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| Introduction to CATIA 1

.
Learning Objectives }
Upon completion of this lesson you will be able to:

v" Understand the CATIA software.
v @Ben CATIA.  AEEEEEEE S = . TTTT T
v' Understand the CATIA interface.

) 4 Hours
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STUDENT GUIDE

L Case Study

Each lesson in this course contains a case study, which Y
explains the skills and concepts covered in the lesson.
The case study will be described at the beginning of Familiarization Part Product Generative
each lesson, and the student will be able to do the case Design D) DIAIIAGEY | | - -—--- -
study exercise once the theory for that lesson has been
covered.

L Design Intent | | | > ______________

) (Case Study) Master Project
Each case study contains a set of model
requirements, known as the design intent. The first
case study does not contain a design intent because
you are not going to design anything. However, by
the end of this lesson you should be able to:

v Change the orientation of a model.

v Change the visualization properties of a model.
v/ Manipulate the specification tree.

v Access the Help system of CATIA.

L Stages in the Process

\

1

\
\}1
o

Each lesson consists of steps. You will go through
the following steps to introduce yourself to CATIA:

1. Understand the CATIA software.

2. Open CATIA. @
3. Understand the CATIA interface.

Copyright DASSAULT SYSTEMES 8
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L Understand the CATIA software

CATIA is a mechanical design software. It is a
feature-based, parametric solid modeling design
tool that takes advantage of the easy-to-learn
Windows graphical user interface. You can create
fully associative 3D solid models, with or without
constraints, while using automatic or user-defined
relations to capture the design intent.

v' CATIA acts as the backbone for concept,
product definition, manufacturing, simulation,
and after-market information found within
various lifecycle stages of a product.

v It provides the specifications and geometrical
data related to a product across several lifecycle

CATIA Within the PLM Solution

phases.
L Op en CAT'A Purchasing Maintenance
In a Windows environment, you can start the S ﬂbplaﬂmng ﬂbDe;sz‘l?D:

CATIA application in several ways:

A. Select CATIA from the Start > Programs > CATIA menu.
B. Double-click the CATIA icon on your Windows desktop.
C.Double-click on an existing CATIA document.

STUDENT GUIDE

CATIA’s Scope From Concept To Realization

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
L Understand the CATIA interface
A\
CATIA V5 is specifically designed for the Windows ‘1}
operating environment, and it behaves in the same
manner as other Windows applications. Traditional
menus provide access to all the CATIA commands. @ e || """
Toolbars contain icons for quick access to the most ) st Fo ER Vow st Toos Window Hob N oo
o8 | Part1 ]
frequently used commands. <l @ ______________
CATIA’s user interface adopts the Windows b yzsl'ﬂ"e
interface, and contains the following key features: B PartBody - I |
A. Separate workbenches and their respective toolbars. il' “““““““
B. Easy navigation from one workbench to another. @: """""""
g . . e | | e —
C. Standard and specific menus & toolbars (File, Edit,
Insert...). ©J
. . &
D. Standard manipulations (Copy-Paste, Drag-and- @
Drop, Edit in Place...). j\ &,
E. Intuitive (highlighting, copilot, pointer shapes...). y)
. N5R@SY B0 P BAG 2.
F' MU|t|-document Support Pad 1/PaitBody/Part] selected [ =] ‘_iI
G.Contextual menu (MB3) support.
H. Specification tree, which includes technological
features, constraints, and relationships.
>
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STUDENT GUIDE
L View Tools
Rendering Styles o = M’
CATIA has the ability to apply different styles of : L2 HGB3QQULBIOEE || .
rendering to visualize the geometry and provide
more clarity to the model. SEL |

“ ______________
Shading (SHD) \l ______________

Shading with Edges

j
]ﬁ)l

Shading with Edges without smooth Edges ©

i

=

= A

Shading with Edges with Hidden edges

Shading with Material

(o]
)

E Wireframe (NHR)

Copyright DASSAULT SYSTEMES 11
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STUDENT GUIDE
| Case Study: Introduction to CATIA
Recap Exercise -
| |
In this exercise, you will review the master project assembly. With the knowledgeyou || "=~~~ 7777777
have learned in this lesson, you should be ableto: || -mmmmme -
v" Change the orientation of a model ree———
v" Change the visualization properties of a model = ;:
v Manipulate the specification tree = :
v" Access the CATIA help system E
>

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE
| case study (u/6)
b
1. Open Introduction_Drill_Press.CATProduct. -
A
@
Bl e N | e e A ey e A R
2. Change the Orientation of the assembly. 2
N | S e e e e
a. Change the model orientation to Front. B
R e e e Sk e e Sk
b. Zoom in on the area as shown. S
: ______________
S D
3. Change the Visualization properties. — 3
g prop D@@@i 0 2 O BERE BEESAASE @ @ “““““““
a. Select the front face of the support part —_— ' —
as shown and change the colortored. g TTTTmmmmEmTE T
21
Current selection : [Face =
Graphic |
— -
Eda
Color Linetype Thickness
L||__ - j|_ 1 =l 1701300 -
If‘m jimtwa 1 jimc_knes; 1:0.1300j
Color - S\;ﬂbu\ =
%bs‘:jvrw:p EEEEE Layers Rendering Style
[pickable [Hone ;|| 3 Mo Specific Renderir ]
O Lowint
More, .. i
Onpp\yl Close: I
—
>
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STUDENT GUIDE
| case study (2/6)
A\
4. Zoom out on the model. @ (1) v

5. Change to the Isometric view. st 480 || cccmmmeooo-_.

6. Change the rendering style to Wireframe. & W\

7. Change the rendering style to Shading with Edges. @~ ® | #omsrommssmses

o @ . e

@ @

>
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STUDENT GUIDE
| case study (3/6)
8. Change the display of the specification wf’
tree.
a. Pressthe <F3>keytotogglethe b
specification'tree’on'andeoffz==— .~ N = ] TEoSmsmsms e
b. Select one of the branches ofthe 4SS | o _________
specification tree and notice that
the model darkens. Sy 944442322 P $ 3090909090 || Tttt TTTTT
c. Try zooming out; notice that the ﬁ; ey W 00 ||
specification tree is being Glmairofeaiorat  ESEERSARFC 0 ||
manipulated and not the model. : E"-ﬁwmﬂ-’w'l‘““ —
d. Press <Shift> and <F3> to re- mu_n:mun.u ——————————————
activate the model. ww‘”;‘:‘““ .
{5 Conetraiie
>
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| case study (4/6)
. P by
8. Change the display of the specification tree ¥
(continued)
e. Expandthe Casing_sup node ofthe ~ {hBafromeBoofrgmn ([
tree. Notice iiaNeNeaires ofthe. " = Pk BElEsie s MRS o R s e e S
part are now displayed inthe tree. ~ &fCago Inf(Crgt) 00 A o
f. Collapse all the nodes to show only the

top level of the tree. ¢S || TTETT T I T T e

2 sundBendy 0000 | &l

£l Support (Bupport1)

2 |Bloo_Engine (Bloc_Engine.1)

@31 D Support (Drl_Support 1)

231 Handa_Mecanism Hande_Mecarim 1)

il Caning_Sup (Casing_Sup.1)
3 Canela_Puley [Canela_Puley.1)
b= 2% Goometical SeL1
r-g:..l. Pulley [Canella_Pulley. 1]
L-ml:ubdn
>
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| case study (5/6)
9. Review the areas of information. %
a. Hover the mouse over the various tools A
and areas of the toolbars and notice the
tOOI tlp Comments. % CATIA V5 - [Intioduction_Doll_Press. CATProduct] I
b. Review the message bar as you pause the [ s e e g | |[EEmEEEEEEEe
mouse cursor over the icons for more ‘\ :
. . ) T | T R
! nformatlon ' ?2,:::::::: 1 ‘ !‘;3.
| [
E
%E:::THF arwda_Plimy 1) g ______________
Sosksens o (!
B
a8
%
il
&
2
%,
%
&
i iE
. NERSLTE0 @R HE BSRE BEesqQ R [0 EE .
Appher siaedud iomems vew [ isgemeptns vieud = FE] |
>
17
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| case study (6/6)

STUDENT GUIDE

9. Review the areas of information (continued).

c.
d.

Click Help > CATIA V5 Help.

A web browser launches, with the
CATIA Help start page loaded.

Spend few minutes browsing the
various links within the system.

10. Close the assembly without saving changes.

/3 DocumentationCATIA ¥5 - Microsoft Internet Explorer

Fle  Edit View Favortes Iools  Help

Insert  Toos  Anshze Window

CATIA WS Heb

CATIA Uszr Companan

Centents, Index anc Sesrch
!}? what's THis? Shift+FL
f User Galacy

Akout CATIA WS

‘ =10l 1ol x|

| &
Qe - () - 2] [Z] | Dsearh Jrearins @Preda €2 -2 .M
Wersion SRelesse 12 o G0 ¥ © =l CATIA Infrastructure .
© Dassault Systémes, 1004-2003 Al rights reserved. 4
® Selecting Objects
__g‘ Preselecting and Selecting Using the Pointer
< Selecting Using the Selection Traps
:, Selecting Using the Preselection Navigator
B Selecting Using the Other Selections... Command
Selecting Using the Search... Command {General Mode)
E Selecting Using the Search... Command (Favorites Mode)
= Selecting Using the Search... Command {Advanced Mode)
Storing Selections Using Selection Sets
ﬁ Selecting Selection Sets
Selecting Using a Filter
BE
, Back Up Mext
& [ [ [ [ vy Computer 4

Copyright DASSAULT SYSTEMES
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L Case Study: Introduction to CATIA Recap

STUDENT GUIDE

v' Change the orientation of a model

v/ Change the visualization properties of a model
v" Manipulate the specification tree

v' Access the CATIA help system

% CATIA VY - fintsechuction Dl Proes CAT Prodect]
B o e BB Mew et Dosh  drsher ek  Hee al®lx

I

=T
w

h Frecrtes gl Heds 40

<

Selecting Objects

i = cana intrastructurn [

3 o o

BN AES P SACREVERNEEE S

NEESLli0 R KO Bl LEEEAALBA0EE F

TR —— T Tt V] :

Copyright DASSAULT SYSTEMES
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| Profile Creation

STUDENT GUIDE

Learning Objectives
Upon completion of this lesson you will be able to:

v’ Create a new part.

v’ Select an appropriate sketch support.
v’ Create sketched geometry.

v’ Constrain the sketch.

v’ Create the pad feature.

v Save and close the document.

) 4 Hours

21
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STUDENT GUIDE

L Case Study

The case study for this lesson is the support -
plague used in the drill support assembly.

L Design Intent i

v The model must be created in one feature.

= While this is not typical practice, inthis | c~* || ____
case it is a requirement. / %

v The center hole must remain in the center of RS0~ - &~ R2Ox4 W TTTTTTTTTTETTS

the support. @ ______________
. : 120
= This requirement can be met by

creating a rectangular profile S o 2

symmetric about part origin and

locating the center of the circle \ /
(representing the hole) at the origin.

v The smaller holes must be 30mm away from
the center hole.

= Constraining the three small holes on a
construction circle that is 60mm in
diameter will ensure this requirement is
met.

v" The model must be saved with the name
Support_Plaque.

Copyright DASSAULT SYSTEMES 22
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STUDENT GUIDE
L Stages in the Process
\!:-
¥
1. Create a new part. % | Part1
2. Select an appropriate sketch support. 7% pene < >~ |
3. Create sketched geometry. ¢ ye plans
] Srzcplane (NS O [ -
4. Constrain the sketch. 53 PartBody
5. Create the pad feature. n-@End.L --------------
6. Save and close the document. #=Askachl N |
>
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STUDENT GUIDE
L Create a New Part
N
When creating a new model, the Part Design TELATTE— A5
workbench is activated. When a part is saved, it is S ®
saved with a .CATPart extension to distinguish it E:}m a9 3202020202 W
from other CATIA documents. s -
Use the following method to create a new part file: 7,
v' Click Start > Mechanical Design > Part design. Lﬁ ‘f- ______________
v’ Click File > New and select Part from the New % 2
dialog box. -
v' Select the New icon from the Standard toolbar | e
and select Part from the New dialog box. i S| | e——————————
A new part contains only three default LG B G P B ﬁ"’.".,
reference planes. These default reference
planes are always the first elements in the
specification tree and are used as a basis for
feature creation.
>

Copyright DASSAULT SYSTEMES 24
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L Select an Appropriate Sketch Support

Every new part begins with a 2D profile. This
profile can be created using the Sketcher (\Sketch support
workbench. The elements created within Sketcher

are exclusively 2D WIREFRAME elements. In the
Part Design workbench, the geometry created in
Sketcher is seen as a single sketch. This sketch is
used to create 3D features inside the Part Design
workbench.

[

Sketch

Sketches can be extruded

A sketch support is the plane on which the sketch
is created. The sketch support must be planar.
You can create a sketch on a reference plane or
on a planar face of any existing geometry. The
default orientation of the model depends on which
reference plane is selected for the sketch support.

to create solid geometry. [ | - =—=———=—=—————=

Copyright DASSAULT SYSTEMES 25
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L Create Sketched Geometry

STUDENT GUIDE

The Sketcher workbench is an environment built to
facilitate the creation of the 2D Profiles. The
Sketcher workbench includes:

A. The Grid, which guides you while you create the
profiles.

B. The Profile toolbar, which is used to create
geometry.

C. The Constraint toolbar, which is used to
constrain your sketch.

D. The Sketch Tools toolbar, that displays options
available during geometry creation.

It is recommended to use a Positioned Sketch
while creating a sketched profile. Do not to use
Fillets, Chamfers and Drafts when creating
sketched profile, because some of the
manufacturing processes need to remove the
Dress-Up features.

A% DA

%_J

ops

e ‘\ 'u':u L

B0 @ MO BER BT 2.,

Copyright DASSAULT SYSTEMES
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L Constrain the Sketch

Constraints serve to mathematically fix
geometry in space. Two types of constraints can
be added to sketched geometry: =

A. Geometric constraints, which specify how
sketched elements are positioned with respect
to each other and existing 3D geometry.

B. Dimensional constraints, which specify the )
distance between two elements. This distance @
can be linear, angular, or radial. el rio | | [N

W e

Ideally, a completed sketch must be fully
constrained. As you begin to create geometry, try
to create it reasonably close in shape and size to , 120
the final constrained sketch.

Copyright DASSAULT SYSTEMES 27
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STUDENT GUIDE
L Create the Pad Feature
. . o
Once the sketched profile has been created, solid -
3D geometry can be generated from it. A pad is a
sketch-based feature that adds materialtoa 7 N @000« = >~ ||
model.
L Save and Close the Document

Documents need to be saved so that work is notlost. .~ | -TTTTToo oo
There are different ways to save CATIA documents: | eemmmmm oo
v Save.  TEEEEEEEEEEE. L e
v’ Save As [SCW Edit  View st To. | (____
v Save All D Mew... Ctl+hl
v’ Save Management i

ﬁ Open... Chl+0
Documents are saved: Close
v’ After modifying them. Save Cil+3
v’ After creating new ones. Save i

Save Al
Documents can be saved: Saye Management...
v With the same name (to replace the initial
document).
v Under a new name (to create a new
document).
>,

Copyright DASSAULT SYSTEMES 28
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L Sketcher Tools

STUDENT GUIDE

Sketcher

Sketch: creates a new sketch and opens
sketcher workbench

Positioned Sketch: creates a new sketch and
you can specify various parameter for sketch
support

Sketch Tools

Grid: a grid is applied to the background of the
Sketcher workbench

Snap to Point: the mouse pointer snaps to the
points of the grid

User-Defined Profile: creates a sketched
element as a construction element

Geometrical Constraints: controls whether
geometric constraints are automatically created
or not, during the development of the initial
sketch

T

Copyright DASSAULT SYSTEMES
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L Geometry Creation Tools
Profile M"

User-Defined Profile: creates complex profiles
consisting of straight line and circular arcs

i)
[*

Pre-defined Profiles: creates predefined
profiles such as rectangle, parallelogram,
hexagon etc.

Ol

=

Circles: creates circles and circular arcs

oo fasfodn ]
Fl

Splines: creates splines and connecting curves

&l B

Ellipses and Parabolas: creates conic curves
such as ellipse, parabola, hyperbola etc.

E3
=]
[ 1--[Nolz

Lines: creates predefined profiles such as
rectangle, parallelogram, hexagon etc.

~

Points: creates splines and connecting curves

Copyright DASSAULT SYSTEMES 30
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| Additional Tools
Operation ¥
Corner: create a corner shape between the two
selected lines 0...77 | [N I
Chamfer: Create a chamfer between the two £
selected lines D
- [ |
Constraint i) A N
=
Constraint Defined in Dialog Box: creates e I B
geometrical constraints on selected elements a ..
-
ﬂ Constraint: quickly creates geometrical and =
dimensional constraints E
Sketch-Based Features 1
Pad: extrudes a profile sketched in the E:
Sketcher workbench. This command is —
available in Part Design workbench H @
&),
Standard
Standard x|
[ save: saves recent changes done in existing NeBlayBa ey
files and saves newly created files
>
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L Exercise: Profile Creation

Recap Exercise

|

In this exercise you will create a sketched profile. High-level instruction for this exerciseis || "= ==7=====77-
BREGVIGCEEIN R N o e

By the end of this exercise you will be able to:

= Create a new part

= Access the Sketcher workbench

= Create geometry using the Profile tool Ii

= Create a corner

= Close the document without saving it

Copyright DASSAULT SYSTEMES 32
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L Do it Yourself
1. Create a new part. - Sketch Postioning F
et [postoned 3
Reference:[vz plane |
2. Create a Positioned Sketch using YZ plane @ EppE—— W U ML D S
as the Reference plane and access the :’:IN“"’;Itt— == I
Sketcher workbench. —
e I | DT | et
Reference:[ho Selection
3. Ensure that the automatic constraints Pe—— 00
(located in the Sketch Tools toolbar) are Oreversen Olreversev Olswep |||
deactivated. _— eolEEE
4. Create the profile (as shown) using the E“““’“'s — T [
Profile icon. L%t
4
5. Create the corner (this is a Style type of
radius).
6. Close the document without saving it. :
>
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L Exercise Recap: Profile Creation
b
: " 3
v' Create a new part file
viSelectithie YZ bl e e i R .
support
v Create sketched geometry
v Closethe document without saving it | =" o=~ |}
The sketch created in this exercise could
be used to create arevolved feature, as
shown above. You will learn how to create
revolved features in Lesson 4.
)

Copyright DASSAULT SYSTEMES 34
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| Exercise: Multiple Profile Creation

Recap Exercise

|

In this exercise you will create a profile consisting of several shapes. Youwill || "~ 77 7777777~
use the tools from previous exercises to complete this exercise. || cemmmmmmmoooo

By the end of this exercise you will be able to:

= Create a new part
= Access the Sketcher workbench
= Create sketched geometry

= Close the document without saving it

CAUTION: To simplify the exercise, the sketch will contain several closed contours representing both the
external shape of the 3D part (including fillets) and the internal forms (holes and pockets). Generally, for
complex parts it is recommended that you simplify the sketches using dedicated 3D features like fillets,
chamfers, holes, drafts, etc. to better fit the design and manufacturing intents.

Copyright DASSAULT SYSTEMES 35
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L Do it Yourself
1. Create the profile shown, using the ZX \'i:
plane as the sketch support.
\. v
o

Copyright DASSAULT SYSTEMES 36



CATIA V5 Fundamentals

STUDENT GUIDE

L Exercise Recap: Multiple Profile Creation

v' Create a new part file

v_ Select the ZX plane as'the'sketech ~ |} W oLooaii
support

v' Create sketched geometry

v" Close the document without saving it

You can create the outside profile in a number /S 1 | || || e -
of ways:

= Create the profile using a series of lines
and arcs.

= Create the basic shape using the
tool, then add corners and chamfers as
separate operations.

= Create the whole profile using the

0.

Copyright DASSAULT SYSTEMES 37
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L : \q;
Recap Exercise -
|
In this exercise, you will fully constrain an existing sketch using the tools fromthe || """ 7"~ "7777~~
previous exercise. This exercise will help you understand how to constrainand || --—=—= - --
dimension sketched entities. High-level instructions for this exercise are provided. || _____
By the end of this exercise you will be ableto: | mmmm e -
» Load an existing document
= Constrain a sketch
= Dimension a sketch
= Use problem-solving skills
= Save and close a model
CAUTION: Generally, for complex parts it is recommended that you simplify the sketches using dedicated 3D
features like fillets, chamfers, holes, drafts, etc. to better fit the design and manufacturing intents.
4

Copyright DASSAULT SYSTEMES
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| Do it Yourself (1/5)
1. Load thefile. -
= Load Ex2E_1.CATPart. Once loaded, notice
that sketches have already been created for -~ = || oo __________
you.
2> Edit the sketch. ~ ~ + 0 i W TTTTTTTTTTT7"
= Modify the sketch.1 in the Sketcher ¢ | || e = -
workbench by double-clicking on the sketch A, |}
directly in the model or in the specification
ECT e o e, | I e R R R RS
3. Add Horizontal constraints.
>

Copyright DASSAULT SYSTEMES
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STUDENT GUIDE

| Do it Yourself (2/5)

4. Add Tangency constraint. E

. Apply a tangency constraint between
the bottom horizontal line and the arc.

5. Remove coincidence constraints which
are not required.

Copyright DASSAULT SYSTEMES 40
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| Do it Yourself (3/5)

6. Add dimensional constraints.

Using proper techniques, add dimensional
constraints to the sketch. Once all the
dimensional constraints have been applied,
the sketch will turn green, indicating that
the sketch is fully-constrained.

| 132 |
® ; _
W
i | 66
R a0 R 12
. - Ho
7| ¥ 150
40 v
A A
R 10
45
R33- | H
- H \
R &0
\r-r_:—41—::-
110

STUDENT GUIDE

41
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| Do it Yourself (4/5)
b
7. Editthe sketch. -
= Modify the sketch.2 in the Sketcher 1 ‘ 3
workbench by double-clicking on the sketch i O N | - s e e s
directly in the model or in the specification
tree. — A
8. Sketch in Context. e g |
* Project the edge of sketch.1 and keep it as a {I T e
construction element. Add Concentricity '\\ T ‘
constraint. ] i R R
9. Add dimensional constraint. P I
= Add 20mm diameter dimension to make @ ‘ |
sketch.2 fully-constrained. R
10. Add dimensional constraint. ]
= Similarly, make sketch.3 fully-constrained. ‘ '
>
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| Do it Yourself (5/5)

11. Search and Load Ex2E_2.CATPart. E

. Load an existing part file. Once
loaded, notice that sketches have
already been created for you.

12. Edit the sketch.
= Modify the sketches in the Sketcher
workbench by double-clicking on
the sketch directly in the model or
in the specification tree.

13. Geometrically and dimensionally oo |
constrain the sketches.

*  Fully constrain the sketched circles @@@ ”””””””””” |
with 20mm diameter dimensions as | Pl o x i
in the earlier instance. | ' ‘

14. Compare sketches. y
= Were the sketches easier to T L B O R £ e NN
constrain compared to the earlier _—
instance? Why? 3 I

15. Save and close both the documents.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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L Exercise Recap: Sketch Constraints
\-\'
%
r 132 o
] 0 e
[ | ——————————————
e O . | a——
Dm/ - R | e R T
R N
R ) ______________
v 150 \
40 P R s |
¢ — D200 ] | R e R e e ne s e e e R
R 10 4*5
n 23 R o v' Constrain the sketches
\ v' Dimension the sketches
1| 4 v' Understand proper sketching
10 L: techniques
>,
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L ; e
Recap Exercise v
|
In this exercise you will fully constrain an existing sketch. You will use thetools || "~~~ """ ~~7777~
learned in this lesson to complete the exercise with no detailed instructions. || - oo oo-
By the end of the exercise you will be ableto: | mmmm e -
= Open an existing model
= Edit a sketch
» Constrain an existing sketched geometry
= Save and close the document
CAUTION: Generally, for complex parts it is recommended that you simplify the sketches using dedicated 3D
features like fillets, chamfers, holes, drafts, etc. to better fit the design and manufacturing intents.
>
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L Do it Yourself
b
1. Load Ex_2F.CATPart and fully constrain the sketch. o
175 L b T
>
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L Exercise Recap: Sketch Constraints
" -~
v' Constrain a sketch
A EEREEEEy e e s —
................................................................................... ?5,__ I
o
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| Case Study: Profile Creation

Recap Exercise

|

You will practice what you have learned by completing the case study model
using only a detailed drawing as a guidance. | oo

In this exercise, you will create the case study model. Recall the design intent
of this model: e e -

v' The model must be created in one feature.

v/ The model must be centered along the YZ and ZX planes.

v' The smaller holes must be 30mm away from the center hole.
v The center hole must remain in the center of the support.

v' The model must be saved with the name Support_Plaque.

Using the techniques learnt so far, create the model without detailed instructions.
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L Do It Yourself: Drawing of the Support Plaque
\-:
¥
1 | | IT ______________
120 S
F{30-\ ] R20X 4
120 #
&
T, T
>
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L Case Study: Support Plague Recap
\!:-
¥
v' Create a new part file
v Select the YZ plane as the sketch support | || "TTTmmoommoees
B Creatca sketahRHETEIr ANEG—_—_—T A R e eseias
v Constrain the sketch according to thedesign | | TTTTTTTTTTTOT
G o | S R A | |——
v’ Create a pad feature i S B T
v" Save and close the document N = i dN 4|
~ N b ///
\/ e A S P s
Flpert / o
<73y plans Vb {\ - [JDE Ve
<7y2 plane \ ﬂ//u\
,;,;szplnna /¢ £ DZ"/%
/o/ D5 I
-—:ilanu . o
#= .7, Skatch.1 _ e _
x
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| Basic Features

Learning Objectives
Upon completion of this lesson you will be able to:

v' Determine a suitable base feature.
v’ Create the pad and pocket features.

v' Create holes.
v Create fillets and chamfers.

) 4 Hours

51
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L Case Study

The case study for this lesson is the engine support
used in the drill support assembly.

L Design Intent

v Internal loops must not be created in a sketch.

= Each element on this model must be
created as a separate feature. This makes it
easy to make modifications in the future.

v" The four center holes must be created as one
feature.

= Atfirst, one hole is created and then it is
patterned to create the other three holes.
Since the requirement is to have them
created as one feature, a pocket must be
used.

v' The fillets and the chamfer may need to be
removed in downstream applications.

= The fillets and the chamfer cannot be

created within the sketched profile; they
must be created as separate features.

Apply a 2mm X 45
chamfer to edge

@10

STUDENT GUIDE
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L Stages in the Process
5
1. Determine a suitable base feature. v
2. Create the pad and pocket features.
3. Create holes. - W
4. Create fillets and chamfers. T Coadalhole o = .
Pocket . f ______________
Fillets :
Pad
Chamfer
J
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L Determine a Suitable Base Feature

When selecting a base feature, it is recommended
to select the basic elements that convey the
primary shape or function of the part. Thisdopes & ». || 7 77m7mmmmmmmm s
not mean the level of detail for a base feature must
be completely defined. For example, fillets, holes,
pockets, or other features need not be createdas 0 0% W | TTTTTTTTTTT T
a part of the base feature sketch; these can be
created later as separate features.

Use the following steps to create a base feature: Base Feature

v Identify the part features.

v' Select one feature to represent the base
element.

v' Identify the CATIA tools (features) needed to
create it.

v Create the feature.

The base feature usually starts from a sketch or
a surface element.
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L Create the Pad and Pocket Features

A. A pad is a sketched-based feature that adds
material to a model.

B. A pocket is a sketched-based feature that O LA | P

removes material froma model. ~  _~—~ =z @ ||
The profile sketch should consist of connecting sketch 2020 N ||t
entities that form a closed loop. Open loop profile L | |e———
sketches can be used only with the Thick option. .

sketch .

1_ P WO ——
< @V

L
Pocket

The length of a pad or pocket can be defined by
dimensions or with respect to existing 3D limiting
elements. If the pad/pocket feature is defined by a
limiting element, it becomes associative to that
element.
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L Create Holes

A hole removes circular material from an existing -
solid feature. A hole does not require a profile

sketch. Like a pocket, its length can be defined
using dimensions or with respect to the existng3b " > || -----------=---
elements.

A hole can be created using the Pocket or Hole
tool. The advantage of creating a hole using a Hole
tool is that a sketch gets created automatically.

The Hole tool also allows you to include
technological information, such as thread, angle Hole
bottom, and counter bore.

If there is a possibility that the profile for the cutout Fillets
may change from circular to another shape then
consider using a pocket instead of a hole.

L Create Fillets and Chamfers

A fillet is a curved face of a constant or variable
radius that is tangent to, and that joins, two
surfaces.

A chamfer replaces a selected edge by a flat
section to create a beveled surface between
the two original faces, which are common to
that edge.

Chamfer
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L Basic Features Tools

Sketch-Based Features ﬁf

=
IEEN e,

Pad: adds material to a model by extruding a
sketched profile

Pocket: removes material from a model by B— | ||t
extruding a sketched profie -~~~ = @00 | W AEeseseses

Hole: removes circular material from an
existing solid model

Dress-Up Features

Edge Fillet: creates smooth transitional surfaces
between two adjacent faces

Variable Radius Fillet: creates curved surfaces
defined according to a variable radius

E Face-Face Fillet: used when there is no
intersection between the faces or when there are
more than two sharp edges between the faces

Tritangent Fillet: removes one of the three faces

which are selected ﬁ

E Chamfer: replaces a selected edge by a flat
section to create a beveled surface E
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| Exercise: Basic Feature Creation
b3
Recap Exercise .
|
In this exercise you will open an existing part that contains a basepad || . ____________
feature. In the base feature you will create a pocket, a face-face filetand |
chamfer. High-level instructions for this exercise are provided.
By the end of this exercise you will be ableto: (¢
= Create a hole
= Create a pocket AL
o %y plana
= Create a face-face fillet .7 yz plana
= Create a chamfer -7 ZX plana
=~:93 PartBody
] Pad:
#)Pad2
§Z] Chamfer.1
[c]Hole 2
(=] Pooket.1
2% EncaFlliet.1
y,
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| Do it Yourself (1/4)
1. Open up the part Ex3B.CATPart. ‘;
= Open an existing part file using the ©
Open tool. The part file constrains ‘Eﬁ EAB
two pad features. A T
- Xyplane S~ a4
s ans
2. Create four chamfers. sl T e [
. -7 2X plana
=  Create chamfers on the four vertical ﬁi Patdoty / 4 |-
edges of Pad.1. 5] Ped
#)Bad2 @ T e
Chamfer Dehmtion |
‘ M ode: ILength1 fbnagle j
-EI E’an Length 1: I1 Orarr E
=== |l||lll'lﬂ Angle: |45E|EEI E
b ans
.f:: Flll.l'lli Object(z) to chamfer: EREENEE
J B Fropagation: I T angency j
Pll'tBﬂdf [] Reverze
Pad.1
ﬂ @ 0K J w Cancel J Preview J
-‘ZI Pnd-i -
>
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| Do it Yourself (2/4)

3. Create a simple hole.
= Create a simple hole using the pre-

defined references method. ©)
@ Hole Definition 7]
....... Extension | Tupe | Thread Definition I At ULy e e e e s e
Up To Mest j
Diarneter ;IEDmm—E ﬁ’l ______________
Depth : I1 Bmm E@ ______________
Limit:  [Mo selection NN e
r— Positioning Skete
Offset : IDmm E ? @l _____________
r— Direction Bl ——————————— | [ | | W St en o ety S Sy Tt S R
Reverse | ITlimmed j
d Momal to surface Angle 3|‘I2Eldeg E ——————————————
IND selection
- EanceIJ Preview J
BEx3B .
e’ Xy plana
7 yz plane
7 ¢ plana
99 PartPndy
3] Pad.1
2 Pnd>
Gz Chamfer.1
(o] Haln2
>
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4. Create a pocket.

=  Create an
the dimension shown.

53] EX8B
.’ Xy plans
.7 Yz plane
.’ 2X plans
=193 PartBody
Pad.1
# | Pad2
¢zl Chamfer.1

[c] Hole2

(-] Pagkat.1

pocket using

O

\ L

5

300

L—ﬂ‘l
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STUDENT GUIDE

5. Create a face-face fillet.
= Create a face-face fillet between
surfaces on Pad.1 and Pad.2.

6. Save and close the file.

53 | Ex3B
e Xy plane
2’ ¥Z plana
7 2% plane
=93 PartBody
Pad.1
#) Pad.2
€] Chamfer.1

[c] Hole2
=] Pooleet.1

e Face-Face Fillet Definition 2=l

Radius: I 10 =
Faces ko fillet: |2 elements EI

Options
[ Conic parameter: IU-5

[Mare == |

W Cancel J Previgw J
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Create a hole

v

v' Create a pocket

v Create a face to face fillet
v

Create a chamfer

&3 Ex3B
=’ Xy plane
- Y plane
wny’ ZX plane
=={13 PartBady

4] Pad.1
#JPad2
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| Exercise: Basic Features Creation
'.\".
Recap Exercise .
[
In this exercise, you will create a part that contains features taught in thisand || 777777777777~
the previous lessons. You will use the tools you have learned to completethe || --=====--=-=--
exercise with' pesdetalle¢instructions. -
By the end of this exercise you will be ableto: e
» Create a pad g3 lpartt
7 ¥y plane
= Create a pocket 7 yz plane
. <7 X plane
Create a countersunk hole i_ |
= Create an edge fillet TlPads
#-jf\ Sketch.1
L P:d,z
-1\ Sketch.2
F-{EJPocket.1
-1\ Sketch.3
(¢ Hole.1
~ 3 EdgeFiliet.1
~i%g EaceFillet.1
y
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I Do it Yourself
A4
1. Create the following part. ‘;
Section view A-A g mmmmmmmm
A~ me e e e TR
R10 ﬁ R 2 R2
o ﬁ%ﬁ ______________
™ 10 L5 a8 T
L N \ SRR N oo e
i A G | N
| 8 RS W
o |
0 \
| 6
| 2
P =
o
(42}
(A (
| R16 1] 5x45
A i \
J
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L Exercise Recap: Basic Features Creation

Create a pad

Create a countersunk hole

v
v' Create a pocket
v
v

Create an edge fillet

Ex3C Q ______________

7 xy plane

7 yz plane

7 2 plane
@
-] Pad.1

#~/;7 Sketch.1
~ i EdgeFlllet.1
:r@ Pad.2

&7 Sketch.2
~ ) EdgeFlllet.2

:.-@ Hole.1

-4 Sketch.3 @

—(;] Chamfer.1

=~[g] Pocket.1 \J
-7 Sketch.5
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| Exercise: Edge and Face-Face Fillets

Recap Exercise

|

In this exercise you will create a part that contains features taught in thisand || -======--=----
the previous lessons. You will use the tools you have learned to completethe || ______________
exercise with no detailed instructions.

By the end of this exercise you will be able to:

= Create aface-face fillet

= Create the necessary additional fillet in order
to enable face-face fillet creation
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L Do it Yourself
b
3
1. Add edge fillets to the top faces of the following parts.
2. Add face-face fillets by determining the radius yourself. Afterwardsadd || ========--=---
bottom edge fillets. s
3. Change the distance between the cylindrical / drafted pads and the
preliminary edge fillet’s radius and examine the impact on the face-face fillet (|
Ex3D_A.CATPart Ex3D BCATPat w7
>
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L Exercise Recap: Edge and Face-Face Fillets
A\
v Create edge fillets in order to .
enable face-face fillet creation
v' Create face-face fillets — } | TTTTTTTTTITTET
DRI 5 R [
=2 yyplana U . B (| T A R T T R
yzplane 000 BN SEEEREE. e
-« zx plane
i-Pu'I:Bodr ______________
Pad.1
dLCEREE - B, Y
F)Pad 3
&) EdgeFillet.1
£ FaceFlllet.1 A Ex3DB
& EdoeFillet.2 Eﬂﬂpm
<7yz plane
<7 plane
=~ Dparacay
Pad.1
fZrad.2
F)Pad.3
Eﬁbraﬂ:.l
figFaceFillet.1
& EdoeF lliet.1
>
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| Case Study: Basic Features
A
Recap Exercise .
|5
In this exercise you will create the case study model. Recall || ~mmmmmm -
rieldesignnimicntamiENnNGEEINE L o R
v’ The sketch must not contain any internal loops.
= Each element on this model will need to be created as a separate feature. Creating the elements (|
separately makes it easy to make modifications later.
v’ The four center holes must be created as one feature.
*= One hole would be created first and then patterned to create the other three holes. Since the
requirement is to have them created as one feature, a pocket will need to be used.
v' The fillets and the chamfer may need to be removed in downstream applications.
» The fillets and the chamfer cannot be created within the sketched profile; they will have to be
created as separate features.
Using the techniques discussed so far, create the model without detailed instructions.
>
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L Do It Yourself: Drawing of the Engine Support (1/2)
You will be required to create the following :;
features:
1. Pad e - - g TR |FEe——
2. Pocket AU 40909090909 A 492909000~
3. Coaxial hole
4. Pocket 0@ ey Y~ - L
5 Flfets Ty A4 T W TT/mTmETTTETT
6. Chamfer SR = AN e
>
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L Do It Yourself: Drawing of the Engine Support (2/2)
A\
¥
@10 i~ .
A I 0200 |
—L 170 J ______________
R15
15 115 RE R | - T R R e s
— i —— e
Apply a 2mm x 45 1—35—
chamfer to edge \ @5 x 4
130 85
ﬁ—:ﬂ .75
b 43
! 85 |
] AEN
[20 N,
J
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LCase Study: Engine Support Recap
.
v Select a base feature
 (CEEUEEN R e e S ———
v, Createapocket =~ [~~~ -
EREreateino]EST I I I s e
v' Create edge fillets | W _
YRCheaietchaniisic T e o
Prl:l ______________
'~ xy plane
& yzplane
=7 ¢ plane
i-Pmody
T-'E'Pam
f‘@Podtet.l
TuElHom
I | pocket. 2
&) Edgertet.1
& chamfer.
J
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| Additional Part Features 4

Learning Objectives
Upon completion of this lesson you will be able to:

v’ Create feature profiles and Axis system.
v’ Create Multi-profile Sketch Feature
v’ Create basic wireframe geometry.
v’ Create shaft and groove features.
v Shell the model.

. D 4 Hours
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L Case Study

The case study for this lesson is the Handle %0 ﬁ
Block used in the Drill Press assembly.

L Design Intent

236
@30

©
SN

all
l EH
\ i

I

v The top and the bottom portions of the
model must be created as separate
features.

v The holes must be created at an angle to
the XY plane.

Shell Thickness=2

v The model must be hollow and must have a
uniform thickness of 3mm, except the end XY plane
which must have a thickness of 1mm.

v" The holes must be normal to the sides of
the handle block.

X-section of handle block
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STUDENT GUIDE

1. Create feature profiles and Axis system.

2. Create Multi-profile Sketch Feature
3. Create basic wireframe geometry.
4. Create shaft and groove features.
5. Shell the model.
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L Create Feature Profiles and Axis System

Lesson 2 introduced you to the basic Sketcher
tools and the Sketcher environment. This lesson
will introduce you to the advanced Sketcher tools. ifa M R

Sketcher includes the following additional tools:

il

"

.I_cm
o

v Re-limitation tools

v Transformation tools
YARI0]e CHSBE]E i I N s s
v Analyze a sketch using the Sketch Analysis tool.

P
<

L Create Mulfi*profile Sketch Feature W eeeeesmessases

Multi-pads and pockets are features that create
several pads/pockets in one operation. These tools
require a sketch with at least two closed profiles.
Consider using these tools as a fast way to create
multiple features

Careful thought must be given to the profiles
created in the sketch when they are used to define
a Multi-Pad/Pocket. The profiles cannot intersect,
they must form a closed loop to avoid feature
definition error.
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L Create Basic Wireframe Geometry

In the Part Design workbench, you have the ability
to create points, lines, and planes outside of the
Sketcher environment. These elements are called
reference or 3D wireframe geometry.

Depending on how the part was initially created,
these elements can be represented in the
specification tree in two ways. If the Enable hybrid
design option is selected, CATIA will place these
features within the main PartBody. If the Enable
hybrid design option is cleared, wireframe elements
are inserted under a group called a Geometrical set.
Geometrical sets contain only 3D wireframe and
surface elements and not solid geometry.

L Create Shaft and Groove Features

A revolved feature is created by revolving a 2D
profile around an axis of revolution. In the Part

Design workbench, you can create two types of
revolved features:

The axis of revolution for a revolved feature
can be created inside the sketch containing the
profile, using the Axis tool.

If you did not create an axis in the sketch you
can define it from the Shaft/Groove definition
window in the Axis selection field. Any linear

element in the model can be used.

Partl
7 Xy plane
£7'¥2 plane
/7 T4 plane

Pad.1

[\ Sketch.1
" Pointl
¥/ e

&= Plare.1

STUDENT GUIDE
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L Shell the Model

Shelling a feature hollows out solid geometry. The ﬁ
shelling operation removes one or more faces from
the solid and applies a constant thickness to the
remaining faces. You can also apply a different
thickness to the selected faces.

While shelling a model, it is important to consider
the feature order. The Shell operation hollows all
solid features in a model. If you do not want a
feature to be shelled, it must be created after the
shell operation.

L Create Thin Features

A thin feature is created by applying a constant
thickness to a profile. The definition dialog
boxes for pads, pockets, shafts, and grooves
contain a section for defining a thin feature.

v A thin feature can be created with a closed
or open profile.

v" Thickness can be applied to one side or
both sides of the profile.
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L Additional Sketcher Tools

Operation Mf

Relimitations: trim or extend the existing 0.3
sketched geometry = O O O - i i s
|~ & * A n— £
. . — PN G B I (| e e T e
Transformation: modify existing sketcher -~
eometr R | = iR
J Y = g Z
. - [T AN 2 I B e e e s e
3D Geometry: project the existing 3D elements @i b = & L L ;
onto the sketch plane o ||
s H— _ .
Tools 232
Tnnls W W T T
ﬂ Sketch Analysis: helps to resolve problems with a sketch | % 2 BB
= o = |
|
Knowledge n
0 edge ﬁl
Formula: creates Relationships between | for 0o @[3

Dimensions

H Equivalent dimensions: Equates all selected
parameters to a value

Tools
Tools Todt

Axis System: used to define local coordinates ﬂ
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L Additional Part Design Tools
Reference Elements B M’
Point: creates a point in 3D space B
Line: creates a line in 3D space a
amy
Plane: creates a plane in 3D space  ~  f e=TT% T
Sketch-Based Features 5. | I B R
_ | | 7 R |
Multi-pad: creates several pads in one operation —
______________
Multi-pocket: creates several pockets in one 1
operation
H Shaft: helps to resolve problems with the sketch Eiﬁl
®v
Dress-Up Features @
&,
Shell: removes one or more faces from the &
solid and applies a constant thickness to the
remaining faces
>
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| Exercise: Sketch Analysis and Pocket
S
Recap Exercise .
|
In this exercise, you will open an existing part that contains a multi-profile sketch. Youwill |
use this sketch to create several features. High-level instructions for this exerciseare || --========-=--
pPRoVided: R . o o .
By the end of this exercise you will be able to:
= Problem-solve a sketch
= Use the Sketch Analysis tool |
= Create a pad using a sub-element of a sketch \
= Create a multi-pocket
J
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I Do it Yourself (1/7)
1. Open Ex4B.CATPart. y
= Open an existing part file. @
2. Create multi-pad feature.
= Create the multi-pad feature usingthe o —7 ~>N ||
sketch given. An error message @00 — [ TToe—0>—"/ || Ttmmmmmmmm=m-
appears, indicating that the sketchis &
not valid. Cancel the multi-pad creation.
3. [Editthe sketi@has s = D 0000l rommmsEmTm SRS
] The selected sketch isn't walid for
= Access the Sketcher workbench for A the feature you want tocrgate. | | | mmmm e -
Sketch.1 to investigate the sketch. @
-_m:
. | 300 >‘
WS H _® L
18
\\9'?%5,5 ! *18 ° H =
-7 j \¥ )5/\ R 25
o N
ke
= 180
| 225
>
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| Do it Yourself (2/7)

4. Use the Sketch Solving Status Tool. -

= Use the Sketch Analysis tool to
investigate what is wrong with the sketch.
Although the sketch appears to be aiketch Solving Status
completely green (Iso-constrained), the
status of the sketch is actually under-
constrained. Observe the highlighted
points.

I rder-Constrained

5. Access the Sketch Analysis tool. 2o bttt M e

= Use the Sketch Analysis tool to further A R O A ) E N A R R | | [ —
investigate the sketch.

225
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| Do it Yourself 3/7)
6. Review the geometry. ﬁ
» Select the Geometry tab. The sketch
pontalns .two open profiles and an Sketoh FRaIFEY = @ ||
isolated line.
@eometry | Projections / Intersections I Diagnostic I
r General Status | [
7. Remove the constraints from the lt”t)ag;ggﬁdfj;mg:'dt°P°'°9»“ ______________
dlsplay Geomety I Status I Comment
q c 3 . Prafil u} d 8C [End paints di = | N | e T T G e e T R e e
= To simplify the display, select the Hide s Gy, v Endpas dsercs
Constr aints iC0n. AN t B Curves - warning: Autocossin S I ! I I
ElEie S . N || |
8. Resolve thel@pen profile. =t BH B 11 = . . . . . .
= Select the inside open profile and use _— Dose |
the Close Opened Profile icon to
resolve the issue.
_J
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| Do it Yourself 4/7)

9. Resolve the isolated line. w

= Select the isolated line in the window. Observe
where it is located in the model. This line should
be a construction element. Use the Set in
Construction Mode icon to convert the point. e b e

Sketch Analysis ]

Gearmetry | Projections / Interzections I Diagnostic |

r General Status

||Waming: Mon manifold topology

— Detailed Information

Geometry | Statuz | Comment |
Prafile Opened 8 Curves [End points distance = ...
Circle.3 Clozed

Lire.12

Profile Clozed B Curves

— Corrective Actions

G|<} AN
9 \
= Cloze |
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| Do it Yourself (5/7)

10. Review the second open profile. ﬁ

= Select the outer open profile from the
window. Observe the area as shown.
Zoom in; observe that the line is not a
single entity but two entities. Thisis /&« ¢+ | WP remmemmemmmn=-
not correct. The Close Opened
Profile option could be used to
resolve this issue; however, thelne (| (| |-
would still be two separate entities.
Instead, exit the Sketch analysis tool
and resolve the issue usingre- (|| TTTTTTTTTT=T="
limitation tools.
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STUDENT GUIDE
I Do it Yourself (6/7)
. b
11. Resolve the second open profile. e
= Delete one of the top lines. Use the

Trim tool to extend the remaining line.

Remember to add tangency between oy 2 oakn

the line and the arc. ; wte I | ——
12. Re-analyze the sketch. e e

= Return to the Sketch solving status 5
window. The sketch should nowbe | TTTTTT oo oo
ISO-CONSISIMECTEEEEEE s e - =
300 e (| | L
R " il
e @ 88 s 075
@jketch Solving Status M= E \\. h /%\\«
IISD-Cu:unstrained %I %oj\é < g ! QW 0 2 =
e I \\\ /\ R 25
i, ! 190
5
>
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STUDENT GUIDE
13. Exit the sketcher and create the multi- §
pad feature as shown.
@ Multi-Pad Definition EHE
— Firzt Limit e L | [ | | e e S
14 Save and C|OS€ the flle Type: IDimension j Type: IDimension j
Length: |1 Orarn E Length: I'I Crnrn E ______________
Lirmit: [Mo selection Limit:  [Mo selection
— Domains —Dirgeion —— 4§ | | e — - —— — =
NrI Domain I Thickness || |'= Marmal ta sketch Conf. Dep.
E:-:truson doman. m Reference:  [Mo selection | ——————————————
2 Ewtrusion domain.2 — 2lmm
3 Estrusion domain3  30mm Reverse Direction |
<<less | ______________
@ 0K ] o Cancel J Freview J
.
Multi-Pad Definition 2|
r— First Limit — Second Limit
i Part1 Tuype: IDimension j Tupe: IDimension j
iy phane Length: m E Length: I‘I S E
"?yl plere Y Lirmit: [Ma selection Limit:  [MNo selection
'/ BH plane — Domaing — Direction
o
"'am"]*' er [romain | Thicknessl a Mormal to sketch Conf. Dep.|
=t Hj“l 1 Edtrusion domain1 - O Reference:  [No selection
iz Bhkatoh 2 Estusion domain.2  20mm -
3 domaind  30mm Feverse Direction I
<<less I
@ 0K J W Cancel J Preview J
.
>
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STUDENT GUIDE

L Exercise Recap: Sketch Analysis and Pocket

Problem-solve a sketch

Use re-limitation tools

v
v' Use the Sketch Analysis tool
v
v

Create a multi-pad feature

=
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| Exercise: Multiple Profile Sketch Features
Recap Exercise -
j Dls . T
In this exercise, you will create a part that contains two features,amulti- -~~~ |
pad, and a multi-pocket. You will use the tools learned in this lesson to
complete the exercise with no detailed instructions. | [ TTTTTT oo oo
By the end of this exercise you will be able to:
= Create a multi-pad
= Create a multi-pocket
y
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| Do it Yourself (1/2)
You need to create the following features: ¥
1. Multi-pad
2. Multi-pocket (N> (|
v,
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| Do it Yourself (2/2)
. N\
1. Create the following part. ¥
¥ | | I
5
BEEEEEE . S (W e e
o : g ' .
- 6 U L Yyy N
(O], T @’}:I ~3
- AT o e U S AR W B e
Detall B .
Detail €
Soale: 2! scale! 2:1 Isowetric view Isometrdc yiow =0 || -mmmmmmmmm—mm--
goale: 1:2 goale: 1:2
150
L
"‘4/ _LEQ
__,..--"—_ E o J_E
T L -
MH
£¢ 20 Seotion view A=4&
J
94
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STUDENT GUIDE

L Exercise Recap: Multiple Profile Sketch Features

v" Create a multi-pad

v' Create a multi-pocket

sl Partl

=7 Wy plane

-y plans

= B plane

=i P.IB:I#

-?prm
vilSkIH'I..l

-Elmmu
23 Qleatch 2

)
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| Exercise: Shaft and Groove
A
Recap Exercise .
Dls . T
In this exercise you will create a new part. Using the shafts, grooves, and multi-pocket || ~-=====-—==---
features, you will construct a pulley. High-level instructions for this exerciseare || oo ______
provided S e o e
By the end of this exercise you will be able to:
= Create a shaft
il Partl
= Create a groove iy dlare
= Create a multi-pad dm
== B Jlarm
=~ 3 PatBody
Enhm
r_lizﬁ,smm
| = Groove.1
rﬁﬁﬁsmz
"
I*4 Bhotoh.3
y
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| Do it Yourself (1/3)
A4
1. Create a new part file. N
= Create a new patrt file called
[EX4E.CATPart].
2. Create a shaft feature. I e
= Use the dimension shown to construct a I | e
shaft feature. ee—— . [
H H
!\; \J’j ______________
|
| N
i 20 ‘) “““““““
110 ! L/>
| LI S
v
]
_}F W
20
o T
0 125,
O 150
D175
>
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| Do it Yourself (2/3)

3. Create a groove feature.

= Use the dimensions shown to create a groove feature.
Remember to use the transformation tools while creating
several identical profiles within one sketch. All profiles have
the same internal dimensions.

170

[ 145

D 120,

100

STUDENT GUIDE
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| Do it Yourself (3/3)

STUDENT GUIDE

4. Create a multi-pocket feature.

= Use the dimensions shown to create a
multi-pocket feature.

5. Save and close the model.

{13 Partl
27 %y plane
27 ¥ planm
27 = plane

== PartBocy
:’Esm1

r [ Bketoh.1

[ = Groove.1
rélﬁﬂsmz
=ia | Mubioookst1

[ Skatoh.3

Cross-Section Through YZ Plane
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L Exercise Recap: Shaft and Groove

STUDENT GUIDE

v Create a shaft feature
v' Create a groove feature

v' Create a multi-pocket feature

Paitl

=7 plare

- {2 plane

-7 24 plane
PE:-:'}:'HEMI

rhes,
rﬁ:a:;u

'-:ﬁﬁamnd
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| Exercise: Shaft and Groove

STUDENT GUIDE

Recap Exercise

15 min

In this exercise, you will create a part that contains features taught in
this and the previous lessons. You will use the tools learned in this

lesson to complete the exercise with no detailed instructions.

By the end of this exercise you will be able to:

Create a shaft feature

Create edge fillets

Create internal and external groove features
Create a pocket feature

Create a reference point and line

Create a cone-shaped groove feature

-
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L Do it Yourself
1. Create the following spool part. u
Section view A-A 1 0 A, 00 || m=-=——---——----
gse . f SN S (0
gae | 0 S N | | - - -
. - gl @ NN f || T
@es _1 F — sl 0 T S J 0 (| .
y 82 A | A
d. L™ T -
1 \ _ n B
E ef @ =| o o RS
L
| = sl
L:L aa\/ Ty Ak N
:._‘Lk.r ™y et - ] !
\ { — ™ ad I i
A
el &8l | | 36
|
@7s @30
8
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L Exercise Recap: Shaft and Groove

STUDENT GUIDE

Create a shaft feature

Create edge fillets

Create internal and external groove features
Create a pocket feature

Create a reference point and line

N SRS N

Create a cone-shaped groove feature

a-*%eaommcal Set.1
* Point.d
#= / Line.1
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| Exercise: Pad, Fillet, Hole and Shell

Recap Exercise

|

In this exercise you will open an existing part that contains a sketch. You will use this
sketch to create a pad, fillet, and shell feature. High-level instructions for this exercise
are provided. &> ] e s e

By the end of this exercise you will be able to:

= Create a pad

i [ Cover
= Create an edge fillet 3 Ny plana
= Create holes ‘“”"'"’FI“

= Create a shell feature
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| Do it Yourself (1/4)

STUDENT GUIDE

1. Open up the part Ex4H.CATPart.

= Open an existing part file using the Open
tool. The part file contains a sketch.

2. Create a pad.

= Create a pad with a length of [175mm]
using the existing sketch.

33| Cover
7% % plana
Yz plane
e 24 planm
it 3 PartBiody
E Padl
k2 Sketoh1

Cover

=7 Wy plarm
=712 plane
=7 T4 planw

g ¥

“5

Pad Definition

— Firgt Lirnit
Type: IDimension j
Length: I'I 75mm E
Lirnit: |N|:| zelection
— Profile/Surtace ————
Selection: W@
[ Thick.

Feverze Side I
[ Mirrared extent

Reverse Direction I

hores > I

i E3

@ 0K I o Cancell Fresiew I
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STUDENT GUIDE
L Do it Yourself (2/4)
3. Create edge fillets. ¥
= Create an edge fillet feature. Select the
top surface and all the six vertical @
edges. ~ [ [
a0 || -
Cover Radius: |25I'ﬂl'ﬂ [ R [ | e e
Wy plare Objectis) tofilet:  |GEENEHCTT—— | | 02090909000 | | o ____
i I ﬂ" Propagation: ITangency j
Jrmpem 7 M ==
F@F.'::: Cptions
[ "".{: .°;It.|hh1 ECnnic ::rameter: IU-5
i El EII ” Trinn ribbans
@ MMore = = I
@ oK I o Cancel I Preview I
o
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| Do it Yourself (3/4)
4. Create holes. ¥
= Create [50mm] diameter holes. Use the top
of the pad as the starting surface and make o
them concentric to the two center radii. Set e o I
the depth to cut through the entire pad Extensian | Tupe | Thread Definitior | ______________
|U|:- ToLast J ______________
Dliarmieter : IEDmm E J
peph: . Hem! w0 (|
Limit:  [Mo selection FosiionngSkeho——— || ||
ffset - IDI‘nI‘n E u iyl gl g @l—
— Dhirection gotborr —— — — (|
Reverse I ITrimmed ﬂ
_’ J Mormal to surface Angle 1|1 Z20deg
|Ho selection
ia Covm @ 0K I w# Cancel I Prewview I
== W) plane
== yu plana
= plane
o=c0d PartBody
ZJPad1
& EdgeFliet 1
Hola.1
Helag
.
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| Do it Yourself (4/4)
5. Create a shell feature. ﬁf
= Create a Shell and select the bottom surface @@
to be removed and specify a thickness of I
[5mm] for the inside thickness. e | e
Default inside thickness: |5mm = b et
Defaulk outside thickness: IUI'ﬂITI ______________
Faces to remove: Hole.ZiFace 4 JE ) R
Cther thickness faces: Mo selection @
@ oK & Cancel
— | Seee| | ||
>,
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STUDENT GUIDE

L Exercise Recap: Pad, Fillet, Hole and Shell

Create a pad

v
v/l e aiER a1/ T AR Y o
v
v

Create holes

Create a shell feature
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| Exercise: Thin Pad, Shell and Holes

STUDENT GUIDE

Recap Exercise

10 min

In this exercise you will create a part that contains features taught in this and the previous
lessons. You will use the tools learned in this lesson to complete the exercise with no

detailed instructions.

By the end of this exercise you will be able to:

» Create pads

= Create a shell

= Create a thick pad
= Create holes

= Create a chamfer
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L Do it Yourself

STUDENT GUIDE

Create the following part.

I

25

50
30
o
|
N NN 10
) ’
R5 — '
\ @11 D5
9 Section view A-A
a 2x45
i T ‘
| | i

20

15
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L Exercise Recap: Thin Pad, Shell and Holes

STUDENT GUIDE

SR S

Create pads
Create a shell
Create a thick pad
Create holes

Create a chamfer
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| Case Study: Additional Part Features

STUDENT GUIDE

Recap Exercise

20 min

In this exercise you will create the case study model.

Recall the design intent of this model:

v The top portion and bottom portions of the model must be created as separate features.
v The holes must created at an angle to the XY plane.

v" The model must be hollow.
v" The holes must be drilled normal to the sides of the handle.

Using the techniques discussed so far, create the model without detailed instructions.
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L Do It Yourself: Drawing of the Handle Block (1/4)

STUDENT GUIDE

You will need to create the following features:

1. Create a multi-pad feature.

= Create the bottom section of the model
with the Multi-pad tool.

2. Create arevolve feature.

= Create the top section of the model
using a revolve feature.

Copyright DASSAULT SYSTEMES

114



CATIA V5 Fundamentals

L Do It Yourself: Drawing of the Handle Block (2/4)

STUDENT GUIDE

You will need to create the following features
(continued):

3. Create a groove.

= Create a cut using the Groove tool. Use the
Project 3D tools to associate the cut to the
revolve feature.

4. Create a plane.
= Create a plane [45] degrees from the XY plane.

5. Create holes.

= Create holes that are coincident with the user-
defined plane.

N\

®
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L Do It Yourself: Drawing of the Handle Block (3/4)
You will need to create the following features \q
(continued):
6. @reate apocket. R W e e e e R
= Create the sketch for the pocketby &
creating one profile, use the tool to
create the remaining three profiles. || TTTTTTTTmTT o
{@Pﬂlﬂ ——————————————
7. Shell the model. il G N
= Shell the model to a thickness of 2mm, e UG (|
except at the bottom where the thickness -0 Mukipod 1
should be different (see the drawing). e LNy 4 -
{ &{Groove.1
=]/ Skatoh 3
8. Create dress-up features. r@“d;:aw
= Complete the model by adding a 5mm fillet r Hd:kzm
to the top edge and a 1mm x 45 degree Pooket 1
chamfer to the two edges shown. EEE}:::‘*E'
S EdgeFiat1
L @mantay
@~ Geometroal St 1
=27 P
>

Copyright DASSAULT SYSTEMES

116



CATIA V5 Fundamentals

STUDENT GUIDE
L Do It Yourself: Drawing of the Handle Block (4/4)
Use the dimensions shown to complete the Handle Block part. \;
80
1 N | 7= o 5 e e A e e R e
45
R R VU | A L [
V‘ """""""
) AL = XN >l
[ O °
2 | %EE of L N N e e
o ||l == s Sy .
h \ LﬁA sl N T /7 < ... ..
) Chamfers=1x45°
Thickness=2
o
Copyright DASSAULT SYSTEMES 117



CATIA V5 Fundamentals

STUDENT GUIDE
L Case Study: Handle Block Recap
I\‘.-:
; ¥
v' Create a multi-pad feature
CCEEIEERE RN e s | ——
v_ Create a groove feature | 4
v’ Create reference geometry |
v Createholes |
v Create a pocket goren. N U e
-awﬁ
i
v" Shell the model [ LA 0
w93 PartBod
v' Create dress-up features F?ﬂm;m ——————————————
Shait1
[ 7 Bkatoh 2
[:g"limvﬂ
#a[ 7 Skatoh3
] Hokat
T Bkatchd
Hola.2
SkatohS
Pookat. 1
Es-pjsmuha
&2omall1
&) EdgeFliat
L Gcanil
2~ 1) Geomelrioal St 1
&= Plar.1
>
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| Dress-Up Features

STUDENT GUIDE

Learning Objectives

Upon completion of this lesson you will be able to:

v Apply a draft

v’ Create a stiffener

v’ Create threads and taps
v’ Edit features

4 M8 holes

Section cut A-A
Draft=4

Q84

B

300

138

4 Hours

R1
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L Case Study

L

The case study for this lesson is the Casing used
in the Drill Press assembly.

Design Intent

v The inner ribs of the Casing should be created
using Stiffener features.

= Stiffener features provide the most

efficient method of creating this geometry.

v The Casing should have a 4 degree draft.

= This part would most likely be
manufactured using the Molding process,
which requires drafts.

v The Casing should have taps defined for all
the holes.

= Taps can be represented in a simple
manner without having to create the
complex geometry, which can be time-
consuming and resource-intensive during
regeneration cycles.

322

4 'm

Sectien cut B-B

800
660

a2

4 M8 holes

Detail C

138

STUDENT GUIDE
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STUDENT GUIDE
L Stages in the Process
b
" -~
1. Apply a draft.
2. Create a stiffener.
3. Create threads and taps. AN 4000 || T
4. Edit features. @ A« U R $ 0000 | rmmmmmmmemm—ee-
>
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STUDENT GUIDE

L Apply a Draft

Draft features are used to apply an angle to a part
surface relative to some reference. Material is
added or removed depending on the draft angle and
the pull direction applied during the operation.

v Whenever possible, use the same reference for
the parting and neutral elements. Doing so can
often avoid unexpected geometry.

v Whenever possible, create parts in the following
general order:

1. Main part features
2. Drafts
3. Fillets
4. Shells
5. Minor part features

L Create a Stiffener

In CATIA, stiffeners are created by extruding and
thickening an open-sketched profile.

A.From Side
The sketch is extruded in the profile plane and
thickened normal to it.

B.From Top
The sketch is extruded normal to the profile plane
and thickened in the profile plane.
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L Create Threads and Taps

A thread is a helical groove outside of a cylindrical
shaft, while a tap is a helical groove inside a
cylindrical hole.

v In CATIA, the actual geometry of threads and
taps is not displayed. It is represented on the
part cosmetically.

v The features contain parameters that define the
intended thread and tap geometry, such as
diameter, pitch, and depth.

v It can also be displayed in a drawing view.

L Edit Features

Feature editing and manipulation, beyond
dimension changes, is often required as design
intent changes or modeling strategies evolve.
CATIA has several functionalities that enable you
to edit features,

v' Define in work object

v/ Reorder features

v' Properties

v’ Filters (Search)

v’ Parent-child relationships
v Resolve feature failures

Tap

g

Thread ﬂ

STUDENT GUIDE
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L Main Tools

Dress-Up Features

Draft Angle: Creates a basic draft.

Draft Reflect Line: Creates drafts on non-
planar surfaces, such as a cylinder.

Variable Angle Draft: Creates a draft that has
different angles at transition edges.

Thread/Tap: Applies threads or taps on shafts
or holes.

Sketch-Based Features

Stiffener: Creates a stiffener by extruding and
thickening an open-sketched profile.

é@@@@

RV R

STUDENT GUIDE
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STUDENT GUIDE

| Exercise: Reflect Draft

Recap Exercise

|

In this exercise you will practice creating drafts. High-level instructions for this || ===c—ccccco-
exercise are provided.

By the end of this exercise you will be able to:

= Create a basic draft

= Create a reflect draft
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STUDENT GUIDE
| Do it Yourself (1/5)
Newpart ¥
1. Create a new part. @ % -
= Create a new part with the geometrical set. Enter part neme [Partz
[] Enable hybrid design
2. Create a shaft. o Create a geometricalset | | | mm—m= - - mm—— -
= You will create a sketch of the shown profile [ cCreate an ordered geometricalset | (¢
and use that to create a shaft feature.
a. Create the sketch on the YZ plane. [l Do rct show this diglog &t staebep | | |~~~ T T7
b. Create a 360° shaft feature. | | e
e R | | T
@ b R
0 O H (Y]
40 W W
H
_.N & . __.____.__._ o _
>
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STUDENT GUIDE
L Do it Yourself (2/5)
3. Create a basic draft. gf
a. Select the walls of the cylinder as the faces to draft
and the top surface as the neutral and pulling
directon. -~ T
b. Specify a [6deq] draft ange. e
O e [
Draft Definition [T || | e e
Draft Type: Iﬁgl ______________
Angle : |Edeg E ______________
Facelz) to draft; |Shaft.'| “Face.1 @I
[ Selection by neutrsl face
— Mewtral Element
Selection: Shaft. 1\Face.2
Fropagatior: I Mone j
— Pulling Direction
Selection : [Shaft.14Face.1
' Controlled by reference
hiores > I
& Cancel Freview
. | |
>,
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| Do it Yourself (3/5)

STUDENT GUIDE

4. Create a Reflect draft.

a. Create an offset datum plane that is [100
mm] from the xy plane in the negative
direction.

b. Select the face of the cylinder to apply
the reflect draft.

c. Click OK on the Feature Definition
Error.

d. Define the parting element as the offset
plane created earlier.

Feature Definition Error ' X|
e. Deﬂne the pu”Ing qlrecuon as the Offset ] Mote that one of the selected faces iz already drafted.
plane Created ear“er. . Howwewer, you can draft it again.
f. Ensure that the pull direction is correct.
4
\
Anle : IE‘deg—E —Parting Element

4 Define parting element
Facel(s) to draft: |1 Fare
Pulling Direction Selection: Flane, 1

Pulling Direction Pulling Direction @ Lirnitimg Element(s): |No selection QI
[ contralled by reference

< <Less I

@ oK I o Cancell Preview I
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L Do it Yourself (4/5)

5. Create a pocket.

a. Select the top surface of the pad and sketch the
following profile. Use the existing face of the pad to
create a [1L0mm] offset.

b. Create a pocket that is [50mm] deep.




CATIA V5 Fundamentals

STUDENT GUIDE
| Do it Yourself (5/5)
6. Create an edge fillet. wf’
a. Select the edges around the top and Radius: B e I N . o e i
bottom profiles and specify a [5mm] Object(s) to filet: T
radius value. Propagation: ITangency j _____________
7. Hide all the references plane. /T tsbers
Maore x> I _____________
8. Save and close the file. ey @ ok | Scancel | preview || | f-mmmmmomooooos
Conf. Dep.
>,
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L Exercise Recap: Reflect Draft

STUDENT GUIDE

v Create a basic draft
v Create a reflect draft

Conf. Dep.

==i-% Geometrioal Sat.1
i Planm

\
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STUDENT GUIDE

| Exercise: Stiffeners and Draft

Recap Exercise

)10 |

In this exercise you will use the new skills you have acquired to create a partthat || -===--=-------~
contains a draft and four stiffeners. You will use the tools used in the previous || ______________
exercises to complete this exercise with no detailed instructions.

By the end of this exercise you will be able to:

= Create a new part
= Apply draft to a part

= Create stiffeners
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STUDENT GUIDE
L Do it Yourself
5
1. Create the part shown below. -
120 Draft Angle 10 || """ T TT
1 A F5 Ri
_T dee S 2 I
o i ; r+ 1 % 4 ey
[P o
) d ~ e RS
.. -
L 4 R& . |
20
100
A
SECtion wiew A-A
>
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L Exercise Recap: Stiffeners and Draft

STUDENT GUIDE

v' Create a new part
v' Apply draft to a part
v' Create stiffeners

23 EX5C
7 Xy plane
7 ¥z plane
7 ZX plane
-Pu-taody
Pad.1
(J Draft.1
¢B) Shell.1

)

\
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STUDENT GUIDE

| Exercise: Thread

Recap Exercise

|

In this exercise you will create a bolt and complete the exercise with the techniques || - ______
and tools you have already learned, without any detailed instructions.

By the end of this exercise you will
be able to:

= Create threads.
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STUDENT GUIDE
L Do it Yourself
. . . . A\
1. Create the bolt part with the dimensions given below. ¥
J—— 11—
R 0.2 ! | !
| |
i | 22
T, 1 [N
Loy Iy
1w | L B
oy |
[ I
| i | | I |
M 5 - 5
>
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L Exercise Recap: Thread
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v' Create threads

- "M
o xy plamer
7 yEpkme
= g e
r;ﬂmm

Peek
< Gkedch. S

Pept= LU
Fieh=05mm
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L Exercise: Features Activation
Recap Exercise .
|
In this exercise you will open an existing part and investigate how it was modeled. @~ || ---—-------—---
High-level instructions for this exercise are provided. W ..
By the end of this exercise you will be ableto: W __
» Review the specification tree geiont
7 ZX plane
»= Hide features il
= Activate features F-::z::;
Hale.1
%a;uu.n.e
[ Skarch.g
%:;mnﬂ
§5} RectPottsm.1
[ZA Skatch.14
Ldgelillect
EdgeFller2
Ldgalillai
'8} Geametrical Sett
y
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| Do it Yourself (1/2)
1. Load Ex3E.CATPart. wf
2. Review the specification tree.
= Review the specification tree and
note the hiddemamdideaciivated S = ) RE e e e
featlres. S S es - = .
Part.
Bvpes - W e e
@fmm
_ Rz BN 00000000
3. Hide the default reference planes. =B putsody
= The reference planes are no longer T?:f;ml “““““““
required to simplify the display. Hide T‘@?:d.z
them from visible space. Er*’-‘ —
Hole. 1
A skatch.a
{g]Hole.2
T Sketzh.9
s
T-i-@smh.u
o 7)rada
#5\ sketch.13
= $%% RectPathem. 1
Telroes
#5A sketch. 14
{5 Edgelet. 1
(i) EcgeFlet.2
O Ecoerlet.3
=75 Geometrical Set. 1
>
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STUDENT GUIDE

4. Activate the edge fillets.

= The last three features in the

specification tree have been deactivated.
Activate these features.

5. Close the model. 3 1Pamt
=’ ¥y plans
.=7yz plane
7 2 plane
- PartBody
Pad.1
(A Skatoh.1
Ped2
[\ Sketoh2
Hole.1
[Z, Sketoh3
Hole2
[ Skatoh9
Hols.3
[\, Sketoh.11
F]Pada
§13 ReotPattam.1
Holed
[ Skatoh.14
@ &) EdgeFiliet.1
&) EdgeFillet2
@ EdgeFlliet3
2} Geometrioal Set.1
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L Exercise Recap: Features Activation
v' Review a specification tree
vIRFICENMEATULESE R | I oo s
v{ Activate features &= = | -
o
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L Exercise: Update Error Management
Recap Exercise ¥
.
In this exercise, you will open an existing part file, update it and resolve any feature ||
failures that may occur. High level instructions for this exercise are provided. ||~~~ 7777777
By the end of this exercise you will be ableto: ||t
= Troubleshoot a part that contains features that fail.
x
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In this exercise, you will open an existing part file,

update the part and resolve any feature failures.

1. Open Ex5e_error.CATPart.

= Open an existing part file using the
Open tool and investigate the features
in the specification tree.

2. Update the model.

» The icons in the specification tree
specify that model needs to be
updated .

- % plane
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L Do it Yourself (2/3)
3. Resolve feature failures. @
= Once CATIA tries to regenerate Pad.3,
sketch.3 fails. CATIA prompts you to edit the
sketch. Review the sketch and make a noteof | TTTTTTT oIS
the missing references. Delete them andexit
the sketcher workbench.
2| | |-
@ Feature Diagnosis - Edit l ——————————————
Sketch. 3 ou need to edit the skebch to solve these problems, Dieackivak
Mo geometry specifications are associated ko Edge. 1. You can delete, isolate or ... ‘ﬂl ______________
Edge.1 Error Iso_latel
Projection.2 Mo geometry specifications are associated bo Edge. 1. You can delete, isolate or ... j Delete l ______________
¥ou need ta edit the sketch to solve these problems,
-
>,
144
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| Do it Yourself (3/3)
, ] 5
4. Resolve feature failures (continued). 2
= The second feature failure occurs
because of an update cycle error
between features Pad.5 and T
Shell.1. After reviewing the — p— e |
el ool (D62 e —peaciae |
reordeI’Ed tO occur bEfOI‘e Pad5 Sketclh.? Feature invalved in an update cycle: Isol—latej ______________
. Deleke
a. DeaCtlvate Pad5 and then Feature invalved in an update cycle.
reorder Shell.1 to occur beforeit. (T mmmm
b. Select Deactivate in the Update | e e e e
Diagnosis dialog box. Hole.2 and
Hole.3 also need to be I H——SS—N—N————————————————————_—
deactivated since they are I W
children of Pad.5. e
c. Reorder Pad.5 to appear after [3] Hidefshaw
Shell.1, since the Sketch for S Properties
Pad.5 needs a face from Shell.1
feature. Deefine In Wiork Object
d. Activate all the three features that Y cu -
were deactivated. e 1 oC
5. Save and close the file. 2 o curkd Defintion...
Paste Special. .. :
Edit Parameters
Dielete Del Edit Sketch. 7
Parents/childran, .. | E%Iusert DT | Conf. Dep.|
@ Local Update E} Reorder...
>
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that fail.

v' Troubleshoot a part that contains features

3 Flanged Connector

. xy plane

. yz plane

X plane
{ElgParameters
i'{;.-‘r MainBody

$-F)Pad.1

=7 Pad.2

Draft.i
{Jloratt.2
)/ EdgeFlliet.2

Chamfer.1
$-F]Ped.3
=29 Pad A
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L Case Study: Dress-up Features

Recap Exercise .

| |

You will practice what you learned by completing the case study model using || === --------
only a detailed drawing and hints as guidance.

In this exercise you will create the case study model. Recall the design intentof || == —==—-—————-
this model:

v The inner ribs should be created using stiffener features.
v The casing should contain a four degree draft.

v The casing should have taps defined for any holes.

Using the techniques discussed in this and the previous
lessons, create the model without detailed instructions.
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L Do It Yourself: Drawing of the Casing
L
Create the model using the drawing provided here. \fi;
430 e [1E T O11ES B O O | -t e e s
A Section cut A-A
- Draft=4
I e B I
(7 —— | ™ 4 ..
; | col I
Nl B _ Loan 1 =S _—Ul Bzlg1g S | e
(e < | (S RIS R o f o
NS == = L/ 1
\ ‘ |
4
A 822 .
: Detail C
Section cut B-B 800 ) (38
60 ‘ 660 :
T |
10
m —=
(sp}
(q\] ~—
3 798 il
o
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L Case Study: Casing Recap
b
" -~
HCag&® s
~—"xyplane 4 ||
v' The inner ribs should be :":}'zpm ______________
created using stiffener bl X Plane
features. i" ——————————————
| | t-F)pad
v' The casing should contain _@Dm&_l --------------
a four degree draft. —)EdgeFilety. 0900 0 0 AOENCEEEEEESY 0 | -
v' The casing should have =@shelll 00000 Ay 0000 | |
taps defined for any holes. irPad.z
) EdgeFliet.2
¥~ ZAl Stiffener.1
#-5) Geometrical Set.1
>
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| Reusing Data 6

Learning Objectives
Upon completion of this lesson you will be able to:

v Duplicate Features

v Transform a Body

v Copy and Paste the Data
v' Insert Data From a Catalog

Copyright DASSAULT SYSTEMES 151



CATIA V5 Fundamentals

L Case Study
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The case study for this lesson is the Engine used
in the Drill Press assembly.

L Design Intent

A. The side fins must be created using a
rectangular pattern.

= This avoids having to create and sketch
each pocket individually.

B. The hole pattern must be created using a user-
defined pattern.

= This feature can also be created as a
rectangular pattern; however, a user-
defined pattern will enable you to
customize the hole locations.

C. The model must be partially created by copy
pasting the features.

= This is one way of quickly recreating
duplicate features.
D. The model must include features from a
catalog.

= This is an easy method to retrieve data
from a source that is accessible to
everyone.
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L Stages in the Process

1. Duplicate Features

2. Transform a Body

3. Copy and Paste the Data
4. Insert Data From a Catalog
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L Duplicate Features

In order to avoid creation of each feature
individually, duplication tools are used. Two types
A.Mirror: While designing parts, it is better to

of duplication features:
identify areas of symmetry before you start

building half of the part, then using the Mirror s

making the model. This enables you to plan and
tool to build the other side.

reduce the amount of work needed by only

B.Pattern: Using Patterns you can create several e
identical features from an existing one and
simultaneously position them on a part. Three
different types of patterns are:

i. Rectangular patterns are linear and can

be created in two directions.
ii. Circular patterns are radial and defined

about an axis. ‘ I::>
iii. User patterns use an existing sketch of

points to define the location of the

instances.
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L Transform a Body

Transformations are used in a multi-body
context. Transformations are required when you
have some geometry that has been created in
one location and which needs to be moved into a
specific position. These transformations enable
you to move a body by translating it along an
axis, rotating it round an axis, or moving it
symmetrically about a plane.

The Scaling option allows to shrink or expand an
entire body based on a single reference. In the
design of the model for an injection molded
plastic part, the design part will often be scaled
up, to account for material shrinkage.

Symmetry

Scaling

STUDENT GUIDE
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L Copy and Paste the Data

Features can be duplicated by copying and pasting
them within a part. The pasted feature is identical
and completely independent of the original feature.
To copy and paste, you can use any one of the
following techniques:

v" Click Copy then Paste in the Standard toolbar
v’ Select Edit > Copy then Edit > Paste

v Press Ctrl+C and then Ctrl+V

v" Right-click then select Copy and Paste, or

v" In the geometry area or the specification tree,
press and hold down the Ctrl key and drag the
selection and drop in the geometry area or the
specification tree.

Paste on
the flank

Copy the hole

STUDENT GUIDE
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L Insert Data From a Catalog

Catalogs are sets of frequently used features or
components which are stored as a library of
information. You can retrieve these features or
components to avoid recreating geometries.

Catalogs can be built of two types of features: % N

A.User Feature is a group of features that exists
as one entity and when placed in a model, it is
represented by a single feature.

B.PowerCopy is also a group of features that
exist as one entity. However, when placed in a
model the original order and the state of the
features are preserved. This makes it easy to
modify the features after placing the
PowerCopy.
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L Reusing Tools

Transformations

Translate: moves a body in a linear direction
Rotate: rotates a body around a selected axis

Symmetry: mirrors a body without duplicating it

Mirror: duplicates selected features across a
reference plane to create mirror effect

Patterns

H Rectangular Pattern: creates array of selected
features in linear directions

E Circular Pattern: creates array of selected
features in radial directions

User Pattern: creates array of selected
features using locations defined in an existing
sketch of points

E Scaling: shrinks or expands an entire body
based on a given ratio

x|

= | R
[*

‘Q}

STUDENT GUIDE

El[EE
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| Exercise: Patterns

Recap Exercise

|

In this exercise you will practice creating and manipulating patterns. High-level || 77777777777~
instructions for this exercise are provided. | o

By the end of this exercise you will be ableto: e

= Create a rectangular pattern

= Remove instances from a pattern

= Explode a pattern

= Modify an instance of the pattern
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| Do it Yourself (1/3)

You will be opening up an existing part,
creating a rectangular pattern, removing some
instances, exploding the pattern, and
modifying some instances of the pattern.

1. Open the file Ex6B.CATPart.

2. Create a rectangular pattern of
Pocket.1.

©)

O

Rectangular Pattern Defini 2l

First Direction | Second Direction I

I

Parameters: IInstance(s) B Spacing

Spacing : |4mm

Lergth : |6E|mm

ristancels) : I 16

—Reference Direction

Reference element:lchamfer, 1'Edge. 8

Reverse I

’;bject:lPocket. 1

[ keep specifications

Object bo Patkern

Mare = I

@ ok | @ cancel | Preview |

Rectangular Pattern Defini

Firsk Direction | Second Direction |

Patameters: IInstance(s) & Spacing

Instance(s) : |2

Spacing : |3.5mrn

Lergth : |3.5mrn

—Reference Direction

Reference element:lchamfer, 1'Edge. 7

Reverse I

’70bject ko Pattern

Object:ancket. 1

[ keep specifications

Mare == I

@ ok | @ cancel | Preview |

STUDENT GUIDE

21X
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| Do it Yourself (2/3)

3. Remove the following instances from
the pattern.
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| Do it Yourself (3/3)
4. Explode the pattern. wf’
Definition. .,
5. M0d|fy the tWO pOCketS as per the Edit EEfEmErc-ma— 200000 M e e e e e
following sketch. Edit Pocket.1
Expiode.. | [N I
6. Save and close the file. Comee Y ittt
Eg EEUT— $ 000000 e e ST e
(@) C=acieziie | (| | I T S
Reset Propertes (0
1.5 I
>
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L Exercise Recap: Patterns

Create a rectangular pattern

v
v SRemove instances JifCIueREuEE i —_—_—_—__ e e
v
v

Explode a pattern

Modify an instance of the pattern
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| Exercise: Patterns
'.\".
Recap Exercise .
| |
In this exercise you will use the newly acquired skills to create a part containinga ||~~~ ~~~~~"7777-
circular pattern. You will use the tools used in the previous exercises to complete this || ---—=——---———---
exercise with no detailed instructions. |
By the end of this exercise you will be ableto: = >~==X». = || ===
= Create a new part
= Create a circular pattern
y
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Create the part as shown below:

Section view A-A

@150

12

RS
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L Exercise Recap: Patterns

v" Create a new part

v' Create a circular pattern

o3| ExSC

L7 Xy plane
L7 Y2 plane
7 TX plane

=={3 Partody

T 0srat
£-5\ sketch, 1

STUDENT GUIDE
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| Exercise: Patterns Modifications |
Conf. Dep. ¥/

Recap Exercise

|

In this exercise you will modify an existing pattern by exploding and removing
instances. You will also copy and paste one of the exploded instances and make || --—=——=—-———---
changes in the copied feature. High-level instructions for this exercise are provided.

By the end of this exercise you will be able to:

= Explode a pattern
= Remove instances of the pattern
= Copy and paste features

= Modify the copied features
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| Do it Yourself (1/3)

In this exercise, you will open an existing part
file and manipulate instances of a pattern.

1. Open Ex6Econeholder.CATPart.

= Open an existing part file using the
Open tool and investigate the features in
the specification tree.

2. Edit the pattern and remove instances.

» Remove two instances of the pattern by
clicking on the pattern instance dots.
Note that the fillet feature will fail
because it was created after the pattern
feature. Removing instances of the
pattern will also remove references for
the fillet feature. Select Edgefillet.10,
select Edit, and click OK to remove the
missing references. Click OK on the
Edge Fillet definition dialog box.

O,
DERsLEa9 e W

Update Diagnosis: Part2 ilil

Feature Ciagnosis Edit

EdgeFilet. 10 A face, an edge, or a vertex is no longer recognized. Deactvate
Face 15 A face, an edge, or a vertex is no longer recognized. w
Face, 16 A face, an edge, or a vertex is no longer recognized. —

A face, an edge, or a vertex is no longer recognized.

STUDENT GUIDE

Feature Definition Error il

": 0 edge(s) and 2 face(s) can't be Lsed,
L] Clicking OK removes these specifications.
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| Do it Yourself (2/3)

STUDENT GUIDE

3. Explode the pattern.

= Explode the pattern and notice that the fillet
and shell features that were created after
the pattern are not deleted.

4. Copy and paste an instance.
= Copy Pad.2 and paste it into the same part.

5. Modify the copied instance.

= Edit the sketch of the copied pad and move
the sketch to the centre of the part. Change
the pad length to [100mm].

&) EdgeRllet.10
{J) shell.1
= 7] Bdi0
#\ Sketch,10
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| Do it Yourself (3/3)

6. Add adraft and fillet to the instance. wf

= Add an [8 degree] draft and [Smm]
fillets to the copied instance.

7. Save and close the part.

— &) EdgeFillet.10

— & Shell.1 -
7] Pad.10

&ﬂ Draft.9 o
& EdgeRillet. 11
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L Exercise Recap: Patterns Modifications

Remove pattern instances

Explode pattern

Copy and paste a pad instance

Modify the copied pad

N et

Create a draft and fillets |} e

%] Part2
.. Xy plane
..” yZ plane
.7 2X plane
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| Exercise: Pattern and Catalog

Recap Exercise

KN |

In this exercise you will create a phone model. You will use the tools learned inthis || "~~~ "=~ ~7777~~
lesson to complete the exercise with no detailed instructions. | cemmmm oo

By the end of this exercise you will be able to:

= Create a pattern
= Remove instances of a pattern

* Insert a feature from a catalog
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L Do it Yourself
I\‘.-:
3
2 Detail B
[mmmn W mmn - Shapetinserted from the M e s s E R
| PhoneSocketConnector catalog T R2.25
NI T .
- | o1 W R s
L A7 N
@6 ! | I \\ N (T T T T
15 R2 /7717 ) 17717 |
o \ 1} 6 1} T D S | =
R15 |
R5 ﬂ S | R N Y L2 R | e
JH AN -y .
| 7 5
~ L TR LR e
A A |
. 4= - |
] i |
= |
= & s | | B
S=2 L — | B
D 5 |
SHO |k
g N J \_ i J
|
%‘ Section A-A
L b
"\
J
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v' Create a pattern
v Remove instances of a pattern
v Insert a pocket feature from a catalog

— ) EdgeFiliet.3
#-: ] Pocket.1
#-7)rad.3

— §$2 RectPattern.1
#- | Pocket.2

=~ Geometrical Set.1
s Y Axls

. Z Axia

&= * Point.l
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Recap Exercise

35 min

You will practice what you have learned by completing the case study model
using only a detailed drawing and hints as guidance.

In this exercise you will create the case study model. Recall the design intent of
this model:

v The side fins should be created by a rectangular pattern
v The hole pattern should be created by a user pattern
v/ The model should be partially created by copying and pasting features

v' The model should include features from a catalog

Using the techniques discussed so far, create the model
without detailed instructions.
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L Do It Yourself: Drawing of the Engine (1/3)

The following steps offer useful hints to guide ¥
you through the creation of the engine part:

1. Open CaseStudy.CATPart.

2. Create a rectangular pattern for the side fins.

3. Create a user pattern for the hole pattern.
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The following steps offer useful hints to guide you
through the creation of the engine part (continued):

4. Create copies of Pad.3, Pad.5 and
Hole.1 one after the other and
paste them one by one into the
model.

5. Move the pasted features into a
separate body by selecting the
features, and selecting Insert In
New.. from the contextual menu.

6. Translate the body to a distance of

[40] in the X direction.

Vs

L L/

40

Cenker Graph

Reframe On
@ Hide/show
@ Froperties

Define In Work Object

e+

Copy Chrl+-C
@, Paste Cerl-+
Paste Special. ..
Dielete Del

Parents/Children. ..

@ Local Updake

Replace. ..

Definition. ..
Edit Parameters

Edif Sketch. 7

— 4

E} Reorder. ..

{) Deactivate

Reset Properties
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L Do It Yourself: Drawing of the Engine (3/3)
The following steps offer useful hints to guide you %
through the creation of the engine part (continued):
7. Insert data from the supplied CaseStudy.catalog. - O | e —————
8. Reorder the catalog Shaft feature to occur before ...+
Pocket.4 in order to apply the pocket feature to the
catalog geometry. ] R es e S
v,
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v

v

The side fins should be created by a rectangular
pattern

The hole pattern should be created by a user-
defined pattern

The model should be partially created by copying
and pasting the features

The model should include features from a catalog

{553 EdgeFliet.5
Chamfer.1
5 EdgeFilleL10
3 shatt.2
' Pocket.4
Pad 5
Edget-lllet12
i Hole.3
$%¢ RoctPattom.1
$=Ze UneuPattom.
#-57 Amenbial

E-127 Geometrical Set.L
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Learning Objectives
Upon completion of this lesson you will be able to:

v Apply Material Properties
v Analyze the Model
v' Create Formulas and Parameters

D 4 Hours
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The case study for this lesson is the table used
in the Drill Support assembly.

L Design Intent

v' The model must be made of aluminum.

» The material selected for this part is
aluminum. The material properties of
aluminum in the CATIA library will meet
the requirements.

v' Model geometry must adhere to the following
criteria (which can be verified using
measurement tools and enforced using
formulas):

a. Create a hole that is always 2mm above
the bottom oblong holes and is centered
horizontally.

b. Overall width must be 80% of the length
(L).

c. The thickness of the model is always 1%
of the length (L).

d. The thickness of the ribs is two times the
thickness of the model.
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L Stages in the Process
'.\".
1. Apply Material Properties \
2. Analyze the Model
3. Create Formulas and Parameters ~ /f »p»  ~_ || 7T mmmmmm s
>
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L Apply Material Properties
,,,,,,,,,,,,,,, 4

In CATIA you can apply material to any part. SN T \‘ :
These material properties (e.g., density) affects the Properties | Structural Properties ———————— |
mass of the part. These properties play important important for "°_““g""°d”_'”5|?e+°1°”—f“2 i
role in the structural and thermal analyses of the e T 4 fomen b el B it

structural " | Density[2710kg_m3 :
part analyses 3 Thermal ExpansionW i ——————————————
CATIA has a default library of materials already | Viekd Strength]3 5007 2 [
installed. Your company may have custom
materials created to conform to your requirements. ~  ~ @& || --------------
You can render the material on the modelusinga ¥ ~ > & N || ______________
customized view mode or shading with material
mode. N Ty Y

L Analyze the Model Rendering
yi
There are three types of measure modes: material.
A. The Measure Between tool Second point
B. The Measure Item tool
C. The Measure Inertia tool
All measurements can be saved in the First
specification tree by selecting the Keep Measure point
option. All measurement tools have an option to
create a geometry. Points, lines, and axis systems
related to measurement can be created to illustrate Mo
the measurement. This is called as measurement GeogRty
geometry.
>
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L Create Formulas and Parameters
I\‘.-:
. A w5 Parl ‘.
All features and elements in CATIA are unique. fgvm
Once the features are created, they receive a 7 R plan
A . . 7 B plane
unique identifier (parameter). These parameters o Paarn Al
can be used to create formulas. Formulas are w ______________
equations that relate one parameter to another and =35 Rolatons
ensure that the design intent is maintained. ﬁ:ﬁ:t’ﬂﬂﬂm “““““““
Formulas are stored under the Relations branch of fyFomda? ‘Hoe DlemeterwOutw Radwe2d | | ______________
the specification tree. P [
PartSody
1 Alumirm
In addition to system generated parameters you B R | 2 e SR s A
can create new parameters. Such parametersare e
called as User-Defined parameters. User-Defined
parameters are isolated until they are related to
some geometric parameter in the model. User-
defined parameters are stored under the
Parameters branch of the tree.
It is important to consider units when you write
formulas. If units are not specified in a formula, the
default unit is used (i.e., meters). This is
particularly important if you are adding or
subtracting a numerical value.
>
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STUDENT GUIDE

L Main Tools

Measure M"

between the elements in a model

Measure Between: measures the distance ﬂ‘

=)
it
f2l)
;1

Measure Item: measures a specific element in
a model

[~

Measure Inertia: calculates the mass
properties of the model

=

[~ |
ms|

Material =

Apply Material: applies material to any part in CATIA 5

o] 2 B ok @ 8-
B

Knowledge

Formula: creates new user-defined parameters
and creates relation between different
parameters
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| Exercise: Material and Measures

STUDENT GUIDE

Recap Exercise

15 min

In this exercise you will use the measurement tools to determine specific dimensions
on an existing model. High-level instructions for this exercise are provided.

By the end of this exercise you will be able to:

= Apply material to a model
= Take measurements

= Calculate mass properties
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| Do it Yourself (1/2)

STUDENT GUIDE

1. Open Ex7B.CATPart.

2. Apply Iron material to the model.

3. View the applied material.

4. Determine the width of the part.

| 7 Wy plarm

Parti

o7 WY plana
L5 Yl
2> 3 plane
‘3 PatBedy
§

Partl

.7 JR phane

e T plarm

3 PanBody

& lron
-Plu'hlul

=il MamuneEdga.l

(£ Langtihe8 Smm
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STUDENT GUIDE

| Do it Yourself (2/2)

5. Calculate the distance between the three ¥
center points of the three holes.

6. Determine the mass of themodel. [ 2 NNK. XX

7. Measurethe angleas shown. "= [ & N N x>~@§{ ||l
8. Save and close thefile. — f 0 s gL, 0
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L Exercise Recap: Material and Measures

STUDENT GUIDE

v" Apply material to a model

v' Take measurements

v' Calculate mass properties

] Part]
.. iy plane
== yz plane
p=_ 24 plane
=3 ParBocy
=W Iron

calue
f%mﬂgﬂ

Langth=E5mm
=i W oasureBslwesn.|
Length=2dmm
=" MeasureBsiveen 2

Length=25mm
= N Inertiaolune. 1

W ==l 196kg
=5 MesnreBeiwesn 3

Angle=52dag
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STUDENT GUIDE
L Exercise: Parameter and Formula
A
Recap Exercise .
| |
In this exercise you will practice maintaining design intent by creating || "~~~ 777777777~
formulas and parameters. You will use the tools used in the previous || - mmmmmmmm -
exercises to complete this exercise. High-level instructions for this exercise || _____ .
are provided.
By the end of this exercise you will be able to:
A
= Create formulas g
= Create user-defined parameters
q
T RRdmim
y
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STUDENT GUIDE

| Do it Yourself (1/7)

1. Open Ex7D.CATPart. A
" Open an existing part file using the tool.

2. Review the model.
" Review the model creation. Are there any existing formulas> [ | 7777777770 o
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STUDENT GUIDE

| Do it Yourself (2/7)

3. Control all Pad.1 dimensions with the width.

= Create formulas so that changing the width of
pad.l also updates the radius and the length.
The radius should be 8% of the width and the
length should be 75% of the width.

Formulas: Pad.1

[ Incremental
Filker On Pad.1
Filter Mame |
Filter Type : ILength j

Double click on a parameter to edit it

R14.4 &3

136ika
Length

2]
Irmpiort I

Formula

Farameter
PartBody'Pad.14FirstLimit\Length 1.35mm
PantEody4Pad 1%5econdLimitLength Omm
PartBodytPad 14 ThickT hinl Tmm
PartBodysPad. 14 ThickThing Omm
PartBodyhSketch. 14A adius. 948 adius 14.4mm
PantBodySketch. 140 set 2850 ffset 180mm

= PartBodySketch. 1401

= PartBody\Sketch. 140 ffzet 2840ffzet “0.08  pes

Edit name or value of the current parameter
[PartBodyPad. TsFirstLimitLength [135mm
Mew Parameter af twpe ILength j wfith I Single Value j Add Formula I
Delete Formula I

Delete Parameter I

1 @ Apply J - EanceIJ

193

Copyright DASSAULT SYSTEMES



CATIA V5 Fundamentals

STUDENT GUIDE
| Do it Yourself 3/7)
4. Create a formula. x
= Create a formula to link the diameter of
the co-axial hole with the outside
radius. The co-axial hole’s diameter | &8sy |\ [ mmTmmm o s
should be two- third (2/3) of the outside | AKX % |\ |\
radius.
A14.4 &a
Outsideradius | '\ ] s ———— -
Formulas: Hole.1
[ Incremental e T GEINNNY T V|
Filter On Hole.
Filter Name :|*
Filter Type : [Length j
[iouble click on a parameter to edit it
Parameter | Walle | Formula | Active |
PanBadytHale. 14 HaleLimit. 14D epth 1125
Parodyioe 1 HoleLink 1D eefromSurfsce Do {138)
PartB ody'Hole. 1% Diameter Smm = PartBoc
“PartBodytHole 14T ap depth’ 10mm
“PartBodyHole. 14T ap diameter T1mm
FartB odytHole. 14Fitch Trom D B e
Edit name or walue of the current parameter g\
|PartB adyHale. 14Diameter Smm
New Parameter of tupe lLength ﬂ WithISingIe Walue j Add Farmula l
Delete Parameter l Dielete Formula l
@ 0k | @ appl | @ Cancel |
>
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| Do it Yourself (4/7)
o
The next two steps are used to create a formula \;
that controls the radius of EdgeFillet.2 based on
the arc length of EdgeFillet.1.
5. Measure arc length of the edge fillet.
= In order to use a measurement in a il f' Q ____________
formula, you must create the measurement ompae [ N oo s
before creating the feature where you want ""'I‘::m
to use it. As a workaround, define By D $ O | T
EdgeFillet.1 as the object and take the ? P T L O | s e s
measurement. By doing this, the @m:“
measurement comes before EdgeFillet.2 in 5 EcoaFat 1 P s
the regeneration cycle: 774 EdgeFet.2 k n' ______________
a. Right-click on EdgeFillet.1 and select e MesreEie.
Define in Work Object. Lengthe1B.708mm | 15.708mm
b. Calculate the arc length of EdgeFillet.1.
You will need to customize the
measurement to calculate the length.
c. Save the measurement in the
specification tree.
>
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I Do it Yourself (5/7)
6. Create aformula. 70 N
= Create a formula that equates the
radius of EdgeFillet.2 to one-third (1/3)
the arc length measured in thelast ¢ | ] TTTTmooosmomms
step. . 0 .
o T
. N || | T
R B5.230 &a
Formulaz: EdgeFillet.2 K E
[ Ircremertal — I |
Filter O EdgeFillst. 2
Filter Mame :|*
Filter Tupe : |Lenath j
Double click on a parameter to edit it
Parameter Formula
PartB odyE dageFillet 2\CstE dgeRibbon. Radiuz  5.236mm 6 = Measurek dge. 14\Length *1/3
"PartBody\EdgeFillet. 245 ethack Distance” 10mm
E dit name or value of the curent parameter
[PartBadyE daeFillet, 24 CotE dgeRibbon. 348 adius I'-5.238mm
New Parameter of type |[ Length =] with| Single Valus =l ddd Formula_|
Delete Parameter | Delete Farmula |
[y @ 0K J @ Apply J - Cancel]
>
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STUDENT GUIDE
I Do it Yourself (6/7)
: LS
7. Create a user-defined parameter. ¥
= Type = [Length]
- Name = [Wldth] @ Formulas: Part1 (N R il e e S R
0 Val ue = [200m m] [ Incremetal Irnpart... I
[t Erdl il . I = — i e i e T
Filter Marme: :
8. Equate the width of the part to the Fitr Type  [User patameters [ I s o o
new W| d t h p aram eter . D}ojuble clitck on a parameter to edi it — —
= Set the Width dimension "
(PartBOdy\SketCh " 1\Oﬁset 28\Offset) L ] ) T
of Pad.1 equal to the new parameter. ot [ = .
New Parameter of type ILength j WlthlSlngIe Walue j Add Farmula I
Delete Parameter I Dielete Formula I
Formulas: Pad.1 2] @ 0K ] @ Apply J w Cancel J
[ Incremental Imnpart.... I
Filter On Pad.1
Filter Mame |
Filter Type : ILength j
Dauble click on a parameter to edit it =
Parameter | Walue | Farmula | Active | -—_R
PartBody'Pad. 14FirstLimitLength 1580mm = PartBody\Sketch. 150 ffzet. 2840ffzet *0.75 ves
PartBody'Pad. 145 econdlimitiLength  Omm
PanBodysPad. 14T hickT hind Tmm
PartBadyiPad. 15T hickT hin2 Ornim
PartBody\Sketch. 14A adi i 16mm = PartBody\Sketch, 150ffzet. 2840ffzet *0.08 ves
PartBody5 LIff: 200mm = "idth yes 150
Edit name or value of the current parameter
[PartBody'Sketch 140ffset 284Dfset J200mm
MNew Parameter af type ILength j W'ithlSingIe Yalue j Add Formula I -L——'
Delete Parameter I Delete Farmula I 1S TEem
[ @ 0Ok J @ Apply J w Cancel J
o
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| Do it Yourself (7/7)

9. Test the model.
= Change the Width parameter to [150mm] and change the radius of EdgeFillet.1
to [5mm]. Update the model. Did the model update as expected?

10. Save and close the file.

v Patl
"7 1y plans IR B = e S R | s e
.27 R planm
57 B plane
=111 Parametens

(=1 Widthm150mm
2==J) Flalatiors
foop Formula1: PartB odiAPad. 1\FretLimi\L angthe=ParB ody\Sketoh. 140 Feet. 22\0Nest "0. 75 . " .l

[ Formula. 2 PartBiodyAS ketoh. 1\F ackus. 8\R adiussP artBodyAS keich. 1Y0Nest. 26\0fest "0.08
[ Formule.3: PartBiodyAHole. 15D lamebersPartB oc/\Sketoh. 1\F adius. 9\R adius "2/3

[t Formula &: PartBodyAE dgeFliet \Celf cgeR bbon. 3\F aciusel sasursE doe. 1 \Length "1/3
[t Formula B: PartBiodyhS ketoh. 140 feet. 2850 Feat=iw/idth

pmia ParBody

7] Pad
(£ Packet1

{©] Hola.1
% EdoeFiet.1
i) EdosFlel 2

i-h,nln d

==l MoasureEdge.1
Langthe7.684mm

7. 854mm

198
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STUDENT GUIDE

L Exercise Recap: Parameter and Formula

v" Create formulas

v' Create user-defined parameters

v Patl
"7 1y plans IR B = e S R | s e
.27 R planm
57 B plane
=111 Parametens

(=1 Widthm150mm
2==J) Flalatiors
foop Formula1: PartB odiAPad. 1\FretLimi\L angthe=ParB ody\Sketoh. 140 Feet. 22\0Nest "0. 75 . " .l

[ Formula. 2 PartBiodyAS ketoh. 1\F ackus. 8\R adiussP artBodyAS keich. 1Y0Nest. 26\0fest "0.08
[ Formule.3: PartBiodyAHole. 15D lamebersPartB oc/\Sketoh. 1\F adius. 9\R adius "2/3

[t Formula &: PartBodyAE dgeFliet \Celf cgeR bbon. 3\F aciusel sasursE doe. 1 \Length "1/3
[t Formula B: PartBiodyhS ketoh. 140 feet. 2850 Feat=iw/idth

pmia ParBody

7] Pad
(£ Packet1

{©] Hola.1
% EdoeFiet.1
i) EdosFlel 2

i-h,nln d

==l MoasureEdge.1
Langthe7.684mm

7. 854mm
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STUDENT GUIDE
L Exercise: Parameter and Formula
A
Recap Exercise .
|
In this exercise, you will create formulas and parameters to control || 7777770 TToo
dimensions in the model. You will use the tools you have learned inthis || ccemmmmmmo o
lesson to complete the exercise with no detailed instructions. |} _____
By the end of this exercise you will be able to:
= Rename parameters
= Create formulas
= Create user-defined parameters
y
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| Do it Yourself (1/3)

STUDENT GUIDE

1. Open Ex_7E.CATPart.
2. Rename the following parameters to create the formulas:

Current Name New Name

PartBody\Pad.1\FirstLimit\Length Thickness

PartBody\Sketch.1\Offset.41\Offset Pad.1 Length

PartBody\Sketch.1\Radius.13\Radius SmallArc Radius

PartBody\Sketch.1\Radius.14\Radius LargeArc Radius

PartBody\Hole.2\Diameter Hole Diameter

~|lo|a|o|o|e

PartBody\EdgeFillet.2\CstEdgeRibbon.16\Radius Fillet Radius

@3 Connmcting_Rod
_— wy plmnm
= yz plans
—~ = plane

fio Formula.2: ‘Pocket Length'=PartBodyA\Sketch. 1'Offest. 4 1\Offest *0.56
PartBody
Ped.1

A Skatch,1
Prirknt 1
#-7. Bkatch.2

5@ Ralations
T i) Mormula. |: ' Pocket Depth’ sPartBody\Pad, I\MrmtLimt\Length /2
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STUDENT GUIDE
| Do it Yourself (2/3)
\-\'
3. Create a parameter. ¥
= Type = [Length].
= Name = [Length].
* Value = 180mm]. Onnnldlnq_Flnd ______________
ey plane
4. Create the following formulas: e e ..o
= LargeArc Radius = 10% of Length. Cingx plane
. _ gcParemstean 000 | mem—m—m——— o
. SmaIIArc Radius = 2/3 LargeArc Radius. &PLengthmtgOo 8
. Thlckngss = 2.5% Length. . -8 Relations
* Hole Diameter = LargeArc Radius. - fi)Formule1: ‘Pockst Depth'sThickness /2 =~ | |~~~ —————=—--
= Fillet Radius = %2 Thickness. = oFormule2: 'Pocket Length'='Pad.1 Length* *066 || - - ________
= Pad.1 Length = Length. = f:oFormule.4: *LargeArc Radiue'="Pad.1 Length® *0.10
= {-pFormule.B: *Smallirc Raclus'=' LargsArc Radius' * 2/3
= {:9Formule.8; Thickness="Pad.1 Length* *0.025
= {:7Formule.7: *Hole Dlameter'='LargeArc Radius'
= {;oFormule.B: ‘Flllet Pradlus* =Thicknass *0.5
= -yFormula.8: *Pad.1 Length*=Length
-3 PartBody
o
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STUDENT GUIDE
| Do it Yourself (3/3)
\-:
5. Test the model. ¥

a. Change the length parameter to a value of
[300mm].

b. Use the tool to calculatethe L TTTTmmEm T
new distance between the center ofthe
large arc and the center of the small arc.

Oannldirq_Flnd
-~plerm . m e
=_Fyzplamm Ny e
=_—- =X plans
L Pyrerstép o~y AaER P s
£ Langth=300mm
Palatione
= fto Formule. 1; ‘Pocket Depth*sThickness /2
= fts Formule.2 ‘Pocket Length'="Pad. 1 Length' *D. BE
= [ty Formule.4: ‘Largedre Padiis*="Pad. 1 Lengih® *0.10
= [ts Formule.® ‘SmeallArc Padius' =" Largsirc Redius* * 2/3
= [to Formule.8 Thickness="Pad.1 Length® *0.025
= fto Formule. 7 "Hols Diameter =" LargsArc Radius’
= fto Formule.2: 'Flllet Racius'=Thickness *0.5
= [ty Formule.® ‘Pad.1 Length*sLencth
&= PartBody
>
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L Exercise Recap: Parameter and Formula

v Rename parameters

v" Create formulas

v' Create user-defined parameters

ayConmegting Red T
7%y plens

= yz plana

7 2 plane

dParamsters

&1 Length=300mm

7~ Ralations

ﬁanrmuIaJ: ‘Pocket Depth'sThicknass /2
feoFormule.2: *Pocket Langth'='Pad.1 Length' *0.55
foFormule.4: ‘LargsArc Radius*="Pad.1 Length* *0.10
feo Formule.B: *SmallAre Pladiue'='LargsArc Radius' * 2/3
faFormule.B: Thickness="Pad. 1 Langth* *0.028
feoFormule.7; *Hole Diameter'="LargsArc Radius’
fooFormuleLB: *Flllet Radius'=Thickness *0.5
feoFormuleB: *Pad.1 Langth'=Langth

3 PartBody
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STUDENT GUIDE
L Case Study: Finalizing Design Intent
A
Recap Exercise .
|
You will practice what you learned by completing the case study model using
only a detailed drawing as a guidance.
In this exercise, you will create the case study model. Recall the design intentof ||
this model: S =y T
v' The model must be made of aluminum.
v’ Create a hole that is centered on the part horizontally and 2mm above the top of the
bottom oblong holes.
v' When modifications are made to the model:
= QOverall width must be 80% of the length (L).
= Thickness of the model is always 1% the length (L) of the model.
= The thickness of the ribs is 2 times the thickness of the model.
Using the techniques discussed so far, create the model without detailed instructions.
J
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STUDENT GUIDE
L Do It Yourself: Finalizing Design Intent (1/5)
i : A\
Use the following steps as hints to create the R
model:
Pet e
1. Open : = % plane
2. Create a 20mm diameter hole with the -?i":"' """""""""""
. : . .=y o plane
following requirements: i
= Hole must remain 2mm above the top of _a.ﬁoFumm: ‘HoleVartioal Offsal"=MessursBuatwaen. 1\Longth+2em | | =~
Partd ody
the bottom gblong holes. G APTP .
a. To do this, you can create a -
measurement to calculate the distance =¥ MossrsBotwent 009090909000 | e
from the bottom of the model to the top Length=125mm
of the bottom oblong holes. Forthe . |
measurement a point has already been
created.
= Hole must remain centered horizontally
on the model. f
a. This model has been created symmetric
about the YZ plane.
” L
Formulal i/
- 1258mm
>
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L Do It Yourself: Finalizing Design Intent (2/5)

STUDENT GUIDE

3. Rename the parameters and create formulas to maintain the required design
intent. The completed model is shown.

3 Part

.57 Wy plane

.27 2 plane

.7 I plane
Fslatiorn
[ Formuia1: *Hole Yertioal Offest'=M sasureB siwesr. 1\Length +2mm
[ Formuia. 2 ‘WidtheLength "0.8

3 Putocy

¢ eomelrioal Set.1

L
=== MoasursBatwesn.1

L7 Langet28mm

Formula2
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L Do It Yourself: Finalizing Design Intent (3/5)

STUDENT GUIDE

4. Rename the parameters and create formulas to maintain the required design
intent. The completed model is shown.

- Partl

.27 Wy plne

.27 Y2 phne

.2 I plane
RAelators
[ Formula1: Hole Verioal Deet'=h sasursEstwesn. 1\Lergth +2mm
[ Fomula. 2 WidtheLangth "0.E
[ Formula.2: Thickness=Langth "0.01 FeinUes
4 Famua& R Thicknoss'=T aloknoss " 2

3 PartBocy

% Gaonetionl Set1

LS

== MoasureBeiwen.

L5 Longthe1 28mm

Length
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L Do It Yourself: Finalizing Design Intent (4/5)

STUDENT GUIDE

5. Calculate the volume and mass of the model. Create an associative point at the
center of gravity.

vy Part]

* iy plana
» 2 plon
.= 2 plare
Paameters

«H Heotom
1Formula.1: Hole Yerical Offest'shsasreCstwesn. 1 \Lergth +2mm
+Fomula 2 WidtheLangth "0.0
Formula.3: Thicknese=_sngt “0.01
Formulad: A Thioknaes'="hioknees " 2

B Pattiod
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L Do It Yourself: Finalizing Design Intent (5/5)

STUDENT GUIDE

6. Modify the length of the model to [500mm)]. Calculate the distance between the
center oblong hole and the side wall.

o Framuda 1 Hle Viertieal Mot sbinaanaiwesn 1\ angth +2mm
R Fomula.z: WidtheLangth "0.3
RlomdaZ: Thickness-Length "0.01

R Fomula.& "R Thickrees'sThicknes " 2

Copyright DASSAULT SYSTEMES

210



CATIA V5 Fundamentals

L Case Study: Finalizing Design Intent Recap

STUDENT GUIDE

v' Apply material to the model
v' Calculate mass properties
v Create formulas

v Take measurements

uu | Partl
= Wy plana
.=y plane
= B plane
=L, Parometers
=2 1 Halotons
«Fomula. 1: ‘Hole Yertical Ofset’ sidsasuret ebween. 1 \Length +2mm
+ Famula. 2 'WidtheLength "0.0
+Famula. & ThicknesssLength "0.01
.Fomua & ‘A Thickness'sThickness " 2
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CATIA V5 Fundamentals

| Assembly Design

STUDENT GUIDE

Learning Objectives
Upon completion of this lesson you will be able to:

v' Create a New CATProduct

v Assemble in the Base Component

v Manipulate the Position of the Component
v' Assemble & Fully Constrain Components
v’ Save the Assembly

e

) 4 Hours
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STUDENT GUIDE
L Case Study
N
The case study for this lesson is the handle
mechanism sub-assembly.
L Design Intent N w=®s ||
v Fixthe first componepnt. > . ... 2 5 W
* Although fixing the first component is not S Comsirg oG fd] 0 P~ NN, || e
essential in CATIA, it is considered as a HMMIH:MMH ______________
good practice. g: e
v" Fully constrain all components. ;';::;:;1]1 “““““““
» Fully constraining the components is a £~ cchoupogenoudbey 0 oo 0 mmmm e
good way to avoid undesired changes. AN oLy
v Reuse existing components. % Aseenbly festures
* Reusing the existing components i
decreases the design time.
L Stages in the Process
1. Create a New CATProduct
2. Assemble in the Base Component
3. Manipulate the Position of the Component
4. Assemble & Fully Constrain Components
5. Save the Assembly
>

Copyright DASSAULT SYSTEMES

214



CATIA V5 Fundamentals
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L Create a New CATProduct
\!:-
A product is an assembly document that stores a -
collection of components (parts or other Q
assemblies). It uses the .CATProduct extension. wwwm, " el | | e—
The components used in an assembly can be pre- H-wm-m.amu
existing components or components created within ::g':g ------------
the assembly. Like a part, a product contains a Beadgeang) 0 b
e 8 H WDBMB Da.T)
specification tree. The tree sh_ows the mse_rted ‘j,_ ecrousecowosy 0 ! ||
components, and the constraints used to fix the ) ECROU DS (RCAOU D@.2)
components. Products are created in the m*"'m ______________
Assembly Design workbench. okoali
>
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STUDENT GUIDE

L Assemble in the Base Component

You can add a component to an assembly in one Y
of the three ways:

A.Contextual menu: Right-click the assembly that _
will receive the component and use the ‘@

) ) Connecting_Rod (Connecting_Rod.1)
i) !
contextual menu to insert the component. Connecting Red

B.Product Structure: Tools Select the assembly Applications
in the specification tree and use the icons in the
Product Structure Tools.

C.Insert menu: Select the assembly in the
specification tree and use the Insert menu.

When you add existing parts or assemblies as
components, their corresponding files are not
copied into the assembly; they are only referenced
by the assembly. Once components are inserted
into a product you can customize their display and
their properties.
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L Manipulate the Position of the Component

After inserting the base component, it can be left
to “float” in space (without constraints), but it is a
good practice to fix this component. Fixing it will
serve as a reference for placing all other
components that are assembled later. Once you
have fixed a component, you can still temporarily
manipulate its location using the compass.
Besides using the compass, components can be
moved using the Snap tool. These changes are
temporary and after updating the assembly, the
constraint will be re-evaluated.

In addition to manipulating the position of
components in geometry area you can reorder
components in the specification tree to match
your design requirements.

An assembly may require more than one
instance of a component. The Copy and Paste
options provide an easy way to duplicate a
component.

—>

Manipulating
orientation of entire
assembly.

Manipulating position aj

e
of a component in an ..—'/‘_—. q/

assembly. 5

STUDENT GUIDE
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STUDENT GUIDE

L Assemble & Fully Constrain Components

When components are first inserted into assembly,
they can be translated and rotated in any direction.
As constraints are applied to the component, the
degrees of freedom decrease. Similar to sketching
constraints, the assembly constraints also locate a
geometry that is relative to the existing features.

Use the following general steps to add the
assembly constraints:

1. Fix one component in space in the assembly.

2. With the compass, drag and rotate
components to their approximate positions.

3. Position each component precisely by
selecting and applying the appropriate
constraints.

4. To control the result, update the assembly.
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L Save the Assembly

The following four options (found in the File menu) -
can be used to save the assembly and child Save CHi+S
documents: Save As.

Sane Al

Save Management. ' ] e

A. The Save option saves the active component
children of the active document.

B. The Save As option is similar to Save, except
that you can also specify a nameandafolder ] e
for the active document.

C.The Save All option saves all the open
documents that have been modified since the
[asiisave e e e

D. The Save Management option prompts you to
save all the open documents and children of
these documents; you can also control their
names and locations.
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L Assembly Design Tools
Product Structure tools ﬁ
- [ =
Add components: adds existing components T |
such as parts, subassemblies etc. to a Product b
@ ______________
Graph tree Reordering: reorders components IR TR s oman
in the specification tree to meet your needs =
Fast Multi Instantiation: repeats components 5| O
using the parameters previously set in the s
Define Multi Instantiation command % ______________
Define Multi Instantiation: repeats =& |
components as many times as you want in the =
direction of your choice —i r=
| & lét | &'
Move
Snap: snaps one component over another with
reference to selected faces n
=
| %)%
>
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L Assembly Design Tools
Constraints Eﬁf
Coincidence Constraint: creates an alignment [ =i
between two components that can be coaxial, e | I O
coplanar, or merged points | N
¢
Contact Constraint: connects two planes or 7 | I
faces n o I e
. : . D e = =1 | N B B
Offset Constraint: defines the distance . &
between two elements E 4/ --------------
EX1 | Y [
Angle Constraint: defines the angular distance =
between two elements ~
b
B Fix Component: prevents the component from @
moving from its position during the update
operation
E Fix Together: enables you to constrain
components so that, they move as a single
entity
Reuse Pattern: duplicates a component
reusing a pattern created in the Part Design
workbench
>
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| Exercise: Reuse Components

Recap Exercise

= |

In this exercise you will practice reusing the patterns. High-level instructions for this
exencise are' prEiEIECIINENNE__ .S 0 s e

By the end of this exercise you will be able to:

= Use the Reuse Pattern tool

= Copy and paste a component
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L Do it Yourself (1/3)

1. Load Exercisel0OB.CATProduct.

2. Instantiate VISD8.CATPart using Reuse
Pattern.
. Using Rectangular pattern defined in the
Engine_support_pattern.catpart,
instantiate VISD8.CATPart.
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I Do it Yourself (2/3)
. E 1
3. Create instance of VISD8.CATPart.
= Copy VISD8.CATPart and paste it in @ @
the root product. “ip Engine_Support (Engine_Support Pattem) || --------------
Il MIS DS (VIS '"‘"c‘: B
< gn = rap ______________
< vlsm P Reframe Cn
o VIS &lﬂ ?fi seeiFhen (R | |
& VIS m (VE @ EiLEMEER———— @ 000 N e
@ @ ; . bl VIS (VE E Open Sub-Tree
Bl ™Y Re—fram 0: |mt_PﬂﬂH'ﬂ) £l VIS DB (VI ) e T [
Vst e | | I
' YIS I e Pl VIS wn [% Paste Chrl+y
. VISI E Open Sub- Tree Dl VIS (VE Paste Special. ..
D VIS ¥ ow ChhY [ Conatralmts  oekte Del
VIS [E2 coy Chrl+C t {0} Assembly i oo oo
2 vis | I Applications
VIS[  PasteSpecial., ;ompone:til
DPAVIST e - o
. Selection Mode
2 v I Exercisel 0B object L4
]I Cona
A Components »
Appllcatl Representations J
Selection Mode 4
>
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| Do it Yourself (3/3)

STUDENT GUIDE

4. Manipulate the position of new
instance using the compass.
" Drag and drop the compass on the
pasted instance and manipulate
the position.

5. Close the assembly without saving it.

bl IS DA (VIS DA.4)
2lVIS DB (VIS DB.5)
SalVIS DB (VIS DB.S)
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L Exercise Recap: Reuse Components

v Use the Reuse Pattern tool

v Copy and paste a component
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L Exercise: Component Positioning

Recap Exercise

|

In this exercise you will use the tools used in the previous exercisesto || 777777777777~
create a new assembly. =~ 0l e e s s

By the end of this exercise you will be able to:

= Create a new product
= Add a component into the assembly

» Position the component using manual methods
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1. Insert the cric_frame.catpart first and fix
itin space.

2. Insert cric_branch_3.catpart and
cric_branch_1.catpart, then move them
into the positions shown.
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L Exercise Recap: Component Positioning

v Create a new product

v Add a component into the assembly

v' Position the component using manual methods

2y CRIC_PRAME (CRIC_FRAME.1)
@l CRIC_BRANGH_3 (CRIC_BRANCH_%,1)
e CRIC_BRANCH 1 ECRIC BRANCH 1.1)
Applications
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| Exercise: Constraints Creation

Recap Exercise

| | [

In this exercise you will continue to practice assembling and constraining
components while building an assembly. High-level instructions for this exerciseare || --—=—=—-———---
provided.

By the end of this exercise you will be able to:

= Create a Contact constraint
= Create an Offset constraint
= Create a Coincidence constraint

= Create a Parallelism constraint
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| Do it Yourself (1/4)
b
1. Create new product. v
New 2| x|
2. Save the file and specify [Stand] as the [ W e o s i
name.
3. Insert Base.CATPartand applyaFix = [E-S R & = | 77
constraint. T S -
|F‘ru:u:|uct
=] W Cancel
— x | 8cpeef
>
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4. Insert Column.CATPart and apply a
Contact constraint.

5. Apply a Coincident constraint.

6. Update the assembly and view the
structure and constraints.

<" NIRRT
®'. Base {(Base.1)
Zhyl Column (Column.1)
Cornslralnils

Fix.1 (Bage.1)

Surtace contact.4 (Column.1 Base.1)
(& Colncikdence.5 (Column.1,Base.1)
-Applications
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| Do it Yourself (3/4)
b
7. Insert Table.CATPart and position it . o
with the compass as shown.
8. Apply a Coincident constraint. &
>
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| Do it Yourself (4/4)
9. Apply an offset constraint. Specify [450] \;
as the offset value.
10. Apply a parallelism constraint. e AT
11. Save the product file. ¢y L X3 e 0 ||l
o
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v Create a Contact constraint

v" Create an Offset constraint

v Create a Coincidence constraint
v

Create a Parallelism constraint

] Constraints

—3 Fx,1 (Base.1)

~{7 ! Surface contact.2 (Column.1,Base.1)
—:%* Colncldence.3 (Column.1,Base.1)
—£# Colncldence.4 (Column.1,Table.1)
—,. Offset.5 (Table.1,Column.1)

—~ Parallellsm.9 (Table.1,Base.1)

—Applications
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L Exercise: Degrees of Freedom

Recap Exercise

20 min

In this exercise you will troubleshoot an existing assembly and determine which of its
components are not fully constrained. You will use the tools used in the previous || -~-=====-———---
exercises to complete this exercise. W

By the end of this exercise you will be able to:
= Determine the degrees of freedom of a component ’

= Fully constrain a component
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L Do it Yourself

Open Troubleshoot. CATProduct and determine which components in the assembly g/
are not fully constrained. Create the constraints necessary to fully constrain the
components of the assembly.

T yiPulley (Pulley 1)

#-2|Brace (Brace.1)

9iPulley_Support (Pulley_Support.1)

1-; Bearing_D30 (Bearing_d30.1)

=1 Constraints

—SiRFix1 (Pulley.1)

—{{} surface contact.3 (Pulley_Support-1 Pulley.1)
~{£% Surface contact.4 (Brace.1Pulley.1)
—¢% Coincidence.5 (Brace.1 Pulley.1)

—4% Coincidence.6 (Bearing_d30.1 ,Brace.1)
— 4% Coincidence.7 (Bearing_d30.1,8race.1)
—2i Angle 10 (Pulley_Support.1 Pulley 1)

— 4% Coincidence.11 (Bearing_d30.1,Pulley.1)
~Applications
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L Exercise Recap: Degrees of Freedom
v' Determine the degrees of freedom of a component ﬁ’
v ARV R e e B L e —
J
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| Case Study: Assembly Design
Recap Exercise .
| |
You will practice what you have learned by completing the case study model
using only a detailed drawing as guidance. |
In this exercise you will create the case study model. Recall the design intentof ||
this model: - . — = . T/
v" First component is fixed .
v All the components are fully-constrained \
v' Duplication tools are required . : ®
Using the techniques discussed so far, create the model
without detailed instructions.
y
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L Do It Yourself: Drawing of the Handle Mechanism

= §)

™

‘;‘- Connacting Rled (Connectng Flod 1)
;‘-a-‘f Hancla_Block_L4 (Handi_Blook. 1)

2l VIR DAWVIR DAY
] ECRODJ D8 (ECROU D&.1;
ECROJ De [ECAOU Da.Z,
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L Case Study: Handle Mechanism Recap
N
v" First component is fixed
v All the components arefully-constrained { W
v’ Duplication tools are required 0
J
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Learning Objectives
Upon completion of this lesson you will be able to:

v" Open an Existing Assembly

v  Insert a New Model

v’ Create a Sketch in Context

v’ Create Assembly-Level Features

) 4 Hours
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L

Case Study

L

The case study for this lesson is the Chuck part
used in the Drill Support assembly.

Design Intent

v' The model must be created within an assembly.

v The base feature sketch support should refer a
reference plane from another model.

v" The axis of revolution for the shaft should be

coincident with the axis of the base component.

v The chuck geometry will be used to define the
volume within the canella_axis.

Stages in the Process

1. Open an Existing Assembly

2. Insert a New Model

3. Create a Sketch in Context

4. Create Assembly-Level Features

P2t 10.99

F48

185 Ri4.45

\\‘,/ DetallA
Scale:

&

STUDENT GUIDE
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L Open an Existing Assembly
. . b
Assemblies can contain components that v
reference individual parts and assembly files. If B-rr-ltﬂnul
) N 6 Beaig D30 Beag P01
referenced files are moved from their original ﬁ"‘ Bearing_D30 Bearng D0,
locations, CATIA may not be able to locate them E-MIC-MHI B s il e ok AR
when the top-level assembly is retrieved. CATIA [y e ieaall - PplBaalieonl B Paackiren
prompts you to specify the new locations of the Coreirainks
missing files. Using the Desk command, you can S e S . 0090
locate these files. Design mode o 4% || ______________
By default, the assemblies and their components <A 4 | || ______________
are loaded into a CATIA session in Design mode. Product opened in
In this mode, the part definition of all the Visualization mode | JUNNSEEEEEA | || TTTTTTTTT AT
components are loaded into memory. The loading AR ||
: : ‘:
time may be large. To improve performance, e [T ——
assemblies can be loaded in the visualization S ]
mode, where CGR representations of the | @ condene... 3
geometry are loaded instead of the actual | B contact...
i :ﬁoffset... !
geometry. e 3
// Fix Together... i
@Hx i
‘ Quick Constraink 3
% Reuse Pattern.. i
@ 'k. Mew Companent i
@ Mew Produck '
i ew COM Component 3
@ @New Part 3
3 @Exigting Component... i
i @Exis;ing Component With Positioning. .. 3
3 Ducgment Template Creation. .. 3
>
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L Insert a New Model
g g g |_Support_L9.CATProduct] '
As mentioned in the previous lessons, CATIA S o fnclve window  beb
enables you to insert previously created | o
components into an assembly. New models can {@oriiers.. ] memmmmmm e
also be created directly in an assembly. You can 3%@“"“-" ______________
- . ‘s Offset, ..
create the following types of models: | 28 s
3 _// I > ' M- "
A.Part: Create a new part file that exists as a 3F‘§ o R
c | 5 Guick Constraint
Separate flle' : Beuse EEETA e, T e e D T e
B.Product: Create a new product or sub- @sgNgwcomponem
assembly that exists as a separate file. Q2 - T |
C.Component: Create a new product that exists o~ 77
only in the top-level assembly. §@,Exi§unmmpmem...
i @ Existing Component With Positioning. ..
3 Fl-i'i Document Template Creation.. .
>
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While working in context of an assembly you can
make use of the existing components in one of the
following ways:

A. Sketching on a face of a component

B. Projecting / intersecting 3D elements onto the
sketch plane

C. Defining sketch constraints using other
components

D. Limiting features up to other components

As a general rule when designing in context, the
components created within the context of an
assembly is unigue to the assembly and should
not be inserted into another assembly nor moved
to another position. However, if the components
have to be moved as per the design requirement,
you must break the external references. This is
done by isolating the feature.

®

Face of existing
component used
to create a sketch

©

Coincident
constraint between
sketch entity and
existing edge

Edge created using
intersection

AN

Pad limited by
existing face

STUDENT GUIDE
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L Create Assembly-Level Features
TEIoc_Engine \qu

Assembly features are created inside an T $asEngine (Engine. 1) -
assembly and these features affect not only a
single part but a set of components of the
assembly. These features include: split, hole,
pocket, add, remove, and symmetry. Lo FEEEEE oo ] e
Assembly-level split, hole, and pocket features | SSemiRebomes =00 || ce—ooooo o ____
can be created based on the same type of #-£. Posttioning sketch - Assembly Hole.1

B E c &5l Geometrical S 000 |0 - __
features that exist in the child component. b Cormtrainis
These features cannot be patterned. o ety e R e aa i
Assembly-level hole features appear in the . I;:’::::';:I: el | ——
assembly specification tree and the part L Applications
specification tree in which it is applied. This is ASSEmbly-level hole featurasinithe MR RUNRR |~
because, the hole dimensions are modified at assembly specification tree and the
the assembly level, but their position is modified part specification tree
at the part level.

Pulley Engine
Componem Component
Assembly level hole feature
affects engine as well as pulley.
>
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L Design in Context Tools

Assembly Features &
ﬂ#

Split: splits one or more components using the
splitting surface in a single operation

|5l gD s3] &

=

Hole: creates a hole passing through multiple
components in a single operation

=

Pocket: creates a pocket passing through
multiple components in a single operation

7]
x

Wl o

>

Add: adds a part body to multiple components
in a single operation

El

Remove: removes material from all the affected
components using geometry of a part body in a
single operation

File Menu

E File > Desk: helps to locate the missing files
referenced by an assembly loaded in the
session
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| Exercise: Visualization and Design Modes
A
Recap Exercise \
. 4@
In this exercise you will open an existing assembly and change betweenthe || "7 777777777~
Visualization and Design modes, make modifications to a component, and switch | | ~ccccmccccooo
back to Visualization mode. High-level instructions for this exercise are provided. || ______________
N |F———————
'ﬂg‘i Base.1 [Base.CATPart]
By the end of this exercise you will be able to: Column.:l. [Column.CATPart]
&) Table (Table.1)
= Open an existing assembly in Visualization mode ./ Table_Handle (Table_Handle.1) . X
= Change between the Visualization and Design t[’f]zc:mmlnu :/f
fppllcations
modes
= Modify a component
y
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I Do it Yourself (1/2)
. b
1. Open the file Ex9B.CATProduct. T it view et Tooh ¥
= Verify that t_he \{Vork_vvlth the ca_che [ e .
system option is activated for this 551 ow Frm
exercise. o - —
T ng ... CErHO
. . . . EIDSE
2. Locate the missing files using the Desk | e
command. SEEEEEEEEEEERES SR . o o .
3. Switch all the components to Design mode. P . __ |
G 4 o s =
iﬂ‘ Basa Baa1) The files in the following list could not be found or contain the wrong information for the active document.
iu"" Column [Colunn. 1) T-\Leszond_ExercizeshTable_Handle. CATFart
2l Table [Table.1) T:\Lessond_ExercizeshTable CATPart
ﬁi Tabla_Hands [Tabla_Handla.1] Ilze the Dezk command to relocate the comect files,
- Conslrainte Desk J
-
>
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L Do it Yourself (2/2)
. i b
4. Modify the diameter of the Column from . o
[80mm] to [75mm].
(o) e 000 W iecsocosonoses
: [l
5. Modify the diameter of hole.1 in the Base gererlsm . A T RN v e
component from [80mm] to [75mm]. o S
|men5|0nlm
Mare == I
[ @ oK I W Cancel I
6. Switch the Table.Tand Table"Handle2 = = = W ST )] Femmest et
components back to Visualization mode. .
G 20
Extension | Tvpe | Thread Definition | ______________
I - Blind J
iﬂ: B- ﬂ-“ 1] Diameter : m _l
() ﬁ‘ Table.1 [Tabe.CATParl] oepty D
Lirnik; : T4 lecki
.'l- T“.HI'*J I.T“.H.*-HTM C;::set . IID;:: — —Positioning Sketch
Cenelraint ‘ % Manage Representations. .. ; @
e | Assaciake Ch r— Direction Bottam
i @ Design Mode ,ml IFlaT j
el Mode d Mormal to surface Angle :|12Ddeg
wu  Wisualization Mode IND prpre
@ Activate Mode
ﬁ Deackivate Mode @ ok | @ cancel | Preview |
E’ Activate Terminal Node E_
% Deactivate Terminal Mode
>,
252
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L Exercise Recap: Visualization and Design Modes
¥
v' Open an existing assembly in Visualization
mode
v Change between the Visualizationand | ||
Designimodes’ A R e
B (0dlify el omp e I (R R S e
N |
.| Baga.1 [Basa.CATPart]
5.0 Column.1 [ColumnCATPAR®] = || T TTTTTTTTTTTo
bl Table(Tables) = B WM
| Table_Handle (Table_Handle.1) ;.
tﬁ'ﬁ Constraints e
Applications
"
>,
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| Exercise: Design in Context

Recap Exercise

|

In this exercise, you will construct the Engine Axis part within the Bloc_Engine || "7~~~ 77777~
assembly. High-level instructions for this exercise are provided. || ccmmmmmmo o

By the end of this exercise you will be able to:

= Create a new part within an assembly
= Create a part geometry referencing other components in the assembly

= Modify the geometry of a source and update the target component
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1. Open the file ExX9D.CATProduct.

2. Insert a new part file and make it the active model.

Cenker Graph

Reframe On
HideShiaw
g’ Properties
& o Ctibex
Copy Chrl+C

% Paste Chrl+y

Paste Special...

Dekta Dl

Bloc_Engine objeck ’

Representations L4 @ Mews Product

Selection Made » *"i = o or e
2 [
@ Existing Component. ..
Ef Exisking Component with Positioning. ..

n”% Replace Component In Session. ..

:'% Replace Component. ..

Izodate Pat

Define Contextual Links

E Load

:ﬁn,‘ Unload

B Edit  View  Insert Iouls:

3 D M. . ChFl+N
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3. Create a shaft inside the new part with the following
sketch.
e Create the sketch on the zx plane that exists in the engine part.
» Use Intersect 3D elements to create an external reference between
the surface of the hole and the profile.

» Use Project 3D elements for the creation of the axis and the vertical
side of the profile.

* Inside the Sketcher workbench, select the Cut Part by Sketch
Plane icon from the Visualization toolbar, to better view the part.

O 40
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| Do it Yourself (3/5)

STUDENT GUIDE

4. Create a hole using the criteria shown.

o

Hole Definition 2 x|
Extension | Type | Thread Definition |
Blind |
: =)
Diameter : | 10mm .o
Depth: | 30mm =
Lirnik: : Mo seleckion
I — Positioning Sketch
Cffsek ; I':"TIITI
— Direckion Bokborn
Reverse I IFIat j
o Mormal ko surface Angle :|12Ddeg
IMa selection
o 0K I W Cancel I Preview I
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L Do it Yourself (4/5)

5. Create a pocket as shown. %‘

Pocket Definition 2 x|

r— Firsk Lirnit

Twpe: IDimensiu:un j
Depth: I‘-:JITIITI =

Lirnik : IND selection

— Profile/Surface

Selection: ISketch.S @
[ Thick

Reverse Side ]

[ mirrored extent

Rewverse Direction |

[More = |
Ok I 3 Cancell Preview I
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| Do it Yourself (5/5)

6. Activate the Engine part and modify the hole.4
diameter from 28mm to 30mm. @ +_:°: Scalng.1

Pad.s
7. Update the assembly. ) Edgeret. 12
Hole,3
$83 RectPatien.2

o] fioEd

#=£) Geometrical Set.1
f-@mm Engne_Axs. 1

T Constraints
tApplutlorn

Hole Definition

21X

Extension | Type | Thread Definition |

@ IUp T Mext j
Diameter : |2Bmm E ﬁl
@ Depth:  [316.221mm E@

Lirnit : |Mo selection

— Positioning Sketch

Offset: | Omm k2 @l

— Direction Bottam

Reverse I ITrimmed j
i Mormal to surface Anale : I 120deg E

|Ma selection

@ oK I & Cancell Preview I
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v' Create a new part within an assembly
v' Create a part geometry referencing other components in the assembly

v' Modify the geometry of a source and update the target component

iyl Engine (Engine.1)
) Engine_Axis (Engine_Axis.1)
Engine_Axis
.~ Xy plane
7 yz plane
7 X plane
£33 PartBody
-0 shaft.1
$-{eJPocket.2
o] tole.]
==i=4, External References
7 Plane.1
4 Curve.l
4 Curve.2
4= Surface.1
ti_*' Constraints
Applications
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| Exercise: Design in Context

Recap Exercise

20 min

In this exercise you will create a part in the context of the assembly then compareit || "~~~ """7"777~
with an existing model where the components were created separately. You willuse || --==—=-=-=—---
the tools you have learned in this lesson to complete the exercise with no detailed
instructions.

By the end of this exercise you will be able to:

= Create a part within the context of an assembly

= Understand some of the differences between the two design
approaches
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1. Open Ex9E.CATProduct and create the following engine support in the context of
the assembly. Reference the engine component while creating the engine
support.

#10 170
LI )
\°“@5 \mQjS
160 R2—
e
@5 \@\@5
1%” [ |
acd “_Rs
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2. Open Bloc_Engine.CATProduct and
compare this model with the part you
created. Investigate the following:

A. Can geometry changes made to the
engine part cause geometry changes in
the engine support?

B. Are you able to move the components
using the compass in an assembly?

C. What happens if the engine part is
deleted?
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v
v

Create a part within the context of an assembly

Understand some of the differences between the two

design approaches

Can geometry changes made to the engine part cause
geometry changes in the engine support?
With Bloc_Engine.CATProduct, the only references that
exist between the components are through assembly
constraints, which cannot modify the actual geometry.

Are you able to move components using the compass in
an assembly?
You are able to move components in both assemblies;
however, you will be breaking the assembly constraints in
the Bloc_Engine.CATProduct. The components need to be
isolated before they can be moved.

What happens if the engine part is deleted?
In EX9E.CATProduct the engine support will lose
references that were used to create its geometry. The part
will open, but features that reference the engine will not be
modifiable.
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| Case Study: Designing in Context

Recap Exercise .

| |

You will practice what you learned by completing the case study model using
only a detailed drawing as guidance.

In this exercise you will create the case study model. Recall the design intent of
this model:

v' The model must be created within the assembly.
v’ The base feature sketch support should reference a datum plane from another model.
v The axis of revolution for the shaft should be coincident with the axis of the base component.

v' The Chuck geometry will be used to define the volume within the Canella_axis.

Using the techniques discussed so far, create the model
without detailed instructions.
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You must complete the following tasks:

i’

o O SEw N

2ol

Open the supplied file CS-L9.CATProduct
from the case study directory.

Insert a new part into the assembly.
Create the revolved base feature.
Create a pocket to define a cut.

Mirror the pocket.

Create a pocket to define one of the
ridges.

Pattern the pocket as a complete crown.
Create an assembly-level hole.

Perform a Remove Boolean operation at
the assembly level to remove the Chuck
part from the Canella_axis component.
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L Do It Yourself: Designing in Context (2/2)
226 10.99
18 H—W.S R14.45
2 [l
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| | 151.29°
161,46 15243
123.24
104.53 \
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R40
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. > petail A
Scale: 6:1
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L Case Study: Chuck Recap
A
, -
v Insert a new part into the
reference assembly.
v Create arevolved base feature. | ~ $Qumdgmy @ ||
v’ Create a pocket to defineacut. | = fhwmpoeenensy g4 ||
v Createapocket. | = DpSwetasGpettaey 44 |
v' Pattern the pocket.
v' Create an assembly-level hole.
v' Perform a remove at the
assembly level that removesthe | | || $ iowes = @& ||
Chuck part from the barrel
component.
Pocket.1
T graror.1
Ema
& CrePaem 1
o )kolet
#~[\ Positioning sketch - Assembly Hole, 1
$~ 154 External References
.~ Plane.2
- Carve2
#-) Geonetrica Set.1
a-\(i‘?v’aluumslvfhmu
@mmuymm
T TEJchuck, 1cnuckHon. L
== Assambly Ramove, 2
S5 Canda_ads. 1aneia_tisRemove.1
—Appicatiors
>
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| Drafting (ISO) 10

Learning Objectives
Upon completion of this lesson you will be able to:

v’ Start a New Drawing

v’ Create Views

v Create Dimensions and Annotations
v Create Additional Views

v View Modifications

v’ Save the Drawing

v" Print the Drawing

) 2 Hours
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L

The case study for this lesson is the drawing of
base part used in the Drill Press assembly.

Design Intent

STUDENT GUIDE

v

v

v

The drawing should be created using an ISO
standard.

The drawing should contain one view that
shows hidden lines and axis.

The drawing should contain a title block.

Stages in the Process

G A

Start a New Drawing

Create Views

Create Dimensions and Annotations
Create Additional Views

View Modifications

Save the Drawing

Print the Drawing
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The 3D environment gives designers a very efficient
and flexible tool to create parts and assemblies.
However, it is often necessary to communicate the
manufacturing information with 2D drawings. Once
a new drawing is started you are prompted to define
the properties of the drawing.

Sample CATDrawing files corresponding to the
organization standards can be stored at the central
location. These files contain Title Blocks of the
organization and drafting standards

To use these files to start new drawings, select “File
> New from” command.

A. Title Blocks of the organization, which may
contain information such as name of the
organization, part number, etc.

B. Drafting standards such as dimension styles,
line types, etc.

Standatd
f1s0
Sheet Style

A0 IS0 |

Format A0 150
Paper size = 841 x 1189 mm
Global scale = 151

) Porkrait

¥ Landscape

Ll

[ Hide when starting workbench

| & cancel |

STUDENT GUIDE
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L Create Views

Views represent different orientations of a part, ®
which help to convey its design intent. Two types of
views can be created in CATIA:

A.Associative: (linked to 3D models), which are |
called Generated Views.

B.Non-associative: (not linked to 3D models),
which are called Draw Views.

The View Wizard enables you to quickly create
different views in one operation. Among different @)rois s asimpte note vaew. ||| ==——-mmmmmmoos
modes of view generation exact view generation FithaliialisibilEa |
mode is the best option in many cases. For

creating views of large assemblies you can use

CGR mode.
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Dimensions define the size and functional intent of ¥
a part and are often used to create a fabrication
drawing for a manufacturer. —

[ =

general e
dimensioning
| | tool

You can create dimensions either using tools .
dedicated to the type of dimension you want to 1<
create; length/distance, angular, radius, diameter,
etc. or you can use general dimensioning tool,
CATIA interprets the elements you select, and i
creates a Length/ Distance, Angular, Radius, or _—
Diameter dimension “automatically” for you. i i

-He f}f".—t

" __r
4 J WA

lo = J T pE T B

DASSAILT SYSTEMES

You can control the display of dimensions using e S
the Dimension Properties such as dimension line il 8 | s o2
style, tolerance formats, etc. and Numerical B s s i
Properties such as numerical display, precision.

In addition to creating dimensions in a drawing,

you can add notes and annotations to it using Text

Toolbar.
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L Create Additional Views

Secondary Views are added to improve the clarity ¥
of the description of a part through better
visualization and/or to aid in dimensioning.

A.Section View: created by cutting the solid by
section plane

B.Detail View: created by defining a "callout” on
an existing view around the area to be enlarged,
Creates neW VIeW Section view A-A

C.Clipping View: created by defining a "callout" 'y
on an existing view around the areatobe Q[ TTTTTT--------
enlarged, modifies existing view

D.Broken View: defined by adding break lines to
determine an area of the view that will be
removed

E. Breakout View: created by cutting the solid
locally order to see the inside of a part

F. Auxiliary View: created in a given direction that
cannot be obtained with a standard view

B EN

Section view A-A
Scale:1

- /
Auxiliary view A
| ] Scale: 1:1
Left view

B X Scale; 1i1
Section view A-A Fromt view
Scale: 1:1 R Seale! 111
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To modify a view use the following steps: .
A. To modify the position of a view: Select the view — :iSmssiemsss W@~ 3 ===00 || oo __
frame and drag to move it to another location.
B. To delete the unnecessary views: Select the ~ — Twwm > oo
view frame and select Edit > Delete. @ EUIEEEILGTN pobeeotingNiasa e e s e
C. To modify the properties of a view: Selectthe AN\ A g yeE 0 || oo
view frame and select Properties from the changing the
contextual menu. CF)eme“t ofa  CNWMIR LA LT e R e W T T T
vView
D. To change the content of a view: Select the view ioRxRobSe-wra 0 bbby ] rooos—ss-—omss
frame and select Modify Links from contextual SR b LR | |
menu.
E. To change the definition of the projection plane
of a view: select Modify Projection Plane from
the contextual menu.
F. To change the section profile definition use the
Edit /Replace toolbar.
>

Copyright DASSAULT SYSTEMES

275



CATIA V5 Fundamentals

L Drafting Tools

Drafting Toolbars

=

Views: create different kinds of views

Drawing: create sheets, views, 2D components
and frame title blocks

B N

Dimensioning: create all types of dimensions
needed to complete drawing

Generation: generate dimensions and balloons

Ee B

Annotations: add annotations to existing views

Dress-Up: add dress-up elements on the
drawing

Geometry Creation: creates 2D geometry
elements such as points, lines, planes, circles
etc.

[~

Geometry Modifications: transform existing
2D elements and add constraints to elements
on the drawing

views &

8. e D B
Drawing K]
IO s

1
= s @

Dimension GalF|
| g 8GR

E|

i

GeometrsMost?
|~ dn B

STUDENT GUIDE
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F - 9 v
Recap Exercise -
|
In this exercise you will create a drawing using ISO standard. High-level instructions || "=~~~ =~~~ 777=~
oRthiSteXercISETEINEGUICIETINEREEE s S = 0 @ 0 R T e
By the end of this exercise you will be able to: [ | | | | |
= Create a drawing 1 ,
= Insert a title block using catalog ] %
= Create views using the view wizard i g I
= Move and delete views H H
= Dimension geometry j _
y,
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1. Load Ex12B.CATPart .

2. Create a new drawing.

= Use the A2 and standard ISO drawing
size.

3. Insert atitle block using catalog.

= Insert ISO_A2 from
Catalog_Title_Blocks.catalog.

XKX

DASSAULT SYSTEMES

lifiiil

o

Copyright DASSAULT SYSTEMES

278



CATIA V5 Fundamentals

STUDENT GUIDE
| Do it Yourself (2/3)
. . . b
4. Use the view wizard to create views. @ 5 W
= Place the pre-defined layout of <3
Configuration 6 with a third angle view Wizard (Step 1/2) : Predefined € o |
projection. Preview
+ + Bottomizometrid + (AR | oo e e
: av,
5. Move and delete some views. N . T | [
Right +Front + Left + Rear +
= Delete the top, bottom, and rear LS 2 I O [ I ) O
VIEWS. + + + Top + + +
= Position the views so that they =
appear evenly spaced out in the + + + + + + [ oo amsomTo TS
rawing.
d a g ki iz (5 faml wizs [ ||| e
= 1 1 - 1 I 1 & | Projection views : linked to the main view
@ : | Minimurn diskance between each \riew:lqgmm—
< Back | Mext = | Cancelj
J ” XXX %‘
%‘% DASSAULT svsmcsslm ;é i
>,
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6. Dimension and annotate the drawing as shown.

7. Close the drawing without saving.

F3 1 o 1

This is a sample
axercise to hawve
= the user create
some views

Right view
soale:r 101

Front view
sealo: 111

Istmetric witw
Seale: 121

A
/232008,
]

XEX

A2 ;ﬂﬁi}

DASSAULT SYSTEMES
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L Exercise Recap: Drawing Creation

Create a drawing

Insert a title block

Create views using the view wizard

Move and deleteviews | e

SR <

Dimension geometry | - _______

This is a sample
exercise to have
= the user create -
Some views

= Isometrit vidw
56.71 seale: 131

Right uimw
scale: 1

T XXX

|
]
7 - -
- -]
a2 [ DASSAULT SYSTEMES
- - - 1
mfxxx red |1-‘1
&
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Recap Exercise .
| |
In this exercise you will use the new skills you have gained to create adrawingofa || """ """ =====-
jewel case part. You will use the tools used in the previous exercises to complete || === c—cccccnv
this exercise without any detailed instruction. b
1 | sSSiliSSassS| Ol |
By the end of this exercise you will be able to: : rwﬁ—u |
= Create a new drawing i - | r—J_ i
» Insert atitle block : p o s
= Add views d : .ﬁ_,ze U
= Dimension and annotate the drawing — |
T I
= Save the drawing | ﬁ-l
| r : ITT‘ :\3 ﬂ'@ DASSALILT SYSTEMES E’E i
— . : e ..J".f_f:mf..n... I‘-"v.—
y
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\-\'
1. Create drawing of the Jewel_Case_Done part, as shown. ¥
k= | (=] I w I w | [=1 I [+] I @ I <
: I I—‘F'"N_J‘TL ——————————————
Bottom view & o/ S " I e e e e o
Scale: 1:1
— 142 .88
47.63 (- N g~ ' 2 ] e —— e —————— =
12.7
- mometricvien |0 W T/
Gealar 1:2
g 0,79
) A I
Ve & -
_ = ro,’ ot
Y inu Il =
Right view '__4.-'20:'2005 F _
Beale: 111 . 0 - —
e . —
} A3 B DASSAULT SYSTEMES I
actloop]  eetosse  |1n [
1] B |
>
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\-:
: ¥
v" Create a new drawing
¢ EcEn ealghleEe o e 0 e B s | —
viAddviews . =& . -
@@ Dimension and annotate the drawing | 0 M
v Save thedrawing | e
2 O = e I || [
1
= et 12 g
son e ?
e A3 x%@ DASSAULT SYSTEMES FFl_ '
solooe] e L[
I . e
>,
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| Case Study: Drafting
Recap Exercise .
| |
You will practice what you learned by completing the case study model using
only a detailed drawing and hints as guidance.
In this exercise, you will create the case study model drawing. Recall the design ||
intent of thist@edel:= WU
v The drawing should be created using an ISO standard.
v/ The drawing should contain one view that shows hidden lines and the axis.
v The drawing should contain a title block.
Using the techniques you have learned in this and previous
lessons, create the model without detailed instruction.
y

Copyright DASSAULT SYSTEMES 285



CATIA V5 Fundamentals

STUDENT GUIDE
L Do It Yourself: Drawing of the Base Part
N
X
| | ] ] ] ] | ] ] |
- 1—' :I"I.\ia is :_s:nple ei:\'."ti damonstrate how to create )
R ] [ | e
- ol ) SO 1 [ ||
— o
) [T e -, [ B R M e e e S R
1 i .
clAa e s e TRE s e | s
Framt visy
600 Left view oD Wk
] 100 100 545 A0
W |
RB b I
- o Q B } | /f%‘h_
| : |,,J
: | -
|
] L :
o
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v' The drawing should be created using an ISO
standard.

hidden lines and the axis.

v' The drawing should contain a title block.

v' The drawing should contain one view that shows

90

RS

20

Front vish

600

100 100

400

Left view

Rear view

40
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| Master Project

Drill Press Assembly -

| |

The objectives of this project are to create a part, analyze it, add the part to an
assembly, modify the part within the context of the assembly, and to create an
assembly drawing. The assembly used in this project is the Drill Press. You have || -~"77=—======--
created several components used in the assembly in case studies throughout
the course.

By the end of this project you will be able to:

= Create the support part for the assembly

= Finalize the part

= Create the drill press assembly

= Edit a part within the context of the assembly
= Create a drawing of the Drill Press assembly
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Following is a list of steps that are required
to complete the master project:

1. Create a part.

= Create the support used in the Drill Press
assembly. The part uses features learned
in this course.
= Design Intent:
v A stable base feature must be selected.
v" The model must be created

symmetrically about the YZ and the ZX
planes, and must sit on the XY plane.

v Fillets must be created as separate
features (they cannot be created within
the profile sketches).

v" Avoid complicated profiles.
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2. Finalize the part.
= Apply material and take measurements of
the model.
= Design Intent:
v" The model must be made of aluminum.
v" Overall dimension, the mass and center
of gravity must be clearly displayed on
the model.
v" The length of the model must be double
the width of the model.
v A parameter must be created to control
the length of the model.

3. Create the Drill Press assembly.
= Using the models you have built in the
case studies, and additional models,
create the Drill Press assembly.
= Design Intent:
v Select the most stable base component.
v" Fully constrain all the components in the
assembly.

280mm

2B5.C07mm

Sa0mm
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4. Modify a part in the context of the
assembly.

Make changes to the support within
the context of the assembly.

Design Intent:

v" The diameter of the hole must update
when changes are made to the
handle block.

5. Create an assembly drawing.

Create a simple assembly drawing of
the Drill Press assembly.

Design Intent:

v Three main views of the drawing
must be shown.

v Overall dimensions for the Drill Press
must be displayed on the drawing.

v' The drawing must contain a title
block.

Y
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Create the support
Finalize the part file
Create the Drill Press assembly

Edit a part within the context of the assembly

N NI S S

Create an assembly drawing

285mm

520mm

il

2g0mm
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L Master Project: Part Creation _
Drill Press Assembly w’f
| |
The objective of this step is to plan and create the support part. The supportpart ||
is a part of the Drill Press assembly. High-level instructions for this exerciseare [~~~
PHOVICISCINN T e T S| s e RS
By the end of this step, you will be able to:
= Create a new part
= Determine the best base feature
= Determine the best tool for each feature
» Save afile
y
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L Master Project: Part Creation (1/10)
\!:-
Create the SUppOI’t part. ]
480
240 | GENERAL NOTES:
{ & all radii are sSS:w’fH -/ T 77T T 0077
= I —&) All draft surfaces are to 1 degree
@70 : o @100 52 Detail views on the next page. '\ 7~
256 240 @ I——————————— ______________
| ] i‘ N
120 135 v N T N 252 Y O
(5
| = [ e
z0 0 b R (e e s e et
325
240 B —100—
] ! /
. | [
I T 1 I 79
250 L M I | ] !
P75 [ 105" i
. Q 170
i ?15_ :_5ro 5
L | ' g
1 _l | 248 ]
A 518 Section view A-A
>,
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Create the support part (continued). \;
—$100—
130" | T ______________
Y I 6o .. .
| 25 . ]
. | B W [
I 250——+
Detairle g TTTTemmTmmmm
Scale: 211
135°
SESEEEST
L.~
L2 100
Wax 4 Detail ¢
Scale: 2:1
>,
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Here is a list of tasks to guide you: ﬁf

1. Create a base feature.

= Select a stable base feature. For the
support, a simple block shape is best.
Create the block so that the bottom of
the block is located on the XY plane,
and the box is symmetric about the YZ
and ZX planes.

2. Remove material.

= Remove the material using a pocket
feature.

3. Create cylindrical pad.

= Create the top cylinder using a pad
feature. This feature could also be
constructed with a shaft. What are the
benefits of using a pad?
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Here is a list of tasks to guide you
(continued):

4. Remove side material.

. Remove the side material using a
pocket feature.

5. Remove material from the other side.

. Remove the material from the other
side by mirroring the pocket created
in step 4 about a reference plane.

6. Apply 1degree draft to the cylindrical
surface.

=  Apply a 1 degree draft to side
surface of the cylindrical pad. Use
the bottom surface of the block as
the neutral element. Make sure the
pull direction appears as shown.
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Here is a list of tasks to guide you
(continued):

7. Apply a 1 degree draft to the sides of the
base.

= Apply a 1 degree draft to 8 side
surfaces of the block. Use the bottom
surface of the block as the neutral
element. Make sure the pull direction
is as shown.

8. Create Pad.

= Create a pad through the block.
Create the pad in the center of the
block, then extrude in both the
directions equally.

9. Apply fillets to the model.

= Apply fillets to the model. All fillets
must be 5mm.

@

STUDENT GUIDE
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Here is a list of tasks to guide you
(continued):

10. Create lip.

= Create the lip at the base of the block
by offsetting the bottom surface of the
block in the Sketcher workbench.
Recall the design intent: the bottom of
the support must sit on the XY plane.

11. Shell the model.

= Shell the model leaving a 5mm inside
thickness. Remove the two surfaces
as shown.

12. Create a hole.

= Create a 70mm diameter hole at the
top of the block.
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Here is a list of tasks to guide you
(continued):

13. Create a stiffener.

= Create a stiffener in the center of the
support.

14. Create 1 degree draft on stiffener.

= Apply a 1 degree draft to the sides of
the stiffener. Use the bottom surface
of the support as the neutral element.
Ensure that the pull direction appears
as shown.

15. Create edge fillets on the four edges.

= Add 5mm edge fillets to the inside
four edges of the stiffener as shown.
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Here is a list of tasks to guide you
(continued):

16. Create a Tritangent fillet.

=  Add a tritangent fillet to the
stiffener.

17. Create edge fillets on the two outside
edges of the stiffener.

=  Complete the stiffener by adding
5mm edge fillets to the end edges.

18. Create and pattern a hole.

=  Create an 8 mm diameter hole on
the lip of the support and use the
Rectangular Pattern tool to create
the other three holes.
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Here is a list of tasks to guide you (continued):

19. Add two cataloged features.

» The tabs have been created for you and are located in
the Tabs.Catalog file. Use the references for the user

feature as shown.

= Create two planes as the sketch support reference. The
first plane is offset from the XY plane 50mm, the second
plane is offset 170mm from the XY plane.

Insert Object 2x]
Reference: ITab j |
Inskantiation mode: | I elzvant j
Tarme:

Inputs | Selected |
Sketeh Suppart Plane.2
Front Face Tab.2\Face.2

Side Face Tab.2\Face.2

Lse identical name I Parameters I [Jocuments ID Repeat

@ ok | @ cancel | Preview |

Side Face
reference

Front Face
reference
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Here is a list of tasks to guide you ¥
(continued): g Part:

20. Add edge fillets to both tabs and lip edge. 73 Purtsody

» Finish the model by adding 5mm =% satch, 1
fillets to the tabs and the edge Prociat: 1 S O | i sz s o
between the lip and the block. Fad2
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L Master Project: Part Creation Recap

v Create a new part 27 Wy pne
v' Determine the best base feature =7 0 plarm
v Determine the best tool for each feature iQPaoy 000000 | TTTTTTTTTTOOOC
v' Save afile ST e
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| Master Project: Finalize the Part
Drill Press Assembly g’
|
The objective of this step is to finalize the support part. Material will be applied, ||
measurements will be taken, and formulas will be developed. High-level (|~~~
instructions f@@this exercise are provided. M ToSNTSmnTIRTTS
By the end of this step, you will be able to:
= Apply material to the model
= Save overall length and width measurements
= Calculate the mass of the model
= Locate the center of gravity
= Create formulas
y
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Continue with the support part created in step 1. If
you did not complete step 1, use
Support_Stepl.CATPart from the completed folder.

Here is a list of tasks to guide you:

1. Apply material to the model.
=  Apply aluminum to the model.

2. Create formula to control the width of the
model.

= Create a formula that equates the
width of the model to ¥ the length.
Use the width and length dimension
for the base feature.

Base Feature

<
an;?\\

Length
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L Master Project: Finalize the Part (2/4)
A4
Here is a list of tasks to guide you N
(continued):
Formulas: Support R Il | s i A R e R s
3. Add a user-defined parameter to the model. 5, impot._|
= Create a user-defined parameter of type ~ Fenswet | L
[length]. Name the parameter [Length]. Fiter Type : [A1 = 0 | -mmmmm——————-
lee the parameter a Value Of [485mm]- Double click on a parameter to edit it
Parameter | Walue | Formula ;l ______________
Support\Norqe_nc:Iature
4. qu_Jate the length of the model to the user- ESSDSDIE\Z:'fdtlDDt e ______________
defined parameter. | | Bttt
- Equate the Iength dlmenS|on to the new E::Ii! nare o value of the current parameter | — || ——
parameter. Test the parameter by [[engin fi@5mn =
Changlng the Length parameter Value Mew Parameter of lwpe lLength j WithlSingIeVaIue j Add Formula I
back to [480mm].
Delete Parameter I Delete Farmula I
- W Cancel I
>
307
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L Master Project: Finalize the Part (3/4)
Here is a list of tasks to guide you ﬁf
(continued):
5. Calculate the overall length, width and height @ QU
ofthe model. O SRS $ 090909090000 00 [ mremmmmmmmmmees
= Calculate the measurements as shown. | | S s @mommy ) oo
Customize the measurements to calculate ™7+ = @ BRSNS (L
the components. Save the measurements.
6. Determine the mass of the support. x5 ] e
= Customize the Measure Inertia tooltoony N, _ —7T o Ul ______________
calculate mass. Save the measurement.
Measzure Inertia ﬂm
Crefinition
% ﬂ%l Selection :IF'artB ody.. Suppart
Reszult
Calculation mode : Exact
Type : Volume
Eharacteristic@—
’;-1.333 |E.EEE!kg
o Keep meazure  Create geu:umetr_l,ll E:-:pu:urtl Customize... l
1 & Cancel I
-
>
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To help, here is a list of tasks (continued):

7. Locate the center of gravity.

= Create a point at the center of gravity using
the Create Geometry option from the
Measure Inertia window.

8. Hide the Geometrical set and the
Measurements.

= For clarity, hide the Geometrical Set.1 and
Measure branches of the specification tree.

280mm
285mm

o

520mm

.E?unln
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STUDENT GUIDE

Apply material to the model

Save overall length and width measurements
Calculate the mass of the model

Locate the center of gravity

Create formulas

| CUCRSEY

== [ Inertavolma.1
M asemB, BESkg
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| Master Project: Create an Assembly
Drill Press Assembly .
DGO . T
The objective of this step is to create the Drill Press assembly. This assembly ||
contains all the parts you have created in the case studies also the supportpart. ||~~~
High-level instructions for this exercise are provided. [ r===z==s7-==7==
By the end of this step you will be able to:
» Create a new assembly
= Add components to the assembly
= Fully constrain the assembly
» Modify display properties
= Save the file
y
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L Master Project: Create an Assembly (1/7)
A\
All sub-assemblies have already been created }r .
for you. The structure of the Drill Press
assembly is shown. Casing_Sup.CATPart
Casing_Inf.CATRart S N e s e e ee AR
Here is a list of tasks to guide you: \ L e
Bloc_Engine
1. Create a new assembly. . ] .CATProduct  fi] == ————=--———~~
uppor
= Create a new assembly. Name the CATPart ~—~_ | I = |-
assembly [Drill_Press}. g |
: / Handle Mechanism (W~~~ e
Drill_Support =
2. Add the Stand.CATProduct. CATProduct - .CATProduct IS S | 5 st e =S
= The first component assembled into the
file should be the most stable. In this
case, the Stand sub-assembly is the
best choice. Use the Fix constraint to
fully constrain the component. Stand.CATProduct
>
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L Master Project: Create an Assembly (2/7)

Here is a list of tasks to guide you v
(continued): et o :

3. Insert Support.CATPart.

a. Add the Support to the assembly. If you did
not complete step 2, use the
Support_Step2.CATPart in the completed
folder instead.

b. The inside bottom surface of the support
should be on the same plane as the top of
the column.

c. The ZX plane in the support should be
parallel with the side of the table.

d. The axis of the pad on the support should
be coincident with the axis of the column.

B:and [Btard 1)

8.ppport (Eupport.1)

Cormizaints

¢ Colnoldenos. [Stand.1,Supoort.1)
iai® Offeet.2 (Support.1,5tand 1)
3 Paralslen. 4 [Bupport.1,8tard 1)
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L Master Project: Create an Assembly (3/7)
A4
Here is a list of tasks to guide you (continued): ¥
4. Insert Bloc_Engine.CATProduct. T ¥ S = @& ||
a. Make the surface of the Engine support parallel 1 = ¥ | == @ & [z || ~~ "~ 7TTTT777
with the YZ plane in the support. s~~~ lis” [l @ =@ - o || ______________
b. Make the axis of the hole coincident with the P
hole in the tab on the support. 3 1 “““““““
c. The bottom surface should be in contact with the L AR
top surface of the tab.
8tand (Stand1)
8 upport (Suppert.1)
Blea_Engine [Bloa_Engire.1)
Consiraints
i Colnoidence.1 [Stand.1,Support1)
T Dlfest.2 (Support.1.5tand. 1)
< Parallelism 4 (Support.1,5tand 1)
i Colnoiclence. 5 (Bloo_Engine. 1 Support1)
2= Paralleliom. 7 (Bloa_Engine. 1, Suppert 1)
{2 Surtaos contact 8 (Bloa_Engine.1 Support 1)
=Apploations
>
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L Master Project: Create an Assembly (4/7)
Here is a list of tasks to guide you y
(continued):
5. Insert Drill_Support_L9.CATProduct. e
a. Align the axis of the Canella_Axis withthe —— ikomeeee ~  f 7mTTmmmmmmm e e
axis of the hole in the support. Bl Ny
b. Make the side of support plague parallel to
the side of the side of the table. ~— &g=_ @00\ e 00090 || 7mmmmmmmmmm
>
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Here is a list of tasks to guide you
(continued):

6. Insert Handle_Mechanism.CATProduct.

a. Make the axis of the handle block coincident
with the axis in the circular pad on the
support.

b. Make the bottom surface on the revolved
feature in the handle block in contact with
the circular pad on the support.

c. Make the top surface of the connecting rod
parallel to the top surface of the support.

d. Add an external line contact constraint,
using the surface contact tool between the
circular surface of the bearing and the top
surface of the support plaque.
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STUDENT GUIDE

Here is a list of tasks to guide you
(continued):

7. Add Casing_inf.CATPart.

a. Make one of the center holes in the casing
coincident with the axis of the Canella axis.

b. Make one of the outer holes coincident with
the corresponding hole on the support.

c. Have the bottom surface of the casing in
contact with the top surface of the support.

8. Add Casing_sup.CATPart.

a. Use the default reference planes on both
the casing parts to fully constrain the
component as shown.
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Here is a list of tasks to guide you
(continued):

9. Insert Canella_Pulley.CATProduct.
» For clarity, hide the support, and both the casing parts from display.
a. Make the axis of the pulley support with the axis of the canella axis.

b. Make the top surface of the pulley coincident with the top surface of
the pulley in the Bloc_Engine.

10.Modify the display.

* Re-display all the components in the assembly. Hide all the constrains
and visible reference planes if any.
G a—

tand Bland 1
furrnd (Runnr 1)
Bl Eryyro (B Ergrw 1)
Drll_Suprort (Drll_Support 1)
Hardio Wocan e (ardkc_Nooorien. 1
LasngLrt [aang_In.1)
FovingSun (Naning i 1)
Carmle_Pubey Cornde_Puby.1)
Corstrains
=2 Colnoldenca 1 Bland 1.8uprort 1]
=378 Utteat.¢ [Support 1, Btand. 1]
=2 Prandellor 4 (R e 180 1
= Culmobivrn 0 Bh_Engine 1 Sl 1)
=i~ Paralleer,7 (B 0o E ngine 1 Support 1)
=11 Surloos corcact. 8 @ 0a_Engmo 1 Support 1]
=i Lomowiencat Ll bupport | Suppet. 1|
=i~ Paraleber,11 (Dr_Supot 1 Snd 1)
i Colmabdornac 12 [Hor by b 1 Suppat 1)
15> Eufaos corzact 14 (Support 1 -ardhe_Necarin.1;
=25 Angla.20 Handa_Mosarim.1 Suppert 1)
f=':43 Lina coriaok 21 [Hardie_Nsoaren. 1011 Suppert1|
=2 Nrinekdanrn 22 [waneLind 1. Aupprd 1)
=" Colnolienca 2) [CasngLind. 1.08_Support1)
[=iF." Eurieos corcact 34 (Casng Int.1 Supod 11
=3 Dffeok- 26 [Cosing Ink1,=coing Sup.1|
=575 Dffteet. 26 (Casing Iné1,asirg Sup.1|
-d',"i Nffsnt 77 (Casing S1n ~.Crsing Ik 1]
= Cuiniders 28 [Carela_Pulky1Dill_Saamal1]
&+ Coincidenca 29 [Eloc_Engine.1 Canela Pules.1]
—Applicaton
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L Master Project: Create an Assembly Recap

v" Create a new assembly
v Add components to the

%3 Colncidence.1 [Stand." Support1) assemb|y

27 Offest.2 [Support1,Stand 1) _

£ Parslelon.4 Bupport 1.5tand.1) v Fully constrainthe = | |l =——=———=—=====

24 Parsledem.7 Ploo_Engine.1 Support.1) . i

3. Suriacs conteot 8 (Bloq_Engine] Suppot.1) v' Modify display

* Coincidence. (Dl_B uppert. 1, Support. 1) properties

£+ Pasalolom.11 IDA_Support 1.5tnd 1) .

i Colncidenos. 2 [Handi_Meoarien.1,Support 1) v" Save the file

{f Surlacs contack.14 [S upport. 1, Hancle_Mecaniem.1)

£ Ange.20 (Hande_Mecanim 1,Eupport.1)

1553 Lirm contaot.21 (Hancl_Meoarism.1,Dill Support1)

i Colnoidence.22 (Casing_Inl.1,Support.1)

& Cohoidenoe.23 (Casing In.1.Di_Support.1)

{1 Surlece contect. 24 [Casing_in." Suppott 1]

313 Ofest. 25 [Casing_Inf.1,Casing Sup.1]

37 Olfeat 25 (Cawing. Int1,Caing_81p.1) ]

37 Offeet 27 [Caving_Sup.1 Casing Inl.1)

i Colnoidence. 8 (Canela_Pulsy.1.0 Support.1)

i Colnoidence. 28 (Bloa_Zngine. 1. ~anela_Pulss. 1)
el ppilications
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| Master Project: Edit a Part in an Assembly

b
Drill Press Assembly }

)40 | |

The objective of this step is to use the skills learned in this course to add a feature to the
support part in the context of the assembly. Currently, there is no hole on the supportfor || "7~~~ """ 777777
the handle block to the inserted. In this step, you will create the hole by referencingthe || -- === =----—---
diameter of the handle block. High-level instructions for this exercise are provided.

By the end of this step you will be able to:

» Edit a part in the context of the assembly

= Create a feature using references from other
components in the assembly
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Continue with the Drill Press assembly created
in step 3. If you have not completed step 3,
use Step3_complete.CATProduct instead.

Here is a list of tasks to guide you:

1. Activate the support part.

= To create a feature inside the support
model, the model must be active.

2. Create profile.

= Create a profile by projecting the edges of
the handle block. This ensures that the
diameter of the hole is always correct. To
create the projection, rotate the model to
3D orientation, select the cylindrical
surface, and use the Intersect 3D
elements tool.

51D/ Frese

.| Stand (StantT)
Support [Support )
L
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Here is a list of tasks to guide you @
(continued):

3. Remove material.

= Use a pocket feature to remove the
material from the support.

4. Reactivate the assembly.

= Reactivate the assembly. Re-display the
components you may have hidden.
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Create a new part

Save afile

v
v Determine the best base feature

v Determine the best tool for each feature
v

il Support [Support.1)

Bloc_Engine (Bloc._Engine.1)
Drill_Support [Dril_Support.1)
Handla_Meacanism [Hands Mecaniim 1]
Casing Inf [Casing Ind. 1]

Casing Sup (Cating Sup.1)
Lansla_Huley [Lansiy Huley.1)
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L Master Project: Create an Assembly Drawing
\!:-
Drill Press Assembly ,
)20 |
The objective of this step is to create a drawing of the drill press assembly. ||
Include the overall dimensions of the model and a title block in the drawing. ||~~~
High-level instructions for this exercise are provided. || 7777 =========
By the end of this step you will be able to: I ﬂ §
= Create a new drawing
= Create three main views - 7
= Add dimensions | ﬁ
= Apply title block l )
= Save afile | |
fa B =
: [olioosl e =
J
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Create a drawing of the drill press assembly
as shown. If you have not completed step 4,
use Step4_complete.CATProduct.

Use the following criteria:
» Standard: ANSI
* Format: C ANSI
e Orientation: Portrait . .
» Sheet Scale: 1:10 - -

e |sometric view’s scale 1:15 i G
* Title Block: 7 [

Drawing_TitleBlock_Samplel. { | .
. [ .
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L Master Project: Create an Assembly Drawing Recap
v' Create a new drawing
v Create three main views |
v Add dimensions I — — N
v Apply title block ) bl B
v' Save afile ) I | | EEEEEETTEETEeE
i A I .
- g i
I 4
- i i
_ o - L
>
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L Shortcuts
\¢
F1 Link to on-line documentation Ctrl + several selections Multiple selection -
Shift F1 Contextual help for an icon Shift + 2 selections Selection of all elements
Shift F2  Overview of the specification tree between and includingthe 2 ||
F3 Hide/Show the specification tree selected elements : : : : : : : : : : : : : :
Ctrl + Change CATIA V5 Alt F8 Macros (0
Tab window Alt F11 Visual Basic editor || ____
Ctrl N New file Alt + Enter POpenticST .
Ctrl O Open file Alt + MB1 Pre-selection Navigator | | ______________
Ctrl S Save file Ctrl F11 Pre-selection Navigator
Ctrl P Print Up/Down or Left/Right arrow  Pre-selection Navigator
Ctrl Z Undo Shift + MB2 Local zoom and change of
Ctrl Y Redo viewpoint
Ctrl C Copy Shift + manipulation with Displacement respecting
Ctrl V Paste compass constraints
Ctrl X Cut
Ctrl U Update
Ctrl F Find
>

Copyright DASSAULT SYSTEMES

327



CATIA V5 Fundamentals

L Glossary

The
component which is being edited is called the
active item. To make an item active, double-
click it. The active item will be highlighted.

Creation of specifications
for parts, constraints, and features in the
context of an assembly.

Features created inside
an assembly which affects more than one
component of the assembly.

Assembly is a document that
contains a collection of components. It has the
file extension .CATProduct. An assembly is
also called a product.

A CATIA model is fully
associative with the drawings and parts or
assemblies that reference it. Changes in the
model are automatically reflected in the
associated drawings, parts, and/or assembilies.
Likewise, changes in the context of the
drawing or assembly are reflected back in the
model.

Catalogs are sets of frequently
used features or components which are
stored as a library of information.

An orientation reference tool
that helps while performing view rotations.
The Compass is a powerful tool that can
be used to physically move and
manipulate objects. This is especially
useful in Assembly Design, Freestyle, and
Digital Mockup workbenches.

A reference of a part or a
subassembly integrated in an assembly. A
component possesses characteristics
related to how a referenced part or
subassembly is integrated in an assembly.

Constraints establish
geometrical or dimensional relationships
between the features of a model by fixing
their positions with respect to one another.

STUDENT GUIDE
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Construction
Geometry is created within a sketch to aid in
profile creation. Unlike standard sketched
geometry, construction geometry does not
appear outside the Sketcher workbench.

When a new part is created
in an assembly, the new part features and
sketches can be defined using geometry of
existing components. This process is known as
design in context.

Design Intent is the plan of how
to construct the solid model of a part in order to
properly convey its visual and functional
aspects. In order to efficiently use a parametric
modeler like CATIA, you must consider the
design intent before and while modeling the
part.

In this mode, the part definitions
(exact geometry and parameters) of all the
components in an assembly are loaded into
memory. By default, the assemblies and their
components are loaded into a CATIA session in
the Design mode.

The angle that draft faces
make with the pulling direction from the
neutral element. This angle may be
defined for each face.

A document which contains the
geometrical information and specifications
in form of 2D views. It has the extension
as ‘.CATPart'.

Features created
directly on the solid model. Fillets and
chamfers are examples of this type of
feature.

Explode: Command used to break down a
pattern of features into number of
individual features.

Elements that make up a part.
They can be based on sketches (sketch-
based) or features that build on existing
elements (dress-up and transformation).
They can also be generated from surfaces
(surface-based).

STUDENT GUIDE
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L Glossary
A\
Feature-based: Like an assembly is made up Layered Approach: The layered .
of a number of individual parts, a CATIA approach builds the part one piece at a
document is made up of individual elements. time, adding a layer or feature ontothe WM ..o oo oooo
These elements are called features and the previous one until the desired solution is
approach is called Feature-based. obtained. || TTTTTTTTTTTTT7
Grid: A network of horizontal and vertical lines Manufacturing Approach: The
applied to the background of the Sketcher manufacturing approach to modeling ||
workbench, that provides coordinates for mimics the way the partwouldbe || m=====mmmmmm -
locating points. manufactured. |
Instances (Assembly Design): Each Neutral Element: Itisaplaneorface @ [l 5= =smmomssmes
component inserted into an assembly is a which defines the neutral curve. The
separate instance. For example, if the same drafted surfaces pivot about a neutral
part is inserted into an assembly twice, they will curve.
have the same part number but different
instance numbers. No two components in an Part Design: The workbench dedicated
assembly can have the same instance number. for designing parts using the solid
modeling approach.
In Work Object: It is the current state of the
part during its design phase. It can be identified Part Number: It identifies the part file
in the specification tree by its name, which is used in the assembly. Normally, the part
underlined. number is same as the file name for the
components, at times, it may be different.
>
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A document which contains the
geometrical information and specifications that
define a 3D solid model. It has the extension as
‘CATPart'.

Default container that contains the
features that make up a part.

array of several identical features
created from an existing feature.

Sketch for which you have
specified the reference plane, origin, and the
orientation of the absolute axis.

Property: It is an attribute such as color or a
name that can be assigned to any feature.

The potter's wheel
approach builds the part as a single, revolved
feature. A single sketch, representing the cross-
section, includes all the information and
dimensions necessary to make the part as one
feature.

The direction from which the
draft angle is measured. It derives its name from
the direction in which the mold is pulled to extract
the molded patrt.

Features created using
a 2D sketch. Generally, the sketch is
transformed into a 3D solid by extruding,
rotating, sweeping, or lofting.

The workbench dedicated for creating
2D profiles with associated constraints, which
can then be used to create 3D geometry.

It keeps the hierarchy of
features, constraints, and processes, and the
assembly information for a CATIA document.
The specification tree provides a visual step-by-
step record of the sequence followed while
creating a solid model.

In this mode, CGR
representations of the geometry, of all the
components in an assembly, are loaded instead
of the actual geometry. CGR (.cgr) files contain
no geometry or part information; they are only a
tessellated visual representation of the model.

STUDENT GUIDE
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User Companion
CATIA | ENOVIA | DELMIA | SIMULIA | 3DVIA

Your everyday companion!

Companion is an essential tool which allows you to continuously enhance your skills and optimize your performance with
Dassault Systemes products — right at your desk! The Companion includes theory, demonstrations, exercises, and methodology
recommendations that enable you to learn proven ways to perform your daily tasks. Every release the Companion is updated by

Dassault Systemes experts to ensure that your knowledge remains current.
For more details please visit www.3ds.com/education/
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Show them what you know!

Get Certified!

Research shows, and industry experts agree, that an IT certification increases your credibility in the Information Technology
workplace. It provides tangible evidence to show that you have the proficiency to provide a higher level of support to your
employer. Are you ready to get certified and affirm the knowledge, skills, and experience you possess and gain a worldwide
recognized credential leading to success?

For complete details please visit http://www.pearsonvue.com/dassaultsystemes/
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