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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, Loïc ETTIGHOFFER, Rémi MULLER,

Ghislain ROUZIER and Maxime SCHEFFLER, 3rd 
year students at ESSTIN under the direction of

Mr Emmanuel JACQUOT.20 hours



Foreword

That
secondary education for learning CATIA V5 design 
software.

training is based on a project

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;
files to start computer-aided design;

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

* PLM: Product Lifecycle Management. In French, this 
corresponds to “product life cycle management”.

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:

lesson introduction Theory Main tools Exercises

Single click Double click button hold

Advice, information
additional, links to

a method sheet.

Reference to program points
school.
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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.



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,
Manufacturing.



Skill mix

Project Management & Collaboration
Four to six students per team. 
Introduction to concurrent 

engineering. Engineering Design
MechanicalFinding innovative solutions to 

improve performance.
Mechanical concept

Production Collaboration
Model a virtual 3D model for 
production.

Production
Create an NC* program. 
Simulate machining.

Graphic Arts Design
Chart

marketing
Define the graphic 
identity of your team.

Design
Create stylish shapes in line with 
good aerodynamic performance.

Engineering Design
Marketing

Establish a portfolio and use the virtual 
model as communication material in order 
to canvass sponsors.

CN: Numerical Control



Welcome to CATIA V5

Quick familiarization with CATIA V5 software.
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.



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.



What do these objects have in common?



CATIA V5

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

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

we
of

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

are.
ity



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.



CATIA Interface Overview

CATIA V5 interface

1
1 Toolbar.

2 4

2 Specification tree. 3

3 Compass.

4 5
Workshop in progress icon.

6
5Default planes.

6Workshop functions.

7Toolbar.

7
8 Contextual help.

8



Create a room

In this step you will create your first part with CATIA 
V5. We want to model a wedge in order to position a 
model car on a track.

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.



Create a room

We are going to create a new room. For that :

1.Click onFile > New…
1

2.To create a new part:

has.SelectGo.
b.Click onokay.
vs.Use the settings below and clickokay. 2a

2b

2c



Create a room

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

1.Thanks to the active workbench icon, check that you are 
in the Part Design workbench. If not, clickStart > 
Mechanical Design > Part Design. 2

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

3

3.Click on theYZ Planto define the sketch plane.

4
4.In the Sketch Tools window that appeared, make sure 

to use the same settings as shown here. If an icon is a 
different color, click it.



Create a room

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

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

1
We will draw the outline opposite.

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

D VS
HAS

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

F E

HAS B4.Click again on the pointHAS, to close the outline.



Create a room

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

1.Click the iconConstraint. 1 2

2.Click on theG-segment.

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

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

5.Enter the value [56.5mm].
H

6.Click onokay.

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

has.H: [76mm].
b.I: [60mm].
vs.Y: [50mm].

5

6
8.Click the iconLeaving the workshoplocated at the top right 

of the screen.
8



Create a room

We are now going to create a volume from the sketch 
created previously. For that : 1

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

2

2.Enter the value [50mm] in the Length field. 3

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

4.Click onInsight:this allows you to verify your operation. 5 4

5.Click onokayto validate.

Here is the result you should get:



Create a room

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.

1

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

3.Click onokay.

You should get the result below:

3



Create a room

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

1.Click onFile > Save.

1
2.Select the directory of your choice and enter the file 

name [MyFirstPart].

3.Click on the buttonSAVE.

Cheer ! You have just created your first CATPart file.

2 3



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.

1

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

You can also use the icon To move.



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.

1 2

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

3



Mouse manipulation

To zoom you must:

1.Hold down the wheel click.

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

1 2

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

3



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:

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.

Edgeless

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

With all the edges

giving access to the different display modes.
Just the sharp edges

With hidden edges

Realistic rendering

wired mode



Tips and tricks

In
useful information for using CATIA V5.

that stage you will find a few
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

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.

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



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.

Specification tree



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. It is 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.



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 Systèmes academic website: http://campus.3ds.com .

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 
"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

rear wing
Rear spoiler

Engine Chamber
Passage of the propulsion systemcockpit

cockpit

Hand Bodysuit

Body

Front Wing
Front spoiler

Wheel Housing
Wheel arch

wheel
WheelAxel

Axis



The key stages of the project

• Model your car and assemble the 
different components.

Modelization

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

Dimensional

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

Design
Chart

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

Assisted by
Computer



The Body Modeling Process

• Print and draw his car on a rough plan of balsa block.
Work

Manual

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

Sketch Tracer

• Reproduce the guiding curves of the car to model the 
bodywork.Shape Design

• Design the various mechanical elements of the car using 
the Part Design mechanical design workshop.

Mechanical
Design

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

Shape Design

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



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.
i. Simulate machining.

4. Method sheets.



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.



Draw the two views

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

has.Be consistent between the two views.
b.Respect the dimensions.
vs.Consider motor and battery housings

vs

290mm b

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

Here we have:
• in red the cockpit,
• in purple the frame,
• in blue the rear wing.

has



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/

http://www.gimp.org/

http://www.getpaint.net/
http://www.getpaint.net/
http://www.getpaint.net/
http://www.getpaint.net/
http://www.getpaint.net/
http://www.getpaint.net/
http://www.getpaint.net/
http://www.gimp.org/
http://www.gimp.org/
http://www.gimp.org/
http://www.gimp.org/
http://www.gimp.org/
http://www.gimp.org/
http://www.gimp.org/


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…

1
2.Go to the directoryMini F1e 2010 -

StarterPackage.

3.Select the file namedMY_e-
RACECAR_PROJECT.

4.Click onOpen. 2

3

4



Open your project

This is what your screen should look like now.

For more information on the 
different elements that make up

the CATIA screen,
see the Quick Start.



Open your project

Here is the structure of your project:

has
has. The productMY_e-RACECARwill contain the car 

assembly, for example, 'Car_Body' is the body.

b
b. The productMACHINERYcontains the elements useful 

for Computer Aided Manufacturing. vs

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.

d



Initial structure of your project

car assembly

Components for machining

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.
3. Your racing car.

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

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.



Introduction – The procedure to follow (1/2)

Sketch Tracer Import Image

Set marker

To scale Second sight

Translated from French to English - www.onlinedoctranslator.com

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
1.Import the image having previously selected the 

appropriate view.

2.Set marker position.
2

3.Size the image in the 3D environment using the 
dimensions present on the plan, then crop the 
image.

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

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



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



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.

has
b.Toolbar:workshop-specific tools.

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

b



Side view

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

Origin of the mark.

Y
Z axis, will represent the vertical and point to the sky.

X axis, will point to the front of the car.

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

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

Z
X

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

X

Y



Side view

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

1
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

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,
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.

1
3.Click onOpen.

2

3

This warning may appear. This is the display mode used 
which is not suitable for displaying the image.

4.Click onokay. 4



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

1.Click on thesmall black arrow.
2

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

You should be able to view your image now.

For more information on the different modes of
viewing, see the Quick Start section.



Side view

In the window opposite which is displayed. Verify that the 
following options are selected:

1.Click onApply a cylindrical view.

1

2.Select optionUse a cube.

3.DO NOT CLICKsure OK.

2

You can change the previously selected image 
by clicking on the icon Open a new image. Once 
selected make an update by clicking on the icon just 
by

below to apply the change.



Side view

Now, learn about the different elements that make up the screen:

has. Current marker position.

vs
b. Scale frame (green 
dotted lines).

vs. Image frame 
(solid green lines). b

has



Side view

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

has.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. 1 C1ab.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.

1b

1a



Side view

Scaling tools

has
The ladder frame has several manipulation tools. Cut

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
Spin

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

vs
vs. The solid triangle at the end that allows you to 
zoom.

Zoom

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

Zoom/Rotate
e. And two rectangles containing the dimensions of 

the rectangle, which will allow scaling.

e
Dimension



Side view

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

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)

2a

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

2b



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).

2c

d.The window opposite appears. 2d

e.Enter the value [249mm]. 2nd

f.Click onokay. 2 F



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:

3

3a
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.

3b



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.

4cvs.Perform the same manipulation with the corner
upper right.

4b

4a



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.

4d

4th



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:

the
Hide/Show.

to hide Where display it grace at the option

Access its properties.
Change its name. We advise you to rename 
"Table 1" to "SideView".
Add a transparency effect.

Delete it.



Top view

We will perform
previous ones in order to define

at the steps
above. 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.

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.



Top view

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

5a5.We are going to orient the view in top view:
has.Click onthe little arrowto display all 

predefined views.

b.Click on the icon of thetop view.
5b

vs.Check compass orientation.

5c6.We will now import the image. For that:

6a
has.Click the iconCreate a new immersive sketch.

b.Select from directoryMiniF1e 2010
– StarterPackagethe image being calledMy_e-
RaceCar_Handwriting.

vs.Click onOpen.



Top view

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

has.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.

b.Click and hold the click to roughly move the 
marker to the level of the origin indicated on 
the image below. For more information on handling

of the view, consult the method sheet
corresponding.vs.Zoom in to fine-tune marker placement.

7b

7a



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.

X

Y



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.
8a

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

zoom and rotate!

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.

8b



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). 8c

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.

8d



Top view

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

8th

8f
f.The window opposite appears.

g.Enter the value [249mm].
8g

8am
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.

9c

9b

9a



Top view

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

has.Click onokayin the window ofSketch 
parameters.

You should get the result below by selecting the isometric 
view.

10a



Top view

We will check the positioning and the update
the scale of our images in the 3D environment:

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

2
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.

3
4.Click and hold the click, then move the mouse in 

the direction of the arrows. The table can 
move.

4

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

5



Save your work

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

1

1.Click onFile > Records Management

2.Select from the list on the left MY_e-
RACECAR_PROJECT.CATProduct.

2 3

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. 5

For more information on 
recording your data, see the method 

sheet "Manage your
data ".

Consider backing up your
work ! this logo you

will call back.



Model your car

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

The constraints resulting from the manufacture that you 
will have to take into account.

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

The
needed to model your car.

presentation of the different steps

The construction will begin by drawing the 
characteristic lines of the body.

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.

These will be used to generate the volume 
of the body in which you will carry out 
specific operations using the Part Design 
workbench.

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

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. 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.

1 The distance between two elements must be greater than 6 mm, the diameter of the cutter.

2 Pay attention to surfaces that will not be accessible by the tool.

3 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
Balsa
Not machined

2

1

3



Introduction – The modeling process

Draft Steps

Design

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:

Here are the steps to follow:

Hide an unnecessary element that clutters the 
display.

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

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

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.



Settings

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

has.Click on+of the product branchRules.

1a

b.Right-click on the named part 
VolumeReservation, and click Hide/show.

1b
vs.You can close the branchRulesclicking on-.



Settings

We are going to modify the appearance of the table to 
facilitate readability when we trace the curves: 1

2
1.Click on the+d'Appswhich is at the very bottom 

of the specification tree.

2.Click on the+ofGallery of paintings. 3

3.Right click onTable 1and click on Properties.

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

5.Click on the second tabChart. 5

6. Activatetransparency by putting a coefficient of 
120.

6

7.Click onokay.

7



Settings

Without transparency With transparency

Make sure you have checked 
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.

Edit curves.

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. 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.



Settings

We want to model the body of the car, so we need to 
indicate at which level of the specification tree we want to 
work. 1
For that : 2

3
1.Click on the+of the branchMY_e-RACECAR.

2.Click on the+of the branchCar_Body.

3.Double-click on the part being calledCar_Body.

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.



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:

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.



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):

1a

Disabled
has.Click on the boxDisabledwhich is attached to 

the side view.
b.The view is locked to the drawing. 1b

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

its Enabled/Disabled state; a
click toggles mode.

2.Now we have to define in which plane we2a let's draw the 
curve:

has.Click the iconSketch Curve.
2b

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 2cHide/Show. 2c



Characteristic curves

Taking into account the information opposite, draw the 
curve, for this:

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.

2

B

HAS
1

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.
If the plot does not suit you, press the key. <Delete>and 
start the operation again.



Characteristic curves

Tool palette

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

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).

You can define a selection area before
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:

To manipulate the curve more easily.
Modify only the parts of the curve that require 
correction.

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



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.

1

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.

3

4 B

HAS 2

5



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.

1

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

2



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>.



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 .

Access its properties.
Change its name.
Change its color, its thickness. Add 
a transparency effect.

Delete it.



Characteristic curves

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

1.Click on the+of the branchmain body.
2.Right click onStyling Curve.1.
3.Click onProperties.
4.In the tabelement properties, rename the curve 
[SideCurve].

4

5.In the tabChart,
has.Select the color of the curve bypink.
b.Select thickness5:1.4mm.

5a 5b



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:

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

b.The view comes to 'lay' on the screen. 1

2a

2b



Characteristic curves

We are going to modify the appearance of the table:

1
1.Click on the+ofAppswhich is at the very bottom of the 

specification tree.
2

2.Click on the+ofGallery of paintings.

3.Right click onTable 2, and click Properties. 3

4.In the first tabItem Properties, rename it [TopView].

5.Click on the second tabChartand enable transparency 
by setting the coefficient to120.

6.Click onokay. 5

6



Characteristic curves

We will now draw the top curve:

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

1

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

2

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.



Characteristic curves

Here are some recommendations for drawing the curve
On top :

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.
The curve should slightly protrude at the ends.



Characteristic curves

Take care to start and finish later
at the extremities ! As below.Draw the curve, taking into account the information 

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.

2

B
1 HAS

3
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Characteristic curves

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

290mm

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

1

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



Characteristic curves

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

Don't forget to deactivate the table from the top view by clicking on the
"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 the++of the branchmain body.

2.Right click onStyling Curve.2. 4

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.

5a
Save! 5b



Mechanical concept

In this step we will see how to create the base of 
your car body. For this we will use: Here are the steps to follow:

The previously traced curves. 1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.The Part Design mechanical design workshop.

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.

Functions :

extruding,
Of drilling.

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.



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

We will use the previously drawn curves to model the 
frame. To do this, you must use the “Part Design” 
workbench:

1

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.



Mechanical concept

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

1.Click the iconSketch.

2.Click on theZX plane.

1

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

3



Mechanical concept

1
Sketcher workshop

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

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

2

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

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

3
If you can't find the toolbars,

consult the method sheet “CATIA
Sketcher”.



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.



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. 2 1

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

3



Mechanical concept

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

1

2
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.

3

This icon means that your point will be 
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.

2 1



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>.

1



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.

3

4

1
5

2

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

6

6



Mechanical concept

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

1.Click the iconLeaving the workshop. 1

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.

3.Click onProperties.

3
4.In the tabItem Properties, rename the name 
[SideProfileSketch].

5.Click onokay.

Why rename? When you create elements, CATIA gives 
them a generic name (ex: Extrusion.1). When you need to 
edit an element in your room, if you haven't renamed 
them, it will be difficult for you to spot which element to 
click on.

4



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
1.Click the iconExtrusion.

2.Check that the type isLength. 2

3.In the window that appears enter the value 
[52.5mm]. 3

4.Check that the selected profile is SideProfileSketch. If 
not, click on the sketch.

4

5.Click onInsight.

5



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

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

3

3.Validate by clicking onokay.

1



Mechanical concept

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

method "Modify the Properties of
Elements”.1.Right click onExtrude.1.

2.Click onProperties.

3.Rename it [ProfilePad].

4.Congratulations, you have modeled the chassis base!



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.

1

To be sure to perform the operation on the entire body, 
select the following options:

3
3.In optionKind, chooseUntil the last one. 5
4.Click onMore>>to display the second part of the 
window.
5.In optionKindof theSecond limitalso chooseUntil the 

last one.
6.Check that the orange arrow is oriented as below.

4
7.Click onokay.
8.Rename the pocket [SidePocket]. 7

6

2



Mechanical Design – Wheel Positions

1.We

2.Ci-d

HAS B

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. 1

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

2

33.Click the iconRight.

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



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.

B 6HAS 5

7
H



Mechanical Design – Wheel Positions

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

1.Click the iconConstraint. 1 3

2.Click on the DOTB. B

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.

B

5
6.Check that the POINTHASis still on the axis of the front wheels 

(position to the eye on the SideView drawing).

B

HAS



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 
elements.
For that :
1.Selectone end.

2

2.Click the iconbuilding elements.

3.Selectthe other extremity. 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.

1
To rename the sketch:

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

3.Click onProperties.

4.Rename the [WheelbaseSketch].

5.In the tabChart, configure as opposite.



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 :

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

2
2.Click the iconHole.

3.Click on theZX Map.

3

B 1



Mechanical Design – Wheel arches

We will now define the properties of the hole:
1

1.SelectUntil the last one.
2

2.Enter [54 mm] for the diameter. 3

3.Verify that the dimension for the depth is grayed out.

4.Validate by clicking onokay.

5.Rename the hole [RearWheelHousing].

4

For more information on editing
of the properties of an element, 

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 3

1.Click the iconSketch.

2.Select theZX Map.

3.Click the iconCircle.

4
4.Click once to place the approximate 

center of the circle.

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

2



Mechanical Design – Shaft Support

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

3 2

1.Hold down<CTRL>depressed.

2.Select the center of the circle.
HAS

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. 4
5

6.Click onokayto get the result below.

6



Mechanical Design – Shaft Support

To size the circle:

2
1.Click the iconConstraint. 1

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. 6

7.Rename the sketch [FrontAxleSupportSketch].
For more information on 
creating constraints, see 
the method sheet

corresponding.



Mechanical Design – Shaft Support

We are going to extrude the front axle support:

3
1.Click the iconExtrusion.

1 4
2.Click onthe sketch of the circleonly if it is not 

already selected.

3.Select TypeLength.

4.Enter the length [3mm].

5.Choose the opposite direction using the button 
Reverse direction. 6

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.

2

In the window that appears enter the following 
parameters:

1

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

3

4

5

6



Model the cockpit

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

The Imagine & Shape workshop.

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

A subdivision surface.

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.

cockpit

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



Model the cockpit

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.

2

1

3.Click onokayto apply these settings.



Model the cockpit

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

1.Start > Shape > Imagine & Shape.



Model the cockpit

To create the cockpit:

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

1

1.Click onTop view. 2

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.

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 2
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. 3

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

4



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 3

1.Click onAll Elements Selection.
2

2.Click onAffinity.

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

4
4.Select the back side withFace Selection. Affinitystill 

needs to be enabled.
5

5.Hold down<CTRL>depressed

6
6.Edit the shape using the guide.



Model the cockpit

7.Hold<CTRL>depressed.

8
8.Then select the front and top faces. 10

9.Click onAttraction.
9

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.

12

11.Click on the toolEdge Selection.
11

12.Select the top back edge.

13 14
13.Click on the toolTranslation.

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

15.Repeat the steps10at13for 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:

4

1.Switch toFront view. 1

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

2.Click the iconAll Elements Selection. 2

3.Click the iconTranslation.
3

4.Move the cockpit as shown opposite. 7

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

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

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

4
3

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

4.Click the iconFilling.
5.In the called windowInfill Definition, check that the 

object isSubdivision Surface. 5
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) 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.

Rear Spoiler 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.



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: 2 3 4

5

1.First go toCar_Bodyby double-clicking on it.

2.Enter the workshopImagine & Shape.
3.Click the iconRight view.
4.Click the iconSketch Curve.

Characteristic curves in
Aero Dynamics

5.Click the iconPlane Selectionin the tool palette.

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.

Deliberately leave the leading edge, so that the junction 
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 2 3

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.

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:

Projection of the extrados and intrados.

Connection leave.

Aileron rear limit.

3mm fillets Aileron rear limit

Projection of the extrados and intrados



Model the rear wing

To draw the sketch:
1.Go to the workshopPart Design.

1
7

2.Click the iconSketch.
2

3.Click on theZX plane.

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

4

5.Click theExtradoCurve.
6.Click theIntradoCurve.

7.Hide the intrados and extrados curves 
(right-click thenHide/Show). 5

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

10
9.Click onone of the projections.

9 6
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]. 1
2

2.Click the iconRight.

3.Click theExtradosCurve.
4.Click theIntradosCurve. 3

5.Select theright.

5
6.Click the iconConstraints chosen in a dialog box.

4

7.SelectVerticality. 6

8.Click onokay. 11

9.Select theright.
10.Select thevertical axis.

9

11.Enter aDistance Constraintof [40

7
For more information on creating

constraints between two elements, 
see the corresponding method sheet.

10
8



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. 1

3
3.Click the iconLeaving the workshop.

4.Rename the sketch [RearWingSketch].

b
has

d

vs



Model the rear wing

All that remains is to create the material. For that :

1.Click the iconExtrusion. 1
3

2.Click onInsightand verify that the extrusion is on the 
correct side, as shown below. If not, clickReverse 
direction. 4

3.Choose TypeLength.
4.Enter a length of [47mm].
5.Click onokayto validate.
6.Rename the extrusion [RearWing].

5 2





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:

The location of the propulsion system. 1. Introduction.
2. CATIA V5 QuickStart.
3. Your racing car.Edge fillets.

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.

The central section of the car.

The symmetry.

4. Method sheets.



NOT land and pod.



Finalization – Propulsion System Location

We are going to remove some material to place the motor, the 
battery and the pod. For that :

1
1.SelectInsertion>Boolean operations> Withdraw.

2.Click on++of the branchRules.

3.Click on++of the branchVolumeReservation.
2 5

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
3

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

3.Click the iconEdge fillet. 4

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 

transparency. This will make it easier to select
ridges.

To deselect an item, click
a second time on it.

5

6



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.



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 [3mm].
4.Validate by clicking onokay.

You should get the result below:

Translated from French to English - www.onlinedoctranslator.com
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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
1.Click the iconChopped off.

2.Click on theZX Map.

2 3

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

4.Validate by clicking onokayin the window that 
opened.

5.Rename Cut.1 to [CenterCut].

4



Finalization – Respect of the symmetry constraint

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

1

2.Click onmain bodyto select it.
2

3.Click the iconSymmetry.

3
4.Click on theZX Map.

4
5.Validate by clicking onokayin the window that 
opened.

5



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

1
Axes

2
wheels



Introduction

Existing component with positioning

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

1 This tool displays a small window containing the 
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. 1

2 The interest of this tool lies in the option of automatic 
creation of constraints. You will be able to create the 
constraints using this tool, which makes
the assembly more ergonomic.

2

Don't forget to select the creation
automatic constraints



Introduction

In order to add elements to the car, we must first activate 
the product that will receive the different elements.

1

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.

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



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 
hole for the passage of the axis.

1
1.Click the iconExisting component with 

positioning. 5

2.Click on the productMY_e-RACECAR. 2
7

3.A file selection window opens. Select fileAxelin 
the directory MiniF1e 2010 - StarterPackage. 4

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. 6

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.
1

4.Click onokay.

4

2



Insert the wheels

In this part we will add the four wheels of the car in 
the order below. 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 plan.
g. Control and modify your car.
h. Create realistic renderings.
i. Simulate machining.

4

2

3

4. Method sheets.

1



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

1.Click the iconExisting component with 
positioning.

6
2.If nothing happens, click on the productMY_e-

RACECAR.

3.A file selection window opens. Select filewheelin 
the directory MiniF1e 2010 – StarterPackage.

4

4.Verify that automatic constraint creation is still 
enabled.

5.Orient the wheel so you can see the inside.

6.Click on theplane of the wheel.

7.Click on theaxis plane. 7

8.Click in theblank partof visualization.



Insert the wheels

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

1.Orient the visualization of the wheel so that you 
can click on the map as shown opposite.

2.Click on theplan. 2

3.Click on thecorresponding plane on the axis.

4.Click in theblank partof visualization.

4

3



Insert the wheels

We are now going to constrain the wheel axially with 
respect to the front axle of the car. For that :

1.Click thewheel axle.
2.Click thecar front axle.
3.Click in theblank partof visualization.
4.Click onokay. 1

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

5

2



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 will allow you to check and list the 
dimensions of the specifications.

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.



Open a drawing

We are going to use a drawing sheet with a title block. 
For that : 1
1.Click onFile > New….

2.Selectdrawingin the window that appears.

3.Validate by clicking onokay.

2
4.DefineA3 ISOas a sheet style. 4

5.Also change the orientation toLandscape.
5

6.Validate by clicking onokay. 3 6

The drawing sheet opposite opens:



Customize your drawing

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

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.

1
Example :

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

2

3
Modify the elements of the title block to your liking.

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

4

You have configured your drawing, we can start 
drawing.

5



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. 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.



Define the main view

The main view serves as a reference to create the other 
views. To set it: 1
1.Click the iconFront view.

2.Then in the menu bar, click onWindow > MY_e-
RACECAR_PROJECT.CATProduct.

You will display the assembly of the car.

3.Click on theZX plane, which cuts the car in half.
This will open the drawing again with a preview of 
your car as below. 2

3



Define the main view

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

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

2.Click outside the green box to validate the drawing 
of the car.



Define the main view

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

1.Right click onFront view.

12.SelectProperties.

3.Select tabView.

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

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

3
6.Click onokayto validate.

4

5
6



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.

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.



Define projected views

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

1

1.Click onthe little black arrowd face. e

2

2.Click the iconProjected view.

3.Move your mouse below you can view 
the preview of

e,
.

4.Click to insert the drawing of the .

4

3



Define projected views

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

1



Quoting

We are going to finish the drawing by adding some 
dimensions. 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.



Quoting

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

1
1.Click the iconQuotes.

2.VS

2

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 :

1

2
1.Click onthe little arrowiconQuotes to bring up 

other icons.

2.Click the iconDimensioning of diameters.
5

3.Click on the edges below.

4.Click to fix the dimensions at the desired places.

5.You can use this tool to lay your dimension 
horizontally.

3b

3a

4a 4b



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.

1.Click the iconQuotes. 1
3

2.Click on the lower part of the aileron.

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

2

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

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

35.Move the yellow diamond (Drag and Drop) to point 
1. 2

6.Click again to place the dimension. 1



Quoting

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

Dimension requiring the use of anchor points.

When creating a dimension between several elements, the 
direction may not be correct. In this case, right-click then
Representation of the dimension, then choose from the 
options opposite.



Quoting

9.Continue to complete the top view as shown below.

Dimension requiring the use of anchor points.



Quoting

10.Finally, complete the front view as below.



Insert a realistic view

We are going to add a realistic view of the car to 
our drawing. 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. Set the Main View.
iv. Define projected views.
v. Change properties.
vi. Quoting.
vii. Insert a realistic view.

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
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.

3

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

4

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



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. 1

2.SelectProperties.

3.Select tabView.

3
4.Check that the scale is [1:2].

5.At the bottom chooseBitmap-Picture.

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

5 6



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.

CATDrawing File



Control and modify your car

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

next.
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.



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.

Here are the steps to follow:

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

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
1.Double click on the productMY_e-RACECAR.

2.Make sure you are in the Assembly Design workbench. 2

3.Click the iconInertial measurements. 3

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.

,

4
Gx

Gz

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.

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.



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.
1

2.Open the branchThickness Analysis.
3.Double-clickWallThicknessAnalysis.
4.The window called Wall Thickness Analysis below 

appears, click onExecute.

2 3

4



Thickness analysis

Exploitation of results :



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.



Create Realistic Renderings - Introduction

Here is how the creation of a realistic rendering works:

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.

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



Create Realistic Renderings - Process

1
Basic painting

2
dressing

3
Stickers

4
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
1.Click onApply materials.
2.Click onOpens a catalog of materials.
3.Select the CATIA default catalog:

4.Click on the tabpainting. 2
5.Drag and drop the paint you want on the body of 

the car. 4
6.
7.

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.



decals

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.



decals

Sticker Tips

It is strongly advised to use high quality images. To 
do this, create filesimages with high resolutionto 
avoid pixelation during renders.

You can use images in JPEG and BMP format but
prefer BMP format (bitmap)which will give you a 
better quality for the renders.

Please note that the GIF format cannot be used.

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+2

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.

2

1



decals

We must first go to the appropriate workshop. To do 
this, start by opening the Photo Studio workbench.

1.Check that the fileMY_e-RACECAR_PROJECT is open 
because PhotoStudio can only be used in
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.

3



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 1
is located at the bottom of the screen.

The window for configuring the sticker opens.

2
2.Click on the sticker icon. This will open a window 

allowing you to choose it.
3.Open the fileYellow Stripelocated in the 

directoryMini F1 2010 – Start Package.
4.To define on which parts to apply the sticker, click on

Main bodyof the room Car_Body.

3



decals

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

1.Click onchainto the right of the linesScales. This will 
allow you to edit the two dimensions separately.

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

3.Enter the value [0,2] in the lineV-scale.

4.Click in a row other thanV-scaleto update the 
display.

2
You should get the following result. If not, reverse the 
previous values. 1

3



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.Observe 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.

2

1

Inconvenience :

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



decals

Second method:

1.Click onokayto close the sticker properties window. 2

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

2.Click onSticker 1to select it.
3

3.Observe 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.



decals

We're going to change a setting that will improve the 
look of your stickers by making them look brighter. For 
this you must:

1

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

2.Click on the tabIlluminance.

3.Increase Reflection coefficient to [0.20]. So the sticker 
will have the same reflection coefficient as your 
paint.

2

You can check that the coefficient of the paint used is 
the same by double clicking on the material you 
applied to the main body.

3



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 
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 :

1
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.

3

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.

5



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.

1
2

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.

3 3



decals

4.If your decal is on a can declare 
this color co For this:

and you
sparent.

has.In the property window 
double-clicking the autoc 
specs, click Illuminance.

possible in

s the tree of
4a 4d

4c
b.Check the optionUse 

transparent u.
r 4b

vs.Click on the icon of theP
d.In the small window which 

color which should be tra the 
image.

click on
in

4th

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.



Renders

1
Choice of decor

2
Light adjustment

3
Placement

3
Image calculation



Renders

PhotoStudio Easy Tool

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

HASTo add decor.

BTo manage the reflection or the transparency of the ground. D
VS

VS Easily control lighting, and realistic shadows.

D Configure the rendering quality.

HAS

B



Renders

1
Let's start by setting up the scene. For that : 2

1.Click the iconPhoto Studio Easy Tools.

2.Click the iconSelect scene. 4

3.Select the image of your choice or if none suits you, 
go to the next step. 4a

4.Click on the tabCustomand set the following 
parameters:

has.Default lighting:a light.
b.Ambient: [0.10].
vs.Diffuse: [0.50].
d.Specular: [0.80].
e.Shading quality: [1.0].
f.If you want to use a custom image, click the 

iconbrowse image.
4b

4c
4d

g.Activate itGround, and the reflection at [0.06]. 4th

4fCharacteristics of a
light source.

4g



Renders

If the default lighting does not match your image 
(orientation, colors) you can configure it this way: 1

1.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:

has.Sunsets: [R=255];[G=205];[B=105].
b.Backlight: Ambient: [0]

Diffuse: [0.95]
Specular: [1]

2.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.

3.When the lighting suits you, you can click onokayto 
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. 1



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 3

5
1.Click onDefine rendered area.

2.Mark out a small area that allows you to control 
the lighting on the 3D model. 4

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,…).



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.

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)

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.

Advantage: as the process is integrated with 
CATIA, you can modify your
design and update your process without 
having to start all over again.

You will go through the following steps to 
create the CAM process:

Open a predefined machining 
process in CATIA V5.

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. 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.



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.

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.

Z

Y

X

Machine Charly Robot “Stratoconcept”



Machining process

Loading the
process Establishment

of the car
Update and
simulation of

the draft

Update and
plan simulation

parallels
Update
does simulation

of
contouring

Symmetry
of the

car
Update and
simulation of

drilling

Generation of
ISO code
specific

Machining



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 
do is replace it with your v

on the machining fixture. So the first thing that

2



Machining process

To replace the car: 1
1.Double click on the product 

MY_RACECAR_PROJECT.

2
2.Right click on the part 
Car_Body_To_Replace.

3.SelectComponents > Replace Component.
3

4.Choose your fileCar_Body.CATPart.

The window opposite appears. It contains the different 
elements that will be impacted by this replacement.

5.Click onokayto validate. You should get the result 
below.

5



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.

A poorly fitted car. A car puts correctly on the assembly.



Machining process

Now you are going to edit the operations present in 
the machining program. Below are the main 
operations.
You need to edit a total of 4 operations for the 
first side, and a mirror operation for the second.

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.



Machining process

Now that your car is in place, you will designate the part 
to calculate the part to be machined.
1.Double click 2 TIMES (the first to activate the process, 

then to open the properties window) on
DS_MyRaceCar_Machining_Project.

1

2.In the window that opens, right-click and reset the first 
field. You should then read:No design parts selected »
.

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.

5.Double-click in an empty space to confirm selection
and display the dialog box again.

3

2

4

5

Translated from French to English - www.onlinedoctranslator.com

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


Machining process

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.

3.Then click on the balsa block in 3D space or in the 
construction tree on themain bodybalsa block. 2 1

4.Double-click in an empty space to confirm 
selectionand display the dialog box again.

5.DO NOT CLICK IMMEDIATELY ONokay.

2
3

4



Machining process

1Now 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
2.Go to the tabNumerical commands.

3
3.Check that thepostprocessor word table either set to

STRATO1500.pptable. 4

4.Also check that theNC data typebe set toISO.

5.Click onokay.

5



Machining process

To continue, unfold the tree as in the image opposite 
to display the different operations that you are going 
to edit.

1.Double click on the operationSketch. 1

2.The window below appears. The traffic light in the
geometric components tabis yellow, which 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. 2

3



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.

1

2



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. 1

2.Double-click in an empty space to confirm the 
selection and display the dialog box to
new.

2

3.The red area is now green indicating that the 
geometries have been selected.

4.Do not click yetokay.

3



Machining process

We are now going to simulate this operation in order to
check that it is working properly.

1.Click the iconTool path animationat the bottom 
right of the dialog boxSketch. The CATIA software 
will then calculate the new tool path.

1

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.

2



Machining process

You should have this screen: 1

2

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

3.Once 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.



Machining process

We will now save our result.

1
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.
3

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). 2

Be sure after each simulation to record the video result. Otherwise, the 
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.

1
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. 2

3



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.

4

5



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. 1

2

3.The red area is now green indicating that the 
geometries have been selected.

4.Do not click yetokay.

3



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. 1

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
Video since last saved result. In this way the 
simulation resumes from the last recorded result.

2



Machining process

You should then have this screen: 1

2

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

3.Once 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
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. 3

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).

2

Be sure after each simulation to record the video result. Otherwise, the 
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.

1

2

3



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.

1

2



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.

1 2
3.The red area is now green indicating that the 

geometries have been selected.

4.Do not click yetokay.

3



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. 1

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.

2



Machining process

You should then have this screen:
1

2

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

3.Once 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.



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.

1

2.SelectAssociate the video result to the operation. 
Your bypass simulation is now saved, so in future 
simulations we can start from this position.

3.Click onokayto validate the recording.
3

4.Click onokayto exit the simulation.

5.Click onokayto exit the machining operation Profile 
Level Z.

Now the tool paths of the operationSketch are calculated 
("Solved" appears after the name of the operation in the 
Process). 2

Be sure after each simulation to record the video result. Otherwise, the 
simulator will restart from the start of machining.



Machining process

We are now going to update the operation of 
drilling the front end of the car.

1.Double click on the operationAxle Driling.
2.The window below appears. The traffic light in the

geometric components tabis in yellow. This means 
that you must modify the selection of an element to 
update the operation.

1

3.Right click on1 pointand select Wipe off.

4.Click onokayto confirm deletion of the point.

2

4

3



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. 1

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.

3
2

4

5



Machining process

The light has turned green, so the geometries have 
been selected.Do not click yetokay.

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 boxAxle Driling.

You will switch to simulation mode, the green lines 
represent the tool paths for this machining operation.

1

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.

2



Machining process

You should then have this screen: 1

2

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

3.Once 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
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.
3

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). 2

Be sure after each simulation to record the video result. Otherwise, the 
simulator will restart from the start of machining.



Machining process

Now
parameterized for one face, it remains to parameterize a 
symmetry operation to perform the other face.

that them operations machining are

1
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 

allow you to select the plane of symmetry.

4.Select theplane (ZY)of the car (the plane separating the 
front and rear part of the car). In this way we will be 
able to carry out a symmetry of the trajectories.

2

3

4



Machining process

Now that you have completed the process for the second 
side, you can calculate the tool paths. For that:

1.Right click onManufacturing Program. 1

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.

3 2
When the calculation is finished, 
each operation of the tree

attach(solved).

4



Generate an APT file

You will learn how to generate an APT file.
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.



Generate an APT file

APT is a standard
common

HASautomaticallyPprogrammedT
ool is a programming language used
to generate instructions for

control machines
digital.

By using the appropriate post 
processor, each program

depends on the machine for
which it is generated.

Post Processor
1

Post Processor
2



Generate an APT file

You will learn how to generate the APT file of the 
program you edited. But before that make sure you 
have backed up all your documents. For that : 1

1.SelectFile > Save All.
2

2.To generate the APT file, right click on 
Manufacturing Programin the specification 
tree.

3.SelectObject Manufacturing Program > 
Generate NC code in interactive mode.

The following control panel appears, it contains 
four tabs.



Generate an APT file

In this window, make sure to set the 
parameters correctly.

1.Check thatManufacturing Programis 
selected.

2.SelectAPTin the drop-down list, and check programsso 
that all machining operations are integrated into the 
APT file.

1

3.You can select the optionSave in the same place as 
the CATProcess. Or specify the directory you want by 
clicking on the "… ».

2

3



Generate an APT file

1.Now check in each tab that you have the same settings.

Notice that you don't need
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:

2.Click onokay.

3.The APT file is now available in the directory you 
designated. It can be read with any text editor.

1



Generate ISO file

You will learn how to generate an ISO file.
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.



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.

The APT file
is a code
universal

There are different post processor manufacturers. 
pptables are thus specific to post processors. 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.

1

At
correctly configured:

prior, make sure that machining that is

1.Go intoTools > Options… > Machining.

1
2.Inspect the tabResources:make sure the path to 

catalogs and files ends with\startupand that the 
window is configured as follows:

2



Generate ISO file

1.Then inspect the tabExit:check again that the path is of 
the type\start-up\Manufacturingand the options are 
set as follows:

2.Finally, to generate the ISO code at the end, scroll down the 
list of options and in the "extension" field, enter [ISO].

3.Finally, clickokay. 1

2
3



Generate ISO file

Once the options are checked, all you have to do is 
generate the ISO code.

1

21.Double click 
DASSAULT_SYSTEMES_ManufacturingProcess in 
the tree.

2.Right click onManufacturing Program.

3
3.InObject Manufacturing program.1,

selectgenerate NC code in interactive mode.1.



Generate ISO file

A window opens and you must configure it.

1
1.Be sure thatDocument in progressbe sureMachining 
phase.

2.Adjust theNC outputsonNC codeand tickby 
program.

3.Check the boxSave in the same place as the 
CATProcess. You will then find your program in the same 
directory as your process file and it will have the same 
name as your CATProcess file.

2

3
4.Finally, generate your ISO code by clicking on 
Execution.

5.When the code will be edited without errors, you will have 
the window below. Then click onokay.

4
5



Generate ISO file

The ISO code is generated. To ensure that it is complete, 
open it using a text editor.

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 
so that the symmetry of the car can be achieved.

1

2.If these instructions are present, the code should be 
generated correctly. All that remains is to transfer it 
to a digital machine and then to machine.

1



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:

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

You are about to change the software settings.

1.Click onTools > Options.
2.Then, inInfrastructure, Product Structure:

has.Select tabCustomizing nodes.

b.TickCustom displayfor product instance, 
reference loaded as below. 1

vs.Click onConfigure.
d.Enter [#PN#].

2a

2b

2d 2c
2



CATIA Settings

Go intoInfrastructure > Infrastructure Part >tabDisplay:
1.Check the following options:

has.External references.
b.Constraints.
vs.Settings.
d.Relationships.

e.Part body under operations.
f.Expand component nodes from outlines at design time.



CATIA Settings

Now inShape > Imagine & Shape >tabGeneral:

1.Check the optionOrigin-centeredtoPrimitive Creation Center Fashion.



Favorite Workshops

CATIA's interface is customizable. You can configure 
shortcuts to access your favorite workshops by 
clicking on the active workshop icon.

Here are the steps to follow:

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.
h. CATIA Surface Machining.



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.

1
3.Click on the tabStart menu.

4.Select the workshops from the list on the left:
has.Sketch Tracer
b.Imagine & Shape
vs.Part Design
d.Sketcher
e.Assembly Design
f.Drafting
g.Photo Studio
h.Surface Machining

3
5

5.Click onthe arrowto put them in the favorites list.

6
6.Click onTo close.



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.
i. CATIA settings.
ii. Favorite workshops.

iii. Restore the display.
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.



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. 1

2.SelectPersonalize.

3.Click on the tabToolbar.
3

4.Then clickRestore positions.

5.Click onTo close.

4
Note that this operation only affects toolbars in the 
active workbench.

5



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

CATProduct

CATProduct CATPart

CATPart

CATPart file: CATProduct file:

• Similar to a room. • Similar to an assembly.

• Contains the 3D geometric representation of an 
element.

• Contains no 3D geometry.

• 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

CATPart



Back up your data

Records management

To save your data, it is best to go through the 
registration manager.
To access it, click onFile > Manage Records…

1 File status:Open, Modified, New…

2 The name and type of each open file.

3 The path of each file.

4 The action that the handler will perform.

1 2 3 4



Back up your data

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.

1
Save So

Click onokayto validate the 
recording.

2
Spread of

directory



Back up your data

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 
such as CATProducts and CATParts,but also 
images serving as a painting, sticker, texture, 
etc.

For that : 1

Click the double arrow to send all files.

Specify the destination folder for the files.

Click onokay. 2

3



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.

d. Specification tree.
e. CATIA Sketcher.
f. CATIA Imagine & Shape.
g. CATIA Assembly Design.
h. CATIA Surface Machining.



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

Rooms

Materials

Various operations

Analyzes and results

Constraints

Stickers

Paintings
Etc…



Edit element properties

Once you have located the element, you can access its 
properties:

21.Right-click on it in the tree.

2.SelectProperties.

3.This will open a window with tabs depending on the 
item you clicked on.

1
3



Edit element properties

In this way you can access, depending on the element, 
the following properties:

The name.

Appearance (colors, transparency, etc…).

Attributes (enabled/disabled, updated, etc.).

Physical properties (Weight, Volume, etc.).



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.

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.
h. CATIA Surface Machining.



Specification tree

In the specification tree you can find the following 
important information.

Active Component

A component is active when 
highlighted in blue.
To activate a component, double-
click it in the specification tree.

Selected Component

A component is selected when 
highlighted in orange.
To select a component, click on it 
in the specification tree.



Specification tree

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

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.

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.

In the specification tree, right-click on the 
feature you want to define as a work object,

SelectDefines the work object. To quickly identify
the work object is the 

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.
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.

i. Constraints
dimensional.

ii. Geometric constraints.
f. CATIA Imagine & Shape.
g. CATIA Assembly Design.
h. CATIA Surface Machining.



Dimensional constraints

Constraint

To dimensionally constrain a geometric element, 
use the iconConstraint. In order to constrain several elements

relative to each other, you can select 
them by holding

hold down the <CTRL> key on the
keyboard.

You have two possibilities, select the element 
before or after clicking on the iconConstraint.

Step 1 2nd step Result

Select Constraint Icon

First Method

Constraint Icon Select

Second Method



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.

2

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

5.Enter a diameter of [25mm].

6.Click onokayto validate. 6



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.

4

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.



Geometric constraints

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>.



Geometric constraints

We will now apply a coincidence constraint. This 
constrains the center of the circle to the horizontal axis 
H. To do this:

3
1.Select by holding the key<CTRL>the center of the 

circle and the horizontal axis.
2

2.Click the iconConstraints chosen in a dialog box.

3.SelectCoincidence.

4.Click onokay.
4

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.



Geometric constraints

Symbols Meaning

Fixity

Coincidence

Concentricity

Tangency

Symbols Meaning

Parallelism

/ Radius / Diameter Perpendicularity

Symmetry Horizontality

Environment
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.



Introduction

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.



Introduction

Shape operation

The shapes created
appear under
the name Subdivision
Surface

Tools
Conceived &
shape

Manipulator

Area of
subdivision

Handling tools



Basic forms

Imagine & Shape allows you to create different types of basic subdivision surfaces.



Manipulation and modification tools

The shapes you create are subdivision surfaces that you model using 
the control mesh.

Modifying the control mesh is equivalent to modifying the surface. One 
applies for that a transformation on sub-elements of the mesh: faces, edges, 
points or the whole of the elements of the mesh.

Item Selection
CompleteSelection Any Type



Manipulation and modification tools

You can manipulate the different thanks to different tations.

reaction
Translation

Spin Dilation



Manipulation tools e modifications

You can also change the control, using the iconFace Cutting.

This greatly influences the behavior of a s e of subdivision during a translation for example.

Without

Face Cutting

With
Face Cutting

Translated from French to English - www.onlinedoctranslator.com

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.

This greatly influences the behavior of a subdivision face during a translation for example.

Without

Subdivision

With
Subdivision



Manipulation tools e modifications

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.



Insert parts with "Existing Component"

Existing component

1 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.

2 The toolHandlingwill allow you to move this 
piece along the axes you want.

1

3 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.

2

3



Insert parts with "Existing Component"

We will start by adding the part to the assembly. 
For that : 1

1.Click onExisting component.

2.Click on the product in which you want to add your part. 
Here we will click onMY_e-RACECAR. 2

3.A file selection window opens. Select the file you 
want to insert. Here we will selectAxel.

3



Insert parts with "Existing Component"

1.You will notice that the part is inserted at the origin of 
the assembly mark.

1

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. 3
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.

4



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. 3 1

2.Click and hold the part to move it to the side of 
the car.

3.Select thetranslation along the X axis.
5

4.Click and hold the part to move it to the front of 
the car.

5.Click onokay.

2

4



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.
1

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.

2

3
4



Insert parts with "Existing Component"

Now we are going to press the part against the car. For 
that :

1.Click on the icon ofContact stress. 1

2.Click on theMap.1of 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.

2
4

3



Insert coins a Health Existing »

You now notice the p symbols 
representing the gray moment 
cont, because the constraints To 
apply them:

r the

uees.

1.Click the iconUpdate

2.You can now co are green, so 
up to date, and

nes
born.

1



Insert parts with positioning

Existing component with positioning

1 The corresponding icon is accessible when you are 
in the Assembly Design workbench. By default, it is 
on the right of your screen.

2 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.

2

1

3 The interest of this tool lies in the option of automatic 
creation of constraints. You will be able to create the 
constraints with this tool, and it makes
the assembly more ergonomic.

3



Insert parts with positioning

We will start by adding the part to the assembly. 
For that : 1

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.

2

3.A file selection window opens. Select the file you 
want to insert. Here we will selectAxel.

3



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

4
2.Click on the axis axis.

3.Click the centerline of the front axle hole on the other 
side of the car. 1

4.Then click in a blank area to create the constraint.

3



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.

1

2



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.

1

3
3.Click in the blank part of the viewing window.

4.Click onokay.
4

Congratulation ! You have inserted and constrained the part!

2



Delete an item

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.

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.

Right-click on the element to delete in the tree 
then chooseRemovein the context menu.

In the window that opens, clickokay.



Academic Certification Program

Dassault Systèmes 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.

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 Systèmes 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.

http://www.3ds.com/en/education/certification/academic-certification/
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