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ABOUT THIS WORKBOOK

OVERVIEW

The MEC-07: Computer Design Fundamentals workbook is designed to supplement the
Mechanical Design Curriculum at Exceed Robotics. This coursebook provides reference
materials, examples, and homework problems for extra practice. Students using this
workbook are encouraged to follow and reference all the course material. Along with
completing the homework problems to enhance their understanding of Mechanical Design
and CAD (Computer Aided Design).

Each class has material that contains:

1. Content Explanations
2. Class exercises to follow
3. Homework

The summary teaches students the topics covered in weekly classes. Class exercises
give students something to follow and practice their learning. Homework is extra
problems and practice to check the students understanding of the material. Watching
the videos and checking off homework as you go are highly encouraged!

USING THIS WORKBOOK

This workbook has features with which you can interact. Using the Table of Contents,
you can jump to the parts that you want to start at. Along with how the homework
sections are editable. When making edits to answer questions, do not forget to save
your work! To save your workbook at any time, you can use Ctrl+S for windows or
Cmd+S for MacOS. Although when you are exiting, you will receive a prompt to save if
you have not. When there is link like: CLICK HERE, use CTRL+Click to open it.

COURSE INTRODUCTION

How are cars, computers, medical devices, or machines designed?

Engineers and Designers must first conduct research and ask what requirements are
required for the project. After conducting research, they start to develop ideas for their
project.

Once they are ready to design, they use a computer aided design (CAD) software to
model parts for their project. The CAD software you will be using this term is named
Fusion360.

© 2021 Exceed Robotics ™ Page | 1
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SETTING UP THE ENVIRONMENT
**JMPORTANT**

Please create an Autodesk account following these steps:

1. To start CLICK HERE
2. Click on “"Get Started” under FOR PERSONAL, HOBBY USE

#2 AUTODESK Q Y @oaen | @ sNm

Products v Support™  Learn Community

Fusion 360 PLANS & PRICING  FEATURES ~ WHY FUSION 3607 v EXTENSIONS  RESOURCES SUBSCRIBE &, FREE TRIAL

Fusion 360 for personal use
Fusion 360 for personal use is a limited free version that includes basic functionality and can be renewed on a 3-year basis.

Compare features and functionality between Fusion 360 for personal use and Fusion 360 below.

8
5%

(b(‘)
[F Fusion 360
FUSION 360° | FOR PERSONAL, HOBBY USE
Free CAD + CAM software for individuals who are doing hobby, non- Subscribe to Autodesk Fusion 360 to get access to unified 3D CAD,
commercial desigr, and manufacturing projects. CAM, CAF, PCB, collaboration, and data management software
Free for qualified hobbyist users CDN$645/year

GET STARTED > SUBSCRIBE > ‘ FREE TRIAL >

Standard design and 3D modeling tools

Standard design and 3D modeling tools, plus a fully featured CAM,
CAE, and PCB development platform

Comprehensive CAM functionality:
o 7 & A-axis milling

3. Click “Create Account” and complete registration.

You can ask your parents for assistance when creating an account.

Signin vd

Email

NEXT

NEW TO AUTODESK? CREATE ACCOUNT

Be sure to fill out all the information!

© 2021 Exceed Robotics ™ Page | 2


https://www.autodesk.ca/en/campaigns/fusion-360-for-hobbyists#get-started

4. Click Download Fusion360 and follow the steps

72 AUTODESK Q

Products v Support v Learn v Community v

FUS:\On 360 PLANS & PRICING FEATURES WHY FU 60?7 v EXTENSIONS RESOURCES

Download and install Fusion 360

Please click on ‘Get Started’ to activate a Fusion 360 for personal use
subscription.

If you've already installed Fusion 360, sign out and log in within the application.

Note: It may take up 10 30 minutes for your new subscription type to update. Please allow at least 30
minutes before signing in.

For more information, click here.

5. When starting Fusion360, select create a New Team and DO NOT make
public/available.
a.

Hello welcome to Fusion 360!

mail addres
type of addr

belongs to a public or educational organization. With this

ou can create a team

Create a Team

You will be the team administrator and control all data. You can always invite others to the team to

collaborate.
If you want to join a corporate team, sign in with your corporate email address or contact your
administrator

Back

Hello welcome to Fusion 360!

Enter a name for your team. This is the name that people will see when you invite them to the team. You
will be the first member of the team, and no one will be able to see your data until they join

Exceed Robotics|
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If you would prefer to create a team that is discoverable and automatically joinable by colleagues, sign in
to Fusion 360 using a corporate email address. This is helpful for organizations who want their employees
to join existing teams instead of creating their own. You can still make this type of team private if you

prefer.

© Do not allow discovery
Do not allow other people from gmail.com to discover your team. You will need to invite each team
member manually

The press “Create” and begin!

EXCEED
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Congratulations! You have just started your journey in MEC-07.

BEFORE STARTING

FILE ORGANIZATION
CREATING A NEW PROJECT:

1. Click the DATA PANEL (highlighted object) and then click "N ARt e

Pociio & O X

New Project |

ia: Exceed Robotics w

ALL PROJECTS W

lﬁ My Recent Data

Alist of what you've recently heen working on ]
A
2. Create a new project called "Engineering Drawings”
3. Next SAVE your file by clicking the highlighted icon
i&i Exceed Robotics v Booio & QO X |# K-8 «~
| Data ‘ People ‘ —
DESIGH ~ T
| New Folder ‘ fo3 N
#  Engineering Drawings % + BROWSER

4
D £F Document St

D B Named View
P & @ origin

© 2021 Exceed Robotics ™
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4. Call it “Eng. Drawing 1"

B OET W s W Untitled

Save

Click “Save” and you are now done!

This is the process of creating new project folders and saving your creations. You can
use this to organize new projects you create. Along with saving and naming your
creations to stay organized. You can always refer to this section to know how to
organize your Fusion 360 workspace.

1. At the top of your Autodesk Fusion 360 application, all your designs are shown at
the top

F Autodesk Fusion 360 (Personal - -

o X
idi Exceed Robotics v B2on & O X|# K- «v P & Untitled < 4+ P2ot0 © A @ _!

SOLID SURFACE MESH SHEET METAL PLASTIC UTILITES

wa- D@ ® BFOPE2S 7 ( = [

w Folder | 4% CREATE ¥ MODIFY ¥ ASSEMBLE ¥ CONSTRUCT ¥  INSPECT™  INSERTY = SELECT~¥

2. Press the “+" button to make a new design
& Untitled X |

3. Save and name your new design file

© 2021 Exceed Robotics ™ Page | 5
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Press this button: and then name and save your file:

(il omE. =2 oo s T = i s

Save X

Name

New Design 1

Location:

Engineering Drawings ¥

Cancel Save

4. It will now be saved and ready to use!

= ] X

= K- «v - & Unitled X @ New Design 1 v1 x 4 F3oiic @ A @ ‘

OPENING DESIGNS:

To open any design you create, just double click the project when you see it on the left!

OPTIMIZING PREFORMANCE:

Anti Aliasing Off

Ambient Occlusion off

Object Shadow off
« [+ o I i

Ground Shadow off
— [N Search Help !
R Ground Reflection off
e e & Show Learning Panel Selection Display Style Simple
Learning and Help 4 Transparency Effect Better Performa.
Quick Setup Copy to Clipboard
Communit
id 4 ¥ Troubleshooting
Support and Diagnostics
Get Support Lal 9 E Experiencing graphics/performance issues? Try the
2 Diagnostic Log Files What's New Dlicwios:
Graphics Diagnostic About Limit effects to optimize performance . 3
Clear cache data
Close

© 2021 Exceed Robotics ™ Page | 6
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ENGINEERING DRAWINGS

Engineering drawings are technical drawings that have all the information needed to
produce a product or system.

Drawings will contain dimensions, material required, and any necessary notes needed.

For the next three classes, we will be covering how to read drawings and design parts
from reading drawings.

TYPES OF VIEWS

ORTHOGRAPHIC DRAWINGS

An orthographic view takes a 3D view and displays it as 2D views. This type of
drawing allows you to see details of the part from the front, side and top view.

Top View

Isometric

Front View R Side View

Orthographic Projections

ISOMETRIC PROJECTION

An isometric projection is a view of an object at a common 30-degree angle. This
view is commonly used to view multiple sides of an object.

Isometric projection

Top view

e

I
[T

Pictonal

ISOMETRIC PROJECTION

© 2021 Exceed Robotics ™ Page | 7
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READING DESIGNS

Look at this drawing:

What is the diameter
of the holes?

Answer: 15mm

\/
“2X” means there are 2 )
dimensions that are the / -1
same size. In this case, 2 Ofé\
holes have the same \
dimension, which is: 15mm. This symbol & represents the
diameter of the circle (which is
15). NOTICE how the line goes
. . . through the circle like a
Keep in mind this does not mean 2 x 15 = diameter? This should help you
30! remember what
75 means
{(158)
L 134 |
Look at this drawing: - 2 |
' e ' i
&
. : | A
= a I ! E | |~ «x M10
' : H .
i 2 N 1| - f _
- :' : € o

© 2021 Exceed Robotics ™
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What is the

dashed lines in

the holes?

Answer:

Represents how
the whole width
is cut straight

through.

Creating a full

hole.

EXCEE

D

R OBOTICS

Answer: All the way
through the part (this is
called a “through all hole™)

These dashed lines means
the holes are threaded and
since the dashed lines go to
the bottom of the part, it
means the holes go all the
way through.

-y

{158)

| B

134 |

N

-

A

(74)
50

5

o

This is an example of a hole that
has threads on the inside. This will
allow for screws to sit in the hole.

This is called a thread tap. This
tool can create threads in a hole.
This can be done manually by

hand, or by a machine.

R12

_ Looking back at the drawing

|~ Lx M10

. _.@{

T
|
I
|
I
I
I
I
I
[
'
T
|
1

I
46

B £ 1 i s 3 31
5 ' 54 56

What is the
diameter of
the holes?

Answer:
10mm

Answer: 10 mm.

M10 represents a screw
notation (M stands for metric).
The 10 is the diameter for the
hole.

The 4 means there are 4
holes that have the same
dimension.

= 10 mm
diameter

holes

v/“-
CfL" .o
=
Base CI
T |r12

The “R12” is referring to the rounded
corners on the part. We will be using the
fillet tool to create those rounded corners.

© 2021 Exceed Robotics ™
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1: INTRODUCTION

FUSION 360 ENVIRONMENT

Using the file, you made here, explore, and familiarize yourself with the tools and areas
listed down below.

These are common tools/areas that you will be using throughout the course.

2 N8 v/~ Application Bar This is where you save your files, and access projects * [ @1 seusumma @
wav MO B@ P L W = & o 2B
SKETCHY CREATE'Y MODIFY ¥ ASSEMBLE ¥ CONSTRUCT ¥ INSPECTY  INSERT Y MAKEY ADD-INSY  SELECT'®
- BROWSER L . .
4 0 CETTTE e Toolbar All of the design tools we are going to use
o 3 DocumentSexings this term are in the toolbar. Viewcube this allows you
U B Named Views -
o @ & Orgin to click and move around
your workspace

Browser this lists the
objects in your design and
allows you to edit them.

Canvas/Marking Menu allows Delete (3 | B press

you to select objects and edit )

them. Right click to access it. It Eos C
will also have your recently used Sk
commands. ¥ R Cany’

@ Physical Material

@ Appearance

<f} Texture Map Controls
Unisolate

Workspace »

Sketch »

Create »

Modify »

Aszembie »

Navigation Bar & Display Settings has tools to i 5

help you move around the workspace and change i >

Timeline will show all the your workspace settings. g .

operations in your design.
COMMENTS el Svem ¥  Av BrEi-E-

Mepr T >

ICONS TO REMEMBER:

If you ever want to see your files, click the Data Panel at the top left:

¥ Autodesk Fusion
= N
If you ever want to save your work, click the save or Ctrl-S at the top left:

F Autodesk Fusion

b
L 1] e

Page | 10
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IMPORTING FILES

CLASS VIDEO:

Watch this video and complete the exercise(s)
CLICK HERE

Otherwise follow these steps:

STEPS TO FOLLOW:

1. Go on google and search up “thingiverse.com”

Thingiverse

2. Once you are on “Thingiverse”, use their search bar and type "Base with Rib”
3. Select on the object that looks like this:

Y0 00 Base with Rib i

4. Scroll to the bottom of the page and click "Download” on the .step file

Base with Rib

Base_With_Rib.step
21 kb | Updated 07-01-2019 | 631 Downloads

Base_with_Rib.stl )
J/ Download
18 kb | Updated 07-01-2019 | 589 Downloads

Page | 11
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5. Drag the file onto your desktop (You can delete it at the end of these instructions)

6. Open Fusion and click “"Upload” near the top left.

iad Exceed Robotics w FBosino o Q
Data People

New Folder | $8¢

#  Engineering Drawings éh

7. Click “Select Files”

Select Files

8. Files will open, now click “"Desktop,” and find the .step file you downloaded

This is the file you are looking for:

B Base_With_Rib.step STEP File

9. It will now show you which file you have chosen, double check it is the:

Base_With_Rib STEP

Upload

NAME TYPE SIZE REMOVE

Page | 12
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10.0nce you are sure, click "Upload.” This is what you will see after you click
Upload.

Job Status

Upleadss  simulations

11.When it has finished uploading it will say "Complete” and show up on the left

side
#  Engineering Drawings &
@ Base With Rib
\ Read-Only - re
@ Eng Drawing 1
§ Editable  ~ Vi

12. Click on the Base_With_Rib that you now see on the side, click "Read-Only”
and then make it editable by clicking on “"Editable”

#  Engineering Drawings :_%
P Base_With_Rib
~ Read-Only - Vivw
[ Editable

9 v Read-Only

P Editable  ~ Viw

13. Now save your workspace by clicking this icon: or clicking Ctrl+S

You can now click on the file (Base With Rib) to open it and see the part you have
uploaded! You can click on the part so you can see dimensions, rotate it, and truly

with all the tools at the top.
REFER BACK TO FUSION 360 ENVIRONMENT.
After messing around, if you did not save any changes you made, you can go back

to the original part by closing and reopening Autodesk Fusion 360. Otherwise,
you can restart this process to upload the part again!

Page | 13
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NAVIGATION TOOLS

CLASS VIDEO:

Watch this video and complete the exercise(s)
CLICK HERE

Otherwise follow these steps:

STEPS TO FOLLOW:

In these steps you will see the different tools you can use in Autodesk Fusion. When
following these steps try it out on the part you uploaded above!

1. If you ever feel confused onto where you are looking, Click the *"Home Button”
to go back to the original position. This area is also called the ViewCube

2. Zooming in and out is easily done by pressing the zoom button
- ol 9@ .-

Once you have selected the zoom button, left click and drag your cursor around to
either zoom in or out. Otherwise, you can use the scroll wheel.

SCROLL @ Scroll the middle mouse wheel to zoom in or zoom out.

3. Fitting the object to your project space can be done by pressing F6

Page | 14
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4. The “Zoom Window" allows you to select an area you want to zoom into.

When using the zoom window, you can left click and select highlight a part you want to
zoom into. You can do this by:

Clicking the Zoom Window:

d-08 O QO @ B-

Select an area by left clicking and dragging your mouse to show this rectangle. Prompt
the rectangle over the space you want to zoom in and it will zoom in automatically once
you let go of your mouse.

-6 8 Q-9 B8

The image above shows how the rectangle should look when selecting and area

5. Click the “Orbit Tool” and use it to move around

B o Q-0 @8

By Left-Clicking and dragging your mouse either up, down, left, or right, you can move
your point of view around to see every angle of your part.

Page | 15
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You can also use SHIFT+SCROLL WHEEL to orbit the view

SHIFT
KEY +

Hold the SHIFT key and click and hold middle mouse button to orbit
the view.

6. Click the “Pan Tool” and use it to move around

=

$-afc Q-8 @8-

By Left-Clicking and dragging your mouse either up, down, left, or right, you can move
your view of the part without changing the angle of your view.

You can also do this by holding your scroll wheel and dragging your mouse around.

HOLD

Click and hold the middle mouse button to pan the view.

7. You can view different sides of your part by click sides of the view cube.

You can click Front, Back, Top, Bottom, Right, Left, and The Corners to change the
point of view of your shape. If you want to go back to the original position, use the

Home Button again!

Page | 16
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SKETCHING AND EXTRUDING

CLASS VIDEO:
Watch this video and complete the exercise(s)
CLICK HERE
Otherwise follow the content below:
GETTING STARTED
1. Create a new project following the steps in File Organization: Refer to CLICK HERE

To Sketch in Autodesk Fusion 360, you must select a plane to draw on. To see these
planes, make sure your “Origin” has its eye open.

+ BROWSER QI +« BROWSER e

VM@ Hew Design1vi [O) V'R A @ Hew Design1vi [O]
D 4% Document Settings D #F Document Settings

D B Named Views D B Named Views

> Eos I O o

You will now see:

|
1
K

.

The Sketch Planes!
The Sketch planes help us choose which side or direction our part will be created in.

When sketching it is good practice to start your sketch at the center point/origin (0,0).

Page | 17
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>

g

~

KEY THING TO REMEMBER:

Keep your sketches VISIBLE (eye open)

« BROWSER

PR ticw Desion 12 [O

D 4 Document Settings
D B Named Views
D © M orign

D © M Bodes

4 © B Sketches
Sketch1

®

@000

Sketch2
Sketch3
Sketchd

REMATE T

Sketchs

Visible

USEFUL COMMANDS:
Undo

<« BROWSER

PRNE  ticw nesion 102 [0

)3 ﬁ Document Settings

The origin is highlighted in this photo.

D B Named Views
D © @ origin
D © @ Bodes

4

G

< Pl Sketches

Sketchl
Sketch2
Sketch3
Sketchd

Sketchd

CTRL+Z - to undo your previous action, press Ctrl followed by Z

Redo

CTRL+Y - to reverse your undo, press Ctrl followed by Y

SKETCHING:

To sketch press the plane you want and then click “Create Sketch”

= av o
SOLID SURFACE

MESH

B Untitied
UTILITIES

- BHRIC® FOIPE S 1M

CREATE

44 BROWSER Create Sketch

e

ASSEMELE ~

EXCEED

R OB OTICS

Not Visible

CONSTRUCT »

X

=

INSPECT ¥ INSERT ¥

Page | 18
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If you have correctly done this, the top of your program will now look like this:

N v A~ @ New Design 1v1*

SOLID SURFACE MESH SHEET METAL PLASTIC UTILITES SKETCH

DESIGH ~ G D \ 1. .‘- J7 ‘ ‘ B %a i 57‘7 ‘7 ”\ = < [ﬁ A J':w N L:J . e s

CREATE ¥ MODIFY ~ CONSTRAINTS ¥ INSPECT ¥ INSERT~ ~ SELECT~Y  FINISH SKETCH v

Above “Create” those are your sketch tools, you can free draw, make rectangles,
circles, triangles and use a symmetrical tool to copy sides.

Please COMPLETE ALL 3 EXERCISES!
Making a circle with the diameter of 10cm

Make a New Design and name it!

Now for this example, click the circular sketch icon -

and start drawing from the origin.

1. Start by clicking the origin point

2. Drag out your cursor to the desired size
(10cm)
OR
3. Type in the dimension you want, (10cm)

Be aware of the measurement size,
Autodesk fusion shows the measurement
and size in millimeters (mm)

Origin: Hint: 1cm = 10mm

The Final product should look like:

Page | 19
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Once you have made this sketch, click “Finish Sketch”, and let us now extrude!

&

FINISH SKETCH *

Save your work
by hitting the
save icon!

EXTRUDING:
e
= When out of sketch mode, always press the Home Button
% in the View Cube to properly view the 2D sketch.
i This is good practice!
i)

Now that you can see your sketch, press the “Extrude” icon, and click your sketch

SOLID SURFACE MESH

] LI}

CREATE™

You should now see this:

(The sketch is highlighted and has a little arrow in the middle)

Page | 20
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To now make the 2D shape into a 3D shape bring the arrow up or type the size
you want. In this example, the circle is extruded to 100mm.

Congratulations, you have now extruded your shape!

GOING FURTHER:

Now we are going to make a cut in this cylinder to give it a hole.
To do this:

1. Click the top face of your cylinder

2. Click the “Create Sketch” button at the top

3. Click the “Center diameter circle” button above create

4. Draw a circle from the origin with a smaller diameter than the cylinder. (If you
have followed this example, make the sketch have a diameter of 70mm)

+

Page | 21
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5. Press “Finish Sketch”
6. Click the circle you have drawn at the top (One portion should be highlighted blue)

7. Click the “Extrude” button
8. Drag the arrow downwards, the area should turn red when MAKING A CUT

You can make the cut as deep as you would like.

9. Once you have made the cut, press enter, and the cut will be finalized!
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You can now see how the part has a hole.

Congratulations! You have now used the

main functions of Extrude

Save your
work by
hitting the
save icon!

EXCEED

R OB OTICS

EXERCISE 2: Making a rectangle (10cm by 15 cm)

For this example, click the plane you want to draw on and click the “Create Sketch”

button. Make a New Design and name it!

Start from the origin and click the “2-point Rectangle” button

]

[
|

-

Origin:

1. Start by clicking the origin point

2. Drag out your cursor to the desired
size (10cm x 15cm)
OR
3. Type in the dimension you want,
(10cm or 15cm) and then press tab
and type in the next measurement

Be aware of the measurement size,
Autodesk fusion shows the
measurement and size in millimeters
(mm)

Hint: 1cm = 10mm
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The Final product should look like:

=]

B Once you have made this
sketch, click Finish Sketch.
©
R FINISH SKETCH *
Now save your work by hitting
& the Save Icon!
—T odod Now we can extrude!
EXTRUDING:

When out of sketch mode, always press the
Home Button in the View Cube to properly view

the 2D sketch. This is good practice.

Now that you can see your sketch, press the “"Extrude” icon, and click your sketch

% SURFACE MESH {
A & . ®

CREATE

s -
This is what it should look like:
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To now make the 2D shape into a 3D shape bring the arrow up or type the size
you want. In this example, the rectangle is extruded to 100mm.

Congratulations, you have now extruded your shape!
EXERCISE 3: Making a triangle (any size)

For this example, click the plane you want to draw on and click the “"Create Sketch”
button. Make a New Design and name it!

Start from the origin and click the “Line” button —)

1. Start by clicking the origin point

' 2. Drag out your cursor to the desired
} length
|

3. Then drag out the next line to your size
o n e you want

4. Then connect the triangle with one last
line

Origin:

Be aware of the measurement size,

Autodesk fusion shows the measurement

and size in millimeters (mm)

Hint: 1cm = 10mm
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Example of the steps:

1. Make the First line 2. Second Line

EXCEED

R OB OTICS

3.Third line

|
| =
—_

The Final product should look like any variation

of a triangle that is fully connected:

Once you have made this
sketch, click Finish Sketch.

o

FINISH SKETCH ¥

- Now save your work by hitting
r.l< the Save Icon!
Now we can extrude!
EXTRUDING:

Before extruding:

When out of sketch mode, always press the
Home Button in the View Cube to properly view

the 2D sketch. This is good practice.
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Now that you can see your sketch, press the Extrude Icon, and click your sketch

% SURFACE MESH |
rH®e . ®

CREATE ™

It should look like this:

To now make the 2D shape into a 3D shape bring the arrow up or type the size
you want. In this example, the rectangle is extruded to 100mm

Congratulations, you have now extruded your shape!
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HOMEWORK AND PRACTICE

After all you have learned, try to make these examples!

Checkmark them off when you have done them.

Refer to these exercises if you need help:

EXERCISES: CIRCLE RECTANGLE TRIANGLE
1. Create this object in Fusion 360 and extrude by 2 mm
Exercise 1
250

’- 125 j

o
wn

100

@75

2. Create this object in Fusion 360 and extrude by 5 mm

Exercise 2
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3. Create this object in Fusion 360 and extrude by 7 mm

EXCEED

R OB OTICS

Exercise 3
50

T

70

-

30

4. Create this object in Fusion 360 and extrude by 10 mm

Lo | s |

‘ 20

Exercise 4
10

1

o
-—

30

20 _L 15 _I_ 10 _I
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5. Create this object in Fusion 360 and extrude by 15 mm

Exercise 5
30 s 50

-+

60

w
-~

6. Create this object in Fusion 360 and extrude by 20 mm

Exercise 6

30

i

Good job if you have completed all these exercises!
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2: ADVANCED SKETCHING

INTRODUCTION TO ARCS

Arcs are used to draw segments of a circle.
Their properties are when sketching is a radius/

diameter, an arc center and a height/width.

How to create an Arc:

1. Under “Create” select “Arc”

S0LID SURFACE SHEET METAL TOOLS SKETCH

we | STI@ONMN AT REIY L ¢

MODIFY =

e BEOWSER | ) Ling L

| 4@ m F::::n;le
4 :ﬁ- nmmdl e
b . H-Irrw'! Pobvgon
b - °"i > Eligse
Do N sy >
Splng 3
. _l’"\_n.’.nr-n: Curve [
-+ Pont
A Text
Tuﬂ Curves to Mesh Secton

| 73 Circular Pattern

* v v w

0%

2: Reclangular Pattern
Project | nclude k
[ Sketch Dimension D

i 1
9

o
L

2. Select what Arc you want, in this example we want the “3-Point Arc”

i uic r
Arc | /7 3-PointArc :
Polygon | /7~ Center Point Arc

(> Ellipse ="~ Tangent Arc
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3. Select two points and insert your desired measurements.

."+‘-._J
LS
i
\I._J
"\t
h-
\\
?0.11 i
\\
i
™~
> - y5s
\'-.
\.\ 5 7| Place end point
4. Adjust your Arc accordingly.
>
_|_

5. Complete the sketch by pressing finish sketch on the top right.

&

FINISH SKETCH *
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INTRODUCTION TO CONSTRAINTS

Constraints are used to join two points (not lines) together. There are different types
of constraints. Such as Coincident, Equal, Horizontal/vertical and Concentric.

How to use each type of constraint:

COINCIDENT

1. Click on "Coincident" in the constraints section of sketch tools.

I O=7X@gA0y I[1x

2. Then select the two points you want to join together

HORIZONTAL AND VERTICAL (on edges)

1. Click on "Horizonal/Vertical" in the constraints section of sketch tools.

PLASTIC UTILITIES SKETCH

C Y O=7X@gAOY 1

CONSTRAINTS ¥

Horizontal/Yertical
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2. Then select the edges you want to join together.

HORIZONTAL AND VERTICAL (on points)

1. Click on "Horizonal/Vertical" in the constraints section of sketch tools.

PLASTIC UTILITIES SKETCH

Cl| O=7X@gA0Y [1x

2. Then select the points you want to join together.
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EQUAL

1. Click on "Equal" in the constraints section of sketch tools.

I UTILITIES SKETCH

1| O=7 X @gA0 Y I

CONSTRAINTS ¥

o

2. Then select the lines you want to join together.

SHEET METAL SKETCH

NAHCSE LLO= /X @A

o MODFY ~ CONSTRANTS *

15000 f

CONCENTRIC

This constraint is usually used only on arc or circles. It makes the center of the two
entities selected to be the same.

1. Click on "Concentric" in the constraints section of sketch tools.

TIC UTILITIES SKETCH

1L O=7XaA0y X
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2. Then select the first entity and then the second entity.

TOOLS SKETCH

(F$E L O=7XBA0 ¢

MODFY ~ CONS S

©50.00

©100.00

INTRODUCTION TO FILLETS
Fillet round corners to form a radius, Fillets are rounded to round sharp corners, Sharp
corners are considered weak points (i.e., first points to break) in a design.

Therefore, using fillets in your design will help avoid sharp corners in your design which
you should always do.

Without fillets With fillets
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1. Select your shape/object you want filleted.

-----

2. Under modify select “Fillet”

J— . - -

(" Fillet

Chamfer 4
¥ Trim T
| Extend
=|- Break
B Sketch Scale
(& offset 0
“I" Move/Copy A L o

fr Change Parameters

3. Select the two lines you want to fillet

n
a

|
H

-]
e E

./'.

Select second line r arc
B
§

SL°
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4. Input your desired measurements

]
D
:::“ n
£
10.00 m :
8l
i == i éﬁ* B
wn ,C‘:

¥

5. Complete the sketch by pressing “Finish Sketch” on the top ri¢ FNSHSKETCH ~

USING FILLETS AFTER A SKETCH IS EXTRUDED

SHEET METAL PLASTIC UTILITIES

ARIE) =R

MODIFY ~

You can extrude fillets on an extruded part, by pressing the Fillet button above
Modify and click the edge you want to smooth.

Use the arrow to adjust how far you want to file your shape. Once you file it to
your desired sized, you can press enter and you will have a smooth part!
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HOMEWORK AND PRACTICE

After all you have learned, try to make these examples!

Checkmark them off when you have done them.
Exercise 1: Constraints

P
i

=
et

05

1500

75.00

" 4
—= !

Attempt this shape using constraints, Extrude the component by 100mm

“
od

Extension: Internal fillets

- Create two internal
5mm fillets

~

Add 5 mm fillet
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Exercise 2:

@60 00 240 00

e/ 22000

90.00

Hint: Use Concentric Constraints!

Extension:

- Extrude to the following dimensions:

60 mm

40 mm
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3: MIRRORS AND PATTERNS

MIRRORING TOOL

The mirroring tool can be used to reflect sketched entities. When using the mirror
tool, you need to identify and create a mirror line. The mirror line is a line that cuts
your sketch into two equals but reflected parts. You can imagine that the mirror line is
the line of symmetry.

Lines of Symmetry

b : 1 L

5 .

N4 |
Square ) Rcc'vw\gk

2 lines of symmetry Rhombus
2 lines of symmetry

Isosceles Tropezoid Trapezoid
No lines of symmetry

4 lines of symmetry

1 line of symmetry

1line of symmetry ‘

p“u‘w Equilateral Triangle Isosceles Triangle
No lines of symmetry 3 lines of symmetry 1 line of symmetn

HOW TO USE THE MIRROR TOOL

For this example, we will
20(00

use this drawing. Create this

10,00

sketch by using the line tool.

Create the 4 lines as shown.

10

i

000k
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SOLD SURFACE MESH SHE!
1. After you have created your sketch, select the “Mirror” tool. 81 ) /4 1 |
CREATE *
)

2. First select your objects by making sure you are on the "Objects” tab. When you
want to select an object, just click the line and it will highlight them blue.

|| @ SKETCH PALETTE » || ®MRROR ”»

v Options Objects k 3 selected B

Mirror Line [\— Select

57

Linetype
LookAl (i ] Cancel
Sketch Grid
Snap
Slice

Show Profile

| Show Points

00/0z

Show Dimensions

Show Constraints

(G T T < < T o O < < 1 A

Show Projected Geometries

3D Sketch

(W]

10.00

Finish Sketch

10.00

3. Next, select your mirror line by switching to the “Mirror line” tab and selecting
the line you want to be your line of symmetry.

10.00

& URROE

Obects [_- Jasclecied XN

S e m i
o

BN .

Objects

Mirror

a Line

00 01

10.00
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4. Once you have selected everything, click "OK"” and watch your sketch mirror!

3 J

)00
Y=

10.00

10.00 04l

When extruding you sketch, you don’t want a line separating your face. You can
delete the mirror line to make one face!

Mirror line VS No Mirror Line

You can see the difference between how many faces you can extrude all together. With
the mirror line, you can extrude 2 different parts. Without the mirror line, you can
extrude 1 part. It is important to remember that the mirror line can separate your
sketch into different parts when you might only want 1 part.
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MIRRORING PRACTICE

After all you have learned, try to make these examples!

Checkmark them off when you have done them.

Exercise 1:

Attempt this sketch by applying the mirror tool, Extrude the sketch by 10mm

Exercise 1

N 20 o 40 L 20 , 20

10 30 40 30 10

Exercise 2:

Attempt this sketch by applying the mirror tool, Extrude the sketch by 10mm

Exercise 2

Hint: Find the lines of symmetry to sketch these exercises faster!
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PATTERN TOOL

The pattern tool allows the same shape to be repeated because sketching each

shape individually would take a lot of time. Mirrors and the usage of constraints may
also work but patterns are far more efficient time wise. In Fusion360, we can use the
pattern tool to sketch entities either in a circle or a rectangle.

PATTERN TOOL (CIRCLE)

In this example we are going to create this part:

1. Sketch a circle on the bottom plane that is 120mm/12cm and extrude by 10mm
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2. Create a sketch on the top surface of the circle. (Select the top face and the
click “Create Sketch” at the top)

3. Create 3 new circles, all with a diameter of 10mm. Make sure the circles are
horizontal to the origin and separated like this:

HINT: Add a Horizontal/Vertical constraints between the origin and center of the
circles

4. Now click Create and scroll down to “Circular Pattern” and click it.

SO@Q N A

CREAIE ™
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It should look like this:

| @ SKETCH PALETTE » | | @ CIRCULAR PATTERN »

¥ Options Objects

Linetype Center Point [} Select

O Cancel

Look At )
Sketch Grid \
Snap
Slice

Show Profile

Show Poirts

G-

Show Dimensions
Show Constraints

Showv Projected Geometries

08808 Q@M A

3D Sketch

|Finish Sketch |

5. Make sure you are under the "Objects” tab and select the 3 circles you sketched.

|| @ CIRCULAR PATTERN g

Objects

Certer Point [ Select

oF | cancel

SKETCH PALETTE

61~

6. Now switch to the "Center Point” and select the origin

|| ® CIRCULAR PATTERN »
Objects [ 3selected X

Center Poirt k 1 selected

Angular Spacing (=) Full -

Suppress @

-
-

SKETCH PALETTE

Quartity 3

-~
(5]
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7. Decide how many numbers of copies we need, for this example we need 6. Change
the “"Quantity” to 6, click OK.

It should now look like
this!

el 4 W ot @ -3 Ey |

8. Click “Finish Sketch”

9. Select all the circles and extrude by -5mm. Final product should look like this:

You can now see that you have created a pattern on this shape!
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PATTERN TOOL PRACTICE

After all you have learned, try to make these examples!

Checkmark them off when you have done them.

Exercise 1

Attempt this sketch by applying the pattern tool, Extrude the sketch by 10mm

-

100

-

o

100

Exercise 2

Attempt this sketch by applying the pattern tool, Extrude the sketch by 10mm
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HOMEWORK AND PRACTICE

After all you have learned, try to make these examples!

Checkmark them off when you have done them.

Exercise 1

Attempt this sketch by applying the either the mirror or pattern tool, Extrude the sketch
by 12mm

Exercise 2

Attempt this sketch by applying the either the mirror or pattern tool, Extrude the sketch
by 12mm

65

10
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Exercise 3

Attempt this sketch by applying the either the mirror or pattern tool, Extrude the sketch
by 12mm

Final Product:
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4: REVOLVE TOOL

Not all 3D shapes can be created by using the extrude tool. Think of a soccer ball or
vase, can you design it using extrude? Here is where we use the revolve tool to
extrude circular and round shapes. The revolve tool allows us to take a sketch and
revolve it around an axis of revolution to create 3D object.

For this example, we will try to create this Coca Cola bottle on Fusion360 =

- For this we are going trace the profile
of the bottle and then revolve it.

- In order to trace the profile, we need to
import an image of a bottle.

IMPORTING IMAGES

1. Find an image of a coke bottle and procced to download it as an image

2. Go to insert. Then “Canvas”. -

INSPECT ¥ INSERT ¥ SELECT~

%] Insert Derive

E; Decal
[&d canvas

T8 Insert Mesh

fj Insert SVG

i*;? Insert DXF

'a Insert McMaster-Carr Component
I3 nsert a manufacturer part

S Insert TraceParts Supplier Components
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3. For the Face select the left plane

Select a planar face, plane or sketch plane to place

s o

4. For “Image” select your downloaded image of the coke bottle

I| @ CANVAS 13
mage ElcoKEBOT. X
Face Q 1 selected X

Canvas opacty S50

L p—
Digplay Through @A
Selectabis Q

Renderable [}

X [vstance 0.00 mm
¥ Distance 0.00 mm
Z Angle 0.0 deg
: Scale X 1.00
Scale ¥ 100

Seale Plane Xy 1.00
Horizontal Fip  [=]
\ertical Fiip ¥

i ] Ok Cancel

5. Scale your image to your desired size
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REVOLVING WITH SKETCHES

Watch this video and complete the exercise(s)

CLICK HERE

- For revolving, you need an axis and a profile/face
- You are revolving your profile around the axis
- Make sure the axis is center of your design
(Otherwise, the part will be too small or too big)
- Starting and ending point must be on the axis of revolution

- After making the cap, make a new sketch of the bottle (on the same plane as

the canvas) and then revolve

Otherwise follow these steps:

1. Click “Sketch” and select the same plane you put your photo of coke on.

2. Put a line straight down the center (as center as possible) of your photo of coke,
this will be your axis of revolution.

3. Now we are going to sketch the ONE SIDE
of the bottle cap using the line tool, starting from the
axis of revolution. BE SURE TO START AT THE AXIS

I vy

4. Once done, click “Finish Sketch”
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5. Above create, click your sketch, and then click the “"Revolve” tool

6. On the right you should see this:

| @ REVOLVE 3

Profile

Axis [ select
Operation [} New Body A
[i ] Cancel

7. While on the “Profile” tab, click the sketch of the bottle cap

| ® REVOLVE »

Profile

Axis [} select
Operation  ([j New Body

(i} Cancel

&

8. Switch to the “Axis” tab, click the line down the middle

N, i
Oy | ] )
|

| @ REVOLVE »
Profile [} 1 selected X

Axis

Type < Angle
Angle 360.0 deg
Direction ™ One Side

Operation [ New Body

(i) 0K Cancel

9. The shape should automatically create and click OK to finalize!

10. You have now created your bottle cap!

Save your work by clicking on the save button at the top left.

Time to create the body! Create a new body/sketch for the bottle.
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1. Click Sketch and select the same plane you put your photo of coke on.

3. Put a line straight down the center (as center as possible) of your photo of coke,
this will be your axis of revolution. (Just like before, click here to see the

reference)

4. Now we are going to sketch the ONE SIDE of the bottle cap using the line
tool, starting from the axis of revolution. BE SURE TO START AT THE AXIS

5. Once done, click “Finish sketch” I — [
0 |q

CREATE

Revolve

6. Above create, click your sketch and then click the “Revolve” tool

7. On the right side of screen, you should see this:

| @ REVOLVE >

Axis % Select

Operation (] New Body

[i ] Cancel

8. While on the “Profile” tab, click the sketch of the body
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9. Switch to “"Axis” tab, click the line down the middle, the body will form.

Click OK and save with the saving icon at the top left! You will now have a coke bottle!

4d © @ Bodies
@ () Bodyl

Make sure the BOTTLE CAP and BOTTLE are 2 SEPARATE Bodies. © @D Bowz

SPLIT BODY TOOL

We want to split our coke bottle into different sections so we can add different
colours, materials and details to make it look realistic.

This can happen by adding different planes to sections of the bottle

Let us add a plane to divide where the bottle label should go and where the bottle
should be filled with liquid.

CLASS VIDEO:
Watch this video and complete the exercise(s)

CLICK HERE
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Otherwise follow these steps:

STEPS TO FOLLOW:

1.

Click your coke bottle body and then click "Construct” at the top

4 © W, Bodes, = ™ Ei’

---------

Then click "Offset Plane” ® CONSTRUCT ¥
We can now move our planes to different parts of the bottles. To duplicate a

plane, copy and paste (CTRL-C & CTRL-V)

First, we will move the bottom plane to the areas we will colour red.

You repeat this to have the number of sections you want, in this example there is
a section for:

Red Logo

Liquid

Empty

(Glass looking) Parts
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6. Once you have placed all your planes, go under Modify at the top

7. Then click “Split Body” D ' E

8. First choose the body you want to split (the coke bottle)

9. Then switch to the “Splitting Tool(s)” tab and click each plane you created, then
click OK.

10.You will then notice there are new bodies created under the Bodies tab. This are
the new sections you have created!

Name these new bodies the part, this is for organization!

4 © 3, Bodes,,
@ () Bodyt
3@  Body?
@ () Body2(1)
@® () Body2(2)
@® () Body2(3
@ () Body2(9

11.Now you have different sections that you can colour later in the future!

You can imagine how the split body tool can help
you create realistic renders of the part you
created.

Be sure to try it on the upcoming homework
practice!
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HOMEWORK AND PRACTICE

After all you have learned, try to make these examples!

Checkmark them off when you have done them.

Exercise 1

1. Attempt a floor lamp.

- Size it appropriately

- Imagine the section of the lamp

- Think about the dimensions will you put
for the floor lamp

When you attempt these designs, think about how you can apply:

The Revolve tool and Split tool

Exercise 2

' P14
I
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5: SHELL AND RENDERING WITH REVOLVE

Before we start, you must create another coke bottle.

Create this coke bottle:

Use these dimensions and sketch:

4.00

=\

3.00
290
\5
290
300

REeEs|

1.00
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SOLID VS HOLLOW BODIES

When we use a section/cut view to see the inside of
the part, we see that the can is filled with material,
as in it is solid inside. Therefore, for this example,

should the inside of the coke can be solid or hollow?

Are they hollow or solid?

The inside of a coke can is hollow

So how do we make the hollow?

We use the SHELL feature in Fusion 360

SHELL FEATURE

The shell tool can be found in the Modify menu. It will be used to make your part
hollow on the inside

Now, shell your coke can!

1. Click Modify and then click “Shell”

2. For Faces/Body select all the faces of the part - x
You can click the body under "Bodies” g 2
3. Next specify the inside thickness as 0.25mm B
o

4. Click OK

When you are done the inside should look like this:
(You can check by deleting the top face and
then undo the delete after you have checked.)
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Rendering is Fusion360 allows you to add material, colour and lighting to your
model to make it look more realistic and aesthetic.

For this example, we can create a rendering of the coke can!

Use this design that we created HERE

RENDERING
1. At the top left, click "Design”

DESIGH ~

2. Then switch it to "Render”, this will take you to the Rendering space in Fusion
360.

3. To colour our coke bottle, we are going to click "Appearance”
" J&
SE

4. It gives us an option to select and colour either “Faces” or “Bodies/Components”,
let us select the “Faces”

| @ APPEARANCE

¥ Apply To:
BodiesiComponents O
Faces @
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5. There are different materials and paint colours to change different bodies, look
around and decide what types you want to use.

Search and change the appearance of parts through here:

¥ Library
|‘5e-3rw.h Q‘
S Fusion 360 Appearances ¢} My Appearances Favorites
Once you f|n d 3 Show downloadable materials @ Or Ou Can a I
CO|OUI’ or material 7] Leather and Clath y pp y
. £ Liguid the colors by

that you like, drag .

e . ] et dragging the
it into “In This :

Desian” and th =L colors to the
eSIgn an en [ Miscellaneous faces of the
apply it to your B otter part

pal’t. [ Paint
] Plastic
7 Stone
] Wood
7 Woaod (Salid)
(i ] Close
6. Once you have created your desired design click ‘
the “In-canvas Render” ¢ ‘U ‘% &HE
IN-CANVAS RENL
7. It might look a little pixelated but that is just the
materials showing, you can capture the look of & \ Y
your coke bottle and show off what you have =
made! Click “"Capture Image” to take a photo of /A5 RENDER * RENI
what you have rendered
apture Image

Page | 65



O, EXCEED

R OB OTICS

HOMEWORK AND PRACTICE

The homework for this lesson is simple! All you need to do is COLOUR AND RENDER

the part you created HERE

Try to make this coke can: look like this:

Trying using rendering materials that are shown below:

[Search

&7 Fuson 360 Appearances &) My Appesrance

Show downlosdable materiais ()

= Enamel Gioasy (Black)

- Enamel Giossy (Blue)

Paint - Enamel Glossy (Dark Grey )

Pant - Enamel Giossy (Green)

Paint - Enamel Glossy (Grey)

Pant - Enamel Giossv (Red)
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6: MULTI-SKETCH BODY

The Multi-Sketch Body is the concept of creating multiple sketches on one body to
create complex a part. You can see this through today’s challenge.

Today’s challenge is to create this part

- This part is more complex than any
part we have modelled before.

- However, we can break it into 3
smaller and simpler bodies that
we know how to model.

- First, we have the base (in yellow)
with 2 circular holes

- Next, we have a wall (in dark blue)
with 2 triangular shapes cut out

- Finally, we have a bridge (in red)
shaped like a triangle

Let’s try to create this shape!
SKETCHING ON THE BODY

HOW TO DO THIS

This is the orthographic drawing we will be following:
Y i
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We will start with the yellow base
Question: Which plane should I choose when creating the sketch?
OPTION A: Front plane
OPTION B: Right plane
OPTION C: Bottom plane
Correct answer is OPTION C. Create a sketch in the bottom plane.

THE BASE (YELLOW)

11200

@15.00

60.00

€D

2400
2400

84.00 24.00 |

Create the base of this object and extrude it by 12mm
THE WALL (BLUE AND RED)

1. Click on “Create a sketch”
2. Click on the top of the base you just created for the plane

1200

Draw the bridge using a “2-point rectangle” as shown in the figure. Extrude the
rectangle by 48mm.
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THE WALL (BLUE AND RED)
Now, we want to cut out the triangle.

1. Click on “Create a sketch”

2. Click the side of the red square

3. Draw the triangular shape we
want to cut out

4. Finish Sketch
5. Extrude / Cut out the triangle

INTRODUCTION TO CHAMFERING

CLASS VIDEO:
Watch this video and complete the exercise(s)
CLICK HERE
Otherwise follow these steps:
STEPS TO FOLLOW:
1. Find “"Chamfer” under Modify

2. You are now prompted to select an edge; select the 2 edges you want chamfer.
The edges will highlight blue when they are selected.
Yy

3. We are now going to change our Chamfer type to "Two Distances”

| @ CHAMFER »

Tangent Chain

PN UTS N © Equal distance ¥

Distance 9 Equal distance

_jmuuma Page | 69
¥ Distance and angle
o T UK AT


https://www.youtube.com/watch?v=l5F89LtLOMw
https://www.youtube.com/watch?v=l5F89LtLOMw
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4. Once you have changed it, enter 23mm for both distances.

| @ CHAMFER »

Tangent Chain
Chamfer Type |9 Two distances v
Distance 23 mm 7

Distance 23|mm -

L] L Cancel

5. Click "OK"” and you are finished!

You have now finished the design!

Using the methods of creating sketches on faces, try to attempt all the homework
questions below!
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HOMEWORK AND PRACTICE

Follow the designs and try to recreate these shapes using all the skills you have learned
in the whole coursebook.

Checkmark them off when you have done them.

Exercise 1:
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7: INTERMEDIATE DRAWING

The goal for this class is apply all you have learned in these past lessons to this drawing
(158)

- 134 |
et 3 ,R 12
T & T :
T
_ ] o
s | : : | - 4x M10
o4 —-¢f
: : i
46 | 46
S Ay i s 3 3 I
' 54 T
Refer the HERE to read this drawing!
DESIGN IT
CLASS VIDEO:

Watch this video and complete the exercise(s)
CLICK HERE

Otherwise follow these steps:

STEPS TO FOLLOW:

1. Draw the sketch of the side view with the correct dimensions.

2. Extrude the sketch 74mm (sideways)
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3. Create two circles with the correct dimensions. Do the same on the other side.

4. Extrude cut the circles all the way through

- EROWSER LE

4 V NI

e ]
Start |+ Prafie Pane
Oirection. g e Side

Extent F pistanen

Bistance ~50.08 mm -

Taper Angle 40 deg

o oK Cancel
No -
CoMMENTS T bee & S v BriivEy Mulipie selections
5. Fillet the 4 edges (12 mm radius)

& FILLET

Type W Filler -
A Edges (B 12mm = £ Tangen(Gl) ¥
+ =

Radius Type ¥ Comstant Radius L
Edgai/Faces; 12 q

Tangest Chain 2

Corner Type [ Ralling Balt -
[i] OK Cancel

You have now finished the design!
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MAKING AN ENGINEERING DRAWING

We are now going to make an engineering drawing for the part we have just created.

These are almost like blueprints and dimensions. Refer to HERE to remember what
an engineering drawing is.

1. Under model, find drawing and click “From Design”.

@ B 8 v P Eng Drawing 2 vi

“ kB pemseneed @

— Bo=B@R #® L 9w = REa s B

GREATE™  MODIFY™ ASHMELEY  COMITRUCT™  IMGPECT™  INRTY  MAE™  ADO-IG™  SELECT ™

= wooi

uuuuuuuuu

From Amimasion

| @ CRRATY Dbty -
| = Eafermnes

Tl Auianbdy G4

N ¥ Cenaion

Demming o Cril e

Tamais Troes: Suretiy -
i i

nan am -

e A

ur part should'turn blue.
Click OK

2. A box called "Drawing view” should appear. e P @

INSIRT TABLES v OUTPUT »

{ & DRAWING VIEW L
3. Make sure beside “Orientation” it says “front.” \
4. Beside “Style” choose “visible and hidden changes”. T e
o Visible and Hidden Changes = the second cube ~™% .. ofe @
5. Click OK. e s

Tangent Edges 85 ﬂ

Interference Edges ()

Thread Edges "]

o m Cancel
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CREATING MORE VIEWS:

1. Click “"Base View” in "Drawing Views" and this time choose TOP for orientation.

6. Continue creating more views by changing the orientation!

OEC© 4O 7 2$E}T_1i~¢ AAVvED o BE E

DRAWING VIEWS ¥ MODIFY ¥ DIMENSIONS ¥ TEXT ¥ SYMBOLS ¥ INSERTY  TABLESY
LI i| @ DRAWING VIEW 3

Reference qp Create New ¥

L z l 1} 1 i I ] L L] | i | L] Repi U Maodel -

R i

Orientation & mGHT v

Sove ofle ®

[ Scale 11 -

* Edge Visibility

Tangent Edges @ @
Interference Edges [J
Thread Edges 7]

e ok |[ Cancel

S i e i

anbrmnu 2

ol el

T T T ¥ T T | ¥ T ¥ T T T ¥

7. Click and drag on the view if you want to move it around.
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8. Go to “Dimensions” and click “Dimension”.
Click on different lines on your views to create dimensions.

’-_"ZE A/BsS Ary@B |

DIMENSIONS ¥ TEXT ¥ SYMBOLS v INS

| DIMENSIONS v [SEERISAAA
{1 Dimension D :

'T¢ Ordinate Dimension

Try to add as many dimensions as you can to your views!

When you are done you can save a copy of your engineering drawing.

You can now apply this to any design you want to share with peers, co-workers, or
teachers. This will help the people viewing your design to know the dimensions and
details of the shape!
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FINAL NOTES

You have now completed this workbook! Congratulations.

You have now learned all the content in MECO7. You can apply this to designs you want
to try and further courses at Exceed Robotics! Be sure to use all the resources that this
coursebook provides.
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