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About the course

Course objectives

This course provides the fundamental know-how and skills to work with CATIA V5 on the creation of parts,
assembly of components and creation of CNC manufacturing data to participate in the "Race in Progress"
competition of mini F1 .

Design philosophy
This course has been designed in a modular format to allow its application over consecutive or non-consecutive

periods. Each module includes a demonstration, explanations and practice exercises, with particular attention to
the ability to produce a concrete result.

concerned public
Educator in secondary education.

Prerequisites

No prerequisites.
Update of the training document produced by: Jusuf

@ BALTIC, Loic ETTIGHOFFER, Rémi MULLER,
‘:L,'v, Ghislain ROUZIER and Maxime SCHEFFLER, 3rd

year students at ESSTIN under the direction of

20 hours Mr Emmanuel JACQUOT.



Foreword

That  training S based on a project
secondary education for learning CATIA V5 design
software.

The objective is to design a digital model of a mini-
racing car and to manufacture it according to
specifications.

This course introduces the essential principles of
modeling in CATIA V5 and the techniques to create a
mini-racing car.

At the end of this training, you will be able to:

© Understand the CATIA V5 interface,

© Open a project and design your own 3D racing
car,

© Assemble the different elements of your car
and make a detailed plan,

© Control the different characteristics to meet the
requirements,

© Define a machining process,
© Use realistic rendering calculation tools.




Training philosophy

This manual illustrates a complete PLM* project covering all disciplines from preliminary design to
manufacturing.

The purpose of this training is to teach you how to manage an advanced design project starting from its
specifications.

The training provides you with the key concepts, the methodologies, and an application of the basic
techniques, as well as method sheets, to reinforce your knowledge of the CATIA V5 design software.

The file that accompanies this manual contains:
» an electronic version of the manual;
b files to start computer-aided design;

Presentation videos are available on the internet, on the Youtube channel3DS Academy .



http://www.youtube.com/user/3dscampus
http://www.youtube.com/user/3dscampus
http://www.youtube.com/user/3dscampus
http://www.youtube.com/user/3dscampus

How to use this training

This training uses the graphic convention below:

L Create a part L Les différentes vues L Create a part

In this step you will create your first part with CATIA Vous pouvez naviguer entre les différentes vues par Interface CATIA V5 We are going 1o finalize the partby making a symmetry.
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Introduction

In this lesson you will learn more about the project.

Here are the steps to follow:

1. Introduction.

2. CATIA V5 QuickStart.
3. Your racing car.

4. Method sheets.
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One project, one team

The goal of this project is to design a racing car and manufacture it while respecting the design constraints
defined in the specifications.

A team is made up of four to six students. They must manage the project on the basis of specifications and
establish a marketing file to find sponsors and thus finance all the stages of the project. An oral presentation
of the project is then made before a jury.

This training will show you the effectiveness of CATIA V5 in responding to this type of challenge. Not just for
design or manufacturing, but for all areas covered by this project.

Each phase of the project requires specific skills:

Project management & collaboration,
Engineering,

Mechanical concept,

graphic arts,

Design,

Marketing,

O 000000

Manufacturing.



Skill mix

P Project Management & Collaboration

C  Four to six students per team.

€ Introduction to concurrent

P engineering. Engineering Design
© Finding innovative solutions to R ‘
improve performance.

P> Mechanical concept

© Model a virtual 3D model for
production.

»  Production

Production Collaboration

© Create an NC* program.
© Simulate machining.
P> Graphic Arts

© Define the graphic
identity of your team.

P> Design
© Create stylish shapes in line with
good aerodynamic performance.

model as communication material in order

P> Marketing
to canvass sponsors.

© Establish a portfolio and use the virtual

CN: Numerical Control



Welcome to CATIA V5

Quick familiarization with CATIA V5 software.

4 Here are the steps to follow:
SER 4

1. Introduction.

2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.
b. Presentation of the CATIA Interface.
vs. Create a part.
d. Mouse manipulation.
e. The different views.
f. Viewing modes.
g. Tips and tricks.

3. Your racing car.
4. Method sheets.




Welcome to CATIA V5

In this step you will discover the possibilities of CATIA

V5. Here are the steps to follow:

1. Introduction.

2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.
b. Presentation of the CATIA interface.
vs. Create a part.
d. Mouse manipulation.
e. The different views.
f. Viewing modes.
g. Tips and tricks.

3. Your racing car.
4. Method sheets.
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What do these objects have in common?




CATIA V5

All of these objects were imagined, designed,
modeled and manufactured using 3D CATIA software! B —

CATIA (Applied Interactive Three-Dimensional Aided
Design) is a design software we
computer-aided (CAD) which can model all of
sorts of objects in 3D.

CATIA alone integrates more than 130 workshop are.
Each of these modules corresponds to a precise ity
u in the industry.
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CATIA Interface Overview

In this step you will discover the interface of CATIA V5.
Here are the steps to follow:

1. Introduction.

2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.

b. Presentation of the CATIA
interface.

vs. Create a part.

d. Mouse manipulation.
e. The different views.
f. Viewing modes.

g. Tips and tricks.

3. Your racing car.
4. Method sheets.
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CATIA V5 interface

@ Toolbar.
@ Specification tree.

@ Compass.

@ Workshop in progress icon.

fault planes.
@orkshop functions.

@olbar.
Contextual help.

QOutils

Eenétre

Aide

ps principal
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Create aroom

In this step you will create your first part with CATIA &

V5. We want to model a wedge in order to position a W< Here are the steps to follow:

{ -
model car on a track. SO WA

1. Introduction.

2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.
b. Presentation of the CATIA interface.
vs. Create a part.
d. Mouse manipulation.
e. The different views.
f. Viewing modes.
g. Tips and tricks.

3. Your racing car.
4. Method sheets.
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Create aroom

We are going to create a new room. For that : — |
n Démarrer Fichier  Edition  Affichage In

J|Autnmi-||ﬂ.um vi'\&utn <|laute <l[2

1.Click onFile > New...

2.To create a new part:

has.SelectGo. Liste des iiﬁ:

b.Click onokay. -

vs.Use the settings below and clickokay. i Process .
ProcessLibrary

Product

Shape
SV( >
Sélection:

Pa_r: - Amukl .

Entrer le nom de la piéce | MyFirstPart

' iActiver la conception hybride

[[] Créer un set géométrique

[[] Créer un set géométrique ordonné

[[] Ne pas afficher cette boite au démarrage




Create aroom

First, we will draw the outline of the part in a sketch.
Then, this sketch will be used to generate a 3D volume.
For that :

1.Thanks to the active workbench icon, check that you are
in the Part Design workbench. If not, clickStart >
Mechanical Design > Part Design.

2.Click the iconSketch, which is located at the top right of
the screen.

3.Click on theYZ Planto define the sketch plane.

4.In the Sketch Tools window that appeared, make sure
to use the same settings as shown here. If aniconis a
different color, click it.

3 MyFirstPart
—2 Plan xy
— 7

—.= Plan 2x
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Create aroom

To trace the profile, we will use the contour tool. For that :

1.Click the iconOutlinewhich is on the right side of your C]
screen.

We will draw the outline opposite. @

2.Single click on the pointHAS, which is at the center of
the frame.

3.Then drawapproximatelythe rest by clicking on the
points of B to F. Warning ! Between each point,
arrange so that the segment is blue.

4.Click again on the pointHAS, to close the outline.




Create aroom

We are now going to dimension some segments of the
sketch. For that :

1.Click the iconConstraint. G:D

2.Click on theG-segment.

3.Move away from the segment then click to place the dimension.

4.Double-click the dimension value to edit it.

5.Enter the value [56.5mm].

6.Click onokay.

7.Constrain in the same way (from step
1)the segments from H to J, using these values:

nhas.H: [7émm].
b.I: [60mml].

vs.Y: [50mm]. Plus> > |
| ﬂ.ﬁ.nnulerl

8.Click the iconLeaving the workshoplocated at the top right
of the screen.




Create aroom

We are now going to create a volume from the sketch
created previously. For that :

1.Click the iconExtrusion, to open the extrusion definition
window.

2.Enter the value [50mm] in the Length field.

3.Verify that Sketch.1 is selected as the profile.

4.Click onInsight:this allows you to verify your operation.

5.Click onokayto validate.

Here is the result you should get:

— Premiére limite

Type: I Longueur

Longueur : lSOmm

Limite : | Aucune sélection

Profil / Surface

Sélection :[l Esquissel

e
73"

[[] Epaissir

Irierser | coté

4

[] Extension symétrique

Inverser la direction |




Create aroom

We are going to finalize the piece by performing a symmetry.
For that :

1.Click the iconSymmetrylocated at the bottom right of
your screen. Depending on the size of the latter, the
icon may be hidden. To make it appear hold the click
on the symbol>>as opposite to move the hidden

toolbars. ﬂﬁ MyFirstPart
—2= Plan xy
<= Plan yz

3.Click onokay. 7 ql'l‘@

You should get the result below:

2.Click on theZX Mapto define the plane of symmetry.

Eiément de symétrie: ETEFRN

Objet & transformer: [Solide courant

~




Create aroom

All that remains is to save your work. For that :

1.Click onFile > Save.

Ctrl+5

2.Select the directory of your choice and enter the file
name [MyFirstPart].

3.Click on the buttonSAVE.

Ervegisirer dans - | ¥ Documents ﬂ & B e [
= Nom i Madifié le
Aucun élément ne comespond 4 votre recherche.

Cheer ! You have just created your first CATPart file.

53] MyFirstPart




Mouse manipulation

In this step you will discover how to manipulate the

3D environment of CATIA V5. Here are the steps to follow:

1. Introduction.

2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.
b. Presentation of the CATIA interface.
vs. Create a part.
d. Mouse manipulation.
e. The different views.
f. Viewing modes.
g. Tips and tricks.

3. Your racing car.
4. Method sheets.




Mouse manipulation

»  To move the view you must:

1.Hold down the wheel click.

N\

2.Then, while holding down the scroll wheel,
move your mouse to move the view.

P  You can also use the icon To move.

) CATIA V5 - MyFirstPort CATPan IEIEIS)
EJ Démarrer Fichier  Edition  Affichage Qutils  Fenétre  Aide BEE
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Mouse manipulation

» To perform a rotation you must:

1.Hold down the wheel click.

2.Then, while holding down the scroll wheel,
hold down the left mouse button.

3.With both buttons still pressed, move the
mouse to rotate the view.

\z’r
3 ;-.f/
\




Mouse manipulation

» Tozoom you must:
umu- : ‘u S

. IEY cvmurer Pcher  (dmon  AMchage  puston  Ouel  fesdbe Ak
1.Hold down the wheel click. o | T e | O O |

R | et |
F) I

2.While holding down the scroll wheel, click
(without holding down) the left mouse
button.

\

3.Without releasing the scroll wheel, move
the mouse forward or backward to zoom
in or out.
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The different views

In this step you will learn how to use the predefined

views. Here are the steps to follow:

1. Introduction.

2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.
b. Presentation of the CATIA interface.
vs. Create a part.
d. Mouse manipulation.
e. The different views.
f. Viewing modes.
g. Tips and tricks.

3. Your racing car.
4. Method sheets.




The different views

You can navigate between the different default views of
CATIA using the following icons:

P To access it, click on the small black arrow below.
Isometric

Face

giving access to the various default views.
Back

Left

Right

Above

Below




Viewing modes

In this step you will discover the different display
modes offered in CATIA V5.

Here are the steps to follow:

1. Introduction.

2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.
b. Presentation of the CATIA interface.
vs. Create a part.
d. Mouse manipulation.
e. The different views.
f. Viewing Modes.
g. Tips and tricks.

3. Your racing car.
4. Method sheets.




Viewing modes

You can navigate between CATIA display modes using the
following icons.

P To access it, click on the small black arrow below.

giving access to the different display modes.

Edgeless

With all the edges

Just the sharp edges

With hidden edges

Realistic rendering

wired mode

L




Tips and tricks

In that stage you  will find a few

useful information for using CATIA V5. Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.
has. Welcome to CATIA V5.
b. Presentation of the CATIA interface.
vs. Create a part.
d. Mouse manipulation.
e. The different views.
f. Viewing modes.
g. Tips and tricks.
3. Your racing car.

4. Method sheets.




Tips and tricks

P For each function of CATIA, there is a contextual help
which is displayed in the lower left corner of the
screen. This will tell you the steps to follow.

P> You can hide or show the specification tree by
pressing the F3 key on your keyboard.

|
NEE 4 EE D e

Sélectionnez un objet ou une commande

__________________________________________________________________

__________________________________________________________________

________________________________________________________________________________________________

__________________________________________________________________________________________________________________



Tips and tricks

> Sometimes, when trying to manipulate in the 3D view, the view freezes, and the specification tree moves. This
is because you have enabled tree manipulation. To enter and exit this mode, click on the small marker located
in the lower right corner of the screen.

> You will notice that when it is the tree that moves, the 3D elements are darkened.

Q3
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Tips and tricks

As you work, the display may become cluttered, or your
vision may be obstructed by a large number of graphical
elements. To avoid this, you can hide 3D elements. To do
this, right-click on an element in the specification tree or
in the 3D environment and selectHide/show.

Warning ! Hiding an element does not deactivate it: to find
out, click on the iconShow hidden objects. Itis an
alternate 3D space where all hidden elements are
grouped together. Click the icon again to return to the
normal display.

You can reframe the view on all the elements displayed
using the iconCenter All.

Depending on the number of tools, the resolution of your

screen, you can see the symbol~~on the corner

lower right of the screen. This means that other toolbars
are available. You can make them appear by holding the
click on them, then moving the mouse. This will display a
new toolbar.

You can return a toolbar to its original position by double-
clicking it.




Your racing car

In this step you will build your car using CATIA V5.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a plan.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.
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Before you start

> Training content:

© A DVD containing all the CATIA digital models so that you can use them during the training. You must
copy these files to your computer before starting your project.

© During the training, you will be invited to use specific files. You can find all the data related to the project
on the Dassault Systémes academic website: http://campus.3ds.com .

O Extract the contents of the Zip file all at once to preserve the directory structure.

© You must have a directory namedCourseware_Dataon your hard drive. You will find for each lesson a
dedicated sub-directory containing:

© Start_Data:gathers the data needed to start the lesson. End_Data:gathers
© the data corresponding to the expected results.

© The training has been designed so that it can be followed in parts or in full. You can start from any
lesson of your choice by loading the results (End_Data) from the previous lesson.

Before you start!
@ Personalize your CATIA V5: take 5 minutes to configure CATIA and
¢ define your favorite workshops. Consult the method sheet
o4 "Configure CATIA" located in part 4 of the training.


http://campus.3ds.com/
http://campus.3ds.com/
http://campus.3ds.com/
http://campus.3ds.com/
http://campus.3ds.com/
http://campus.3ds.com/
http://campus.3ds.com/
http://campus.3ds.com/

{@ Technical vocabulary
Vocabulary gl

rear wing Engine Chamber
cockpit Rear spoiler _, Passage of the propulsion system
cockpit . *

Hand Bodysuit

Body

Front Wing
Front spoiler

Wheel Housing

T Wheel arch
wheel
pxel Wheel



The key stages of the project

Modelization

Control
Dimensional

Manufacturing

Assisted by
Computer

* Model your car and assemble the
different components.

» Check the dimensions of your car by
drawing up a detailed plan and using the
analysis tools.

* Personalize your car with stickers
then create photo-realistic images.

* Carry out a machining simulation of his
car and generate a file to drive a
numerically controlled machine.




The Body Modeling Process

w * Print and draw his car on a rough plan of balsa block.

O O

 Create immersive sketches using the Sketch Tracer
workbench to allow easy tracing of the model.

¥

bodywork.

Shape Design

Mechanical
Design

» Design the various mechanical elements of the car using

« Reproduce the guiding curves of the car to model the }
the Part Design mechanical design workshop. }

» Model the cockpit and the rear wing using the Imagine &
Shape workshop allowing unlimited freedom of shapes.

Shape Design

Finalization

» Use various essential features in a design, such as fillets,
and symmetry.




Draw your car

In this part we will see how to draw your car in a |

template in order to respect the main dimensions. Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

has. Draw your car.

i. Print the plan.
ii. Draw two views.
iii. Scan your sketch.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a plan.
g. Control and modify your car.
h. Create realistic renderings.

Coiay

 19/03/2012 BalsaBlock ! . .
I T i. Simulate machining.
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= Sel S 4. Method sheets.
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Print the map

You will use an A3 plan (297 x 420mm) representing the
balsa block to draw the car in the correct proportions.

Print the plan of the balsa block in which the car will be
machinedDrawingA4 BalsaBlock.pdfmaking sure todo
not scale.
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Draw the two views

Sketch the profile and top of the car, taking care to:

| | Lo
. i
(T~~~ ~"~—"~"~""~"""""7""7™"7"77 [ (-
I 1 I
I | |
has.Be consistent between the two views. vuo ae 8t
Echalla 1:1
b.Respect the dimensions.
vs.Consider motor and battery housings v

————

L S —

_________________

™

It is advisable to differentiate each part of the car with
colors.

Here we have:

* inred the cockpit,
* in purple the frame,
* in blue the rear wing.




Scan your sketch

We will now scan these drawings so that they are suitable
for import into CATIA.

Scan the drawings making sure you are:

1.In landscape mode. (*)

2.Best oriented.

3.In the following resolution:200dpiWhere200dpi.

4.Save image as JPEG with name 'My_e-
Racecar_Handwriting'.

(*) If you cannot directly scan in landscape, Windows XP
and above is able to reorient your image. To do this, open
the image and click on one of the icons at the bottom.

Free image editing software:

http://www.getpaint.net/

0O =& F|PPlanXiHE|le

A

http://www.gimp.orqg/
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Open your project

We will work in a 3D environment in which we will
import the 2D sketches of your car. We will start by
opening a file in which some elements will already be
present. We will complete this file throughout the
const

of your car.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a plan.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.



Open your project

1.Start by launching CATIA V5.

2.After launching it is possible that your screen will look
like the image opposite.

3.Close the visible windows until you get the blank screen
opposite.




Open your project

We will start by opening the project, for this:

1.Click onFile > Open...

2.Go to the directoryMini F1e 2010 -
StarterPackage.

3.Select the file namedMY e-
RACECAR_PROJECT.

4.Click onOpen.

Affichage Insertion

Ctri+M

Ctrl+ 0

Outils

] Sélection de fichier

Regarder dana :| | | MiniF le 2010 - StarterPackage ( 2 * & e B
[:-E = Mom -
*j gc:r_ﬂudy

Emplacements
ety &5 ELecMotor HPP

| MACHINING

' &5l MagneticStantPod

Bureau MY_e-RACECAR 0\

MY_e-RACECAR_PROJECT | 3 )

_Machining_support

ﬁ‘ifnlumdtaewatim

4| " |

|MY_e-RACECAR_PROJECT
Types defichiens: | Tous les fichuers (")

=
=

™ Curvrir en bectune seule

[T Afficher l'apercu



Open your project

This is what your screen should look like now.

p For more information on the
e different elements that make up
the CATIA screen,
see the Quick Start.

n Démarrer Fichier  Edition  Affichage  Insertion  Outils  Analyse  Fenétre Aid &

J Autom._v_“Auto ll Auto L] Auto _1] Aul v || Aul +

IAucun v § U‘l

BB ANPY AR INEES & | |

o
il
A

L@y

Aréte/Extrusion.9/SpaceReservation présélectionné(e)

e e e
e




Open your project

4

ACECAR_PROJECT

Here is the structure of your project:

B

WA CECAR [MY_e-RACECAR]
has. The productMY_e-RACECARwill contain the car

at Body [Car Body. 1)
assembly, for example, 'Car_Body' is the body. R is st

antraintes

b. The productMACHINERYcontains the elements useful
for Computer Aided Manufacturing.

vs. The productRulesmakes it possible to check the
dimensional requirements of the specifications.

d. A publication, in which there is a display filter.

We will come back in more detail on each of the parts.
that make up the project.

Contraintes

-Fliih”':ati'jma
\\ ﬁ FulesFilter

Apnplications

|




Initial structure of your project

Edition de paramétre 21|

| RulesFilker

Mone
la.1c.1g Lenght Width_Height

1d_Takal_Midth
1b_Ground_Clearance
A, 6d,6e_FrontWwing
Ao, 6d. 6 Reariwing

Components for the
control

Control management




Create an immersive sketch

We will import

scanned to place it This will

serve as a support for the
characteristic curves

previously
3D purr.
you will trace
vehicle.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.
b. Open your project.

i. Introduction.
ii. Side view.
iii. Top view.
d. Model your car.
e. Assemble your car.
f. Create a plan.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.



Introduction

The Sketch Tracer workbench allows images to be
imported into a 3D environment. Thanks to this, you will
be able to create three-dimensional geometries from

your drawings, by "tracing" your characteristic curves.

o o e e e o Ly 3] |4}
LA A R A L T 1R

R

i
i
|
4




[34 Translated from French to English - www.onlinedoctranslator.com

Introduction - The procedure to follow (1/2)

Import Image

Set marker



https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

Introduction - The procedure to follow (2/2)

The configuration of the 3D space is carried out by following
the procedure below:

1.Import the image having previously selected the @ Importer 'image

appropriate view. @
2.Set marker position. @

: Mettre a I'échelle Seconde vue

[ ' ' i - Définir le repé
3.Size the image in the 3D environment using the g

dimensions present on the plan, then crop the
image.

4.Perform operations 1, 2 and 3 for the second view.

@ Attention it is the image which is resized and not the 3D space.
e It is a question of perspective.

-

=3



Side view

We are going to open the Sketch Tracer workbench which
will allow us to import images.

1.To do this click on: Start > Shape >
Sketch Tracer

EJ Démarrer  Fichier  Edition

B

i
N .

®
5
5%
2
2
5
B
i
Y
W




Side view

This is what the right side of your screen should look like.

This groups together the various tools of the Sketch Tracer
workbench.

has.Active workshop icon:allows you to make sure that
you are in the workshop in question.

b.Toolbar:workshop-specific tools.

P In this project only thesketch creation tool
immersive will be used.




Side view

What we want is to orient our car in the position
opposite:

P Origin of the mark. @
P Z axis, will represent the vertical and point to the sky.
P> Xaxis, will point to the front of the car.

P Y axis, will point to the left of the car.

This position is that of the isometric view of CATIA,
accessible with the iconlsometric viewopposite.

In relation to the plan of the car, this is how the mark
must be placed (see opposite):




Side view

We want to import the side view first. So you have to
orient the 3D view properly.

At the bottom of your screen should be the toolbar
opposite.

1.Click on thesmall black arrowof this icon to display the
icons of the different views by default.

2.Click on the icon of theright view, /

You will notice that the compass orients in this way.

_@, For more information on the different views,
G see the Quick Start.




Side view

To import the image, here are the steps to follow: | =

1.Click the iconCreate a new immersive sketch.

2.Select from directoryMiniF1e 2010 -
StarterPackagethe imageMy e-
RaceCar_Handwriting.

__________________________________________________________________________

3.Click onOpen. 1]
W Regarderdans : | i MiniF1 2010 - StarterPackage ~| & ®BcFE
i o @My_e-kace(ar_l—landwrmng.j 2
@- Nam du fichier : |My_e-RaceCar_Handwrtng jog | Ouvrir
Réssa Types defichiers - |image Fie ["t."bmp;"jpg:"rgb."pad) ~| Arnuler
[ Ouwir en lecture seule
[~ Afficher l'apercu y
This warning may appear. This is the display mode used X ]

which is not suitable for displaying the image.

 Mode de visualisation incorrect.
_Ié Remplacez-le par le mode matériau afin de voir les tableaux.

4.Click onokay.




Side view

The gray rectangle in your work area represents the
location of your image.

We are going to change the viewing mode.

At the bottom of your screen should be the toolbar
opposite.

1.Click on thesmall black arrow.

2.Click the icon toDisplay in realistic render mode with
textures.

You should be able to view your image now.

X4

LZ/'V For more information on the different modes of
viewing, see the Quick Start section.

R4

>
Zara

L 2 QB WEBAA SBE6EE
|

[ sveveamese tommane en coun

(0 R MO mARY BTESARALBG8EE 2.

ceper les pana




Side view

In the window opposite which is displayed. Verify that the .

: : Parametres de I'esquisse
following options are selected: -

— Type de vue
1.Click onApply a cylindrical view.

2.Select optionUse a cube.

— Systeme d'axes
I Dézactive
3.DO NOT CLICKsure OK. Ontions
|7 Utiliser un cuhe@
() Utiliser une ligne
. : [1Ef ti Heititia et l
You can change the previously selected image = Ufarrmadon SUAHEEUEEE
-a by clicking on the icon Open a new image. Once - _:]_T“‘JE i
&V selected make an update by clicking on the icon just [ I LE\MiniFle_2010_-_StarterF
>y @ Taille:1347 X 943
below to apply the change.

i @_[ @ Annuler |




Side view

Now, learn about the different elements that make up the screen:
has. Current marker position.

b. Scale frame (green
dotted lines).

vs. Image frame

(solid green lines). g ———T T @

it 151,185 :

i o~

- ﬁ——e%j} g =

_______________________________ -_—‘_}-‘L—~.-ll B o T R | ‘P

| ® 214817 ——




Side view

1.The second step is to position the marker relative to the
side view:

nas.Place your mouse at the origin of the marker.
The orange circle means you will move the

marker in two directions at the same time. @

0.Click and hold the click to roughly move the
marker to the origin shown in the image below. '

= -

vs.Zoom in to fine-tune marker placement.

151

-214.1

o - Y




Scaling tools

(== | >
The ladder frame has several manipulation tools.

has. The double arrow that only appears when you
bring the mouse closer to the corner of the @ -~ ==
rectangle. It allows you to move the limits of the
dotted rectangle.

b. The arc of a circle which makes it possible to make a rotation of the

reference.

v e | = ]
vs. The solid triangle at the end that allows you to 5
zoom.

d. The point on the arc (b) that combines zoom and

rotation.
@_ o @,

e. And two rectangles containing the dimensions of
the rectangle, which will allow scaling.




Side view

2.The third step is to set the scale of the image: 5 151 185

has.Click and hold the bottom right corner of the
ladder frame (arrows appear when you bring
your mouse near the corner). =} — — — —

_______________________________________________

(Do not confuse with the arrow located on the right of the arc
of circle which does not have the same utility)

b.While holding the click, move the frame to the ‘ .
. -

end of the balsa block. Do not hesitate to zoom L —
in to be more precise. |

C 254,755



Side view

vs.Click on the value located in the rectangle that
points to the horizontal side of the frame (the
value currently entered may be different).

d.The window opposite appears.

e.Enter the value [249mm].

f.Click onokay.

e ——————

2n

1

58,3135
T vy

Dimension IM\Zd
|m,?55mm 4
@ 0K & Annuler I

Dimension I ? % |‘
|z49mm E
@0k Annuler



Side view

3.If the horizontal boundaries of the balsa block and the
drawing do not overlap, you can use the rotate tool to
correct this alignment issue:

has.Click and hold the click on the arc at the end of
the ladder frame.

b.Move the mouse to skew the guide and fix this
orientation issue to get the desired result.




Side view

4.The last step is to crop the image to keep only the part
concerned. In this case only the side view interests us.
For that :

has.Click and hold the click on the lower left corner
of the image frame.

b.Move this corner so that it only surrounds the
side view.

vs.Perform the same manipulation with the corner
upper right.

A

Rt

~5b,9962




Side view

d.Validate by clicking onokay.

e.You can check that the wireframe version (in
brown) of the balsa block matches well with the

one in the image as below.

It is essential to have an equivalent result before
continuing to build your car.

— Type de vue

&

' S).fstéme d'axes

b

Désactivé

= Options -
@ Utiliser un cube

(O Utiliser une ligne

—Image

I D:\MiniFle 2010 _- StarterE
4 @ Taille:1347 X 948

m@ Annuler :




Side view

You can now see in the last line of the specification tree
which is calledAppsthe presence of "Table 1". You can
right-click on it to:

P the tohide we. displayit grace at theoption
Hide/Show.

P Access its properties.

© Change its name. We advise you to rename
"Table 1" to "SideView".

© Add a transparency effect.

>  Deleteit.

Y _e-RACECAR_PROJECT

Centrer le graphe

Centrer sur

Cacher/afficher space
Propriétes Alt+Enter
E Quvrir la sous-arborescence
E{ Couper Ctrl+X
| Copier Ctrl+C
% Coller Ctrl+V

Collzge special.,

Supprirmer Del

Objet Tableau 1




Top view

We will perform at the steps

above. O

previous ones in order to define o Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

R e 41 _J_[\ \‘;xd
)
i " has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
i. Introduction.
ii. Side view.

d. Model your car.

e. Assemble your car.

f. Create a plan.

g. Control and modify your car.
h. Create realistic renderings.

i. Simulate machining.

4. Method sheets.




Top view

We are now going to insert the top view, for this we are
going to follow the same method as before.

5.We are going to orient the view in top view:

nas.Click onthe little arrowto display all
predefined views.

b.Click on the icon of thetop view.
vs.Check compass orientation.
6.We will now import the image. For that:

has.Click the iconCreate a new immersive sketch.

n.Select from directoryMiniF1e 2010
- StarterPackagethe image being calledMy e-
RaceCar_Handwriting. -200,466

284,839

vs.Click onOpen.




Top view
7.We will position the marker relative to the top view:

nas.Place your mouse at the origin of the marker.
The circle means that you will move the marker
in two directions at the same time.

0.Click and hold the click to roughly move the
marker to the level of the origin indicated on

the image below. _9 For more information on handling

‘J;‘ e of the view, consult the method sheet

vs.Zoom in to fine-tune marker placement. corresponding.

l F - 3 ] /_. "‘_‘\\‘\ r—

200466 .

| BT ' |

| | - @

-89,0144;

| | /g

- \ - -—‘ {—::_:u R

________________ l_\/ IR kv Nt erer et S eroi i overoriroveroelivovedl . _____!



Top view

Thanks to the orientation of the balsa block and
comparing with what we want, you can see that the
orientation of the marker is not good.

-200,466

89,0144




Top view

8.We will therefore reorient the marker:

has.Click and hold the click on one of the circular arcs
present at the extremities.

Be careful not to click on the point in the
center of the arc of a circle which groups the
zoom and rotate!

-
-~
"

¢S
\

b.Move the mouse, which will rotate the area
representing the engine block. Do it enough so
that the block is roughly horizontal as shown.




Top view

vs.Click and hold the click on the top right corner of
the ladder frame. (Arrows appear when you
bring your mouse closer to the corner).

d.While holding the click, move the frame to the
end of the balsa block. Do not hesitate to zoom
in to be more precise.

200,466




Top view

e.Click on the value located in the rectangle that W .. ~
points to the horizontal side of the frame. (The ™ — B

value currently listed may be different) i ’  {- v I l
| §9,0144

! 1 =

F T ™
Dimension | ? X

|336,411mm =

@ Annuler l

f.The window opposite appears.

@ 0K

M (9 x |

Dimension

g.Enter the value [249mm].

|249mm

h.Click onokay. !




Top view

9.Finally we will crop the image:

has.Click and hold the click on the lower left corner
of the image frame.

b.Move this corner so that it only surrounds the
top view.

vs.Perform the same manipulation with the corner
upper right.

25

~4

i
-

’
-65,8855




Top view

10.We are going to validate the configuration of the
immersive sketch:

] ] ) —Typedevue ——————
nas.Click onokayin the window ofSketch
parameters. ’ ’
You should get the result below by selecting the isometric | ' s
view. |
Systéeme d'axes
[Y Domaner  Fchies '1 Michage  Jetion  Qutis  fenme e }_.| Désactivé
| Options
@ Utiliser un cube

O Utiliser une ligne

@ I D:AMiniFle_2010_- StarterF

@ Taille:1347 X 948




Top view

!
We will check the positioning and the update fﬁippllcatlnns

the scale of our images in the 3D environment: =-Galerie de tableaux

1.Select theTable 2in the tree by clicking on it.

2.You will notice that a white frame surrounds the
image in 3D space, indicating that it is selected.

3.Place your mouse over this frame.

4 .Click and hold the click, then move the mouse in
the direction of the arrows. The table can
move.

5.Thanks to this you can highlight the concordance
of the views, but also the good alignment of
the two images.




Save your work

At this point you should save your work. For that :

1.Click onFile > Records Management

2 .Select from the list on the left MY _e-
RACECAR_PROJECT.CATProduct.

3.Click onSave as.

4.Select the directory of your choice, then click onTo
safeguard.

5.Click onDirectory propagation.
This will save all parts related to the product in the
same directory.

6.Click onokayto validate the recording.

For more information on
-Olv recording your data, see the method I

sheet "I\/Ianagzyfur Consider backing up your
ata ". ;

220' work ! this logo you

will call back.



Model your car

In this introduction we will see:
T Here are the steps to follow:

P The constraints resulting from the manufacture that you

will have to take into account.
1. Introduction.

» The presentation ofthe  different steps 2. CATIA VS Quickstart.
needed to model your car.
» The construction will begin by drawing the has. Draw your car.
characteristic lines of the body. b. Open your project.

vs. Create an immersive sketch.

» These will be used to generate the volume
of the body in which you will carry out

specific operations using the Part Design Il. Settings.
workbench. iii. Model the body.
iv. Model the cockpit.

v. Model the rear wing.
vi. Finalization.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.

» Then you will make the cockpit by
manipulating a kind of virtual modeling
clay.

P Finally to respect the constraint of
symmetry, we will model only half of the
car. The other part will be generated by a
symmetry operation.

i. Simulate machining.

4. Method sheets.



Introduction - Manufacturing constraints

Your car is going to be machined, you must keep in mind these few design rules so as not to
have unpleasant surprises during production.

@ P The distance between two elements must be greater than 6 mm, the diameter of the cutter.
@ P Pay attention to surfaces that will not be accessible by the tool.

@ > Concave fillets must have a minimum radius of 3 mm.

> In addition, prefer elements
with a minimum thickness of 3
mm. To avoid breakage during
machining.

© Tool
O Balsa

0 Not machined




Introduction - The modeling process

Draft Steps

Finishing Steps



Settings

Before starting the modeling and to facilitate the
steps that will follow, we will modify certain elements
of the environment, such as:

» Hide an unnecessary element that clutters the
display.

> Modify the appearance of a table to allow better
readability of the environment.

>

oy Here are the steps to follow:

' >

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.

i. Introduction.

iii. Model the body.
iv. Model the cockpit.
v. Model the rear wing.
vi. Finalization.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.



Settings

1.We are going to hide the element representing the
motor and battery reservation:

has.Click on+o@ product branchRules.

b.Right-click on the named part

VolumeReservation, and click Hide/show.

vs.You can close the branchRulesclicking on=-.

Anplications

Propriétés Alt+Enter

E Quwvrir la sous-arborescence



Settings

We are going to modify the appearance of the table to
facilitate readability when we trace the curves:

1.Click on thetd' swhich is at the very bottom
of the specification tree.

2.Click on the+of0ery of paintings.

3.Right click onTable 1and click on Properties.

4.In the first tabltem Properties, you can change
the table name. Rename it [SideView].

5.Click on the second tabChart.

6. Activatetransparency by putting a coefficient of
120.

7.Click onokay.

@ 5-pipplications

=-Galerie de tableaux

E iCentrer le graphe

Recadrer sur
@ iZacherafficher

Ry Proprigtés

Sélection : l Tableau 1/SketchComponent/Applications

Séledion:lTableau 1/SketchComponent/Applications
Propriétés de I'élément | Graphique |
Propriétés graphiques

Couleur Trait Epaisseur

lAucune Couleur :J I Type de ligne inactilzl [Aucune €paisseur d.zl
Transparence

“ #(s)

Propriétés globales
= Visible

Calques Style de Rendu
'3 Détectable P‘U(U” ;II 3 Aucun rendu spécrfu;_l
[ Faible intensité




Settings

Without transparency With transparency

Transparency B —
O il a |: ljlﬂ

STPARISDAEBIIEY ot e

O 120 - Make sure you have checked

L 2 the option for it to be enabled.



Model the body

In this step you will use the Imagine & Shape

workbench to: Here are the steps to follow:

» Tracing curves.
1. Introduction.

2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
i. Introduction.
ii. Settings.
iii. Model the body.

I. Curves
features.

I1. Mechanical concept.
iv. Model the cockpit.
v. Model the rear wing.
vi. Finalization.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.

> Edit curves.




Settings

We want to model the body of the car, so we need to AY e-RACECAR PROJECT
indicate at which level of the specification tree we want to
work.

For that:
1.Click on the+ofe branchMY_e-RACECAR.
2 Click on the+o1e branchCar_Body.

3.Double-click on the part being calledCar_Bodly.

You will see that the active part has changed, and “Main
body” is underlined.

This means that this is the new active level and therefore
all operations will be performed within it.

It is important to have a good understanding of
what theactive levelin CATIA.
Consult the “Specification tree” method
sheet for more information.

4

[
%




Characteristic curves

Modeling begins with curve drawing. For this we will use
the Imagine & Shape workshop.

To access it click on: Start > Shape >
Imagine&Shape




Characteristic curves

We will start by drawing the curve of the body profile.
Here are some recommendations to follow:

P> The curve will only represent the top line of the frame

>

>

(in purple).
The curve will not take into account the cockpit (in
red).

It is advisable to overflow a little on the ends. Excess
material will then be automatically re-limited by the
software.

{1}




Characteristic curves

1.We are now going to activate the side view table (this

allows to 'lay' the drawing in the plane of the screen):

has.Click on the boxDisabledwhich is attached to
the side view.

b.The view is locked to the drawing.

Activating a table prevents rotation of
the view. Notice that the board displays

&V its Enabled/Disabled state; a

click toggles mode.

2.Now we have to define in which plane we2a let's draw t}@

curve;:
nas.Click the iconSketch Curve.

b.In the window that appears, click the icon Plane
Selection.

vs.Click on theZX planeon the geometry, or
directly in the tree.

However, the planes may be hidden (grayed out icons).
To display them, right-click on them, then

Hide/Show. @

Flare Selechon

»




Characteristic curves

Taking into account the information opposite, draw the

curve, for this: a‘-

Take care to start and finish later
at the extremities ! As below.

1.Click and hold the clickpoint A.

2.While holding the click, trace the guideline. Go toB-spot
, then release the click.

Désachvé

C o

You don't have to iron perfectly the first time. CATIA
smoothes your plot and you can modify it later. It is
preferable to draw the curve in one go to obtain the

result opposite. LNSF e . to-Al
If the plot does not suit you, press the key. <Delete>and

start the operation again.




Tool palette

1.When you have drawn the curve, the tool palette
opposite appears. Click on the tool Handling.

" Direct MaMsUlaton

2.Click in the area of the curve you wish to modify
and move the mouse to deform the curve.

3.Release the click, when you are satisfied with the
modification. The curve now looks like this (see
opposite).

T You can define a selection area before Diresf Manipulatior),
v, modify the curve by pressing the Ctrl key. ]

Note the help that appears to the right of the mouse for
each tool.




Characteristic curves

We will create a selection area to manipulate the curve.

This allows:

IManipLlation

P> To manipulate the curve more easily.

P> Modify only the parts of the curve that require
correction.

22“0 Tip: To choose which areas to select, create selections between two points that are
well positioned (see below).

Desactive

Manipulation
Ctrl Key: Area Selection




Characteristic curves

We are going to create a selection area. For that :
1.Click on the toolHandling.

2.Hold down<Ctrl>depressed.

3.Click and hold the clickpoint A.

4.Move the mouse along the curve to define the area that
needs to be modified.

5.Release the click atB-spot, the area is set.

Manipulation
Ctrl Key: Area Selection




Characteristic curves

We are going to modify the curve of the area defined with
the manipulation tool:

1.Click and hold the click on the curve to move the part
you are interested in.

2.You can outline other selection areas to refine the
manipulation.




Characteristic curves

When you are satisfied with your curve, and making sure

that it protrudes slightly at the ends, exit the curve editor
by:

3.Pressingtwo timeson the key<Esc>.

Deésactive




Characteristic curves

You can now notice the presence ofStyling Curve.1in the main body.

A right-click on Styling Curve allows you to:
> Hide/Show.

P Access its properties.
© Change its name.
© Change its color, its thickness. Add
© atransparency effect.

> Deleteit.

Contraintes

Centrer le graphe

Recadrer sur

l Cacher fafficher

Proprigtés Alt+Enter

E Civrir la sous-arborescence

Definit ['objet de kravail

% Cauper
Copier
% Coller

Collage spécial. ..

el
CErl4C

Chrl+Y

SUpprimer

pel |

Parents/Enfants, ..

@ Mise & jour locale

Remplacer. ..

Obijet Styling Curve. 1




Characteristic curves

To make the display more pleasant, we are going to
modify the properties of this curve:

1.Click on the+of0branchmain body.
2.Right click onStyling Curve.1.
3.Click onProperties.

4.In the tabelement properties, rename the curve
[SideCurvel].

Sélection : lSlvlm:; Curve2/Corps pancipal/Car_Body

Pfopriétésdel‘dé(@ | Graphique | Mécanique

5.In the tabChart,

nas.Select the color of the curve bypink.
b.Select thickness5:1.4mm.

Sélection: IStyimg Curve.2/Corps pancipal/Car_Body

Propriétés de I'élément | Graphique | Mécanique |
Remplissage- — — —

Couletn Transparence

Epaisseur




Characteristic curves

1.To disable the side view table, click on the “enabled” box
that is attached to the side view.

The view is now free.

2.To activate the top view table:

Désactivé

nas.Click on the "disabled" box that is attached to
the top view.

b.The view comes to 'lay' on the screen.

7

7

Désactivé
,‘/'.
7




Characteristic curves

We are going to modify the appearance of the table:

ﬁ—AppIicatiuns
. + . | _
1.Click on the™ of, which is at the very bottom of the @ =-Galeri

e e de tableaux
specification tree.

2.Click on the+of@ery of paintings. Tableau 2

Centrer le graphe

3.Right click onTable 2, and click Properties. i
@ Cacher/afficher

B&j| Propriétés k Alt+Enter
4.In the first tabltem Properties, rename it [TopView].

i Sélection : | Tableau 2/SketchC t/Applicat &
5.Click on the second tabChartand enable transparency L Bsenl bl belobs d it v

by setting the coefficient t0120. Propiieés de Félment | Graphiaue |
Propriétés graphiques

Couleur Trait Epaisseur .
6 Click ono kay Aucune Couleur LI Type de Iigne(iS) Aucune épaisseur d-:]

Transparence .]
& 120
| ¥

J

ropnétés globales
i Visible Ca’ques Style de Rendu ]
'd Détectable Aucun L“ J Aucun rendu spéclﬂl_']

[] Faible intensité




Characteristic curves

We will now draw the top curve:

1.Click the iconSketch Curve, in the Imagine & Shape
studio.

2.In the next window that appears, click the iconPlane
Selection.

3.Select theXY-planedirectly in the 3D environment or in
the specification tree.

This has the effect of defining the plane in which the curve will be
inscribed.

J
‘?i@ MY _e-RACECAR (MY_e-RACECAR)




Characteristic curves

Here are some recommendations for drawing the curve
Ontop:

P> The curve will only represent one side of the car.

» The wheel arches will not be taken into account

because they will be made later using more suitable
tools.

P The curve should slightly protrude at the ends.




[34 Translated from French to English - www.onlinedoctranslator.com

Characteristic curves

D th taking int t the inf " _@, Take care to start and finish later
raw . e curve, taking into account the information lﬂ,r 3t the extremities | As below.
opposite:

1.Click and hold the clickpoint A.

2.While holding the click, trace the guideline. Go toB-spot
, then release the click.

3.You don't have to iron perfectly the first time. CATIA |
smoothes your plot and you can modify it later. It is | -

best to draw the curve in one go. | " Sketch



https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

Characteristic curves

Using the same manipulation method as for the
previous curve, modify this curve so that it best overlaps
your drawing.

4. Remember to ensure that the curve does not exceed
290 mm.

You can define a selection area
before modifying the curve. This will
allow you to target your changes.

3

[
%

- ) "'I.
Cir2st Manipulation,




Characteristic curves

5.When you are satisfied with your curve, exit the
curve editor by pressingtwo timeson the key<
Esc>.

‘0 Don't forget to deactivate the table from the top view by clicking on the
4 "enabled" box that is attached to the top view. Otherwise
you will no longer be able to rotate in 3D space.



Characteristic curves

To make the display more pleasant, we are going to
modify the properties of this curve:

1.Click on thet oe branchmain body.
2.Right click onStyling Curve.2.
3.Click onProperties.

4.In the tabelement properties, rename the curve
[TopCurve].

5.In the tabChart,
has.Select colorBluefor the curve.

b.Select thickness5: 1.4mm.

F@" Save!
v,

Sélectan : [‘-tylmq Curve 3/ Corps principal/Car_Body

Propriétés de léément | Graphique | Mécanique |

m:l'np‘:urvr-'( orps pencipal/Cae_Body

Proprétés de I'éiément Graphique l Mécanique I

Remphssage
Couleur Transparence




Mechanical concept

In this step we will see how to create the base of

your car bOdy. FOF thiS we Wi" use.: Here are the steps to fo"ow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
i. Introduction.
ii. Settings.
iii. Model the body.

I. Curves
features.

II. Design
mechanical.

iv. Model the cockpit.
v. Model the rear wing.
vi. Finalization.

e. Assemble your car.

f. Create a drawing.

g. Control and modify your car.

h. Create realistic renderings.

i. Simulate machining.

4. Method sheets.

» The previously traced curves.
> The Part Design mechanical design workshop.
» Functions:

> extruding,
> Of drilling.




| Mechanical concept

To start, you will use the previous curves. You will draw a first closed sketch, then you will extrude it.

\ } 30 minutes



Mechanical concept

sl Y_e-RACECAR_PROJECT

We will use the previously drawn curves to model the M o ReCrCAR M SRACECAR) (

frame. To do this, you must use the “Part Design” - — |

workbench:

1.Verify that the active part is stillCar_Body. If not, \
double-click it.

2.If your active workbench is already Part Design, skip
steps 3-5.

3.Click onTo start up.

4.SelectMechanical concept.

5.Click onPart Design. QBRRET T meeccececssssssssssssme m—

EJ CATIA V5 - [MY_e-RACECAR PR

Démarrer Fichier Edition
e |

\\
| B
\\
P11




Mechanical concept

We will go to the sketch creation workbench via the
Part Design workbench:

1.Click the iconSketch.

2.Click on theZX plane.

3.A grid appears, indicating that you are in sketch
creation mode.




Sketcher workshop

Here are the different tools that we will be using in
the Sketcher workbench.

Sketch tools:

This window includes the option of snapping to
the grid, as well as the mode of creation of
construction elements.

Constraint:

This window contains the icons that will allow us
to size our sketches and constrain them
geometrically.

@ Outline:

This window contains the different types of
geometric elements that you can draw.

MeYAanl «e—=NO20MD WM E £ ;

_0 If you can't find the toolbars,
"zﬂ' consult the method sheet “CATIA
Sketcher”.

- - o g % N o 3 = i 4% 0

_J'-?ﬂd.. B0 2 DB

.20 ) 5.0 o 00 400 4
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Mechanical concept

We will create the following sketch:

For this we must;

Retrieve the SideCurve projection. Complete
the sketch with the outline tool. Constrain
the sketch.

Re-trim the sketch.

vV vV vVYvVY



Mechanical concept

To begin, you must project the curve of the profile into the
plane of the sketch:

1.Click the iconProjection of 3D elements.
2.Click on the pink curveSideCurve.

3.You can see the projection of the curve, above
and thinner.

4.Hide curvesSideCurveandTopCurve. This will save
you from selection errors later.

= Corps principal

-E = SideCuwe@

— - TopCurve

o



Mechanical concept

We now need to complete the projection with two 1
curves that will close the sketch:

1.First check that you are using the same settings as
opposite in theSketch tools. If a setting is
incorrect, click it.

2.Click the iconOutline.

3.Click on the projected curve, at the location indicated in the
image opposite. This point is the intersection of the
projected curve with the bottom of the car.

> This icon means that your point will be
h’ on the curve you are pointing to.




Mechanical concept

4.Position the pointer below the rear end of the car to
display the dotted lines.

5.Make sure the horizontal line is blue, and click to set
the second point.




Mechanical concept

6.Move the mouse over the projected curve, vertical to
the center of the marker. The presence of the _@_
symbol opposite and the blue line allows this to be
checked.

7.Double-click to complete the outline or single-click
then<Esc>.

Desactives




Mechanical concept

The restriction takes place as follows:
1.Click on theprojected curve.
2.Click on thestraight horizontal.
3.Click the iconrelimitation.

4.Click on theprojected curve.
5.Click on thestraight vertical.

6.Verify that you get the results below. You may still have both tables displayed. If so, hide them
by right-clicking, thenHide/Show.




Mechanical concept

The sketch drawing is now complete. We can leave
the sketch mode, for that:

1.Click the iconLeaving the workshop.

To get a clear and readable tree, we will rename the
sketch. This one is in the main body and is currently
called Sketch.1.

2.Right click onSketch.1. B e Centrer le graphe
o Thickr Recadrer sur

- = | Cacherafficher

3.Click onProperties.

E Proprigkés Alk+Enker

4.In the tabItem Properties, rename the name
[SideProfileSketch].

5.Click onokay.

Why rename? When you create elements, CATIA gives Sélection : |Esquisse.1/Corps principal/Car_Body |
them a generic name (ex: Extrusion.1). When you need to
edit an element in your room, if you haven't renamed  § SideProfiesketch | 4 ) ||
them, it will be difficult for you to spot which elementto * D S
click on.

Meécanique Propriétés de |'élément Grarhique
q P q




Mechanical concept

>  Congratulations, your first sketch is complete!

> To modify this sketch you can:

© Directly modify the curve drawn in Imagine & Shape, the modification will be automatically
updated.

© Modify the values of the dimensions, the relimitations will be updated automatically.



Mechanical concept

Now we are going to create the beginning of the body of
the car thanks to the sketch previously drawn:

1.Click the iconExtrusion.

2.Check that the type isLength.

‘~- Premiere limite -

‘Type : Longueur
3.In the window that appears enter the value ;Lo,,gueu,: 52.5mm
[52.5mm]. P —
\Limite : | Aucune sélection
o T Profil / Surface -
4.Check that the selected profile is SideProfileSketch. If ' sélection :[SideProfileSketch

not, click on the sketch.

|
[ Epaissir

verser e cote

[] Extension symétrique

5.Click onInsight, Inverser la direction |

Plus>> |
@ Annuler |




Mechanical concept

The extrusion preview has been displayed, beware of the
following:

1.You must find the extrusion on the side where you
drew the TopCurve.If so, go to step 3.

2.If not as on the left, click Reverse directionin the
dialog box. You will then see the extrusion on the
other side.

3.Validate by clicking onokay.

-~ Premiére imite

Longueur




Mechanical concept

We will rename this extrusion: For more information on modifying the
properties of an element, see the file

&V method "Modify the Properties of

1.Right click onExtrude.1. Elements”.

2.Click onProperties.
3.Rename it [ProfilePad].

4.Congratulations, you have modeled the chassis base!

Cwvmew  Pubam e Mo et Dvn v e
1 P v { o ."...“[ o o gx S

ABECL S ROWNSQCE ITRIJANRDY 1=,

IPRD . B0 R AOIBAE XTI IRALDASEHE 2 S48 & AL W ST FOLUDLEO - — - Xl

St - Ol o s | e 00




Mechanical Design - Contour Cut

We
Top C

ee



Mechanical Design - Contour Cut

We are going to make the outline of the car, for this:
1.Click the iconPoached.
2.Click on the curveTopCurve.

To be sure to perform the operation on the entire body, 21|
SeIeCt the fO”OWIﬂg OpthﬂS: — Premiére limite /W—Seccnnde lirnike
Tvpe : 'Jusqu'au derniet ( 3 /T*;.fpe : Jusqu'au dernier j
. . . e Ty -l | Langueur
3.In optionKind, chooseUntil the last one. Limite :  [Pas de sélection I i .
. . : : 1] Décal i
4.Click onMore>>to display the second part of the preit | B (81 | pecalaoe
win d oW — Profil | Surface — Direction —{Jusgu'a la surface
: . L. ) Sélection : | TopCurve @ 'd Perpendiculaire au contaur
5.In optionKindof theSecond limitalso chooseUntil the Cleais Rétérence [Fas o seimcion
last one. Inverser le cdké —Poche Fine
6.Check that the orange arrow is oriented as below. [ Extension symétrique Epaisseurt : [ 1mm
Irwverser la direction I ° Epaisseurz ;lEImm
7.Click onokay. @ [ Fibee Meutre [ Extrémités relimitées
8.Rename the pocket [SidePocket]. 7 oer| _spegu |




| Mechanical Design - Wheel Positions

1.We

2.Ci-d

\ } 10 minutes



Mechanical Design - Wheel Positions

We are going to create a sketch that will be used to position
the axles of the wheels. This sketch will not be used to
create material, but to define construction elements.

1.Click onSketch.

2.Click on thezZX Mapwhich is located in the element
Car_Body. You switch to the Sketcher workbench.

3.Click the iconRight.

4.Click the iconStandard elements/Construction
elementsto switch to construction elements mode.




Mechanical Design - Wheel Positions

5.Click on theITEM A, which represents the position of the
front axle.

6.Make sure the line is horizontal (blue dotted line)
before clicking on theB-POINTwhich represents the
position of the rear axle.

7.Check the presence ofHon the right which means it
is horizontal.




Mechanical Design - Wheel Positions

Then we are going to position the wheelbase in
relation to the reference of the car:

1.Click the iconConstraint. @

2.Click on the DOTB.

3.Click theVertical axis.

4.Right-click in a blank area to validate the dimension,
then selectCoincidence.

5.Using the same method create a dimension between the
POINTBand thehorizontal axis.

6.Check that the POINTHASIs still on the axis of the front wheels
(position to the eye on the SideView drawing).




Mechanical Design - Wheel Positions

What interests us in this sketch are the extremities of
the line, the pointsHASandB. To be able to rely on them

for the next operations, they must not be construction J 1% e BRSO L,
elements. | st
For that : 2

1.Selectone end.
2.Click the iconbuilding elements.

3.Selectthe other extremity.

i@ Note that the dots are now

represented by small crosses.
4.Click the iconbuilding elements.




Mechanical Design - Wheel Positions

1.To exit sketch mode, click the icon Leaving the
workshop.

To rename the sketch:

2.Right-click in the tree onSketch.2. This must
appear in the tree of
specifications below the ProfilePad

extrusion. ; Sélecﬁon:lEsquvssc3,.’Corps principal/Car_Body £d
Mécanique  Propnétés de I'élément l Graphique |
3.Click onProperties. Wl Nom: [WheelbaseSketch

4.Rename the [WheelbaseSketch].

5.In the tabChart, configure as opposite. | Sélection : | Esquisse.3/Corps principal/Car_Body ]
: Mécanique I Propriétés de I'élément  Graphique

Remplissage
Couleur Transparence

()
l - i
Arétes
Couleur Trat Epaisseur

| ~ 1 v 1:013 mm «

Droites et courbes
Couleur Trait Epaisseur

[ -
Points
Couleur Point




| Mechanical Design - Wheel arches

For the modeling of the wheel arches we will use the previous sketch. This method will allow us to easily
modify their positions if necessary.

\ ) 10 minutes



Mechanical Design - Wheel arches

We are going to do the rear wheel arch. For that :

MY _e-RACECAR_FROJEC

1.Click on the DOTBrepresenting the location of the rear
axle.

2.Click the iconHole.

3.Click on thezX Map.

!a




Mechanical Design - Wheel arches

s T )

We will now define the properties of the hole: : =
Extension I Type I Définition du age l
. I Jusqu'au dernier @
1.SelectUntil the last one. 1
.‘ Diamétre :
2 .Enter [54 mm] for the diameter. r Profondeur f44,552mm
Limite : | Aucune sélection
3.Verify that the dimension for the depth is grayed out. l‘ Décalage: |Omm L4 = Eonde re%]”
4. Validate by clicking onokay. | | Direction Fond
Invmer' [L mité ;'
_ 'd Perpendiculaire a la surface Angle:120deg -
5.Rename the hole [RearWheelHousing]. i [120deg =
7N

4 |
B0k @ mite| _speco |

For more information on editing

;@‘ of the properties of an element,
i’»u consult the method sheet "Modify the

element properties.




| Mechanical Design - Shaft Support

We are going to make the support for the front axle.

\ ) 15 minutes



Mechanical Design - Shaft Support

Let's start with the sketch of the axis support, for this:
1.Click the iconSketch.

2.Select theZzX Map.

3.Click the iconCircle.

4.Click once to place the approximate
center of the circle.

5.Click a second time to set the radius of the circle.




Mechanical Design - Shaft Support

We are going to make the center of the circle coincide with the
pointHAS. For that :

1.Hold down<CTRL>depressed. C

2.Select the center of the circle.

3.Select stitchHAS. This will select both items at the
same time.

4.Click the iconConstraints chosen in a dialog box.

5.Activate the constraintCoincidence. @C ‘
[[] Distance

[] Fixe
. ] Longueur @ ‘4 Coincidence
6.Click onokayto get the result below. O Angle ClConcanticiis
‘D R 3y ol /Diametre D Tar gence

\CJ Demi-grand axe [ Parallélisme 1
D Demi-petitaxe [ Perpendicularité
‘D EYIEIE [] Horizontalité
‘D MilieLs [ Verticalits
:D Equidistance

6 /@ oK @ Annuler
‘ CL |

s =




Mechanical Design - Shaft Support

To size the circle;
1.Click the iconConstraint.
2.Click onThe circle.

3.Move the mouse then click to place the dimension.

4.Double click on the value to edit it.

5.Enter a diameter of [15mm].

6.Exit the sketch. @C

7.Rename the sketch [FrontAxleSupportSketch].

’O For more information on
vh ! creating constraints, see
the method sheet
corresponding.




Mechanical Design - Shaft Support

We are going to extrude the front axle support: [ Deinitio R R

~ Premiere limite

1.Click the iconExtrusion. Type: Longueur
32]) Longueur: |[25mm
2.Click onthe sketch of the circleonly if it is not Limite:  |Aucune sélection

already selected. -Profil / Surface -

Sélection : |Esquisse.7 [, ]

[] Epaissir |
3.Select TypeLength. (LA A=A |

] Extension symétrique

Inverser |a direction ]

4.Enter the length [3mm].

Plus> > l

N . -

5.Choose the opposite direction using the button
Reverse direction.

6.Validate by clicking onokay.

7.Rename the extrusion [FrontAxleSupport].



| Mechanical Design - Drilling

We are going to make the hole for the front axle.

\ ) 30 minutes



Mechanical Design - Drilling

1.Click the iconHole.
2.Click onthe ridgeof FrontAxleSupport as opposite.

3.Click onthe facefrom FrontAxleSupport. This creates
a hole whose center coincides with the center of
the circle clicked in step 2.

In the window that appears enter the following
parameters:

4.SelectUntil the last one.
5.Enter the diameter [6 mm].
6.Click onokay.

7.Rename the [FrontAxleHolel].

Diameétre : I

Extension l Type | Définition du ta e I
Jusqu'au dernier ( 4 ’ -

Profondeur :

Limite : | Aucune sélection \

Décalage: |Omm k3] - Edition de I'esquisse

@I

 Direction - Fond
Inverser | Il mité
4 Perpendiculaire 3 la surface Angle illmdeg

I.-i‘.;:(um'- sélection

6 )«uml




Model the cockpit

We will create the cockpit using:
Here are the steps to follow:

P The Imagine & Shape workshop.

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.

d. Model your car.
i. Introduction.
ii. Settings.
iii. Model the body.
iv. Model the cockpit.
v. Model the rear wing.
vi. Finalization.

> A subdivision surface.

cockpit

e. Assemble your car.

f. Create a drawing.

g. Control and modify your car.
h. Create realistic renderings.

i. Simulate machining.

4. Method sheets.




| Model the cockpit

We will create the cockpit using the Imagine & Shape workbench which contains very powerful and easy to use
tools.

\ } 30 minutes



Presentation Imagine & Shape

We used the Imagine & Shape workbench to draw
curves. We will now use the same workbench to
create form surfaces: subdivision surfaces.




Model the cockpit

Before creating the cockpit we will check the following
settings:

1.Check the setting opposite in:Tools > Options
> Shape > Imagine & Shape.

2.Check the optionOrigin-centeredtoPrimitive
Creation Center Fashion. This option guarantees a
centered positioning with respect to the origin.

3.Click onokayto apply these settings.

[ Comorn Gereral | Dapley |
Géndrl Update Propagation 1o Chibdren
.Mo MWM' 0 a
BR Compatitany

’mn e )
al "
:‘Nﬂ&hdmuu e Rens Y

Irfrastracture Automatc Wesght on Vertces
Conteption Mémigue

Forve

Wy Dymzed Shape Eato
B Gernratne Shape Deign

@ Cyche Menu ) Toslbar Meny



Model the cockpit

We are going to switch to the Imagine & Shape
workbench. To change workshop click on:

1.Start > Shape > Imagine & Shape.

__________________________________________________

] CATIA V5 - [MY_ e-RACECAu

n Démarrer Fichier  Edition




Model the cockpit

To create the cockpit:

1.Display theProfile viewby right-clicking on Side View
, thenHide/Show.

1.Click onTop view.
2.Click the iconSphere.

You then get the following window. This includes all the
tools needed to refine your cockpit and make it faithful
to your design.

Désactivé

You also obtain the display opposite for the sphere
created.




Model the cockpit

We will now place this ball in the right place. For
that :

1.Always inTop view, click onTranslation.

2.Place the ball very slightly in front of the drawing, the goal
being to be able to work the ball as close as possible to the
drawing.

3.Then go toRight view.

4. Then move the ball on the drawing of your cockpit
as below.

Désactiveé




Model the cockpit

You will notice that the sphere does not fill the red space on the
drawing. It is therefore necessary to enlarge it and give it the shape
of the cockpit:

1.Click onAll Elements Selection.

2.Click onAffinity.

3.A marker appears. Use it to enlarge the sphere.

4.Select the back side withFace Selection. Affinitystill
needs to be enabled.

5.Hold down<CTRL>depressed

6.Edit the shape using the guide.

¥ = 0,006 Hm &40l mm >




Model the cockpit

l.l:m ipu latia m 7 Wizig

7.Hold<CTRL>depressed.

8.Then select the front and top faces.

9.Click onAttraction.

10.A cursor is displayed on the screen, allowing to modify the
attraction of the volume towards the axes. Modify this
slider until you get the desired result.

11.Click on the toolEdge Selection.

12.Select the top back edge.

| =] -
| weaight || [44 %
13.Click on the toolTranslation.

14.Use the mark to match the volume with the
drawing.

15.Repeat the steps10ati13for the two edges at the
front. You should get the following result:



Model the cockpit

We are now going to thicken this volume so that it also
matches the shape of the cockpit seen from above:

1.Switch toFront view. j])

We then observe that the sphere is far from the
extrusion and that the cockpit is too thin.

2.Click the iconAll Elements Selection.

3.Click the iconTranslation.

d%

4.Move the cockpit as shown opposite.

5.Then hold<CTRL>and select the two vertical edges of
the front of the cockpit.

6.Click on the toolAffinity.

7.Finally, use the guideline to widen the cockpit to
match the red area of the drawing.
Display the table if necessaryTop Viewby right-
clicking on it and thenHide/Show.

8.Play with the affinity of faces for aerodynamics.




Model the cockpit

The surface we have created is an envelope, the interior
contains no material. So let's fill it in:

1.Return to the workshopPart Design. (Start >
Mechanical Design > Part Design)

2.Rename Subdivision Surface.1 to [Subdivision
Surface]. (Right-click thenProperties...)

3.Click onthe black arrowiconChopped off. This will
bring up other tools.

4.Click the iconFilling.

5.In the called windowlInfill Definition, check that the
object isSubdivision Surface.

6.Click onokay.

7.Rename Fill.1 to [Cockpit]. (Right-click then
Properties...)

You must obtain as opposite an overlap of the surface of
subdivision, and the material created by the filling.

8.Hide Subdivision Surface. (Right-click then

Hide/Show)

i

For more information
about: changing the
properties of an element.
Consult the method sheet.




Model the cockpit

Congratulations you have made the Cockpit of the car!




Model the rear wing

In this part we will model the rear wing of your

car. Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
i. Introduction.
ii. Settings.
iii. Model the body.
iv. Model the cockpit.
v. Model the rear wing.

Rear Spoiler

vi. Finalization.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.




| Model the rear wing

We will model the rear wing using two curves that we will draw by hand in Imagine & Shape.

The junction of the upper and lower surfaces of the aileron will be ensured by a fillet.

\ } 45 minutes



Model the rear wing

We are going to draw the first curve, which is the
extrados curve of the aileron: @

1.First go toCar_Bodyby double-clicking on it.

2.Enter the workshopImagine & Shape.

3.Click the iconRight view.

4.Click the iconSketch Curve.

5.Click the iconPlane Selectionin the tool palette.

Characteristic curves in
Aero Dynamics

6.Click on theZX Map.

7.Trace the curve of the top of the rear wing (in blue
opposite).

You can use the manipulation tools we saw earlier to
refine the drawing of your curve.

8.Rename the curve [ExtradosCurve] and change its color
to blue and its thickness to 5.

_30_ Deliberately leave the leading edge, so that the junction
t between the two curves will be done later with a

more precise way.




Model the rear wing

Let's draw the second curve, the underside curve of
the fin:

1.Click the iconRight view.
2.Click the iconSketch Curve.

3.Click the iconPlane Selectionin the tool palette.

4.Click on theZX Map.

5.Trace the curve of the underside of the rear wing (in
green opposite).

You can use the manipulation tools we saw earlier to
refine the drawing of your curve.

6.Rename the curve [ExtradosCurve] and change its

color to green and its thickness to 5.

i

Deliberately leave the leading edge, so that the junction
between the two curves will be done in a more
precise.



Model the rear wing

We will now use these two curves to sketch the rear wing below:
P Projection of the extrados and intrados.
> Connection leave.

> Aileron rear limit.

3mm fillets Aileron rear limit




Model the rear wing

To draw the sketch:
1.Go to the workshopPart Design. r-.-|‘~-_eF:MEC.AR_PRDJEC

el _e-RACECAR (MY

2.Click the iconSketch. 3}) it asody Larbod

3.Click on thezX plane.

4.Double-click the iconProjection of 3D elements.

5.Click theExtradoCurve. -
6.Click theIntradoCurve.

7.Hide the intrados and extrados curves
(right-click thenHide/Show).

8.Click the iconRoundedwhich is a little above
the projection icon.

9.Click onone of the projections.
10.Click onthe other of the projections.

11.Click to define the roundness.




Model the rear wing

1.Edit the dimension of the rounding and enter the value [6 mm].

2.Click the iconRight.

3.Click theExtradosCurve.
4 .Click theIntradosCurve.

5.Select theright.

6.Click the iconConstraints chosen in a dialog box.

7.SelectVerticality.

8.Click onokay.
9.Select theright. [ Distance [ Fixe
. . [J Longueur [ Coincidence

10.Select thevertical axis. a [0 acae O comeririci

O Rayan/Diarnétre O Tangence
. . ] Demi-grand axe [ Parallélisme

11.Enter aDistance Constraintof [40 EiDiristonse ILlpesndicisriee
O Syrnéttie [[] Horizontalité / |
O Milieu @ Verticalité ( 7 )

_jo_ For more information on creating O Equidistance

constraints between two elements,
see the corresponding method sheet.




Model the rear wing

To complete the sketch, it must have only one closed
contour. For that :

1.Double-click the iconLimitation.

2.Click the items following the guide below.

3.Click the iconLeaving the workshop.

4.Rename the sketch [RearWingSketch].




Model the rear wing

All that remains is to create the material. For that :
1.Click the iconExtrusion. [3@
2.Click onInsightand verify that the extrusion is on the

correct side, as shown below. If not, clickReverse
direction.

3.Choose TypeLength.

4.Enter a length of [47mm].

5.Click onokayto validate.
6.Rename the extrusion [RearWing].

— Premiére limite

Longueur

Longueur:

Limite: | Aucune sélection

Profil / Surface :
Sélection : | RearWingSketch [Z‘ }
(] Epaissir |

IFVErsSer |e cote

[] Extension symétrique
Inverser la direction ]







Finalization

In this part, we are going to carry out the different

operations to finalize the modeling of the bodywork: Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
i. Introduction.
ii. Settings.
iii. Model the body.
iv. Model the cockpit.
v. Model the rear wing.
vi. Finalization.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.

> The location of the propulsion system.

> Edge fillets.

» The central section of the car.

P The symmetry.




NOT land and pod.




Finalization - Propulsion System Location

We are going to remove some material to place the motor, the SpSetions buckenwss @A“emb'e’

battery and the pod. For that : Habillage avancé
Modéles intelligents

Er . T
. . . Inst a partird'und E..
1.SelectInsertion>Boolean operations> Withdraw. RalSESE SRS R Sormen

2 .Click on+ of t@ranchRules. L, Retirer| SpaceReservation

D& [Corps principal

Apres: | CenterCut

3.Click ont of t@)ranchVqumeReservation.

L SoaceReservation

4.Click onSpaceReservation.

5.Validate by clicking onokayin the window that
appears.

6.Rename Remove to
[Remove_SpaceReservation].

You should get a result similar to this:




Finalization - Leave

We are going to make the following holidays.




Finalization - Leave

1.First check thatCar_Bodyis the active level.

2.Switch to modeRealistic rendering with edges without
dead edges.

3.Click the iconEdge fillet.
4.Click on the edges shown opposite.
5.Enter [3 mm] for the radius value.

6.Validate by clicking onokay.

You can give back to the main body

its original appearance by disabling b
’-@ transparency. This will make it easier to select Rayon:
:]’/’ u’ rldges. s:::(je:sélectnon: ITangence
To deselect an item, click
a second time on it. Options

[J Paramétre de ratio conique: I‘:' 5

[[] Découpe des rubans

Plus>> I
/avulevl Apercu |




Finalization - Leave

Let's move on to the holidays. First of all :
1.Click the iconEdge fillet.

2.Select the edge opposite.

3.Enter the value [3mm].

4.Validate by clicking onokay.

Then we will use the edge opposite.
5.Click the iconEdge fillet.

6.Select the edge opposite.

7.Enter the value [3mm)].

8.Validate by clicking onokay.
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Finalization - Leave

For the last holiday, we are going to perform
a grouping:

1.Click the iconEdge fillet.
2.Select the edges opposite.
3.Enter the value [3mml].
4.Validate by clicking onokay.

You should get the result below:



https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

Finalization - Respect of the symmetry constraint

The car must be symmetrical after machining, we must ensure that it is perfectly symmetrical on the
digital model.

We have




Finalization - Central Cup

1.Click the iconChopped off.

& )Ty

2.Click on thezX Map.

3.Check that the orange arrow is in the same direction as
in the image opposite. If not, click onit.

4. Validate by clicking onokayin the window that
opened.

5.Rename Cut.1 to [CenterCut].

Elément de coupe: |Plan x




Finalization - Respect of the symmetry constraint

1.In order to better observe the result, return to mode
Realistic rendering with texture.

2.Click onmain bodyto select it.

3.Click the iconSymmetry.

4.Click on thezX Map.

5.Validate by clicking onokayin the window that
opened.

—5
—H
mUFarametres




Finalization - Respect of the symmetry constraint

Congratulations ! Your car is now perfectly symmetrical.




Assemble your car

In this part we will assemble the different parts that
make up the car.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
i. Introduction.
ii. Insert the axes.
iii. Insert the wheels.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.




Introduction - Assembly Process

wheels




Existing component with positioning

In this part we will insert the components with the
positioning tool.

@ This tool displays a small window containing the [Composant : Aded
part we want to insert. This view is handled in the
same way as in the CATIA environment. Thanks to
this we have easy access to the surfaces of the part
without being bothered by the rest of the assembly.

@ The interest of this tool lies in the option of automatic it [ Création sutomatique de contraintes
creation of constraints. You will be able to create the | Plus >> |

constraints using this tool, which makes
the assembly more ergonomic.

Don't forget to select the creation
automatic constraints




[34 Translated from French to English - www.onlinedoctranslator.com

Introduction

In order to add elements to the car, we must first activate «?')J
the product that will receive the different elements. PY_e-RACECAR PR

‘g-l"l-ﬂ‘? RACECAR MAY e Q'IE"?\ 1

QIEC

1.Double-clickMY_e-RACECAR. The product is highlighted
in orange to indicate that it is selected.

2 Verify that you are in the Assembly Design workbench. To
do this, look at the active workshop icon (located in the
upper right corner).

If not, clickStart > Mechanical Design >
Assembly Design.



https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

>

Introduction

You will notice that a constraint is already present in
the productMY_e-RACECAR. It is used to fix a
component, and is applied to the part Car_Body.

This constraint must be applied to the element that
serves as the frame in your assembly.

Any assembly must begin with the definition of the
parts that will remain fixed.

Check thatMY_e-RACECARIs indeed the active
product.

@ MY _e-RACECAR_PRO

A

glEYFarametres

=E _
L.]:)Felations

Contraintes

Publications

anlications

JECT




Insert the axes

In this part we will add the front axle of the car.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
i. Introduction.
ii. Insert the axes.
iii. Insert the wheels.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renders.
i. Simulate machining.

4. Method sheets.




Insert the axes

To start, we will constrain the axis with respect to the Alignement S

hole for the passage of the axis. 33) Composant | Rearéix.

1.Click the iconExisting component with
positioning.

f"'l. _e-RACECAR_PROJEC

2.Click on the productMY_e-RACECAR.

3.A file selection window opens. Select fileAxelin
the directory MiniF1e 2010 - StarterPackage.

4.Verify that automatic constraint creation is still
enabled.

5.Click theaxis.

6.Click thecar front axle. This appears when you bring
the mouse closer to the landing.

7.Click in theblank partof the viewing window. This will
create the constraint between the two parts.




Insert the axes

1.Then click onthe planwhich is displayed in the
viewing window.

2.Then click on theZX planepresent inCar_Body.

3.Click in theblank partof the viewing window.

4.Click onokay.

Alignement avanceé

Composant | Rearfxle, 1

m—

l;j;l Fixer le composant I

% La contrainke est créée

| ' Création automatigue de contraintes

Plus == I

Qr




Insert the wheels

In this part we will add the four wheels of the car in
the order below.

i
Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
i. Introduction.
ii. Insert the axes.
iii. Insert the wheaels.
f. Create a plan.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.




Insert the wheels

We will start by integrating the left front wheel. For this
we are going to constrain the wheel in abutment on the
shoulder of the front axle.

1.Click the iconExisting component with
positioning.

2.If nothing happens, click on the productMY _e-
RACECAR.

3.Afile selection window opens. Select filewheelin
the directory MiniF1e 2010 - StarterPackage.

4.Verify that automatic constraint creation is still
enabled.

5.0rient the wheel so you can see the inside.
6.Click on theplane of the wheel.
7.Click on theaxis plane.

8.Click in theblank partof visualization.

Alignement avancé 2] x|
Composant : Wheel, 1

/Y

'3 Création automatique de contraintes

l;j; Fixer le compaosant I

Plus ==

@ K




Insert the wheels

We are now going to force the rotation of the wheel with the
axle. For that :

1.0rient the visualization of the wheel so that you
can click on the map as shown opposite.

2.Click on theplan.
3.Click on thecorresponding plane on the axis.

4.Click in theblank partof visualization.

Alignement avancé

Composant : Wheel. 1

H—

cj/ﬁl Fixer le composant J

[ 4 Création automatique de contraintes

Plus >> |




Insert the wheels

We are now going to constrain the wheel axially with Alignement avancé 2] x|
respect to the front axle of the car. For that :

Composant : Wheel, 1

1.Click thewheel axle.

2.Click thecar front axle.

3.Click in theblank partof visualization.

4.Click onokay.

5.Click onEdit > Update. Or on the icon ofupdate.

[ 4 Création automatigue de contrainkes

l;j; Fixer e cnmpnsantj Flus == I

@ K




Insert the wheels

You have inserted the left front wheel of the car.

1.Use the same method to insert the other three
wheels, first displaying the motor inRules >
HPP_ElecMotor(Right-click then Hide/Show).




Create a drawing

In this part we will see how to draw up your digital
mOdel. ThiS Wi" aIIOW you to ChECk and |iSt the |y g Here are the steps to follow:
dimensions of the specifications.

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

ii. Personalize your drawing.
iii. Define the main view.

—— - l iv. Define projected views.
™™ 11 /06/2012 DPE\Wlng Title il .
- C v. Quoting.

T
XXX

PYETE TS Y B TSR eI T
XX NOM ENSEMBLE r—n REFERENCE PROJET

vi. Insert a realistic view.

T

Som S eeaRSee L g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.




Open a drawing

_____________________________________________________

n Démarrer  Fichier  Edikion

We are going to use a drawing sheet with a title block. \
For that : D Mouve J... k4 Q 1
1.Click onFile > New.... i@géerépartir de...

i ﬁ DUVEE. .. Chrl+O
2.Selectdrawingin the window that appears. . Eermer

3.Validate by clicking onokay.

Standard

Liste des types : IISO
. | Drawin Style de feuille
4.DefineA3 ISOas a sheet style. eatureDictionary ([s150
FunctionalSystem (e
EE Taille papier = 297 x 420 mm
. . art Echelle globale = 1:1
5.Also change the orientation toLandscape. Process A) —
Sélection : ‘ o
|Drawing . = )I'sag_ ‘
6V8|Idate by Cllcklng OnOkay. Cacher en démarrant I'atelier Drafting
9 0k | 6 pouler
The drawing sheet opposite opens: =7 S — - = =
n%;““:“;— Drawing Title
- A3 ue@ DASSAULT SYSTEMES
aalool o L




Customize your drawing

We are going to configure the drawing, by choosing
the projection mode, and by modifying the text in the

title block.

Tﬁ“é‘ur name :I _
e OO Drawing Title -
Ty Li SEE—
— 11 E—
A3 ﬂ DASSAULT SYSTEMES of .

o m—]c] .
1:1 ] XXX XXX |1f1: =

Fldedml f ddddsdilod LRt dea” LN e

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.
i. Open a drawing.
ii. Personalize your
drawing.
iii. Define the main view.
iv. Define projected views.
v. Quoting.
vi. Insert a realistic view.
g. Control and modify your car.
h. Create realistic renderings.

i. Simulate machining.
4. Method sheets.



Customize your drawing

Now we are going to modify the text present in the title

block. For that :
1.Click onEdit > Layer Background.

The background changes from white to gray. Now by
double-clicking on a text, you can modify it.

Example :
2.Double-clickDrawing Title,
3.Enter the title of your drawing.
4.Click onokay.

Modify the elements of the title block to your liking.

5.To quit the "Layer background" mode, click on Edit >
View Layer.

You have configured your drawing, we can start
drawing.

_____________________________________________________

________________

futre selection, ..

alt+Enter

Fond de calque

1
| | DESSTHE PaR:

I
| | DATE:

! IDASSAULT SYSTEMES
DATE:

lDrawing Ti{&\e@i

| 11/06/2012
[} Tl =

[
5] = ==

XXX NOM ENSEMBLE REFER PROJET
:m‘l’ i
| AZ | Editeur de texte = =
i Drawing Titl 3 N
i rawing Title
11:2 3

_____________________________

Aukre sélection. ..

ale+Enter

Calgue des vues

(5

Objet TitleBlock_Text Title 1 »




Define the Main View

We will start by inserting the main view of our
drawing. We will use the side view as the main view. (s Here are the steps to follow:

| >

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

i. Open a drawing.
ii. Personalize your drawing.

iv. Define projected views.

v. Quoting.

vi. Insert a realistic view.
g. Control and modify your car.
h. Create realistic renderings.

i. Simulate machining.

4. Method sheets.




Define the main view

The main view serves as a reference to create the other

views. To set it; @
1.Click the iconFront view. S

2.Then in the menu bar, click onWindow > MY _e- N
RACECAR_PROJECT.CATProduct. j [donvele Fenstre

You will display the assembly of the car. Mossique harizontale
Mosaique verticale
3.Click on thezX plane, which cuts the car in half. Cascade

This will open the drawing again with a preview of
your car as below.

e e e e — Y v 2 A3 _Blank_sheet_1",CATDrawing
@
] ; =-9,|MY_RACECAR
. ~& Car_Body
a : -'-e;oi Car_Body
g i —27 Plan xy
" i — 27 Plan yz
i -y - B
- *;32 = hm;..'..;'f""“"; E #-di Parametres

___________________________________________________________________________________________



Define the main view

Now we will place the car as below. For that :

Click and hold the green frame surrounding the car,
then move the view to the desired location.

Click outside the green box to validate the drawing ,ﬂ'rr
of the car. - S h_fj T

Leay
VOTRE NOM

o A082012 Drawing Title

a
X ™ 3 T T
o NOW ENSEMBLE | REFERENCE PROJET =
£ _

. =




Define the main view

Finally, you will modify the properties of the
view. For that :

1.Right click onFront view.
2.SelectProperties.
3.Select tabView.

4.Change the scale to [1:2].

5.You can also, for example, display thehidden lines.

6.Click onokayto validate.

"'I]'"'":"I"'I'I'l"l"l"l"l"l'f'l"l"r'i"i'l":
1

e

Centrer le graphe

Centrer sur

M Couper Ctrl+X
Copier Ctrl+C
@3 Coller Ctrl+V
Collage spécial...

& Propriétés Alt+Enter

Propriétés 12| B |

Sélection : IVue de face/ViewMakeUp 3/Calquel v
| Grphique |

T Visuslisation et comportement =l
4 Cadre de la vue

[ Verrouillage de la vue
[] Recadrage visuel

Echelle et orientation 7
Rotation 4 0deg Echelle:{1:2 | 4 )

Habill
i@ Lignes cachées| 5 3 Spécific nies dans le30 [
;m \.,; i




Define projected views

We will now define the auxiliary views from the side
view. In this way we will add the top view, and the
front view.

~ osaug Drawing Title

TIE RO T TN TN ERRIT e T ¥
NOM ENSENBLE | REFERENCE PROJET

e Here are the steps to follow:

| >

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

i. Open a drawing.
ii. Personalize your drawing.
iii. Define the main view.

v. Quoting.

vi. Insert a realistic view.
g. Control and modify your car.
h. Create realistic renderings.

i. Simulate machining.

4. Method sheets.



Define projected views

Auxiliary views are defined by main ra.
To set the top view

Click onthe little black arrowd

Click the icon

Move your mouse below you can view

the preview of

Click to insert the drawing of the

-—

UVOTRE W

{9 030
L4

LR

Drawing Title

"7 o ENSOMLL

RIFERDNGL FRGVET

A 1S

T

E‘
2o g ‘

G-

T ™ L

HE AR

: IH'IF |

r

T VOTRE o 3 r

0012 Drawing Title

L —

o * A ENSENOLE, < | RIFIRENGE PRRET

':ﬁs % BT P

102 wxx { A |

L] 1 G I | ] 1 A

ummmmﬂ-mmm




Define projected views

1.You can now insert the front view using the same
method.

T | © | M | w I o | | o l >

" VOTRE NOW d 2 1

 a0eiz0n2 Drawing Title f

oF i:: wu ensewsne | merenence maover |

- B £ -
A3 (3@ - '

1:2] XXX 1 1/1 :




Quoting

We are going to finish the drawing by adding some

dimensions. -’ Here are the steps to follow:
SHRNE] BERNL JRARE RRRAN :RAAR RRRAL FRANE RRRRE - AR AN L IRRRN ARAN - BURRY WAL .
1. Introduction.

2. CATIA V5 QuickStart.

(i aekwily
E\ ¥ (/ has. Draw your car.

b. Open your project.
vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

105.93
101.77
57.87

i. Open a drawing.

Drawing Title [— ii. Personalize your drawing.
- | orEweeeE | werenevce mover | iii. Define the main view.
A3 0 . . . .
e BT (2 RS — iv. Define projected views.
1:2 [ XXX 1 |1/1 —
THESSI SERRTURREEY - I . FEREERREERIARARY I

vi. Insert a realistic view.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.



Quoting

We will start by creating the dimensions on the side view.
For the diameter of a wheel:

1.Click the iconQuotes.

2.VS

A dimension of the diameter type appears, you can

move it by moving the mouse. When the location suits
you:

3.Click to fix it on the drawing.




Quoting

Let's continue the dimensioning by the depth of the housing of the
propulsion system. For that :

Click onthe little arrowicon to bring up
other icons.

Click the icon

Click on the edges below.

Click to fix the dimensions at the desired places.

You can use this tool to lay your dimension
horizontally.




Quoting

We will now see how to place a dimension between
two elements. We will take the example of the
minimum thickness of the front wing.

Click the icon
Click on the lower part of the aileron.

Click on the upper part of the fin, where you
think it is thinnest.

A yellow diamond appears telling you that the anchor
point on the top of the fin is here.

If the anchor point is not the correct one, hold
down the key<CTRL>pressed to show the
different anchor points (blue cross).

Move the yellow diamond (Drag and Drop) to point
1.

Click again to place the dimension.




Quoting

You are now able to complete the side view, as shown below.

© 26.43

Side view

F. : .
Q Dimension requiring the use of anchor points. éj Cote projetes
F

é‘}- Forcer une coke sur ['&lément
When creating a dimension between several elements, the g Farcer une cate harizontale dans la vue

direction may not be correct. In this case, right-click then 5. 1 Forcer une cote verticale dans la vue
Representation of the dimension, then choose from the )

options opposite.

F
%‘}- Forcer une cote selon direckion

L
%r\" Cobe wraie grandeur




105.93

Quoting

Continue to complete the top view as shown below.

77

.85

101

Top view

<> Dimension requiring the use of anchor points.

I T i

' 57.57




Quoting

10.Finally, complete the front view as below.

-
-7 .

81.04
/77.46

=

R ¢ =

[ — — -

Front view



Insert a realistic view

We are going to add a realistic view of the car to
our drawing. iy Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

105.93
57.57

e S L ! I i. Open a drawing.
e 1 | ii. Personalize your drawing.

Drawing Title
iii. Set the Main View.
- iv. Define projected views.
s v. Change properties.
vi. Quoting.

" NOM ENSEMBLE - rmésrsnsuce PROJET

g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.



Insert a realistic view

The realistic view depends on the view currently used
in your assembly. Before carrying out this
manipulation, orient your car as you wish. Next :

1.Click the iconIsometric viewlocated in the same
toolbar as the projected view.

2.Click onWindow > MY_e-RACECAR_PROJECT.

3.Click on the partCar_Body, making sure that the
My_e-RACECAR_PROJECT product is activated.

|

4.This operation returns you to the drawing window
with a view equivalent to that of the assembly.

A

5.Without paying attention to its location, which we
will modify later, click anywhere on the drawing
to validate the view.

- [ G




Insert a realistic view

We are now going to modify the properties of this new
view to integrate it perfectly into the drawing.

1.Right-click on the blue frame surrounding the view.
2.SelectProperties.

3.Select tabView.

4.Check that the scale is [1:2].

5.At the bottom chooseBitmap-Picture.

6.Click onOptionand choose the settings below,
then clickApply, thenokay.

-~

Options du mode de génération | ¥ £

Image Bitmap
Mode Iﬂendu réaliste j E
Miveau de détail (DPI) -

Pour la visu |Ham j 580,57 |=
Pour implﬁsiunl Haut j 580,57 H

3 érnque/ViewMakelp 8/Calquel
Vue |

Visuabsation et comportement

& Cadre de la vue

[ Verrouillage de la vue
[ Recadrage visuel
Echelle et orientation -

[[] Générer uniquement les piéces plus grandes que |0mm
R i

& 123 Jiad che
Mode de projection de ks vue

Ilmoge Bamap

Style de vue générative

I ;l
Hays ORI FUTS DS E

&

=
|

9 ok | 9sppiguer| _Femer |




Insert a realistic view

> Congratulation ! You have completed the drawing
part.

>  You can now save the drawing in Drawing format, or
by using the command, File > Save As, save it as a
PDF. :

105,93
101.77
£7.57

] = A e N .
e T
sl e Drawing Title [H—
CAT D raWi n g Fi Ie " x:: " Now ewseusle | RereRence phover [
i ’-“Aa BSRLT SYSTEUES o !
1:2] xxx | 1 11—




Control and modify your car

In this part we will see how to control the car. These

checks will identify a desi problem. Here are the steps to follow:

next.

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.

i. Mass control.

ii. Thickness analysis.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.




Control and modify your car

In this part we will see how to control the car. These
checks will identify a problem, which we will then

correct.

We will start by controlling the mass of the car
assembly. This control will also allow you to visualize
its center of gravity.

Volume
Aire

Masse

— Caractéristiques

5,222e-004m3
0,13m2

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.

i. Mass control.

ii. Thickness analysis.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.



Mass control

CATIA allows you to calculate the mass of your car based
on the materials applied to it. For that :

1.Double click on the productMY_e-RACECAR.
2.Make sure you are in the Assembly Design workbench.

3.Click the iconInertial measurements.

4.You can now control the mass of your assembly. You
can also see on the visualization the location of the
center of gravity as well as its coordinates with ),
respect to the origin of the frame.

o

Définition
e %I Sélection | MY_e-RACECAR

Résultats

Type: Volume *

— Caractéristiques Centre de gravité (G) ——
Volume |5,222e-004m3 Gx |102,435mm

Aire {0,13m2 I Omm

Masse [0,29kg [ 4 )[3286mm

Densité |Pasuniforme <

[] Garder les mesures Créer la géométrie Exporter |  Personnaliser... |

Center of gravity and axis of
| thrust



Thickness analysis

We are going to perform a thickness analysis using
CATIA. The specification states that no part of the
car's body should be less than 3mm thick. The tool
we are going to use is ideal for checking this.

14} L T I T -

2 Ao

JBHY, AN @ GPIRASE WTHASAASATILNE & =88 & #OLUGLEO ] pAKE ¢ BT

Lt @ 01t e A b e VA | Pt snd b It B (8 | e My Ve 08 1 et | @ Aget) 50 o @ V0 8 AR e e (8 s w | Tt 88 100 b 1 S N

b . Here are the steps to follow:
\/' “I

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.

i. Mass control.

ii. Thickness analysis.
h. Create realistic renderings.
i. Simulate machining.

4. Method sheets.



Thickness analysis

The thickness analysis is already introduced in the
project tree, it is ready to be used. To use it:

1.Go to the specification tree, and open the branch
Car_Body.

2.0pen the branchThickness Analysis.

3.Double-clickWallThicknessAnalysis.

4. The window called Wall Thickness Analysis below
appears, click onExecute.

Entrées = Options I Couleurs | Sections I
Actrvation
L l3mm E

0> [fmm =)
Affichage de I'épaisseur

‘4 Analyse locale [_] Afficher la sphére
@ Discret O Souple

Graphiques

(] Transparence I
(] Pas d'aréte vive |1mm @

Préférences

Réinitialiser les propriétés visuelles




Thickness analysis

> Exploitation of results :

Entrées | Options  Couleurs l Sections I

[_] Echelonner automatiquement




Create realistic renderings

In this part we will see how to achieve a realistic

rendering of your assembly. Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.

g. Control and modify your car.
h. Create realistic renderings.
i. Introduction.

ii. Painting.
iii. Decals.
iv. Returns.

i. Simulate machining.

4. Method sheets.
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Create Realistic Renderings - Introduction

Here is how the creation of a realistic rendering works:

P> Application of a paint that will be the main
color of your car.

> Addition of stickers to decorate and dress the car
with the different logos of your sponsors.

P Setting up the rendering scene, involving setting
the lighting, ground, and
the environment.




L Create Realistic Renderings - Process

Basic painting

©

Stickers

Staging



Create Realistic Renderings - Painting

In this part we will see how to achieve a realistic
rendering of your car. We will start by defining the
base paint of the body.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Introduction.
ii. Painting.
iii. Decals.
iv. Returns.
i. Simulate machining.

4. Method sheets.




Painting

The application of a paint is carried out in the
same way as the application of balsa. For that :

1.Click onApply materials.

2.Click onOpens a catalog of materials.
3.Select the CATIA default catalog:
CAProgram Files\Dassaulk SyskemesiBl9inkel a\startupimaterials\Catalog, CATMatkerial
4.Click on the tabpainting.

5.Drag and drop the paint you want on the body of
the car.

6.
7.

[F“-w e vt peman par el p 0

ok | Comaruction | Duers | Mbtma | Midins

o 48

Al

(] e e Pchinr

The paint should now be visible on your car provided you
are in the correct, realistically rendered viewing mode.



Realistic Rendering in CATIA - Stickers

In this part we will see how to apply stickers on the
car, but also modify their properties. We will use two
styles of stickers, those that will be used to color the
car and the logos.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Introduction.
ii. Painting.
iii. Decals.
iv. Returns.
i. Simulate machining.

4. Method sheets.
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The PhotoStudio workshop

To apply stickers we will use the PhotoStudio
workbench. This allows you to create:

environments.

Various types of lighting.

A turntable animation.

Cameras.

Apply stickers.



Sticker Tips

better quality for the renders.

Please note that the GIF format cannot be used.

It is strongly advised to use high quality images. To : -:

do this, create filesimages with high resolutionto

avoid pixelation during renders. E '

You can use images in JPEG and BMP format but

prefer BMP format (bitmap)which will give you a

You can use many stickers, feel free to create \

them separately. In this way, if an element no

longer suits you, you can modify or delete it. "
1
—1

The stickers overlap as you add them. Thus, the last
sticker added will pass below all the others.Before @
you start, think about the order in which you

will import them. E::::I

S




decals

We must first go to the appropriate workshop. To do {

this, start by opening the Photo Studio workbench.
Sl ]

EJ CATIA V5 - [MY_e-RACECAR_PR

1.Check that the fileMY_e-RACECAR_PROJECT is open

because PhotoStudio can only be used in n Démarrer  Fichier Edition

_________________________________________________________________

an assembly context.

2.Click on :Start > PhotoStudio
Infrastructure.

As we want a realistic image use
perspective display. For this

3.SelectView > Re Perspective Style.




decals

Now we are going to stick a sticker that will be used to
color the car, like a colored band for example. For that :

1.Click the iconApply a stickerwho

is located at the bottom of the screen.

Sélection [0 élement L]

The window for configuring the sticker opens. |
Texture I Eclairement l

2.Click on the sticker icon. This will open a window Image | C:\Program Files\Dassault Systemes\B20\inte| |
a”OWing you to choose it. [] Utilise la normale []rverse arientation de |z normale
3.0pen the fileYellow Stripelocated in the Flip Clu Oy
directoryMini F1 2010 - Start Package. Echelle U s S ]
4.To define on which parts to apply the sticker, click on Echelle V RTTT T 7 T uf
Main bodyof the room Car_Body. Position U ROITT T T T

Position V ROCC o O =
Ornientation RH SRR | .|

WY _e-RACECAR_PROJECT

@ I @ Annuler |

o



decals

We want to make a strip of yellow color. To resize the
sticker:

1.Click onchainto the right of the linesScales. This will

Taille| 32,31 mm &
allow you to edit the two dimensions separately.

4

2.Enter the value [9] in the lineU-scale.

Sélection | 1 élement 2

3.Enter the value [0,2] in the lineV-scale. ,
Tedure l Eclairement I

4.Click in a row other thanV-scaleto update the B E\Stickers\ellow Skripe.bmp
display. ‘ [] Utilise 1a normale [ Irverse arientation de la
Flip Ou Ov
You ;hould get the following result. If not, reverse the Echelle U s O |
previous values. [ Echelle V QT O =
Position U ROIT 77 7 1Ty =
Position V Ry s
Orientation RO o o s

@ 0K @ Annuler

J
~




decals

To move this sticker wherever you want, you have two
methods:

First method:

1.Enter a value [200 mm)] for example, in the lineV-
Position.

2.Click in another row of the window to apply the
modification.

3.0bserve the result on the car and decide whether this
value should be higher or lower depending on the
desired result.

Advantage:

*  Placements are precise, which comes in

handy when stickers need to be symmetrical.

With positive values on one side and
negative on the other.

Inconvenience:

*  The trial and error to find the right
position values can be long.

Taille | 32,31 mm |2

=

election Il élernent )

Texture Eclairement |

Image I E:\Stickers\Yellow Stripe.bmp .|.|.|J
[ ] Wnilice la normale [ Inwverse 'orientation de |2 normale
Flip v v

Echelle U NI oo O =)

Echelle V lll]:l e 1

Position U RITTT T o0 0 I =

Position V I]]]Illllllumlﬂ
Orientation ML T o001 L0 =j|0 deg

—




decals

Second method:

1.Click onokayto close the sticker properties window.

At the bottom of the specification tree you find
the categoryStickers.

2.Click onSticker 1to select it.

3.0bserve the compass that is attached to the sticker.

4.Using the compass you can now move the sticker
along the axes that interest you.

Advantage:

* Fast and intuitive sticker placement. Ideal
for logos.

Inconvenience:

* Placement is imprecise. Problematic for
stickers which must be symmetrical.

ﬁ-AutncuIlants

L@Aum%nt 1




decals

!
:Ne;(refgoing to cl?angbe a selzting thhat vlviII li(rr;pror\]/e thE =-Autocollants
ook of your stickers by making them look brighter. For ‘ g‘

Autocollant 1

this you must: Q@.

- O X

1.Access the properties window by double-clicking on a
sticker at the bottom of the specification tree.

Taille | 32,31 mm E‘

2.Click on the tabIlluminance.

Sélection Il élement

Texture Eclairement

3.Increase Reflection coefficient to [0.20]. So the sticker

will have the same reflection coefficient as your
paint.

You can check that the coefficient of the paint used is
the same by double clicking on the material you

.;;:g'-z
[[] Utiliser une couleur transparente .
Alid

Couleur -—_J _—j

Luminosité _ J |0,80 E
Contste T om0 2]
S [ O

e e T Refledon I T [0

L3 Y6 RACECAR_PROJECT Fendu | Héritage | Proprigtés de ['élément I Analyse | Composites | C |

applied to the main body. Transparence [ [o00 [
3@ |
|

o Taille du matériau:m e e |
u
sz E |
Type :I'-.-'aleur par d&faut j

S

Eclairement | Texture |

e e e e e e e T i e e — S — i e et s it el e e . —




decals

Now you know how to insert sticker, move sticker, edit
sticker.

You can repeat the operation as many times as you
wish to obtain, for example,

against.

Remember that the order in which you add the
stickers is important. For example here, the red
“Q‘ stripe was added after the blue stripe. And
& [ remember to rename your stickers, they will be
easier to spot in the specification tree.



decals

You can also apply stickers in the other direction. For

that : @E:

1.Click the iconApply a sticker. The window for
configuring the sticker opens.

2.Click on the sticker icon. This will open the window to
choose it. Open the fileYellow Stripe.

3.Click on one side of the car. It is important that this
face beperpendicular to the ground. Indeed in
this way the application of the sticker will be
vertical.

4.Now click on theMain bodyof the room Car_Bodyto
apply the sticker to the entire car, not just the face
you just clicked.

5.All you have to do is play with the scale and position
parameters to size and move your vertical face.



decals

In the same way you can apply the logos of your
sponsors and decorative logos. Here are some tips for

applying your logos:

1.To change the size of a logo use the orange frame
that surrounds it by clicking on its corners.

2.Prefer the face selection rather than the main body,

otherwise your sticker will appear on two or more
faces. The example opposite shows in orange the
faces that have been selected for a logo.

3.The logo may be reversed. To correct this problem,
use the optionsFlipopposite.

Taille

=4

Sélection Il élement

o

Texture I Eclairement |

Image rE:\Stickers\DassaultSystemes.bmp

[ Utilise lIa normale [] Inverse |'orientation de |3 normale
Flip

Echelle U 11[1—5 =
Echelle V s e T FOR = _.'
Position U s W | _ljm
Position V ROy gjm

Orientation a1 | :]IO deg E

@ 0K | @ Annuler|




decals

4.If your decal is on a can declare and you
this color co For this: sparent.
nas.In the property window possible in : EJ
double-clicking the autoc s the tree of |

specs, click Illuminance.

! DASSAULT

SYUSTEMES

n.Check the optionUse r
transparent u.

vs.Click on the icon of theP

4 ‘
d.In the small window which click on | Coviem Tt e ‘
color which should be tra the in = 1l (@ 0C ) @ Annuler|
image. o '

e.Click onokay.




Realistic Rendering in CATIA - Renderings

Finally we will see how to generate the realistic image

of your car. Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.
g. Control and modify your car.
h. Create realistic renderings.
i. Introduction.
ii. Painting.
iii. Decals.
iv. Returns.
i. Simulate machining

4. Method sheets.

-y T T WV T TR




. Renders

Choice of decor

Light adjustment

Placement

Image calculation




PhotoStudio Easy Tool

To generate the image we will use the rendering
method offered by the Photo Studio Easy Tool. This
allows you:

@STO add decor.
manage the reflection or the transparency of the ground.

@ Easily control lighting, and realistic shadows.

s —

Scéne

rPréeléﬁni | Favoris  Personnalisé I

Eclairage par défaut : pid b Q»O |

Qualité:  |Elevée ~|

'3 Eclairage réaliste
@
. ) . ‘ (O Personnalisée I 300 E Pixels??ouce
@ Configure the rendering quality. e ' Ve pa—
@ i -
& Fond
lmagc:] C:\Program Files\Dassault Syst-@ H A S
([ Etirement d'image I ‘
(@ sol

Transparence : jf——— (0,00 |
Reflesion:  JF———— [003 2

@ 0K | 9 Annule|




Renders

Let's start by setting up the scene. For that :

1.Click the iconPhoto Studio Easy Tools.

2.Click the iconSelect scene.

> ai | Favoris | Personnalisé

eal®

3.Select the image of your choice or if none suits you, [|| Ectsirage par defout:
go to the next step. |

4.Click on the tabCustomand set the following
parameters:

nas.Default lighting:a light.
b.Ambient: [0.10].
vs.Diffuse: [0.50].
d.Specular: [0.80].
e.Shading quality: [1.0].

.If you want to use a custom image, click the
iconbrowse image.

g.Activate itGround, and the reflection at [0.06].

B |= Fond | I§
.. Ima e:{C'\Pto ram Files\Dassault S nﬁ 4f
i@ Characteristics of a - hat, rp ) i
E light source. | Exwervient dimage |I
Ml |S sl i
Transparence : Jf° 000 |8

=g
| Réflexion:  JI—— [003 49.




Renders

If the default lighting does not match your image
(orientation, colors) you can configure it this way:

Double click on the lamp to be able to change the
color. For natural lighting, use white.

Here are some settings depending on the circumstances:

Sunsets: [R=255];[G=205];[B=105].
Backlight: Ambient: [0]
Diffuse: [0.95]
Specular: [1]

By clicking and holding the click on the lamp you can
change its orientation by moving the mouse. You can
see the changes in real time on the car.

When the lighting suits you, you can click on to
validate the lighting configuration.




Renders

Now try to place your car in your environment. To help

you. Perspective effect, and point
leak.

1.The grid represents the ground, the shadow and
the reflection will apply on it.

2.Try to match the gridlines to the perspective of your
photo. The car should look like it fits into your decor.




Renders

When the view suits you, you can save it by creating a
camera. For that :

1.Click the iconCreate a Camera.

You will notice that a frame has appeared, and a
camera is now available in the specification tree.

.
N R

=-Applications
-Galerie de tableaux

i—CIaméras

L Caméra.1

s




Renders

To avoid having to do a long calculation, you can
designate a calculation area that will allow you to
check the correct settings for your scene. For that :

1.Click onDefine rendered area.

2.Mark out a small area that allows you to control
the lighting on the 3D model.

3.Click the iconRender.
4 Wait...

You can now analyze the computed image plot to
choose whether or not you can start computing the full
image.

Here is the final step, you will launch the calculation of the image.
For that :

5.Click the iconRender.

6.Wait... the time to calculate an image varies depending on
the capabilities of your machine and the details of the
image (reflection, transparency,
lighting,...).

Rendu...

2% terminés
Temps restant estimé: Tmin 47sec




Simulate machining

In this part you will learn how to carry out the

virtual machining of your car.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.
has. Draw your car.
b. Open your project.
vs. Create an immersive sketch.
d. Model your car.
e. Assemble your car.
f. Create a drawing.

g. Control and modify your
car.

h. Create realistic renderings.
I. Simulate machining.
i. Machining process.
ii. Generate an APT file.
iii. Generate an ISO file.
4. Method sheets.




Simulate machining

This tutorial will introduce you to the basics of CAD/CAM (Computer Aided Manufacturing Design).

Important :

The parameter settings given in this tutorial are designed so that the machining is carried out at the
ESSTIN with the Stratoconcept machine and a very specific set-up. These settings will not be the same in
the case of machining with another machine of the Charlyrobot 4U type.

P Presentation of the ESSTIN assembly:

Movable part screwed onto the
fixed part. This part will be returned
to achieve symmetry.

Knives for

hold the block
balsa wood

machining

%\

Part fixed on the table of the
machine




Introduction to Computer Aided Manufacturing (CAM)

P The manufacturing process of your car
consists of several stages. This chapter will
show you how to create a manufacturing
process to drive a 3-axis machine with fixture.

P Advantage: as the process is integrated with /
CATIA, you can modify your
design and update your process without

7

having to start all over again. e DassaultSystemes_ManufacturingProcess.CATProcess
| | M G [N M (M|
> You will go through the following steps to | Emsembledesurtpaiseurs [fwcane e
create the CAM process: Zone: Elément surfacique.l ji

placez |a souris sur une zone en couleur de 'image

1

|~ Surépajsseur sur la piéce : 0,5mm

b urggglssaursur |%Bstacle:2rnm .
| an

al Secune
Point d'engagemerBrut ’
= | |

© Open a predefined machining
process in CATIA V5.

C  Define the geometries to be machined.

€ Simulate and check the smooth running of
the machining.




Machining process

In this part you will learn how to carry out the
virtual machining of your car.

? P.P.R

=~ 3% ProcessList

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

. 3. Your racing car.
L DASSAULT_SYSTEMES_ManufacturingProcess

"’% DS_MyRaceCar_Machining_Project

='a

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

f. Create a drawing.

g. Control and modify your car.
h. Create realistic renderings.

= | Manufacturing Program

L@é Tool Change.1 T2 Fraise 2 tailles D6
— 4% INDEX1 ( Indexn® 1)

—g Sketch

—Q Parallel Plan
Pb Profil Level Z

— % Axte Drilling
L 2 :
ﬁ'i Tool Change.10 T1 Fraise 2 tailles D 6

i. Simulate machining.
i. Machining process.
ii. Generate an APT file.
iii. Generate an ISO file.
4. Method sheets.

"%‘,3 Operator COPY.8 ( Indexn® 1)

=

—:XF Machining Process List.1




Machining process

You will now complete a predefined machining process for CATIA. In CATIA you can machine using different
methods, and many of them could have been used to machine your car.

Below are the different characteristics of the predefined process.

> The mechanical characteristics explain why it is easy to machine balsa compared to metals like
aluminum or steel.

250000 9000
8000
200000 2000
6000
150000
M Balsa 5000 M Balsa
100000 uAIgmlnlum 4000 uAIgmlnlum
M Acier 3000 Ll Acier
50000 2000
1000
0 - 0 -
Module d"Young (Mpa) Densité (kg/m”"3)

P»95% of the parameters specific to the machining of the car are predefined.



Machining process

All the parameters specific to a 3-axis machine with a specific assembly are predefined.

If you want to use a 3-axis machine without specific assembly, you can find the corresponding
chapter in the Method Sheets.
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L Machining process

ﬁ DassaultSysternes_ManufacturingProcess. CATProcess

Loading the
rocess '
P Es;ca:hshment Update and
QLS G simulation of
the draft

Update and
Update plan simulation
does simulation parallels
of
contouring

Symmetry :
U.pdate .and of the Generation of Machining
simulation of car ISO code

drilling specific



Machining process

First, you will open the manufacturing process file. For that :
1.Save and close all open documents.

2.Click onFile > Openand select the file named:
DassaultSystemes_ManufacturingProcess.CATProcess

As you can see the official car is you will have to on the machining fixture. So the first thing that
do is replace it with your v

ﬁ DassaultSysternes_ManufacturingProcess. CATProcess @

N\

B

mgs sl &

G L EE R e O e L e R R

165 B & w2 P BER 2P AQASBA6EE omLo% L 2,
|

[ Sélectionnez un objet ou une commande [




Machining process

To replace the car:

*‘ [ Produ
\/
1.Double click on the product ’ 7

MY_RACECAR_PROJECT.

ctlist

@ centering (centering2)
ar_Body_To_Replace (MY_e-RACECAR.1) @

2.Right click on the part
Car_Body To_Replace. |

knifel (knifel)

3.SelectComponents > Replace Component.

4.Choose your fileCar_Body.CATPart.

The window opposite appears. It contains the different Impacts lors du remplacement .=

EIementS that will be impacted by thlS replacement. Ces éléments vont Etre impactés par la commande, Youlez-vous continuer 7
Type

Source

COMMEXION Coincidence. 23 MY _RACECAR_PROIECT

. . COMMEXION Coincidence.24 mWY_RACECAR_PROJECT

5.Click onokayto validate. You should get the result CONNEXION Coincidence.25 MY RACECAR PROJECT
b e | ow COMMEXION  Coincidence.23.1  PPRProduct!tern 1!MY_RACECAR _PROJECT

COMMEXION  Ceincidence241  PPRProductlftern 1!MY_RACECAR_PRCUECT
COMMEXKION  Coincidence251 PPRProductTtem 1!MY_RACECAR_PROJECT

!E-%F_Iﬂ cen tE' I'I N L:.] I:CE' N tE' rl N g .2:' Voulez-vous remplacer toutes les instances de I'élément sélectionné ?
@ Oui O Non

1 & Annuler I
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Machining process

Our car must be in place on the assembly
1.Check that the car is well centered and that the assembly is in place.

If you notice that your car is not well placed on the movable part of the assembly, you will have to reposition
it.

HiEER fhodn T

L FY BDIBORHLEEES 2 | Qg

[
ke
aév
%
e
5
o
%
®
g
%
&,
=

& 5
& id
o (47
g :
7, L
& &
R P BMEGE wHemQAIZBAT0EE ® = 5 m=AcE B R e B LH43QAQALAT0BE ® 3 S48 ffmw
] Sélectionnez un objet ou une commande [ |
A poorly fitted car. o A car puts correctly on the assembly.

G



Machining process

é‘% DS_MyRaceCar_Machining_Project
Now you are going to edit the operations presentin Manufactun‘ng Program
the ma.chlnlng program. Below are the main &8 Tool Change.1 T2 fraise 2 tailles D6
operations. ot
P 415 INDEX1 ( Indexn®1)

You need to edit a total of 4 operations for the 5
. . . . Sketch
first side, and a mirror operation for the second.

% Parallel Plan
Profil Level Z

.ﬂ,_ Axle Drilling

1.The roughing first removes as much material as
possible from the balsa block in a minimum of
time. After a sketch, we get a car made of
strata.

2.An operation of parallel planes makes it possible to refine
the horizontal walls.

3.Contouring makes it possible to refine the
vertical walls.

4.The drilling operation will not make it possible to
drill the block over its entire width to make the
axis of the wheels, but to mark the location of the
latter to finally drill it using a drill.
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Machining process

ﬁ P.P.R
Now that your car is in place, you will designate the part N - T
to calculate the part to be machined. _
. . . g DASSAULT _SYSTEMES_ManufacturingProcess
1.Double click 2 TIMES (the first to activate the process, /'-'1
then to open the properties window) on '

DS_MyRaceCar_Machining_Project. _ /@ Manufacturing Program

2.In the window that opens, right-click and reset the first
field. You should then read:No design parts selected »

MNom : D5_MyRaceCar_Machining_Project
Commentaires :

Aucune Description

3.Click the iconPart drawing for simulation. This will
hide the window.

4.Then click on themain bodyin 3D space or in the
construction tree.

|3-axes.1 i

o

|Triédre de référence par défaut pour Phase d'usinagel

a
hp M

5.Double-click in an empty space to confirm selection
and display the dialog box again.

Product

&

Géomeétrie | Position Simulation | Option Detection decollisiunsl

{Product/Car_Body_To_Replace/Car Body To_Replace/Corps principal

| fProduct/BalsaBlock 78x105:x30" ;

Bx105:2

Sélectionner

|1CI Bridages sélectionnés (uni’

| 1 plan de sécurité sélectionné

| Aucune sélection

2%

| Aucune sélection

W EN |QE

| Aucune sélection

praL

@ OK lﬂﬁmnulerli

BRE EREG WSS

NEPESYRBE0 - @ he B8 wEHenad 00086 L e swmm -8 2z,
Sél gométrie 2 ajouter ou supprimer ou cliquez deux fois pour sortir,

lectionnez 2 géom
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Machining process

Phase d'usinage

MNom : D5 _MyRaceCar_Machining_Project
Commentaires :

Still in the same window, we will perform the same steps
but this time for the balsa block.

1.Right click and reset the second field.

2.You will see "No selectionin the fields ". We will now
define our balsa block. To do this, click on the icon
Raw for simulation. This will hide the window.

Aucune Description

|3-axes.1 i

o

|Triédre de référence par défaut pour Phase d'usinage.l

=]
g T

|P‘rﬂ-duct

&)

Geéometrie | Position | Simulation Option Detection decollisions|

3.Then click on the balsa block in 3D space or in the | /Product/Car_Body_To_Replace/Car_Body_Ta_Replace/Corps principal

construction tree on themain bodybalsa block.

/Product/BalsaBlock 78x105x300/BalsaBlock 78x105:300/ Corps principal @
|1ﬂ Eridager / g(uniquement pour simulation) : 1- /Product/Movable |

1 plan d. selectionné

| BAucune sélection

4.Double-click in an empty space to confirm
selectionand display the dialog box again.

| Aucune sélection

| Aucune sélection

W E |R()E)

5.D0 NOT CLICK IMMEDIATELY ONokay.

@ 0K ]ﬂﬁhnnulerli

PRBE

@

S8 HREWSS

NERESYLBRD R f BABSY LHGBAQLBA0 BB L ® & omm [ 8F Z> )
Sélectionnez la géométrie a ajouter ou supprimer ou cliquez deux fois pour sortir.



Machining process

Now that the raw product and the finished product are
set up, you need to check a few other settings.

1.In the windowMachining phaseopen click icon
Machine.

2.Go to the tabNumerical commands.

3.Check that thepostprocessor word table either set to
STRATO1500.pptable.

4.Also check that theNC data typebe set to/50.

5.Click onokay.

il | 3-axes.1

i Commentaire |

Broche | Outilage | Compensation

Commande numérique @

& KN (KR

i Emulateur de contrdleur

| Postprocesseur 3 ktrato1500-3%_D.pp
 Table de mots du postproc

' Type de données CN 150 =

; 4

E Stratégie au point de départ [De :_I
' Rayon dinterpolation mini [0,01mm =]
' Rayon dlinterpolation maxi [S000mm =]
'\ Pas de discrétisation mini [Te-004mm 53|
' Angle de discrétisation mini [0,1deq =)
" Interpolation linéaire 3D ]

i Interpolation circulaire 2D O

i Interpolation circulaire 3D 0

' Interpolation hélicoidale ]

E Interpolation Nurbs O

. Vitesse max en usinage [ 100000mm _ron E
E Vitesse rapide l6w00mm_mn E
i Mouvement axialfradial 0

i OK Annuler




Machining process

ﬁ F.P.R

- ,
=gl ProcessList

TO Continue' UnfOId the tree as in the image OppOSite =- DASSAULT SYSTEMES ManufacturingProcess
to display the different operations that you are going EY

DS_MyRaceCar_Machining_Project
to edlt- r@ Manufacturing Program
A

Toal Change.l T2 Fraise 2 tailles D6

st
1.Double click on the operationSketch, : @“J
gsketch
N ] Parallel Plan
2.The window below appears. The traffic light in the , EF profil Level 7
geometric components tabis yellow, which means A Axle Drilling
you must select one or more items to complete the r{‘ﬁ' Tool Change.10 T Fraise 2 tailles D 6
operation. “ Operator COPY. ( Index e 1)
—Fi%:% Machining Process List.1
3.You will find that the surfacePieceis colored brown. It is irsmch
therefore necessary to re-edit this part of || Nom: [Sketch
the operation. Co 5 re: | Aucune Description
1 & &g | 8B | B | REC |

Ensemble de surépaisseurs: |Aucune

Ll

Zone: |Elément surfacique.l

Déplacez la souris sur une zone en couleur de l'image

' gurépaissaur sur |§. iece ; 0,5mm
urepaisseur sur l'o cle : 2mm

Brut




Machining process

1.Right-click on the surface corresponding to the part,

and selectWipe off.
The map then appears in red.

2.Click on thered partwhich represents the part. The

window disappears to allow you to
select items.

Ll ]
ety - T |

Mom: Sketch

Commentaire: | Aucune Description !

AT | V@ | B | A | 260 |

|
!
I
]
Ensemnble de surépaisseurss | Aucune j )
1 !
E Zone: Elément surfacique.l j i
]
Déplacez |a souris sur une zone en couleur de l'image i
i I
jsseur sur |a a 0,5mm
IssaUr SLIr ¢|E 2mm

an de securie

Point d'engagemerBrut "' '

|ssaursur a 0,5mm
|ssaursur cla 2mm

an aeg secur

e

Paoint d'engagen erBrut
| |

—

._'_,_,.,-'-""
‘<- Contoys
T

Sélection de faces...

Piece definie au niveau de la phase d'usinage !

o -




Machining process

The operationSketchwill allow us to remove a maximum of
material from the balsa block in a minimum of time.

1.In the 3D environment, click on thecar bodyas shown
opposite.

2.Double-click in an empty space to confirm the
selection and display the dialog box to
new.

3.The red area is now green indicating that the
geometries have been selected.

. Sketch (B
4.Do not click yetokay. S
Commentaire: |Aucune Description
B | Bég | Beh | B | BRC |

Ensemble de surépaisseurs: |Aucune

Lelle ]

Zone |Elément surfaciquel

Déplacez la souris sur une zone en couleur de l'image

[ gurépaisssur sur |p igce ; 0,5mm
urepaisseur sur l'obstacle : 2mm

Brut




Machining process

We are now going to simulate this operation in order to e -
check that it is working properly. '

1.Click the iconTool path animationat the bottom IR > vy [D
right of the dialog boxSketch. The CATIA software g @ ok | Apercu | @ Annler| |
will then calculate the new tool path. - —

To switch to simulation mode, the green lines represent
the tool paths for this machining operation.

2.Click the iconVideo since last saved resultin the form
of a camera.

—Animation cutil ,—‘I |§ %ﬁ E
wlolo|r|m ﬁﬁ_lh;‘!_—‘l |
—

@Iﬂﬁ@j%lﬂl

— Positions de |'animation

— Début [1 E|

Courante | 20083 EEI

Fin 20085 L

Vitesse=0000mm_mn

#=-96.5mm Y=5164mm I=-3mm

I=0 =0 K=1

Temps d'usinage = 11mn 7.10349s  Temps total = 12mn 4.6286<




Machining process

You should have this screen:

/0]
sl

1.Press the play button (Tool path progress in the
forward direction).

2.If the tool advances too much or not fast enough, you can
always modify the execution speed with
the horizontal scroll bar below the visualization
controls.

3.0nce you've completed the draft, you should get a
result similar to the one shown here.

Make sure that the tool does not come into contact with
the assembly during the simulation. To do this, observe
the result from all angles.

11%]

6|18 /-
LR |@

— Positions de I'anim _ bl
Debut

Courante |

Fin




Machining process

We will now save our result.

1.Click on the small arrow on the icon with a floppy disk
to display the drop-down menu.

2.SelectedAssociate the video result to the operation.
Your simulation of the draft is now saved, so in future
simulations we can start from this position.

3.Click onokayto validate the recording.
4.Click onokayto exit the simulation.

5.Click onokayto exit the machining operation Sketch.

Now the tool paths of the operationSketch are calculated
("Solved" appears after the name of the operation in the
Process).

— Animation outil

1 |%3]

w|e|u]r|» 1E

&l | /-
= |5R | @1

— Positions de I'animation

Début [z

Courante [ ﬁ [

Fin [z
W N
i Information Fabrication par CN u i

@ Fichier vidéo résultat stocké.

Be sure after each simulation to record the video result. Otherwise, the

l/f:’,?,r simulator will restart from the start of machining.




Machining process

After the operationSketch, you will edit the operation
Parallel Plan.

1.Double click on the operationParallel Planin the
construction tree.

2.The window below appears. The traffic light in the
geometric components tabis yellow. This means
you must select one or more items to complete the
operation.

3.You will find that the surfacePieceis colored brown, so
this part of

the operation.

ﬁ F.F.R.
==

=il ProcessList

= DASSAULT SYSTEMES ManufacturingProcess

== DS_MyRaceZar_Machining_Project
= Manufacturing Program

4“% Tool Change 1l T2 Fraise 2 tailles D&
— ‘% INDEX.L ( Indexn®1)

—g Sketch

% Parallel Flan @

"é Profil Level Z

/-,g,— Axle Drilling

Tool Change 10 T1 Fraise 2 tailles D 6

_t; Operator COPY.8 ([ Indexn®1)

i H ]
B

" Parallel Plan

Machining Process List.1

Parallel Plan

Aucune Description

AGH | o6, | 4edb | A | BFC |

Ensemble de surépaisseurs:  |Aucune

Zone: Elément surfacique.2

_ B 4 ] 4 N il

Déplacez la souris sur une zone en couleur de l'image

[SSEUr SLUr

Ul‘l‘lm
gurﬁus&aur sur

IRBiSSe:

=
S



Machining process

4.Right-click on the surface corresponding to the part,
and selectWipe off. The map then appears in red.

5.Click on thered partwhich represents the part. The
window disappears to allow you to
select items.

| Parallel Plan

Mom: Parallel Plan

Commentaire: | Aucune Description :

T s | 1 [ 25|

Ensemble de surépaisseurss  |Aucune

Ll

fone: Elément surfacique.2

Déplacez la souris sur une zene en couleur de l'image !

urgﬁissaur sUr |;a piece ; Omm
ur Issaur sur lobstasla : 2mm ]
Plan de sécurité

SLUperieur

___________________________________________________________________

. Surépajsseur sur g pidce - omm i
urépaisseur sur [obstacle ;

Plan de sécurit

1k

SLUperieur .

Sélection de faces...

Piece définie au niveau de la phase d'usinage




Machining process

The operationParallel Planwill allow us to refine the
horizontal walls.

1.In the 3D environment, click on thecar bodyas shown
below.

2.Double-click in an empty space to confirm the
selection and display the dialog box to
new.

3.The red area is now green indicating that the
geometries have been selected.

4.Do not click yetokay. == el

1 MNom: |Para|le| Plan

| Commentaire: |Aucune Description

fE | 0 | Beb | B | BE |
Ensemnble de surépaisseurs: |Aucune j
fone: |Elément surfacigque.2 j

Déplacez la souris sur une zene en couleur de I'image

" Surépajsseur sur la piece : Omm
gurepmsseur sUr Fr.:n lg ; 2mm




Machining process

We are now going to simulate this operation in order to

check that it works correctly.

1.Click the iconTool path animationat the bottom
right of the dialog boxParallel Plan.

You will switch to simulation mode, the green lines
represent the tool paths for this machining operation.

Apercu I aﬁmnulerl i

2.Click on the small arrow of the camera icon and choose
Video since last saved result. In this way the
simulation resumes from the last recorded result.

— Animation outil

sle]o]> [2]

— Positions de I'animation

Début  [1 Ej
Courante | 12058 EEI
Fin 13958 Lz

Vitesse=FRAPID

X=12013%mm ¥=-39.855mm Z=53mm

I=0J=0K=1

Temps d'usinage = 3mn 34.7749s Temps total = 3mn 381581=

@ oK |
“Parallel Plan o S|

o]




Machining process

. e |
You should then have this screen: PR N
— Animation outil
iilxin |
ol v o ]n //1
| | |Jl | | — Positions de I'anim z
—Positionsdel'animationM— DEhUt EI
Courante [ == 3| Courante | ( HEI
Fin M
Fin E|

@ 0K
1.Press the “play” button (progress of the tool path in

the forward direction).

2.If the tool advances too much or not fast enough, you can
always modify the execution speed with
the horizontal scroll bar below the visualization
controls.

3.0nce you have finished refining the horizontal walls,
you should obtain a result similar to the one shown
opposite.

Make sure that the tool does not come into contact with
the assembly during the simulation. To do this, observe
the result from all angles.




Machining process

We will now save our result.

1.Click on the small arrow on the icon with a floppy disk
to display the drop-down menu.

2.SelectAssociate the video result to the operation.
Your simulation of the thinning of the horizontal walls
is now saved, so during the next simulation we can
start from this position.

3.Click onokayto validate the recording.
4.Click onokayto exit the simulation

5.Click onokayto exit the machining operation Parallel
Plan.

Now the tool paths of the operationSketch are calculated
("Solved" appears after the name of the operation in the
Process).

1%

Parallel Plan
— Animation outil @
%,l 4. | n | b |H &
i .
WA
— Positions de |'animation i
Début E|
Courante [( ﬁ&l
Fin E|

i P
{ Information Fabrication par CN E

AP Fichier vidéo résultat stocke,

- -

O Be sure after each simulation to record the video result. Otherwise, the
/ ]

o

simulator will restart from the start of machining.




Machining process

After editing the operationParallel Plan, you will edit
the operationProfile Level Z.

1.Double click on the operationProfile Level Zin the
construction tree.

2.The window below appears. The traffic light in the
geometric components tabis yellow. This means
you must select one or more items to complete the

operation.

3.You will find that the surfacePieceis colored brown. It is
therefore necessary to re-edit this part of

the operation.

: Profil Level £
Aucune Description
s

o, | derh | A | BEC |
Ensemnble de surépaisseurs:  |Aucune j
Zone: Elérment surfacique.3 ﬂ

Double cliquez pour éditer le paramétre Surépaisseur sur |'chstacle

Surepalssaursurla pmca ﬂmrn
IEISSEUN SUT QDS L 1M

? F.P.R.

0 o .
-"T!EJ ProcessList
-

DASSALULT_SYSTEMES_ManufacturingProcess

L o

ETE: o ,
— =T Machining Process List.1

DS_MyRaceCar_Machining_Project
-'@ Manufacturing Program
Tool Changel T2 Fraise 2 tailles D6

L
B INDEX.L ( Indexn® 1)

g Sketch

% Parallel Plan
TDD| Change. 10 T1 Fraise 2 tailles D 6

N\

-

A Profil Level Z
—,g,— Axle Drilling

=2

_li; Operator COPY.8 ( Indexn®1)



Machining process

——————————————————————————————————————————————————————————————————————————

1.Right-click on the surface corresponding to the part, | - §irépeisseur 2 R piSs
and selectWipe off. The map then appears in red.

2.Click on thered partwhich represents the part. The

window disappears to allow you to
select items.

\/ Sélection de faces...

Piece déefinie au niveau de la phase d'usinage

. i Eﬁacer :
5& | 5% | ; e — Analyser...

I | :
Mom: Profil Level Z i :

Commentaire: | Aucune Description

Ensemble de surépaisseurs:  |Aucune "l
-

__________________________________________________

Zone: Elément surfacique.3

Cliguez pour selectionner une piéce
ou cliquez & 'aide du bouton droit de la souris pour choisir des métho

ur issaursurlp iBce
urepaisseur sur lobstasle

Point d'engagement




Machining process

The operationProfile Level Zwill allow us to refine the
horizontal walls.

1.In the 3D environment, click on thecar bodyas shown
below.

2.Double-click in an empty space to confirm the
selection and display the dialog box to
new.

3.The red area is now green indicating that the
geometries have been selected.

4.Do not click yetokay.

Morm: | Profil Level Z
Commentaire: |Aucune Description
S | Bdg | fsB | B | BRC |

Ensemble de surépaisseurs: |Aucune

Le L«

Zone: | Elément surfacique.3

Déplacez la souris sur une zone en couleur de l'image

" Surépajsseur sur |a piece : Omm
gurapmssaur sur |%Estael.& :2mm ) }
Plan de sécurité

N 7
g Mierieur




Machining process

We are now going to simulate this operation in order to

check that it works correctly.

1.Click the iconTool path animationat the bottom
right of the dialog boxProfile Level Z.

You will switch to simulation mode, the green lines
represent the tool paths for this machining operation.

2.Click on the small arrow of the camera icon and
choose.................. In this way the simulation

resumes from the last recorded result.

1|

=
E
=
=
=
=
E
=
=
E
-

|
.
=
=
= =
—— L
S
.
.
—

V(]

|

gl e @
— Animation outil
wle]r |
Jr

i | gL |

— Positions de l'animation

Début  [1 M
Courante | 1830 EEI
Fin 1830 1z

Vitesse=RAPID

#=-81.251mm ¥=4.066mm £=53mm
[=0J=0K=1
Temnps d'usinage = 3216225 Temps total = 37.3769s

@ 0K




Machining process

You should then have this screen:

— Animation outil

ol ] g
M i

— Positions de I'animation ——
L
Courante[T =] ]
Fin I

1.Press the play button (progress of the tool path
in the forward direction).

2.If the tool advances too much or not fast enough, you can
always modify the execution speed with
the horizontal scroll bar below the visualization
controls.

3.0nce the bypass is complete, you should get a result
similar to the one shown here.

Make sure that the tool does not come into contact with
the assembly during the simulation. To do this, observe
the result from all angles.

— Animation outil

BEIT

— Positions de I'anim
Début

Tourante [0
Fin




Machining process

We will now save our result.

— Animation outil @ m ‘Iﬁﬁ
1.Click on the small arrow on the icon with a floppy disk ﬁvl LN | ‘ | 7% % -
to display the drop-down menu. : i
A
— Positions de I'animation
2.SelectAssociate the video result to the operation. Début L
Your bypass simulation is now saved, so in future Courante [ == 3
simulations we can start from this position. Fin Lz
3.Click onokayto validate the recording.
4.Click onokayto exit the simulation. r—
5.Click onokayto exit the machining operation Profile E"‘Inhrmatim Fabrication par CN ﬁ
Level Z. | |
Sl Fichier vidéo résultat stocké,
Now the tool paths of the operationSketch are calculated -
("Solved" appears after the name of the operation in the
Process). 2 o
O Be sure after each simulation to record the video result. Otherwise, the
/ !

simulator will restart from the start of machining.

o




Machining process

We are now going to update the operation of
drilling the front end of the car.

. = ~— Trajectaire autil
1.Double click on the operationAxle Driling.

2.The window below appears. The traffic light in the 5 Profil Level £ [Resolue]
geometric components tabis in yellow. This means _‘gl_— @
that you must modify the selection of an element to <
update the operation 79 Changement outil.2 T1 Fraise 2 tailles D 6
' :

3.Right click on1 pointand select Wipe off.

4.Click onokayto confirm deletion of the point.

Axle Drilling . - @u1

Axle Drilling

Aucune Description

| Aegp | A5 | 286 |

IF‘.épétitiu-n d'usinage.l j

Effacer un groupe de pnsrh_

De:l'ﬂ @a:ll -_; |
i lﬂ OK l ﬂ.ﬂ.nnulerl I

Cliquez pour ajouter des positions (le bouton droit pour la supprirmer)
puis sélectionnez un point, un cercle ou une répétition de conception

Décalage origine : Dan Degagement : 0,5mm

Extension : Borgne Elément haut
Surep. sur obstacle : 0mMimAxe fixe

Effacer toutes les positions

=




Machining process

We will now define the center of our hole.

1.Click onno points.

2.The screen switches to the car. In the 3D environment,
clickthe circular edge of the front hole.

3.Double-click in an empty space to confirm the
selection and display the dialog box to

new.

4.Modify the depth of the hole by double clicking on the

depth value and fill in [2mm].

5.Validate by clicking onokay. In this way the drill will

mark the center, then we can do the drilling manually

on a drill press.

Décalage origine : Om Dégagement : 0,5mm
Extension : Borgne n’] Elément haut

Surép. sur obstacle : OmmAxe fixe

[T 1]

| 7

Plus proche

1 Point

Ee
7,.571mm

" ,  Smm
' Statut du brut denirée : non caltllé ]
| Composant dusinage : /Product/Car_Body_To_Replace/C
' Diamnétre : 5mm  Profondeur : 7.571mm :

__________________________________________________

Edition de paramétre

| TVA xy7 =

i o

Commentaire: Iﬁlucune Description

AE & | A

IRépétitiDn d'usinage.l

85 | 82 |

Déplacez la souris sur une zone en couleur de 'image

Décalage origine : t:lrn:] Dégagement : 0,5mm

Extension : Borgne Elément haut i
Surép. sur obstacle : OmimAxe fixe @
Flus IJF'DI3|'I 1

Prufundeurm

S8 ok | S Annuler

=




Machining process

The light has turned green, so the geometries have

been selected.Do not click yetokay. St Axle Driling
Commentaire: | Aucune Description
We are now going to simulate this operation in order to ok ﬂ—%@? I 0sb | S | i |

check that it works correctly. |Répétition d'usinage.1

1.Click the iconTool path animationat the bottom
right of the dialog boxAxle Driling.

You will switch to simulation mode, the green lines
represent the tool paths for this machining operation.

@ OK I Apercu I ﬂ.ﬂmnulerl

2.Click on the small arrow of the camera icon and choose
Video since last saved result. In this way the
simulation resumes from the last recorded result.

—Animation outil
selefn|> |2
u

— Positions de I'animation —— —

Début  [1 Qj

ante[3 2] )
1 3 EI

Vitesse=1000mm_mn

X=-92 8mm Y=-21mm Z=54mm

1=0)=0 K=1

Temps d'usinage = 21125 Temps total = 21125




Machining process

You should then have this screen:

— Animation outi
<[4

— , ARG
—— —— 12 s|9pg|
B — e — Positions de I'ani >
4 =7 || | Début L

Courante [ EIE

Fin —E

1.Press the play button (progress of the tool path in the
forward direction).

2.If the tool advances too much or not fast enough, you
can always modify the execution speed with the
horizontal scroll bar below the visualization controls.

3.0nce the drilling is complete, you should obtain a result
similar to that shown opposite.

Make sure that the tool does not come into contact with
the assembly during the simulation. To do this, observe
the result from all angles.




Machining process

We will now save our result.

1.Click on the small arrow on the icon with a floppy disk
to display the drop-down menu.

2.SelectAssociate the video result to the operation.
Your drilling simulation of the front axle is now saved,
so during the next simulation we can start from this
position.

3.Click onokayto validate the recording.
4.Click onokayto exit the simulation.

5.Click onokayto exit the machining operation Axle
Driling.

Now the tool paths of the operationSketch are calculated
("Solved" appears after the name of the operation in the
Process).

— Animation outil

Mgﬁ, ||||-|»
' JI]

— Positions de I'animation

Début

Courante

Fin

0 Be sure after each simulation to record the video result. Otherwise, the
/ ]

o

simulator will restart from the start of machining.




Machining process

‘ L ¥ axe Driling Reésolue)

Now that themoperations machining are

parameterized for one face, it remains to parameterize a i—&?'ﬁ' Tool Change.10 T1 Fraise 2 tailles D 6
symmetry operation to perform the other face. =
@k = Operator COPY.8 ( Indexn® 1 j]
Z
1.Double clickoperator COPY.8 ( Index n°1). /
.

2 Intype of transformation, make sure that is selected

symmetry. |
3.Then click on the fieldMirror.The window disappears to Mo Opérateur COPY S

fl Commentaire: | Aucune Description

allow you to select the plane of symmetry.

8E
4.Select theplane (ZY)of the car (the plane separating the A e 1 =
front and rear part of the car). In this way we will be | 2 | :g| RE|
able to carry out a symmetry of the trajectories. 1 b o
| Type de tran#ormatlonm @

Miroir: IDEfIﬂI(E] I@

wfs) P
@ 0K I i.ﬂmnulerl




Machining process

Now that you have completed the process for the second
side, you can calculate the tool paths. For that:

P.P.R.

S .
=~k ProcessList

r@ DASSAULT SYSTEMES ManufacturingProcess

1.Right click onManufacturing Program.

2.SelectManufacturing Program Object >
Calculate Toolpath.

3.ChooseForced calculationand click onokay.

4.A progress bar is displayed. Wait for the calculation to
complete, then clickokayin the
information message.

_______________________________

(_) Calcul si néressaire

When the calculation is finished,

! % Couper Chrl+ CEfinitian. ..

1

=

! Copier Ckrl+iC Désactiver

1

! % Coller Chrl+Y Cacher des enfants

i Collage spécial. .. ; -

i %ﬂ LLamcet a simulation vidéa & ['aide du cade MC
=== [
Supprirner Del | “!!.. Simulation machine & l'aide du code M
1

Mode de calcul 2| x|

-—'% DS_MyRaceCar_Machining
=] Manufactuting Program. 1

Centrer le graphe
! Recadrer sur
1
: Cacher/afficher
| i g
! Proprigtes

1
: E Cuvrir la sous-arborescence

alt+Enter

M a dnirnation trajet outil

Objet Manufacturing Program

b ﬁ Lancer la simulation vidéo 3 l'aide du trajet outil

E “!!-. Simulation machine & l'aide du trajet oukil

o

I

each operation of the tree
attach(solved).

A"

_____________________________

i Calcul du trajet outil
-1

Zalcul en cours

w Annuler
w\»\;

.al Face Machining - Sweeping - 4,9

______________________________________

i Information Fabrication ps

Zalcul du trajet outkil,
Fin de la commande.

Statuk
Temps restant eskimé

[
[

[

1 Bl

[
—_—

9 calculs effectués,

o {4)

%

33% terminésﬁ*"'
2EEC




Generate an APT file

You will learn how to generate an APT file.

Generate MC Output Interactively

InjQut | Tool motions | Farmatting | MNC Code I

21|

Input
B Input CATProcess

|E:'I,users'I,yzs'l,CD_R.D.CE_CAR_PROJECT'H. ranufacty

Selection () Part Operations

¥ Programs

fManufacturing Program

Resulting MC Data

@ NC data t'y'DE-'II.qu j

onefile.. 7 for all selected programs
@ by program
(21 by machining operation
Output File :

o Store at the same location as the CATProcess
|E:'I,users'I,yzs'l,CD_R.D.CE_CAR_F‘ROJECT'l,“r. ranufac

4 Replace like-named File

CATProcess after N data generation
E [ save input CATProcess :

[ replace like-named CATProcess

[ Lack operations
[ associate oukput ME file ko the program
[ associate video result ko the last MO of the prog

Execute I

P passaultsystemes_ManufacturingProcess_Manufacturi

File Edit Format Yiew Help

=1olx]

55

34 Ganarated on mardi 21 juillet 2009 09:33:15
54 CATIA APT VERSION 1.0

3%

5§ HCATIAD

%% Manufacturing Program

3% . 000 0. 00000 0. 00000 0.00000
5% 0. 00000 1.00000 0. 00000 0. 00000
3% 0. 00000 0. 00000 1. 00000 0. 00000

PARTNO DS_MyRaceCar_Machining_Project

TLAXIS/ 0.000000, 0.000000, I.000000

FROM [/ 0. 00000, 0. 00000, 100.00000

$$ TOOLCHANGEBEGINNING

CUTTER/ 5.000000, 3.000000, 0.000000, 3.000000, O.000000,%

0.000000, 50.000000

TOOLMOAL, MILL, G, 000000, 3.000000,, 100.000000,%
0. 000000, , 50.000000,4, 2000.000000,%

MMPM, 23000, 000000, RPM, CLW, ON, §

ALUTO, 0. 000000, NOTE

TPRINT/T1 Ball-end tool 06,,T1l Ball-end tool D6

LOADTL1,1,1

$$ TOOLCHANGEEND

ROTABL/  90.000000, CLW

5§ HCATIAD
5% UNKNOWN
3% 1.00000 0. 00000 0. 00000 0. 00000
35 0.00000 0.00000 -1. 00000 0. 00000
k33 0. 00000 1.00000 0. 00000 0. 00000
LOADTL/L, 1

SPINDL/23000. 0000, RPM, CLW

GoTo /4 160.00000, -19.00000, 53.50000

GoTo /4 160.00000, -19.00000, 33.50000

FEDRAT,/ 2000, 0000, MMPM

GoTo /4 160.00000, -19.00000, 8. 00000

GoTe /0 160,00000, -1%.00000, 33, 50000

GoTo [/ 160.00000, -19.00000, 53.50000
A 35.00000, -1%.00000, 53, 50000

GoTo [/ 25.00000, -19.00000, 33.50000
v 35.00000, -19.00000, -8. 00000

GoTo [/ 25.00000, -19.00000, 33.50000

GoTo S 35.00000, -19.00000, 53.50000

SPINDL,/23000. 0000, RPM, CLW

FEDRAT,/ 1200. 0000, MMPM

GoTo /S -1.8008&6, -31.30036, 40, 00000

GoTo S -1.80086, -31.390934, 18.27978

FEDRAT, 1000. 0000, MMPM

GoTo S 1.800846, -31.39036, 16.27978

FEDRAT, 1200. 0000, MMPM

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

f. Create a drawing.

g. Control and modify your car.
h. Create realistic renderings.

i. Machining process.

iii. Generate an ISO file.

4. Method sheets.



Generate an APT file

APT is a standard HASautomaticallyPprogrammedT
< common ool is a programming language used

—1
to generate instructions for
— control machines
/ - \ digital.
By using the appropriate post
Post Processor Post Processor processor, each program

1 2 depends on the machine for

which it is generated.




Generate an APT file

You will learn how to generate the APT file of the '..@ DASSAULT SYSTEMES_ManufacturingProcess

T' DS_MyRaceCar_Machining_Project

I-,EP
y

program you edited. But before that make sure you
have backed up all your documents. For that :

1.SelectFile > Save All.

2.To generate the APT file, right click on
Manufacturing Programin the specification

tre e. Génération des sorties CN en mode interactif ﬂﬂl

ElS | Maouvements outils | Ecriture I Code TN |

Enkrée

3.SelectObject Manufacturing Program > O e
Generate NC code in interactive mode. Document encours () phase dusinage

@ Programmes

Manufackuring Programm

The following control panel appears, it contains

fO U r ta b S . S.Ufr_ties M
@ Farrnat I APT j

Un Fichier ... () pour baus les programmes sélectionnés

@ par programme

) pat opération d'usinage
Fichier de sortie :
 Enregistrer au méme endroit que le CATProcess
IE:'|,users'l,yzs\,CD_RF\CE_C#\R_PROJECT'!,S.i Manufacturing. I

 Remplacement de fichier portant le méme nom

CATProcess modifié
ﬁ [] Enreqistrer CATProcess d'entrée :

] remplacement CATProcess portant e méme nom

[ werrouiler les opérations
[ Association du Fichier CM de sortie avec le CATProcess d'entrée

[ assacier e résulkat vidéo & la dernigre opération dusinage du programme

Exeécution I
Fermer I
-




Generate an APT file

In this window, make sure to set the 2

parameters correctly.
ElS | Mouverments oukils | Ecriture | Zode M |

Entrée

1.Check thatManufacturing Programis s CATProcess dentrée :
lected |E:'l,users'l,':.fzs'l,CD_R.ﬁ.CE_C.ﬁ.R_PRDJECT'I,S.i Manufacky
selected. Document en cours

(_} Phase d'usinage

v Programmes

2.SelectAPTin the drop-down list, and check programsso Manuf aclggng Program
that all machining operations are integrated into the

APT file.

Sarties CM
3.You can select the optionSave in the same place as iy Format APT
the CATProcess. Or specify the directory you want by Un fichier... | O pour tous les programmes sects

¢ par programme

clicking on the "... ».

(_) par opération d'usinage
Fichier de sortie :
o Enregistrer au méme endroit que le CATProcess

EusersivzstiCD_RACE CAR_PROIECT) 3. Manufacturingl. .. I
4 Remplacement de Fichier portant le méme nonm

CATPracess madifié

ﬁ [] Enregistrer CATProcess d'entrée :

[ remplacement CATProcess portant le méme nom

[ ] verrouiller les opérations
[ | Association du Fichier Ch de sortie avec le CATProcess d'entrée

[] assacier le résultat vidéo & la dernigre opération d'usinage du programme

Exécution I
Fermer I
-




Generate an APT file

1.Now check in each tab that you have the same settings.

_________________________________________________________________________

Génération des sorties CN en mode inkerackif

El3 | Mouvernents oukils | Ecriture | Code Ch |

Maouvements aukils
,..--‘l Stratégie au point de départ :ID'EF'Fé5 machine j
[ ] Inclure l'ordre GOTO lors des changements d'outils

[ ] Sortir les syntaxes CYCLES

T e, L

[ ] Me pas placer d'ordre GOTO avant les cvcles

[] Traiter les opérations de COPY et de TRACUT | Génération des sorties CN en mode interackif

[ ] Retirer les points doubles aprés les commandes

_ _ o : ElS | Mouvernents autils | Ecriture | Code CN |
D FlEtIr’E-'F |Es |:IIIIII'I|IS E||II;|I'IE5 : ............................
" ' Commentaires
WanCes i = :
- | | o e o |: |‘_-; Déplacement aukil D'aprés machine p—
I' o Utiliser la valeur de 'avance rapide plukdt que |z SR —
pide p Q= Iy Commentaires : AL j

[ ] Démarrer chague opération en avance rapide Commentaires de la phase dusinage : (3o

Interpolation circulaire Commentaires des opérations ALICLIR

@ Incapoetion Sredare aucun j i Format des coordonnées des points (4,Y, 20— puess |
Rayons Max-Min C'aprés machine j I Mormbre de chiffres “_E i

Rayon Max 1000,000000 ~ Mombre de décimales : = HE Réinitl e b S

Rayon Min 0, 100000 ! Format des composantes axiales (1,1,K) ——t Ef5 | Mawrvemnents outils | Ecriture ||:|:||j|3|:|'-.,| :

Type des cercles 3000 - 5000 =] Mombre de chiffres:  [9— [ Fichier post-processeur IMS
Inkerpolation hélicoidalef o anres machine j Mombre de décimales : | g = M INDH spécifié | 2

I L L L NI Iiiiiriirrrmmmmmeee I B s o Y BT CY T

Notice that you don't need
2 select a Post Processor for
generate an APT file.



Generate an APT file

You can now generate the APT file:

1.Click onExecutionto create the APT file. The following

dialog box appears:

Information Fabrication par CN x|
L
i)

La génération interactive de sortie CM s'est terminée normalement.,
Pour plus de détails, consulkez le fichier journal.

Ik

2.Click onokay.

3.The APT file is now available in the directory you
designated. It can be read with any text editor.

ol
File Ecit Format Yiew Help

55 f’
£33 Generated on mardi 21 juillet 2003 09:33:15

$5 CATIA APT VERSION 1.0

133

$$*CATTAQ

3% Manufacturing Program

3% 1. 00000 0.00000 0.00000 0. 00000

3% 0.00000 1.00000 0.00000 0.00000

3% 0.00000 0. 00000 1.00000 0. 00000

PARTNO DS_MyRaceCar_Machining_project

TLAXIS/ 0.000000, 0.000000, I.000000

FROM 0.00000, 0.00000, 100.00000

$$ TOOLCHANGEBEGINNING

CUTTER,/ 6.000000, 3.000000, 0.000000, 3.000000, 0.000000,%

0.000000, 50.000000

TOOLMO/L, MILL, 6.000000, 3.000000,, 100.000000,%
60.000000,,  50.000000,4, 2000.000000,%

MMPM, 23000, 000000, RPM, CLW, ON, $

AUTO, 0.000000, NOTE

TPRINT/T1 Ball-end tool p&,,T1l Ball-end tool D&

LOoADTL/1,1,1

$5 TOOLCHANGEEND

ROTABL,/ 90. 000000, CLW

$9*CATIAQ

5% UMKNOWN

55 1.00000 0. 00000 0.00000 0. 00000
55 0.00000 0. 00000 -1. 00000 0. 00000
55 0. 00000 1. 00000 0.00000 0.00000
LOADTL/L,1

SPINDL/23000. 0000, RPM,CLW

GOTO / 160.00000, -19.00000,  53.50000

GOTO [/  160.00000, -19.00000, 33, 50000
FEDRAT/ 2000. 0000, MMPM

GoTo 7 160.00000, -19.00000, 8. 00000
GoTO [/ 160.00000, -19.00000, 33, 50000
GoTOo / 160.00000, -19.00000, 53. 50000
GOTO [/ 35.00000, -19.00000, 53, 50000
GOTO 35.00000, -19.00000, 33, 50000
GoTo /. 35.00000, -19.00000, —-8. 00000
GoTO [/ 353.00000, -19.00000, 33, 50000
GoTo /. 35.00000 -19. 00000, 53. 50000

SPINDL/23000. 0000, RPM, CLW
FEDRAT/ 1200. 0000, MMPM

GoTO /  -1.80086, -31.39936,  40.00000
GOTO -1.80086, -31.399385, 18, 27978

FEDRAT/ 1000. 0000, MMPM

GOTO -1.80086, -31.39936, 16, 27978

FEDRAT,/ 1200. 0000, MMPM =

Génération des sorties CN en mode inkerackif

ElS | Mouverments oukils | Ecriture | Zode M |

2 x|

Entrée

B CATProcess dentrée
|E:'l,users'l,':.fzs'l,CD_R.ﬁ.CE_C.ﬁ.R_PRDJECT'I,S.i Manufacky

Cocument en cours

(_} Phase d'usinage

v Programmes

Manufacturing Program

Sorties CHN
222 Formnat IF'.F'T j

LB

Un fichier... (_) pour tous les programmes sélectionnés

¥ par programme

(_) par opération d'usinage
Fichier de sortie :
o Enregistrer au méme endroit que le CATProcess

|E:'l,users'l,':.-'zs'I,CD_RP.CE_CP.R_PRGJECT'I,S.i Manufacturingl, . I

4 Remplacement de Fichier portant le méme nomm

CATPracess madifié

ﬁ [] Enregistrer CATProcess d'entrée :

[ remplacement CATProcess portant le méme nom
[ ] verrouiller les opérations

[ | Association du Fichier Ch de sortie avec le CATProcess d'entrée

[] assacier le résultat vidéo & la dernigre opération d'usinage du programme

Exécution

Fermer




Generate ISO

file

You will learn how to generate an ISO file.

Ef5 | Mouvements outils | Ecriture | Code Ch

Entrée

™ 1 B
ﬁ (|ZF\TF'r|:u:ess d'entrée :

Document en cours @ phase d'usinage

() Programmes

Sorties CH
@ Format |C|:u:|e M
Un fichier... () pour tous les programmes ¢

¥ par programme
() par opération dusinage
Fichier de sortie ;
o Enreqgistrer au méme endroit que le CATProc
| Z1\Mes documents|PROJETS 201 11CEC| Mantag

d Remplacement de Fichier portant le méme no

CATProcess modifié
E [ Enregistrer CATProcess d'entrée :

|
O

[ verrouiller les opérations

o fssociation du fichier CH de sartie avec le O

[

Execution |

51000

(CENIT_FRAISAGE == CN300 VERSION 1.0 )
(PP : stratols00-3x_D )

(DATE : Tue Feb 14 08:34:15 2012 )
{PROGRAMMEUR : rouzi0Q0ll )

G94

(T2 Fraise 2 tailles D& )
T2

MO3

GO0 x46.977 v-B4.1 Z56.95 522000,
GOl Z46.95 F4000.

Y-78

X-148 Foe000.

X-149 F4E800.

G02 ®-150 ¥v-77 R1

GO1L v-76

¥-2 F&000.

Y-1 F4E800.

G0Z2 xX-149 v0 R1

GO1L x-148

X-140. 677 Fe000.
X-139.677 F4800.

GO2 X-138.677 ¥-1 R1L

GOZ2 xX-138.694 v-1.182 R1
G0L x-13B8.83 v-2.173
¥-138.905 v-2.721 Fa000.
X-138.914 v-2_829
®¥-139.012 v-6.47
¥-139.005 v-6.62

X-138.948 v-7.082
X-13E.908 v-7.263
¥-138.139 v-9.674
X-138.031 v-9.905
¥-136.848 v-11.77

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.

has. Draw your car.

b. Open your project.

vs. Create an immersive sketch.
d. Model your car.

e. Assemble your car.

f. Create a drawing.

g. Control and modify your car.
h. Create realistic renderings.

i. Machining process.
ii. Generate an APT file.

4. Method sheets.



Generate ISO code

In this part you will learn how to generate an ISO code
to communicate with CNC machines.

The post processor is a program that relies on pptables
to convert a common standard APT file to a machine-
specific ISO file. We can assimilate the pptables to a
kind of library containing an equivalence between the
instructions of the APT file and the instructions of the
ISO file.

There are different post processor manufacturers.
pptables are thus specific to post processors.

The APT file
IS a code
universal

Post Processor
pptables

ISO code
specific
to your machine




Generate ISO file

You are now going to learn how to generate an ISO file
that can be interpreted by Stratoconcept and Charly4U
type machines from CharlyRobot, present in most
colleges, high schools and resource centers.

At  prior, make sure that machining  thatis
correctly configured:

1.Go intoTools > Options... > Machining.

2. Inspect the tabResources:make sure the path to
catalogs and files ends with Istartupand that the
window is configured as follows:

- Qutils

| Fenétre

ﬁ:;.g Eorrrules..

| Image 4
Macro »
Utilitaires...

Personnaliser...

Erltres dewisualisation...

Options...
Standards... o7

~ Conférence ) / &

I
i

Sortie

Phote / Vidéo |

Catah}gues Firhiers Innurlpr. Chutils_Tahles de mnots PP Bacros Procédés d'u:in'ges i

i‘[f Cptians Général | Ressources | Opération | Programme
E B Genéral
- W 2rfichage —

=l IC:"-LPr-:ugrarﬂ Files\Dassault Systemes\B20\intel_a\startup Ii

- B compatibilits

Selection outil

@

% Paramétres et mesure % 4 Requéte automatique sur modification
'rﬁPériphériques et Réalité Wit T Affichage de I'outil sélectionné
, .Infrastrul:ture Calcul automatigue 3 partir des conditions de coupe de |'outil
E r Conception Mécanique % " ipour les avances de I'opération |
#w Forme 4 pour les vitesses de broche de |'opération

Analyse & Simulation

Construction d'usine

E@ﬁ @ Requéte-outil automatique

Mode de requéte-outil lors de I'application d'un procedé d'usinage

Usinage (_) Sélection interactive en cas de plus d'un outil possible

: r'Maquette Mumérigue

[] Sélection interactive si aucun outil n'est trouvé

___________________________________________________________________________________________________________



Generate ISO file

Then inspect the tabExit:check again that the path is of
the type lstart-up\Manufacturingand the options are
set as follows:

Finally, to generate the ISO code at the end, scroll down the
list of options and in the "extension" field, enter [ISO].

e :
rf Options Geénéral | Ressources | Opératio=—|_ Programme|| Sortie | Photo/ Vidéo |
Flna” Clle il Postprocesseur et dossier de |'émi : contrdleur
Y . 8] affichage B O Aucun @ Cenit® |O'tnwd O ICAME
HECDmpatibilité Chemin : |C:"-Pru:ngrar‘r1 Files'\Dassault Systemes\B20\intel_a\startup'Manufa I

%Paramétres et mesure : - :
Enregistrernent du trajet outil

E‘ﬁPerlpherlques et Realite virt| t!ll @ Enregistrer le trajet outil dans le document en cours

B irtrastructure i) Enregistrer le trajet outil dans un fichier externe

Conception Mécanique ] : g
Editer le trajet outil

F
prme Kf/f 4 Edition du trajet outil possible

Analyse & Simulation _ . .
Origine du repére d'usinage

. _ :
Construction d'usine fj\ﬁ [ Fixée sur la pigce aprés rotation de la table

Usinage Pendant le calcul du trajet outil

r'Maquette Numérique Iha < Enregistrer les points de contact du trajet outil
L

Equipements & Systémes Point de sortie d'outil

Procédé Mumérique de Fabrica @ @ Pointe-outil

Simulation d'usinage iZ) Centre de I'outil

Conception et Analyse Ergona (2} Centre de I'outil pour les outils 3 extrémité sphérique

Gestion des connaissances Fichiers de trajet outil, emplacement de |a sortie du code CN et de la docurmentation CN
-é Trajet outil : 4 Enregistrer au méme endroit que le CATProcess

| C:\Users\ROUZI0~1\AppData\Local\Temp!

Résultat de la vidéo : []iEnregistrer au méme endroit que le CATProcess

| ChUsers\ROUZID ~1\AppDatatLocalh Ternph,

Doc CN: |C:\Users‘aRGUE[ﬂa:l‘-AppDataiLu:ucaIiTemp‘a

Code CM: |C:\U5er5‘aRGUE[ﬂ~1mppr‘ “Local Temnph,

ﬂ @ Extension : [iso

HER A

@ 0K



Generate ISO file

Once the options are checked, all you have to do is
generate the ISO code.

1.Double click
DASSAULT_SYSTEMES_ManufacturingProcess in
the tree.

2.Right click onManufacturing Program.

3.InObject Manufacturing program.1,
selectgenerate NC code in interactive mode.1.




Generate ISO file

E/S | Mouverments outils | Ecriture | Code CH |

A window opens and you must configure it. Entrée

| ek CATProcess d'entrée:

i I ChUsers\rouzil011\Desktop' Process MéJKD@
1.Be sure thatDocument in progressbe sureMachining g Document en cours| @ Phase d'usinage
phase. | i) Programmes

2.Adjust the NC outputsonNC codeand tickby

program.

| Sorties CN
3.Check the boxSave in the same place as the | [ Format Code CN -
CATProcess. You will then find your program in the same Unfichier.. (O pourtous les programmes sélectionnés
directory as your process file and it will have the same | @ par programme @
name as your CATProcess file. | ) par opération d'usinage

rtie :

< iEnregistrer au méme endroit que le CATProcessi

3

4.Fina”y, generate your ISO code by C“Cking on Ch\UsershrouziD011\Desktop'\Process MéJ"aDassauItS],fstemES‘;l

Execution. i 4 Remplacement de fichier portant le méme nom
| CATProcess modifié
5.When the code will be edited without errors, you will have i ﬁ [] Enregistrer CATProcess d'entrée :
the window below. Then click onokay. | ]
"""""""""""""""""""""""""""""""""""""""""""""" i [ Rernplacernent CATPracess partant le mérme narn
" 1
Infermation Fabrication par CN ﬂ '

[] Verrouiller les opérations

[ ] Association du fichier CM de sortie avec le CATProcess d'entrée

[ Zssocier le résultat widéo & |a derniére opération d'usinage du prograrmrre

Euécutiunl :
;\'ﬁz ook & uﬂl

m X N N
. /
.

¢ 0 erreurs et 1 avertissements.
Pour plus de détails, consultez le fichier log.




Generate ISO file

| || DassaultSystemes_Manufacturir

Fichier Edition Format Affichage 7

The ISO code is generated. To ensure that it is complete, {5000 y:
open it using a text editor. Il (CENIT_FRAISAGE == CN300 VERSION 1.0 ) 3

{f| (PP : stratol500-3x_D )
[}| (DATE : Tue apr 03 09:32:51 2012 )|
|| (PROGRAMMEUR @ rouzi0O011 )

1.Check that the instructionsT1andT2are well edited.
These instructions correspond to tool changes at the
beginning and in the middle of machining. Thanks to |
these instructions, the machining will be interrupted 2% s o5 reo00. > *22%%:

2 tailles D& )

. Wiv-78 | S ———

so that the symmetry of the car can be achieved. fl x-148 reooo. [T Dcsaultsystemes Manutactom e

i gg% §‘%EU ¥Y-77 R1 Fichier Edition Format Affichage ? !

Hv-3 Fsooo. Ml x-90.872 v-31.276 5

Ilv-1 Fagoo. Ml x-92. 688 v-31.444 :

nstructi 52 g o = SO i :

2.If these instructions are present, the code should be 110 ax 575 £6000. X_96.812 -30. 649 i

. . . 1w — il *-98. 464 Y-29.778
generated correctly. All that remains is to transfer it ||%5*3:373.558% 1 r1 ||x00. 084 v_28.577

G02 X-143.028 v-1.312 Rl i x-101.35 v-27.001

to a digital machine and then to machine. lllco1 x-1431303 v-2.273 X-102.341 Y-25.25
[x-143.783 v-3.95 Fe000, | [%-102.986 Yy-23.319 ;
Mx-142.82 v-4.164 [ [¥-103.241 ¥-21.319 i
[[|*x-144.005 v-7.224 |[X-103.1 ¥-19.251 i
[l|x-143,999 v-7.408 (ll *-102. 578 v-17.318 !
Mlx-143.933 v-7.934 M*-101.692 ¥-15.515 !
Il|x-143.892 v-8.119 ll x-100.456 v-13.891 ;
|[x-143.106 v-10.531 i %-98.976 ¥-12.575 !
llx-143.03 y-10.707 %97 208 v-11.527 !

¥-95.325% ¥-10. 863
¥-93.371 ¥v-10.572
®-91.3222 v-10.659
¥-89.197 ¥v-11.173
¥-88.19 v-11.545
X-88.189 v-11.455
¥-89.032 v-10.601 Fa000.
£23.7

GO0 Z53

F10000. mMO32

XK-92.8 ¥-21 F54 522000.
G0l 722

Z54 F1000.

MO5

N

GO0 X-71.3 v-84.1 Z56.95 522000,

G0l Z46.95% F4000. !
¥Y-78 i
X148 Fe000. i




Method sheets

These files will allow you to improve your knowledge
of some key functions of CATIA V5.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

4. Method sheets.
has. Configure CATIA.
b. Manage your data.
vs. Modify element properties.

d. Specification tree.

e. CATIA Sketcher.

f. CATIA Imagine & Shape.
g. CATIA Assembly Design.



Configure CATIA

In this step you will configure CATIA for the purposes
of Running.

Here are the steps to follow:

el ompatibans

Lo, l_\
Srametres et mesure

-:‘anm,-,w“nu‘mv hﬁl[ﬁ:;gdtpfm'«m“. E

=8 Mateny library Instance de produt référence déchargée
=Bl catalog editor [ir”fc:": P
-8 Photo stugio S
"aﬂul Time Rendering

= & Infrastructure Pant

= Infrastructure DELMIA
'@ Infrastructure 30 Annotat
~[Rintastructure Comavonati
' Conception Mécanique

' Forme
A Analyse & Simulation
[ Construction d'usine
~ Usinage
Maquette Numénque
Equipements & Systémes

¥ A

9 ok | 9mue]

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

4. Method sheets.
has. Configure CATIA.
i. CATIA V5 settings.
ii. Favorite workshops.
iii. Restore the display.
b. Manage your data.
vs. Modify element properties.

d. Specification tree.

e. CATIA Sketcher.

f. CATIA Imagine & Shape.
g. CATIA Assembly Design.



CATIA V5 Settings

Analyse  Fenéktre  Aide

You are about to change the software settings.

fog Formule. ..
1.Click onTools > Options. Image g
2.Then, inInfrastructure, Product Structure: Macro b
has.Select tabCustomizing nodes. Utilitaires. ..
Personnaliser. ..
b.TickCustom displayfor product instance, IETE e slisation...

vs.Click onConfigure.
d.Enter [#PN#].

-
0 Options Personnalisation de l'arbre | Personnalisation des noeuds <2a iiation fonctionnelle-physique lS!mdmedei P l »

Produit de référence
""Aﬂ‘achage (] Affichage personnalisé
=9 compatiband | #PN Cordicire: l
P paramitres et smesure Ins SR GRS TR,
'gPénphénques et Réalite V

Infrastructure 2PN= (21NS)

@ Instance de produit, référence déchargée
Matenal Library (7] Affict nalisé

(tt)log Editor [um[sgpar, (efigir o l




CATIA Settings

Go intoInfrastructure > Infrastructure Part >tabDisplay:
1.Check the following options:

nas.External references.

b.Constraints.

vs.Settings.

d.Relationships.

e.Part body under operations.

f.Expand component nodes from outlines at design time.

“»

f Options Général | Affichage | Document CATPart
m Général Affichage dans I'arbre -
- W astichage 'd Références externes
"'35 Compatibilité 4 Contraintes
=P paramétres et mesure d Parametres
":ﬁPériphériques et Réalité v 'd Relations
#’.Infrastmctme 'd Corps de piéce sous les opérations
-m Product Structure 4 Développer les noeuds des composants issus des contours au moment de la création
-8 Material Library Affichage dans la géométrie
~[l catalog Editor [[] Seulement le solide courant opéré
B Fhoto Studio [[] Seulement le corps courant
~T Real Time Rendering [] Géométrie placée sprés le composant en cours
~ & Infrastructure Part [[] Parametres de composants et contraintes
kot I




CATIA Settings

Now inShape > Imagine & Shape >tabGeneral:

1.Check the optionOrigin-centeredtoPrimitive Creation Center Fashion.

-

if Options General I Display l

TP cénéra Update Propagation to Children
"'mArﬁd\agc Update propagation depth | 0 |8
~@_Co tibilité

SE o Attenuation

- %7 Paramétres et mesure 510
'mPériphériques et Réalité v

.;.. Lifrastructure Automatic Weight on Vertices
-3 Product Structure ‘“ Automatic Weight On Vertices
"! Material Library Primitive Creation Center Mode =
~[l Catalog Editor O View centered @ Origin centered
B2 Proto studio Command Options Menu Mode
~P8 Real Time Rendering @ Cyclic Menu O Toolbar Menu

| R i e el i e ek S § S




Favorite Workshops

CATIA's interface is customizable. You can configure

shortcuts to access your favorite workshops by ‘f;} Here are the steps to follow:
clicking on the active workshop icon. B Vo

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

i?k @
»{>]

=40
g 1+

Photo Studio Weld Design

fo

Generative Structural Analysis Imagine & Shape Surface Machining

: sl Design i. CATIA V5 settings.

[T] Ne pas afficher cette boite au démarage Fermer l

2 4 | iii. Restore the Display.
. ’ b. Manage your Data.
vs. Modify Element Properties.

d. Specification Tree.

e. CATIA Sketcher.

f. CATIA Imagine & Shape.
g. CATIA Assembly Design.
h. CATIA Surface Machining.

REamsE®™ [



Favorite Workshops

We are going to define as favorites the 8 workshops that we
will need for the realization of the project. For that :

1.Right click on the logoCATIA 3DSlocated at the bottom
right of the screen.

2.SelectPersonalize.

3.Click on the tabStart menu.

4.Select the workshops from the list on the left:
nas.Sketch Tracer

b.Ima g ine & Sha pe Plans de travail utilisateur | Barres d'outils | Commandes | 0 AL
. Di ibl Favori
vs.Part Design isponi avoris
d k h Sheet Metal Production » Sketch Tracer
S etcher Sketch Tracer Imagine & Shape
Sketcher e==3>Part Design
e.Assem bl Design STL Prototypage Rapide Sketcher .
y g Structure Design ASSE{"HY Design
f. D rafti ng Structure Functional Design LITE - OB) E;\afttmsgt d'
Structure Functional Design LITE - SYS it
i Stace Machinn Surface Machining
g.Photo Studio ining
Systems Routing
h.SU rface Machining Systems Space 'Reservation P

Tolerancing Capture

Tubing Desian
< n | )

5.Click onthe arrowto put them in the favorites list. i Acceélérateur |

-

al | My | Ax | Autre.. |

?Utiliser cette page pour composer votre liste d'ateliers favoris.
Ces ateliers apparaissent dans la partie supérieure du menu démarrer. 6

6.Click onTo close. e




Restore display

In this step you will learn how to reset the
position of toolbars.

Here are the steps to follow:

1. Introduction.

2. CATIA V5 QuickStart.
3. Your racing car.

4. Method Sheets.

has. Configure CATIA.
E?o'fff‘ graphiques 2 e Nowelle. I. CATIA settings.
Affi chagge e Renommey., ii. Favorite workshops.
';:;Phérique 30x b r— iii. Restore the display.
1ers L EGORTER(
Palette d'outils -~ Retabir e contenss,_| b. Manage your data.
EnorLog Rétabli — . .
e 20t les positions _ | vs. Manage item properties.
Statistiques PCS - d. Specification tree.
ENOVIA V5 VPM des commandes..|
Session Mobile Enlever des commandes.. e. CATIA Sketcher.
Collaboration Instantanée i
P f. CATIA Imagine & Shape.
Annotations , g. CATIA Assembly Design.
Pvous pouvez ajouter une barre d'outils 3 I'atelier courant. | h. CATIA Surface Machining.
Vous pouvez également rétablir ou supprimer une barre d'outils personnalisée.
_Feme |




Restore display

It is possible that some toolbars disappear or are moved
following multiple manipulations.

You can reset toolbar positions as follows:

1.Right click on the logoCATIA 3DSlocated at the
bottom right of the screen.

2.SelectPersonalize.

3.Click on the tabToolbar.
4.Then clickRestore positions.
5.Click onTo close.

Note that this operation only affects toolbars in the
active workbench.

Menu Démarrer | Plans de travail utilisateur

Standard

Web

Propriétés graphiques
Knowledge

Affichage
Périphérique 3Dx
Ateliers

Palette d'outils
ErrorLog

EnoviaVPM
Statistiques PCS
ENOVIA VS VPM
Session Mobile
Collaboration Instantanée
Analyse

Annotations

Barres d'outils

-

MNouvelle...

Renommer...

SUPETITTES l
Betabl | ECo e, l

Rétablir les contenus... l

-

?Vuus pouvez ajouter une barre d'outils 3 I'atelier courant.

Retablir les

Ainutet des commandes... II

Enlever des commandes...

Vous pouvez également rétablir ou supprimer une barre d'outils personna}: :




Manage your data

In this step you will learn how to manage the

structure of CATIA V5 documents. Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

4. Method sheets.
has. Configure CATIA.
b. Manage your data.

i. File structure.

ii. Back up your data.
vs. Manage item properties.
d. Specification tree.

e. CATIA Sketcher.

f. CATIA Imagine & Shape.
g. CATIA Assembly Design.
h. CATIA Surface Machining.




File structure

> The file structure in CATIA V5 is as follows. -

CATPart 59
CATProduct

g
CATProduct CATPart @l

CATPart
|
CATPart file: CATProduct file:
* Similar to a room. * Similar to an assembly.
* Contains the 3D geometric representation of an « Contains no 3D geometry.

element.
* Contains all the information needed for an
assembly:

* Links to the elements that make up the
assembly (parts or sub-
assemblies).

» Positions of elements in 3D space.



File structure

> Here is the file structure you will use in this project:

—> CATPart @\

—> CATPart {&l

\
\ — CATPart @




Records management

To save your data, it is best to go through the
registration manager.
To access it, click onFile > Manage Records...

OO

The path of each file.

File status:Open, Modified, New...

The name and type of each open file.

The action that the handler will perform.

Ouvent
Ouvent
Ouvert
Ouvert
Quvert
Duvert
Quvert
Ouvert
Ouvert
Ouvert
Cuvert

MY _e-RACECAR PROJECT...,
Rules.CATProduct
ELecMotor HPP.CATPan
MACHINING. CATProduct
BalsaBlock_78x105:300 CAT,
MY_e-RACECAR.CATProduct
Wheel CATPart
BalzaBlocklimits, CATPart
VolumeReservation. CATPart
MagneticStartPod. CATPart
Track CATPart
NC_Machining_Support.CA...
Asde. CATPart

non enregistré(s)

D\Captures nouvesu cockpit nowveau repére\ Catia
D:\Captures nouvesy cockpit nowveau repére\Cata
D\ Captires nouvesu cockpit nowveau repére Cata
DA\ Captures nouvesy cockpit nowveau repére\ Cata
D:\Captures nouvesu cockpit nowvesu repeére’ Catus
D:\Captures nouvesu cockpit nouvesu repére\ Catia
D:\Captures nouvesu cockpit nouvesu repére’ Catia
D:\Captures nouvesu cockpit nouveau repere’\ Catia
D:\Captures nouvesu cockpit nouveau repére’\ Catsa
D:\Captures nouvesu cockpit nouveau repére’\ Catia
D:\Captures nouveau cockpit nouveau repére’ Catia

Droet d'acces

ecrture
ecrture
é<ntyre
crture
ecriure
ecrture
écrture
écrture
écnture
écrture
ecrture
ecrture




Records management

When you save a product that is an
assembly of different parts:

CATPart
Save it in the desired folder using
Save as...This will only save your
product to this folder.
ATProduct

Then the functionDirectory
propagationwill allow you to save
the parts (CATPart) associated with
this product (CATProduct) in the
same folder.

Save So

Click onokayto validate the
recording.

C Spread of

: ~ directory
Enreqiskrer

Enreqisktrer Sous, ..

Propaqgation du réperkaire

R&initialiser |




Send to directory

You can also use the optionFile > Send To >
Directoryto send in a directory all the files that are
used by your CATProduct. This includes basic files

Fichiers Candidats

such as CATProducts and CATParts,but also Nom [ Type [ Emplacement Trouvé

. . . . . Axle CATPart D:\Captures nouveau c... Trouvé

Images serving as a painting, sticker, texture, BalsaBlock 78x1... CATPart CATC\01-CeC\05d - D...  Non trouvé
BalsaBlock_78x1... CATPart D:\Captures nouveau c... Trouvé

etc, BalsaBlockLimits CATPart D:\Captures nouveau c... Trouvé
BalsaWood jpg C:\Users\schef0091\De... Non trouveé
brushed_metall jpg C:\Program Files\Dassa... Trouvé
brushed_metal2  jpg C:\Program Files\Dassa... Trouvé
Car_Body CATPart D:\Captures nouveau c... Trouvé
ELecMotor HPP  CATPart D:\Captures nouveau c... Trouvé
MACHINING CATProduct D:\ €5 NOUVEAU C... rouvé

For that :

[ Conserve I'arborescence initiale

Fichiers Sélectionnés

1 ) 2|47 |7

P> Click the double arrow to send all files.

Nom | Type l Emplacement I Probléme I Nom cible

= Specify the destination folder for the files.

P Click onokay.

Taille:

Copier vers

0 Octet

|

C:\Documents and Settings\

Parcourir... l

@ Annuler |




Edit element properties

In this sheet we will see the means of accessing
the properties of an element, and the different
modifications that we can make to them.

Here are the steps to follow:
1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.
4. Method sheets.
has. Configure CATIA.

b. Manage your data.
vs. Modify element properties.

SEEEEEEE

d. Specification tree.

e. CATIA Sketcher.

f. CATIA Imagine & Shape.
g. CATIA Assembly Design.
h. CATIA Surface Machining.

Sélection : I BalsaCeC/Car_Body/Car_Body

Propriétés de I'lément | Rendu |Hrlag | Analyse | Composites | Dessin |

TIIdmatnauZUUmrn
. Type: VI ur par défaut

Eclairement | Texture |

b Ambiant | O CEI 3
gpors  E—
# Spéculeire [ o F _| B,

* ] ~Réflexion [ oo [

(*) Paramétres utilisés pour le calcul d'image uniquement

Plus...

@ OK I GAEErﬂuell Fermer I




Edit element properties

To access the properties of an element, you must identify it either in the construction tree or in 3D space.
Below are some elements of different types:

> Products > @ Y_RACECAR_PROJECT

MY_RACECAR
Car_Body

> Rooms @Car_sudy

—2= Plan xy

—<= Plan yz

—<= Plan zx

> Materials 1

‘ ¥ SideCurve
@ ProfilePad
Bl ' Matériau' =Balsa
—% Références externes
P Analyzes and results »{ # 2 Thickness Analysis
=-[1! Contraintes

| QE Fixe.1 (Car_Body.1)

utocollants

> Stickers —> [ DassaultSystemes
T3 CATIA
=-Applications
=-Galerie de tableaux
" SideView

»  Various operations

P> Constraints

g

P Paintings >
> Etc...




Edit element properties

Once you have located the element, you can access its
properties:

1.Right-click on it in the tree.
2.SelectProperties.

3.This will open a window with tabs depending on the
item you clicked on.

Selection : l chleP ad/Corps poncipal Car_Body =
[ Mécanique  Propridtés de [ ébement |6u¢(
Nem | ProfilePad

%’J Y_RACECAR_PROJI
Zentrer le graphe

"@MY RACECAR Recadrer sur
Car_Body (5] cacherfaffi 2

"@ Ca r_BGd'f Propriétés Alt+Enter

—.= Plan Xy E iovrir la sous-arbarescence
— .~ Plan yz % COUper CEel4
L~ F’Ian X Copier iZkr[4C
Pa ramétri [% Zoller CErl+y
5 ) Collage special. ..
=-{3% Corps prir

- . Balsa SURRTimer Del

—\@\ SideCu Obijet ProfilePad

-2 PRI
&P Mater‘rau/ =" %@
—@ Références EJ
#- & Thickness Ann

=[] Contraintes
LQE: Fixe.1 (Car_Body.1)
=-Autocollants
- DassaultSystemes
L CATIA
=-Applications
Ierie de tableaux
..... ~ SideView




Edit element properties

In this way you can access, depending on the element,
the following properties:

P The name.
> Appearance (colors, transparency, etc...).
> Attributes (enabled/disabled, updated, etc.).

P Physical properties (Weight, Volume, etc.).

1
Sélecﬁon:lpwhlcpad"CU'pa principal/Car_Body ;
Mécanique I Propriétés de I'élément | Graphiquel

Remplissage
Sélection : |BalsaCeC/Car_Body/Car_Body -l Couleur T'ansparen(e I
Propriétés de I'éément | Rendu | Héritage | Analyse | Composites | Dessin | I— T 0 I

Toille du matériauf 200 mm 2] | _Jh

Arétes - — — |

|
Type:lVakur par défaut >

Couleur Trait Epai
- ———= -

Droites et courbes

Eclairement | Testure | Couleur Trait Epapl
T e [ =
%Diﬁus | E_Jj I _” 1 _I F‘
K sptcioee [ o9 T3] _| Points - I
_‘_.Jé&'“ ~o% Couleur Poin
w‘&hmpnmce [ [0 E m(') | I j IX—I
~hereracionr) [ [10 [ Propriétés globales - 1
| Réfieion [N 000 [ &

H%Jmétves utilisés pour le calcul d'image uniquement J ______ %Uﬂﬁ._#s md“
Plus.. |
| S ok | Oappiquer] _ Femer |
|

]
Sélection : | Car_Body/Car_Body.1/MY_e-RACECAR | " > d l P - P Z s
e e e Sélection : | Fixe.1/Contraintes/MY_e-R4
Général Centre de gravité 'I
Densité:  [180kg m3 *=94 148mm 4 3 T 4 LFA 7
Vet [ Mécanique I Propriétés de I'éléme
Masse: 0,08kg 2=|11,961mm I
Surface mouillée ;[ 0 084m2
Matrice d'inertie @ g I
boc=[7,734e-005kgxm2  by=[Okgxm2 ba=[5,213¢-005kgxm?2 o L
bye=[ Okgrm2 yy=[4674e-008kgum2 _ by2=[Okgxm2 2 - 1
hﬁlig;e-wﬁgxml Ezy=[Okgxm2 2= 4,:¢ooakgxmz Nom ' I Fixel I
gt HEE, S ~ Eléments d'appui |
Type | Composant |
Bloc Car_Body (Car_Body.1) |
_____________ — -
[ |
“ @ 0K | 9 Applig uu' Fermer |




Specification tree

The specification tree helps to organize its design. In
this part you will learn how to manipulate the
different states of the specification tree. This is
useful for a good understanding of the design.

Y e RA

Here are the steps to follow:

[V

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

4. Method sheets.
has. Configure CATIA.
b. Manage your data.
vs. Manage item properties.
d. Specification tree.
e. CATIA Sketcher.
f. CATIA Imagine & Shape.
g. CATIA Assembly Design.
h. CATIA Surface Machining.

CECAR_PROJECT

ules [Rules]
= .
ziE|Parameétres

) =
L1 QRelations

gPublications

gdopplications




Specification tree

P In the specification tree you can find the following
important information.

W DAY e R
s ﬁ
Wl Active Component 7_-‘-..

© A component is active when
highlighted in blue.

© To activate a component, double-
click it in the specification tree.

Car_Body

e [Axle,1)

© A component is selected when
highlighted in orange.

© To select a component, click on it
in the specification tree.

h (1 QRelations

S ZPublications

L g o nnlications



Specification tree

P What is the object of work?

© The work object is a feature or geometric
element that allows you to restrict the display
of the 3D model to the desired feature. CATIA
displays all features above the work object and
does not display features below.

Object of Work === — = =




Specification tree

P What is the object of work?

© The work object tells you where in the

specification tree the next feature will be
created.

© New functions are added just below the work
object.

Previous Work Object

New Function




Specification tree

> How to define the object of work?

© Automatically:when you create a new
function, this is automatically the work
object.

o

UsingDefines the work object. For
various reasons, you may need to define
the work object. You can do this using
the context menuDefines the work
object, as explained below.

O Inthe specification tree, right-click on the
feature you want to define as a work object,

© SelectDefines the work object. - To quickly identify
Y the work object is the
(/
o element that is underlined.

© The function is now defined as a work
object.




CATIA Sketcher

In this step you will see how to constrain a sketch.

| o

gy Here are the steps to follow:
) 'A,

1. Introduction.

2. CATIA V5 QuickStart.

3. Your racing car.

" 4. Method sheets.
: has. Configure CATIA.
b. Manage your data.

3 vs. Manage item properties.

2 d. Specification tree.

g e. CATIA Sketcher.

gj i. Constraints

C/)j dimensional.

| ii. Geometric constraints.
: f. CATIA Imagine & Shape.

ﬂ;h g. CATIA Assembly Design.

h. CATIA Surface Machining.

ijﬁﬂd;; a0 o2 a0 B85
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Constraint

To dimensionally constrain a geometric element,

use the iconConstraint. In order to constrain several elements
relative to each other, you can select
Lo “0" them by holding
You have two po§5|p|llt|es, selgct the eleme.nt &V 618 Glan s ST [ E e
before or after clicking on the iconConstraint.
keyboard.
. Step 1 l 2nd step l Result I
Select Constraint Icon
° o
First Method 2 I
AW 4
Constraint Icon Select
2 3
Second Method I <<:>




Dimensional constraints

The purpose of this exercise is to constrain a circle to the
coordinate system. For that :

1.Draw a circle. After drawing it, the circle remains
selected. If not, select it by clicking on it.

2.Click the iconConstraintto display a diameter
dimension. By moving the mouse you can choose

where to display it.

3.When the location suits you, click, being careful not to
be on another element.

Now we are going to modify the value of this diameter.
For that :

4.Double-clickthe value of this ratingto bring up the
edit window.

5.Enter a diameter of [25mm].

6.Click onokayto validate.

e

ition de

Diamétred 25mm

i

Ccl-tatiunl Diamétre

-

E% Mesure

Plus:= » I

w Annuler

J




Dimensional constraints

Now that you have a circle with the correct diameter, you
still have to constrain it with respect to the mark. For that :

1.Hold down<CTRL>depressed.
2.Selectthe center of the circle.
3.Selectthe vertical axis of the marker.

4.Click the iconConstraint. This causes a dimension to appear
between the center of the circle and the mark. By moving
the mouse you can choose where to display it.

5.When the location suits you, click, being careful not to
be on another element.

6.You can edit the dimension in the same way as for the
previous one. By indicating a value of [25 mm].

The center of the circle will always be 25mm from the
vertical axis.




Constraints chosen in a dialog box

To geometrically constrain elements you can use
the iconConstraints chosen in a dialog box.

The icon is accessible when you have selected
enough elements to constrain by holding the key<
CTRL>.

[ Distance [ ] Fixce

[] Longueur @ Coincidence
[ &ngle [] Cancentricite
[ Rayan/Diarnétre [ Tangence

[ Demi-grand axe |\ Parallélisme

[ Derni-petit axe (O Perpendicularité

[ Syrnétrie [] Horizontalité
[ kiliew [] Verticalité
[ Equidistance

@ 0K ] ﬂaﬂmnulerj




Geometric constraints

We will now apply a coincidence constraint. This
constrains the center of the circle to the horizontal axis
H. To do this:

1.Select by holding the key<CTRL>the center of the
circle and the horizontal axis.

2.Click the iconConstraints chosen in a dialog box.

3.SelectCoincidence.
4.Click onokay.

You will notice that the center of the circle aligns with the
horizontal H axis, and the presence of a small green circle
next to it, indicating a coincidence constraint.

[] Distance [] Fixe
] Langueur ia Cn’r’ncidence( 3
L] &ngle [] Concentricité

[] Rayan/Diarmétre [] Tangence

L] Derni-grand axe [ Parallélisrme

L] Derni-petit axe [ Perpendicularité
L] Syrmétrie [ Horizantalité
[ riliew 1 erticalité

[] Equidistanice

@ OK <® Annuler]




Geometric constraints

[ Distance [ ] Fixe

[] Longueur [ Caincidence
[] &ngle [] Concentricité

[] Rayan/Diamétre [] Tangence

[ Dermi-grand axe [ Parallélisrme

L[] Derni-petit axe [ Perpendicularité
[ Syrnétrie [ Horizontalité
[ riliew [ Verticalité

[] Equidistance

|ﬂ QK Iﬂl.ﬂmnulerl

Symbols Meaning

R 25 / D 50 Radius / Diameter

Symbols

Meaning

Fixity

Coincidence

Concentricity

Tangency

Parallelism

' I. Symmetry

Perpendicularity

Horizontality

ﬂ Environment

<zt | @O 8

Verticality




CATIA Imagine & Shape

In this step you will discover the Imagine & Shape

workbench of CATIA V5. Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

4. Method sheets.

has. Configure CATIA.

b. Manage your data.

vs. Manage item properties.

d. Specification tree.

e. CATIA Sketcher.

f. CATIA Imagine & Shape.
i. Introduction.
ii. Basic shapes.

iii. Modification and
manipulation tools.

g. CATIA Assembly Design.
h. CATIA Surface Machining.

Corps Principal
. Subdivision Surface,1
. Subdivision Surface.2

® Subdivision Surface.3
® Subdivision Surface 4
® Subdivision Surface.5
® Subdivision Surface 7|

TAN 90 AsSY  YDIRS SO e« | 2o

Jp 3 288 @ ,
v oS— ~ | Ol | O_;},’ ”.EE"’@QQ;B@,G. _“_M
%] a.g aw:a l—{?.‘,\,é m'..._'E? .ff: ?L__. .:smmnuo) L—
faces, edges or vertices




Imagine & Shape

This workshop is dedicated to the creation of shapes
for manufacturers and designers. Its surface
approach is particular, which makes it easy to use
even for a new user. It allows you to quickly
transcribe your ideas in 3D. To access it click onStart
> Shape > Imagine & Shape.

\
ﬂf Forrne »




Introduction

[®]CATIA Y5 - [Part1]

n Démarrer  Fichier  Edition  Affichage  Insertion Qutils  Fenétre  Aide

— = Plan xy
— . Plan yz
— . Plan zx

- Corps principal

— ® Subdivision Surface.1

— ® Sybdivision Surface.2

— ® Subdivision Surface.3
® Subdivision Surface .4
® Subdivision Surface.5
® Subdivision Surface.?

Palette d'outils ]

'8 Yy eBS T KBA 2/ - @

|

k‘ Manipulation / Translation

Cirl Key: Add Element Selection
Shift Key: Trap Selection

20 @EeY vB9eP B0 5 2B




Basic forms

» Imagine & Shape allows you to create different types of basic subdivision surfaces.

/




Manipulation and modification tools

P> The shapes you create are subdivisian surfaces that you model using
the control mesh.

> Modifying the control mesh is equivalent to modifying the surface. One L
applies for that a transformation on sub-elements of the mesh: faces, edges, v

points or the whole of the elements of the mesh.

s 7 ke~ 2ol . o]

y Item Selection
Selection Any Type Complete




Manipulation and modification tools

»  You can manipulate the different thanks to different tations.

—  Translation




[34 Translated from French to English - www.onlinedoctranslator.com

Manipulation tools e modifications

>  You can also change the control, using the iconFace Cutting.
Face Cutting
o secions [ 5
P This greatly influences the behavior of a s e of subdivision during a translation for example.
f N
Without
Face Cutting
\_ i

With
Face Cutting



https://www.onlinedoctranslator.com/en/?utm_source=onlinedoctranslator&utm_medium=pdf&utm_campaign=attribution

Manipulation tools e modifications

> Another way to modify the m control issubdivide faces.

P This greatly influences the behavior of a subdivision face during a translation for example.

Without I
Subdivision

\ J

é Y
With
Subdivision

. J




Manipulation tools e modifications

P  You canremovefaces

>  You can alsoaddof




CATIA Assembly Design

In this method sheet we will explore several
assembly options. In particular, we will see two
component insertion methods. Finally, we will see
how to delete a component and its associated
assembly constraints.

Here are the steps to follow:

1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.

4. Method sheets.

has. Configure CATIA.

b. Manage your data.

vs. Manage item properties.

d. Specification tree.

e. CATIA Sketcher.

f. CATIA Imagine & Shape.

g. CATIA Assembly Design.
I. Existing Component
ii. Existing component with
positioning.
iii. Delete a component.

h. CATIA Surface Machining.



Existing component

@ The corresponding icon is accessible when you are
in the Assembly Design workbench. By default, it is
on the right of your screen. This tool allows you to
insert a part into your assembly.

@ The toolHandlingwill allow you to move this
piece along the axes you want.

The various constraint icons will allow you to
apply assembly constraints to your parts. This
bar is vertical on the right of your screen by
default.

Déplacer selon I'axe X

<
23
&

[ ] Sous contraintes

w OK W Annuler I

Pz| =
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g I
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Insert parts with "Existing Component"

We will start by adding the part to the assembly.
For that :

1.Click onExisting component.

2.Click on the product in which you want to add your part.
Here we will click onMY_e-RACECAR.

x
Regarder dans : I | MiniF1e 2010 - StarterPackage j & =% EB-
A Nom - Modifié le Type ~
. . . . La"y T200-BalsaBlockDrawing A4V-Ech0.5 29/08/2010 11:03 Adobe £
Emplacements - - N
3.A flle Selectlon WIndOW Opens. SEIeCt the flle you récents T01-Tableau de suivi conformité MiniFle 201... 29/09/2010 13:49 Adobe £

. N 0 @Ul-TabIeau de suivi conformité MiniFle 201... 29/09/2010 13:49 Feuille d
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Insert parts with "Existing Component"

1.You will notice that the part is inserted at the origin of
the assembly mark.

We will pre-position the part and then constrain it. As
the coordinate system used is that of the assembly, we
will first perform a rotation.

For that :
2.Click the iconHandling.
3.Select therotation along the Z axis.

4.Click and hold the click on the piece to rotate it by
moving the mouse. Orient the piece as shown.

|

Déplacer selon |'axe X

[] Sous contraintes

QK

& Annuler I




Insert parts with "Existing Component"

We are going to place the piece on the front right of the car.
For that :

1.Select thetranslation along the Y axis.

2.Click and hold the part to move it to the side of
the car.

3.Select thetranslation along the X axis.

4.Click and hold the part to move it to the front of
the car.

5.Click onokay.

er selon |'axe X

[]%o 5 traintes

@ OK

w Annuler I




Insert parts with "Existing Component"

We are now going to constrain the part by making the
axis of the part coincide with that of the car. For that :

1.Click on the icon ofCoincidence constraint.
2.Click onthe axis of the part.

3.Click onthe axis of the car.

4.You will notice the link between the two parts
indicating a constraint.

Contintes

7 ?
=i
X0

I

i




Insert parts with "Existing Component"

Now we are going to press the part against the car. For
that :

, Contraintes

1.Click on the icon ofContact stress.

2.Click on theMap.10of Axle which represents the plane of
symmetry of the axis.

3.Click on thezX plane, plane of symmetry of the
car.

4.You will notice the link between the two parts
indicating a constraint.




Insert coins a

You now notice the p symbols
representing the gray moment
cont, because the constraints To
apply them:

1.Click the iconUpdate

Z2.You can now co are green, so
up to date, and
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Existing component with positioning

@ The corresponding icon is accessible when you are
in the Assembly Design workbench. By default, it is
on the right of your screen.

Composant : Axlel

@ This tool allows you to have a view of the part that we
are going to insert. This view is handled in the same
way as the CATIA environment. Thanks to this view we
have easy access to the surfaces of the part without
being disturbed by the rest of the assembly.

0,896

creation of constraints. You will be able to create the Fixer le composant | _Plus>> |
constraints with this tool, and it makes
the assembly more ergonomic.

@ The interest of this tool lies in the option of automatic @% 4 Création automatique de contraintes




Insert parts with positioning

We will start by adding the part to the assembly.
For that :

1.Click onExisting component with
positioning.

2.Click on the product in which you want to add your part.

Here we will click onMY_e-RACECAR.

3.A file selection window opens. Select the file you
want to insert. Here we will selectAxel.
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Insert parts with positioning

Now that the inserted part visualization window has
appeared, we will start by constraining the bearing
axially. For that :

1.Check the automatic creation of constraints
option.

2.Click on the axis axis.

3.Click the centerline of the front axle hole on the other
side of the car.

4.Then click in a blank area to create the constraint.

Composant : Axlel

Fieer le com




Insert parts with positioning

In some cases, depending on the origin mark of the

imported part, its orientation may be reversed. If that
is the case:

1.Click on the plane as below to reverse the direction of
the room.

2.You can now validate the constraint by clicking
in a blank part of the screen.




Insert parts with positioning

Let's continue by centering the axis on the car. For that :

1.Click on theMap.1in Axle's tree.

2.Click on thezX planeof the car, common plane of
symmetry.

3.Click in the blank part of the viewing window.

4.Click onokay.

Congratulation ! You have inserted and constrained the part!

Composant : Axlel

I Création automatique de contraintes
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Delete an item

To remove an element from an assembly, the
product in which it is located must be active. If not,
double-click it to make it active.

Centrer le graphe

] Recadrer sur

4 Cacher)afficher

Proprigtés Alt+Enker

E Quvrir la sous-arborescence

Here the Wheel part we want to remove is
included in the productMY_RACECAR. This is the
active product because highlighted in blue. We are
ready to delete the item.

kel

i_opier Chrl4+C
% Coller ikl

Collage spécial. ..

Right-click on the element to delete in the tree
then chooseRemovein the context menu.

[ Supprimer él\AL Del
y e

I - 1"

In the window that opens, clickokay.

Cbjet Grome

Sélection

MY_e-RACECAR_PROJECT\MY_e-RACECAR\Wheel.
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Parents
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Academic Certification Program

Dassault Systemes has set up an academic certification partnership program, which allows students to take
the standard CATIA certification exams at a reduced price.
This is a unique opportunity for them to enrich their CV, and thus promote their technical recognition

on the industrial market.

O For students, the title of CATIA Certified Professional is an effective way to enhance their skills on DS
products and obtain professional recognition, which will allow them to access better job opportunities

in a highly competitive industrial world. .

© Dassault Systémes Academic Certification partners can also become assessment centers, facilitating
registration and organization of exams. It is also a good way to extend your influence and
strengthen the recognition of your teaching abilities in academic and industrial circles.

@ Dassault Systémes Certification

Show Them What You Know

http://www.3ds.com/en/education/certification/academic-certification/
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