model except the upper and the lower faces, as
shown in Figure G.

Figure G The model after drafting
all the vertical faces

4. Fillet the edges of the model, as shown in Figure H through Figure M.

Edges to
be filleted

Figure H Edges to be selected Figure | The model after filleting
the first set of edges
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Edgeto
be filleted

Figure J Edge to be filleted

Figure L Edges not to be selected

Chapter 5

Figure K The model after
filleting the second set

'

Figure M Resulting filleted model
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5. Shell the model using the Shell tool by removing the bottom face of the model, as shown
in Figure N and Figure O.

Face to
be removed

Figure N Face to be removed Figure O Resulting shelled model
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6. Create two pocket features to complete the model, as shown in Figure P.

Figure P Final model after creating
the remaining features

7. Save the file in \My Documents\CATIA\c05 folder and then close it.



CATIA V5R16 for Designers Chapter 5

] Exercise 1

Create the model of the Clutch Lever shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 30 min)

BBE
a4l R30

Figure A Model of the Clutch Figure B Views and dimensions of
Lever for Exercise 1 the Clutch Lever for Exercise 1
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] Exercise 2

Create the model of the Clamp Stop shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 60 min)

@25 B0
THRU [ THRU
#50 /—RZU

1 U;‘:@
Al

47 —=t=—50]

#10 R20 RE
20 DEEP \ - r2 RS

150
180
200

Figure A Model of the Clamp Stop Figure B Views and dimensions
for Exercise 2 of the Clamp Stop for Exercise 2
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Learning Objectives:
 Edit features using the Definition option.

* Edit features by double-clicking.

 Edit sketches of the sketch-based features.

« Manage features and sketches by cut, copy, and paste functionality.
» Cut, copy, and paste features and sketches from one file to another.
» Copy features using drag and drop.

» Delete features.

» Deactivate features.

* Activate the deactivated features.

» Define features in the work object.

* Reorder features.

» Understand parent child relationships.

» Understand the concept of update diagnose.

» Measure elements.
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» EDITING FEATURES OF A MODEL

* Editing is one of the most important aspect of the product design cycle.

» Almost all designs require editing either during their creation or after they are created.

Base Plate with simple holes Modified Base Plate
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The editing methods in CATIA V5 are listed next:

- Editing Using the Definition Option

- Editing by Double-clicking

- Editing the Sketch of a Sketch-based Feature
* Redefining the Sketch Plane of Sketches

» To edit a sketch, select it from the specification tree and invoke
the contextual menu.

* Move the cursor to the name of the sketch at the bottom of the
contextual menu and choose the Change Sketch Support
option from the cascading menu.

* The Sketch Positioning dialog box is displayed, as shown in
the figure.

Chapter 6

Sketch Positioning EH
Sketch Positioning
Tvpet  |sliding =]
Fefererce [P
Crigin
Orientation
5}
[ [ [
4 Move geomekry
WY & Cancel |
.

The Sketch Positioning
dialog box
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Base feature created The model after redefining the sketch
on the yz plane plane of the base feature to zx plane

When you redefine the sketch plane of the sketch-based features, sometimes a Warning
dialog box is displayed, as shown in the figure.

|

',"_.. The sketch contains external references {projection, interseckion),
L

If wou madify its position, this skekch may become inconsistent or over-constrained,

ik |

The Warning dialog box
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- Managing Features and Sketches by Cut, Copy, and Paste
Functionality

If the resulting feature merges with the model, the Warnings dialog box is displayed, as
shown in the figure.
YWarnings E

Objeck | Message |
Pocket.S The operation performed on the Featur. ..

The Warnings
dialog box

-

* Understanding the Concept of Update Diagnose

Sometime, after editing or modifying a feature, the Update Diagnhose dialog box is
displayed, as shown in the figure.

Edit |
Deactivate |

Projection. 1 Mo geometry specifications are associabed to Edge. 1. Youc... Tsnlak
Edge.1 A Face, an edge, or a wertex is no longer recognized : Resal, &I

== | The Update Diagnosis
vou need ko edit the sketch to solve these problems, d ia I og box

Close
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* Cut, Copy, and Paste Features and Sketches from One File to
Another

Select the fillet that you need to copy from the geometry area and use the CTRL+C keys
to copy the selected feature.

* Copying Features Using Drag and Drop

Feature being dragged Resulting pasted feature
after editing its sketch
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[#]CATIA ¥5 for Student [_ (O] x|

Start  Fle Edit  Wiew  Insert  Tools  Window  Help

‘9@t efoea

[%]co6-dos.caTPart =] B |||+ ] cos-dos-1.cATPart 0] >

=- EartBody
--@I Pad.1
# 7 Sketch. 1
==-@| Pocket, 1

§,

EdgeFilet.4

RARARESRS B

Ly

1S
w2

Negaynasor v 8488 wféndQAsndase ' s 2.
Edge/Pad.1/PartBody preselected | 5' | g |

Fillet feature being dragged to be pasted on the edge of
the model in another file
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- Copying and Pasting PartBodies

 To use this option, copy the PartBody from one of the files and the select the PartBody
in the other file in which you need to paste it.

 Right-click to invoke the contextual menu and choose the Paste Special option.

» The Paste Special dialog box is displayed, as shown in the figure.

Paste Special [ 7|

¥ Paste fs specified in Part document
A Resulk With Link
o Az Resulk

o O I JCanceII

= -

The Paste Special dialog box
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* Deleting Unwanted Features

Delete E

Selection

ok The Delete dialog box
4 Delete all children Maore == |
Aggregated

4 Delete aggreqated elements

4w Cancel |

- Deactivating Features
Deactivakte ﬂ

Selection: |Pad.1

4 Deactivate all children

The Deactivate dialog box

4 Deactivate aggreqated elements

Wogk ] @ caneel |

 Activating the Deactivated Features
Activate EE

Selection: [Pad. 1

d Activate all children

The Activate dialog box

4 Activate aggregated elements

A & Cancel |
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 Defining Features in Work Object

Defining a feature in the work object is as a process in which you rollback the model to
an earlier stage.

* Reordering the Features
Reordering is defined as a process of changing the order, in which the features were

created in the model.

Rearder:[Shell.7 The Feature Reorder
dialog box

After: |

A = Cancel ]

Model with through holes Model after shelling The model after reordering
on the top face the Shell feature
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* Understanding Parent Child Relationships

Invoke the contextual menu and choose the Parents/Children option; the Parents and
Children dialog box is displayed, as shown in the figure.

# RectPattern. 2

WK @ caneel |

-

The Parents and Children
dialog box
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> MEASURING ELEMENTS

* The Part workbench of CATIA V5 also provides you with Measure ftem
the tools to measure distance, angle, radius, area, and Measure aetweenﬁmasme Inetia
Measure E3

inertia.

£
* To measure these elements, you can use the tools =98

available in the Measure toolbar, as shown in the figure.

The Measure toolbar
* Measuring Between Elements

«> [0 measure the distance and angle between two elements,
AL

Cefinition

choose the Measure Between button from the Measure Ex|zjal #m z

toolbar;the Measure Between dialog box is displayed, as |seimsfmems =
Shown in the figure_ Selectlon2mode:|.0.nygeometry ﬂ

[ other axis :

Calculation mode: |E><act else approximate j
Results

Angl
O Keep measure |
)
[ .

The Measure Distance
dialog box
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* Measuring Items
ﬂ * To measure elements using this tool, choose the Measure Item button from the
Measure toolbar.

* The Measure Item dialog box is displayed, as shown in the figure.

Measure Ikem ﬂ

Definition

i J -y

Selection 1 mode: |.ﬁ.n';-' geometry J /

[ ] other axis :

Calculation mode: |E><a|:t else approcimate j

Results

| Keep measure | Cuskomize, .. |
- I o Cancel I

.

The Measure Item dialog box
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* Measuring Inertia

Chapter 6

ﬁ Choose the Measure Inertia button from the Measure tool; the Measure Inertia

dialog

box is displayed, as shown in the figure.

Measure Inertia ﬂ
Deefinition
I@%Selection |
[ keep measure | | Customize. .. |
_— @ o |[9cancel]

The Measure Inertia dialog box

Measure Inertia

EHE
Definition
% ﬂ% Selection :|PartBody. ,.Part2
Result
Calculation mode @ Exact
Type ! Vaolume
Characteristics Center OF Gravity (@)
wolume  [0.003m3 Gx | Omm
Area  |0.155m2 Gy | Omm
Mass [2.7kg Gz |omm
Density EDDDkg_mS
Inertia f G | | | |
Inertia Matrix [ G
IoxG  |0.015kg=m2 IoyG  |0.011kgxm2 IozG | 0.025kgxm2
Livia |Dkgxm2 LxzG |Dkgxm2 IvzG |Dkgxm2
Principal Moments | G
M1 |0.011kgxm2 Mz | 0.015kgxm2 M3 | 0.025kgxm2
| Keep measure Create geometry | Expark | Customize, .. |
@ Ok I JCanceIl
.

The expanded Measure Inertia

dialog box
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J Tutorial 1

In this tutorial, you will create the model of the Bottom Seat shown in Figure A. Its views
and dimensions are shown in Figure B. After creating this model, you will perform the

following modifications.
1. Change the two holes on the front face of the model to countersunk holes.
2. Change the hole on the right face of the model to counterbored hole.

3. Change the curved pocket feature on the upper face of the model to a rectangular slot.
(Expected time: 45 min)

?20

THRU /Rm 830
R1512_A 5 J‘-zu ' | /‘ .
: T ¥ ;;/// %
! 7 s
| pt
25-—= 21;: —25 150 \—R2DD
' 300
Section A
Figure A Model of the Bottom Figure B Views and dimensions of Tutorial 1

Seat for Tutorial 1
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The model, after modifications, is as shown in Figure C.

Figure C The model after
making the modifications
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1. Start a new file in the Part workbench of CATIA V5 and create the base feature of the model
by extruding the sketch drawn on the zx plane, as shown in Figure D and Figure E.

i [ ] / [ X+] He L]
W J;;.
i L L
Figure D Sketch of the base feature Figure E The model after

creating the base feature
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2. Create a pocket feature by extruding a sketch drawn on the front face of the base feature,
as shown in Figure F and Figure G.

]
L

[£]

Figure F Sketch of the second Figure G The model after creating
feature the second feature
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3. Fillet the right and left edges of the model, as shown in Figure H.

4. Create the hole features on the front and right faces of the model, as shown in Figure H.

Figure H The model after creating
all features
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5. Edit the model, as shown in Figure | and Figure J.

200

O H L X Y

N Y

Figure | Sketch after modifications Figure J Model after modifications

6. Save the file with the file name c06tut1.CATPart within the c06 folder.
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J Tutorial 2

In this tutorial, you will create the model of the Vice Jaw shown in Figure A. Its views
and dimensions are shown in Figure B. After creating this model, you will edit some of
its dimensions. Figure C shows the views and the dimensions that need to be edited.

(Expected time: 30 min)

#6 16 DEEF #6

#10 4 DEEF'\ TYR,

s
/%} |
L I
I f P T Lo
i il T
1t ek
Figure A Model of the Vice Figure B Views and dimensions

Jaw for Tutorial 2 of the Vice Jaw for Tutorial 2



CATIA V5R16 for Designers

o\

t
15
}

Figure C Dimensions of the Vice Jaw to

be modified
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Chapter 6
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1.  Create the base feature of the model by extruding the sketch drawn on the zx plane, as
shown in Figure D and Figure E.

|_910H%.|

\i‘ L+ H

32

Figure D Sketch of the Figure E Model after creating
base feature the base feature
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2. Create the second feature of the model by extruding a sketch drawn on the front face of the
base feature, as shown in Figure F and Figure G.

”

HO ]

a5

Figure F Sketch of the second Figure G Model after creating
feature the second feature
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3. Create the third feature of the model by extruding a rectangular sketch drawn on the front
face of the base feature, as shown in Figure H and Figure I.

[4
[
fm= A ]

Figure H Sketch of the third feature Figure | The model after
creating the third feature
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4. Create the holes using the Hole tool, as shown in Figure J.

Figure J The model after creating
the counterbore hole

5. Apply fillet to the edges of the model, as shown in Figure K.

Figure K Final model after
creating all the features
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6. Modify the model, as shown in Figure L.

Figure L The model after
modifying the design

7. Save the file with the file name c06tut2.CATPart within the c06 folder.
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d Tutorial 3

In this tutorial, you will create the model shown in Figure A. Its views and dimensions
are shown in Figure B. After creating this model, you will edit its design by replacing
the counterbored holes with countersunk holes. Also, replace the rectangular slot by
an elongated slot. Figure C shows the views and dimensions of the model, after
editing. (Expected time: 45 min)

4 HOLES

@15 3 DEEP
¢25/_w10 THRU
/_ /—RZZ 210
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72 TYR. F
f 7 T
32 — — =
1 1:‘ ;:O;TE,—_ﬁ Xy J_)_
s J 1 =25
Q) 5] -
Figure A Model for Tutorial 3 Figure B Views and dimensions

for Tutorial 3
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Figure C Final edited model
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Start a new file in the Part Design workbench.

2. Create the base feature of the model by extruding the sketch drawn on the yz plane, as

shown in Figure D.

)

Figure D Base feature
of the model

3. Create a pad feature by extruding a sketch drawn on the front face of the base feature,

as shown in Figure E.

{\ Figure E Second feature
| of the model
Y
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4. Create the third and forth features by extruding the sketch drawn on the front face of the
second feature, as shown in Figure F and Figure G.

\\\\/

Figure F Third feature of Figure G Model after creating
the model the Pocket feature
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5. Create the holes using the Hole tool and fillet the required edges, as shown in Figure H.

Figure H The final model after
creating all the features



CATIA V5R16 for Designers Chapter 6

6. Edit the design of the model, as shown in Figure | and Figure J.

4 I
KO
1Y
- /
Figure | Edited sketch of Figure J Final edited model

the pocket feature

7. Save the file with the file name c06tut3.CATPart within the c06 folder.



CATIA V5R16 for Designers Chapter 6

] Exercise 1

Create the model shown in Figure A. Its view and dimensions are shown in Figure B.
(Expected time: 45 min)

r\l
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Section A Section B

Figure A Model for Exercise 1 Figure B Views and dimensions
for Exercise 1
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] Exercise 2

Create the model of the Plummer Block Casting shown in Figure A. The views and
dimensions of the model are shown in Figure B. (Expected time: 30 min)
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Figure A Model for Exercise 2 Figure B Views and dimensions
for Exercise 2
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Learning Objectives:
* Translate bodies.

* Rotate bodies.

» Create symmetlry features and bodies.
» Mirror features and bodies.

 Create rectangular patterns.

» Create circular patterns.

» Create user patterns.

» Scale models.

» Work with additional bodies.

* Add stiffeners to a model.
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» TRANSFORMATION FEATURES

* Translating Bodies

fﬁﬁ * To translate the current body, invoke the Transformations toolbar, by
- choosing the down arrow on the right of the Translation button from the
Transformation Features toolbar.

* The Transformations toolbar is shown in the figure.

Rotation
Translation Symmetry
Transforrnat... 3

LR LI

The Transformations toolbar
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Chapter 7

» Choose the Translation button from the Transformations toolbar. The Question dialog

box is displayed, as shown in the figure.

i Do you really want to keep the transformation specifications ?
If wou do naot want ko, move your geometry using the compass or 30 constraints,

Yes Mo ‘

The Question dialog box

FPlane selected
as directional
reference

—

Plane selected as directional reference

Translate Definition

Yector Definition: |Direu:tiu:un, distance ﬂ

Direction: [l=ge= ey

Distance: |Omm (24

> I o Cancel I

The Translate Definition
dialog box

—

£
Resulting translated body
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- Rotating Bodies

fi] * Choose the Rotation button from the Transformations toolbar; the Question
b= dialog box is displayed.

» Choose the Yes button from this dialog box; the Rotate Definition dialog box is
displayed, as shown in the figure.

Rotate Definition 2|
Definition Mode: |.ﬁ.}:i5-.ﬁ.ngle ﬂ
L= [0 celection
angle: |Odeg =
w ] o Cancel ]
Edge to be .
;Sheeleagiesdogfj Srotati on
The Rotation Definition
dialog box

—

Edge to be selected as Resulting rotated body
rotation axis
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* Creating Symmetry Features

i i  To invoke this tool, choose the Symmetry button from the Transformations toolbar
and then choose the Yes button from the Question dialog box.

 The Symmetry Definition dialog box is displayed, as shown in the figure.

Symmekry Definition E

Reference: [QEgE=l=mnny]

- | |8 Cancel

The Symmetry Definition
Facetobe dialog bOX

selected as
symmetry plane

Symmetry reference to be Resulting symmetry feature
selected
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* Mirroring Features and Bodies

i i To mirror the selected feature, select it from geometry area or from the specification
tree and choose the Mirror button from the Transformation Features toolbar; the
Mirror Definition dialog box is displayed, as shown in the figure.

Feature to be
selected to mirror

Plane to be
selected as
mirror plane

Feature and the mirror
plane to be selected

Mirror Definition

Mirroring element:

Cbject ko mirror:

- I w Cancel |

The Mirror Definition
dialog box

Resulting mirrored feature
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Faceto be
selected as
mirrar plane

Face to be selected as mirror plane

Chapter 7

Resulting mirrored model
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* Creating Rectangular Patterns

EH  To create the rectangular pattern, choose the Rectangular Pattern button from the
Patterns toolbar, as shown in Figure A.

* The Rectangular Pattern Definition dialog box is displayed, as shown in Figure B.

Rectangular Pattern Definition

First Direction | Second Direction |

Parame ters: |Instance(s) & Spacing ﬂ
Instancels) : |2 =
Spacing |2I:Irnm %
length: | )

Reference Direction

Reference element: |Mo selection
Reverse |

Cbject to Pattern

Circular Pattern
Object: |Current Solid @
Rectangular Pattern Usar Pattern 0
Mare == |

#o%

Preview |

Figure A The Patterns toolbar Figure B The Rectangular Pattern
Definition dialog box
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Feature selected to

Edge selected as
the first reference
direction

Feature and the edge
to be selected

Resulting pattern Rectangular pattern in
two directions pattern
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Fdges to be selectad

as the directional reference

Directional references Resulting pattern of the PartBody
to be selected

Pattern with the Keep specifications Pattern with the Keep specifications
check box cleared check box selected
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Patterned feature without Patterned feature after skipping
skipping any instance some of the instances

Rectangular Pattern Definition

Pasition of Object in Patkern

Fir sk Direction | Second Direction |
o Fow in direction 1 :I1 E

Parameters: IInstance(s) & Spacing ﬂ
Instance(s) :|5 E

Fuaw in direckion 2 ; I 1 E
Rotation angle : IDdeg E

Spacing : |15mm E

Length: | 75mm =
- I g [ simplified representation
—Reference Direction ———————————————————

Reference eIement:lPad.l'l,Edge.Z

Pattern Representation

Object ta Pattern
’;bject: IPocket 1 @ |

[ keep specifications

= <less

@ O I =] Cancel] Preview I
[ -

The expanded Rectangular Pattern
Definition dialoa box
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Feature to

be patterned

Feature to be pattern

Position of the
parent feature is
changed in the pattern

New position of the parent
feature

Chapter 7

Parent feature
placed inthe
pattern

Position of the parent
feature in the pattern

Rotated pattern
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 Creating Circular Patterns

¥,

Chapter 7

» To arrange features or the current body in a circular manner, choose the Circular

Pattern button from the Patterns toolbar.

» The Circular Pattern Definition dialog box is displayed, as shown in the figure.

Circular Pattern Definition

Axial Reference | Crown Definition |

Parameters: |In5tance{s]l & angular spacing

Inskance(s) : | 2

fngular spacing ; | 45deq

Tokal angle : |

Reference Direction

Reference element:|Mo selection

Reverse |
Obiject to Pattern
Object: |Current Solid i
]
Mare == |
> | |5 Cancel | Preview |
-

The Circular Pattern Definition

dialog box
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Feature to
be selected

Sketch to be
selected as
the reference

1313

Feature to be patterned and Resulting patterned feature
th e refe re n ce e I e m e nt to be Circular Pattern Definition
s e I ected Azial Reference | Crown Definition

Parameters: IInstance(s) & angular spacing

Instances) : |2

angular spacing |45d39

Tatal angle : I 45deg

—Reference Direction

Reverse I
Object ko Pattern
Ohject: |Current Solid ﬁl
[ keep specifications
[More == |
@ or || Cancell]  Preview |

The Circular Pattern Definition dialog box
after invoking the Crown Definition tab
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Total numbar of
circles = 4

Various parameters used to define
the crown in the pattern

Pattern with the Radial alignment
of instance(s) check box selected

Chapter 7

Resulting pattern after defining
the crown parameters

Pattern with the Radial alignment
of instance(s) check box cleared
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 Creating User Patterns

+#. * Tocreate a user pattern, select the feature to be patterned and then choose the

-

- User Pattern button from the Patterns toolbar.

* The User Pattern Definition dialog box is displayed, as shown in the figure.

User Pattern Definition

Instances
Positions

Murnber : |

The User Pattern
Object ko Pattern " mgm .
- | Definition dialog
anchor: |Mo selection bOX

[ keep specifications

Features and the reference sketch Resulting pattern
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* Scaling Models

o To scale a model, choose the Scaling button from the Transformation Features
toolbar.

* The Scaling Definition dialog box is displayed, as shown in the figure.

Scaling Definition

Reference: |IEE sy
R.atio: 1 =

. | & Cancel |

.

The Scaling Definition
dialog box

»> WORKING WITH ADDITIONAL BODIES

* The Part workbench of CATIA V5 provides you with a tool to insert new bodies in
the
current model.

* You can create features in the newly created body and then perform the boolean

ANnonratinne Ann b\wha Ar moare tham fwwoea nart hadine
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* Inserting a New Body
* To insert a new body, choose the Body button from the Insert toolbar.

* A new body named Body.2 is added under the current body in the specification tree,
as shown in the figure.

@ Part1

— 27wy plane
ey

— s I .
yzplane inserted body
— <7 2 plane
— FartBody
— B Body.2

Newly inserted body
* Inserting Features in the Assemble Feature

+» To assemble the feature, select it and then choose the Assemble Feature button
2 from the Insert toolbar.

a% | Partl

7wy plane The selected pad feature
7 vz plane is placed in a new body,

which is then assembled
£ zx plane

with the current part body
=' FartBody

:-(% Assemble. 1

The specification tree
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* Applying Boolean Operations to Bodies

After inserting the bodies, you can apply the boolean operations, such as addition of two
bodies, subtraction of one body from the other, retaining the intersection portion of two
bodies, and so on.
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- Assembling Bodies

(% » To assemble the two bodies together, choose the Assemble button from the
Boolean Operations toolbar.

 The Assemble dialog box is displayed, as shown in the figure.

Assemble EH

WL Mo selection
To:

after:

[Mo selection

Mo selection

- | o Cancel Prewvigm |

The Assemble dialog box
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Bodies selected
to assemble

\

Bodies to be assembled Resulting assembled body

Pocket body and the Resulting assembled body
parent body
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- Adding Bodies
(% * The Add tool is used to add the selected bodies together.

* When you invoke this tool, the Add dialog box is displayed, as shown in the figure.

Add EE

(o ls I 1o seleckion
Toe

|Mo selection

After: [l selection

..............................

@ ok | @ CancelY|  Preview |
e

The Add dialog box

Bodies
to add

Bodies to be added Resulting body
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* Subtracting Bodies

@ * The Remove tool is used to subtract the selected body from another body.

* When you invoke this tool, the Remove dialog box is displayed, as shown in the
figure.

Remove E

=== o selection

From:  na selection

After:  [no selection

..............................

) | (& Cancel ] _ Preview |
-

The Remove dialog box

Body to be removed Resulting body
and the parent body
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* Intersecting Bodies

@ » The Intersect tool is used to retain the common portion of two intersecting bodies
and remove the other portions of the selected bodies.

* When you invoke this tool, the Intersect dialog box is displayed, as shown in the

figure.
Intersect K E3
I o selection
To: Mo selection
After: g selection
@ | [ Cancel ] Preview |
-

The Intersect dialog box

Body to be selected Resulting body
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* Trimming Bodies
(% » On invoking this tool, you will be prompted to select the body to trim, therefore do so.
» Note that the parent body can not be trimmed.

» The Trim Definition dialog box is displayed, as shown in the figure.

The Trim Definition
dialog box

Body to be trimmed and the face Resulting trimmed body
selected to specify the portion of
the body to be retained
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* Removing Lumps
@‘J * When you invoke this tool, you are prompted to select the body to be trimmed.

» Select the body from the geometry area; the Remove Lump Definition (Trim) dialog
box is displayed, as shown in the figure.

Remove Lump Definition {Trim) EHE3
Trim: |PartBody
Fares to remove: |N|:| selection @l
Faces ko keep: |N|:| seleckion @l
1 W@ Cancel ] Preview I
-

The Remove Lump
Definition (Trim)
dialog box

Face selected
to be removed

Face selected to be removed Resulting body after
removing the liumbon
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» ADDING STIFFENERS TO THE MODEL

A

Chapter 7

« Stiffeners are generally added to increase the strength of the components under the
increased loading conditions.

* To add a stiffener, choose the Stiffener button from the Advanced Extruded

Features toolbar.

» The Stiffener Definition dialog box is displayed, as shown in the figure.

Stiffener Definition E
Mode
¥ From Side () From Top
Thickness
Thickness1: | 1mm =

| =
=1

4 Meutral Fiber

Depth

Reverse direckion |

Prafile

The Stiffener Definition

dialog box
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U

Sketch for the stiffener Resulting stiffener

e,

Sketch for the stiffener Resulting stiffener
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J Tutorial 1

In this tutorial, you will create the model of the Soap Case shown in Figure A. Its views
and dimensions are shown in Figure B. (Expected time: 45 min)

R25
R12 TYP.

—
——
| g

5 Droft applied

'I—H25 /_tn the facas
/ |

i
i Lo J
50 402 -! —=j45 Bm:‘_so——x
103-| Rea

Sectlen A

Figure A Model of the Soap Case Figure B Views and dimensions
for Tutorial 1 of the Soap Case for Tutorial 1
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1.  Create the base feature of the model, as shown in Figure C.

Figure C Base feature of
the model

2. Apply draft to faces of the base feature, as shown in Figure D.

Figure D The model after
creatina the draft feature
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3. Create a pocket feature to shape the lower portion of the model, as shown in Figure E.

Figure E The model after creating
the pocket feature

4. Fillet the edges of the model, as shown in Figure F and Figure G.

Edgesto
be selected

Figure F Edges to be selected Figure G The model after
filleting the edges
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5. Shell the model and remove the top face.

6. Create a pocket feature that will be used as a vent for removing water from the Soap Case,
as shown in Figure H.

Figure H The model after creating
the pocket feature
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/. Pattern the newly created pocket feature, as shown in Figure | and Figure J.

Edge to be selected as
the direction of pattern

Figure | Edge to be selected Figure J The model after creating
as reference the pattern
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8. Create the standoff for the Soap Case using the Pad, Draft, and the Edge Fillet tools,
as shown in Figure K.

Figure K The model after
creating the standoff
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9. Pattern the standoff, as shown in Figure L and Figure M.

Figure L Edges to be selected Figure M Final model
as reference after patterning

10. Save the file in \My Documents\CATIA\c07 folder and then close it.
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J Tutorial 2

In this tutorial, you will create the model of the Motor Cover shown in Figure A. Its views
and dimensions are shown in Figure B. (Expected time: 45 min)

RZ 15 R1G E
— "_[3
- \_\ Ro \ § i
'“T ] '\.‘l \
ah : 1
|J‘E:b:-v ‘ ‘7
Section A _:535—]___5
Figure A Model of the Motor Figure B Views and dimensions

Cover for Tutorial 2 of the Motor Cover for Tutorial 2
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1.  Create the base feature of the model by revolving a sketch drawn on the yz plane, as
shown in Figure C.

Figure C Base feature
of the model

2. Shell the model and remove the bottom face of the model, as shown in Figure D.

Figure D The model after
creating the shell feature
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3. Create the pad feature on the outer periphery of the base feature, as shown in Figure E.

Figure E The model after
creating the pad feature

4. Pattern the newly created pad feature using the Circular Pattern tool, as shown in Figure F.

Figure F The model after
patterning the pad feature
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5. Create the pocket feature on the top face of the base feature, as shown in Figure G.

Figure G The model
after creating the
pocket feature

6. Pattern the pocket feature using the Rectangular Pattern tool, as shown in Figure H.

Figure H The model
after patterning the
pocket feature
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/. Create the remaining features of the model, as shown in Figure I.

\S

Figure | Final model of the
Motor Cover

8. Save the file in \My Documents\CATIA\c07 folder and then close it.
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] Exercise 1

Create the model of the Bracket shown in Figure A. Its views and dimensions are shown
in Figure B. (Expected time: 45 min)
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] Exercise 2

Create the model of the Valve Body shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 45 min)

Figure A Model of Valve Body Figure B The views and dimensions
for Exercise 2 of the Valve Body for Exercise 2
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Learning Objectives:
e Create rib features.

» Create slot features.
» Create multi-section solid features.

* Create removed multi-section solid features.
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» ADVANCED MODELING TOOLS

 Creating Rib Features

To create a rib feature, choose the Rib button from the Sketch-Based Features
toolbar; the Rib Definition dialog box is displayed, as shown in the figure.

Profile @

Center curve W@

Profile contral

|Keepangle j . ) .
i seloction The Rib Definition

e dialog box
|
|

Center Curve _ L L
Frofile 3 R l
[ -
Profile and the center curve to Resulting rib feature

be selected
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RN

Unattached profile and the center curve

Center Curve

Frofile

Closed profile and closed
center curve

Chapter 8

Resulting rib feature

Resulting rib feature
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* Defining the Pulling Direction

The profile, center curve, and the
pulling direction to be selected

The rib feature without The rib after defining
the pulling direction the pulling direction
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* Merging the End Faces of the Rib

The profile and center curve

Rib feature with the Merge rib’s Rib feature with the Merge rib’s
end check box cleared end check box selected
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 Creating Thin Rib Features

You can create a thin rib feature by selecting the Thick Profile check box from the Rib
Definition dialog box.

Thin Rib

Thickness1: | 1mm =
Thicknessz: | Omm =
(] Meutral Fiber [] Merge Ends
The Thin Rib area of A thin rib feature

the Rib Definition
dialog box
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 Defining the Reference Surface

A reference surface can be defined for creating the rib feature.

The profile, center curve,

and reference surface to

be selected
Rib feature with the Keep Angle Rib feature after defining
option selected from the Profile the reference surface

control area



CATIA V5R16 for Designers Chapter 8

 Creating Rib Features Using Open Profile and Open Center Curve

Center curve

Profile and the center curve Resulting rib feature
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 Creating Slot Features

@ * The Slot tool is used to remove the material by sweeping a profile along a center
curve.

* To create this feature, choose the Slot button from the Sketch-Based Features
toolbar; the Slot Definition dialog box is displayed, as shown in the figure.

slot Definition [ 2]
Profile @
Center curve Mo selection @
Profile control
|Keep angle ﬂ
|
L [ Thick Profile
Thin Slot
|
|
Ol O
‘ﬁ. | | Cancel |
The Slot Definition Profile and the center curve

dialog box
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Resulting rib feature The rib feature, after selecting
the Merge slot’s ends check
box
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 Creating Multi-sections Solid Features

@; * To create a loft feature, choose the Loft button from the Sketch-Based Features
toolbar.

* The Multi-sections Solid Definition dialog box is displayed, as shown in the figure.

Multi-sections Solid Definition

Mo | Section Tangent | Clasing Paint

Guides | Spine | Coupling | Relimitation |

Mo | Guide | Tangenk |

The Multi-sections Solid
Definition dialog box

Sections selected to create Resulting multi-sections
the multi-sections solid solid feature
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* Multi-sections Solid Section with Unequal Number of Vertices

 To create this type of feature, invoke the Multi-sections Definition dialog box, and
select the triangular and the rectangular sections.

» Set the closing points, if required.

* Now, invoke the Coupling tab, as shown in Figure A.

Multi-sections Solid Definition

Mo | Section Tangent | Closing Paoint |
1 Sketch.l Sketch. 1h...
2 Sketch.2z Skekch.2i...

Guides | Spine Coupling | Reelimitation |

Sections coupling : |Tangency then curvature ﬂ

Mo | Coupling
d Display coupling curves Coupling : Coupling1 E
- | | | Section Mumber | Coupling Point
[l Angular Correction : .
[ Dewviation : .
o MoEETY & Cancel | Preview | o & Ok
Figure A The Multi-sections Solid Definition The Coupling dialog box

dialog box after invoking the Coupling tab
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Clgsing
Foint2

Coupling

Closing
Point1

ection

Sectionl

Sections, closing points, and
couplings

Chapter 8

Resulting multi-sections
solid feature
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Chapter 8

 Creating a Multi-sections Solid of Circular Section with a Polygonal

Section?

Coupling2

Clasin
Pgint

Sections, closing points, and
couplings

Resulting multi-sections
solid feature
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 Creating a Multi-sections Solid of the Sections Along a Spine

To create a multi-sections solid feature using this option, invoke the Spine tab of the
Multi-sections Solid Definition dialog box, as shown in the figure.

Multi-sections Solid Definition

Mo | Section Tangent | Closing Paoink |
1 Sketch. Sketch. 14,
2 Sketch.z Sketch.2h. ..

Guides Spine | Coupling Felimitation |

=Tl =H o selection

I I I

amookth parameters

] Angular Correction ; |

[ Deviation : |

- 0K I - Cancel] Previet I

The Multi-sections Solid Definition dialog The sections and the spine to
box after invoking the Spine tab be selected
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e . P

Multi-sections solid feature Multi-sections solid feature after
without selecting the spine selecting the spine

* Creating a Multi-sections Solid Feature with Guides

Section?

Guide |

Guide2

<J>=
Section Q )

The sections and guides Resulting multi-section
solid feature
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 Creating Removed Multi-sections Solid Features

s When you invoke this tool, the Removed Multi-sections Solid Definition dialog
box is displayed, as shown in the figure.

Removed Multi-sections Solid Definition [

Mo | Section Tangert | Clasing Paink

Guides | Spine | Coupling | Reelimitation |

Mo | Guide | Tangenkt |

The Removed Multi-sections
Solid Definition dialog box

| | |

Smoath pararmel ters
[T Angular Corvection : .

[ peviation :

Sections and the spine to Resulting feature
be selected
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] Tutorial 1

In this tutorial, you will create the model of the Upper Housing as shown in Figure A.
Its views and dimensions are shown in Figure B.

(Expected time: 1 hr)

8 HOLES
@4 THRU

——| l—7.5
"
N 80
~===#’ ks
L 135 10
R35
R10G
i |-—57—}-—~a1.5 15
A— RRO
P RSO
43
160
a—
4
RS : [
Section A T I
I——?5—--
150

Figure A Model of the Upper Housing Figure B Views and dimensions of
for Tutorial 1

the Upper Housing for Tutorial 1
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1. Create the base feature of the model, as shown in Figure C.

Figure C Base feature
of the model

2. Create the rib feature, as shown in Figure D through Figure G.

___________ N M

7.5

Figure D Sketch of the center curve Figure E Sketch of the profile
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Figure F Sketches for the rib feature Figure G Model after creating
the rib feature
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3. Create the multi-sections solid feature, as shown in Figure H and Figure I.

Figure H Second section of the Figure | Model after creating the
multi-sections solid feature multi-sections solid feature
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4. Fillet the edges of the model, as shown in Figure J.

Figure J Model after
filleting the edges

5. Shell the model and remove the bottom and the left planar face of the model, as shown
in Figure K.

Figure K Model after shelling
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6. Create the other features to complete the model, as shown in Figure L.

Figure L Final model of the Upper Housing

7. Save the file in \My Documents\CATIA\c08 folder and then close it.
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J Tutorial 2

In this tutorial, you will create the model of the Helical Gear shown in Figure A. Its views
and dimensions are shown in Figure B. (Expected time: 1 hr)

5 —= 10
dlﬂ T
\ l l
05 46 22 re=dB—et 37 -
\ Tha plara fr drawing the
Loft with 3 Sketchexs macond maction = at on
Whih, Rotation seigle. s heteh. Plone or the thed ™
R K X
Figure A Model of the Helical Figure B Views and dimensions for

Gear for Tutorial 2 Tutorial 2
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1.  Create the base feature of the model, as shown in Figure C.

Figure C Base feature of the model
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2. Create a pad feature on the right of the base feature and then pattern it using the Circular
Pattern tool, as shown in Figure D and Figure E.

Figure D The model after creating Figure E The model after creating
the pad feature the pattern
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Draw the sketch of the first section of gear tooth on the front face of the base feature.

4. Draw the sketch of the second section of the gear on a plane that is at an offset distance
from the front plane of the base feature. This sketch is the 75% scaled sketch of the first

section and is rotated at an angle of 15-degree.

5. Draw the sketch of the third section of the gear on a plane that is at an offset distance
from the plane created earlier. This sketch is the 50% scaled sketch of the section and
is rotated at an angle of -15-degree, as shown in Figure F.

Figure F The model after
drawing all the sections
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6. Create a multi-sections solid feature using three sections, as shown in Figure G.

Figure G Final model

7. Save the file in \My Documents\CATIA\c08 folder and then close it.
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] Tutorial 3

In this tutorial, you will create the model of the Mouse Cover as shown in Figure A. Its
views and dimensions are shown in Figure B. (Expected time: 30 min)

RZ5

R125

REF

R418

R235

i A5
T i
1 0

234
Saction A—A

Figure A Model of the Mouse Cover Figure B Drawing views and
for Tutorial 2 dimensions for Tutorial 2
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1.  Draw sketches for creating a multi-sections solid feature with guides. The sketches include
two sections and three guides, as shown in Figure C through Figure H.

Figure C Sketch of the R 235
first guide

F 240 [

224

N / R
/

Figure D Sketch of the Figure E Sketch of the third
second guide guide



CATIA V5R16 for Designers Chapter 8

Figure F Sketch of the first Figure G Sketch of the
section second section

Figure H Model after
drawing all sketches
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2. Create the base feature by creating multi-section solid with guides, as shown in Figure |
and Figure J.

Section 1

Guide 1

Figure | Sections and guides Figure J Base feature of the model
to be selected
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3. Fillet the edges of the base feature, as shown in Figure K through Figure N.

/

Edges to fillet

Figure K Edges to be filleted Figure L Model after filleting the edges

Edges to
fillet

Figure M Edge to be filleted Figure N The model after
filleting the selected edge
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4. Shell the model by removing the front and the bottom face of the model, as shown
in Figure O.

Figure O Final model

5. Save the file in \My Documents\CATIA\c08 folder and then close it.
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] Exercise 1

Create the model of the Angle Flange shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 45 min)

@ _ . @
TiRSEAL

t
260 —=
JE0 #60 10 DEEP
430 THRU

8 PLACES

R2E0 " "

/ /
| 7
<-\-5E}-|— f -"501'_250—4

Figure A Model of the Angle Figure B Views and dimensions
Flange for Exercise 1 for Exercise 1
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] Exercise 2

Create the model of the Carburetor Cover shown in Figure A. Its views and dimensions
are shown in Figure B. (Expected time: 45 min)

Rx 18

Ry 10
50 1.5
A A _.H._

1

Rx 17.5% Ry 25 Detail
Druwnvut offset Scale: 51

Shell Thicknesz=3mm

Figure A Model of Carburetor Figure B Views and dimensions
Cover for Exercise 2 for Exercise 2
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Learning Objectives:
» Create wireframe geometry.

 Create extruded surfaces.
 Create revolved surfaces.

» Create spherical surfaces.

* Create offset surfaces.

» Create swept surfaces.

* Create fill surfaces.

» Create multisections surfaces.
* Create blend surfaces.

» Split surfaces.

 Trim surfaces.

» Join surfaces.



CATIA V5R16 for Designers Chapter 9

» NEED OF SURFACE MODELING

* The product and industrial designers give importance to product styling and providing a
unique shape to components.

» Generally, this is done to make sure that the product looks attractive and presentable.

e Surface models are three-dimensional models with no thickness and unlike solid models,
they do not have mass properties.
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» WIREFRAME AND SURFACE DESIGN WORKBENCH

The Wireframe and Surface Design workbench provides the tools to create wireframe
construction elements during preliminary design and enrich existing 3D mechanical part
design with wireframe and basic surface features.

- Starting Wireframe and Surface Design Workbench

» Start a new session of CATIA V5 and close the new product file, which is opened by
default.

* Next, choose Start > Mechanical Design > Wireframe and Surface Design from the
menu bar to start a new file in the Wireframe and Surface Design workbench.

» CREATING WIREFRAME ELEMENTS

* The wireframe construction elements aid in creating surfaces.

* The sketches drawn in sketcher workbench can also be used to create surfaces.
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 Creating Circles

Chapter 9

O Choose the Circle button from the Wireframe toolbar; the Circle Definition dialog
box is displayed, as shown in the figure.

Circle Definition E

Zircle bype |Center and radius ﬂ [r'[ﬁ |

Circle Limitations

Center: Mo selection

Suppork: |N|:| selection |a @ ‘
Radius: |m Skart: m

[ ] Geometry on suppart End; |180deg

[ ] Axis Cornputation

Axis Direction: |

- | o Cancel |

The Circle Definition dialog box
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 Creating Splines
Iy « Choose the down arrow on the right of the Spline button to invoke the Curves
toolbar, as shown in Figure A, and then choose the spline button.

* The Spline Definition dialog box is displayed, as shown in the Figure B.

Points | Tangents Dir. | Tensions | Curvature Dir, | Curvature F

| |
@ Add Point After ) Add Point Before () Replace Point

| 3eomekry on suppork

apline Helix
[ Close spline
| | | |
Show parameters =

Figure A The Curve toolbar Figure B The Spline Definition
dialog box
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 Creating Helix

r,f.@/ When you invoke the Helix tool, the Helix Curve Definition dialog box will be
displayed, as shown in the figure.

Axis!

Type

Fitch: Tmm Law.. |
Revolutions: .
Height: 10mm %

Orientation: |C0unterc|0ckwise ﬂ

Starting Angle: ,Ddeg—%
Radius variation
@ Taper Angle: |Odeg @ WY Truard -

O profile: Mo selection

The Helix Curve Definition
dialog box

The helix without specifying The helix with a specified
the taper angle taper angle
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» CREATING SURFACES

 Creating Extruded Surfaces

B Choose the Extrude button from the Surfaces toolbar; the Extrude Surface
= Definition dialog box is displayed, as shown in the figure.

Profile:

Direckion: |N|:| selection
Exkrusion Limits

Lirnit 1

Type: |Dimensiu:un

The Extruded Surface
Definition dialog box

[
=
Type: |Dimensiu:un ﬂ
=

Dimension: | 0mm

Reverse Direction

The profile to be extruded The resulting extruded surface
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* Creating Revolved Surfaces
%E Choose the Revolve button from the Surfaces toolbar; the Revolution Surface
Definition dialog box is displayed, as shown in the figure.

Revolution Surface Definition [ 7]

Prafile:

Revolution axis: [Na selection

Angular Limits

Angle 1: | 180deg %
=)

angle 2: |EI|:|E|;|

‘ﬂ' I o Cancel I I

The Revolution Surface
Definition dialog box

£

| AN

The profile and Surface revolved through
revolution axis an angle of 180-degree
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 Creating Spherical Surfaces

e When you invoke the Sphere tool, the Sphere Surface Definition dialog box is
displayed, as shown in the figure.

Sphere Surface Definition B

Center:

Mo seleckion

Sphere axis: AT
Sphere radius: |2EImm %

Sphere Limitations

o]

Parallel Start Angle: |_45,:|Eg

Parallel End Angle: |45deg

Meridian Start Angle: ||:|deg

(o] [ [P ER

Meridian End Angle: | 180deq

-:; I W Cancel I I

The Sphere Surface A spherical surface
Definition dialog box
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 Creating Cylindrical Surfaces

] Choose the Cylinder button from the Surfaces toolbar; the Cylinder Surface
Definition dialog box is displayed.

 Creating Offset Surfaces
ﬁ’t:z * Choose the Offset tool from the Surfaces toolbar.

» The Offset Surface Definition dialog box is displayed, as shown in the figure.

) | & cancel | |

The Offset Surface Definition
dialog box
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* The Repeat object after OK check box is used to create multiple offset surfaces.

» Select the Repeat object after OK check box and exit the Offset Surface Definition
dialog box.

» The Object Repetition dialog box is displayed, as shown in the figure.

Dbject Repetition
Instancels): |2 El
J iCreate in a new Body |
@ ok | & cancel | \SRuerffirCeence
A
The Object Repetition An offset surface

dialog box
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* Creating Swept surfaces

’:{Q * Choose the Sweep button from the Surfaces toolbar.

* The Swept Surface Definition dialog box is displayed, as shown in the figure.

[0 selection

urface: | Default {mean plane)

Angle: . |
| |

o The Swept Surface Definition
e dialog box

Sweep
profile

The sweep profile and guide The resulting swept surface
curve
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- Swept Surface with two Guide Curves

/F’rofile
\Anchar

point 1
\Anchor
point 2

The sweep profile and guide curves The resulting swept surface
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Chapter 9

- Swept Surface with Two Limits

* To create a swept surface with two limits, you need to draw two limit curves.

* Next, invoke the Swept Surface Definition dialog box, as shown in the figure.

Guide

curves

Swept Surface Definiti

nition
Profile bype: {I‘ é ﬂ

Optional elements

Subbype: |Twa limits -

Spine: |Mo selection

Relimiter 1: [Mo selection

Relimiter Z: [Mo selection

Length 1: M Law... I
Length 2: | Omm % Law...I

[ 5econd curve as middle curve
Smooth sweeping

O Angular correction: .
[ Deviation From guidefs): .

Twisted areas mana gement
< Remaove cutters on Preview

- I w Cancel ]

-

\Guide

The sweep profile and guide

The Swept Surface Definition
dialog box

The resulting swept surface
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- Swept Surface with Three Curves

Swept Surface Definition [ 2]

Prafil bype: MM

Subkype: |Three quides ﬂ

Guide curve 1: JRlagELE] =)
Guide curve 2! [Mo selection |
: Guide curve 3 ’7

Optional elements

L e The Swept Surface Definition

Relimiter 1: [Mo selection

dialog box

Relimiter 2: Mo selection

Smookh sweeping

O angular carrection: .
[ Devistion from guides): .

Twisted areas management
< Remove cutkers on Preview

@ | | & cancel |

Guide curve 2

XGUdeCUNe 3
Guide curve 1

y

The guide curves The resulting swept surface
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* Creating Fill Surfaces

* Choose Fill button from the Surface toolbar.

» The Fill Surface Definition dialog box is displayed, as shown in the figure.

Mo | Curves Supporks |

The Fill Surface Definition
dialog box

Boundary
curve 2

Boundary
curve 3

Boundary
curve 1

Boundary
curve 4

The boundary curves The resulting fill surface
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» Creating Multisections Surfaces

/@j Choose the Multi-sections surface button from the Surface toolbar; the Multi-
sections Surface Definition dialog box is displayed, as shown in the figure.

Guides | Spine | Coupling |Relimitati »

] | Guide | Tangenk |

The Multi-sections Surface
Definition dialog box

Smooth parameters

O Angular Correction :

[ peviation :

Guide curve

Guide curve

Section
curve 1

Section
curve 2

Sections and guide curves The resulting multisection surface
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 Creating Blended Surfaces

Chapter 9

ﬁ  To create a blended surface, draw some curves and create support surfaces.

* Choose the Blend button from the Surfaces toolbar.

* The Blend Definition dialog box is displayed, as shown in the figure.

First curve : |Mo selection

First suppart: |N0 selection

second curve:  [Mo selection

Second support: [Mo selection

Basic | Tension | Closing Points |C0u[ 3
First continuity: | J
(]

First tangent borders:

Second continuity:
O

Second SUDDFOt Second tangent borders:
/ | | |

-
Second curve
ﬂur‘y First support

The curves and support
surfaces

The Blend Definition
dialog box

The resulting blend surface
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» OPERATION ON THE SHAPE GEOMETRY

» Generally, the surface models are a combination of various surfaces.
* You need to join, trim, split, or translate the surfaces to manage multiple surfaces.

« CATIA V5 provides a number of such operation tools that can be used on the surfaces
created using the tools discussed earlier in this chapter.

* Joining Surfaces

When you invoke the Join tool; the Join Definition dialog box is displayed, as shown in
the figure.

Pararne kers | Federation | Sub-Elemants To Remave |

[ check tangency & Check connexity [
[ simplify the result
[ 1gnare erroneous e lements

Merging distance |U-001mm

[ angular Threshald |

@ | o Cancel | |

-

The Join Definition dialog box



CATIA V5R16 for Designers

Surfaces to be joined

 Spliting Surfaces

The split surface and the
cutting surfaces

Chapter 9

Resulting joint surface

The resulting split surface
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* Trimming Surfaces

When you invoke the Trim tool, the Trim Definition dialog box will be displayed, as shown
in the figure.

Made: IStandard hd l

— Trimmed elamants

Mo seleckion
Add after add before
Remove Replace
Cither side [ next element |
Other side [ previous element J

Support: [Defaulk (kone)

Elements ko remove: |Default {Mone) @l
Elements to keep: |Default {Mone) @l

[ Result simplification
|:| Inkersection computation

Automatic extrapolation

00K|z

The Trim Definition
dialog box

The trimmed surfaces The trimmed surface with the Other
side of element buttons selected
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] Tutorial 1

In this tutorial, you will create the model shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 45 min)

Section A—A

RI75

Figure A The isometric Figure B The views and
view of the model dimensions of the model
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1. Start CATIA V5 and start a new file in the Wireframe and Surface Design workbench.

2. Draw the sketches for the multisections surface, as shown in Figure C, Figure D and
Figure E.

+]

L

Figure C First section
for the base surface

Section 2

Section 1

Line to be
used as
guide

Figure D The second section Figure E The line created between
for base surface two points on the sections
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3. Create the multisections surface, as shown in Figure F and Figure G.

Closing point 2

Closing paint 1

Figure F The sketch showing Figure G The multisection lofted
the position of closing points surface
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4. Draw the sketch to create the revolve surface, as shown in Figure H.

50 1 RE5

R1os 20 Figure H The axis and
profile to be revolved

~ 04~ 7.5
r

=t ——10

R175

5. Create the revolved surface, as shown in Figure I.

Figure | The model after
creating the revolved
surface
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6. Draw the sketch to create the sweep profile, as shown in Figure J and Figure K.

25

7\%51

‘655
' %\ 200
3 J< 77.5 g

0
=55
j 5 © 310
\
\/}fo )\

Figure J The guide for Figure K The profile for the swept surface
the swept surface
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7. Create the swept surface.

8. Split the swept surface with the revolved surface, as shown in Figure L.

Figure L The isometric view
of the model after splitting
the swept surface

9. Save the file in \My Documents\CATIA\c09 folder and then close it.
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J Tutorial 2

In this tutorial, you will create the model shown in Figure A. Its views and dimensions are
shown in Figure B. (Expected time: 45 min)

action i .
cale B: ction
ale 5:
—175—=t-1 25—‘ LAre
£ ]

Figure A The isometric view of the Figure B The views and dimensions
model of the model
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1.  Start a new file in the Wireframe and Surface Design workbench.

2. Create a swept surface as the base feature, as shown in Figure C, Figure D and Figure E.

=200

00

oo Figure C The guide curve

100

210

WJ

Figure D The sweep profile

Figure E The resulting swept surface
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3. Create the second swept surface, as shown in Figure F, Figure G and Figure H.

Figure F The sketch of the guide curve
for creating the second sweep feature

0 10 ' T
3175 - \\
o 00 .' )

Figure G The sketch of the sweep profile Figure H The model after creating
for creating the second sweep feature the second sweep feature




CATIA V5R16 for Designers Chapter 9

4. Create the symmetry of the second swept surface, as shown in Figure I.

......

Figure | The model after creating
the symmetry feature
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5. Create the multisection surface, as shown in Figure J through Figure M.

23.5

Figure J The first section for
creating the multisection
surface

Figure L The couplings
and closing points

Figure K The second section for
creating the multisection surface

Figure M The model after creating
the multisection surface
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6. Create the blended surface, as shown in Figure N and Figure O.

L 45

--HI"‘-“_'-"—'
—
s

M
\_‘\_‘

Figure N The sketch of Figure O The model after creating the
the blended section blend surface
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7. Create the fill surfaces, as shown in Figure P.

Figure P The final model

8. Save the file in \My Documents\CATIA\c09 folder and then close it.
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] Exercise 1

In this exercise, you will create the surface model shown in Figure A. Its orthographic

views are shown in Figure B. (Expected time: 30 min)
(D
‘ _ ’ _}J; 150
l

R100
R50 R25

- 150
y 1
3 ‘ I I
o < ‘
150 | 150

Figure A The isometric view Figure B The views of the model
of the model
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] Exercise 2

In this exercise, you will create the surface model shown in Figure A. Its orthographic
views are shown in Figure B. (Expected time: 45 min)

100
RZ5

g

-

Figure A The isometric view Figure B The views of the model
of the model
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Learning Objectives:
 Create projection elements.

 Create intersections.
* Heal geometries.

* Restore surfaces.

» Extract elements.
 Create boundaries.
 Transform features.

 Create curves or surfaces by extrapolation.
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» SURFACE OPERATIONS

CATIA V5 also provides you with various tools that are used to modify surfaces. These are
known as surface operation tools and are used regularly while creating surface models.

 Creating Projection Curves

.+ Choose the Projection button from the Wireframe toolbar; the Projection Definition

= dialog box is displayed, as shown in the figure.

Projection Definition [ 7|
Projection bype |N|:|rmal ﬂ
Projected: |RegE= =lauluy)

Suppork: |N|:| selection

4 Mearest solukion
Smaookhing
@ Mone () Tangency () Curvature

. | i Cancel |

..............................

.

The Projection Definition
dialog box
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= e

-

The curve and the The resulting projected
support surface element

 Creating Intersection Elements

fﬁ When you invoke this tool, the Intersection Definition dialog box is displayed, as
shown in the figure.

First Element :

[] Extend linear supports for inkersection

Second Element : [Mo selection @

[] Extend linear supports for inkersection

Curves Intersection With Common Area T h e I nte rs ecti o n Defi n iti o n

Result: 9]

Surface-Part Intersection d i a I og b ox

Result: s

Extrapolation options
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Elerments to
ke gelected

Resutl}t;r;; Resultant
g curva

 Intersection of Two Curves

Elsrnents intersected Elernents intersected
with the Point radic with the Curve rodic
button selected button sslected

Elements to be intersected and
the resulting intersections

 Intersection of Two Surfaces

Surfaces to
intersect

e

Surfaces to be selected Resulting intersection curve
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* Intersection of a Solid and a Surface

When a solid and a surface are intersected, the result could be a contour or a surface,
depending on the option selected in the Surface-Part Intersection area in the
Intersection Definition dialog box.

- Healing Geometries

Choose the Healing button from the Join-Healing toolbar to display the Healing
definition dialog box, as shown in the figure.

Elements To Heal:

Mo selection

Add Mode | Remove Mode |

Paramel ters | Freeze | Sharpness »

. Conkinuity: ,h‘
Heallng Untrirn Merging distance: =
Jain Dizaszemhble Distance objective: =
Tangency angle: .
Juin—Healing Ei Tangency objective: =

B 74 8 B

- |[S cancel | |
The Join-Healing toolbar The Healing Definition

dialog box
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};}‘ 4 /_{39'

The surface to be healed The resulting healed surface

* Disassembling Elements

iH  « To disassemble elements, choose the Disassemble button from the Join-Healing
= tool bar.

* The Disassemble dialog box is displayed, as shown in the figure.

Disassemble E

Disassemble mode
- Complete Disassembly -

Input elements : 0

The Disassemble dialog box

- | w Cancel |
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* Untrimming Surface or Curve

4&:,, To untrim a surface, choose the Untrim tool from the Join-Healing toolbar; the Untrim
* dialog box is displayed, as shown in the figure.

Unkrim [ 7] Warning
Diescription The underlying gearmetry is infinite, Complete untrimn could nok be performed,
Mumber of selected elements : 0 Trimmed surface based on baunding bax will be created,

Mumber of resulking elements : 0

- | | o Cancel | Ok |
The Untrim dialog box The Warning box

The trimmed surface The untrimmed surface
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* Creating Boundary Curves

Choose the Boundary button from the Operation toolbar to invoke the Boundary
Definition dialog box, as shown in the figure.

Boundary Definition

Propagation tvpe: |Cu:um|:u|ete boundary ﬂ

Surface edge: [Mo selection

Lirnit1: [Mo selection

Lirnit2: |

) | |59 Eancel |

The Boundary Definition
Edgesto dialog bOX Edge to

/be selected /be selected

Boundaries
" )
’ Yol _rm't/ Boundary

v

Boundary with a complete Boundary with a point
continuity continuity
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Edge to

/be selected

Hﬂit

/Boundary

/

Boundary with a tangent
continuity

- Extracting Geometry

@ * Choose the Extract button from the Extracts toolbar,
which is invoked when you choose the down arrow

on the right of the Boundary button in the Operations
toolbar.

« The Extract Definition dialog box is displayed, as
shown in the figure.

Chapter 10

Edge to

/be selected

Boundary with no continuity

Propagation tvpe: |N|:| propagation j

Elernent(s) to extract |[flagE= ey

[ Complementary mode
[ Federation

Curvature Threshold |

| | | i Cancel |

The Extract Definition
dialog box
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 Transformation Features

Transformation features are the features that are used to change the physical position of
the geometry, such as translating, rotating, scaling, and so on.

Symmetry

Scaling

Rotate Affinity

Translate Axis To Axis

IR, A

The Transformations toolbar
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* Translating Elements

Chapter 10

ﬂ To translate an element, choose the Translate button from the Transformations
*  toolbar; the Translate Definition dialog box is displayed, as shown in the figure.

Surface to
be selected

Direction
of translation

Surface and directional
reference

Translate Definition
Vector Definition: |Direu:tiu:un, distance ﬂ
Element: [Mo selection @
Direction: 0= =ty
Distance: | Omm =

Hide,Show initial element

]
[] Repeat object after QK

-

[ -

The Translate Definition

dialog box

Resulting translated surface
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* Rotating Elements

iy When you choose the Rotate button from the Transformations toolbar, the Rotate
Definition dialog box will be displayed, as shown in the figure.

HideShow initial element |

]
[ repeat object after OF

7 | o Cancel | |

.

Surface 1 The Rotate Definition
be selected dialog box

Rotation
WXS

Surface and the axis Resulting rotated surface
of rotation
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* Creating Symmetry Elements

/ When you invoke the Symmetry tool, the Symmetry Definition dialog box is
: displayed, as shown in the figure.

Symmetry Definition B

Element:

Reference: |Mo selection

Hide:/Shaw inikial element |

@

7 | & Cancel | |

C .

The Symmetry Definition

dialog box

Reference
element

Surface to
be selected

Surface and the reference Resulting mirrored surface
element
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* Scaling Elements

When you invoke this tool, the Scaling Definition dialog box is displayed, as shown
in the figure.

Scaling Definition EH

Element: Mo seleckion

Reference: [Mo selection

Ratio: 1 =
Hide:fShow initial element |
i
[] Repeat ohject after OK

- | o Cancel | |

The Scaling Definition
dialog box

Surface to

be seected\

Reference
element
{vartex)

Surface and the reference Resulting scaled surface
element
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* Nonuniform Scaling of Elements

’g When you invoke this tool, the Affinity Definition dialog box is displayed, as shown
“*in the figure.

HideShawy initial element |

o]

=] | & cancel | |
[ -

The Affinity Definition
dialog box

Surface to
be selected

Surface to be selected Resulting nonuniform scaling
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* Transforming an Element From Axis to Axis

J_)_ When you invoke this tool, the Axis To Axis Definition dialog box is displayed, as
shown in the figure.

Targek: [Mo selection
HidejShow Initial Element |
]

- | o Cancel | |

The Axis To Axis Definition
dialog box

Surface to
be selected

Target
Reference
L
Ty

Surface and axes to be Resulting transformed surface
selected
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» Extrapolating Surfaces and Curves

When you invoke the Extrapolate tool, the Extrapolate Definition dialog box is
~— displayed, as shown in the figure.

Extrapolate Definition

Boundary:

Extrapolated: [Mo selection
Lirnit

Type: |Length

Length: [m
[ Constant distance optimization T h e Ext ra po I ate Defi n iti O n

l dialog box

R |«

Continuity': |Tangent

Exkremities: |Tangent

Lelle]le]

Propagation mode: |N0ne

| |

4 Assemble result

Eoundary to

Surface to he selacted [ Extend extrapolated edges
extrapolate o | @rcus
o

Boundary and surface to Resulting extrapolated surface
be selected
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Paoint to be selected
as boundary

Element to
extrapolate

Boundary and curve to
be selected

Chapter 10

Resulting extrapolated curve
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 Splitting a Solid Body With a Surface

Choose the Split button from the Surface-Based Features (Extended) toolbar; the
Split Definition dialog box is displayed, as shown in the figure.

Thick Surface Closed Surface
. Split Definition K
aplit oew Surface
Splitking Elernent: (Mo selection
Surface-Based Fe... E3 B !

=Pol 3 _— 9 o |[EenE
The Surface-Based Features The Split Definition dialog box
(Extended) toolbar

to split

Body to be split and the
splitting surface

Surface to be
used as
splitting tool

Resulting solid body after
hiding the splitting surface
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» SOLIDIFYING SURFACE MODELS

* Adding Thickness to a Surface

% » To add thickness to a surface you first need to switch to the Part workbench and
then choose the Thick Surface button from the Surface- Based Features

(Extended) toolbar.

Chapter 10

* The ThickSurface Definition dialog box is displayed, as shown in the figure.

Surface to be thickened

ThickSurface Definition 7
First Cffsek: w @
Second Offset; | Omm =
Object to offset: |Mo selection

Reverse Direction |
- | w Cancel | |
o

The ThickSurface Definition

dialog box

S

Resulting solid model
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 Creating a Solid Body From a Closed Surface Body

O When you invoke the Close Surface tool, the CloseSurface Definition dialog box
is displayed, as shown in the figure.

CloseSurface Definition EH

Ohiject to cose: |Mo selection

@ | | Cancel

The CloseSurface Definition
dialog box

D
v 4
=

&}
\

Surface with open ends Resulting closed body
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- Sewing a Surface With a Solid Body

Choose the Sew Surface button from the Surface-Based Features (Expanded)
toolbar; the Sew Surface Definition dialog box is displayed, as shown in the figure.

Sew surface Definition

Object to sew:

Faces to remove: |N|:| zaleckion

[ tntersect body
d Simplify geomety

.

The Sew Surface Definition

<@ dialog box @
\J p

Solid body Surface created on the
solid body
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Surface to
be sewed

Face selected
to be remaoved

Surface to be sewed and Resulting solid body
face to be removed

Surface to be sewed and Resulting solid body
face to be removed
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] Tutorial 1

In this tutorial, you will create the model of the back cover of a toy monitor shown in
Figure A. This model will be created using the tools in the Wireframe and Surface
Design workbench and the Part Design workbench. After creating the surface
model,you need to convert it into a solid body. Its views and dimensions are shown

in Figure B. (Expected time: 1 hr)
i 1 il ﬂ
B0 40 |
R3.5 ] [® 10
RS0 1 “ '
I—Fia [ 120
Auxilinry view A
_T_1 |:$P. :12T_F Scale 1:1

R125

T

B0

T

22 avity Smm deap
100 Comers rounded 1mm

Figure A Back cover Figure B Views and dimensions
of the tov monitor for Tutorial 1
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1. Start a new file in the Wireframe and Surface Design workbench and create the base
surface of the model by extruding the sketch drawn on the zx plane, as shown in Figure
C and Figure D.

R 125

e H
Figure C Sketch of the Figure D Resulting base
base feature surface
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2. Create the other surfaces that are required for the basic structure of the model, as shown
in Figure E through Figure N.

taee 202

[ ] &
1] \
Foint to

e be selected

2= &0 Curve to
be selected

Figure E Reference sketch Figure F Point and curve to
be selected
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Point to be selected

Eé Curve to be selected
Rl
; ¢
Figure G Sketch to be drawn Figure H Point and curve
on the new plane to be selected
9.5 Eé
Figure | Sketch to be drawn Figure J Resulting lofted

on the new plane surface
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Z. e

AL
Figure K Sketch to be drawn

Figure M Surface and reference
to be selected

Chapter 10

Figure L Resulting
extruded surface

Figure N Resulting
mirrored surface
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3.

4.

Chapter 10

Trim the unwanted surfaces, as shown in Figure O.

Figure O The model after
trimming the surfaces

Invoke the Part workbench and convert the surface model into a solid model, as shown

in Figure P.

T

Figure P The model after
solidifying the surfaces
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5. Fillet the edges and shell the model, as shown in Figure Q.

Figure Q Final model for Tutorial 1

6. Save the file in \My Documents\CATIA\c10 folder and then close it.
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] Tutorial 2
In this tutorial, you will create the model of the Hair Dryer Cover shown in Figure A. It
will be created using the tools in the Wireframe and Surface Design workbench and

the Part Design workbench. The views and dimensions are shown in Figure B.
(Expected time: 1 hr)

=380

25 =, RSB
15 o
a0 Radius of
a5 5.No tha Il;:cf';on
1
R7
80 R4.75 35
Rg
R12
\ _ 75 \ A
R125
Wall thickress

AN e

Figure A Model of the Hair Dryer Cover Figure B Views and dimensions
for Tutorial 2

e R M|
]
& ]
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1. Start a new file in the Wireframe and Surface Design workbench and create the base
surface, which forms the body of the Hair Dryer Cover, using Multisections surface
tool, as shown in Figure C and Figure D.

Figure C Sketches of sections Figure D Resulting base surface
and guide curves
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2. Create a swept surface that forms the handle of the cover, as shown in Figure E, Figure F,
Figure G and Figure H.

Tr
! |/
Figure E Sketch of the first Figure F Sketch of the

guide curve second guide curve
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Frofoile
Anchor
point 1

GUide

curye 2
Anchor

point 2

Figure G Profile, guide curves, and
anchor points to be selected

Chapter 10

3

Ve

Figure H Resulting swept surface
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3. Trim the surfaces and create a flat boundary surface to close the surface body, as shown
in Figure I, Figure J, Figure K and Figure L.

Figure | Intersecting surfaces Figure J Resulting trimmed surface
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Curves to be —\

selected to create —,

a planar patch
Figure K Curves to be selected Figure L Resulting filled surface

Figure M The model after creating
all the flat boundary surfaces
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4. Join the surfaces together.

5. Invoke the Part Design workbench and solidify the surface body using the Close Surface
tool, as shown in Figure N.

P

W

Figure N Resulting solid body
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6. Create the remaining features of the model using the Edge Fillet and Shell tools, as shown
in Figure O.

Figure O Final model of the Hair
Dryer Cover

7. Save the file in \My Documents\CATIA\c10 folder and then close it.
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] Exercise 1

Create the model of the Cover shown in Figure A. Its views and dimension are shown

in Figure B. (Expected time: 30 min)

Wall thicknezs

Imm R1000
R25
\ R15

R750 RS
30—'
¥

o\ a—
T
=50 150 20—

250

Figure B Views and dimensions of
the model

Figure A Model of the cover
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Learning Objectives:
* Insert components into an assembly file.

» Create bottom-up assemblies.

* Insert components into a product file.

» Move and rotate components inside an assembly.
» Add constraints to individual components.

» Create top-down assemblies.

» Edit assembly designs.

» Create the exploded state of an assemblies.
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» ASSEMBLY MODELING

* The primary method to start a new product file is by selecting File > New from the menu
bar to open the New dialog box.

* From this dialog box, select Product, as shown in Figure A.

e:%v
[
8
New BHE3
List of Twpes: i3
I -
Eazrt J %]'
Process
ProcessLibrar
Shape i
Selection:
| Product L\f ¥
@ ok | @ cancel| &5 B S ) o w@% ! w WHGBAALBA0, 2.
‘ eeeeeeeeeeeeeeeeeeeeeeee [
The Product option selected Screen display after starting a new file in the

from the New dialog box Assembly Design workbench
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* Types of Assembly Design Approach

In CATIA V5 you can create assembly models by adopting two types of approaches.

* Bottom-up Assembly
The bottom-up assembly is the most preferred approach for creating assembly models.

* Top-down Assembly

In the top-down assembly design approach, components are created inside the Assembly
Design workbench.
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» CREATING BOTTOM-UP ASSEMBLIES
* Inserting Components in a Product file

@r When you insert additional components, the Part number conflicts dialog box is
displayed, as shown in the figure.

Part number conflicts

IS E3

Part number | Document generating the conflick Status
... Wo0e-tukD3-modified CATPark Mot solved

Rename, .. |
Partl it \c08-d03, CATPart Mot solved |

Aukomatic rename. ..

f-@Parth (Part1.1)
f-@Partl.lq (Part1.2)
?-C@Partl.u (Part1.3)

t@Partl.La (Part1.4)

Applications

Part number generating a conflict : Partl
Document generating the name conflick : C:catia-+Sr15hc06-cak-w5r15-101 505 catia-files)c0a-tuk03-n

-
o

The Part number conflicts dialog box The specification tree showing

four components
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If you choose the Rename button from the Part number conflicts dialog box, the Part
Number dialog box is displayed, as shown in the figure.

-8By Bottom Plats (Part1 1)
~By) Guidle Pillar (Partl 2)
~8ly] Guice Bush (Part2 1)

a mboer
Mew Part Murmber
T_—@ Tap Plate (Part3.1)

Applications

- 0K I uﬂCanceII

-
The Part Number The specification tree showing
dialog box four components with unique

part numbers

* Moving Individual Components
CATIA allows you to move and rotate the individual unconstrained components inside the
product file without affecting the position and location of the other components.
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* Moving and Rotating by Using the Manipulation Tool

7= 10 translate or rotate any component, choose the Manipulation button from the Move
*1  toolbar; the Manipulation Parameter dialog box is displayed, as shown in the figure.

Manipulation Parame... i

_r:!rag along ¥ axis
Ig Lol T2| =
2| 5 8 &

[ ] with respect ta constraints

o 0K | JCanceIl

.

The Manipulation Parameter
dialog box
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* Moving Components by Using the Snap Tool

Geometric elements Position of components Position of components after
selected to be after snapping the snapping direction is
shapped reversed
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* Moving Components by Using the Smart Move Tool

4  To invoke this tool, choose the down arrow besides the Snap button to invoke the
Snap toolbar.

* Choose the Smart Move button to invoke the Smart Move dialog box.

» Choose the More button to expand it, as shown in the figure.

Smart Move E
EI [ Automatic constraint creation
| Less << |
Quiu:_k Conskraint
R [Bfec e 4]
= 3]

Parallelism
Perpendicularity

[ Create verified constraints First

i -

The expanded Smart
Move dialog box
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Resulting concentric

Second surface ; ; '
constraint applied

to be selected

First surface to

/" be selected

Surfaces to be selected Resulting constraint applied

Smart Move

Component @ Parkl, 2

Ly

ﬁl [] Autamatic constraint creation

lz[; Fix Component ] Less << ]

The partial view of the Smart
Move dialog box with viewer
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- Manipulating Components using the Compass

The orientation of the components can also be manipulated using the compass on the top
right corner of the geometry area.

* Applying Constraints
* Fix Component Constraint

* Coincidence Constraint

Central axis to be 1
selected from the Central axis to be .
first cormnponent selected from the
second component

Central axis of the first component Central axis of the second
to be selected component to be selected
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Coincidence constraint applied Position of the components
between two components after updating
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* Contact Constraint

First planar face
to be selected

Second planar face
to be selected

Planar faces to be selected

Chapter 11

Position of components, after a
constraint is applied and updated
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» Offset Constraint
« After invoking the Offset Constraint tool, you are prompted to select the first

geometric element for the Offset constraint.
» Select a planar face, circular face, plane, axis, or a point from the geometry area.

™,

» Select a planar face of another component; the Constraint Properties dialog box
is displayed, as shown in the figure.

EE3

Constraint Properties

™
,.;rﬁ g [ Measure
Mame: [CFFset. 1

Supporting Elements

| Skatus |
Connecked
Connecked

Type | Component
Plane Partl (Partl.2)
Plane Partl {Partl. 1)

Drientati-:nn| g Same j

Offset| dmm =

| & cancel |

The Constraint Properties dialog box
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First face to
be selected

Second face
to be selected

Chapter 11

3.
37

.

Arrows in the same direction

Components after updating
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* Angle Constraint
ﬂ  To invoke this tool, choose the Angle Constraint button from the constraint toolbar.

* Now, select the two planar faces from the two different components that you need to

place at some angle from each other.
» Once the selection is complete, the Constraint Properties dialog box is displayed,

as shown in the figure.

Consktrainkt Properties
i p dicularit 2]
erpendicularity ﬁ 2 [ Measure
i) Parallelism Mame: | angle. 1
@ Angle Supparting Elements
i Type | Zomponent | Status |
Plane Partl (Partl,z2) Connected
Plane Partl (Parkl,1) Connected
SE':'E':'r| @ Seckar 1 j
.ﬁ.ngle| 90deg @
A @ Cancel I
i

The Constraint Properties dialog box for the
Angle constraint
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Faces to be selected

Chapter 11

The orientation of the faces
after applying the Angle
constraint and updating
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* Fix Together

7 To invoke this tool, choose the Fix Together button from the Constraints toolbar;
% the Fix Together dialog box is displayed.

Fix Together E
Mame | FixTogether. 1
Components |
Partl (Partl.1}
Partl (Partl.2)
w0k Y & Cancel |
.

The Fix Together dialog box
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* Quick Constraint

—:. [0 apply constraints, choose the Quick Constraint button from the Constraints
A joolbar.

* Reuse Pattern

Pin
Plate with holes created O
using circular patter

The Pin and the Plate having The Pin assembled to one of the
patterned holes instances of the patterned hole
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* After selecting the Coincidence constraint, choose the Reuse Pattern button from the
Constraints toolbar.

» The preview of Pins assembled with all instances of hole is displayed in the geometry
area.

» The Instantiation on a pattern dialog box is displayed, as shown in the the figure.

Instantiation on a pattern

4 Keep Link with the pattern

Generated components' position with respect ko;
@ pathern's definition

0 generated constraints

Fattern
{} | CircPatkern, 1
Instancels): | 3

In component: |Plate (Plate. 1)
Companent ko instankiake
% |Pin {Fin. 1)
Firsk instance on patkern
|re-use the ariginal component ﬂ

Re-use Constraints

The Instantiation on
a pattern dialog box



CATIA V5R16 for Designers Chapter 11

:-% Reused Circular Pattern.1
0 Partl 1/ CircPattern.l
Bl Fin.1

-Applications

The assembly after the
selected component is

patterned pattern

The Specification tree after
creating the component
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* Inserting Existing Components With Positioning

@ The Existing Component With Positioning tool is used to insert, position, and apply
constraints to a component in a single operation and is an enhanced form of the Insert
Existing Component tool.

» CREATING TOP-DOWN ASSEMBLIES

 Creating Base Part in Top-Down Assembly

T oductl
T “lPartl (Partl 1) Double click on this
=-a% IFartl to invoke the Part
oy plane warkbench
7wz plane
7 2 plane
&5 PartBody
—hpplicatons

The fully expanded specification tree
after inserting a part in the product file
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* Creating Subsequent Components in the Top-down Assembly

Part 2

Cylinder
Part 1 (Cytinder)

(Base)

Cylinder extruded
upta this surface

Two different parts created in Up to surface relation maintained even
a product file and the cylinder after moving the base downward
extruded up to surface
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 Creating Subassemblies in Top-down Assembly

* While creating complicated assemblies, you may need to have subassemblies inside an
assembly.

* In CATIA V5, there are two types subassemblies that can be created in the Assembly
Design workbench: Product and Component.

* Product Subassemblies

« Component Subassemblies

*Egj roductl
:-*@F’rﬂductz (Productz, 1)

#-B Partl (Partl. 1)
—'% Products (Product3, 1)

-BlPart? (Part2. 1)
—Applicatons

The specification tree having
a product and a component
within an assembly file.
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» EDITING ASSEMBLIES

* Deleting Components

Chapter 11

While working in the Assembly Design workbench, you may need to delete some of the

constituent parts and subassembilies.

Delete
Selection
Product1iPin.G
O]
Children
[ ] pelete all children Mare == |
@ ok & cancel |

-

The Delete dialog box
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* Replacing Components

u, In CATIA V5 you can replace an existing component with another component inside
“#  an assembly.

The original component The replaced component
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* Editing Components Inside an Assembly
You can also edit the features and modify the sketches of the parts of assembly within the

Assembly Design workbench.
 Editing Subassemblies Inside an Assembly
- Editing the Assembly Constraints

 Editing the Constraint Definition

Constraint Definition KB
'u'alue| S EI [ | Reference Mame | Offset,3
& g Supporking Elements
- 1/ |_Ty¥pe | _omponent | Skatus
2 | Plane Flate (Plate. 1) Connected
Plane Fin (Pin. 1) Zonnecked

Orientatinn| % Oppasite j
|

w Ok | JCanceIl

The Constraint Definition dialog box
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Offset constraint
applied ariginally
etwaen these

The associated and replacing surface The components after editing the
for the Offset constraint offset constraint and updating it

Replacing
surface
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* Replacing a Constraint

Contact constraint to be replaced
by the Offset constraint

Chapter 11

The components after applying
the Offset constraint
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* Simplifying the Assembly

While working on large assemblies consisting of a large number of parts and subassembilies,
it is recommended to hide some of the parts to improve the visibility of other parts and to
suppress the parts that are not required at that particular stage of design cycle.

* Hiding a Component

= The Hide/Show tool is used turn off the display of the selected component of the
assembly.

* Deactivating a Component

Deactivating the component removes it temporarily from the assembly.
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* Interference Detection

% The interference is detected using the Clash tool, which is invoked by choosing the
Clash button from the Space Analysis toolbar. The Check Clash dialog box is
displayed, as shown in the figure.

Check Clash [ 7|
Definition
Marme: | fnterference, 1
Tvpe: |C0ntact + Clash ﬂ Selection 1:|Mo seleckion
|Inside one selection ﬂ
@ ok | @ appl | & Cancel |
[ -

The Check Clash dialog box The Preview window
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» Sectioning an Assembly

;’@] To section an assembly model, choose the Sectioning button from the Space
Analysis toolbar; the Sectioning Definition dialog box is displayed, as shown
in the figure.

Sectioning Definition BH

Definition | Fositioning | Fesult | Behawior |
Mame:  |Section.l g @
Selection: [ Group - last level -

i & Cancel I

-

135 i The Sectioning Definition
dialog box

The 2D section view of The sectioning plane
the complete assembly
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* Exploding an Assembly

“is” To explode an assembly, choose the Explode button from the Move toolbar; the
“* Explode dialog box will be displayed, as shown in the figure.

Explode HE
— Defimiticn
Depth: | All levels jSeIectiun: 1 produck
Twpe: |30 jFixed pruduct:|Nu:u selection
— Scroll Explade
[ ME
o] @ Apply | & Cancel |
-
“ C__\?
% The Explode dialog box @ \@

> |
| 7o |

% %
:Ja g.ﬂ.j fcb

The Belt Tightener in Overlapping components in 3D
the assembled state explosion of the assembly
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B |

using the 2D option

Front view of the exploded Belt
Tightener assembly exploded

Figure showing the exploded assembly
with Constrained selected as the type

L

<

Chapter 11

=

QS

Top view of the exploded Belt
tightener assembly
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J Tutorial 1

In this tutorial you will create all the components of the Blower assembly and then assemble
them together. The Blower assembly is shown in Figure A. After creating it, you will
generate the exploded view. The exploded view of the Blower assembly is shown in Figure
B. The dimensions of all components are given in Figure C, Figure D, Figure E, Figure F,
Figure G and Figure H. (Expected time: 2.5
hrs)

Figure A The Blower Assembly Figure B Exploded view of the
Blower assembly
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l
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Figure E Views and dimensions Figure F Views and dimensions of

of the Blower the Motor
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Create all components of the assembly as separate part files in the Part Design workbench.
2. Start a new file in the Assembly Design workbench.

Insert the Lower Housing into the assembly as the base component, set its orientation,
and apply the Fix constraint to it at its default location, as shown in Figure I, Figure J
and Figure K.

Second
selection

selection

Figure | First and second
elements to be selected
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Figure J The Lower Housing Figure K Lower Housing after it
after modifying its orientation is fixed at its default location
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4. Insert the Upper Housing into the assembly and place it over the lower housing by applying
proper constraints, as shown in Figure L, Figure M and Figure N.

Second surface
to be selected.

First surface to

| Figure L The surfaces to be
| selected to apply Contact [™~ =~ /A
__ constraint ~NJaE )/
Faces to be clicked on to ,( Faces to be Sele;ted
select the central axes for Offset constraint
Figure M Surfaces on which Figure N The surfaces to be
you need to click to select selected for applying Offset

the central axes constraint
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5. Hide the Upper Housing. Insert and place the blower inside the lower Housing.

6. Now, insert and constrain the Motor, the Motor Shaft, and the Cover refer to Figure O,
Figure P, Figure Q, Figure R, Figure S, Figure T and Figure U.

Facesto be
selected for —,
Cffset constraint

Facesto be clicked on to
salected the central axis

Figure O Faces to be clicked Figure P Faces to be selected
to select the central axes for applying Offset constraint
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Faces to be selected
for Offset constraint

Figure Q Motor Shaft Figure R Faces to be
inserted at its default selected for Offset
location constraint

Figure S Position of the Motor
Shaft with respect to the Blower
shown from back side
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Elements for applying
Offset constraint

Elements for applying

Coincidence constraint Elements for applying
Angle constraint

Figure T Elements to be selected
for applying various constraints

Chapter 11

Face to be selected
for Contact constraint

Apply Coincidence constraint
between these two axes

Apply Coincidence constraint
between these two axes

Face to be selected
for Contact constraint

Figure U Various faces to be
selected for applying the
constraints
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/. Turn on the display of the Upper Housing, as shown in Figure V.

Figure V The final Blower assembly
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8. Create the exploded state of the assembly, as shown in Figure W.

Figure W The exploded view of Blower assembly

9. Save the file in \My Documents\CATIA\c11 folder and then close it.
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J Tutorial 2

In this tutorial you will create some components of a Press Tool Base assembly using the
top-down assembly approach. The Press Tool Base assembly is shown in Figure A. The
exploded state of this assembly is shown in the Figure B. The dimensions of all

components are shown in Figures C and Figure D. (Expected time: 45 min)

Guide
Bush

B Guide
Pillar

<2

Flote
Figure A The Press Tool Figure B The exploded state of
Base assembly the Press Tool Base assembly

Top
Flate
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Top Flote

Figure C Views and dimensions

of the Top Plate, Guide Pillar,
and Guide Bush

Chapter 11
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Figure D Views and dimensions
of the Bottom Plate
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Figure E Drawing views of the

Press Tool Base assembly
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Start a new product file.

2. Create a new part inside the assembly. Modify its name and create features of the base
component, as shown in Figure F. In this assembly the Bottom Plate will be the base
component.

Figure F The final model of the
Bottom Plate
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3. Create the Guide Bush and Guide Pillar as subsequent components inside the product file,
as shown in Figure G, Figure H and Figure I.

240

Figure H Sketch of Pad feature Figure | Final Guide Bush
for creating Guide Bush
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4. Guide Pillar and Guide Bush are to be duplicated using the Reuse Pattern tool, as shown
in Figure K.

Figure K The assembly after placing
the second set of Guide Pillar and
Guide Bush
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5. Create the Top Plate, as shown in Figure L.

Q ®

Figure L Sketch of the Pad feature Figure M The final Press
for creating Top Plate Tool Base assembly

6. Save the file in \My Documents\CATIA\c11 folder and then close it.
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] Exercise 1

Create the assembly of the Radial Engine shown in Figure A. The assembly in the
exploded state is shown in Figure B. Note that this exploded view is provided only for
your understanding and has not been generated using CATIA V5. The dimensions of

various parts of this assembly model are given in Figure C and Figure D.
(Expected time: 3 hr 30 min)

Figure A The Radial Engine assembly Figure B Exploded view of the
Radial Engine assembly
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‘5 | .
i
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L | /I
I‘j N ———] |
Sacﬁonn:—A
Figure C Positioning of Figure D Views and dimensions

the Articulated Rods of the Master Rod
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Learning Objectives:

 Start new files in the Drafting workbench. » Generate aligned section cuts.
» Generate views using the View Creation » Generate detail views.
Wizard.

» Generate detail view profiles.

» Generate front views. L .
» Generate clipping views.

» Generate advanced front views. . . .
» Generate clipping view profiles.

» Generate projected views. .
proj  Generate broken views.

» Generate auxiliary views. .
y » Generate breakout views.

* Generate isometric views. « Edit and modify drawing views.

* Generate section views. « Modify hatch patterns of the

» Generate aligned section views. section views.

» Generate section cuts.
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» THE DRAFTING WORKBENCH

* After creating parts and assembling them, you need to generate their drawing views.

* A 2D drawing is the life line of all the manufacturing systems because on the shop floor or
tool room, the machinist mostly needs the 2D drawings for manufacturing.

« CATIA V5 provides you with the Drafting workbench, which is a specialized environment
for generating 2D drawing views.

» This workbench provides all tools required to generate drawing views, modify them, and
apply dimensions and annotations to them.

- Starting a New File in the Drafting Workbench

To generate drawings views, you first need to start a new file in the Drafting workbench.
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- Starting a New File in the Drafting Workbench Using the New Tool

B To start a new file in the Drafting workbench using the New tool, choose the New
button from the Standard toolbar.

» The New dialog box will be displayed. Select Drawing and choose the OK button.

« The New Drawing dialog box is displayed, as shown in the figure.

New Drawing E
Skandard
150 =]
Sheet Skyle
a0 150 |

Formak Ad IS0
Paper size = 841 x 1189 mm
Global scale = 1:1

(_) Portrait

@ |Landscape

[ Hide: when starting workbench

........................

W0k @ Cancel |

The New Drawing dialog box
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The options available in the New Drawing dialog box are:

- Standard
* Sheet Style

n Start  File  Edit  View Insert  Tools  Window  Help 151 x|
b=t 5] [ 5 s | e |
Dirawing1 <] sheett |
%I:I Sheet. 1 2 a3
&
]
e
&l
=
e
e
L -
T 11 )
s _ 2
N @8 B@m o G%l 240 B4aaBE 20
Select an object or a command |

The initial screen after starting a new file in the
Drafting workbench

Chapter 12
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- Starting a New File in the Drafting Workbench Using the Start Menu

 To start a new file in the Drawing workbench using this option, choose Start > Mechanical
Design > Drafting from the menu bar.

« The New Drawing Creation dialog box is displayed, as shown in the figure.

All Wiewr

Front, Bottor and Right

Front, Top and Left

Standard ISC

Farmat 40150 d@
Paper size = 541 x 1189 mm
Global scale = 1:1 -

The New Drawing Creation dialog box
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The options available in the New Drawing Creation dialog box are:

* Empty Sheet

* All Views

* Front, Bottom and Right
* Front, Top and Left

» TYPE OF VIEWS

* Front View

* Projected View

» Section View

- Aligned Section View
* Auxiliary View

* Detail View

* Clipping View

- Broken View

- Breakout View
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» GENERATING THE DRAWING VIEWS

In CATIA V5, there are two methods of generating the views after you start an empty file
in the Drafting workbench, using Wizards and generating the drawing views is generating
each view one by one.

- Automatically Generating the Views

Front, Top and Left Front, Bottom and Right
“iew Creation Wizard All Wiews

B e ofe 5

The Wizard toolbar
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* Generating the Views Using the View Creation Wizard

When you invoke the View Creation Wizard tool, the View Wizard dialog box is
" displayed, as shown in the figure.

Litg X '@l ededa

E65 -

K
1]
Configuration 1 using the 3rd angle projection metho @
Configuration 2 using the 3rd angle projection metha / ﬂn
Configuration 3 using the 3rd angle projection metho
Canfiguration 4 using the 3rd angle projection metho \F @
Configuration 5 using the 3rd angle projection metho @
Configuration 6 using the 3rd angle projection metho @
oo | A
= @
v T
NEES Y BRSD o w BWESBQAA LB VEBE | 2.

vz plane/Part1 preselected [

The View Wizard dialog box Preview of the front view on the lower

right corner of the geometry area
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Views generated using the View
Creation Wizard dialog box

Controls provided on the blue knob
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Chapter 12

* Generating the Front, Top, and Left Views

- Generating the Front, Bottom, and Right Views

* Generating All the Views

- Generating individual Drawing Views

* Generating the Front View

Projection Yiew

“iewy Frorm 300
Unfolded %iew:

Front “iew

Auxiliary Wiew
[sometric Wiew
Advanced Front Wiew

x|
% % 80 b B %

The Projection toolbar

The front view generated using the
Front View tool
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* Generating the Advanced Front View

To generate a front view using this tool, choose the Advanced Front View button
from the Projections toolbar; the View Parameters dialog box is displayed, as
shown in the figure.

| |

Yiew Parameters K : :
| .

Yigw narne | | | | | . I

|Fr|:|r|I: Wigw : h :

Scale:[1:1 | |

| |

| |

| |

I
=

Link Front View

= 0K o Cancel | Scale: 1:2
- - |

The View Parameters dialog box The front view generated using
the Advanced Front View tool
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- Generating Projected Views

)

I
£y
I

—r—_———_——- .- - - - - - - - - - - - - - —— — — — — ———

Top view generated from the front
view using the Projection View tool
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- Generating Auxiliary Views

Inclined edge of the model

__selected as reference‘z

__________

Front view
Scale: 1:1

Reference to be selected to ; *
generate the auxiliary view | \

Auxiliary view placed Auxiliary view placed
above the parent view below the parent view
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- Generating Isometric Views

Isometric view generated
using the Isometric View
tool

- Generating Section Views

Aligned Section Yiew Offset Section Cut

Offset Section Wiew Aligned Section Cut

77 {4 B éié‘

The Sections toolbar
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o o
L g |-l | o B R
a D |4
o o o ¢,
Zl B2 22z Zhz
Full section view Offset section view

& &
W
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Seate: el 1
BH 1

Half section view
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* Creating the Partial Section View

1 |
T R ——
Front view

Scale 1:1
——————————————— |
: |
\ L
‘ |
} woA-A
|
I .

The partial section view
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- Generating the Aligned Section Views

D

N e 2

=

s NN

Aligned section view

Aligned section view with
inclined line drawn first

Chapter 12

Front view
Scale: 1:1

Section view A-A
Scale: 1:1

Aligned section view with
vertical line drawn first
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* Generating the Offset Section Cut

O O
R — - 1
O &
7 78|

Section cut A-A

Offset section cut
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* Generating the Aligned Section Cut

O
3
[
o
Front view 8
Scale: 1:1 Section cut A-A
Scale: 1:1

Aligned section cut
* Generating Detail Views

Detail “iew Profile Cluick Detail “iew

Detail Wiews: Cluick Detail “Wiew Profile

Details ]

PP

The Details toolbar

Chapter 12

Detail view
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* Generating the Detail View Profiles

Detail view profile

* Generating Clipping Views

Clipping View: Clipping Wiew Profile N -
||

Clippings E3 N - &
— -
@ gh EI"OI’H \dié\h‘n
ﬁcale: 1:E

The Clippings toolbar Clipping view
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* Generating the Clipping View Profiles

Front view
Scale: 1:1

Clipping view profile
» Generating the Broken View

Broken “iew Breakout “iew

\
[

The Break view toolbar
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SN . E

Front view
Scale: 1:1

The front view that needs to be broken

A broken isometric view

Chapter 12

Resulting broken view

Zigzag broken lines
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- Generating the Breakout View

Profile drawn

to generate the
Ereakout View

[ Animat
Depth Definition
4l — - — HHHH Reference element Mo Selection
Depth (in mm} : .

Zigzag broken lines

Front View
Scale: 1:1

Breakout view
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* Generating the Exploded View

Choose the Enhanced Scene button from the DMU Review Creation toolbar to display
the Enhanced Scene dialog box, as shown in the figure.

Enhanced Scene E @
Definition

Marme:
|

4 futomatic naming

Cwerload Made;

@ partial O Full /
e sometric view

F | 1
i o Cancel I Scale: 1:1

The Enhanced Scene Drawing view of the
dialog box exploded assembly
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»> WORKING WITH INTERACTIVE DRAFTING IN CATIA V5

* You can also sketch the 2D drawing views in the Drafting workbench of CATIA V5.

* In technical terms, sketching 2D drawings is known as interactive drafting.

» EDITING AND MODIFYING THE DRAWING VIEWS

* In CATIA V5, you can perform editing operations and modifications on the drawing views.

» The various options under the Editing and Modifying Drawing Views option are:

- Changing the Scale of Drawing Views

* Modifying the Project Plane of the Parent View
* Deleting Drawing Views

* Rotating Drawing Views

* Hiding Drawing Views
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> MODIFYING THE HATCH PATTERN OF SECTION VIEWS

When you generate a section view of an assembly or a component, a hatch pattern based on

the material assigned to the components in the part document is applied to the component or
components.

Mare. .. |

@ OK I OAppIyl Close I
o

The Properties dialog box to
modify the hatch pattern
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J Tutorial 1

In this tutorial, you will generate the drawing views of the model of Motor Cover created in
Tutorial 2 of Chapter 7. You will generate the front view, top view, aligned section views
from the top view, detail view, and the isometric view. You will use the A4 standard sheet
size and the third angle projection. The drawing sheet after generating all the views is
shown in Figure A. (Expected time: 30 min)

Isometric view
Seale: 1:1

ection view A-A
1a: .

Detail B
Beale: 211

Figure A Drawing views to be generated
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Copy the part document of Tutorial 2 from Chapter 7 to the folder of the current chapter.
Start a new file in the Drafting workbench with the standard A4 sheet size.

Set the projection standard to third angle.

a0 D —

Generate the front view, which will be used as the main view, as shown in Figure B.

Front view
Scala: 1:1

Figure B The drawing sheet after
generating the front view
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5. Generate the top view using the Projection View tool, as shown in Figure C.

Figure C The drawing sheet after
generating the top view
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6. Generate the aligned section view from the top view after activating it, as shown in Figure D
and Figure E.

Figure D Sketch for Figure E The drawing sheet after generating
the section view the aligned section view
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7. Generate the detail view, as shown in Figure F and Figure G.

Figure F Sketch for Figure G The drawing sheet after
the detail view generating the detail view
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8. Generate the isometric view, as shown in Figure H.

Figure H The final drawing sheet with all views

9. Save the file in \My Documents\CATIA\c12 folder and then close it.
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J Tutorial 2

In this tutorial, you will create the Bench Vice assembly and then generate the front,
top, right, and isometric views of the same, as shown in Figure A. Figure B, Figure
C, Figure D, and Figure E shows the views and dimensions of the components of

the Bench Vice assembly. (Expected time: 2 hrs)
/HE TrP.
lISIcaE il
£ - < L |
70 3a—- i
E=E p —
& B
S & R T N 7
Figure A Drawing view of the Bench Figure B Views and dimensions of

Vice assembly the Vice Jaw
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Figure C Views and dimensions
of the Vice Jaw

[l
T 1 L 1 T

Moy S f
ik e I e

ot ]

xn
32

Clomping Plgte

R6
el
7
04—H 1_1
. _Ovul Fillister
) = 1 2
= EHEG
]
13 '8
axbelrg l
o <
Sat Seraw 1 Sat Scraw 2

Figure D Views and dimensions of various
components of the Bench Vice



CATIA V5R16 for Designers

Vaki
&———@ |+
38 70 — g
144
Baxe Flole
138
T A2 10 12 -
- — =
#12 oA || E)\ 16 #18
’ Iow Seray qu.KﬂB

10

Figure E Views and dimensions of various

components of the Bench Vice
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SENCORN A

Create all components of the Bench Vice assembly and assemble them.
Start a new file in the Drafting workbench using the A2 size sheet.
Set the standard of the projection to third angle.

Generate the front view, as shown in Figure F.

LCL[
Front wiew of Ranch Vies
cale 1

Figure F The Drawing sheet after
generating the front view
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5. Generate the top view, as shown in Figure G.

Top view

N
F!_|
Hi

Figure G The drawing sheet after
generating the top view
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6. Generate the right view, as shown in Figure H.

| % |

EEZE Y

IHI

]

— —]
T
RifAL Vieh
Scale: -1

Figure H The drawing sheet after
generating the right view
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/. Generate the isometric view, as shown in Figure I.

Figure | Final drawing sheet after generating
all views

8. Save the file in \My Documents\CATIA\c12 folder and then close it.
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] Exercise 1

Create the components of the V-Block and generate the front, top, right, detail, and isometric
views, as shown in Figure A. The views and dimensions of the components of the V-Block

are shown in Figure B and Figure C. (Expected time: 1 hr)
GB_\'\ Rﬁ_\ L,_I 1;1
&" l— == A'zT?ss
2'41 T 1 __L i
] J
Z i o Tt
2|5 7/“7/ 77 :-I' el e i
| é //ﬂ 1|'g HHH
25— . 5—) 1 ——48——
Figure A Drawing views of the Figure B Views and dimensions

V-Block assembly of the V-Block body
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Figure C Views and dimensions of the
U-Clamp and Fastener
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Learning Objectives:
* Insert additional sheets in the current drawing file.

* Insert frames and title blocks.

» Add annotations to the drawing views.
 Edit the annotations.

» Generate the Bill of Material (BOM).

» Generate balloons.
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» INSERTING SHEETS IN THE CURRENT FILE

* You can insert additional sheets to the current drafting file.

 This is good practice when you need to generate the drawing views of all the components
of an assembly and also its other views such as the isometric view or a view with Bill of
Material (BOM), and balloons in a single drawing file.

Sheet.1 Sheet.z

Partial view of the drawing with a
new sheet added to the current file
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» INSERTING THE FRAME AND TITLE BLOCK

- Automatic Insertion of the Frame and Title Block
* Choose the Frame Creation button from the Drawing toolbar.

* The Insert Frame and Title Block dialog box is displayed, as shown in the figure.

Insert Frame and Title Block EH

Frame and Titleblock Preview
Stwle of Titeblock: - - '
|Drawing_TitIeI:uIn:u:k_SampIe1 ﬂ
Action:
| Zreation

Deletion

Resizing

Update
CheckedBy
addRevisionBlock,

J'thl:'l’:-" I Close I

-

The Insert Frame and Title Block dialog box
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- Style of Titleblock

* Action

* Creation

* Deletion e
- Resizing ] I
* Update

« Checked By

* AddRevisionBlock

- — XXX E_

l_'_1 X -___ B i I_'In'2:
1 G 1 1 1 B 1

The drawing sheet after adding the frame and title
block to the drawing sheet
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M Controller's name

Thiz Document haz been checked by:

Ok

Cancel

|vi.:ky Raind

The Controller’s name dialog box

 Creating the Frame and Title Block Manually

— I
— I

The drawing sheet after drawing

the frame and title block

Chapter 13
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- Adding Text in the Title Block

» Select a point on the drawing sheet to place the text.

» The Text Editor dialog box is displayed, as shown in the figure.

Text Editor (= ]3]

o 0K | uﬂCanceIl

-

The Text Editor dialog box
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* Inserting the Logo

CADCIM Technologies
Deepak WMaini

(-.'::.'.::D cale 1:1

=T

The drawing sheet after completing the frame
and title block
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»> ADDING ANNOTATIONS TO THE DRAWING VIEWS

After generating the drawing views, you need to generate the dimensions in the drawing
views and add the other annotations, such as notes, surface finish symbols, geometric
tolerance, and so on.

- Generating the Dimensions

* Generating all Dimensions Together

* Exit the Options dialog box and then choose the Generate Dimensions button
from the Dimension Generation toolbar, after invoking it from the Generation
toolbar.

* The Dimension Generation Filters dialog box is displayed, as shown in the figure.

Dimension Generation Fil Iters 2]

The Dimension Generation
Filter dialog box
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The options available in the Dimension Generation Filter dialog box are:

* Type of constraint Area

« Options Area

* Retrieve excluded constraints
- Add All Parts

- Generating Dimensions Step by Step

* If the Dimension Generation Filter dialog box is displayed, set the option in this
dialog box and choose the OK button to exit it.

* The Step By Step Generation dialog box is displayed, as shown in the figure.

Step by Step Gener...

I T Dimension Generation up to the End

Mext Dimension Genera tion 3 Pause in Dimension Generation

Abortion in Dimension Generation

Mot Generated

' Transfered
4 Visualization in 30

d Timeouk : |25 @

-

The Step by Step Generation dialog box
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- Creating Reference Dimensions

Force vertical dimension in view

Force horizontal dimension in view Force dimension along a direction

Farce dimensions on element True length dimension

Frojected dimension Intersection point detection

Tools Palettte

£y & A s

The Tools Palette toolbar

 Creating the Chamfer Dimensions

@ Length x Length ) Length x Angle ) angle x Length ) Length Ml

Tools Palette [ x| ‘

The Tools Palette toolbar
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B30

™

Selection sequence Resulting chamfer dimension

BxE0”

i

Selection sequence Resulting chamfer dimension
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- Adding Datum Features

1A

Move the cursor to the desired location and click a point on the
drawing sheet to place the datum feature; the Datum Feature
Creation dialog box is displayed, as shown in the figure.

* Adding Geometric Tolerance to the Drawing Views

B
S

3 Filter Tolerance Insert Symbol ,(ZJ' }——Insen Symbol
Upper Text—t Primary Datum Text
Tolerance Ref ) )
—Previous line
Tolerance Feature modifier—- 1 ||'Dl | | .
Taolerance Yalue % et line
Lower Text—+ Third Datum Text
Secondary Datum Text
Resel I el
o

The Geometrical Tolerance dialog box

Chapter 13

Datum Feature Cr...JE3
i

o K | JCanceIl
-

The Datum Feature
Creation dialog box

Move the cursor to an appropriate location and click on the drawing sheet to place
the tolerance on that location; the Geometrical Tolerance dialog box is displayed,
as shown in the figure.
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The options available in the Geometrical Tolerance dialog box are:

 Tolerance
 Reference

+].05[e]e}, ;
\ r,

EIR ) f

*
kS

i
... et |
m—-\' b :mﬁﬂ::-. :
— D PO
i, \\ ! T /;;"J.'}I
T A1
n = .

Top view
46.7 Scale: 1:24

The drawing view after adding
datum feature and tolerance
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* Adding Surface Finish Symbols

= » Choose the Roughness Symbol button from the Symbols toolbar, after invoking it

V' from the Annotations toolbar.
* The Symbols toolbar is shown in Figure A.
» Click on the surface from where you need to place the roughness symbol.
* Its preview is displayed attached to the selected point and the Roughness Symbol
dialog box is displayed, as shown in Figure B.
SeSIelcta:prefx—lh "_J i Irivert
cwaly sy Croteyor o
,|
Welding Symbal Select the e
Roughness Symbal Weld s
Chnosethe \/
L"%b‘ e |J ok | o cancel |
Figure A The Symbols toolbar Figure B The Roughness Symbol

dialog box
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* Adding Welding Symbols

Chapter 13

v, Move the cursor and click on an appropriate location on the drawing sheet to
place it; the Welding creation dialog box is displayed, as shown in the figure.

Weld tail

Indent line side

Weld texnt side
Weld-all-around symbol

Field weld symbal

Length of weld

llllllllll |
S  weld v| v| v|
eeeee | @ OK | - |

The Welding creation dialog box

|

The drawing view after adding
the welding symbol
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* Applying Weld
IQ To apply a weld, choose the Weld button from the Symbols toolbar.

Welding Editor [ 7 |
Geametric Welding
Thickness
Angle I-m LJ
@ oK & Cancel | ‘
o
The Welding Editor dialog box Drawing view after adding the welding symbol

> EDITING ANNOTATIONS

You can edit the annotations added to the drawing views by double-clicking on them to
display their respective dialog boxes.



CATIA V5R16 for Designers Chapter 13

» GENERATING THE BILL OF MATERIAL (BOM)

* To number the components, switch to the assembly file from which the drawing views
are generated.

* Choose the Generate Numbering button from the Product Structure Tools toolbar.

* Now, select Product1 from the Specification Tree; the Generate Numbering dialog
box is displayed, as shown in the figure.

:::::::

Fulley

Mode
@ Integer: 1, 2, 5.,
i) Letters: &, B, C ... Z,48, BB ...

Existing numbers

@]

W OK w Cancel I

The Generate Numbering The drawing sheet after generating
dialog box the BOM
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»> GENERATING BALLOONS

ﬂ@ The Generate Balloons tool is used to generate balloons that are attached to the
M drawing view of an assembly.

The drawing sheet after generating balloons
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J Tutorial 1

In this tutorial, you will create the model shown in Figure A. After creating it you need to
generate the front, top, and the isometric views in the Drafting workbench. You also
need to generate the dimensions in the drawing views. The views and dimensions are

shown in Figure B. (Expected time: 45 min)
1%45° 2)“5.\
RB—\ @12~\ I RS0
i'_ L -_g:' "_“i |-_:-_-:Yq_‘i | I‘ T
rReLLe)e ] o
—23—|m-— =2 E—e
! 248 |
/T ]
N Sl
2 | Ng
[ . i\
1 f
Figure A Model for Tutorial 1 Figure B Views and dimensions

for Tutorial 1
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Create the model in the Part workbench and save the file in the ¢13 folder.
Start a new file in the Drafting workbench with the standard sheet of A2 size.

Set the projection standard to third angle.

S Y —

Create a standard title block and frame in the background editing mode, as shown in
Figure C.

Figure C The drawing sheet after
creating the title block and frame
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5. Generate the front view, as shown in Figure D.

Figure D The drawing sheet after

' generating the front view
AL _

ot I
PR T |

6. Generate the top view, as shown in Figure E.

] Figure E The drawing sheet
——————————————————— | after generating the top view
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6. Generate the isometric view, as shown in Figure F and Figure G.

Figure F Drawing sheet after generating Figure G Drawing sheet after modifying
the isometric view the display
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/. Generate the dimensions, as shown in Figure H.

7a

&8

b
&
e

1u0H
208

Figure H The drawing sheet
after generating dimensions
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8. Arrange the dimensions and delete the unwanted dimensions,as shown in Figure |1 and

Figure J
1 1 1 I
78 26
f
Re —— R [ ey e [ — - “
I — — -] R = i ‘\]i
w ¥ |
—eiio] ol || == : |
o | —— == + Top view
———|— —FEe—a——H——FF—— _ scale: 141
Top view
23 10 195 Scale: 1:1 w

1
|
4
KL 4
L ™
- -
|
|
LWAAL‘ %
g
[
|
9. "%
g8z -il' ae

Figure | Drawing sheet after Figure J Final drawing sheet
arranging dimensions

9. Save the file in \My Documents\CATIA\c13 folder and then close it.
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J Tutorial 2

In this tutorial, you will generate the front, top, right, and isometric views of the V-Block
assembly created in the Exercise 1 of Chapter 12. You also need to generate the BOM
and balloons. (Expected time: 30 min)

Copy the V-Block folder to the c13 folder.
Open the assembly file.

Start a new file in the Drafting workbench.
Generate the front view.

Generate the top view.

Generate the right view.

NSO O

Generate the isometric view.
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8. The drawing sheet after generating all the drawing views is shown in Figure A.

Figure A The drawing sheet after generating
the front, top, right, and isometric views
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9. Generate the BOM.
10. Generate the balloons.

11. The final drawing sheet after generating the BOM and balloons is shown in Figure B.

Figure B The final drawing sheet

12. Save the file in \My Documents\CATIA\c13 folder and then close it.
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] Exercise 1

Generate the front, top, right, and isometric views of the Blower assembly created in
Tutorial 1 of Chapter 11. The drawing view will be generated with the scale factor of
1:5. After generating the drawing views, you need to generate the BOM and balloons,
as shown in Figure A. (Expected time: 30 min)

F]’*— %

Figure A Drawing views for Exercise 1




