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| Introduction to CATIA 1

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

v' Understand the CATIA software
o O (2 5 | i
valnderstand the CATIA Interfface Il e e e

) 4 Hours
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L Case Study

Each lesson in this course contains a case study, \; :

which explains the skills and concepts covered in

the lesson. The case study will be described at the — :

beginning of each lesson, and the student will be Samian Cower Body ASSEMBIVE FDIGItgY | | --------------

) zation Train Design Module Module

able to do the case study exercise once the theory (Mechani | (Surface) | Il [ -

for that lesson has been covered. cal) D S e

All models used in the case studies come from the Vodue

Front Suspension and Engine Assembly. | o || oy || oy || oemy || e | |
L Design Intent | e

‘ (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’ Define key terms in CATIA.

v Identify and describe the design intent.

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.

>
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L Stages in the Process

STUDENT GUIDE

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
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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, CATIA Within the PLM Solution Sl (| ~ "~~~ 77777

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
phases.

Purchasing Maintenance

L Open CATIA. Concept :]bPlanningi]\:>De;fveI‘c‘)p.E

A

In a Windows environment, you can start the
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.

CATIA’s Scope From Concept To Realization

Copyright DASSAULT SYSTEMES 10
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L Understand the CATIA interface
. 3 . . A
CATIA V5 is specifically designed for the Windows N
operating environment, and it behaves in the same
manner as other Windows applications. Traditonal BRI EXUE—————Copd
menus provide access to all the CATIA commands. 3 Part! &
LA T | e mie e e e
Toolbars contain icons for quick access to the most g:‘:i’lane
frequently used commands. B ountons |’_f\' ______________
CATIA’s user interface adopts the Windows interface, N W e
and contains the following key features: g --------------
m‘ ______________
A. Separate workbenches and their respective toolbars. | - ~_ 4 & || _
©J
B. Easy navigation from one workbench to another. &
e . : &
C. Standard and specific menus & toolbars (File, Edit, &
Insert...). j\y
D. Standard manipulations (Copy-Paste, Drag-and- DEESY DHROER P B4 B
Drop, Edit in Place...). Pad1/PaitBody/Paitl selected | =D
E. Intuitive (highlighting, copilot, pointer shapes...).
F. Multi-document support.
G.Contextual menu (MB3) support.
H. Specification tree, which includes technological
features, constraints, and relationships.
>

Copyright DASSAULT SYSTEMES 11



CATIA V5 Foundations for Body Designers

STUDENT GUIDE

L View Tools

Rendering Styles

CATIA has the ability to apply different styles of J 2 He2Q_9 0 00, 2 lz]
rendering to visualize the geometry and provide
more clarity to the model.

Shading (SHD)

Shading with Edges

j
]ﬁ)l

Shading with Edges without smooth Edges ©

i

=

= A

Shading with Edges with Hidden edges

B Shading with Material

(o]
)

ﬂ Wireframe (NHR)

Copyright DASSAULT SYSTEMES iz
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L Main Tools
N
Standard 4
|
New: To create a new document with a particular I INEgsyaa @ el (.
file type.
GratEi - A || T
rap IC Propertles I.ﬂutomejlnuto jj.\f\uto jlﬁ\uto j]AUthAUthNDHE j§ ‘f\‘ ______________
[ L -
Graphic Properties: To change the various Auomatic |100% MU B e e
o o a o | o —_— 2035 mm
graphic properties (Fill color, Transparency, Line B [ — so7am 1| 0 NN e ora e
thickness, Line type, Point symbol) of the _' = =& 2 N
elements as they are displayed on the screen. T w— ;2
_ Fr2amm P Y [N | ocomn s s s e i
] = g 2.6 mm
Select I  %013mm -
—
3 =
3 : '
Select: To select objects. —
—
. I
View I
|
More Colorg
Hide/Show: To change the hide/show state of P £
the components. 1B ®NEE
view E
lswmeénaq a0 68 EE
>
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| Case Study: Introduction to CATIA
A4
Recap Exercise v
| |
In this exercise you will review the Damper assembly. With the knowledge you have || =~~~ "~~~ 77~
gained in thisjlesson, you should be ableto: [l sessesss s s
v Change the orientation of the model T@ayia- e wmisaazesess irce 0saw :- a;“
v" Change the visualization properties of the model . ,a
v Manipulate the specification tree :
v" Access the CATIA help system %
-
-
a3 =48 | G fad BS8E HEte ’I
P rr———— i1}
>
14
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| case study (u/6)

STUDENT GUIDE

1. Load thefile.

a. Load DamperAssembly.CATProduct in
CATIA.

2. Change the orientation of the assembly.
a. Change the model orientation to Front.
b. Zoom in on the area as shown.

3. Change the visualization properties.

a. Select the front face of the Pillar part (as
shown) and change its color to

magenta.
b. Itis recommended not to use red, o —?'j'
orange and green colors for geometries. T
By default, these colors are used by < Trrsprency
] . 3a -l
various CATIA diagnoses. Lo —
li” E | 203500 |
I Thickness
T E[— o]
Symbol
- =

Rendering Style

=1[3 1o Speciic Renderir 7|

Mare. I
@ ooy | close |

AREBRTVNLEES B ;

SR MM AEpE
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| case study (2/6)

4. Zoom out on the model.

5. » Change to the Isometrie'view. = Sy = Wi
6. Change the rendering style to Wireframe.

7. Change the rendering style to Shading with
Edges.

Copyright DASSAULT SYSTEMES 16
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| case study (3/6)

STUDENT GUIDE

8. Change the display of the specification
tree.

a. Press the <F3> key to toggle the
specification tree on and off.

b. Click on one of the branches of the
specification tree and notice that
the model darkens.

c. Try zooming out; notice that the
specification tree is being
manipulated and not the model.

d. Press <Shift> + <F3> to re-activate
the model.

Copyright DASSAULT SYSTEMES
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| case study (4/6)

STUDENT GUIDE

8. Change the display of the specification tree
(continued)

e. Expand the Arm node of the tree.
Notice that the features of the part are
now displayed in the tree.

f. Collapse all the nodes to show only the
top level of the tree.

$lPlllar (Plllar.1)
@l Arm {Arm.1)

et 2ty
2 Seat (Seat.1)
“(Cap (Cap.1)
2yPlllar (Pillar.1)
ﬁ"?' Arm (Arm.1)

Copyright DASSAULT SYSTEMES
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| case study (5/6)
9. Review the areas of information. p
a. Review the TOGRNMENERSHOIBEEIPTNNE R 0 N oo e
messages When you place the curser i tome te o um o s o e
over a command’s icon (without 4 B e
selecting it). %
3 |- -
M i et o || - e
_Sezt-_Seat.n gﬁ
' @
e (e 1 || W LS F B R R LY e R
) i .. I‘g
1
S|
L N | e P
>
&
b
.
p.§
b
&
A @
@—p-’ HEEs RSy mEn R Ao a8l urResqd s EeEI~E .
fophes standd bometnc vew | = m_kga)_'_l_'
>
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| case study (6/6)

STUDENT GUIDE

9. Review the areas of information (continued).

b. Select Help > CATIA V5 Help.
c. A web browser window opens, and the
CATIA Help start page is displayed.

d. Spend a few minutes browsing the
various links of the help system.

10. Close the assembly without saving the

changes.

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

/3 DocumentationCATIA ¥5 - Microsoft Internet Explorer ) I =] ] 54

e
Qe - () - 2] [Z] | Dsearh Jrearins @Preda €2 -2 P
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 the model

v" Change the visualization properties of the
model

v" Manipulate the specification tree
v"  Access the CATIA help system

B DocumentationCATIA V5 - Microsoft Inbemet. Explorer ol - 1o x|
i

Favortes At teds CRG T

|_‘|Ll:| CATIA (nrra:lrumum.

Selecting Objects

4 My Computer

B er Do e G e e e e e e j.:
Je@dy e g wnesaa BEREE L2009 COMATIRT B
&
) b
By, Soat {Seat.l) 'k
By, Cop (Cap 1) 2 —
B il (Pillr 1) - L
By, daen (rm 1) i3 7
y Bracket (Bracket. 1) = 1t/
“Applcations B 4_::_
s B
& g
L3 =
# 53
&) L
= |EH
¥ &l
-
[
- 88
h! &
- =L N R - B o - mERRES Frina
P rr————
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| Profile Creation 2

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

v Create a New Part
v’ Select an Appropriate Sketch Support | TTTTTT oo
v Create Sketched Geometry
v Constrain the Sketch

v’ Create the Pad Feature
vaSaverand closcRECICOC MO S B s 0 I s e

. D 4 Hours
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L Case Study

The case study for this lesson is the Timing <a> ﬁ

Chain Cover used in the Front Suspension and
Engine assembly. - | -

L Design Intent ¢ | X | ||

v' The model must be created in one feature.
v The top angle must be 120 degrees. R
v The overall height must be 335 mm. P o B B B, e

v The angular side walls must be perpendicular ‘ 125
to the top walls.

v The centre of the convex circular arc must be
50 mm from the vertical reference and 120 mm 50—
from the horizontal reference. e

v The thickness must be 12 mm. .

L Stages in the Process

1. Create a New Part.

2. Select an appropriate sketch support.
3. Create sketched geometry.

4. Constrain the sketch.

5. Create the Pad feature.

6. Save and close the document

Copyright DASSAULT SYSTEMES 24
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L Create a New Part

When creating a new model, the Part Design
workbench is activated. When a part is saved, it is
saved with a.CATPart extension to distinguish it
from other CATIA documents.

Use the following method to create a new part file:

v" Click Start > Mechanical Design > Part design.

v’ Click File > New and select Part from the New
dialog box.

v" Select the New icon from the Standard toolbar
and select Part from the New dialog box.

A new part contains only three default
reference planes. These default reference
planes are always the first elements in the
specification tree and are used as a basis for
feature creation.

B 5ot [l Edt View lnoed Took  Windw Heb

z) Paitl
7 vy plane
7 2 plare
o o plarm

i

SRS 3

.'.-'15

it

@R K@ moh

L=

"
2

Fara

STUDENT GUIDE

Gelect an cbct or & Command

Copyright DASSAULT SYSTEMES
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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 P

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. S e | e

Sketches can be extruded
to create solid geometry. [ | - =—=———=—=—————=

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.

Copyright DASSAULT SYSTEMES 26



CATIA V5 Foundations for Body Designers

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.

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 the

final constrained sketch.

W dp

STUDENT GUIDE

Copyright DASSAULT SYSTEMES
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L Create the Pad Feature
Once the sketched profile has been created, solid \'i
3D geometry can be generated from it. A pad is a
sketch-based feature that adds material to a
model.

L Save and Close the Document  ~_ .~ N » ||
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 R Edit Miew Ilnset To (0 ____
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 With a new name (to create a new document).
>
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L Sketcher Tools

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

[&]
5|

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

STUDENT GUIDE

sicetcher) | N N (bbbt

Copyright DASSAULT SYSTEMES
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L Geometry Creation Tools

Profile

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

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

=

Circles: creates circles and circular arcs

o o]~ fodn ]

Splines: creates splines and connecting curves

- NOR[eIOE |

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

~

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

[~ |

Points: creates splines and connecting curves

Copyright DASSAULT SYSTEMES 31
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| Additional Tools
. b
ration N
Operatio o %
Corner: creates a corner shape between the =
two selected lines. . WM
a0 [ s e
Chamfer: creates a chamfer between the two ﬂgh'
selected lines. g’ """""""""""
Constraint .. T |
Constraint Defined in Dialog Box: creates _ﬁl ——————————————
geometrical constraints on selected elements. II ; ______________
&
n Constraint: creates geometrical and i
dimensional constraints. £
Sketch-Based Features B =
5 )
Pad: extrudes a profile sketched in the . E
Sketcher workbench. This command is -
available in Part Design workbench.
Standard Stani 2
N@@lay a0 e
H Save: saves recent changes done in existing
files and saves newly created files. B
>
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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 33
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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 @ corgn————————————— | e
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 % : I
Profile icon. o S iy
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.
)
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| Exercise: Profile Creation

Recap Exercise

|

In this exercise you will create five profiles. You will use the tools learned in
the previous exercises to complete this exercise. oo

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

= Create a new part

= Create positioned sketch profiles using ZX
plane as sketch support

» Close the document without saving it

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.

Copyright DASSAULT SYSTEMES 36
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L Do it Yourself
1. Create a new part and create five different profiles as shown, using ﬁ
Positioned Sketch and ZX plane as the sketch support.
>
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L Exercise Recap: Profile Creation
I\‘.-:
¥
v' Create a new part file
v_ Access Sketcher workbenen™ |  —0 WM s
v' Create positioned sketch geometryusing| f/m~\N | e
ZX plane as sketch support
v" Close the document without saving it
You can create the outside profile usinga | ¢ 0N ) o~ | || memmmmmm ===
number of ways:
= Create the profile using a series of lines 9
and arcs. .
= Create the whole profile using the Profile
tool.
>
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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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I 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 ~— + [ L |
are not required. M L e
>
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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

42
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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 (o) —mm™™@™™™ (|
already been created for you.
12. Edit the sketch. N e e
. Modify the sketches in the Sketcher ¢\ | ______________
workbench by double-clicking on
the sketch directly in the modelor /b o || TTTTTTTTTTTOOT
in the specification tree. | ()  _=——w L oo
13. Geometrically and dimensionally
constrain the sketches.
" Fully constrain the sketched circles
with 20mm diameter dimensions as | |,
in the earlier instance. |
14. Compare sketches. K !
=  Were the sketches easier to v IR N e G L
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
\-\'
N
r 132 o
] 0 e
R 1 = W
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

1. Load Ex_2F.CATPart and fully constrain the sketch. o

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

) |

In this exercise you will create the case study model. Let us recall the design
intent of this model: ] e

v' The model must be created in one feature.
v The top angle must be 120 degree. SRR [T
v The overall height must be 335mm.

v' The angular side walls must be perpendicular to the top
walls.

v" The thickness must be 12mm.

v" The center of convex circular arc must be 50mm from vertical
reference and 120mm from horizontal reference.

Using the techniques you have learned so far, create the model without detailed
instructions.
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L Do It Yourself: Drawing of the Timing Chain Cover
\!:-
Create the model using the drawing provided here. .
{20 R N - e S IR
-
(o) N . - A | e Ry T
o)
50
65 75
125
145 330
>
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L Case Study Recap: Timing Chain Cover

Create a new part file

Select the YZ plane as sketch support

Create a sketch geometry

TSty

Constrain the sketch according to design
P 0 e e SRR | ————

<

Create a pad feature | e

<

Save and close the document ] e -

120

250

Timing_Chain_Cover
W XY plane
" YZ plane
" 20 plone

9p°
AL

30"

| 20—

I
| ‘ R100™ o
: Q i) |
| 818 ___%: %
. 5 \
77777 & g ™ ) ]
I
I

50
665 75

125
115 330
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L Basic Features 3

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

Determine a Suitable Base Feature
Create Pad and Pocket Features

CCEuEpeEs e T
Create Fillets and Chamfers

W < <

D 4 Hours
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L Case Study

The case study for this lesson is the Timing Chain
Cover used in the Front Suspension and Engine
assembly.

L Design Intent

A. Three mounting holes must be created for
mounting of timing chain cover.

B. One large hole of diameter 50 mm must be
created for shaft clearance.

C. Rim width must be 20 mm.

D. Rim height must be 6 mm.

E. Concave radius 150 mm of the outer profile is
style radius.

L Stages in the Process

1. Determine a Suitable Base Feature
2. Create Pad and Pocket Features
3. Create Holes

4. Create Fillets and Chamfers
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L Determine a Suitable Base Feature

When selecting a base feature, it is recommended 8
to select the basic elements that convey the
primary shape or function of the part. This does
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 = -~ -~ A || TTTTTTTTTTooo
a part of the base feature sketch; these can be
created later as separate features.

Use the following steps to create a base feature:

v" |dentify the part features.

v’ Select one feature to represent the base
element.

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

Base Feature

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 -w
material to a model.

B. A pocket is a sketched-based feature that @ ——————————————

removes material from a model. r; ______________
The profile sketch should consist of connecting Sketch = ey || T
entities that form a closed loop. Open loop profile Tl e e

sketches can be used only with the Thick option.

______________
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 :D /V

element Sketch Pocket
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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 existing 3D
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.

IO e (] | =" == e e
The Hole tool also allows you to include

technological information, such as thread, angle
bottom, and counter bore.

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

Fillets =

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.
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L Basic Features Tools

Sketch-Based Features Mf
Pad: adds material to a model by extruding a =

sketched profile ID ) A A
2

Pocket: removes material from a model by
extruding a sketched profile

Hole: removes circular material from an
existing solid model

Dress-Up Features

n Edge Fillet: creates smooth transitional surfaces
between two adjacent faces

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

¥l 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 E
section to create a beveled surface
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| Exercise: Basic Features Creation

Recap Exercise

)15 | K

In this exercise, you will load an existing part that contains a base pad feature || ______________
and a boss pad feature. In the base feature, you will create sketch-based
features, simple and tapered holes, and simple dress-up features. High-level
instructions for this exercise are provided.

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

= Create a concentric pad

= Create simple and tapered holes
= Create a pocket

= Create an edge fillet

= Create a chamfer
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| Do it Yourself (1/3)
¥
1. Load Ex3B.CATPart. () giees -
— xy plans
—— yz plans
Fiocplane AR 0909090909000 W as Lol
=-{33 PartDody
o-7)Pd] SN 000w
2. Create acircular pad concentric with Sz e
the larger end of the base feature. The
dlameter |S 66mm and the flrst and 33 ______________
o g i First Limit Second Limit i
Second |Im|ts are 20mm and 1mm 3 Twpe: IDimensiDn ;I Type: IDimenSiDn d [ (] | oo i e e
I’eSpeCtlve|y i Length: IEDmm E Length: |1mm E 3
| Jumic __ oesecion [l [Noeeledon | 8 Bt
3. Create afillet of 35mm on 2 edges.
4. Create a hole of 54mm diameter,
concentric to larger end of base
feature.
>
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| Do it Yourself (2/3)
e e | I ﬁ.—"
5. Create atapered hole of diameter @ Hole Definition [2]x]| -
15mm and tapered angle 14deg, | exension [ Type | |
concentric to small end of base 090000 e ———
feature.
i Parameters ——
i |;ngle: I“‘dEEI E‘ ______________
6. Display the sketch for the basepad  (¢) = 7 ‘S—em@ (|
feature.
7. Create a pocket whose sketch is
positioned on XY plane and depth is
14mm.
8. Hide sketch of base pad feature.
o
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| Do it Yourself (3/3)
9. Create a chamfer of Imm X 45 degree Mf
on 2 edges.
10. Save and clese the part. .
o
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L Exercise Recap: Basic Features Creation
v' Create a concentric pad w
v' Create simple and tapered holes
v Createapocket -~ ~ T
v Create an edge fillet . aTT T
v Createachamfer
=BPartBody 00000~
$-7) Ped.1
Pad2
Pad3
&) EdgeFlllet.1
#~{c] Hole.1
¢ Hole2
Pookst.1
() Chamfar.1
o
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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 | h—
| 8 RS W
o |
0 \
| 6
| 2
P -
®
()
| R16 I 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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| Case Study: Basic Features

Recap Exercise

20 min

In this exercise you will modify the case study model. Let us recall the design
InfenfoNiISTMISEE I s s

v' Three mounting holes must be created for mounting of
Timing Chain Cover.

v One large hole of diameter 50 mm must be created for
shaft clearance.

v" Rim width must be 20mm.
v" Rim height must be 6mm.

v Concave radius 150mm of the outer profile is style radius.

Using the techniques you have learned so far, modify
the model without detailed instructions.
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I Do It Yourself: Drawing of the Timing Chain Cover
Search and load Exercise3_CaseStudy_Start.CATPart and add features to the -
part using the drawing provided here.
~ - @30(3xXy S s e e e R
& § Pa2X] @65
g E . @10 . @50 | R
]|
H ' yia - 20 ! E I_|_] AT 200 DO T
! /3 2 1P == B -
= : H == Fe—e— = i (e
e s < :
S t 1 A_A ﬁ:“'/: i | ______________
setion view Igao| section viewB-8 || _____
(=
&
—_— f 20(2%)+45"
110 B6
>
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L Case Study Recap: Timing Chain Cover

Determine a suitable base feature

Create pad features

Create pockets and holes

Create fillets and chamfers ||t

AN g SR

Save and close document
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| Additional Features 4

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

v’ Create Feature Profiles and Axis Systems
v' Create Shaft and Groove Features

v’ Create Basic Wireframe Geometry || TTTTTT T T
vashelliihelviode! S e e

) 4 Hours
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L Case Study

The case study for this lesson is the Suspension o5

Seat used in the Front Suspension and Engine 10 -
assembly. ' :
L Design Intent | __Jb——— b= || .

SectioAl view A-A

v' The axis main flange must be at 5 degrees from || tTTT-T---o-—--
Z axis. *

v" The main flange must be at 12 degrees from
horizontal plane.

v One large hole of diameter 50 mm must be
created for Pillar clearance.

v" The sketch of seat must be 4 mm.
v There must not be any sharp corners.

L Stages in the Process - cotion out 5.

. Create a reference geometry.
. Create an axis system.

. Create a sketched geometry.
. Create shafts.

. Create fillets.

. Create a pocket.

. Shell the model.

. Create a hole.

38

>

@100
F136
F220

00 N O Ol WN -
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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. foa B O | -2 et B i s

Sketcher includes the following additional tools: RS 000000 | e

v' Re-limitation tools.

v" Transformation tools.

:

P
<

v  Project 3D eleniBRPIOGIST R = Il e s e e

v' Analyze a sketch using the Sketch Analysis too. |

L N P S Eeatlres, | S e

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.
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L Create Basic Wireframe Geometry

In the Part Design workbench, you have the ability p -
to create points, lines, and planes outside of the -
Sketcher environment. These elements are called Partl
reference or 3D wireframe geometry. 7 xy plane l ______________

: . 472 plane
Depending on how the part was initially created, oupme 4 & 0 || -------e----
these elements can be represented in the ,.m
specification tree in two ways. If the Enable hybrid PR < I
design option is selected, CATIA will place these #[Askernns @ TS 0 o4 || e
features within the main PartBody. If the Enable = = Port.1 U ______________
hybrid design option is cleared, wireframe elements Tu-/l.nu
are inserted under a group called a Geometrical L L | R e e e
set. Geometrical sets contain only 3D wireframe 0 _
and surface elements and not solid geometry.

| shell the Model
Shelling a feature hollows out solid geometry. The
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.
>
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L Additional Sketcher Tools
Operation M,
Relimitations: trim or extend the existing Eﬂ
sketched geometry d zl I et
Transformation: modify existing sketcher (_ ______________
geometry = o B
L dh - & O & gidd | o
3D Geometry: project the existing 3D elements =
onto the sketch plane = 1= [ty
| = 8. @ E ______________
Tools == A
n Tools B W T
Sketch Analysis: help to resolve problems | =
with a sketch n 2B @i‘
Knowledge — B
@ ¢ B o @8-
Formula: create Relationships between fol© ﬁ- - ®-@}
Dimensions B
H Equivalent dimensions: equates all selected
parameters to a value H ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ‘
frools
Tools lae[Ln g s
Axis System: used to define local coordinates ﬂ
>
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L Additional Part Design Tools

Reference Elements Mf

Point: creates a point in 3D space

Line: creates a line in 3D space

Plane: creates a plane in 3D space

Sketch-Based Features

Multi-pad: creates several pads in one
operation

Multi-pocket: creates several pockets in one
operation

E Shaft: helps to resolve problems with the \)

sketch

Dress-Up Features

Shell: removes one or more faces from the
solid and applies a constant thickness to the
remaining faces

Copyright DASSAULT SYSTEMES 76



CATIA V5 Foundations for Body Designers

STUDENT GUIDE

| Exercise: Additional Sketcher Tools

Recap Exercise

|

In this exercise you will open an existing part that contains a positioned
sketch. You will add a flange to this sketch and constrain it fully. High- [ | -==========---
level instructions for this exercise are provided. W ____

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

= Create a positioned sketch

= Use transformation tools in sketcher
= Use re-limitation tools in sketcher

» Use Equivalent Dimensions

= Create a Formula
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| Do it Yourself (1/5)

1. Load Ex4B.CATPart.

2. Edit the sketch.

= Access the Sketcher workbench for
Sketch.1 and add a flange geometryas &% ||
shown. Use transformation tools
(Offset) and re-limitation tools (Break,
Trim) to create geometry.

30 1

25 1

ﬁ D 152
O 175
5

6437\
<

= RS

o
g
N
=z
AN
|
&'
e
»

f

r

A,

\:

r
y
L
-
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STUDENT GUIDE

3. Create Equivalent Dimensions for
thickness parameters.

. Multiselect all thickness dimensions as
shown, and create Equivalent
Dimensions of [3mm]. By this, you can
have better control on the thickness
constraint.
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| Do it Yourself (3/5)
\!:-
4. Create Equivalent Dimensions for inner .
radius.
. Multiselect the inner radius dimensions \ et SRR R S
as shown, and create Equivalent | ° H |U_E°‘ ‘
Dimensions of [3mm]. By this, you can Diedt | ¢ o \%f gl 0 e
have better control on the inner radius 3 'T ______________
. v o= &8s
constraint. J" i
o 2 'B \R 3.5
e = B3
"ﬁ?"rx/ ______________
25
| ==
T
R g
3-—_—:-"‘”_{
1 22
3
_ Wy
——— ¥ _'\
>
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| Do it Yourself (4/5)
\!:-
5. Create Formula for outer radius. -
" Create a formula for each of the
highlighted outer radius, w0 T B e
Outer radius = Inner radius + 2 ,
Thickness. —V - H ! e | ¢ WM TTTTTTTTTTTTTT
. 3 A O . | Ty
By this you can have better control on - o ’e
outer radius. A change in the value of - x = _J_ i e
inner radius and/or thickness will be 2> o i T
reflected in outer radius. - h AR |
vd .
D175 | | gl =~ o \ “““““““
ETI} R3 v MM
2J—L =
Ry /3
R.Q,q___
-
:::-—-UFB
Ra
| =
/‘—'
’R (=l
>
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| Do it Yourself (5/5)
b
6. Create a shaft. 4
" Revolve the sketch to get a solid.
1 s S ax| (|
ey e ] R e e e e e
7. Modify value of equivalent dimensions. Firstangle: [ 300000 19
. Modify thickness to [4] and inner Second andle: (009 =
radius to [5] from Relations node of I il e
feature tree. selection: [SaEdh 1 @l
[ Thick. Profile
Favaiza Side I ™ 000000000
8. Close the file without saving it. P
Selection; |m "3 B N N R L
Reverse Direction _]
Mare == I
1 @ CanceIJ Preview _l
=g EquivalertDimensions. 2
,,,,,,,,,,,,,, vaue=STM
>
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L Exercise Recap: Additional Sketcher Tools

Create a position sketch

Use transformation tools in sketcher

Use re-limitation tools in sketcher

Use equivalent dimensions

SRS <

Create a formula
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| Exercise: Additional Sketcher Tools

Recap Exercise

|

In this exercise, you will perform the sketch analysis, and create pads
and pocket. You will use the tools you have learned so far, to complete || ~========——---
the exercise with no detailed instruction. .

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

= Solve a sketch related problem

= Use the sketch analysis tool and take corrective \
actions \
» Create a pad

= Create a pocket
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L Do it Yourself
A
1. Load Ex4C.CATPart and create pads and pocket. Perform .
sketch analysis and take corrective actions.
\\ ___________
>
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L Exercise Recap: Additional Sketcher Tools

v' Solve a sketch related problem

v' Use the sketch analysis tool and take
corrective actions

v' Create a pad

v' Create a pocket

=
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| Exercise: Fillet and Chamfer
Recap Exercise g'
|
In this exercise, you will create a new part. Using shaft, pockets, fillets and chamfer, || ---"""""""----
you will construct a damper assembly cap. High-level instructions for this exerciseare || - ________
provided U e o e
By the end of this exercise you will be able to:
] @lcep
Create a shaft 7=y plane
= Create a pocket ¥z plane
o plane
= Create an edge fillet =~53 PartBody
7§D shaft.1
= Create a chamfer #- Sketch.1
L de:et.i
-1\ Sketch.2
L demt.z
{7\ Sketch.3
~i%y EdgeFillet.1
—GJ Chamfer.l
J
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L Do it Yourself (1/5)
1. Create a new part file. &’
= Create a new patrt file called
[EXAESC AT P ] N i e
2. Create a shaft feature. (5
- a3l ernicion S | e e S e e S
= Create the profile shown to - i
construct a shaft feature. B | W e
L+] H
B i Second angle: IUdB'; E ______________
H —ProfilefSurface —————————————
v Selection: |Sketch.1 @I ______________
2 BTmkEa 0000 | B | e P
33 Reverse Side |
— Axis
Selection: ISketch Axis
i Reverse Direction |
' il I
° H ° are s>
@ oK & Cancel l Preview ]
a0
J
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L Do it Yourself (2/5)
3. Create a pocket feature. v’
= Create the profile shown to
construct a pocket feature. i W icciiosrooanis
el . R || | AT
Tvpe: IUp to last j
Lirnit:: INu:u seleckion  [ESRElEEl M T T
Offset: IM E ______________
rProfiejSuface ———; (.
Selection: |Sketch,2 a
[ [iick SR . [ TR T TR
Reverse Side 1 | |
[ Mirrored extent
Reverse Direction I
[are == I
@ Ok & Cancel I Presiem l
w,
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| Do it Yourself (3/5)
4. Create a pocket feature. ”’
. Create the profile shown to construct a
pocket feature. Enter depth = [28mm]. x| |-
OCKe efnnicon H
=l e ] || | [ e e
Type: IDimensiu:un j
e B DY
Limit: M| | e
ProfilefSurface —m@™M8m — |
Seleckion: |Sketch. 3 @
W | I e e e
Reverse Side l ______________
[ Mirrored extent
Reverse Direckion I
More = > I
@ oK & Cancel l Presvicw l
o
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L Do it Yourself (4/5)
5. Create an edge fillet. g’
. Create an edge fillet on one
edge as shown (radivs=2mm)> W e
R adius: |2ITll'ﬂ
Obiect{s) to Filet: dge. @ —————————————
Propagation: ITangency 1 ______________
Cptions S———————————————————x—2 ] = =-—-——= === ===
[ conic parameter:  [0.5
Wwmites 0 | I e e
More:> = I ______________
] & Cancel review
- o] Sicin] Mo
6. Create a chamfer.
. Create a chamfer on 2 edges as
shown (length = 2mm and angle [ 21|
= 45deg) Moce: Imlm j
Lenith 1: |2mm =]
Ange: IT'“ ﬂ
Chject{s)ta chamfer; _@
Propagation: ITI'ﬂ'l'HI _3
[ Reverse
1 @ Cancel rEview
= cancel | _previow |
o
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| Do it Yourself (5/5)

7. Save and close the part. g’
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L Exercise Recap: Fillet and Chamfer

Create a shaft feature

Create afillet feature

v
v" Create a pocket feature
v
v

Create a chamfer feature
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| Exercise: Shaft and Groove

Recap Exercise

|

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. || -====m--------

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. %
Saction view A-A 20 0202020 A 00 oo o
ﬂllﬁﬁ ______________
gag | 00 D N | | oo
z A1 g | = RN f | | T T TT oo
-ﬁiﬁs 31 F s 200 HpEEEY e J |
1 i AT LThA
[ “\%"_ 1 -H."-‘-i -
I \ B :.: H B
E &) 8| -| . - RS
L
I S|
ﬂa\/ e : J_E_( I .
= = !
{.r Q =1 o -n_, NLE i
A
LA &8l | | 36
b
@7s @30
_J
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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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L Exercise: Features from Wireframe
S
Recap Exercise .

)20 © [
In this exercise you will open an existing part that contains a sketch. You willuse ||
this sketch to create pads, fillets, and holes feature. High-level instructions for this
exercise are provided. e
By the end of this exercise you will be ableto: ||
= Create a pad
= Create a fillet TN T

— xy plane
= Create a hole — vz plane
— D¢ plane
o s Systems
3 PartBody
iz Geometrical Set.1
-3 aadv.2
y
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L Do it Yourself (1/13)
A\
1. Load Ex4H.CATPart from database. .
(D) @utcorweorm || T
— xy plane A ... oo s
= yzplane
— X pkine m\ ______________
2. Create a pad. /- s Systems o
B " {3 PartBody N N B
Create a po_smoned sketch on YZ $2) GeometricalSet.L. .
plane of AxisSystem.1 and create a -3 Bogdv.2 N, € W e
pad with length 1 of [15mm] and I
length 2 of [19mm].
, @ gﬂv (BT
‘ e -
o - .
\ L]
\ L]
%
>
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L Do it Yourself (2/13)
_ ¥
3. Create edge fillets.
. Create an edge fillet feature. Select @@
the two edges of pad and apply fillet B N . o e e s
of [Smm].
ax ||
Radius: |5mrn = P | e e e o
Object(s) ta fillet: Zelements  FUTEE || | [ N R w RS
Propagation: ITangency j
Options
[ Coriic parameter: IU-5 ______________
[ Trim ribbons
More? = I
| @ 0K I W Cancel I Preview I
o
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| Doit Yourself (3/13)

STUDENT GUIDE

4. Create a pad.

" Create a positioned sketch on YZ plane
of AxisSystem.2 and create a pad with @ =
length 1 of [30mm] and length 2 of ?‘—L
[25mm].

<
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L Do it Yourself (4/13)

STUDENT GUIDE

5. Create edge fillets. @
. Create an edge fillet feature. Select

the two edges of pad and apply a
fillet of [Smm].

Edge Fillet Definition A |
1
Fadius: S
. ol I
Cbject(s) to fillet: Z elements
Propagation: ITangency j
]
~
L] n Options
e [ Coric parameter: IU-5
[ Trim ribbons
Mare> > I

| @ ok I W Cancel I Preview I
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| Doit Yourself (5/13)

6. Create apad. .

=  Create a positioned sketch on Plane.2 @ =
and create a pad with length 1 of EW—L
[15mm] and length 2 of [LOmm].

Sketch Positioning i |

— Sketch Positioning
Type: IPositioned j ——————————————

ot P

— Crrigin
Type: IIntersection Z lines j ——————————————

Reference: [axis System, 2/Z Axis
Controlfrmaxis

— Orientation

Tvpel |mpiict =l
Reference:[ro Selection

@ HDirection O ¥ Direckion

d peverseH [ Reversew [ Swap

d Move geometry

@ ok | @cancel|
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STUDENT GUIDE

7. Create edge fillets.

. Create an edge fillet feature. Select
the four edges of the pad and apply a

fillet of [9mm].

Edge Fillet Definition d |
Radius: |9mrn E
Chbject(s) ta fillet: 4 elerments G
Propagation: ITangency hd

Options
[ coric parameter: IU-5
[ Trim ribbons
MMore == I
| @ oK I W Cancel I Presview I
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L Do it Yourself (7/13)
b
8. Create edge fillets. 4
. Create an edge fillet feature. Select ¥
the two edges as shown'and applya  ~  — - WM i
fillet of [25mm].
7 R N
Radius: | 25mm
Object(s) tafillet: 2 elements
Propagation: ITangency “ 1 A || | [ e
I — g TSRS
[[] Conic parameter: IU-5 ______________
[ Trirn ribbons
[ore == I
@ oK I W Cancel I Preview I
—
o
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| Doit Yourself (8/13)
9. Create a pad. w
" Create a positioned sketch on XY plane @ -
of Axis System.3 and create a pad with ;ﬁﬂ, ______________
length 1 of [22mm] and Mirrored Extent.
D45
o
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| Do it Yourself (9/13)

STUDENT GUIDE

10. Create edge fillets.

. Create an edge fillet feature. Select
the two edges of pad and apply a

fillet of [3mm].

Edge Fillet Definition d |
Radius: |3mm E
Objeck(s) to fillst: Z elements 1
Propagation: ITangencv j

Options
[ Conic parameter: IU-5
[ Trirn ribbons
[are =2 I
@ ok | @ cancel | preview |
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L Do it Yourself (10/13)

STUDENT GUIDE

11. Create a pad.

" Create a positioned sketch on Plane.2
and create a pad with length 1 of
[15mm] and mirrored extent.

Qg

Sketch Positioning 2=l

— Sketch Positianing

ot [N

Type: IPositioned A I

— Crigin

Type: IIntersectionZIines 'l
Reference:|BallJaint Axis
Caonkrolarmaxis

— Crientation

Type: Trplicit - I

Reference:ln Selection

@ H Direction O ¥ Direction

d ReverseH [Reverssw [ Swap

o Move geomektry
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L Do it Yourself (11/13)

12. Create variable edge fillets. @®
=  Create a variable edge fillet feature. 3
Select the two edges of pad. Radius 9 x|
values are 5mm and 10mm. P A - -
=  Create a variable edge fillet feature. Object;s) ol [Ep— |

Propagation: ITangency = l

Select the four edges as shown.

Radius values are 5mm, 8mm,

10mm Options
[ Conic parameter: IU-5
[ Trimn ribbons

Mare> > I

@ ok | @ cancel | Preview |

STUDENT GUIDE

.

Edge Fillet Definition i |
Fadius: I Lamm
Objeckis) to fillet: 4 elements ;ﬁl
Propagation: ITangencv ~ I

Options
[ Caniic parameter: IU-5
[ Trim ribbons
Mare == I
@ ok | @ cancel | Preview |
e
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L Do it Yourself (12/13)

13. Create edge fillets.

. Create an edge fillet feature. Select
the two edges as shown and apply a

fillet of [8mm]. 20
Radius: |8mm E
Object{s) to Fillet; Z elements 3
Propagation: ITangency j
Options
[ Conic parameter: IU-5
[ Trirn ribbons
Mare= = I
@ oK I W Cancel I Presiew I
.

STUDENT GUIDE
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L Do it Yourself (13/13)

14. Create holes.

. Create a simple hole of diameter

[SSinm] on [SEEH N R O i s e
. Create a simple hole of diameter

[20mm] on face2.
. Create a countersunk holeof — @&&%4 /|| TTTTTTTTTToooo

diameter [30mm] on face3 and
countersunk depth of [3mm].

15. Close the part without saving it.

Hide Axis system and Geometric
Set.1.

Close the part.
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L Exercise Recap: Features from Wireframe
b3
¥
v" Create a pad
v/l e aiER a1/ T AR Y o
vi@Create ahole 4 SRR W
y,
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Recap Exercise

20 min

In this exercise, you will create a Spare wheel mount, that contains
features learned in this and previous lessons. You will use the tools
learned in this lesson to complete the exercise with no detailed
instruction.

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

= Create a pad

= Create a pocket —
5% Spare Wheel Mount

= Create a chamfer ~-" ¥y plane

= Create afillet ~7 yzplane
X plane

= Create a shell + & Relations

= Create a hole i3 PartBody
93 Bady .2
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| Do it Yourself (1/9)

STUDENT GUIDE

1. Create a new part file.

" Create a new part file called
[Ex4l.CATPart].

2. Create a pad.

=  Create a positioned sketch on XY plane @ ;ﬂ
and create a pad with length 1 of =g
[350mm].

« R

12

50

15

00

£50

Q00
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| Do it Yourself (2/9)

STUDENT GUIDE

3. Create a chamfer. @
" Create a chamfer on two edges. Enter Q
Length 1 as [150mm] and Angle as
[45deg]. ITTT— ox
Mode: Lengthtjange )]
Length 1: 1
Angle: F“ m
Object{s) to chamfer: _QI
Propagation: rrm - |
[ Ireverse
_— @ ok | @ cancel |  Preview |
4. Create a pocket. @ A,

. Create a positioned sketch on YZ plane
and create a pocket of depth Upto next.
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5. Create afillet.

" Create an edge fillet on three edges.
Select the edges as shown and apply a
fillet of [500mm].

6. Create a pocket.

" Create a positioned sketch on a plane
350mm offset from XY plane and create
a pocket of depth [300mm].

R

Edge Fillet Definition

Radius:

Objectis) to fillet:

Propagation:

| 500mmm

ITangency = I

Options

[ Conic parameter: IU-5

[ Ttim ribbons

@ oK l L) Cancell

[ore = I

Preview l
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| Do it Yourself 4/9)

7. Create fillets. ”’

= Create edge fillets as shpwn. @@* T ——
a. Create an edge fillet of [25mm] on 3

Paei s B i ——————————————

hctanto o T 3|

one edge.
b. Create an edge fillet of [55mm] on
one edge.

8. Create a pad.

" Create a positioned sketch on a plane
350mm from XY plane and create a pad
of length Upto next and offset [L0mm].
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| Do it Yourself (5/9)
94" jEreate fillets. “‘
. Create edge fillets as shown.
. i
a. Create an edge fillet of [ | i i s e R
[100mm]on two edges. Rads: f100mm S
. Object(s) ta Fillek: N I e
b. Create an edge fillet of L ;
pagation: 1
[20mm]on one edge. Select B B I
edge to keep as shown. Options 3
- [ Coni ter; [0.5 = R e
c. Create an edge fillet of = I =
[20mm]on one edge. pll |
Edge Fillet Definition x| | oo
Radius: ISmm E Edgels) to keep:  |[Sislel=tRil= o= {1 n -ty N
Object(s) to fillet: |EdgeFillet. 8\Edge.3 @I Limiting element(s):[No selection El i
Propagation: ITangency j= i
Blend corner(s) IIMD e :
Options Sethack distance: |10mm =] i
[ Conic parameter: IU-5 i
[ Ttim ribbons i
<<l pss I i
777777777777777777777777777777777777777 Edge Filet Definition I
Radius: |20mm
Object(s) tao fillet: EdgeFillet. 10\Edge. 3
Propagation: ITangency j
Dptions
[ Conic parameter: [0.5
[ Trim ribbons
Iores I
o
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| Do it Yourself (6/9)

10. Create a pad.

" Create a positioned sketch on a
plane 350mm from YZ plane and
create a pad of length [30mm] and
Mirrored extent.

11. Create Tritangent fillets.

. Create two tritangent fillets as
shown.

]
l
|

Tritangent Fillet Definition 2 x|
]
]
Faces tofillst: |2 Face: ‘
Face bo remove: |1 Femave face
MMore == I

3 cancel | Pra»tew_”

i
‘
‘
Tritangent Fillet Definition 2 x|
i
‘
‘

Faces to fillet: _IZ Faces
Face to remove: |1 Remove face
Mate s

@ ﬂc;naell Preview | 3
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| Do it Yourself (7/9)

12. Create fillets.
" Create edge fillets as shown.

a. Create an edge fillet of [Bmm]on
one edge.

b. Create an edge fillet of
[LOmm]on one edge.

‘
Edge Fillet Definition il e
‘

Radius: B i

|

‘

‘

Object(s) ko Fillet:

TritangerktFilet, 2\Edge. 3

Propagation: ITangency j |
i

i

Opkions \

i

[ Conic parameter: IU-5 |
i

[ Trim ribbons 3
MMare == I i

Edge Fillet Definition 2l 3
]

]

Radius: I 10rmm 1
]

]

]

Object(s) ko Fillet:

EdgeFillet, 17\Edge. 3

Propagation: ITangency j i
Opkions i

[] Coniic parameter: IU-5 i
[ Trirn ribbons 3
Mare == I i

STUDENT GUIDE
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| Do it Yourself (8/9)
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13. Load Ex4l_Stepl4.CATPart from
database.

= Close the existing part without saving
it and load Ex4l_Step14.CATPart.

14. Create a shell.
] Create a shell of 1 mm thickness.

feneti pefintion 21|
Defaul inside thickness: | I B
Defauk outside thickness: | Gmm
Faces toremove: P
Other thickness faces:  [Fio seladion &|

@ ot | wcancel|
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| Do it Yourself (9/9)

15. Create a simple hole of diameter 80mm. @@

16. Close the part without saving it.
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Create a pad
Create a pocket
Create a chamfer
Create afillet

Create a shell

N TN TN

Create a hole

53 Spare Wheel Mount
... xy plane
-~ ¥z plane
=...” zx plane
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| Case Study: Additional Features

Recap Exercise ﬁ

20 min

In this exercise you will create the case study model. Let us recall the design || "7~~~ 7777777~
INtENTORIRISINEEIEIEIEN__ T e e

v The axis of main flange must be at 5 degree from Z
axis.

v The main flange must be at 12 degree from
horizontal plane.

v One large hole of diameter 50mm must be created
for Pillar clearance.

v" The thickness of Seat must be 4 mm.

v There must not be any sharp corners.

Using the techniques you have learned so far, create the model without detailed
instructions.
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L Do It Yourself: Create the Suspension Seat
I\‘.-:
Create the model using the drawing provided here. .
58 el
10 /\@f\\;—] ______________
o o . B N | o 5
Sectioﬁ viewA-2a 0 I e e T T T
& 8 &
Section cut B-B
>
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Create a reference geometry.
Create an axis system.
Create a sketched geometry.
Create shafts.

Create fillets.

Create a pocket.

Shell the model.

MBS NY TR

Create a hole.
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STUDENT GUIDE

| Dress-Up Features 5

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

v Apply a Draft
v Create a stiffener e e e e
v’ Create Threads and Taps
v' Edit Features

D 4 Hours
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L Case Study

The case study for this lesson is the Timing Chain
Cover used in the Front Suspension and Engine
assembly.

L Design Intent

v' This part is most likely to be manufactured
through a casting process, which requires drafts.
Bosses of all holes (A, B, C, D) must be drafted.

v’ External extremity of ribs must be 1 mm below
the I'Im Surface . Reference gecmetry to be

completed at these locations

v RibthicknessIEEtEecimm I e e

v’ Large boss A must be supported by 5 ribs, boss
B must be supported by 4 ribs, and boss C must
be supported by 1 rib.

v' Define tap on boss D.

L Stages in the Process

1. Edit feature.

2. Apply a dratft.

3. Create reference geometry.
4. Create profile for stiffener.
5. Create threads and taps.

Rim surface
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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
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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

<— Thread ‘

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.

STUDENT GUIDE

OB

LI
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| Exercise: Drafts

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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| Do it Yourself (1/5)
5
1. Create a new part. -
= Create a new part with the geometrical @vcwrpat x|
set. Enker part name IF'art2— ______________
[[] Enable hybrid design
2. Create a shaft. EEeGEElGlacEEricallcC IR, 0 R ] | T T e S T e e T
) [ create an ordered geometrical set (||
= You will create a sketch of the shown
profile and use that to create a pad TETEET e 00 ) s
feature. S0 e 099 9909« .. .. .
a. Create the sketch on the YZ plane. ey 3 Cancel |
b. Create a 360° shaft feature. . TTTrmemrme e
@ 120
o Xe) H S ©
40 W W
H
_ o . _. _lo_
>
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| 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 . TTTTTmmmmmmmT

dlrectlon e)laﬂ D efinition CT s ||
b. Entel’ a [6deg] draft angle- Diraft Type: Iﬁgl ______________
Angle ; |Bdeg E

Facelz) to draft; |Shaft.1 “Face. 1 El ______________

[ Selection by neutral face

— Mevitral Element

Selection: Shaft.1\Face.2

Propagation: I Mone j
— Pulling Direction

Selection : [Shaft 1%Face.1

4 Controlled by reference

tare> > I

@ Cancel | Preview |
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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 to the Feature Definition
Error.

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

e. Define the pulling direction as the
offset plane created earlier.

f.  Ensure the pull direction is correct.

Feature Definition Emor

' Mate that one of the selected faces iz already drafted.
] Howeser, pou can draft it again.

4c

N

Draft Reflect Line Definition

angle : |5dEg E
Face(s) to draft: |1 Face

Pulling Direction @
Pulling Direction Pulling Direction
[ controlled by reference

< <less I

x|

— Parting Element

A Define parting element
Selection: Plane. 1 @

Lirniting Element(s): |No selection

B

@ oK I 2 Cancell

Preview I
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| Do it Yourself (4/5)
5. Create a pocket. ﬁf
a. Select the top surface of the pad
and sketch the following profile.
Use the existing edge of thepad &/ W |00 TmmmTmTmmn
to create a [10mm]offset. @~ = =000 rUSSEEEEIETEREE $ 8009090909090 Il e
b. Create a pocket thatis [50mm]  F f @
deep.
>
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| Do it Yourself (5/5)
6. Create an edge fillet. wf’
a. Select the edges around the entire top 21
and bottom profiles and specify a R [Smm
[Smm] radiUS Value' Cbject(s) to fillet: 2 elements
Propagation: ITangency j ——————————————
immlide all the references plane. = = (B W oo
Cptions
O conic pavameter: 05 &+t _
8. Close the file without saving it. O Trim ribbens
Maore= > I —————————————
] ance review
ok | @ cancel | P || [ | |
>,
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L Exercise Recap: Drafts

v Create a basic draft
v [Breate areflect drafiiE N | e e s e e R

Copyright DASSAULT SYSTEMES 139



CATIA V5 Foundations for Body Designers

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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L Do it Yourself
5
1. Create the part shown below. -
120 Draft Angle 10 || """ T TT
A dlE RI
_T dee S 2 I
o i ; r+ 1 % 4 ey
[P o
I~ o R&
L 4 R& . |
20
100
A
SECtion wiew A-A
J
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L Exercise Recap: Stiffeners and Draft
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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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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)

STUDENT GUIDE

1. Load Ex3E.CATPart.

2. Review the specification tree.

= Review the specification tree and
note the hidden and deactivated
features.

3. Hide the default reference planes. =B putsody
= The reference planes are no longer T?:f;ml
required to simplify the display. Hide T-il';u.z
them from visible space.
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| Do it Yourself (2/2)

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
Pad2
[\ Sketoh2
Hole.1
[Z, Sketoh3
Hole2
[ Skatoh9
Hols.3
[\, Sketoh.11
Pad3
§13 ReotPattam.1
Holed
[ Skatoh.14
@ &) EdgeFiliet.1
&) EdgeFillet2
@ EdgeFlliet3
2} Geometrioal Set.1
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LExercise Recap: Features Activation
¥
v" Review a specification tree
v pleEiEEEss e e L e —
v_ Activate features o
>
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| Exercise: Feature Failures
A4
i J
Recap Exercise
)10 | K
In this exercise you will open an existing part that contains a pad and hole. Youwill ||
change the profile of the pad, update it, and resolve any feature failures thatmay || ==~~~ ~"7°°°°
occur. High-level instructions for this exercise are provided. || --mmmmmmmmmo
By the end of this exercise you will be able to:
= Troubleshoot a part that contains features that
fail.
J
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| Do it Yourself (1/3)
1. Load Ex5E.CATPart. W
2. Change the profile of thepad. @~ = ®[®H%eay /% || "oooooomooomes
=  Edit the sketch.1 of Pad and change | e
it as shown:
| B O ! :
é ] N XU
P“’H F N\ ¥ :> ) H ’ o\t
L. = R L o I
S
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| Do it Yourself (2/3)

3. Resolve feature failures.

= Once CATIA tries to regenerate
Hole.1, sketch.3 fails. CATIA
prompts you to edit the sketch.
Review the sketch and notice the
missing references. Delete them,
recreate them and exit the sketcher
workbench.

Update Diagnosis: Ex5E i |

©

Feature

Absolutedxis
Face.1

Projection. 2
Edge.1

Intersection. 1
Face.1

<

Diagnosis &I
ou need bo modify the absoluke axis definition to solve these problem e I
Inwalid or empty input element. In the contesxtual menu For this sketch,

A face, an edge, or a verkex is no longer recognized. %‘
Mo geometry specifications are associated to Edge. 1, You can delete, i [elete I
& face, an edge, or a vertex is no longer recagnized.

Mo geometry specifications are associated to Face, 1, You can delete, i

& face, an edge, or a vertex is no longer recagnized.

| |

‘ou need bo modify the absolute axis definition ko solve these problems.,

STUDENT GUIDE
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| Do it Yourself (3/3)

STUDENT GUIDE

4. Resolve feature failures (continued).
» You still have a failure on Hole.1.
Review the feature and notice the
support of hole (face.1) is missing.
a. Edit Face.1 and select the correct
support.

5. Close the file without saving it.

Update Diagnosis: Sketch.3 i |

Feature | Diagnasis | Edit |

Sketch.3 You need ko modify the absoluke axis definition to solve these pro... Deactivate I
Absolutedxis Invalid or empty input element. In the contesxtual menu For this sk,

A Face, an edge, or a verkex is no longer recognized, Iso_latel

’ [elete I

& Face, an edge, or a vertex is no longer recognized.

Close I

TR
Selected alamant: |i=.ﬂi;
i i@ Cancel l

EPad. 1\Face

150
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L Exercise Recap: Feature Failures
v' Troubleshoot a part that contains features gf
that fail.
>
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| Exercise: Feature Failures

Recap Exercise

)10 |

In this exercise you will open an existing part. You will delete a dress-up feature, || oo ______
verify the impact and correct the update errors. You will use the tools you have
learned in this lesson to complete the exercise with no detailed instruction.

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

= Use Parents/Children relationship.

= Troubleshoot a part that contains
features that fail.
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L Do it Yourself

1. Load Ex5F.CATPart from database. wf’

2. Study the impact of deletion of Chamfer.6 by

Parents/Children. S N e
3. Delete Chamfer.6 and correct the update errors.
Delete this chamfer
>

153
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L Exercise Recap: Feature Failures

STUDENT GUIDE

v' Use Parents/Children relationship

v' Troubleshoot a part that contains features
that fail

Ex5F
— Xy plane
7 vz plane
7 o plane

199 Partody

#-3) Geometrica Set3
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STUDENT GUIDE

Recap Exercise

25 min

In this exercise you will modify the case study model. Let us recall the design
intent of this model:

v Bosses of all holes (A, B, C, D) must be drafted.

v’ External extremity of ribs must be 1mm below the rim
surface.

v" Rib thickness must be 6mm.

v' Large hole A must be supported by five ribs, hole B
must be supported by four ribs, and hole C must be
supported by one rib.

v" Define tap on hole D.

Using the techniques you have learned so far, create the model without detailed
instructions.

Copyright DASSAULT SYSTEMES

155



CATIA V5 Foundations for Body Designers

STUDENT GUIDE
L Do It Yourself: Create the Timing Chain Cover
\-:
Search and load Exercise5-CaseStudy_Start.CATPart and add the features to the .
part using the drawing provided here.
%}X\ “““““““
B {—'—' ______________
0 = |§ - P T e
[aV] ]
La— | = |
Section view A-A L_‘ !
" R ______________
Detail B
Reference geometry to be
completed at these locations
>
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L Case Study Recap: Timing Chain Cover

Create reference geometry
Create sketch profiles | e
Create draft features |} e
Breate stiffencliEEiiNe - TN R R D e e

CreatelanicdCRNIC TS R s SRR e e s

R NN

Create a tap feature

231 Timing_Chain_Cover
-~ xy plane
7 Y2 plane
-~ X plane

r PartBody

Fie Ree

#-55%, Skeleton
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| Reusing Data 6

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

v Duplicate Features
v/ Copy and Paste Data
v Create the Published Elements

. D 4 Hours
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L

Case Study

L

The case study for this lesson is the Sprocket used
in the Front Suspension and Engine assembly.

Design Intent

v" The outer diameter must be 125 mm.
v' The inner diameter must be 110 mm.
v" The number of teeth of sprocket must be 36.

v" The mounting hole (A) must have a diameter of
30 mm.

v The three mounting holes (B) must have a
diameter of 5 mm and be spaced at pre-defined
angles around the central axis.

v The mounting hole (C) must have a diameter of
11 mm.

v' Publish axis of hole A, hole B and rear face of the
sprocket.

Stages in the Process

1]

L

. Create shaft.

. Create pocket.

. Create circular pattern.
. Create groove.

. Create fillet.

. Create hole.

. Publish geometry.

~N o 0o A W NP

|

STUDENT GUIDE
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L Duplicate Features

. . \S
In order to avoid creation of each feature x
individually, duplication tools are used. Two types
of duplication features:

A. Mirror: While designing parts, it is better to
identify areas of symmetry before you start
making the model. This enables you to plan
and reduce the amount of work needed by only
building half of the part, then using the Mirror
tool to build the other side.

B. Pattern: Using Patterns you can create
several 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.

iii. User patterns use an existing sketch of
points to define the location of the
instances.
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L Copy and Paste the Data

Features can be duplicated by copying and pasting @

" . . Past
them within a part. The pasted feature is identical thafffagﬂ

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

Copy the hole

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.

Copyright DASSAULT SYSTEMES 162



CATIA V5 Foundations for Body Designers

STUDENT GUIDE

L Create the Published Elements

Publishing geometrical elements is the process of
making geometrical features available to different
users. Publishing geometry and parameters in a
skeleton model is suggested to help control the
external references created.

The benefits of using publishing geometry are as
given below:

v' Label geometry to give it a name that can be
easily recognized (particularly in the case of
publishing edges, faces, etc.).

v' To make particular geometry easier to access
from the specification tree.

v’ Control external references. An option is
available that lets you only select as external
reference only the published elements.

v’ Easy replacement of one feature of the part with
another.
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L Main Tools

Transformation Features ﬂ ;

s,

Mirror: duplicates one side of a symmetricalpat ~  ———t 71 || ceccccocooooo
about a given reference plane.

Rectangular Pattern: creates a linear patternin [ [ TTTTTTT oo T oo
two directions. & ey W

Circular Pattern: creates a pattern in a circular
manner about specified axis. E

n Insert in New Body: projects the existing 3D n
elements onto the sketch plane.
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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)

1. Load Ex6B.CATPart from database. @

2. Create arectangular pattern of
Pocket.1. @

Rectangular Pattern Defini 21 Rectangular Pattern Definitio T || | ettt et et e

First Direction | Second Direction I Firsk Direction | Second Direction |
Paramneters: IInstance(s) & Spacing Patameters: IInstance(s) & Sparing
Instancels) : I 16 Instance(s) :I2
Spacing : |4mm Spacing : |3.5mm
Lergth : |6E|mm Lerigth : |3.5mm
—Reference Direction ————————————— —FReference Direckion ————————————
Reference element:lm Reference element:m

Reverse I Reverse I

Object bo Patkern Dbject to Pattern
Object:lPocket.l Object:ancket.l
[ keep specifications [ keep specifications

Mare = I Maore == I

@ ok | @ cancel | Preview | @ ok | @ cancel | Preview |
.
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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. ﬁ,
Definition, . .
5. Modify the two pockets as per the B e
following sketch. Edit Packet. 1
@ Explode... | [N B
6. Close the file without saving it. *’ﬁ.xgsert e M T
E‘b . .
{) Deactivte | |\ T /77"
cecr == — N [ I I
L5 ‘I
>
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L Exercise Recap: Patterns
v' Create a rectangular pattern
v SIREmMOVE NS tances il Gl B . e
v Explode apatterm s = -
¥ Modify an instance of the pattern | MM
S
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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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STUDENT GUIDE

Create the part as shown below:

Section view A-A

@150
. R16
\Q'D 2
! &
O+ R55
n
o RS&
P
_ (7 _
| |a
, R5
00_
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L Exercise Recap: Patterns

v" Create a new part

v' Create a circular pattern

3] ExSC
<7 Xy plane
<7 y2 plane
<7 DX plane

=={3 Partody
st

-0\ Sketch. 1

STUDENT GUIDE
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| Exercise: Wireframe and Publication

Recap Exercise

10 min

In this exercise you will create wireframe geometry for a piston and publish it. You
will use the tools you have learned in this lesson to complete the exercise withno || --———-cccco--

detailed instruction.

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

. glyParameters
= Create a wireframe geometry p.w
F7E% Geometrical Set. 1

» Change properties of elements ;?m

* Publish elements < LafImer_Fiane
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L Do it Yourself
A\
1. Load Ex6E.CATPart from database and create the wireframe geometry (shown \1} 4
in dark blue color) using this drawing. Rename and publish these elements.
a4 . \U»> 4
| |
L] [%jJ 2
L -
>
| 2
[] | B |
| |
64
>
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L Exercise Recap: Wireframe and Publication

STUDENT GUIDE

v' Create wireframe geometry

v' Change properties of elements

v" Publish elements
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| Case Study: Reusing Data

Recap Exercise

35 min

In this exercise you will create the case study model. Let us recall the design
InfenfoNiIST IS s s

v" The outer diameter must be 125mm.

v" The inner diameter must be 110mm.

v' The number of teeth of sprocket must be 36.

v' The mounting hole (A) must have a diameter of 30mm.

v The three mounting holes (B) must have a diameter of 5mm
and be spaced at pre-defined angles around the central
axis.

v The mounting hole (C) must have a diameter of 11mm.

v Publish axis of hole (A), hole (B) and rear face of the
sprocket.

Using the techniques you have learned so far, create the
model without detailed instructions.
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L Do It Yourself: Create the Sprocket
I\‘.-:
Create a part using the drawing provided here and publish geometrical elements. .
o o
@ =
e
Section view B-B A4 Sectlon view A-A
>
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L Case Study Recap: Sprocket

Create a shaft

Create a pocket

Create a circular pattern

Create a groove

Create an edge fillet

Create a hole

< s < < Y

Publish the geometry
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| Create Simple Surfaces 7

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

v Organize a Surface Model

v’ Create the Reference Geometry
v’ Create the basic Surface Geometry || T
v’ Perform Trim operation
v' Create Multi-Model Links

) 8 Hours
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The case study for this lesson is the Inner Door
used in the Door assembly.

L Design Intent

v" The model must be organized in geometrical

sets.

v The speaker opening diameter (A) must be

100mm.

v The depth (B) of all four speaker mounting must

be 3mm.

v The result must be single surface.

L Stages in the Process

1.
2.
3.

Organize the model in geometrical sets.
Create a speaker opening curve.

Extrude SpkrMountCrvs and trim them with
SpkrMountSurs.

. Extrude the speaker opening curve and use it to

split SpkrMountSurs.

. Create a speaker opening.
. Trim the speaker opening and speaker mount.
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L Organizing a Surface Model
\!:-
Manage complex model efficiently by logical _— ¥
grouping of geometries, groups or sets. Model = xy plane
organization will help to reduce the size of the el ) [
e . . - - - ﬁi w

specification tree and organize it. It is easier to a_.wmm e | I
reorder and replace features. §-£7 Bane_sketch

%" © Pontl_fo create spfpe . (4
A geometrical set is the default container for ¢ Point.2,to_create,_spline

. =1 ;i Symmetry.1_to_create_spline
wireframe and surface elements. Anordered | =cufaces for RowhShpe .~ 00 || -mmmmmmmmmmmm-
geometrical Sets adds the functionality of alinear ' | [ E29smeots AN 0 || mmmmm oo
update sequence to the geometricalset. [ [TEM2 AN CNVRANY S (.
Geometrical sets maintain better flexibility. A Group
is a visualization element applied on the geometrical | | & mermedae sufaces ~—_ ¥ ||
Sets
Model Organization can be performed by using
following tools:
v Insert a Geometrical Sets
v Move elements of Geometrical Sets
v' Ordered Geometrical Sets
v’ Create Groups
>
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L Create the Reference Geometry

Reference Geometry are the basic elements, which

provide a stable support to your geometry. This

reference geometry can be used to design more

intricate wireframe and surface geometries.

A local axis is a user-defined axis system that can

be used to define local coordinates. An axis system

can automatically be generated when a new part is

created. This axis system is defined at the originof ==\ ___
the model and uses the default reference planes for

direction.

Curves can be used as guides, limits, or references
to create other geometric elements. Surfaces
inherits the flaws of the parent curve. Hence great
care should be taken while constructing the

wireframe.
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L Create the Basic Surface Geometry

Complex 3D shapes need to be defined using surface

geometry which is created based on explicit wireframe

construction geometry. Surface geometry can then be

integrated into the final solid part definition.

In this lesson you will the learn following operations:

v’ Creating an Extruded Surface: An extruded surface is

created by extruding profiles in a specified direction.

v’ Creating a Surface of Revolution: A revolve feature is

created by revolving a profile about an axis.

v’ Creating a Sphere: A sphere feature is a full or partial
spherical surface.

v' Creating a Cylinder Surface: A cylinder surface

extrudes a circular profile in a specified direction.
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STUDENT GUIDE

After the basic surface geometry is created, it may
be composed of construction elements that do not
describe the finished shape. Operations such as
trim are then performed to produce the required
geometry.

In this lesson you will learn following operations:

v' Splitting Elements: Use the Split tool to remove
unwanted portions of the wireframe and surface
elements.

v Trimming Elements: Use the Trim tool to trim two
or more intersecting elements and keep only a
part of these elements.

v Replacing Elements: Use the Replace tool to
substitute one element in the specification tree
with another element using the replace
command.
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L Creating Multi Model Links

Using multiple bodies while designing can give the ¥
model added flexibility. Boolean operations allow
complex models to be created by adding,
removing, or intersecting simple geometric shapes.

In the context of the concurrent engineering, Multi
Model links enable you to design a model using
elements from another model. Many features can
be reused in other documents. This reduces the
time to recreate the features. You can achieve this
by using available Paste Special options.

Using Multi Model Links you can copy bodies
created in different files into your own part. This
enables to automatically update the part when
changes occur in the source files.

Paste Special: With paste special option many
features can be reused in other documents. This
reduces the need to recreate features that are
commonly used in files and also aids in concurrent
engineering.
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L Generative Shape Design Tools

Surfaces
Extrude: creates surfaces by extruding a profile @ A2 E557 I
Revolve: creates surfaces by revolving a profile Extrude R

about an axis B—.Jslo @

Sphere: creates'a full or partial spherical (WM ST

surface. E— ______________

Cylinder: creates a surface by extruding a
circular profile in a specified directon

Operations

Spilt: removes unwanted portions of wireframe
and surface elements
x
885/, 5,19,

B Join: logically fills the gap between two surfaces
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L Exercise: Complex Wireframe Creation
'.\".
Recap Exercise .
| |
In this exercise, you will open an existing model and use the tools learned inthis || "~~~ "7~ ~7777~~
lesson to create the wireframe geometry for a mobile phone. Two guide curvesanda @ || ----—=--———---
sketch have already been created for you. You will use points and curves to complete || _____
the wireframe geometry. High-level instructions for this exercise are provided.
By the end of this exercise you will be able to:
7 Wireframe _Phons
= Create Points e
7y plane
= Create Splines :‘:;::L )
Sis iaians
= Create Projections £ Cua Cige |
& Gulde Cuve 2
= Create Circles ‘;E.‘m:
$- - Poim.2 LJ
?-. Polm.8
= Palrc.4
= Polm.B
= Splire. |
E:fapfﬂllﬂ »
?" Puin..®
$~() Circl.1 e
$= * Palm.? 7
#=) Circla. 2
y
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L Do it Yourself (1/4)
\!:-
¥
1. Load Ex7B.CATPart.
 Load Ex7B.CATPart. Observe that two 3\Wireframea Phoe ~~} L
curves and a sketch have already been < % plans
.7 yz plans qq,
created for you. i @ ______________
i i 3 PartBody
a. Ensgre th_at the Wireframe Geometrical sl g B R s [EREee
Set is active. &> Guide Curve 1
o QuidaCum2 S/ o Wl ST TS T T T
#~[Z\ Profile
2. Create pointgassssss oo . S -
* Create points. These points are used to
construct a spline. N [
. . . 433 PartBody
a. Create points at the following given co- &4 oo
. Guide Curve 1
ordinates: 3 Guids Curve 2
= Point 1: tmi "
X =0mm, Y =0mm, Z=9mm ’;g:: 4
b POint 2: X iZn:me %ﬂ
X =40mm, Y =0mm, Z = 7.5mm 159 x=4ur
Y=I:Imm
" PO'nt 3: .Z=7.5mm
== * Point.3
X =60mm, Y =0mm, Z=6mm P x=50mm
) Y=IJmm
= Point 4: - 2=6mn
== * Point.4
X =80mm, Y =0mm, Z =5.8mm 50 x=80mm
. - v=umm *
= Point 5: L9 7-5.6mm
X =90mm, Y = 0mm, Z = 5.8mm ™ [ eeatrm
Y=IJmm
5 z=5.8mm
>,
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STUDENT GUIDE
| Do it Yourself (2/4)
b
" -~
3. Create a spline.
. Create a spline throughthe points. Applty A1 / &
tangency with respect to YZ plane at both
ends of the/SpIMENE . = e /7 7 /5 Pl s e
4 Crealc alpiEIECHORNEEES s e o
»  Create a projection of Guide Curve 2. (o ¢\
a. Click the Projection icon. =
b. Select Guide Curve 2. r
c. Select the ZX plane as the support.
d Click OK to create the projection.
{3 Wireframe _Phone
@ Sars
Projection bype INurmaI j i3 PartBody
Projected: [EENTCaNTaN - v‘?@ Guida Curva 1
&~ Guide Curve 2
Suppoark: |2x plane $-[A Profis
= Point.1
4 Mearest solution ; . Poi:.z
Smookhing ; :::3
@ [one O Tangency O Curvature E * Point.5
2 Spline.1
W Cancel J Preview J & Profect.1
>
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| Do it Yourself (3/4)

5. Create a point.
" Create a point to be used as a center
point for a circle.

a. Create a point by coordinates at:
L] X=70,Y=0,Z2=0

6. Create a part arc.
. Using the Circle tool, create a part arc.
a. Click the Circle icon.

b. Select Center and Radius from the
Circle type menu.

c.  Select the point created in the last step
as the circle center.

The XY plane as the circle support.
Enter a radius of [7O0mm].
Select Part Arc.

Start the arc at [135 deg] and end the
arc at [180deq].

h. Click OK to create the circle.

@ ~ oo

Circle Definition

Circle bype : ICenter and radius j ﬁml
7\
Center:  |Point.6 @

Suppaork: |x',-' plane

F.adius; II Fammm E

] Geametry on suppork

2 Limikations ——

[ O]
Start: |135deg E
End: |18Eldeg E

2l x|

(] Axis Compuktation

Axis Direction: |N|:| seleckion

6h ]9 W Cancel I

Preswisw I

STUDENT GUIDE
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| Do it Yourself (4/4)

STUDENT GUIDE

7. Create a point.

. Create another point to locate another
circle center at the following co-ordinates
. X = 20 g=Iunza=I0)

8. Create a part arc.

. Using the Circle tool, create a part arc as
shown.

9. Close the file without saving it.

73] Wirefrema _Phone
=7 ¥y pane
=7 yz plans
=7 IX pans
£33 SarDody

& Quide Curve 1
& Guids Curve 2
A Preflis
= Point1
= Poimt2
= Pulnl3d
* Polnt4
* PnintK
1 Epline.1
£, Project.1
* Point
() Circle. 1
* Polm7
&) Circle.2

T

Circle Definition

Circle type ICenter and radius j ‘

Center: |F‘nint.?

support:  [xy plane

Radius: II F0mm E

| Geomektry on suppork

Circle Limitations ——

|5®|Q|L-

Skark: |Dde'; E
End: |45deg E

x|

[ axis Camputation

Ais Direction: |No selection

|° 84 _I ﬂCanceIJ

Prewview _I

-
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STUDENT GUIDE

L Exercise Recap: Complex Wireframe Creation

v' Create a point

v' Create a spline

v' Create a projection

v" Create acircle

% Wireframe _Phone
=rxy/pansi R e o e s e R et e
7 ¥2 plana
.~ zx plans i
T e Y 000 N | | e e e
==k \Wiraframa

?ﬁb Guide Curve 1 |

&~ Gulde Curve 2

(A Profils

* Palnt.1

- Polnt.2 bl
* Polnt.3

- Point.4

- Polnt.5

= Splina.1

2 Projest.1 "

§~ = Point.8

f—O Circle.1 e

= Poirt.7
to Circle.2 4

?-
?—
?—
?-
E
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STUDENT GUIDE
| Exercise: Complex Wireframe Creation
Recap Exercise -
| |
In this exercise, you will practice the tools learned in this lesson to createthe || """~~~ 77777~
wireframe geometry necessary for the shell of a Cradle. You will be creating the guide || --==—===—=—---
curves connecting the vertices of two given sections using the Spline tool. Later,you || _____
will create the same guide curves using the Connect curve tool. This is to understand
the difference between the two tools. To save time, simple wireframe elements have ||
already been created for you. Detailed instructions for this exercise are provided for
all new topics.
By the end of this exercise you will be able to:
= Create aline
= Create a Spline
= Create a Connect curve
y
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| Do it Yourself (1/5)
b
N
1. Load Ex7C.CATPart.
= Foad Ex7C.CAIBSRNESIEAIISNEIUIMNASENEE S B T . e
some wireframes and planes.
a. Observe that all the wireframe elements L ™~ N || 7777777777777 -
have beencreatedin a separate [T~~~ = T™J W .o oo
Geometrical Set.
b. Ensure the ‘Curves’ Geometrical Setis ™~ g Trmmmmmmmemm e en
ACIHVEN e, R SR (o e e
2. Createlimesg@ o I
. Create lines of 20mm length normaltothe ..«
sections at the vertices as shown. =
a. Click the Line icon. o e @ %]
b. Select Line Type as Point-Direction. EZ%@
c. Select point as Vertex of a Curve.1. Support: [Defaut (NoNer”’
d. Select direction as Plane.1. Start.  Jomm
e. Enter [20mm] as end. E;‘_”“ :;;;e'?é;\ -
f.  Click OK to complete the line s INmbtimj
definition. Ll
g. Inasame way, createlinesatall20  ° == g:n:m;e;d';mt‘
vertices of Curve.1 and Curve2. B
Reverse Direction
2f Jok | @ Cancel | Preview |
>,
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| Do it Yourself (2/5)
b
N
3. Create Splines.
*  Create splines to connect two corresponding (':3, ______________
vertices on the both the sections. The steps to
create a spline is shown below. You will create g NS || e e
other set of splines accordingy. ... == 2= . | _._.____
a. Click the Spline icon.
b. Select the start pointof Line.l. T\ = = " NN Y | T
c. Select Plane.l1 to make the spline tangentto = | \“N.= 7 7 TN _kZA || 7T mmmm oo
it. Ensure that the arrow is pointinginthe | "\ N\" T 7 e | oo
correct direction. If it is not, click on the
arrow to change its direction. LS W\ e [ mmm s s s s s
d. Select the start point of the corresponding
line on the other section.
e. Select plane.2 to make the spline tangent to Soine D cIKEEg 21
it. | Mo | Poirts | Tamgents Dir. | Tersions | Curvature
1 Curve.1%Wertex. 13 Direction
f. Click OK to create the spline. 2 .20 Dirscti
g. Similarly connect all the vertices of the
first section with the corresponding N | o
vertices of the second section. ' _ _ _
@ Add Point After ) Add Point Before O Replace Paint
Observation: O Geomety on support [Ho selection |
[ Close Splire
Spline can be created between two or more points. You Remove Point | Remove Tot | Reverse gt | fiemove Cur |
can imply the tangency at each point using the common Show parameless )
vector direction at each point. - P e
>
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| Do it Yourself (3/5)

STUDENT GUIDE

4. Hide the splines created in the previous
step.

5. Create Connect curves
. Create a Connect curve between two
corresponding vertices of the two
sections. This is to compare the creation
of the 3D curves using Spline and
Connect curve tools.
a. Click the Connect curve icon.
b. Select the start point of the first line as
point input.
c. SelectLine .l as acurve.

Connect Curve Definition

Connect type : I M armal j
— Firat Curve:

Foint: | Curve.1%Wertex.19
Curve: I Line. 1
D:untinuity:l T amgency j

Tension: |1 E

e e L L T et L T
aw
anm
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| Do it Yourself (4/5)
5
5. Create a Connect curve (continued)
d. Select the start point of the
corresponding line on the second
seien. - e e A oy, ||| ——
e. Selectthe same lineasacurve. = 21, /SN W
a. Ensure that the arrow is pointing in the
correct direction. Ifitis not, click onthe . =2 _»~~ 7 s o8 - || T T-—— -
arrow to change its direction. @ A = 22X 7 7 o~ S 2 v WM ool
g. Select OK to create a connect curve.
- SecondCurve: ————————————————— ]
P [Cuve2Wertex20 | |} Y\ V& 5 & i |7
Luve:  [Dne18
En:lntinuit_l,l:l Tangency | = I
T ension: I-I E
Reverse Direction |
|1 Trim elements
& Cancel | Preview |
Observation:
Connect curve can be created between two points only.
You can imply the tangency at each point using the
corresponding curve on which the point lies.
>
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| Do it Yourself (5/5)

6. Study and note the difference between the
Spline curve and Connect curve.

BN T~ e o~

<

Vertices connected using Spline curves Vertices connected using Connect curves
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L Exercise Recap: Complex Wireframe Creation

v" Create a Line

v' Create a Spline

v Create a Connect curve

The wireframe created in this exercise could be used to
create a surface feature, as shown above. You will
learn how to create surface features in the subsequent
steps .
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L Exercise: Surface Creation
Recap Exercise .
| |
In this exercise, you will create a new model using pre-defined features. Youwill || """~ 777 77777~
practice the stacking commands and the tools learnt in the previous step. High-level || --—=—= - --
instructions for this exercise are provided. |
By the end of this exercise you will be able to:
= Create a Cylinder
»= Create a Sphere
= Create a Point on a surface
» Createa Trim
y
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| Do it Yourself (1/3)
-" -~
1. Create a new part file (Ex7E.CATPart) in
Generative Shape Design Workbench.
2. Create a Cylinder. I @ Pt —— | [
. You will contextually create the inputs Ditestior: [No relection I 2C BN || oo ___________
required for a cylinder from Cylinder Parametsrs: = Creae Midpoirc
Surface Definition dlalog box. B |3IZIm'n D 0 W e e
a. Select the Cylinder icon. Lerath -|:|5nm1-, @ Cregioitirezeian | (Y || | S e wrv  y e
b.  Specify the parameters as follows: Lergtn 2 T = CredePojectn [ f
° Radius = 30mm Reverze Direction | ______________
* Length1=250mm @ 0k | @ Cancel | Poview |
. Length 2 = 50mm —
c. Create a point contextually on absolute
Co_ordinate System_ | Y FYRRS PRI T I PR W RTPTI P
d. Specify the Direction as X axis Pairt:  [Paint 1 d
contextually. Direction: :
e. Click OK to create a Cylinder. Parameters: < Do H
Elerlue -_ «— Cieate Plane
Length 1: |5Dmrn Edil Lomponents
Length 2 |5EImrn :
R everse Direction
@ k- wl Ca
>
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| Do it Yourself (2/3)

3. Create a Sphere.

. You will contextually create the inputs
required for a sphere from the Sphere
Surface Definition dialog box.

a.
b.
C.

Click the Sphere icon.
Specify the full sphere icon

Right-click on the center selection field
and create a point contextually at the
following given co-ordinates:

e X =10mm, Y=25mm, Z=0mm

Specify the default Sphere axis.
Specify the Sphere radius as 20mm
Click OK to create the Sphere.

O

Centzr:

Sphere axe: I—Dsfault [z |

~" Crecte Midnnint

Sphere radius: Ipumn-
E — Crezte Endpain;

— Sphere Limitalions

prormeees 2’% Crezte Interseclion

@ vk | @ Lancel |

o =
Maralel Start Angle: ? EE‘ E?—:i Eree_te;mcnm
Mardlzl Ci-d Ausgls: ahdeq

b eridian Start Aegle: |U|:Ieg E
Mendian End Angle: |IBDE|E§| E

Parallel Start Angle: |'45de;““

Parallel End Angle: I45deg

teridian Start Angle: Iudeg

teridian End Angle: |-| B0deg

Point Definition

Paink type: ICoordinates

EIY
=1 %|
=

(3d)
Paint: Default (Origin)

Axis System: IDeFauIt (Absolute)
Comeass Location I

@ 0K I & cancel | Preview |

x=|1EImm

Y= |25mm

z=|Drnm

Reference

STUDENT GUIDE
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STUDENT GUIDE
| Do it Yourself (3/3)
4. Createa Trim
s Create a tring DEESEIENS T INE SN D B I .
Sphere to get the shown result. Trim Definition el k3
b ode: IStandald j ______________
=l Sl | [ || | e e e SR
Cylinder.1
Sphere 0 ____
i after | fidd before | Y
Bemowe ] Beplace !I
Other zide / next element ] ——————————————
Other zide £ previous element ]
Support: |Default [Mone]
Elements to remaove: |Default [Mone] @l
Elements to keep: |Default [Mone] @l
' . . . [ Result simplifization
5. Close the file without saving it. W e e
4 Autamatic extrapolation
@ 0K l & Cancel I Fresiew l
[ -
o
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L

Exercise Recap: Surface Creation

STUDENT GUIDE

Create a Cylinder

v

v' Create a Sphere @
v" Create a Point on a surface

v

Create a Trim ——"yz plane

(=1,
=
[=3
]
B
="

B Lenyth2
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L Case Study: Create Simple Surfaces

STUDENT GUIDE

Recap Exercise

)10 min

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

v' The model must be organized in geometrical
sets.

v The speaker opening diameter (A) must be
100mm.

v The depth (B) of all the four speaker mountings
must be 3mm.

v" The resulting surface must be in a separate
geometrical set.

Using the techniques you have learnt so far,
create the model without detailed instruction.
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L Do It Yourself: Create the Simplified Inner Door
I\‘.-:
Modify the CaseStudy7.CATPart using the drawing provided here. .
lsomateic view W T
o scale: 10 0
— A [
A
ﬁ[
¥ | B {,”' ~
X | H
| - ' !
>t ) ) « .
Front L .
Scae: 174 Section view A-a Seate: 1:1
>
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L Case Study Recap: Simplified Inner Door

Organize the model .

Create an extrude surface
split the surffaces || T

Create reference geometry

b DR

Trim the surface
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STUDENT GUIDE

| Create Complex Surfaces 8

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

v' Creating the complex surface geometry
v" Perform fillet operation

) 4 Hours
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L Case Study

The case study for this lesson is a simplified B pillar, it
focuses on creation of surface features and performing
surface operation that incorporate the design intent of

the part.

L Design Intent

v' The main junction surface (A) must pass through the
four section curves.

v' Length of the base junction surface (B) must be
700mm

v Sharp edges must not be present between the main
junction surface and base junction surface.

v The front pillar surface (C) and the back pillar surface
(D) must pass through the respective guide curves.

v The result must be a single surface.

L Stages in the Process

1. Create Multi Section surface.

2. Fill the surface and create a join..

3. Create an extruded surface.

4. Apply fillet to the sharp edges.

5. Create a sweep.

6. Join the surface to get a single result.

STUDENT GUIDE
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STUDENT GUIDE

L Creating the Complex Surface Geometry

Sweep is a surface generated by sweeping a profile ¥
along a guide curve with respect to a spine. The
profile can be a user-defined or pre-defined profile.
A Spine can control the orientation of the profile as
it sweeps along the guide curve's. By default the
first guide is used as the spine for the Swept
feature.

Complex surfaces can be created by following
commands:

v' Creating an Offset Surface: The new instances
will be created in a new open body.

v' Creating a Fill Surface: Surface can be filled
inside closed boundary.
v' Creating a Blend Surface: A blend surface is

used to create a surface between two wireframe
elements.

v Creating a Multi-Section Surface: A surface is
computed by passing through two or more
consecutive sections along a spine is called
Multi-Section surface.
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L Perform Fillet Operations

STUDENT GUIDE

After the basic surface geometry is created, it may
be composed of construction elements that do not
describe the finished shape. Operations such as
trim, join, extrapolate, and transform are then
performed to produce the required finished
geometry.

Join operation is used when you want to
concatenate or logically group the adjacent
surfaces/wireframes together into a single element
that can be used for future operations.

Fillets are used to remove sharp edges on the
parts. The Edge Fillet tool is used to provide a
transitional surface along a sharp edge of a surface.
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L Main Tools

Operations

Join: logically fills the gap between two surfaces.

Boundary: creates boundary curves of internal
or external surface edges.

Extract: creates an extract sub elements from a
surface.

Surfaces

Offset: creates a surface offset from an existing
surface.

Bl Sweep: creates a surface by sweeping a profile
along a spine.

Fill: creates a surface inside a close boundary.
Multi-section surface: creates a surface

passing through two or more consecutive
sections along spine.

~ |

Blend: creates a surface between two wireframe
elements.

Opetations |

SRR

STUDENT GUIDE

’—1

[~

B B B
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STUDENT GUIDE

| Exercise: Multi-Sections Surface

Recap Exercise

|

In this exercise, you will open an existing model consisting of wireframe and surface @ || "~~~ ~~"""77°7~
inputs. You will practice how to use the Multi-Sections surface tool. High-level || -
instructions for this exercise are provided.

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

= Create a Multi-Sections surface.
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| Do it Yourself (1/2)

STUDENT GUIDE

1. Load Ex8B.CATPart.
. Load Ex8B.CATPart. This part already has
some curves and surfaces created for you.

a. Observe that the two sections (flat and
formed sections) are in different geometrical
sets.

b. Create a geometrical set called ‘Multi-
Section’.

2. Create a Multi-Sections surface.

. Create a Multi-Sections surface from a given
profile. Use manual coupling to guide the
surface.

Coupling Points

Multi-Section Surface

Copyright DASSAULT SYSTEMES
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| Do it Yourself (2/2)
b
" -~
3. Hide the Multi-Sections surface created in the
preVIOUS Step' Connect Curve ______________
4. Create the Guide curves.
. Create the guide curves between the two
sections as shown. A, T L e~ || T
Line || TTTTTTTTT T
5. Create a Multi-Sections surface.
. Create a Multi-Section surface from a given
profile. Use the guide curves created in the
previous step.
6. Close the part without saving it.
>
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L Exercise Recap: Multi-Sections Surface

STUDENT GUIDE

v' Create a Multi-Section Sweep
using coupling points

v" Create Multi-Section surface
using guide curves

Louver
= xy plane
— yz plane
=~ gxplane
PerSody
13'@ Formed Ssction
1‘-‘@ Flat Saction
=% Mul-ancion Suriace
1‘-‘/ Une.5
*‘/ Lne.8
= Line
1‘-‘/ Une.8
1'-'5:\ Connect1
E@ Connect2
#<: Mult~esctions Surface.1
Q Mult-esctions Surface.2

Create a Multi-Section Sweep using coupling points

/‘\

-

Create a Multi-Section Sweep using guide curves
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STUDENT GUIDE

| Exercise: Complex Surfaces Creation

Recap Exercise

| | [

In this exercise, you will create a thermal insulation cover using simple surfaces.
High-level instructions for this exercise are provided. || commma o

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

= Create a Multi-Sections surface
= Create a Sweep surface
= Create an Extrude surface

= Create a surface Trim
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| Do it Yourself (1/2)

STUDENT GUIDE

1. Load Ex8C.CATPart.

. Load Ex8C.CATPart. This part already has

some curves created for you. Elmac

[~ — xy plane

[~ — ¥z plane

-_-7““...

b= L+ Aods Systems

=3 Partody

=2k START DATA

%™ Skatch plane section 1
'~ Skatch plane secton 2

Fas

2. Analyze the model #%ﬂ"""“;:'

. Study the model along with the specification tree -%é.mum
to understand the sequence of the model w
construction.

sz

-,
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| Do it Yourself (2/)
S
¥
3. Create a main surface
 In Geometrical SEL*BASE SECTIONS, o i\
create Multi-Sections surface using
section 1 and 2 as Profiles and ‘Verticess o f2 o | memmmm e
as the coupling opton. =~ A 0
Multi-Section using ‘Vertices’ option ||
4. Create rounded front wall
. In Geometric Set ‘Rounded Surface’, create a
sweep surface as shown using Profile and
Guide.
. Display the Split planes in the ‘Start data’
Geometrical Set.
. Specify these planes as Relimiter 1 and 2 in the
Sweep dialog box.
J
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L Do it Yourself (3/4)

STUDENT GUIDE

5. Create upper Split surface

. In Geometric Set ‘Split upper Surface’ create an
extruded surface as shown.

. In Geometric Set ‘Rounded Surface’ create the
split as shown.

—

Extrude

Split

Split Rounded Wall
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| Do it Yourself (4/)
\!:-
¥
6. Create Final surface
s= Cieate a GeomeliEaiEENEalEHES e S RUIIC SR N . oo
the father node of the thermal screen.
. Create a trim between the main surface andthe N || TTTTTTTTTTTT7C
front wall stisface™ >~ oy e e o
. Rename the trim surface as ‘Screen’. | o~ A2 |} |\ |________
7. Close the part without savingit. ¥ QS @00 ...
J
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L Exercise Recap: Complex Surfaces Creation

STUDENT GUIDE

Create a Multi-Sections surface

v

v" Create a Sweep surface

v' Create an Extrude surface
v

Create a surface Trim

ﬁ;ﬁ Thermal Sorssn
=" xy plana
.~ yz plans
.—” o plana
'J—* Axle Systame
3 PartBody
-5 START DATA
ieg;. SURFACE BASE
BASE SECTIONS
"' ¢ ssotion 1
tr 'y ssotlon 2
Mult-seotions Surfaoe.1
=== BOUNDED SURFACE
%ﬁu Profile
=L\ Quide
\" Sweep.1
~ Spiit1
%7 Spit2
s %% SPLIT UPPER SURFACE
1i"' ¢\ Upper surfaos split ourve
=< Extrude.1
= CREEN
SCREEN

—I
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| Exercise: Boss and Flange Creation

Recap Exercise

KN |

In this exercise, you will create a flange surface of the wheel arch and add the boss.
High-level instructions for this exercise are provided. || commmeo o

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

= Create the flange surface
= Create the boss surface

= Relimit the surfaces using the main
surface
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| Do it Yourself (1/6)

STUDENT GUIDE

1. Load Ex8F.CATPart.

. Load Ex8F.CATPart. This part already has
some curves and surfaces created for you.

2. Create construction elements for a flange surface
. Define in work object the ‘Reference Elements’
Geometrical Set.
. Join all the surfaces available in the

‘WING_SURFACE’ Geometrical Set. Specify the
Merging distance as 0.04mm

. Join the surface 8,9 and 10 available in the
‘WHEEL_ARCH_STUDY_AREA’ Geometrical Set.
Specify Merging distance as 0.04mm

Join 2
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L Do it Yourself (2/6)
3. Create aflange surface
» Create a Geometrical Set'called ‘Flange_Ssurface* W
under the father node of the WHEEL_ARCH.
. Create the intersection of the two join surfaces &% ,/ || 77T TTTTTTTOo
created inthe previousstep.  SEEEERNSB 0009020 | s
. Rename the intersectionasC1 SN 0 [
. Create a parallel curve from C1 at a distance of
15mm using the first join surface as the support ~ SEEEEEEREN - S . || T T T T
element. S 0090909090900 || -
. Rename the parallel curveasC2  ~ EEEEEEES=~ 00 . || L ________
. Split C2 between two planes ‘Plane X=-310" and
‘Plane 2'.
. Rename the Split as C3
. Create a vertical line of length 20mm from one
extremity of ‘C3’.
fLinc Definition |
| Line type {PortDirecton S|
| Peint [Parallel 14Wertex 1 1
i Diection: [Z &xis
{ Support: [Defaul Nane] |
et B | | Vertical Line
Upta1:  [Mo selection i
| End [20mm
| Geer ICCT—
o
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| Do it Yourself (3/6)

STUDENT GUIDE

3. Create aflange surface (continued)

. Create a line normal to surface ‘Join.2’ from the
other extremity of ‘C3’ (of default length, later
used for reference only)

. Create an angle line from the same point with
reference to the previous line at 30deg angle on
the XZ plane

. Project the vertical line and the angle line on the
Join.1 surface

. Rename these projection curves L1 and L2
respectively

. Create a Corner curve of radius 4mm between L1
and C2 | CORNER

. Create a Corner curve of 4mm radius between the
resulting curve and L2

. Rename the resulting curve as ‘CORNER’.
. Project the curve “CONTOUR” on Join.1
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L Do it Yourself (4/6)
3. Create aflange surface (continued)
. Create a Corner of radius 4mm between this
projection and the offset curve C2. Do not trimthe . . . | TTTTTTTTTTTOOC
C2 curve while creating this corner. Repeatthe &% 8w || cemmmm e
corner operation twice to get the corner on both
the sides of the projected curve. SR BEEEEEN
. Hide the C2 curve. S0 EEEEREE 0 8 REEREE e | m e -
«  Trimthe previous corner with ‘CORNER’ curve. N0 SRlE & e (o
. Split ‘Join.1’ using the last trim and ‘C3’.
””””””””””””””””””””” Projected curve is
Last trim cornered at both end
Cornered curve trimmed with
----------------------------------------------------------------- ‘CORNER’ curve.
=

Copyright DASSAULT SYSTEMES

228



CATIA V5 Foundations for Body Designers

STUDENT GUIDE
I Do it Yourself (5/6)
N
4. Relimit the surfaces Relimited surface
*  Trim Join.2 and the last created split after split operation
. Split the resultant surface between PLANE2 and N\ "\ || Tttt TTTmTmTTTTT
SUEEEY e O P
. Trim the previous corner with ‘CORNER’ curve.
e Split ‘Join.1’ using the last trim and ‘C3". Intersect || T T T T
5. Create a Blend cut A [
. Intersect ‘PLANE X=-314" and ‘PLANE.3". I I T
. With intersection as an axis, create a cylinder L |
(default length) and a radius of 4mm. |
. Split the main surface with this cylinder T
. Join this split with the remaining surfacesof |
‘WHEEL_ARCH_STUDY_AREA'.
Specify the Merging distance as 0.04mm
Cylinder
,,,,,,,, -
Joint surface Cylinder split with main
surface
>
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| Do it Yourself (6/6)

STUDENT GUIDE

6. Create arevolved shape of the boss

Create a Geometrical Set called ‘Bosses’
under the father node of the WHEEL_ARCH.
Create revolution surfaces using ‘L3 stamp
axis’ as axis and the 2 lines ‘L1 40° top’ and
‘L2 40° down’ around a full circle.

Create a 5 mm shape fillet using the two
revolution surfaces and the blue surface called
‘Boss surface’.

Create a trim between the upper fillet surface
and the main join.

Create a fillet of 10mm on the upper edge of
the surface.

Similarly, create a trim between lower filleted
surface and the main surface.

Create a fillet of 4mm on the edge that is

formed (shown). B s
Apply 4mm fillet on | N
this edge } (

Revolved surface
filleted with ‘BOSS
SURFACE’

Upper revolve surface
trimmed with main
surface

Fillet the upper edge
of the trimmed cutout
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L Exercise Recap: Boss and Flange Creation
v' Create the flange surface
v Createthebosssurface | == JSSEEEEEEA 3= b oo
v' Relimit the surfaces usingthe | = ASSENEEERESE, | eemmm e e
main surface | AEEEEEENEERGEES S,
>
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STUDENT GUIDE

Recap Exercise

30 min

In this exercise, you will create a case study model. Let us recall the design
intent of this model:

v/ The main junction surface (A) must pass through
four section curves.

v The length of the base junction surface (B) must
be 700mm.

v Sharp edges must not be present between the
main junction surface and base junction surface.

v’ The front pillar surface (C) and the back pillar
surface (D) must pass through the respective
guide curves.

v The result must be a single surface

Using the techniques you have learned so far, create the model without detailed
instructions.
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L Do It Yourself: Create the Simplified B Pillar
\\f
Load Start_CaseStudy8.CATPart and modify the model using .
the information below.
Isometric view
Scale: 1:5
8 .
i L‘%@
- Detail B
A | (o viey ax  Scalei 111
700 R
Front view
Scale: 1:4
>
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| case study Recap: simplified B Pillar

STUDENT GUIDE

Create a Multi-Section surface.
Fill the surface and create a join.
Create an extruded surface.
Apply fillets to sharp edges.

Create a sweep.

N S N NN

Join the surfaces to get a single result.

&3] Casestudy_B
— xy plane
— yz plane
— ¢ plane
/- aods Systems
3 PartBody

*‘% Construction_Base_Junction
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L Surface Modification Tools 9

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

v" Transform Surfaces
v" Analysis and Correction

D 4 Hours
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L

Case Study

STUDENT GUIDE

L

The case study for this lesson is a simplified
outer door used in the door assembly.

Design Intent

v Window opening (A) of the inner door must be
reduced by 10% in X and Z direction.

= Affine the window opening curve using the
centre of gravity as the origin.

v The lower door surface (B) must be curvature
continuous.

= Smooth the parent curves of lower door
surface.

v Simplify the model structure

= Delete the redundant elements in the model.

Stages in the Process

1. Affine a window curve using the centre of gravity
as the origin.

2. Replace the window curve by the new affined
curve.

. Check the surface for curvature continuity.

4. Smoothen the section curves of lower door
surface.

5. Replace the section curves of the lower door
surface with new smooth curves.

6. Delete unused elements.

w
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L Transform Surfaces
Transformation operations such as scaling and \‘" i
affinity, help to resize the part. Transformation
operations such as translate and rotate, help to
change the positioning of the part in the co-ordinate &  / 7 W || ______________
axis system.
v Extrapolating Elements: Extrapolates helpto & /7 e | ) A% / [/ /||
extend the curve or surface. 2w  J /7 S J Foerf 0 ] e e
v Transformations: Transformations are usedto Q@ <Z4Z./ / ||
modify the size, location, and orientatonofa ..~ 7 |l seeemmmem—— e
wireframe or surface element.
v’ Restoring Elements: Restores the limits ofthe |
surface or a curve which has been split once or
several times.
L Analysis and Correction
In this lesson you will learn how to analyze curve
connection, surface connections and to achieve the
required continuities.
In this lesson you will learn following operations:
v Curve Connect Checker
v' Surface Connect checker
v Curve Smoothing
v" Surface Quality
v' Deleting the Redundant Elements
>
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L Main Tools

Operations 'w;,
Healing: correct the defects found after -

performing analysis. ’—L =R N
Curve Smoothing: correct the discontinuities in T e

in-Healing |

a curve. : @@‘E ______________
Untrim: restore the original surface froma . ~—— T 17— |\

trimmed surface. n—
Tfrensformationse . =, . o002, ... .. WA ..
Translate: mog@s'selected elements inagiven BF—""""" [l wessossoseae

direction and distance. =l

Ve glanfapl v ® ]~
L] i w L

Rotate: moves selected elements around an |

axis. H
I Symmetry: creates mirror image of a selected

elements about a plane.
Scaling: resizes a selected element with H

respect to a point or a plane.
E Affinity: scales a selected element with respect

to given direction. E
B Axis to Axis: duplicates and moves selected n

geometry from one axis system to other.

>
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L Exercise: Update Errors Management

Recap Exercise

)30 | K

In this exercise you will practice update error management on B-pillar. High-level || 7777 7===7==~~
instructions for this exercise are provided. o

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

= Modify the input of the B-pillar and
manage the errors during the update.

= Create necessary corrections.
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| Do it Yourself (1/6)
1. Load Ex9A.CATPart. -
. Load Ex9A.CATPart. This part already has
some curves and'surfaces created foryou. 0 W oo apED
Replace P T 3 | I
Replace: [SURF2 Wwith: [ SLIRFS
Replace ..y e "
I 1 IMPUT_MAIM_SHAPEMSURFZ MEW STvLE_SURFACESMNSL. .
2. Replace the cutting surface in the completed model AT A SSICE = B
. Replace ‘SURF2’ available in the geometrical set
INPUT_MAIN_SHAPE’ by ‘SURF5’ available inthe | || 7777777777777
geometrical set ‘N EW_STYLE_SU RFACES’ 2 ey clemeries Mermeek 1, SEllkl || W s e e S e
S During the Update of the part, you get this error [ Delete replaced elements and exclusive parents
message - Eancel_]
. -
Replace SURF2 with SURF5
Update Diagnosis: B Pillar K13
Featurs | Uiagnosss Edt___|
< EdgeFilet.2 Ribbaon has stopped on slightly sharp edae(s). Dleactivate I
e |zolate I
Dielete I
Ribbaon has stopped on slightly sharp edge(s).
-
>,
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| Do it Yourself (2/6)
3. Analyze and find the problem area in the model w
. Hide ‘MAIN_SHAPE’ feature available in the
‘Main_Shape’ geometricalset. = S 000 i .
. Show ‘EdgeFillet.1’ to visualize the feature.
. Hide ‘SURF2’ and ‘SURFS’ surfaces for better S —_—_—_—_. === 0@ @ | | ====——==—-=—==-
visualization of the problem area. @~ (S EEEEEGE—— 00 0 . oW&
Observation:
You can see that the problem comes from an
interruption in the filletededge. 1 N RN A L || vt r TS
So we have to scan the parents of EdgeFillet.1to @ N {4 | ~~ o || --mmmmmmm e
find the source of the problem.
“Ribbon has stopped on slightly sharp edge”
>
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I Do it Yourself (3/6)
4. Analyze the Parents/Children relations of the -
feature ey T — .
¢ Find the parents of Edge fillet.1 through é ?“"":": R N .
Parents/Children dialog box. Show Trim.3. You 51 Tﬂmlf' @ Local Update
would not find any problem in Trim.3 surface 2 Trim.2 Replace.. ~  F || == —---
affecting the edge fillet. %EZM'EF_” EdgeFillet 1 abject b || || T
. Find the parents of Trim.3 through the ;:Iu'
Parents/Children dialog box. Show SURF.9. You @~~~ oo LT
will see that SURF9 cannot be the source of this | | ______________
corrupted edge.
Parents and Children Falr | e T e
4 TP FPRETEL— ; EdgeFillet.2
éeframaﬂn
TS| Hide/Shaw
3 Edit @ 0K J - CanceIJ
: ‘— Show Parerts and Children
Shaow Parents
Show &Il Parents
Parentz and Children 1 =
£ SURFS . [T ) EdgeFillet+ ; EdgeFillet.2
2 \:A Trim.
_— @ 0K J - CanceIJ
>,
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| Do it Yourself (4/6)

4. Analyze the Parent/Children relations of the
feature (continued)
. Hide SURF9 and look for the parents of ‘Trim2’.
Show ‘Sweep.3’ and see that it is not the
source of the corrupted edge.

IS[=1 B3

Parents and Children

L

LCenter Graph

Reframe On

Hide/Show

o Cancel I

4

Edit
Parents and Children s S
L g

Q SURF&7#. i Trim.3- ? GLEEIEAT .+ EdgeFillet.2

T

g\' =1

" LCenter Graph
Reframe On
Hide/Show
- @ 0K & Cancel |
Shaow Parents
Show &ll Parents
Parents and Children =] B

/i Trim.2

LCenter Graph

Beframe On

Hide/Show

@ 0K I QEanceII

STUDENT GUIDE
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I Do it Yourself (5/6)
4. Analyze the Parent/Children relations of the feature -
(continued)
«  Hide ‘Sweep.3’ and look for the parents of ‘Trim.1’. REEEEIIEED I N oo
x Show Sl_JRFS' it is the source of the prOblem’ this 4% SURFS < Trim &) TEEEIER, i Edgerillet || [ | o _
surface is not large enough to create a good % Sweep. 'a_';v,;mm_{
intersection, it needs to be extrapolated. < Sweep. grmi | SRR e
B - Cetizn Gizpln = = | | | (R || | e e e
Beframe On M MJ ______________
Hide/Show
Edli = | | L
Show Parerts and Childeen - |} ______
>
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| Do it Yourself (6/6)
.
5. Extend the SURF8 to solve the corrupt edge -
problem.
. Define in work object the ‘INPUT_MAIN_SHAPE’ B, W e e B
geometrical set. SURF8 surface
« In this geometrical set, extrapolate the surface Extrapolated || 7777 T T
SURFS. . e
. Replace SURF8 with a new extrapolated surface. . .
. Update the part. The part now gets updated
COI‘I’eCt|y : 0 Y ||| [ S S af S ur a
. Hide the intermediate surfaces and show the Sl |
MAIN_SHAPE Replace o=
Replace: [SURFS With: | Ewtrapal.1
Feplace With
INPUT_MAIN_SHAPE4SURFS INPUT_MAIN_SHAPEExtiapol.1
SURFa\WFace Extrapol 1%Face
SURFEMEdge uzeless: children in cycle
2 pointing elements: Trm. 1, Extrapol.1
[ Delete replaced elements and exclusive parents
P EanceIJ
-
Replace SURF8 with a new Extrapolated
surface
Surface gets updated with a new
styled surface
>
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L Exercise Recap: Update Errors Management
'.\".
¥
v" Modify the input of the B-pillar and manage the
errors during the update.
v' Create necessary corrections. ot
>
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| Exercise: Surface Symmetry __
Recap Exercise a
Dls . T
In this exercise you will finalize the tunnel model using the tools learnt in this step. || "~~~ ~~~"~~77°7~
High-level instructions for this exercise are provided. || cemmmmee oo
By the end of this exercise you will be able to:
= Create a Symmetry of the surfaces
J
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L Do it Yourself (1/2)
1. Load Ex9B.CATPart. ﬁ’
. Load Ex9B.CATPart. You will work on the
surfaces providedinthispart. ~ = 0 W s sasa i
2. Relimit the main surface to get afinal shape &0 SSS o h (
. Create a Geometrical Set called “Tunnel'.
. Create a trim between the surfaces ‘TUNNEL_ONLY ~4g4 |~ "7
and ‘ SHOE ONLY. & - W r--7m—mnm—mmms
. Split the resultant surface using ‘REAR_PANEL’ = = S ==, 2 o
surface.
. Hide the ‘REAR_PANEL’ surface.
o
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| Do it Yourself (2/2)

STUDENT GUIDE

3. Finalize the Tunnel surface
. Symmetry the resultant split surface along the ZX
plane.
. Join the two halves to form a complete tunnel.
. Apply an edge fillet of radius 10mm on the edge
shown.
. Rename the fillet as “TUNNEL’.

Edge to fillet
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L Exercise Recap: Surface Symmetry

STUDENT GUIDE

v' Create a Symmetry of the surfaces

TUNNEL
T wy plane
— " yzplane
7 piplane
32 PartBody
5" =4 lsolated Extemal Psfarances
¢=. Ground Clearance
¢~ Front Pansl
¢~ Floor Pan
4~ ReerPans|
l-@ Input Data
*‘@ Tunnel Ssclions
Limltes
&=L Dimpling Geomstry

=-5) BURFACES
i~ TUNNEL_ONLY

&~ BHOE_ALONE
=) Tuonal

< Trim.

~ Spit1

"'E; Bymmatry.1
*‘Eg Join.1
#=) EdgeFlist1
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| Exercise: Surface Analysis

Recap Exercise

|

In this exercise you will perform surface analysis on the front wing surface using the
analysis tools learnt in the previous steps. High-level instructions for this exercise || --======—=—=--
are provided.

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

= Analyze surface connections

= Heal the discontinuities of the
surfaces

= Analyze the radius and curvature on
the surface
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I Do it Yourself (1/4)
1. Load Ex9C.CATPart. -
. Load Ex9C.CATPart. You will work on the
surfaces provided in thispart. S W __l__
2. Perform the Connect Checker analysis
. Select the surface WING and click the connect checker
|C0n . Connect Checker T B | |
. Select the Quick analysis mode . e — i R
Source:
e Choose the GO mode. o VR
. Study the gaps and severity on the surface. Tg e selection 3|
mTwpe ——————————
. ) G" 1 surfacels]
Mzl I_‘D g 158 Connection(z] Dt O[]
@ Boundary (2 Projection .
Min=Dmr= ,“ :
_ hin<Nmrrigin =D Quick | Ful |
Min=0rmim M’?f'lﬁ'. “Tnnv:inl-ﬂmmn
Win=Drnen ftr=Omimy @
Mg i > [P0 e B =
4 IlG__l Nim= T
Mll1milﬁgﬁ%m E{Tn“?n IIII — Connection
e =AM Minirnurn Gay M awirmum Gy
4 “, IDmm é ID.EISmm ED ‘
AieoOm r— Information — Discretization
ey, R A R <] ) ] |
r— Max Deviation mm
G0:0.015mm G100 (EEN Vaﬁue
G1:0.437deg 53:89.998deq 0.015mm
o Auto Min kax
0 ANCE|
— ok | S Cancel| |
>
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| Do it Yourself (2/4)
2. Perform the Connect Checker analysis (continued) w
*  Activate the Tangency analysis TSNSl
. . . N — Information Discretization —————
. Notice the maximum discontinuities values — 0! || e
a. 0.015mm for distance St chof b it !!!”!!!!l
b. 0.437deg for tangency [ ez e e
G0:0.015mrm FRmm |
G1:0.437deq 33:39.998deq
3. Heal the surface ‘ I = N
* Inthe Healing Definition dialog box , specify the _____________ |} @@
following parameters. Healing DEIIERSY E3ES
a. Click the Heal icon e eeee—— ] oo
b. Inthe dialog box specify the following
parameters. Merging Distance: 0.02mm (>
maximum distance continuity), Distance e | e
Objective: 0.001mm S ! E
aramelers Ieeze ArphEss 11k
c. Choose Point as Continuity. O [Fors =
d. Click the Preview button. CATIA informs you of Megng distance. BN 5
the necessary deviation to heal the surface. Distace obiecive, [R00Trm =
e. Click OK to heal the surface. rangencyerge: [
Tangency objective: IU-5C|EEI o
@ 0K I W Cancel I Presvie I
>
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| Do it Yourself (3/)

4. Repeat the Connect Checker analysis on the surface

Observation

10mm

You will observe that the distance discontinuities on the
surface are healed.

5. Perform Curvature analysis on the surface
Analyze the Limited radius of the healed surface
Notice the blue zone for which the radius is less than

Surfacic curvature |

e T_'HI:IE T,
[ Lirnited =l

— Dizplay Options

d Color Scale

o On The Fly

L] 30 Minkax

— Analyziz Optionz
L] Positive anly
[ Radius Mode

IZEImm E

@ o0k | @ Cancel |

Surfacic Curva... [H|E Ed

kin W alue
0,607

b ax Y alue
1e+01 Zmm

IJze Min M ax |

254
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| Do it Yourself (4/4)

STUDENT GUIDE

6. Using the porcupine analysis (as shown), analyze the

curvature radius of the wheel arch

llﬂ! ////

il ,//
1&‘*“1 . ’//

/ ""f-ﬁ? Jﬂ.’r f 2"
/ ”45.

L4
326. B44mm

Curvature Analyszis 7 x| |
— Twpe Diagram
I A adiuz j _1(}_’\_,|
[ Project On Plane
— Dengity — Amplitude
|8 =]
2 R | P |
a Curvilinear o Automatic
=] Heverse D Ll:lgal'itl"ll'l'l
[ Particular 4 Comb
[ Inverse Walue a Envelop
@ OK I Less... I W Cancel I
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L Exercise Recap: Surface Analysis

v' Analyze surface connections

v Heal the discontinuities of the surfaces

v' Analyze the radius and curvature on the surface

i
\k\ﬁ'\‘ﬁ'.!fl'ﬁrrﬂfﬁ’g;%%{fg

W
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| Case Study: Surface Modification Tools

STUDENT GUIDE

Recap Exercise

10 min

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

A

v" Window opening (A) of the inner door must be reduced by 10%
in X and Z directions.

v The lower door surface (B) must be curvature continuous.

v" Simplify the model structure.

Using the techniques you have acquired in this and previous lessons, create the
model without detailed instructions.
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STUDENT GUIDE

L Do It Yourself: Create the Simplified Outer Door

Load Start_CaseStudy9.CATPart and modify the model using

the information befow.

v' Affine the Window_Curve in X and Z directon || memmm e -
using Center_Of_Gravity as the origin and use this
curve to replace the previous Window_Curve.

v' Perform the curvature analysis to find any
discontinuities on the lower door surface.

v" Smoothen the section curves of the lower door
surface and use these curves to replace the
previous section curves.

v' Delete the useless elements to simplify the model.
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L Case Study Recap: Simplified Outer Door

STUDENT GUIDE

v" Window opening of the inner door must be reduced by 10% in X and Z
directions.

v" The lower door surface must be curvature continuous.

v Simplify the model structure.

53 Outer Door
- Xy plana

- ¥z plane

=_—" 2 plane

=33 partBody

T‘% Base_Lines_| ower_Door
?‘% Base_Lines_Lipper_Door
-2 Bask_surfces

#~2 complex_surf

== Rast

#-4) Edgerter.4
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L Assembly Design 10

Learning Objectives
Upon completion of this lesson you will able to

v' Create a new CATProduct

v Assemble the Base component
v' Manipulate the position of the component
v' Assemble and fully constrain the components

anw.Skdmn @Hmw.skddm 1
Craderrame (Craderrama. 1)

) 4 Hours
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L Case Study

The case study for this lesson is the Damper
Assembly used in the Front Suspension and Engine
assembly.

L Design Intent

The Damper sub-assembly must be positioned with
reference to Spring Damper skeleton.

e Pillar axis must coincide with the axis of
Spring Damper Skeleton.

 Pillar lower face must be 85 mm from Strut
Lower point of Spring Damper skeleton.

e Arm axis must coincide with the axis of
Spring Damper Skeleton.

L Stages in the Process

1. Insert Damper Assembly in Spring Damper sub-
assembly.

2. Move the Spring Damper sub-assembly to its
approximate final position using the compass.

3. Position the Spring Damper sub-assembly by
creating constraints with reference to Spring
Damper skeleton.

-]
Spring Damper —————

skeleton

STUDENT GUIDE
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L Create a New CATProduct
\!:-
. ¥
A product is a assembly document that stores a
collection of components (parts or other ‘._
p Corrsoting Aod[Conreating Aed) | oo
assemblies). It uses the.CATProduct extension. """'-M'-‘ﬂ"""-"-'*“
& o R -
The components used in an assembly can be pre- “""'“""‘
wBeabgBeargy 00
existing components or components created within ““'l“‘ D&
‘;- ECROUDBECROUDBN 0
the assembly. Like a part, a product contains a ““"" 08 RCROU DA
specification tree. The tree shows the inserted pammais SRR 00
components, and the constraints used to fixthe & ||
components. Products are createdinthe % |\
Assembly Design workbench. Q
>
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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 Eya——————EE T | i s e

will receive the component and use the 9y Connecting_Rod (Connecting Rod.1) || ______________
Connecﬂng_Rod
-Applications

contextual menu to insert the component.

B.Product Structure: Tools Select the assembly |
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 changesare [ 777"~ —"7=="=77"
temporary and after updating the assembly, the
constraint will be re-evaluated.

—>

Manipulating
orientation of entire
assembly.

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

Manipulating position e
of a component in an o “d\}

[ ——— T
assembly.

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

Copyright DASSAULT SYSTEMES 266



CATIA V5 Foundations for Body Designers

STUDENT GUIDE

L Assembly Design Tools

Product Structure tools ¥

Product Structure Tools |

Add components: adds existing components | @@@ B P B T @
such as parts, subassemblies etc. to a Product

Graph tree Reordering: reorders components
in the specification tree to meet your needs

N =3

Fast Multi Instantiation: repeats components @ S
using the parameters previously set in the
Define Multi Instantiation command

Define Multi Instantiation: repeats n
components as many times as you want in the
direction of your choice

Move Move

>
&
1

Snap: snaps one component over another with
reference to selected faces
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L Assembly Design Tools

Constraints %

gl
Coincidence Constraint: creates an alignment ool 24 2 R 5=
between two components that can be coaxial,

coplanar, or merged points

[~ |

Contact Constraint: connects two planes or
faces

Offset Constraint: defines the distance
between two elements

=

Angle Constraint: defines the angular distance
between two elements

=

HE B EBE A =
®©

Fix Component: prevents the component from
moving from its position during the update
operation

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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| Exercise: Components Manipulation

Recap Exercise

|

In this exercise you will manipulate the Damper Assembly using the tools learntin || "~~~ 7~~~ 77777~
this lesson. You will complete this exercise with no detailed instructions. || —-ccmmcomnco-

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

= Apply afix constraint
* Insert an existing component
= Manipulate the assembly using compass

» Manipulate the assembly using snap

Use Edit compass to translate a component
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L Do it Yourself

1. Load ExerciselOC.CATProduct and apply fix constraint to
skeleton part.

. If you do not see the model as shown, then use the
contextual menu Representation > Design Mode on the
Product root Exercise 10C.

2. Insert an existing component.
. Insert DamperAssembly. CATProduct to root assembly.
3. Manipulate the assembly using compass.

. Manually position DamperAssembly.CATProduct and
Arm.CATPart using a compass.

. Snap the axis of arm and axis of skeleton part.
" Use edit compass to translate the DamperAssembly.

AXis of =
Skeleton

STUDENT GUIDE
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L Exercise Recap: Components Manipulation

Apply a fix constraint v

Insert an existing component

Manipulate the assembly using compass

Manipulate the assembly using snap

b DR

Use Edit compass to translate a component
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L Exercise: Constrain Components
A
Recap Exercise x
)20 . T
In this exercise you will practice adding components to the assemblyand || 777777777777~
constraining them. High-level instructions are provided for this exercise. || cc—cmmmmmo
By the end of this exercise you will be able to:
= Add components to the assembly
= Constrain the components
y
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| Do it Yourself (1/5)

1. Create anew product. -

= Create a new product and name it
ExerciselOE.CATProduct.

= If the Cache is ON by default, the user will
have to switch to Design Mode.

2. Add existing components to the assembly.

= Add Pillar.CATPart, Seat.CATPart,
Arm.CATPart and Bracket. CATProduct to
the root assembly.

3. Fix Pillar.CATPart.

= Select Pillar.CATPart and click Fix
constraint icon.
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| Do it Yourself (2/5)

STUDENT GUIDE

4. Assemble Bracket with reference to

Pillar.

Create a coincidence constraint
between axis of Pillar and axis
of Bracket.

Create a coincidence constraint
between the bottom face of
Pillar and bottom face of
Bracket.

Manipulate the position of the
Bracket using a mouse. Then
create an angle constraint of [90
degrees] between YZ plane of
Pillar and the vertical wall of the
Outer Bracket.
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| Do it Yourself (3/5)
5
) ] " -
5. Assemble Arm with reference to Pillar.
= Create a coincidence constraint
between axis of Pillar and axis of Arm. ‘ T e
»  Create an offset constraint of [-200mm] i " L |
between the bottom surface of Pillar ' @ SSSia—.-.
and bottom surface of Arm.
C D N
J
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STUDENT GUIDE

6. Assemble Seat with reference to Pillar.

= Create coincidence constraint
between the axis of Pillar and axis
of Seat.

" Create an offset constraint of [-
300mm] between the bottom
surface of Pillar and top surface of
Seat.

. Manipulate the position of Bracket
using a mouse. Then create an
angle constraint of [90 degrees]
between the ZX plane of Pillar and
the vertical wall of Seat.
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STUDENT GUIDE

7. Close the assembly without saving it.

—apiFx, 1 (Phar. 1)
{0 Coincidence.2 (Pllar. 1 Bracket. 1)
= §9 concidence, 3 (Bracket. 1Par. 1)
£l Ange.4 (Bracket. 1Ptar. 1)
=¢9 concidence.5 (Pllar. 1,Arm. 1)
=2 0fMets (Plar. 1Arm. 1)

=0 corcidence.7 (Seat. 1Plar. 1)
=9 0fMset. (Pllar.1,Seat. 1)

=~ &8 angle.s (Phar.1,Seat. 1)
=Appications
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STUDENT GUIDE

v' Adding existing components to the assembly

v' Constraining the components

kiR, 1 (Pl 1)
=% Coincidence.2 (Pllar. 1 Bracket. 1)
= §0 Concidence.3 (Bracket. 1Par. 1)
£ Angle.4 (Bracket. 1Ptar. 1)
=§0 concidence.5 (Pllar.1,Arm. 1)
=20 0fMet5 (Phar. 1AM, 1)

=§0 Concidence.7 (Seat. 1Plar. 1)
=9 0fMet. (Plar, 1,Seat. 1)

=~ &8 angle.s (Plar.1,Seat. 1)
=Appications
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| Exercise: Constrain Components

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: Constrain Components

v' Determine the degrees of freedom of a component

v" Fully constrain a component
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Recap Exercise

10 min

In this exercise you will create the case study model. Let us recall the design

intent of this model: )

v Position the Spring Damper sub-assembly with L gDamper______

) skeleton
reference to the Spring Damper skeleton.

= The Pillar axis must coincide with the axis of Pillar  ——
Spring Damper skeleton.

= The Pillar lower face must be 85mm from the
Strut Lower point of Spring Damper skeleton.

= The Arm axis must coincide with the axis of
Spring Damper skeleton.

Using the technigues you have learned so far,
create the model without detailed instructions.
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L Do It Yourself: Assemble the Damper Assembly

Load Automobile_CaseStudy10.CATProduct and add v
constraint using the information below.

v" Insert the Damper Assembly in Spring -]

Damper sub-assembly. SEr:ng Damper
skeleton e | = | B e N R L o

v" Move the Spring Damper sub-assembly with Pillar O e
—_—
a compass.

v' Position the Spring Damper sub-assembly
with reference to Spring Damper skeleton.

" The Pillar axis must coincide with the
axis of Spring Damper skeleton.

" The Pillar lower face must be 85mm
from the Strut Lower point of Spring
Damper skeleton.

] The Arm axis must coincide with the axis
of Spring Damper skeleton.
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L Case Study Recap: Damper Assembly

v' Create an existing component .

v' Manipulate the position of the component
using a compass

v' Constrain the component

e rar ﬂ N

%meﬁm (Primary_Skelston, 1)

CracleFrame (Cradeframe. 1) S Bt
15 mper (SpringDamper. 1)
aiSpringhamper_Skeleton (SpringDamper_Skeleton, 1)

= mpﬂmmblv (DampearAssambly. 1
2

dila .9 (SpringDamper_Skeleton, 1)
& Concldence. 10 (SpringCamper_Skeleton, 1 CamperAssembly, 1)
o Offset. 11 (SpringClamper_Skeleton, 1.0amperAssembly. 1)

& concidence. 12 (CamperAssembly. L SpringDamper_Skeleton, 1)
i?‘@&mﬁu\#m (Suspersionirm. 1)
=" Constraints

=Appications
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L Designing in Context 11

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

v’ Clarify the Display

v’ Create the Skeleton Model
¥WCreate ContextualParis™ =l e s
v' Use Published Elements

) 4 Hours
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L Case Study
The case study for this lesson is the Arm used in \,; :
the Front Suspension and Engine assembly. :?::mgéxoflt“ A
skeleton part
L Design Intent == 0|
v’ Design Arm contextually using published elements ; petair®
of he Skeleton Model This Axis must coincide with the
(DamperAssembly_Skeleton.CATPart) oottt bt | S
A. The axis of the major diameter of Arm must %/ | H’@‘ﬁfd . /ﬂ “““““““
coincide with the DamperAxis of skeleton part. Section viewA-A W
B. The axis of the minor diameter of Arm must This Axis must coincide with the || memmmmm e e -
coincide with the LinkageAxis of skeleton part. Haae e sl el pae
C. The lug interface of the Arm must coincide
with the AntiRollAxis of skeleton part.
v' Position the Arm with reference to the skeleton part.
D. The bottom face of the Arm must be more
than 200 mm from the PillarSupportPlane of e DamperAx
the skeleton part. axis
v Modify the axis spacing between the Pillar and B~ Luginterface
AntiRollAxis to > 61mm. i PRV
Diameter
l\/I_ajor
Diameter
>

Copyright DASSAULT SYSTEMES

292



CATIA V5 Foundations for Body Designers

STUDENT GUIDE
L Stages in the Process
.
1. Insert a new part (Arm.CATPart) in v
DamperAssembly.CATProduct. Linkage DamperAx
axis '\  adiEpey $ 2800000000 | | mmmm - ———--
2. Position the XY and ZX planes of the arm with \ - Luginterface || .
coincidence constraints on the AntiRollAxis.
Minor AntiRollAxis W — 7
3. Using publications of the (DamperAxis, LinkageAxis Diameter ~ / GomBG. | (_
and AntiRollAxis), create the Arm contextually. Major ©  HNemmc® (| _
Diameter
4. Position the Arm with reference to the skeletonpart. | _____
o
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L Clarify the Display

For large assemblies, the performance of CATIA
can be improved while panning, zooming, updating
and saving the assemblies. Following tools help to
improve the performance of CATIA while working

with large assemblies:

1. Using Visualization mode: In this mode only a
light CGR representation of the model is loaded.

2. Hiding components: You can hide components to

clarify the display and see only desired
components.

3. Deactivating representations: Deactivating
representations improves performance by hiding
the components and excluding them from Mass
Property analysis.

4. Deactivating components: It will remove the

component from show and no show space, bill of

Material. Deactivating Deactivating
Representations Components
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L Create the Skeleton Model
. : A
The skeleton method is a top down design approach. e e oo : ¥
Using the skeleton method you can create and reuse f 2sicloton (skclcton.d) :
the information stored in a single part, called the | l_';?b;';f:m
skeleton, to define the underlying design framework of 1 -+ S
individual components and assemblies. It offers the | R R - i
. . | ez plane
following key advantages 1 B | ettt
v" Specification-driven design: All important information :::ggfﬁfj‘mm L | |——
related to the design and space requirements are : 7 rofile..skeletom. 1 #voille) ]
. . ! gni’,.Fwnt_SuprSlsethi..lEkchhn.lIFrmLS\ml; ______________
defined within the skeleton. o Rean_Support_Sketeh iSkeleton. | Rear_Suppost
o WSt Hale Cenlier( . FSketeiom 1 ¥ irsk_mh_(]enm}
‘ - Geomatrical Set, 1 L N | T T e T e e e e L S T T
v Design changes: It helps manage high-level design Mzl S| ||
changes and propagate them throughout the e ek
assembly. | = coincidance.s (sheloton1 Deckd)
| = Coicidented (Fheletom ] Deck.d)
Cefppleabos
v' Collaborative design: Key information from skeleton
model can be associatively copied into the \*,D
components. Changes to the design can be made in Skeleton _\j’#@/ %
the skeleton and all models will update to reflect these s.é <~
modifications. As the components are not linked to l
each other, the deletion of a component within an
assembly will not impact the others.
v Avoid update loops: As all are external references point
[0 heisKelenon SE update Ioops are avoided. Skateboard design using skeleton approach.
>
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L Create Contextual Parts

Contextual parts are parts that have their geometry Y
driven by another component. A change in the driving I
geometry of the referenced part will result in changes g_,,‘:tﬂ“”' ______________
in the contextual part. b

i ple = Amm

v It is important to fully constrain the contextual parts R 0 () S S
to avoid unintentional distortion of the geometry. “

v The contextual part can be edited within or outside
the context of assembly in which the contextual
elements were defined.

v When the component that is used as a reference
for the contextual part is replaced, the driven
component needs to be reconnected to the new
driving geometry.

The benefits of using Design in Context:
1. Reuses existing geometry in one part.

2. Reuses parameters defined in one part.

3. Automatic update of an assembly and its
contextual parts.
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L Use Published Elements
A
Published geometry can be used to control external -
references when:
A. Constraininganassembly. | [Giewss |
B. Designingincontext. | [eese T
It is particularly useful when replacing components | ®gaoe O NOUUERANSSN || __
with assembly constraints or that have been | [  ~ "@F 0 || oo ____
designedincontext. | IS w0
4 Surlae 11 S boces 1 Rel_Sul)
Plane 1(.. 1 2ndSurtaces 1 Wove_Sark)
et ooy 0 ] mEesemm e e
-‘&;Ml‘u)
ez pea)
-l (MBI 1)
- parameian
Ao katicre
>
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Representations

Design Mode: To load exact geometry in the
memory and make the part history available.

Visualization Mode: To display a representation
of the geometry. The exact geometry is not
loaded in the memory, part history is not
available.

Active Node: To activate the geometrical
representation of the selected component.

Deactivate Node: To deactivate the geometrical
representation of the selected component.

View

Hide/Show: To change hide / show state of a
component.

[=]

]

-~ I |

lsnmednaa s a0 e

STUDENT GUIDE
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| Exercise: Visualization Mode

Recap Exercise

|

In this exercise you will practice working in the visualization mode and modifyinga || "=~~~ ~~~~~777~
component in the assembly context. High-level instructions for this exerciseare || --—=——= - -
provided.

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

= Use the visualization mode

= Switch from Visualization mode to
Design mode

= Modify a component
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| Do it Yourself (1/4)

1. Verify whether the Visualization mode
IS active.

2. Load Ex11B.CATProduct.

3. Hidethe
Engine_External_Parts.CATProduct.

I
Cache Management | Cgr Management | EMOYIAvpmM Modes Customization IPdeL( 4|> !

o ‘Work with the cache system

IC:\Ducuments and ettingstdchulLocal Scj @

E{‘ Parameters and Measure

7% Devices and Virtual Reall

Path ko the released cache
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| Do it Yourself (2/4)
5
4. Switch Camshaft_In.CATPart to Design w
mode.
&eas Wl
*‘ |Engine_Fxtemal Perts (Engne_Extenal Paret) (|
-] Engine_Internal_Parts (Engine_Intemnal_Parts.1)
@) sprocket_Assy (Sprocket Asay1) || oo
SUTEINIIE TR AN et -
D) Camshaft_Outl (Camsheft Outl) || 77T
~Appliestios e
5. Modify the shaft diameter.
. Modify the major diameter to [24mm]. © |  |® 30
H O Y H
,,,,,,,,,,,,, —ee B0
>
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| Do it Yourself (3/4)
6. Create a hole. -
. Create a simple hole of diameter
0 O | ot e s
1 20
‘ Extensian I Type I Thread Definition I ______________
Up To Next = n B |EEEEEECEEE
Diameter:__m-é | :
Depth Iunmm :.:5‘555 | ______________
IR IM! Selackir — Positioning Sketch
R — g || (|-
B Reverse I Tr\or::‘e: j ______________
=4 Mormal ko surface ngle : 120deq E
M |00 || | s
_— @ ok I o Cancel I Preview I
& Ex11B
7. Switch Camshaft_Out.CATPart to lEmm_E:henuLPrt: (Engine_External_Parts.1)
Design mode. & Engine_Internal_Parts (Engine_Intenal_Parts.1)
—Applications
J
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| Do it Yourself (4/4)

8. Modify the shaft diameter.

. Modify the major diameter to
[24mm].

9. Create ahole.
. Create a simple hole of diameter
[16mm].

10. Close the file without saving it.

,,,,,,,,,,,,,,,,,,

24

30

Exkension [ Type l Thread Definition I

Lp ToNext =]

Diameter :IIllII'II E ﬁ!
Depth 400rmm E @

e miili EEE" — Positioning Sketch
FFset : Iﬂll'n ! @l
—Diractisn Baktomn
Reverse | Trimmed j
A Mormal ta surface rnale : [Tendeg E
T —
]
]
@ ot | @ cancel | Freview |}
— ;

STUDENT GUIDE
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LExercise Recap: Visualization Mode
oy e -
v Use the visualization mode
v 8 Switch from visualization'mode'to designnmode | W
v' Modify acomponent |
o
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| Exercise: Contextual Part
b3
Recap Exercise .
| |
In this exercise, you use the skills learned in this lesson to create a componentin ||~~~ =——=====--
context using published external references and skeleton. High-level instructions for || === ==-—c—ooo -
this exercise ateprovided. .
By the end of this exercise you will be ableto: e
= |[nsert a new part
= Create a contextual part using @Exnn
published elements € SuspentionArm_Skeleton (SuspensionaArm_Skeleton, 1)
yLefControlarm (LefControlArm. 1)
EhaTensionSirut (TensionStrut. 1) N
‘Applications
>,
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L Do it Yourself (1/4)
1. Load the CATProduct. -
" Load Ex11D.CATProduct.
CpSuspensionArm_Skeleton (SuspensionArm_Skeleton. 1) WgeSeea 0 (1
Syl eftControArm (LefControlArm. 1)
Applcattor;s GaeesesS.
a2
Ul .
2. Insert a new part. _
" Insert a new part in I’OO.t : Current selection : [Tensionstrut. 1/Suspensionam ‘
assembly and rename It as 3 Praduct | Graphic | Mechanical I Drafting | i
TensionStrut. CATPart. ! ]
3 — Component
3 Instance name | TensionStrut. 1 ‘?‘ SJ 1
1 escripkion ] il $! WHONA! mj:d!m' 1 MH BIONAT mj:dam' b
e ey M (LeRControiATm, 1)
3 4 Yisualize in the Bill OF Material ] .
i Link to Reference
’;ensionﬁtrut | TensionStrut, CATPart
| —Product
'\ [Part Mumber [Tensionstrat
>
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L Do it Yourself (2/4)
s
3. Create a positioned sketch. 2] -
. Create a positioned sketch on a plane, — Sketch Positioning
which is passing through published T"":e’ [pastioned | | e
& R ;

elements ChassisMount and i ee—
ControlArmMount of ‘O”T';;“pe e 1 1 B

. 8 Irnplicit 'I
SuspensionArm_Skeleton.CATPart. Il R e
FEEE N 7 | e | P N S

Type: IParaIIeI ko line 'I
Reference: ILine. T N [
@ Hpirection O W Direction | |

[JReverseH 4 Reverse ¥ |:|Swap
& Movegeometry | || TTTTTT =TT 777"

el
R 20
c° H
H
R
>

Copyright DASSAULT SYSTEMES 307



CATIA V5 Foundations for Body Designers

STUDENT GUIDE
| Do it Yourself (3/4)
4. Create a positioned sketch. w"
. Create a positioned sketch on a plane,
which is normal to the sketch created B 3232929 W iccrooorooois
n Step 3 and paSSIng through the Flane type: INDrmaI to curve jﬂl
ControlArmPt of o R [
SuspensionArm_Skeleton.CATPart. o w0 EEEEEEEEEE
w Cancel I Presiem I ______________
e i e | | | N e
Type: IPositioned ht I ______________
ReFerence:M
—rigin
Type: IImpIicit ‘I
Reference:lmo selection
—Orientation
Type: Implicit - I
Reference:[ra Selection
@ HDirection O ¥ Direckion
d ReverseH [ Reverse DSwap
d Move geometry
| @ cancel I
>
308
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| Do it Yourself (4/4)

STUDENT GUIDE

5. j#Create arib.
. Create a rib using the sketch created
in step 4 as the profile and the sketch
create in step 3 as the guide.

6. Close the assembly without saving it.

Bl Sketch,2 B

Center curve W@I

r Profile control

IKeep angle j
Selection: |No selection

[IMerge rib's ends [ Thick Profile
Thin Rib

Thickness1: I 1mm E
Thicknessz: I Ormrn E

[ wevtral Fiker [ Merge Ends

Wl Cancel I Preview I
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L Exercise Recap: Contextual Part

v Insert a new part .

v' Create a contextual part using published elements

&lex11D

*ﬁ Suspermionirm_Skelebor (Suspersionirm_Skelebor. 1)
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| Case Study: Designing in Context

Recap Exercise

20 min

In this exercise you will contextually create the case study model. Let us
recall the design intent of this model:

v" Design the Arm contextually using published elements of
the skeleton model. (DamperAssembly Skeleton.CATPart).

*= The axis of major diameter of the Arm must coincide
with DamperAxis of the skeleton part. Linkage

= The axis of minor diameter of the Arm must coincide
with LinkageAxis of the skeleton part.

= The lug interface of the Arm must coincide with
AntiRollAxis of the skeleton part.

v' Position the Arm with reference to the skeleton part.

= The bottom face of the Arm must be more than 200mm
from the PillarSupportPlane of skeleton part.

v" Modify the axis spacing between the Pillar and AntiRollAxis
to > 61mm.

DamperAxis

Lug interface

Minor Major AntiRollAXis

diameter diameter

Using the techniques you have learned so far, create the model without
detailed instructions.

STUDENT GUIDE
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L Do It Yourself: Create the Arm Part contextually (1/2)
\‘?
Load the Automobile_CaseStudy11.CATProduct. Create a new contextual part .
(Arm.CATPart) in DamperAssembly using the drawing provided here.
This axis must coineide with the e e -
AntiRollAxis of skeleton part
R15 _ 48 =1 R ] | e e e s A e e
A
, &l
! This axis must coincide with the || o ____-_
- DamperAxis of skeleton part
e 5
This axis must coincide with the
Detail B D66 Linkageaxis of skeleton part
f { ) @39 C T ] (R T A e e e
The XY and ZX plane must coincide @50/ ‘ ‘ N ‘
with AntiRollAxis of skeleton par / o+
L
) | - [~ \ E[
: L] | | |
|
Section view A-A 12
|
R35 - 6
R21
° |
| L5k R2z
e e
T. l T
6
: R12
>
312
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L Do It Yourself: Create the Arm Part contextually (2/2)

A measured length will show that the
distance between the Pillar bottom
plane and the Arm lower surface is
approx. 198mm (<200mm).

195.739mm
w1 I
oo =

The modification can be an adjustment )
to the Z coordinate (+2/3mm) of the
AntiRollPt to increase the measured
dimension to >200mm, and an increase
in X coordinate to 92mm to increase
spacing between the Pillar and
AntiRollAxis.
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LCase Study Recap: Arm Part

v' Insertion a new part to the assembly

v' Create a component in context using the published external
references

v Position the part with reference to the skeleton part

v" Observe the impact of modification of the skeleton part
® .. . ___

1" SaltprincDamper_Sialeton (SpringDamper_Skaleten) b
T3 DamparAssembly (DamperAsssmbly. 1)

" Linw, 1(,. IDamparasssmbly_Skaleton, 2Dampenfods)
“ Line.2{..IDamparAssembly_Skaleton, 2ILinkageduds)

ANERIPY(. . [DamparAasembly_Skaleton, 2] AntRolPt)

T Constrains

tf‘_'?’. Constrainks
‘Applications [ ]
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| Drafting 12

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

v’ Start a New Drawing
Ol shlEVENES T R
v’ Create Dimensions and Annotations .
v’ Create Additional Views
v View Modifications

vasaverthe DrawiliC T N e e
v" Print the Drawing

i

) 4 Hours
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L Case Study

The case study for this lesson is the Arm used in
the Front Suspension and Engine assembly.

L Design Intent

v The drawing should be created using an ISO
standard.

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

v The drawing should contain a title block.

L Stages in the Process

STUDENT GUIDE

1. Start a new drawing.

2. Apply a title block.

3. Create views.

4. Create dimensions and annotations.

op view

DASSAULT SYSTEMES

R
5
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L Start a New Drawing

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.

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.

Standatd
f1s0 =]
Sheet Style

A0 IS0 |

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

) Porkrait

¥ Landscape

[ Hide when starting workbench

i & cancel |

:Th'is' is a simple note view. !
It is not associated to any 3D
lpart ]

STUDENT GUIDE
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L Create Dimensions and Annotations

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

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

You can control the display of dimensions using
the Dimension Properties such as dimension line
style, tolerance formats, etc. and Numerical
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.

-He f}f".—t

" __r
4 J WA

DASSAILT SYSTEMES

[ =

general e

dimensioning

| | tool

lo = J T pE T B

&9

n B

R

STUDENT GUIDE
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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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L View Modifications
A
: . : -

To modify a view use the following steps:
A. To modify the position of a view: Select the view e s UL e | [

frame and drag to move it to another location. R e

_ PGl datir firinuint] NGO

B. To delete the unnecessary views: Select the Con

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. C_Oeme“t ofa  CoNWMIB AL Vieor e R e W 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.

>
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L Save the Drawing
.
Before saving any drawing make sure that it s %
updated. If the Update icon is highlighted, it implies e —_
that the drawing needs to be updated to reflect the Doy
changes made to the corresponding 3D model. i
It is possible that a drawing may beopened @ = _ reveoosesas B8 @299 @09090909 | (|7 mmmmmmmms
without loading its referenced documents inthe . LSOUuEEm oo | | oo ____
session. This could be caused by a missing file or
a global CATIA setting, the tree identifies thiswith EEJcHash— o | || "~~~ 777
broken icons. In order to update the drawing e o P g
correctly the links of the drawing have to be s — e
verified.
L Print the Drawing
The Print window enables you to customize the layout, Q= -
page setup, and options. The Print window contains | Il I e
the following information, which you can modify: Layost | tuipocumert |
Pt e C J[#hols bocument 7]
i B
A. Printer: Select the printer or key in the file name T — o [ E
of printer. o E
@ Ficto: see [EEE B Qring. _Lefie, |
B. Position and Size: Define the position and size of | B) REST
Left  [10mm width [ 190 mm Options. ..
the geometry on the page Bottom| 75.12 mm Height 146,76 mm orign | center || Previsw,..
C. Print Area: Define the area to print. - =L &
D. Page Setup: Define the page size and
characteristics.
>
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L Drafting Tools
5
Drafting Toolbars =
views E

Views: create different kinds of views I S 6 2 N | | [
Drawing: create sheets, views, 2D components Drawing - [N | e b

and frame title blocks | = = o R [
Dimensioning: create all types of dimensions I R | = B

needed to complete drawing J = t@v"ﬁj B |
n Dimension Generation: generate dimensions [Dinension (.- | 1 A

4 =0 (20 4 | | S SR e

and balloons [ [ B 50
Annotations: add annotations to existing views
B Dress-Up: add dress-up elements on the

drawing E
Geometry Creation: create 2D geometry

elements such as points, lines, planes, circles x

etc. AV ONYs)
Bl Geometry Modifications: transform existing A

2D elements and add constraints to elements E | r_ﬂih_ﬁz_

on the drawing

>
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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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| Do it Yourself (1/3)

STUDENT GUIDE

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

o

lifiiil
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| 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
: 2y
5. Move and delete some views. N . el ..
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 1 ,,‘ |Projection wigws ¢ linked ko the main view
@ : }________—‘ | I‘\.':I.i.ni;l.'lum distance between each \riew:lqgmm—
i % i < Back | Mext = | Cancelj
4 ‘ L
‘ |
| e
S, a
= Il + [n. ! —
| | . |
M I 1 l [ I i
| ! o |
- | . ] ] -
i ” XXX %‘
%‘% DASSAULT svsmcsslm ;é i
>,
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| Do it Yourself (3/3)

6. Dimension and annotate the drawing as shown. ¥
7. Close the drawing without saving.

x 1 o 1 " 1 w I a 1 @ 1 o 1

This is a sample
pxercige to have e I e e e e
= the user create -
some views

Istmetric witw
Seale: 121

Front view
- sealo: 111 -

-:'_.1 ;:;:--: }:xx B

= T

r2 [ DASSAULT SYSTEMES
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L Exercise Recap: Drawing Creation

SR <

Create a drawing

Insert a title block

Create views using the view wizard
Move and delete views

Dimension geometry

This is a sample
exercise to have
the user create

some views

~ u)2s 3000

XX

o= )

DASSAULT SYSTEMES

lm[xkx_

[+

STUDENT GUIDE
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L Exercise: Additional Views and Dimensions

Recap Exercise

|

In this exercise you will modify the existing drawing. High-level instructions for this || === ~~""~===-~
exencise arc' prEEIECIINEN_ .8 0l s e

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

= Create a section view

= Create a detail view

= Create athread dimension

= Create a chamfer dimension

HIIHH
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L Do it Yourself (1/2)
. : b
1. Load Exercisel2D.CATDrawing. N
1 1 1 1 1 1 1
2. Create a Section view. | I
= Create section view from front view. Uy s oW (-
= Change Properties of the view. ] 1 e
H : || T |- oo oo
| el
: : |
I @ B s
3. Create a detail view.
= Create a detail view of the threaded hole. | =
QT @
} o . I T | ropei 7777777777777777777777777777777777777 3
} \\ : I I i Current selection : ISection wiew A-AfYiewMakelp, 11§Shest. 1 |
} i I I 3 Yiew | araphic I
} B - J : | - - | | visualization and Behavior
} C | | i 4 Display View Frame
} : I I 3 [ Lok Wiew 1
} —b I | . | 3 [ visual Clipping 1
| Detail B ‘ : | Beation view 4-A | i Scale and Crientation 3
} Scale: 2:1 : | Scale: 101 : 3 -qn';h?:lﬂdeg Scale:|1;1 =|1 !
- R i Dress-up :
1 Lines i iiiter Lin@SD spec [130 Colors !
>,
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| Do it Yourself (2/2)
4. Dimension the threaded hole. \i'
= Add thread chamfer angle and length

dimensions to the detailed view.

|
. . . | 25 [} |

5. Close the file without saving it. | = :
| AW | | |[EEETEETIeE

| : |
: a5 A I ______________

|
| ______________

I B I _ @ I
1 1 1 I 1 1 1 : y | ______________
I QNN \/ I [

| ]

- |

| AX\N\ |

L | Detail B :

| Scale: 2:1 |

| |

- -

1 r\Z I% _ DASE’MI.XTX:YST['JCS EE_‘
; : : i ; u : [
>
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L Exercise Recap: Additional Views and Dimensions
\-:
— -
v Create a section view
Y (EcEEuEEeEeIRE e e o e —
v Create a thread dimension | 0
jCreate a chamiERdIMERSIONIEE S e
=
4 XXX —
A2 Ila$ DASEAULT SYSTEMES EE .
gl o] g [ H—
| 5 | | B | A
o

Copyright DASSAULT SYSTEMES 331



CATIA V5 Foundations for Body Designers

| Case Study: Drafting (ISO)

Recap Exercise

10 min

In this exercise you will create the case study drawing. Let us recall the
drawing requirements:

v

The drawing should be created using an ISO
standard.

e Standards are pre-defined formats for dimensions,
annotations, and views, which provide a consistent
interpretation of information.

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

« The display of these items in a single view enables a
better understanding of the model by showing depth
and internal features.

The drawing should contain a title block.

e This is typically required with any drawing. Title block
must be instantiated from catalog.

STUDENT GUIDE

1
|
|
|
|
|
|
|
[}
[0
24

XXK

a5t s

(T

Using the techniques you have learned so far, create the drawing of the
model without detailed instructions.
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STUDENT GUIDE
L Do It Yourself: Create the Drawing of Arm
.gﬁ
14 Load CaseStudyl12 ISO.CATPart and create a ‘A2’ size drawing.
. Instantiate a title block using the Catalog_Title Blocks.catalog.
>
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L Case Study Recap: Drawing of Arm
.
v' Create a drawing using ISO standard. .
v One view must show the hidden lines and axis.
v Title block must be instantiated from a catalog. | |
= ] ] ] ] = ] = L < o N | iz
160 ‘ ______________
i -r (= | l|_ ________ | r ! ] o -
o “[ | [ LAt E{ « g R I e e e
Top view
_ Scale: 1:1
Isometric view
Scale: 1:2
A Front view
Secale: 1:1
- T XXX
'_Ae G@ . DASSAULT SYSTEMES
>
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| Master Project

Door Assembly v

30 min

The objectives of this project are first to create a part, add it to an assembly and
position it with constraints; then to create a new part in the context of an
assembly. Finally, you will replace the input curves, manage update errors,and || ~"===—===—==--
create an assembly drawing. The assembly used in this project is the Door || oo~
assembly. You have created several components used in this assembly in different
case studies throughout the course.

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

= Create a part using solid modeling
= Create an assembly and position parts with constraints
= Create a surface model in the context of the assembly

= Replace input curves of the part and update the
assembly

= Create an assembly drawing
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L Master Project: Overview (1/4)

STUDENT GUIDE

The following is a list of steps required to
complete the master project:

1. Create a part.

= Create the window support part
(Window_Pin). This part uses the
features learned in this course.

= Design Intent:

v A stable base feature must be
determined.

v" The model must be created
symmetrically about the XY and YZ
plane.

v' The model must be created using the
multi-body method

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

v Avoid complicated profiles.

Pin

Copyright DASSAULT SYSTEMES
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L Master Project: Overview (2/4)

STUDENT GUIDE

2. Create the assembly.

» Insert the existing components
(Window_Clip and Window_Pin) in the
Mechanism assembly and position them by
constraining with reference to the skeleton
part. Insert mechanism in the Window
assembly and position it. Finally insert
Window in Door assembly and position it.

= Design Intent:

v Insert the existing components to
Mechanism assembly.

v' Insert Mechanism in Window assembly.
v" Insert the Window in Door assembly.

v" All the components must be constrained
with reference to the skeleton part.

v Fully constrain all the components using
axis system.

Copyright DASSAULT SYSTEMES
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L Master Project: Overview (3/4)
\-:
3. Create a contextual part. ¥
. Create Window_Glass part in context to
Doorassembly. .~~~ . .
= Design Intent:
v"  The Window_Glass part mustbein o~ & Q| me---—-ss-s==-
context of the skeleton part ofthe 4/ ¢ 4
Door assembly.
v' The glass surface must be parallelto @ = "Tmmp—r0_ & || mmmmmmmmmmm
the edge of Front_Seal.
v’ The profile of the Glass surface must || T
match the Inner_Front Seal. | e
v ghlie thickness must be 4o92. I
4. Replace the input curves.
. Replace the input curves of Front_Seal
and manage the update errors.
= Design Intent:
v' The input curve Front_Seal Curvel
must be replaced by
Front_Seal CurveN1.
v' The input curve Front_Seal_Curve2
must be replaced by
Front_Seal _CurveN2.
v The Door assembly must be fully
updated.
>
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L Master Project: Overview (4/4)
\-:
5. Create an assembly drawing. .
=  Create a simple assembly drawing of
the Mechanism assembly. @~ S W
. Design Intent:
v" Two main views of the drawing 1%, S>> a4 9292 0| /00
mustbeshown. [ 000909000000 W e
v' Theoverall dimensions forthe AL N o~ A
Mechanism assembly must be
displayed on the drawing. ~  Ns&—% | Q| memmmm e — -
v The drawing must contain a tite YN O}
block.
o I o [} I <
64 . 16.5
ol 3 ‘ w 3
| Front view Left view |
Scale: 1:1 Seale: 1:1 Isometric view
Scale: 1:1
o 2
| _).':“a‘.-ziénuﬁ XXX : |
A4 KQ@ DASSAULT SYSTEMES :
g | S :
>
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L Master Project: Overview Recap

STUDENT GUIDE

Create a part

Create the assembly

v

v

v Create a contextual part
v" Replace the input curves
v

Create an assembly drawing

Left view
.....

Front view
Seala: 111
_ pzaizen XXX —1
HIEES DASSAULT SYSTEMES T
11 ] sxx Kk [1/1
! 5 v ]
A

[ | | E— I
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| Master Project - Create New Part

STUDENT GUIDE

Door Assembly

)20 min

The objective of this step is to create the Window_Pin. This is a part of the
Window Assembly. High-level instructions for this exercise are provided.

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

= Determine the best base feature
= Determine the best tool for each feature
= Save afile

Pin
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STUDENT GUIDE
L Master Project: Create New Part (1/7)
: : W nalii : : .
Open the Window_Pin part and modify it using the drawing provided here. E
R 3
: Detail A
S seale: Jowstric view | memmommomo e
@1 T R D T A S S |
»6.5 B R 1
C—I7 % /
J L IJII 1 11}
o L
< y — 1
— l= - 9
®6 )
0.5 >< 45 Detail B
Scale: 2:1
Front view
Scale: 1:1
Refer to next slides for high-level instructions.
>
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L Master Project: Create New Part (2/7)

STUDENT GUIDE

Here is a list of required tasks to create
Window_Pin:

1. Create a base feature.

" Open the window_Pin part.

" Determine a stable base feature.
For this part, a simple shaft shape
is the best feature.

=  Create a default Axis System.

" In the ‘MainBody’, create a shaft so
that the pin head rests on the ZX

plane of the Axis system. Use Y
axis as the revolution axis.

15
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L Master Project: Create New Part (3/7)

STUDENT GUIDE

2. Create a sketch on the ZX plane of the
AXxis system.

3. Create a pad as shown.

CES
fradefiniion 21|
3 First Limit second Limt —————— 3
i Type: IDimension j Type: IDimensiDn j 3
3 Length: |1.5mm Length: I'U-5I'ﬂl'ﬂ E 3
i Lirnit: W Lirnik:: W
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STUDENT GUIDE

L Master Project: Create New Part (4/7)

4. Create a chamfer of 0.5mm X 45 deg.
as shown.

5. Create an edge fillet of 1mm as shown.
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STUDENT GUIDE
L Master Project: Create New Part (5/7)
.
6. Inthe ‘RibBody’ create a sketch on %
the ZX plane of the Axis system.
7. Create apad as shown. ‘
lpad Defintion 2|
: Firsk Limit !
i Twpe: IDimensiDn j
‘ Length: IU-5|TI|TI =
‘ Lirnik: INu:u selection
>
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STUDENT GUIDE
L Master Project: Create New Part (6/7)
8. Create an edge fillet of 0.5mm as shown.
9. Create a circular pattern using the Y axis
as the reference direction.
S
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STUDENT GUIDE
L Master Project: Create New Part (7/7)
b
" -~
10. Create an edge fillet of 3mm on the six
edges as shown.
11.  Publish the elements. ~ idpublesion @ = |
. Publish the planes and axis of the | f=[®|%YPler @ = ||
part. A e e
12. Save and close the part.
>
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STUDENT GUIDE
LMaster Project: Create New Part Recap
¥
v Determine the best base feature
v Determine the best tool for each feature
villSave afiler N . . S
>
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STUDENT GUIDE

| Master Project - Create an Assembly

Door Assembly \

)20 | |

The objective of this step is to add parts to the Window assembly and Door
assembly, and to position them with constraints. This assembly containsallthe ||~~~
parts you have created in the case studies. High-level instructions are provided || "7~~~ ~~===--
for this exercise.

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

» Add components to the assembly
= Create an instance of a component
= Fully constrain the assembly

» Modify display properties

= Save the file
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STUDENT GUIDE
L Master Project: Create an Assembly (1/6)
Here is a list of required tasks to guide you: \;
1. Load Window.CATProduct. GFJ- ______________
=  This assembly has skeleton part iWon Sn (Wrcow Sint) e
and Mechanism sub-assembly f@mmm ______________
already created for you.
y L. y @H‘l‘ﬁl‘l TV M e e R S R
=  The Fix constraint is used for the ) vzriare %
skeleton part. Borwe = s N
(&) window_Pin_podes ) Jiv " Ul e mesaaes
(2] window_Pi_spacing - ~y W
@] cap_Plare:
@] cp_Parn2
(%] window_Pin_axe2
f@mm.n
=<3l echariem_Skaleion (Mechariem,_Skaeton.1)
=L 1" Constraints
Phx. 4 {Window_Skaletan, 1)
2. Edit Mechanism.CATProduct and .
insert the existing components.
" Insert Window_Clip.CATpart.
= Insert Window_Pin.CATPart
created in step 1. If you did not
complete step 1, insert
Stepl_end.CATPart.
>
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STUDENT GUIDE
L Master Project: Create an Assembly (2/6)
.
3. Assemble the component of Mechanism <
with respect to the skeleton part.
. Use puplished elements of Wndow_Skeleton (Window_Skeleton. ) || ..
Mechanism_Skeleton part for ?@mm {Mechanism.1)
creating constraints. {~GiMecharm_Skdeton (echuriem_Skdeony) | [ --ommmmmoo-
*  Fix the Mechanism_Skeleton part. Tﬁmm Wndewdp) o~ || .
=  Add two offset constraints of [Omm] I_ﬁ""“ m"J’h e b b
between the ZX and XY planes of 55 Fix, 1. (Mechariam_Skeleton, 1)
skeleton part and Window_Clip part. - ¥ ofbet2 (Mecharsm_Skeeton LWdow b,y AN =M || T
. Add one coincidence constraint - Concdence.3 (Mecharism_Skeleton, L Wndow ap. ) Nt | | | ----——--————--
between Window_Pin_Axis of =< Offset.5 (Mechanism_Skeleton, 1, window Cip. 1)
skeleton part and Window_Clip part. < Offost. 7 (Wechanism_Skelston. L, Window_Pn. 1)
=  Add similar constraints (two offsets :ﬁm.g oSk S iain_Eieieton. 1, Wi GWCREEY
and one coincidence) for the Lo °:::9 (vechanism._Skeleton. 1, Window_Pn. )
Window_Pin part. 0 I:m"
4. Create an instance of a . =&l Window_Skeleton (Window_Skeleton. 1)
Mechanism.CATProduct and assemble it ” hariam (Mechariam. 1)
with respect to the skeleton part. Mecharism (Mecherism.2)
. Edit Window product and copy-paste TT-—_ﬁI A
the Mechanism.CATProduct.
‘Applcations
>
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STUDENT GUIDE
L Master Project: Create an Assembly (3/6)
\-:
5. Assemble the components of Window .
with respect to the skeleton part.
" Use the publishedi@lementsiofthe™ e Wl s b
Window_Skeleton part and -
Mechanism_Skeleton part for T.ag]m _Skeleton (Wndow_Skeeton) 0 || ~TTTTTTTTTTTTo
creating constraints. Wm e T B
=  Add one coincidence constraint T’mm Mecharsmz) 0 === || ____
between Window_Pin_Axis1 and =1 constrants
Pin_AXxis. Rl Wndow_skeeony 0 Bd ) || T
=  Add an offset constraint of [0Omm] & concderce.17 Wndow_Skeeon, L Mechrsmy 00 || ~mmmmmmmmmm---
between Clip_Planel and ZX plane. 3% oMmet 18 (Wndow_Skeleton LMechanem. ) ol || oo
*  Add an angle constraint of [3deg] 2 Angie. 19 (Window_Skeleton, 1 Mechanism, 1)
between YZ planes. - eondd .20 (Window_Skeleton,  Mechariam.2)
=  Add similar constraints (one 5% offsat.21 (Window_Skeleton. 1 Machanism.2)
coincidence, one offset and one -‘émdu.zz (Window_Skeleton, L Mechanksm.2)
angle) using the published elements | .
of Mechanical_skeleton part of the
Mechanism.2.
= Save and close the
Window.CATProduct.
>

Copyright DASSAULT SYSTEMES

353



CATIA V5 Foundations for Body Designers

STUDENT GUIDE
L Master Project: Create an Assembly (4/6)
\-\'
6. Load Door.CATProduct. .
*  This assembly has the skeleton _ | .
part, Inner Door, Outer Door, "@ .
and B-pillar part already ebedn sl L B BRI [t
created for you. ﬁ@mm gmepoorly e o
T-Qmuurjoor (Cuter_Door. 1)
thEeprprry 00 = ) e
= TheFix constraint is used for ~ pilicosras S /4 ||
the skeleton part. 77 Fix. 1 (Door,_Skeleton, 1)
-<¥ Offset. 11 (Door_Skeleton, Linner_Door 1) { e, /A || -
<% Offset. 12 (Door_Skeleton, 1,Inner_Door, 1)
] The Inner Door, Outer Door, 2% Offset.13 Coor_SkeeonLnner oo L 4B ||
and B-pillar part are already 5% Offbat. 14 (Door_Skeleton, 1,0uter_Door, 1)
assembled and fully 5% Offeet. 15 (Door_Skeleton, 1,0uter_Door, 1)
constrained. =< Offsat. 16 (Door_Skeketon, 1,0uter_Door. 1)
<™ Offset. 17 (Door_Skeleton, 1,5_Piar. 1)
<% Offset 18 (Door_Skeleton. 15_Piar. 1)
=<9 offset 19 (Door_Skeleton. 1,5_Pilr. 1)
—Appications
o
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STUDENT GUIDE
L Master Project: Create an Assembly (5/6)
)
7. Insert an existing component to the Door <
assembly and assemble it with respect
e EE e et e g | —
&
= Insert Window.CATProduct f"&noor_ﬂddm e B
created in slide 3/6. If you did not fﬁmm Grorixeory e
complete that step, insert T@WM ©uerpoory
Window_end.CATProduct. TPl (B_Pir.2)
Phlwndow ndow.y || tTmmmemeees
=  Use the published elements of 'mwm --------------
Door_Skeleton part and merrfxl Poor_Skeetny W f
Window_Skeleton part for =< Offset. 11 (Door_Skeleton, 1.1ner_Docr, 1)
creating constraints. = Offset. 12 (Door_Skeleton. 1,1ner_Door. 1)
= Offset. 13 (Door_Skeleton. 1,1ner_Door. 1)
=  Add three offset constraints of < Offjet. 1< (oor_keleton, 1,outer_Locr, 1)
[Omm] between XY, YZ, and ZX = Offvet. 16 (Door,_Skeleton, 1,0uter_Docr. 1)
planes of the Door_skeleton part =< Offtet. 16 (Door_Skeleton, 1,0uter_Docr, 1)
and Window_Skeleton part. = Offset. 17 (Door_Skeleton. 18_Plar. 1)
=% Offsat. 18 (Door_Skeleton, 1,5_Plr. 1)
= Offset. 19 (Door_Skeleton, 15_Pla, 1)
=% OYffeat. 73 (Monr_Skelaton, 1, Window. 1)
= Offset. 2< (Door_Skeleton. 1,Window. 1)
= Offset. 25 (Door_Skeleton. 1,Window. 1)
=Appications
>,
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STUDENT GUIDE
L Master Project: Create an Assembly (6/6)
\-:
8. Modify the display. .
. Hide all the constraints
" Hide any visible reference =~ o ] eemmmm e
plane. &= RS ey I
" Hide any visible axis
system. IEETTU o VIESSEERE O SRR 4 | TTTTTTTT T
9. Save thefile. L=~ - WA 000 || oo
>
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STUDENT GUIDE

L Master Project: Create an Assembly Recap

Add components to the assembly .
Create an instance of the component
Fully constrain the assembty ¢ | oo
Modify the display properties
Save the file

NS SN
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L Master Project - Create a Contextual Part -

Door Assembly

)10 min

The objective of this step is to create a new part (WindowGlass) in the context of the
skeleton part of door. High-level instructions are provided for this exercise. ||~~~

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

» Insert an existing component in the assembly

= Create a feature using the published elements
from skeleton part

= Organize the model

358
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STUDENT GUIDE
L Master Project: Create a Contextual Part (1/7)
\-:
Here is a list of required tasks to guide .
you to create a WindowGlass:

1. Load Door.CATProduct e U ST B . D
created in step 2. If you did Q&- “““““““
not complete step 2, open T‘QMM (Poor_Skeleton.1) ey /||
Step2_end.CATProduct. f%mm {rner_Door. 1)

Téaiouter_Door (uter Door.1) (T, /4 ||
Pis Py 0 Wl 0 ||
Phlandowanaowy W I ||
t-ﬁnomtrm
ications
>
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L Master Project: Create a Contextual Part (2/7)

STUDENT GUIDE

2. Insert an existing component in the
assembly.
. Insert Window_Glass.CATPart in the
root assembly.

3. Create an extended glass surface.

" Copy and paste (as result with link)
Front_Seal from Window_skeleton
part to the Window_Glass part.
Front_Seal is a published element
of the Window_Skeleton part.

" Create a parallel curve at an offset
distance of 45mm using an edge of
the Front_Seal.
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L Master Project: Create a Contextual Part (3/7)

STUDENT GUIDE

=  Create an extruded surface in X
direction and keep 1500mm as
the length of extrude.

" Create a curve normal to the
parallel curve and keep 900mm
as the length.

" Create a revolute surface using
the boundary of extrude as the
profile and keep 10deg as the
angle limit. Use the revolution axis
as shown.

&g 13
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STUDENT GUIDE
L Master Project: Create a Contextual Part (4/7)
b
=  Join the extrude surface and . 4
revolve surface.
4. Create the curves for glass limitation. U D T,
=  Project the Inner Front Seal on T/ B |
this join surface. Use the 3 5
Stamping plane as a projection - A [ |
direction. The Inner Front Seal \
and Stamping plane are the | n {
published elements of the !
skeleton part. |
= Inasimilar way, project Sketch.1, \
Sketch.2 and Sketch.3. Use the Y 3 !
axis as the projection direction. x 1
... e y
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STUDENT GUIDE
L Master Project: Create a Contextual Part (5/7)
5. Split the glass. g/
=  Split the extended glass surface as (G @000 | o
shown.
. splitthe resultas shown.
S
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STUDENT GUIDE
L Master Project: Create a Contextual Part (6/7)
. 3
6. Create a thickness for the glass. .
. Offset the splifsurface’by 4mm. = SRRy 0 W il
= Create boundaries of the split
surface and offset surface.
. Create a multi-sections surface
using both the boundaries as
sections.
= Join the three surfaces to create
the glass.
>,
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L Master Project: Create a Contextual Part (7/7)

STUDENT GUIDE

7. Organize the elements in the geometrical
sets.

8. Publish the XY, YZ, and XZ planes of the
axis system.

9. Assemble the Window_Glass with
respect to the Door_Skeleton part.

. Add three offset constraints of
[Omm] between the XY, YZ, and ZX
planes of the Door_skeleton part
and Window_Glass part.

7+ wratama

?-EE Sketch,1
1-53 Sketch.2
1-5} Sketch.3

= Spit.1

= spit2

-5 Offset.1

55 Mult-sections SLrface.1

#88 1on.2

< Offset. 20 (Door_Skeleton, 1,Window_Giass. 1)
< Offset.21 (Door_Skeleton. 1,Window_Giass. 1)
<" Offset.22 (Door_Skeleton. 1,Window_Giass. 1)
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STUDENT GUIDE

L Master Project: Create a Contextual Part Recap

v Insert an existing component in the assembly

v' Create a feature using the published elements from
the skeleton part

! Organizethemodel = e
RS ave aiile S e s s

J-éiaiouter_Door (outer_Door. 1)
{-iiiB_Plr (_Ptlr.1)

-5 wndow (window. 1

T4 window_cass (Wndow_Gass, )
F- Window_sdess

7] XY Plane
(] ¥z Plane
[ 2¢ Plane
tﬁmtrm
Appications
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STUDENT GUIDE
| Master Project - Replace the Input Curves
A\
Door Assembly -
)10 . T
The objective of this step is to replace the input curves of the Front_Seal, updatethe ||
Door assembly and manage the update errors. High-level instructions are provided for ||
HISEEXERCISCANNE e T S| e TR R RS
By the end of this step, you will be able to:
= Replace the input curves.
= Manage the errors during the update.
» Make necessary corrections.
y
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STUDENT GUIDE
L Master Project: Replace the Input Curves (1/3)
A\
Here is a list of required tasks to guide you: }r 4
1. Load Door.CATProduct createdin | e
step 3. If you did not complete step B T
3, load Step3_end.CATProduct. Door_Skeleton (Poor_Skeketon 1) ==
- window_class (Window_Glas. 1) AT B [
f‘@h‘u Poor (rer Door,y |0 0 T—— > /4 || T TTTTTT
Plmowr poor oumr oor ) W A ||
Paerwersrny A\ YR 0
“ ______________
2. Replace the input curves of
Front_Seal surface.
=  Edit the Door_Skeleton part. =1 x|
. Replace ‘Front_SeaI_Curvel’ Replace:! |Front_Seal_Curve2 With! |Front_Seal_CurveMz2
available in the geometrical set Replace ith
‘Side Surfaces’ by Side SurfacesiFront Seal Curve?  Side SurfFacesiFronk Seal CurvelZ
‘Front_Seal_CurveN1’ available
in the geometrical set ‘Side
Surfaces’.
. Similarl | 1 pointing element: Front_Seal
imilarly replace [] belete replaced elements and exclusive parents
‘Front_Seal Curve2’ by
‘Front_Seal_CurveN2'. — 9 o | S|
>
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STUDENT GUIDE
L Master Project: Replace the Input Curves (2/3)
3 Analyze and resolve the problem in the w
model.
= Edit the Door.CATProductand L
update it.
. . T | | EEEEEeEeeE
. Update diagnosis occurs on the pa— I 2l
e eature iaqniosis Edit
Inner_Door' Edlt the re:ference EneFl Egce, an edge, or a vertesx is no longer recognized, [T 00 W e T TR
element (Vel‘teX.l in thlS Case) and A Face, an edge, or a verkes is no longer recognized, _———-Isolate
select new reference. =2 A B
Aface, anedge, or avertex isno longer recognized.
Close I
edic 2]
Selected element: ISpIit.B'I,\-'ertex
[y @ Ok I Wil Cancel I
. Edit the Door.CATProduct, update
it, and resolve the update errors on
Outer_Door, B_Pillar and
Window_Glass.
>
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STUDENT GUIDE

L Master Project: Replace the Input Curves (3/3)

4. Save and close the assembly. .
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L Master Project: Replace the Input Curves Recap

STUDENT GUIDE

v" Replace the input curves.
v' Manage the errors during the update.
v' Make necessary corrections

&\

+-€§1nnorm (Door_Skeleton, 1)
$-atrner_Door (nner_Poor. 1)
-&alouter_Door (outer_Docr. 1)
$-EialB_Plar (5_Plar. 1)

:r-ﬂ@wmow (Window. 1)

-4l Window_Glass (Window_iass. 1)
tﬁwm
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STUDENT GUIDE
L Master Project - Create an Assembly Drawing
\!:-
Door Assembly .
|
The objective of this step is to create a drawing of the Mechanism Assembly. ||
Include the overall dimensions of the model and a title block in the drawing. || 77~ 777777°°
High-level instructions for this exercise are provided. || ~==m-=m-mmmmos
By the end of this step you will be able to: _ _ _ .
= Create a new drawing - .
= Create two main views 4 — e L
= Add dimensions ] ‘ }
= Apply title block | :
. Save a flle B ;“;:;;3”?:{1 :gge\:rle\:n Isometric view B
e DASSAULT SYSTEMES E .
} .{” XXX . XXX “H 2 = ‘
o
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STUDENT GUIDE
L Master Project: Create an Assembly Drawing
Create a drawing of the Mechanism \i»
Assembly as shown. If you did not finish
step 2, use Step2_1 end.CATProduct.
1.Use the following criteria: S = ~ e E | M
=  Standard: ISO . A
. Format: A4lIso || . r |t T
. Orientation: Landscape | I 1 [ [ M~~~ =0 |\-——---
= SheetScale:1:2 || (| T o («¥ | X~ |0 |-
= |sometric view’s scale 1:1 =l = 0 Im.. .
" Title Block: ISO_A4
(Instantiate from the catalog [ Front view Left view o
already loaded and used e seater i scate: i
during lesson 12) o 2
2. Save the drawing. — N XXX O
. XEX E
M| DASSAULT SYSTEMES >
- T T T T c 1
AT I N E1
. e -
>
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STUDENT GUIDE
L Master Project: Create an Assembly Drawing Recap
\-:
. ¥
v' Create a new drawing
v' Create two main views
v Add dimensions. =~ | W T
7 apebiidEeleEt T g B e
B o velaliilch R B s R i s e ot
[=] [&] [11] L [ N e Sy S Ay e S Ay~
- 64 ) . 16.5
| Front wview Left view
Scale: 1:1 Scale: 1:1 Isometric view
Scale: 1:1
I T e 2
" 8y25/2006 H
_ L2 XXX -
}_ XX o
A4 | S DASSAULT SYSTEMES o .
CAi1 ]| XXX XXX 1/1 [ N
J This drowing is cur property; it can't be rearedeced or communicates without our writien aoremeat, .} -
D T E—— A
>
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STUDENT GUIDE
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 = Wl == ~-=—=========
F3 Hide/Show the specification tree selectedelements || """ T oo o
Ctrl + Tab Change CATIA V5 window Alt F8 VI C G S N R | 520 = o g
CtrI N New file Alt F11 Visual Basic editor || T T T 77
Ctrl O Open file Alt + Enter Propertes |
Ctrl S Save file Alt + MB1 Pre-selection Navigator ||
Ctrl P Print Ctrl F11 Pre-selection Navigator
Ctrl z Undo Up/Down or Left/Right arrow  Pre-selection Navigator
Ctrl'Y Redo Shift + MB2 Local zoom and change of
Ctrl C Copy viewpoint
Ctrl VvV Paste Shift + manipulation with Displacement respecting
Ctrl X Cut compass constraints
Ctrl U Update
Ctrl F Find
>
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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 assemblies.
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.

In this mode of
Measurement Between, the second
element for a measurement automatically
becomes the first element for next
measurement.

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.

STUDENT GUIDE
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L Glossary

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

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.

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

STUDENT GUIDE
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L Glossary

In this mode of Measurement
Between, measurements are made between the
first selected element and each element selected
thereafter.

Like an assembly is made up of
a number of individual parts, a CATIA document
is made up of individual elements. These
elements are called features and the approach is
called Feature-based.

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).

A network of horizontal and vertical lines
applied to the background of the Sketcher
workbench, that provides coordinates for locating
points.

It is the current state of the part
during its design phase. It can be identified in the
specification tree by its name, which is
underlined.

Each
component inserted into an assembly is a
separate instance. For example, if the same
part is inserted into an assembly twice, they
will have the same part number but different
instance numbers. No two components in an

assembly can have the same instance number.

The layered approach
builds the part one piece at a time, adding a
layer or feature onto the previous one until the
desired solution is obtained.

The manufacturing
approach to modeling mimics the way the part
would be manufactured.

It is a plane or face which
defines the neutral curve. The drafted surfaces
pivot about a neutral curve.

A document which contains the
geometrical information and specifications that
define a 3D solid model. It has the extension
as ‘CATPart’.
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Default container that contains the
features that make up a part.

The workbench dedicated for
designing parts using the solid modeling
approach.

It identifies the part file used in
the assembly. Normally, the part number is
same as the file name for the components, at
times, it may be different.

array of several identical features
created from an existing 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.

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

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

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 of Measurement
Between, two elements must be selected for
each measurement.

STUDENT GUIDE
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A parameter
that gets created automatically during creation
of a feature or element. It has a unique
identifier.

IRSIGOECIE ST e B Rl s e
representations of the geometry, of all the
components in an assembly, are loaded instead
of the actual geometry. CGR (.cgr) files contain || mmmmmm e mm— -
no geometry or part information; they are only a
tessellated visual representation of the model.
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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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