360
Autodesk Fusion 360



Autodesk Fusion 360 training



Autodesk Fusion 360 training

Inhoud

T { e e [¥Tord o] o HOT OO ST UTOPPTOPRROPRRPRPPIN 4
1. Main USEr INTEITACE c..ueeiiiieeeiee ettt ettt ettt e st e st e b e e sbee e sbe e e s abeesabeesnteesareeenneeas 5
2. Data Panel INTerface.....oci it st 7
3. ViIEW NAVIZATION ettt et e e e e sttt e e e e e s e s bt beeeeeeseesaanrebteaeeeeeasnnrrnaeeas 8
. WWOTKSPACES ....uteeeieirieeeeitteeeeeitteeeeettteeesettteeeeebteeeeattsaeeaaseseesastaeesasessesastaeesassesesasaseesanssesessnseneesanns 10
T B 1= =4 W o 1) (o] oY TP PP P PPPTR PP 12
6. AULOAESK ABB0 ...ttt sttt ettt e bt e she e st st et e bt e be e e beesbeesaeeeareereen 13
7 HOT K Y S e aan 15

R) ] ¥l 1[PPI 16
8. CrEate SKELCN ..t sttt et b e she e s ae e et e et en 17
9. BASE SKELCR ..ttt et s e b et e s be e e hb e e s ateesbeeesabeeennean 22

YU ][] ] =S 30
10. Create a T-Spline Primitive FOIMM c....uiiii ettt e s e ebee e e e 32
11. T-Spline FOrm Creation — REVOIVE..........oii ittt et e e et e e e aae e e e earae e e ennaeee s 33
12. T-Spline FOrmM Creation — SWEEP ...uuii ettt et ee ettt e et e e e stae e e satre e e srabbeeeesaraeeeessaeeesnnsaeeenn 35
13. T-Spline FOrm Creation — LOTE .......uiii ittt e et e e e aa e e e et ae e e ennaaea s 39
14. Y T Yo 11 AV T Y o1 [T s TN oo T o SRR SPR 41
15. Add Details t0 @ T-SPliNE FOIM......ci ittt et e et e e e e bt e e e e ebte e e e ebaeeeeebreeaeenns 48
16. Delete T-SPHNE EAGE ..cocuerieeieiiiee ettt e e e e e e st e e e e s aba e e s s abeeeesnbeeeeesseeesennsens 50
17. Create a T-Spline Form from a Reference IMage.......ccocuueeeeeiii ettt 51

Yo ] 1o J\Y, FoTe {111 Y= PRSP 59
18. Create SOlIA DOAY .....uveiiiiiiec e e e e e e et e e e e e e e e e nbre e e e narees 61
19. RemMove 8eOMELIY fOr @ SIOT ....ooi it e e e ee e e e 66
20. Model from a SCUIPLEA DOAY ....ooeieiieieeiiee e e e e e e e ae e e e eaees 68

(Y oY od=ITaTo I @e] | Y oo =1 YU UURRNE 87
21. Create and Manage Fusion 360 Group ProjeCtS .....cueeieecuieeeiiiieeecciiee e ceieee e eeteee e eeee e e evre e e e 88
22. Create NEW VEISIONS. ..ci ittt e s st e e e s e e s s e e s s enr e e e s e arenessenreneeennrens 92
23. PV o I WU LY=T o fo R Yo T ol ] o] =T o AR 93
24. Create a referenced dOCUMENT. ... .coi ittt st st b e 95



Autodesk Fusion 360 training

25. AcCCess data in @ WED DrOWSET .......oouiiiieeee ettt s e e s 97
26. Insert designs iNt0 Other dESIGNS .......oiciiiii i e 109
27. Y g Tl 1T =4 o T 113
F Y=Y 001 o] A D 1T = o PSPPSR 116
28. Y To X LI T oo I A 17 ISR 121
29. (O oF L T 2 ={To G o TV« PP 122
30. JOINTS e s 124
31. AS-DUITE JOINTS .ttt ettt st e st e st e e bt e e s e e e bt e e sareesabeeesabeesanis 128
32. CONTACE SES . i 132
33. 1Y T a oY o I AU T N PRSP 134
Top-down Design MethOdOIOZY.........ceiiciiiiiiiiiiie ettt e e e ett e e e e tte e e e e sbteeesebtaeeeeastaeeesstaeaeanns 136
34, Using existing geometry to drive SKETCh CUIVES ......coiviiiieciiiieeee e 136
35. Extrude the sketch and interface with other parts.........cccooccee e 140
U< oo [T TV -SSRt 142
36. Open Fusion360 file and go to Render WOrkSPace ........eiceeecviieeeee et eeeirree e e e 143
37. FAN o o VY oY < o =1 ST 144
38. e [T o=\ YT o - | PRSP 148
39. FiY o] o] VAN BT or- | IR 156
40. ENVIFONMENT SEETINES .ciii ittt e e e s s et e e e e e s s ssbbbeeeeeessssnssssneees 157
41. [T Ve [T TV -SSP 161
BT 1TV 0¥ =P OPPUOPUPPPNE 168
42. CrEAtE A DIAWING. i 169
43, FINISh the [aY0UL . ..ueii e e e e e e sbe e e e e s bee e e e s beeeeearees 172
44, Edit ThE [QYOUT VIBWS ... .ttt e e e e tee e e e bt e e e e abee e e esabaeeeeenbaeeeeeabeeeeensens 177
45. Text aNd ANNOTAtIONS...cc.ui ittt s 179
46. Text and Leader NOTES: ..cco.ui ittt st sttt s b e b e reesnees 180
47. (D] 0 aT=T 0 TSy [ ] L TR OPRRP 182
48. Drawing Settings & Pref@rENCES ......ciiiiiiii ittt et e s e ee e e e bae e e eares 186
49, OULPUL the DIaWIiNG ...uveiieie it e e e e e e et e e e e e e e e s nbeaeeeeeeesesnnsteaeeeaessannnes 189
NOTES ittt a e s a e e e s a e e e s sra e e e s eae 191



Autodesk Fusion 360 training

Introduction

Overview

Fusion 360 is a cloud-based CAD/CAM tool for collaborative product development. The tools in Fusion
enable exploration and iteration on product ideas and collaboration within a product development
team.

Fusion 360 enables fast and easy exploration of design ideas with an integrated concept to production
toolset. Fusion lets you focus on the form, function, and fabrication of your products. Use the sculpting
tools to explore form and modeling tools to create finishing features. These tools let you quickly iterate
on design ideas. Once you have settled on a design, you can create assemblies to validate fit and motion
in your design or create photo-realistic renderings to verify the appearance. Finally, you need to
fabricate your design. Use the 3D print workflows to create a rapid prototype or the CAM workspace to
create toolpaths to machine your components.

Fusion 360 also helps bring design teams together for collaborative product development. All your
designs are stored in the cloud, which means you and your team always access the latest data. Fusion
also tracks versions of your design as you work. You can use Autodesk A360 to view each version in your
web browser and promote an old version to the current version. Finally, use Fusion and A360 to share
your designs and track design activity. You can even provide controlled access to your designs without
requiring an Autodesk ID.

Fusion 360 uses a hybrid environment that harnesses the power of the cloud when necessary and uses
local resources when it makes sense and cloud resources. For example, your design data is store on the
cloud and renders amazing images every time you save a new version of your design. This happens in
parallel while you are creating and editing designs local on your machine. This allows you to harness the
power of your computer and the power of the cloud at the same time.

Throughout this course, you explore these areas of Fusion 360. This course will get you started designing
with Fusion and help you understand how it can improve your design processes.
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1. Main User Interface
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1. Application bar:

11}
11
1
. Data Panel: Display or hide the data panel on the left of the
‘ v interface.
E . File: Access file operations such as New Design, Save, Export, and

3D Print.

o™y =~
. Save: Save an untitled design or save the changes to a design as
a new version.

. Undo/redo: Undo or redo operations.
2. Toolbar: Access commands in the toolbar.
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Profile and help:

. Profile name: Access preferences and your Autodesk profile.
v
. Help: Access help, forums, and tutorials, what’s new, and
feedback.

ViewCube: Orbit the view and access orthographic and isometric views.

Browser: Lists objects in the design.
Marking menu: Another method to access commands. Right-click to display the marking menu.
Timeline: List the operations performed on a design if parametric modeling is active.

Navigation bar and display settings: The navigation bar contains commands to navigate the
view. The display settings control the display of the design in the canvas.
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2. Data Panel Interface

LX Content ~ @/1 A Qs % B

T Bucky11

Share Public Link
Import New Version
Rename

Delete

1. Project switcher: Select the active project.

2. Project tools

2
A

* Project Members: Invite members to the active project.

* Project details: Opens the active project in Autodesk A360 in your default
internet browser.

. Search: Search the active project or all projects you have access to.

3. Datatools

S

. Upload: Upload files to Autodesk A360. Many CAD data types are supported
as well as standard files such as documents, spreadsheets, and presentations.

oR
(]
. Data view: Select how data is displayed in the data panel.
V|
R/
. Refresh: Refreshes data from Autodesk A360.

4. Thumbnails: Right-click a thumbnail to access commands for that specific design.
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3. View Navigation
Commands

Use ViewCube to orbit the design in the canvas. Drag the ViewCube to perform a free orbit. Click faces
and corners of the ViewCube to access standard orthographic and isometric views.

Use the commands in the Navigation bar to pan, zoom, and orbit the canvas. The menus on the right end
control Display Settings and Layout Grid options.

5P Q

Mouse

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

SCROLL

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

KEY +

Mac Trackpad

2 finger pinch to zoom out.

Click and hold the middle mouse button to pan the view.
HOLD @
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2 finger spread to zoom in

2 finger swipe to pan the view.

Hold SHIFT and 2 finger swipe to orbit the view.

SHIFT +
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4. Workspaces

Fusion 360 uses workspaces control the commands that are available and the type of data that is
created. There are multiple workspaces available depending on the work you plan to perform.

*  Sculpt: create organic shapes by manipulating faces, edges, and vertices.

*  Model: create solids with hard edges and flat faces.

e Patch: create open surfaces to stitch into solid bodies.

* Render: set up the environment and create photo-realistic renderings.

* CAM: create and simulate tool-paths then generate g code for subtractive manufacturing.

e Drawing: generate 2D manufacturing drawings.

You also have a drawing workspace for documentation, render workspace for creating photo-realistic
renders, CAM workspace for creating toolpaths.

It’s obvious when to use some workspaces. If you need a 2D manufacturing drawing, you use the

drawing workspace. What about model and sculpt? They are both used to create 3D designs so how do

you choose to use one over the other?

Use model to create designs with hard edges and flat faces. Model creates bodies requiring exact sizes
and edges. Entering exact values is not required but is typical.

10
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Use the sculpt workspace to create bodies with organic shapes. Sculpt bodies are highly curved and the
shape is more critical than exact size.

Very frequently, your designs will require that you work in both sculpt and model workspaces, back and
forth. You might even throw patch in there to stitch surfaces together into a solid. You can work entirely
in sculpt, entirely in model, or you can combine the two. You can combine sculpt and model to create

the shape required as well as precise manufacturing features. Create the organic shape in sculpt then
use model for manufacturing features afterwards.

11
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5. Design History

Fusion 360 can work with or without recording design history. Design history refers to the operations
you perform on the design to create and modify geometry. Operations are recoded in the timeline at the
bottom of the interface.

4> > BEROIINTIOTIIL

—

When using parametric modeling, the design history is captured in the timeline at the bottom of the
interface. Operations are captured in the order they are performed in. History is captured for commands
in the Model and Patch workspaces. You edit the operations in the timeline to make changes to your
design.

When using direct modeling, design history is not captured. The same commands are used from the
toolbar but there is no timeline. You use commands like Press Pull or Move to move faces and change
your design.

So, why use one over the other? Using history allows you to make precise predictable edits to one or
many components and allow the model to rebuild reliably. History is also useful if you plan to go switch
between the model and sculpt workspaces. This allows you to create your outer shape, then create
model operations (shell, split, hole, etc.) then go back and change your shape. If history is enabled, the
model operations will recalculate to fit the new shape.

With direct modeling (history is off), you change geometry by moving faces. There are no operations to
edit and therefore, no relationships between features in the design. Direct modeling works well for
quick concept design or when working the imported data.

You can control the default behavior for new designs using preferences or you can turn design history
on/off in the browser after a model is created.

(@00 Preferences

¥ General | ‘ | Preferences controlling general Ul behavior [

CAM
Material
Graphics

Active component visibility ~ Capture Design History (Parametric Modeling)
Do not capture Design History (Direct Modeling)

i i N
by Design History R :
Network Default workspace ;' Sculpt =)

Data Collection and Use
Preview

Unit and Value Display . : ;
¥ Default Units Allow 3D sketching of lines and splines |

Animate joint preview M

Design Show ghosted result body
CAM

12
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6. Autodesk A360

Fusion 360 uses Autodesk A360 to manage data and collaborate with teams. When you access your
designs in Fusion, you are actually using A360 under the hood. You can also access your data in a web
browser using A360. A360 provides access and management of the versions of your designs. You can
also upload other supporting design documentation. A360 lets you manage who can access your design
data. All these tools within A360 make it easy to collaborate with team members.

Get Started: To get started with Fusion 360, we will log in, create a project, and save a design to the
project.

Step 2 — Log in to Fusion Autodesk ID or e-mail address

patrick.miller

1. Launch Fusion 360.
2. Use your Autodesk ID to log in to Fusion.

Password
..........I

If you do not have an Autodesk ID, you can create

an account for free. Forgot your password?
Step 3 — Open the Data Panel LX Content 2 A Qx| B B

.75 Untitl
h

1. Click to display the Data Panel.

2. The data panel slides open on the left.

@ Bucky11

~
Q,o (7

13
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Step 4 — Create a new project s
o) « Name:
&,}.‘f—@ ’
1. Click to go to Autodesk A360 in
your Internet browser. Project Memmoars
+ Create e
2. Move the mouse over =5
. Proj . .
then click roject to begin creating a
new project.
3. Enter Fusion Training in the Name field.
Enter email address in the Project
Contributors field to invite people to this
project.
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7. Hot Keys
Command Windows Mac
Undo Ctrl+2 Command +Z
Redo Ctrl+Y Command +Y
Copy Ctrl + C Command + C
Paste Ctrl+V Command +V
Cut Ctrl + X Command + X
Sculpt Workspace Selection Windows Mac

Grow selection

Shift + Up arrow

Shift + Up arrow

Shrink selection

Shift + Down arrow

Shift + Down arrow

Loop selection Alt+P Control + P
Loop grow selection Alt+0 Control + O
Ring selection Alt +L Control + L
Ring grow selection Alt + K Control + K
Ring shrink selection Alt +J Control +J

Previous U Alt + Left arrow Control + Command + Left arrow

Next U Alt + Right arrow Control + Command + Right
arrow

Previous V Alt + Down arrow Control + Command + Down
arrow

Next V Alt + Up arrow Control + Command + Up arrow

Range selection Alt + M Command + M

Invert selection Alt+N Command + N

Toggle box mode Ctrl+1 Ctrl+1

Toggle control frame mode Ctrl +2 Ctrl +2

Toggle smooth mode Ctrl+3 Ctrl +3

Select edge ring

Double-click an edge

Double-click an edge

Select face ring

Select two faces then doubleclick
a third face

Select two faces then doubleclick
a third face

Edit Form Command

Windows

Mac

Add geometry

Alt + Drag

Option + Drag

Add geometry and keep creases

Alt + Ctrl + Drag

Option + Command + Drag

15
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Sketching

Overview

Many features that you create in Fusion 360 start with a 2D sketch. In order to create intelligent and
predictable designs, a good understanding of how to create sketches and how to apply dimensions and
geometric constraints. Fusion does support 3D sketches although, in this module we will cover basic
sketching tools to create and edit a 2D sketch.

Learning Objectives

In this section you will learn how to:

* Create a 2D sketch
* Create geometry in a sketch
* Use constraints to position geometry

* Use dimensions to set the size of geometry

A Fusion design can contain multiples sketches. The sketch is an object that contains the geometry to
define profiles. Your sketches are listed in the browser. Sketches are also listed in the timeline in
parametric designs.

Sketches must be created on a plane. You can use the origin planes, construction planes, or a flat model
face to define a sketch.

16



Autodesk Fusion 360 training

8. Create Sketch

In this exercise, you create a new Fusion design then create a new sketch in the design.

®  Fusion 360 Flle Edit View Window Share Help

Step 1 —Create a new design

= !.h @-.—— x| ® d
1. Launch Fusion 360. | ph o [ - B
2. Start a new design. | -
This creates a new design where you will create
geometry.
X | @ untitled X

Step 2 — Create a new sketch

E SKETCH  CONSTRUCT  INSPECT  INSERT  SELECT

g .o M = @l l
| v |

1. Select Sketch > Create Sketch. | | Eosesen o
ne ¥ Creates a sketch on the selected plane or planar
Rectangle [y face.
Circle >

Arc >

Polygon
& Ellipse
slot
/ spline

1 Point

ATEX(
Step 3 —Select the sketch plane
1. You are now prompted to select a “plane”
to sketch on. |
2. Select the “Front” (XY) plane. /i\ -

You can create sketches on one of the 3 default
planes, on a custom construction plane or on an
existing model face. More on this later.

Sketches contain vector data. They are made of lines, circles, arcs and other curves. They are not artistic
sketches or renderings.

There are many commands available to create and edit sketch geometry.

Basics: This exercise uses a few sketch commands to get you comfortable. We will delete the geometry
later.

17
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Step 1 —Create a circle

1. Select Sketch > Circle > Center Diameter
Circle.

2. Select anywhere in the screen to define
the center point.

3. Move the mouse out until you have a size
you like.

4. Click again to complete the command.

Sketches usually consist of many types of
“primitive” geometry added together.

Step 2 — Create a rectangle

1. Select Sketch > Rectangle > 2-Point
Rectangle.

2. Select anywhere in the screen to start the
rectangle.

3. Move the mouse out until you have the
size you want.

4. Click again to complete the command.

There are different ways to create circles and
rectangles. Experiment with some of the other
options in the menu. See more here:

Step 3 — Create a slot

1. Select Sketch > Slot > Center to Center
Slot.

2. Select anywhere in the screen to start the
slot.

3. Move out until you have a length you like
then click to establish the slot length.

4. Now move out to define the width of the
slot.

5. Click again to complete the command.

You will notice the various symbols that are being
created on the geometry. These are “constraints.”
They control the relationships between the entities
in the sketch.

18



https://www.youtube.com/watch?v=OtkmiPeUxqE&list=PLmA_xUT-8UlJpYbha60oAQMxFlBY371oZ#t=81
https://www.youtube.com/watch?v=OtkmiPeUxqE&list=PLmA_xUT-8UlJpYbha60oAQMxFlBY371oZ#t=126

Autodesk Fusion 360 training

Step 4 — Constrain the slot

1. Select Sketch > Constraints.
2. Select one of the straight lines in the slot.

3. Select Horizontal/Vertical.

The Horizontal/Vertical constraint sets the
geometry to whichever is closer: horizontal or
vertical.

By adding a horizontal relationship to the slot we
have “fixed” its movement. Try dragging on some
of the points to see the behavior.

Step 5 — Dimension the width of the slot

SKETCH CONSTRUCT INSPECT INSERT SELECT  STOP SKETCH

the left arc. This is because it would conflict with the
other constraints we have created.

- W = A @
.00
. o {id create Sketch
1. Select Sketch > Sketch Dimension. o
. . Rectangle >
Select one of the horizontals lines. Circe >
Arc 4
Move the cursor out and click to place the g >
& Ellipse
dimension. St >
~J spline /;.
4. Enter avalue for the dimension. i y
Aton L fv’
{~ Fillet 0
Typically we place dimensions after placing 7 Trim
—/ Extend
geometry. Break
< Offset
This dimension now controls the length of the slot. M
9P Circular Pattern
You can double click it to change the value. £2 Rectangular atten
i L
—
;‘, Stop Sketch R
Step 6 — Dimension the radius of the slot
45.00
1. Now select the right arc (the dimension R5.00
command should still be active). R ;-;%
Place the dimension. _ 4 \
Press Esc to end the command. s \
1@5&
Notice that you cannot place a second dimension on 4 =

19
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Step 7 — Sketch a profile

Select Sketch > Line.

2. Draw the following shape by clicking in this
order.

3. Make sure on the last line you “connect” it to
the start point.

If you finish it correctly you will see that the shape is
shaded in. Notice that some constraints were
created for you if you picked it right.

Jgi'xé'a'”:g

ijii

Step 8 — Constrain the profile

1. Select Sketch > Constraints.
2. Select these two lines.

3. Select Perpendicular.

Feel free to experiment with other constraints
between the lines.

Step 9 — Constrain the profile

1. Select Sketch > Constraints.
2. Select these two lines.
3. Select Equal.

You see how you can create more intelligence in the
models with relationships

o

PR

el aamuw‘azmsm
i

Step 10 — Dimension the profile

Select Sketch > Sketch Dimension.
Place a dimension on the vertical line.

Enter 100 mm for the value and note the
name of the dimension, d3 in this case.

Enter d3 + 50 for the value.

Now change the value of the vertical
dimension and see the horizontal update.

There is another method to make relationships. To
modify these relationships you can go to:
Modify > Change Parameters

Place a dimension on the top horizontal line.

20
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Step 11 — Delete the sketch profiles

Zoom out to see everything.

2. Select everything in the sketch by dragging a
selection box.

3. Press Delete.

You should now have an empty sketch to start the
next part of the lesson.

21
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Overview

Many features that you create in Fusion 360 start with a 2D sketch. In order to create intelligent and
predictable designs, a good understanding of how to create sketches and how to apply dimensions and
geometric constraints. Fusion does support 3D sketches although, in this module we will help you to
nurture sketching tools to create and edit a 2D sketch.

9. Base Sketch

Now we will begin to create some real sketch geometry that will be used to create 3D geometry.

Step 1 — Sketch a circle e LAl

) ’ = l 7,/
P Ceeh

1. Select Sketch > Circle > Center Diameter
Circle.
2. Select the origin (center point of the grid).

3. Dragout acircle about 30 mm in
Diameter. We will add the specific size
later.

Piace conter ot
—y

Step 2 — Sketch another circle

1. Select Sketch > Circle > Center Diameter
Circle.

2. Create another circle in roughly this
position.

Don’t worry about a specific size or position now
we will fix that later.

22
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Step 3 — Create lines

1. Select Sketch > Line.
2. Click on the left circle to start the line.
3. Hold Shift then click again where shown to

make the first line. Holding shift locks the
line tangent to the circle.

4. Click once more on the right circle at the
position where the line is tangent to the
circle.

5. Press Esc to end the command.

Step 4 — Fillet the lines

Select Sketch > Fillet.

Select the intersection of the two lines.

Type 10 mm into the input box.

Eall S

Press Enter.

When you create a fillet “tangent” relations are
added to the sketch.

Step 5 — Complete the profile

Select Sketch > Line.
Select the left circle (2) as shown.

Hold Shift then click near the number (3)
as shown.

4. Hold down the left button on the end
point of the line and drag to create an arc.
Click (5).

Click on the right circle (6).

If you make a mistake just feel free to delete the
lines and try again.

Pross "esc"toend the |
line command

23
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Relationships: Now we will see how to create dimensions and constraints for our sketch.

Step 1 — Display the Constraints dialog box

1. Select Sketch > Constraints.

This brings up the dialog box where you can create
relationships between sketch entities. Constraints
will determine how your sketch behaves. Once a
relationship like tangent or perpendicular is
applied then it is persistent as you continue to
modify the sketch.

£ Create Sketch
.. Line
Rectangle
Circle
Arc
Polygon
& Ellipse
Slot
~ spline
+ Point
A Text
Fillet
Trim
Extend
Break
Offset
P4 Mirror
9.9 Circular Pattern

& Rectangular Pattern

[ Sketch Dimensigd$
L Constraints

49 Stop Sketch

Project / Include 4

© CONSTRAINTS

Coincident

. Collinear
Concentric
>
MidPoint
Fix/UnFix
Parallel
Perpendicular
1 Horizontal

Vertical

g Tangent

¥| smooth

S 49 ANBPDPOYT

Equal

Symmetry

OK

Cancel

~

Step 2 — Add tangent constraints

Select the Tangent constraint.

2. Apply tangent constraints at the locations
shown if they do not already exist.

3. Make sure you have 8 tangent symbols on
your sketch.

You may have noticed that there are already some
of these created as you were sketching. Many
commands in Fusion 360 allow you to create
relationships “on-the-fly.” As you become more
familiar with the tool this will make more sense.

Step 3 — Dimension the circle

Close the constraints dialog box.
Select Sketch > Sketch Dimension.
Select the left circle.

Click again to place the dimension.

vk wNe

Change the value to 31mm.

6. Press Enter.
This is how we size our sketch. It is very common
to draw things out in rough position then go back
and add sizing information. Later we will show
how to add this at creation.

SKETCH

D

&2 create Sketch

CONSTRUCT |
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Step 4 — Dimension the profile

1. Repeat the process for the right circle and
two arcs.

2. Change the values to match those shown
here.

Once you have started the dimension command it
stays active. You do not have to go to the menu
each time to activate it.

Step 5 — Add more dimensions

1. Make sure the dimension command is still
active.

Select the center point of the left circle.

Select the center point of the lower arc.

Place the dimension to the left center of
the two points.

5. Don’t change the value yet (Don’t worry if
your value is different).

Depending on where you place the dimension you
get different results. You can make horizontal,
vertical and shortest distance dimensions by
where you drag the dimension when you are
placing it. Once the dimension is placed you can’t
change it. If you make a mistake delete the
dimension and start again.
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Step 6 — Add more dimensions

Select the center point of the left circle.
Select the center point of the lower arc.
This time place the dimension to the lower
center position to create a horizontal
dimension.

4. Place the dimension but don’t edit the
values.

Sometimes it is better to place your dimensions
first before changing the values. When some
geometry doesn’t have any relationships yet it can
behave in unexpected ways.

Step 7 — Add more dimensions

1. Repeat the process for the upper arc and
the left circle.

2. Create two dimensions between the left
circle and the center point of the right
circle.

Your sketch should look like this although you will
have different values for the dimensions. We will
change the values in the next step.
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Step 8 — Set the dimension values

1. Double click a dimension to change its
value.

2. Change the values of the dimensions to
match those shown.

3. Follow the order of the numbered
balloons for the best results.

What is happening under the hood is the software
is “solving” all the relationships at once. Itis
possible that you will try to enter a dimension that
conflicts with the other values. As you become
more familiar with the behavior you will get a
sense of the best order to makes changes for the
desired result.

The end result of a sketch is often to create a 3D feature. Fusion automatically discovers closed profiles

that can be used in 3D features.

Creating Geometry: Next we will use this sketch to create 3D geometry.

Step 1 — Leave the sketch environment

1. Select Stop Sketch.

This completes the sketch. If you need to edit the
sketch again you can select it from the sketch
folder in the browser on the left of your screen.

You can also rename it from there.
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Step 2 — Create 3D geometry

Tooms e BOdey

Dmaier  mOmede
Opirsion [ Shewiety ¥
tors  pdOumea v

om

Select Modify > Press Pull.

2. Select the three profiles of the sketch so
that the entire area is highlighted.

3. Enter avalue of 48.25 mm.
Press OK.

You have now created a base 3D extrusion

Creating Sketch References: Here will use the geometry we just created to make more sketches.

Step 1 — Create a new sketch

1. Select Sketch > Create Sketch.
2. Select this face of the geometry.

Previously we sketched on an origin plane. Now
we are sketching directly on the model geometry.

Step 2 — Create a circle

Select Sketch > Circle > Center Diameter.
Select the center point of the right circle.
Drag the circle then type the value 10 mm.
Press Enter twice.

oA W oe

You can move the dimension out if you
want as well.

This circle is now “locked” to the center of the
original boss feature
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Step 3 — Create additional circles

Repeat the process for two more circles.
2. Make sure to attach the center to the center
of the lower arc and the left circle.
3. Use a diameter of 8 mm for both circles.
4. Select Stop Sketch.
This circle is now “locked” to the center of the
original boss feature.

Step 4 — Cut holes in the body

Select Modify > Press Pull.
Select the three circles.
Select: Cut, All, and Flip Direction.

Select OK.
You created a cut in the geometry that references
the position of the base arcs.

N

Launch Video

Challenge: Congratulations you have finished the model! If you want to challenge yourself try to use the
techniques in here to finish the model. Otherwise you will learn a slightly different method of creating
this part in the modeling lesson.

What we’ve done so far Completed Rocker Arm Model
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Sculpting

Overview

Sculpting in Fusion 360 allows for the intuitive freeform creation of organic solid bodies and surfaces by
leveraging the T-Splines technology. In the Sculpt Workspace, you can rapidly explore forms by simply
pressing and pulling on subdivided surfaces. This “hands-on” approach to 3D modeling allows for fast
iteration and early stage conceptualization within Fusion 360. Sculpted forms are easily converted to
solid bodies, and can be used in conjunction with Fusion 360’s solid modeling commands.

Modeling with T-Splines is unlike any other subdivision-modeling tool. One of the main advantages of
TSplines is the ability to add detail only where necessary.

Low detail areas

C >

v

This may not sound like much, but this is one of the biggest challenges in most subdivision 3D modeling
tools. By only adding data in necessary locations, a single T-Spline surface can be incredibly smooth,
while still having areas of high detail and remaining easy to manipulate.
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Learning Objectives

In this section you will learn how to:

* Create a T-Spline form
*  Modify a T-Spline form
* Add details to a T-Spline form

* Create a T-Spline form based on a reference image Creating T-Spline Forms

Open Fusion 360 design file and enter the Sculpt Workspace: In this section you open the introductory
design file and go to the Sculpt workspace to create T-Spline forms.

Step 1 — Open the Data Panel

i R 8 Gy o
1. Open the Data Panel by clicking on the L

icon located at the top left of the menu Open Data Panel X ‘

bar. YW CREATE MODIFY
2. The Data Panel will slide open. ” 6‘
Ilwe @
<«« BROWSER

Step 2 — Open the design

In this module we will be using the
03_Sculpting_Introduction.f3d file to complete the
exercise. If you haven’t set up a new project and F
uploaded the necessary designs, please follow the
steps in the Introduction module.

]|
Q

Recent | Name

Ipting_Introducti
1. Atthe top left of the Data Panel, select the ?OS‘SCU I ntssizion

project where you uploaded the Ot ;” Open
03_Sculpting_Introduction.f3d file. : Insert
2. Navigate to this design and either
doubleclick or right-click and select open.
3. When the design has opened in your

modeling window, click on the icon to
close the Data Panel.
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Step 3 — Go to the Sculpt workspace

1. Click Create > Create Form to enter the
Sculpt workspace.

2. Adialog box appears, telling you to click
Finish Form to return to the model
workspace whenever you're finished
sculpting.

3. Click OK.

You will notice that the top ribbon will change to
include commands specific to sculpting.

2 kY H Qv @

:’ Sculpting Intro... X |

CREATE

v

MODIFY  ASSEMBLE SKETCH  CONSTRUCT

[Tlwe # ww > o

<« BROWSER

a QW
>

> ¢

Create Form

Inserts a form operation into the timeline and
= enters the Sculpt environment. Use the sculpt
commands to create aesthetic designs.

Click Finish Form to return to the Model
environment.

10.Create a T-Spline Primitive Form

In this section you learn how to create the most basic T-Spline form: a Primitive.

Step 1 —Select the T-Spline primitive

1. Click the drop-down arrow under Create

to expand the list of creation commands.

=
B2 k-

H Qv

v

s Sculpting Intro. X [

CREATE  MODIFY

SYMMETRY  SKETCH  CONSTRUCT  INSPECT

El® 4 4 > 9 =

2. You will see a list of T-Spline primitives: - e
. « BROWSER| (2 Box A
Box, Plane, Cylinder, Sphere, Torus, and e b Creates a T-Spiine box.
o 8 cylinder "
Quadba”' 2 E'LL @ sphere mhmmﬁ:o ::0‘:‘:."‘”“
3. Click on Box to create a T-Spline box. - bl
> 1 @ quadball
> {4l & Pipe
V8 @ Face
Step 2 — Position the box s
. //’/’/ = pra \.n \M
1. Click the bottom plane to place the M - © e
bottom of the box on this plane. S a 5
2. Click on the origin to specify the center A
point of our box’s 2D profile. B —_—
. . Bt v
3. Move your mouse and click again to N o

specify the size of the rectangle.
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Step 3 — Dimension the box

1. Inthe new dialog window set the length to
175mm, and the width to 150mm
respectively by entering these numbers.

2. Drag the arrow pointing up from the box,
and set the height equal to 75mm.

When setting the height, if it is changing at too
large of increments, simply zoom in to reduce the
size of each step.

I ® BOX

I Length
Length Faces
Width
Width Faces
Height
Height Faces

Direction

5y One Side

5
ol
MIESIES ¢ ¢ ¢ ¢ ¢ ¢

(58 New Body

OK Cancel

Step 4 — Subdivide the box

1. Inthe dialog window set the length faces
equal to 3.

2. Dragthe set of arrows pointing up in the
positive direction to increase the number
of width faces, and set it equal to 3.

3. Click OK to complete the primitive setup.

Step 5 — Finish form

1. The last step is to tell Fusion 360 that we
are — temporarily - finished sculpting our
first Form.

2. At the top right of the Ribbon, click Finish
Form.

3. You will return to the Model workspace.

With our first T-Spline primitive complete, it’s time
to learn more methods for creating T-Spline forms.

cT

INSERT  SELECT  FINISH FORM

Finish Form
Return to the Model environment.

11.T-Spline Form Creation — Revolve
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In this section you learn how to create a T-spline form using the revolve command and a sketch. The
Revolve command creates a form by rotation 2D geometry about a fixed axis.

Step 1 — Hide the previous T-spline form

D> [EJ Named Views
1. Inthe Browser, click the drop-down arrow L Units: mm
next to your Bodies folder > @ EJ Origin
2. Click the light bulb next to Body1 to turn a () £ Bodies
off the visibility. OR‘ () Bodyl
3. Click Create > Create Form. D ) EJ Sketches
>  EJ Construction
We hide our T-Spline primitive in order to keep
things neat, but we’ll be returning to it later on.
Step 2 — View the revolve sketch " INEEREERRIES
a () £ Sketches

1. Inthe Browser, click the drop-down arrow
next to your Sketches folder.

2. Click the light bulb next to Revolve to turn
on the visibility of the Revolve sketch.

i

Sweep Path
Sweep Profile

Loft Centerline

© © © D)
NN

Loft Circle

Step 3 — Start the Revolve Command

1. Click Create > Revolve

In addition to Revolve, you will see three more
sketch-based form creation commands: Extrude,
Sweep, and Loft.

== &F 10rUS

> IQ
D Q[ & Pipe
a G

@ quadball

& Face

@1 extrude 7
&2 Revolve %]
@ sweep Creates a T-Spline body by re

® Lokt sketch geometry around a selé

=
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Step 4 — Select the profile and axis

03

Click on the sketch curve shown in the s
workspace to specify the Profile. weld 0
Click no selection in the dialog window ::mm 3::.. :
next to Axis to enable selection. Gperston e
Click on the Z-axis shown in Blue. Cance

If you'd like Z to be “up,” this can be changed

under the preferences.

Step 5 — Explore the revolve details
In the Revolve dialog window, change the e —
Type from Full to Angle. =
Enter 90 degrees for the angle. = :::'
Change the Direction from One Side to = ,F
Symmetric. o E
Click OK. o

Step 6 — Finish form

Click Finish Form to complete this
Sculpting session.

You return to the Model workspace.

The bottom timeline populates with our
second T-Spline form!

TRUCT  INSPECT  INSERT  SELECT  FINISH FORM

.

Finish Form
Return to the Model environment.

12.T-Spline Form Creation — Sweep

In this section you learn how to create a T-spline form using the Sweep command and two sketches. The

Sweep command will create a form by moving a 2D profile on a particular path.
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Step 1 — Toggle visibility

1. Hide the previously created Body.
Hide the Revolve Sketch.
Show the sketches called Sweep Path and
Sweep Profile.

Use the light bulb icons to control the visibility of
objects.

4 ) o Sketches
Y kil Revoe
V g Sweep Path
V &l Lok Centeriine
¥ &l WhCirde
@ kil o Triangle
v Q2 l Construction

2. Click no selection next to Path to begin
selecting a path to sweep along.
3. Select the curve profile for the Path.

Ste 2 _ Start the swee command CREATE MOODIFY SYMMETRY SKETCH CONSTRUCT INSPECT INSERT SELECT FI\I',H‘)CHI
P P @2 o > W =B ¥
v E—
- enowser| ) eox °
1. Click Create > Create Form.
2. Click Create > Sweep.
1
(5 Sweep y 2
S o oy S e
WNWGMWMW
the sweep . The distance for the isa
docimal percentage of the leagth of the selected
] Construction LS
Step 3 — Select the Profile and Path
1. Click the Square profile visible in the .
workspace to specify the profile. G s
Orientation Hy Perpendicular v
Operation & New Body v
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Step 4 — Closer match the profile

1. To closer match our rounded-square
profile, we need to increase the number of
faces for the profile.

2. Inthe dialog window, set the number of
faces for the Profile equal to 24.

The greater number of faces, the closer the body
matches the path. You need to balance the
number of faces with the accuracy of the body.

Chain Selection
Orientation
Distance

Operation

-
[y 1selected X

9 curvature v
- —

>
5 curvature v
8

@

H Perpendicular ¥
1.00 v
& New Body v

OK Cancel

Step 5 — Change the sweep orientation

1. Inthe dialog window, change the
Orientation from Perpendicular to Parallel.
2. Observe how the sweep behavior
drastically changes.
3. Change the Orientation back to
Perpendicular.

For a sweep, the optimal orientation is more often
than not Perpendicular.

| ® sweep
Profile
Spacing
Faces
24 path
Spacing
Faces

Chaln Selection @

Orlentation
Distance

Operation

Step 6 — Specify the sweep distance

1. Dragthe arrow at the end of the Path to
alter the sweep distance. In addition to
using this arrow, we can set the distance in
the dialog window.

2. Inthe dialog window, set the distance

equal to 0.5.

3. The sweep now travels half the length of
our Path.

4. Click OK.
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Step 7 — Finish form

1. Click Finish Form to complete this
Sculpting session.

You return to the Model workspace.

The bottom timeline populates with our
third T-Spline form!

JCT  INSPECT  INSERT  SELECT  FINISH FORM

<l <

I

J
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13.T-Spline Form Creation — Loft

In this section you learn how to create a T-spline form using the Loft command and three sketches. As
you will see, the Loft command creates a transitional form between two profiles.

Step 1 — Toggle visibility

Hide the previously created Body.
2. Hide the two Sweep sketches.

3. Show the sketches called Loft Centerline,
Circle, and Triangle.

.
@ [ Body1
Q @ sody2 (1)
Q @ sody3 ()

a () [ sketches
@ ki Revolve
@ ] sweep Path
@ & sweep Profile
) &l Loft Centerline
Q & Lok Circle
Q [ tof Triangle

> §) |l Construction

Y

\\ -

N
\

A
| © ° )
\ /

Step 2 — Start the Loft command

1. Click Create > Create Form.
2. Click Create > Loft.

1
¢ B

bl >
£l

O O <‘LJ|j
— o

nal shape betwoen two or

Creates a transitior
more sketch profiies or planar faces.

Select a serles of profiles to define the
Y Refine the loft using a centeriine, rails,
LERYASIRE DLl mapping.

shape.
or point

Step 3 — Select the profiles

1. Click the Triangular profile in the canvas.
Click the Circular profile in the canvas.
3. Atransitional shape between the triangle
and the circle is previewed.
This creates a form in a straight-line between our
two profiles. In the next step, we add an optional
centerline for more control.
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Step 4 — Specify the centerline

1. Click the centerline curve visible in the
canvas.

2. You receive an error because Fusion thinks
this is a third profile.

3. To specify this curve as a centerline select
Convert to Centerline under Swap in the
dialog window.

Step 5 — Closer match the profile
1. To closer match our triangular profile, we
need to increase the number of faces for
the profile.
2. Inthe dialog window, set the number of
faces for the Width equal to 16.

3. Click OK.

The greater number of faces, the closer the body
matches the profile.

Step 6 — Finish form

1. Click Finish Form to complete this
Sculpting session.

You return to the Model workspace.

The bottom timeline populates with our
fourth T-Spline form!

CONSTRUCT  INSPECT  INSERT ' SELECT  FINISH FORM

W

= n

4

Finish Form
Return to the Model environment.
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14.Modify a T-Spline Form

Now that we learned different methods for creating T-Spline forms, the next step is to learn how to
modify them. Being that sculpting in Fusion 360 allows for freeform shape manipulation, it’s very rare
that a T-spline form does not require any editing. If it did not, then it might as well have been performed
in the Model or Patch workspaces. It's important to create forms in the Sculpt workspace that you intend
to be organic.

Edit Form: In this section you learn how to modify a T-Spline body with the primary T-Spline modifying
command, Edit Form. We start by editing the first T-Spline primitive that we created, the Box.

Step 1 — Toggle visibility

D Units: mm
1. Hide the previously created Body. D Q i_J Origin
4 ) [&J Bodies
2. Hide any visible sketches. e
3. Turn on the visibility of our primitive 9 G Boay2 (@ P
. Q G0 Body3 (1) A
TSpline Box — Body 1. |

@ G0 Bodya (1)
a () [J Sketches
Q &J Revolve
@ €] sweep Path
@ ] sweep Profile

Step 2 — Edit form operation

I Lot e
Q & LoftcCircle
1. Inthe parametric timeline, locate the 4 9 @ Lot Trangle

. . 0§ [ Construction
TSpline form icons.

2. Hover over the first icon and confirm that
the primitive Box becomes highlighted.

(@ Create Selection Set
[k Delete

3. Right-click on this form icon in the timeline F e
. Edit
and select Edit. ) Cone o o e sve
. . . Rename -
4. You roll back to that point in time and DR O <R

enter the Sculpt workspace again.
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Step 3 — Start the Edit Form command

1. Click Modify > Edit Form. There are many
modifying commands in the Sculpt
workspace.

Alternatively, you can click the large Edit Form
icon that resides in the ribbon by default.

CREATE  MODIFY  SYMMETRY  SKETCH  CONSTRUCT  INSPECT  INSERT  SELEC

Manipulates faces, edges and vertices
transform, scale and rotate editing.

*| 9 slide edge

(® Bevel Edge

& Insert Point

> |Q EJ origin| % merge Edge

b Q [l Bodies| < subdivide

4 ) B Sketch{ & Weld Vertices
@ @ p4 ?Unwdd Edges

4 Crease

i o] < unCrease
2@ ~ & Flatten

Select a face, edge or vertex to enable ti
manipulator. Double click a face or edge
the selection.

Step 4 — Select geometry to edit

1. The Edit Form command can directly
manipulate Faces, Edges, and Vertices.

2. Click on a top face located at one of the
corners of the box.

3. The manipulator displays on the face with
an assortment of tools.

Directly manipulating a face creates the greatest
changes in your form, while manipulating a single
vertex will result in smaller changes.

Step 5 —Single direction translation

1. Click and drag on the arrow pointing up to
translate the selected face up by 30 mm.

2. The surrounding faces move to maintain
continuity.
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Step 6 — Planar translation

1. Click and drag on one of the white boxes
to translate the selected face on a plane.

2. More surrounding faces move to maintain
continuity throughout the form.

Planar translation is incredibly useful, as you will
often want to move geometry in all directions but
one.
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Step 7 — More translation

1. Select a single edge.

3462 mm 120552 m

2. Use any of the translate manipulators to
compare the effect.

3. Select a single vertex.

Translate this vertex to see how this
creates more subtle changes

In the following sections we cover the
manipulators: scale and rotate.

Edit Form — Rotate and Scale: In this section you learn how to modify T-Spline geometry using the rotate
and three scale manipulators.

Step 1 — Rotation

1. Make sure that at least one face is
selected.

2. Click and drag one of the circular arcs to
rotate the selected geometry about a

single axis. =

Be careful not to rotate geometry too far, as
selfintersecting faces, or geometry that twists
through itself will not result in a watertight solid
body.
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Step 2 —Single direction scaling

1. Make sure that at least one face is
selected.

2. Click and drag one of the straight lines to
scale the selected face in one direction.

3. You will see that scaling in each axis will
have a significantly different effect.

Step 3 — Planar scaling

1. Make sure that at least one face is
selected.

2. Click and drag one of the small corner
manipulators to scale the selected face
along a plane — or in two directions.

Similar to planar translation, it is often very useful
to scale geometry in two directions.
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Step 4 — Universal scaling

1. Make sure that at least one face is
selected.

2. Click and drag the circular manipulator at
the center of the manipulator.

3. Dragging left or right will scale the
geometry in all directions up or down.

With the basics of editing a T-Spline form covered,
we move on to a very useful function of the Edit
Form command: Adding additional geometry.

Edit Form — Add Geometry: In this section you learn how to use the Edit Form command to add
geometry to your T-Spline form, rather than “stretching” it.

Step 2 — Box Mode

1. We will now turn on Box Mode, which
displays a simplified control cage of our
TSpline form.

On a Mac: hold control and press 1.
On a PC: hold alt and press 1.

The control frame for the T-Spline body is
displayed.

Box mode improves performance and can be
useful in finding problem areas.
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Step 3 — Add geometry in Box Mode

1. With Box mode enabled, hold
altoption/alt. .

2. Translate outwards in a single direction
again.

3. You will see a similar effect as before, but
with slightly faster performance.

Step 4 — Return to Smooth Mode

1. Toview how a T-Spline form truly looks,
we will return to Smooth Mode.

On a Mac: hold control and press 3.
On a PC: hold alt and press 3.

Step 5 — Finish form CH  CONSTRUCT  INSPECT  INSERT  SELECT  FINISH FORM 1
1. We’'ll temporarily finish editing our TSpline | = a — IQJ
form. - S

Finish Form

Click Finish Form in the Ribbon.
You will return to the model workspace.

That wraps up our introduction to editing a T-
Spline form! Next, we take a look at adding
additional detail to a T-Spline form by inserting
and deleting edges.
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15.Add Details to a T-Spline Form

T-Spline forms are flexible in the fact that edges can be inserted at particular locations, as well as
deleted. It is very common to add additional edges to a T-Spline form in the early design stages and

remove excess edges towards the end to ensure a very smooth form.

Insert T-Spline Edge: In this section you will learn how to insert an edge in a T-Spline form and how this

affects the shape.

Step 1 — Create a New T-Spline form

1. Enter the Sculpt workspace by clicking
Create > Create Form.

2. Create another Box primitive whose
length, width, and height are 100mm,
100mm, and 200mm.

3. Set the number of length, width, and
height faces equal to 4, 2, and 2.

4. Click OK.

il ® 80X

Length
Length Faces
Width

Width Faces
Height
Helght Faces
Direction
Symmetry
Operation

100.00 mm
4

-100,00 mm
2

200.00 mm
2

5 One Side
4% None
8 New Body.

OK

444

Cancel

Step 2 — Start the Insert Edge command

1. Click Modify > Insert Edge.

2. Double-click on one of the middle edges
to select the entire middle loop.

The input for the Insert Edge command tells
Fusion what reference edge you’d like to add.
Selecting a single edge adds one edge, while
selecting a loop adds a second loop.
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Step 3 — Adjust the insert location

| @ INSERT IDGE -

edge will be added, but the form will
change, and this is okay for this

application.

2. Change the Insert Side from Single to
Both.

3. Click OK.

Tip: If you want to add an edge, but maintain the
existing form, set the Insert Mode to Exact.

1. Click and drag the manipulator to adjust osl] —— L
the position of the inserted edge. :«“:%: D” :

2. The value between 0 and 1 can be thought e
of as the percent between two adjacent
edges.

3. By hand, or with the text field, set the
Insert Location equal to 0.75.

Step 4 — Adjust the insert specifics
1. With the Insert Mode set to Simple, the Z:':“ a

Step 5 — Explore the result

1. After the edges are inserted, the form will
certainly change. The top and bottom
edges become sharper due to the
additional edge.

Double click on the middle edge loop.
Start the Edit Form command.

4. Universal scale this edge loop inward
using the center manipulator.
5. Click OK.
As you can see, having additional edges allows for
more complex form creation. In the next section
we take a look at deleting an edge, and the effect
that has on the form.
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16.Delete T-Spline Edge

In this section you learn how to remove an edge in a T-Spline body and how this affects the shape.

Step 1 —Select an edge loop

1. Select the recently added upper edge loop
by double-clicking on one of its edges.
Click Modify > Delete.

Click Finish Form.

The form has again drastically changed, as there
now must be a smooth transition between the
middle and top loops.

99
9K u
VA%
o Q EJ Constd

Bl pun

& interpolate

“® Bridge

& Thicken

& Fill Hole

¥ Match

@ Convert
Utilities >
performance >

+}+ Move

B8 Align

@ Physical Material

] Manage Materials

Goosee— Deee 3]
Ghoder _poriesdl

There are many more commands for adding addition detail to a T-Spline form, but knowing how to insert

and delete edges is at the core of sculpting in Fusion 360.
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17.Create a T-Spline Form from a Reference Image

In this section you learn how to create a T-Spline form based on a calibrated reference image. With the
freeform capabilities that come along with sculpting Fusion 360, this is a very common workflow. Let’s
get started by creating with a blank slate by creating a New Design.

Design Setup — Attach Canvas: The first step is to learn how to attach a reference image to a particular
plane and calibrate it to ensure an accurate design.

Step 1 — Attach a canvas

1. Click Insert > Attached Canvas. . ; i o ,‘,,

2. Select the YZ Plane (between the green E‘)ﬁum@
and blue axes) to set the Canvas’ LS plane, " Imege on & planar fa :
or|entat|on Select a face then select an im4 ‘/—/\ 9

3. Inthe dialog window, click the Select
Image button and navigate to the
03_UtilityKnife.jpg file in the downloaded
.zip folder.

Step 2 — Setup the canvas

1. If necessary, rotate the canvas 90 degrees e __,
to orient it properly — G

2. Lower the opacity to 85. ,:: :

3. Check the box for Display Through to i
ensure that the canvas can be seen ., q
through your T-Spline form.

4. Click OK.

1
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Step 3 — Start the calibrate command

D Q_|: Origin

. a Q ol canvases,,
1. We need to calibrate our canvas to make 0 I
e . . (] Create Selection Set
sure our utility knife fits in our palm, and e
H H 1 calibrate
nOt onour flngertlp! Replace Ca#vas Image File
2. Inthe Browser, click the drop-down arrow % DElete -
Show/Hide
next to the Canvases folder. Selectable/Unselectable
. . oge . Find in Window
3. Right-click on UtilityKnife and select
Calibrate.

Step 4 — Calibrate the canvas

1. Click Right on the ViewCube to view the
utility knife from the side.

Click once at the front of the utility knife.
Click once at the back of the utility knife.

Enter the approximate length, 180 mm.

vk W

The canvas will scale up accordingly.

Create Primitive Form: With the canvas in place, the next step is to create a T-Spline primitive form on
the proper plane.

Step 1 — Start the box primitive

1. Click the Create > Create Form icon to
enter the Sculpt workspace.

Click Create > Box.

Select the same side plane (YZ) as the |
canvas to specify the plane that the Box is = ‘ a7 =
placed on. ‘

4. Click once at the origin to specify the Box’s
center point

5. Move the mouse and click again to draw
its 2D profile.
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Step 2 — Specify the box primitive

1. Set the Box’s Length, Width, and Height

equal to 175, 35, and 25 mm, respectively.

2. Set the number of Length Face equal to 5,

and the width and height faces equal to 2.

Looking at the form of the utility knife, the
complexity is along the length of the knife, so we
set additional faces in that direction. We can
always add or remove these later on.

il @ BOX

Length 175

tength Faces 5 v

Width 35

Width Faces 2

Height 25

Height Faces 2

Direction 5% One side
Symmetry A None
Operation 8 New Body

Step 3 — Add symmetry

1. Inthe dialog window, change the
Symmetry from None to Mirror.

Check the box for Height Symmetry.
A green line is displayed that indicates
where we have symmetry set up.

4. With no more symmetry to add to our
form, click OK.

1 @ BOX
Length 175
Length Faces 5
Width 35
Width Faces 2
Height 25
Height Faces 2
Direction 5 One side
Symmetry A Mirror
Length Symme... (J
Width Symmetry (O
Height Symme...
Operation 5 New Body

oK

PR R B B B B R |
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Edit the T-Spline Form: Our T-Spline primitive is now in place, but we need to edit its geometry to better
match our reference picture. In the following steps, we’ll edit our existing geometry to match the canvas
as best as we can. After that, we can add and subtract more edges to fine-tune our design.

Step 1 — Start the Edit Form command

CREATE MODIFY  SYMMETRY SKETCH  CONSTRUCT  INSPECT  INSERT

@ ¢ &4 > ¥ =

1. Click Modify > Edit Form.

2. For simplicity, ensure you’re looking at the R b editform
form from the Right view. To set this, you | (Unsaved) ;;"I:’:E:‘-:” s gl ol
can click Right on the view cube.  NameS VIS & gevel £dge Select a face, edge or vertex to ena
o UnitssmAl ot o point manipulator. Double click a face or
i the selection.

ZJ origin <& Merge Edge
Bl Bodies| < subdivide
Common to most workflows, we stick to modifying & Canvag & Weld Vertices

. . . & UnWeld Ed:
our form from just one view, proceeding to 3D VRl e
3 s€

manipulations as a final step. < UnCrease

¥ Flatten - ——
B2l pull } : 'i

Step 2 —Select a loop of faces

1. Select the middle loop of faces going down 1
the length of the utility knife with a
window selection (left-click and hold), as
shown in the picture.

2. Dragging left to right will select all the
geometry that is fully captured by the
window, while right to left will capture
everything that touches the window.
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Step 3 — Start modifying the form

1. Using the Planar Translation manipulator,
move the selected faces to align the top of
the T-spline body with the top of the utility
knife.

2. To align the bottom in this section, select
the bottom face and use the planar
translation and rotate manipulators.

3. Repeat the previous 2 steps for the rest of
the T-spline form. It will also be helpful to
use the single-direction scale manipulator
in some cases.

4. For more controlled editing, try modifying
individual edges.

Don’t worry if the finer details of the
contour are not matched, as we will
accomplish this in the next step by adding
and subtracting edges. Shoot for the
image on the right!

Add Additional Details — Insert Edge: Our T-Spline form is starting to resemble our reference image, but
there are without a doubt some details that we need to add! As the form is right now, there simply are
not enough edges available to capture all of the details that we would like. To combat this, you
implement the earlier-discussed method of inserting and deleting edges into a T-Spline form.

Step 1 —Insert additional edges

| @ INSERT EDGE

T-spline edge [N %
Insertion Mode (@ Simple v
Insertion Side ¢ Single v

Insert Location  -0.5

o

1. Hold Shift then select the edges shown.
Click Modify > Insert Edge.

Drag the direct manipulator to the right to
position the new edges at an Insert
Location around -0.5.
4. Click OK.
We’'ll now repeat the previous steps to insert
another set of edges.

Object Snap

N
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Step 2 — Insert more edges

1. Holding Shift then select the edges shown.
Click Modify > Insert Edge.

Drag the direct manipulator to the right to
position the new edges at an Insert
Location around -0.5.

4. Click OK.

The form will change due to the additional edges.

In the next step we will edit our form to our liking.

Step 3 — Edit Form

1. Use the Edit Form command to
manipulate the recently inserted edges to
achieve the result shown on the right.

2. The planar translation manipulator will be
extremely useful.

As you can see, the reference image will help us
roughly capture the correct form, but the fine
details are entirely up to us.
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Add Additional Details — Insert Point: To insert the final two edges we need, we’ll actually learn a new
command, the Insert Point command. Slightly different from Insert Edge, the Insert Point command will
easily insert an edge by connecting two points together.

Step 1 — Start the Insert Point command

Click Modify > Insert Point.

Hover over the middle of the top edge
shown until a red circle appears — this
indicates the midpoint

3. Click and repeat for the edge directly
beneath, located along the line of
symmetry.

Step 2 — Insert Point details

1. Leave the Insert Mode set to Simple.
2. Click OK.

An Insert Mode of Simple will add the desired
edge, but the form will change slightly. An Insert
Mode of Exact will add the desired edge, as well as
additional edges to maintain the previous form. As

you can tell, this setting will be a trade-off
between maintaining form and reducing the
number of edges.
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Step 3 — Repeat Insert Point

1. Click the Modify > Insert Point.

2. Construct an additional edge as shown to
the right.

3. Leave the Insert Mode set to Simple.

4. Click OK.

(@ T romT
mserion roer. [
nsaion Mode @) Sl
Obgect Snap. =]

Step 4 — Edit Form

1. Use the Edit Form command to
manipulate the recently inserted edges (as
well as the surrounding geometry) to
achieve the result shown on the right.

2. Click Finish Form.

Congratulations! You’ve completed your first
sculpting workflow in Fusion 360. Feel free to
sculpt the utility knife’s sides for even more detail.
With a more complex form, a similar workflow can
be utilized, but with multiple calibrated canvases.
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Solid Modeling

Overview
Modeling techniques in Fusion 360

Modeling in Fusion 360 is quite a different experience from how you would model in conventional
history-based CAD software. Some users have expressed that it is a different mindset, but once they get
it, it makes so much more sense to them. Modeling in Fusion 360 is essentially a series of workflows that
include a whole bunch of different commands, and when they’re used together, it makes the experience
faster, easier, and more intuitive. In many cases, bodies, sketches, and planes in Fusion 360 can be used
not only to help create additional geometry, but also help subtract geometry. In this module, you are
introduced to this mindset.

Learning Objectives

In this section you will learn how to:

* Create a new design in the model workspace
* Create bodies

*  Modify your design

* Add features to a sculpted body
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Bicycle rocker arm

— Autodest Fusion 360

B OB H o~
»

..... " X | B vocamrzcevas. x| B wwsaan s X
o ate ooy TN CORSTRCT  WIRECT  NSERT  SRUCT

FEN TN |

o U tunseves
5 ) Mamed e

» U0 Sk

AcTveY e o FHIIX G-E-
Wew by REBTIEHRDHE]

Before moving on, make sure you have uploaded 04_Model_from_sketch design to your A360 site. If
Open Fusion 360 design file: In this section you will open the introductory design file.

Step 1 — Open the Data Panel

1. Open the Data Panel by clicking on the
icon located at the top left of the menu
bar.

2. The Data Panel will slide open.

”Hv H Qv = v

Opn Data Panel

CREAT

— -

<« BROWSER

MODIFY

T
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Step 2 — Open the design

In this module we will be using the
04_Model_from_sketch.f3d file to complete the
exercise. If you haven’t set up a new project and
uploaded the necessary designs, please follow the
steps in the Introduction module.

1. Atthe top left of the Data Panel, select the
project where you uploaded the
04_Model_from_sketch.f3d file.

2. Navigate to this design and either
doubleclick or right-click and select open.

3. When the design has opened in your
modeling window, click on the icon to
close the Data Panel.

18.Create solid body

Let’s start with this sketch of the rocker arm. We’re going to use this to create a solid body.

W e v e P o TS USOSLORE MiG0 1 $aA® wmim A K

Step 1 —Select profiles S s — E—
1. Hold down Shift and select the profiles Eoowun>w =30

shown in the image. Make sure that the 3 Rt

center holes are the only profiles not e

selected.

Note: If you are having trouble selecting
certain profiles, zoom in closer and that
should make it easier to select.

Step 2 — Start the Extrude command
1. Click Create > Extrude.

Acksa cepth 2  closed skric profie o planar
face.

We’re going to extrude the selected profiles. £X e ety s |
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Step 3 —Set the extrude options O — T

1. Set Direction to Two Side. e s ‘ S
2. Set Extents to To. S ra—

H ]
e

wesrw BT o

Step 4 — Set the distance for the left side
1. Click once on the left arrow manipulator

2. Now hover over the line sketch on the left side
and click on the end point.

Note: Make sure you select the line sketch and not
the rectangle sketch. When you’ve done this, the
extrusion will automatically terminate at that
point, hence why we selected the Extents as To.

Step 5 —Set the distance for the right side .
1. Repeat Step 4, but now for the right side.
2. Click OK to finish the extrusion.

You now should have the basic shape of the rocker
arm.

Fegils

23

Note: Line sketches can be used for a variety of
different tasks, such as reference lines for other
tasks, as well as creating geometry.

Cut holes: In this section you use the sketch profiles to cut holes in the body.

Step 1 — Start the Extrude command S
1. Go to the browser and click the light bulb
next to Sketches to turn the visibility on. )

2. Go to the ViewCube and select the FRONT ’/
view. |

3. Click on the right-most circle sketch profile
so that it is selected. \

4. Right-click and select the Extrude
command.
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Step 2 — Set the extrude options
Set Direction to Symmetric
Set Operation to Join

Set Extents to Distance

i A

Use the arrow manipulator and drag the
arrow out to 20.00 mm.

5. Click OK to finish.

Step 3 — Start the Cylinder command
1. Click Create > Cylinder.

We're going to use the Cylinder command to cut a
counter-bore for the hole on the far left.

= wowil o
=y
2 solbee

(Y6 -
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Ll @e @ v > W = B
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Step 4 — Define the cylinder

1. Click the outer most surface to place your
cylinder.

2. Hover over the left circle sketch profile
until you see a small blue circle snap on
the center point of the circle sketch.

3. Click once and move the cursor outward
until you reach 24 mm.

4. Click one more time to set the diameter.
Note: You can also enter the value and
then hit Enter twice.

Step 5 — Set the cut distance
1. Use arrow manipulator and drag it inward
to—-10 mm.
2. Click OK to finish the cut.

Note: This naturally became a cut because the
software recognized that the cylinder body is
intersecting with an existing body, thus assumed
that you wanted a cut.
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Step 6 — Start the mirror command
Now let’s mirror this cut on the other side.

1. Click Create > Mirror.

§ cuan MOOHY | ASSL

oy

WO CoGTRCT

o W =B

e e e e e

Step 7 — Select the operation to mirror
1. Go to the timeline at the bottom and select
the cylinder operation we just created as
the feature to mirror.

O
U A et
PR -

ACTTY HHi0.

Moo pH ummg

Step 8 — Select the mirror plane
1. Go to the browser and click the light bulb
next to Origin to turn the visibility on.
2. Inthe dialog box, make sure Mirror Plane
is selected.
3. Select the plane that is in the middle of
the rocker body as the mirror plane.

Note: If you’re having trouble selecting the plane,
hover over it, click and hold the click. A dialog will
display and allow you to choose what you want to
select.

Otjeets ¢ sebecres %

Notice that the other side has been successfully
mirrored to have the same counter bore hole.
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Step 9 — Start the Cylinder command
Now let’s punch a hole through the far right
circular cut.

1. Click Create > Cylinder.

Note: The Cylinder command is one of many
versatile tools where it can be used for a number
of tasks — new bodies as well as Boolean cuts.

Step 10 — Set the diameter of the cylinder
1. Place the cylinder at the center point of
the inner circle.
2. Click once to confirm the placement of the
cylinder.
3. Move the cursor outward until you reach
10 mm. Click once to confirm the size.

Note: You can also enter the value and then hit
Enter twice.

Step 11
1. Use the arrow manipulator and drag it
across to the other side. Don’t worry
about the depth of the cut, as long as it is
through the entire body.

2. Click OK to finish.
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19.Remove geometry for a slot

In this section you use a sketch to cut material from the body, creating a slot.

Step 1 — Start Extrude using Press Pull
1. We're now going to use the rectangle
sketch to cut the arms out.
Select the rectangular sketch.

2. Right-click and select Press Pull.

Note: Press Pull is similar to Extrude, but it is
somewhat of a hybrid command, where it is aware
of what you want to Press Pull, and will turn into
the appropriate command for that task.

Step 2 — Set the extrude options
1. Set Operation to Cut.
2. Set Extents to All.
3. Click OK to finish the command.

This will use the rectangle sketch profile and cut
the rocker all the way through.

Fillet sharp edges: Now we finish off the design by adding fillets to round off sharp corners.

Step 1 — Start the Fillet command
We're now going to add a couple fillets on the
inner edges of the rocker arm.
1. Hold the Shift key and select the two
edges shown in the image.

2. Right-click and select Fillet.

T

BN S =l
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arm from a sketch. You’re now ready to move

onto the next part.

Step 2 — Set the fillet radius # k1
1. Use the arrow manipulator and drag it to
2.50 mm. | iy
2. Click OK to finish. s = M_..
|
T
Good job! We’ve successfully modeled the rocker WO W AN S W =l
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20.Model from a Sculpted body
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In this lesson we’re going to work on a sculpted utility knife handle. We're going to look at how to create
mechanical features based on a sculpted body. We’ll be using tools that we used in the previous lesson,
as well as learn some new ones.

Before moving on, make sure you have the 04_model_from_sculpted_body design open and in your
design environment.

Step 1 — Open the Data Panel

1. Open the Data Panel by clicking on the
icon located at the top left of the menu
bar.

2. The Data Panel will slide open.

'« BROWSER
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Step 2 — Open the design

In this module we will be using the

04_model_from_sculpted_body.f3d file to

complete the exercise. If you haven’t set up a new Q
project and uploaded the necessary designs, please &

follow the steps in the Introduction module.
¥
Insert
1. Atthe top left of the Data Panel, select the Create Toolpath N
@ 04_model_from_g Share Public Link om_s...

project where you uploaded the

04_Model_from_sculpted_body.f3d file.
2. Navigate to this design and either

doubleclick or right-click and select open.

Imnnrt New VVarcinn

3. When the design has opened in your
modeling window, click on the icon to
close the Data Panel.

Shell a sculpted body: In this section you hollow out a body using the shell command.

Step 1 — Start the Shell command

Let’s start by first shelling the body. —

1. Click Modify > Shell.

Step 2 — Select the body

1. Go tothe browser and locate the knife
body.

2. Click it once to select it as the body to L : —
shell. \\ —
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Step 3 — Set the shell thickness

1. Instead of using the arrow manipulator, go
to the floating command dialog and
change the value to 2 mm.

2. Press Enter to finish the command.

Now that the body is shelled, we’re going to begin
creating features on the inside.

4 L) Unisey ite - sonipt bady ety v
el Named Views.

Step 4 — Create a section view

1. To see the inside, click Inspect > Section
Analysis.

Note: Section Analysis let’s you see a section of
the model based on a reference plane or surface.
It does not affect the geometry of the body.

Step 5 — Select the section plane

1. Go to the browser and turn on the Origin
planes.

2. Select the plane that is in the middle of the
knife body, parallel to the length of the
model. Click OK to confirm.

You should see half of the shelled model.
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Create a sketch: In this section you create a 2D sketch that will be used for web features.

Step 1 — Create a sketch

We’re now going to set up some web features.

1. Go to the RIGHT view on the ViewCube.
2. Click Sketch > Line.

Step 2 — Select the sketch plane

1. Choose the plane that is parallel to the
section view.

Step 3 — Turn on the visibility of sketches

1. Go to the browser and turn on Sketches.
You should see some profile sketches that
have been already created.

We're going to use them as references for our line
sketch.

Step 4 — Pick the start point of the line

1. Hover over to the top of the blade profile
until your cursor snaps to a grid
intersection. Make sure that it is outside the
knife body.

2. Click once to place the start of your line.

If you’re having trouble snapping to the grid
intersection, zoom in and the grid will scale
accordingly.
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Step 5 — Pick the end point of the line

1. Stretch line across the knife body until it is
on the other side.

2. Click to place the end point of the line.
Press ESC key to end the command.

Step 6 — Repeat the line command

1. Right click and select Repeat Line to reuse
the Line command.

Step 7 — Pick the start point

1. Now repeat the same task at the bottom of
the blade sketch profile. Snap to a grid
intersection.

2. Click to place the starting point of the line.

Step 8 — Pick the end point

1. Extend the line across the knife body until
it reaches past the last circle sketch profile.
Snap to a grid intersection 2. Click to place
the end point of the line.

3. Press Esc to end the command.
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Step 9 — Repeat the line command SH =l @
1. Right click and select Repeat Line to reuse = o
the Line command. o

vrvvrvee v

Step 10 — Pick the start point and end point

1. Draw a line that is perpendicular to the
first and second line, making sure that it
also extends past the knife body.

2. When you’re done placing the end point of
the 3" line, press STOP SKETCH to end
sketching.

Create a web: In this section you create a strengthening web from a 2D sketch.

Step 1 — Start the Web command

We're now ready to model the webs.

1. Click Create > Web.

Step 2 — Select the web profiles

1. Click on the 3 line sketches you just made so
that they are selected as the reference
lines for your web.
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Step 3 — Set the web thickness

1. Change the thickness value to 2 mm.
2. Press Enter to finish the command.

Create another web: In this section you create a web on the opposite side of the design.

Step 1 —Find the section analysis in the browser

Now that you’ve created webs for one side, you'll
need to duplicate the task on the other. We're
going to do this by editing the Section Analysis.

1. Go to the browser and expand the Analysis
folder.

<y . Ovs L2 S
Heern GRGOwH

Step 2 — Edit the section analysis

1. Right click on the analysis and select Edit.

- - DeE AL B
Heory RGOmTE]

Step 3 — De-select the section plane

1. In the dialog box, click the red X to deselect
previously selected plane.

« e vy oty o1

.

FifiE

.
2eowee] °
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Step 4 —Select a new section plane | e =

1. Rotate the model around to the Left side.
2. Select the left side of the middle plane.

Step 5 — Finish the edit

1. You should be seeing the other half without
the webs. Click OK to finish.

Step 6 — Display the web sketch

1. Go to the browser and turn on the sketch
for the web.

Step 7 — Create another web

Click Create > Web.
Select the 3 line sketches.

3. Before setting a thickness, click Flip
Direction in the dialog box so that the
webs will be going in the right direction.
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Step 8 — Set the web thickness

1. Set the thickness to 2 mm.
2. Click OK to finish.

You now have webs on both sides of the model.

Create a boss: In this section you create a boss on the web features.

Step 1 — Sketch acircle

We're now going to create a boss hole right in the
middle of where the webs intersect.

1. Click Sketch > Circle> Center Diameter

Circle.

Step 2 —Select the sketch plane

1. Click on the plane where the web line
sketches were drawn

2. Hover the cursor at the intersection until
the cursor snaps to the center. Click to
place your circle there.

Step 3 — Finish the sketch

1. Enter a value of 8 mm as the diameter.
2. Press Enter to confirm.

3. Click STOP SKETCH to exit the Sketch
environment.
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Step 4 — Select the sketch profile

We’'re now going to create a cylinder using the
circle sketch profile.

1. Select the entire circle profile. Hold the
Shift key to add onto each selection.

i
!

Step 5 — Start the Extrude command

-
-

5
et
-
-
-

1. Right click on the selected circle profile and
select Extrude.

CGrE DR SE

Step 6 — Set extrude options

1. Inthe dialog box, set the Direction to

Symmetric.
2. Dragthe arrow manipulator to a value of
19 mm.
Step 7 — Set extrude options o, "

1. Change the Operation from Cut to New
Body.

2. Click OK to finish.
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Step 8 — Turn off the analysis T y - |
1. In the browser, click the light bulb next to = ,
Analysis to turn off all analysis views. = ' 1) =
You should now see a cylinder body protruding
from both sides of the knife body.
Step 9 — Start the hole command T W ==l

We’re now going to create a counter-bore hole
through the cylinder.

1. Click Create > Hole.

Step 10 — Position the view to select the center

1. Rotate around the model so you see the
left side of the knife.

2. Hover over the surface of the cylinder
body until you see a center point appear.

Step 11 — Select the center and set the type

1. Click on the surface with the center-point
visible. This will snap the hole to the
center-point.

2. Inthe dialog box, change the Hole Type to
Counterbore.
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Step 12 — Set the hole depth

1. Drag the arrow that determines the depth
of the hole to 28 mm.

Step 13 —Set the diameter

1. In the dialog box, set the diameter of the
hole to 3 mm.

Step 14 — Set the counterbore depth

1. Now drag the arrow that determines the depth
of the counterbore to 15 mm.

Step 15 — Set the counterbore diameter

1. Inthe dialog box, change the counterbore
diameter to 6 mm.

2. Click OK to finish.
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Step 16 — Start the Split Body command

We’re now ready to split the body into 2 halves.

1. Click Modify > Split Body.

Step 17 — Select the body and split plane

1. Click on the knife body as the Body to
Split.

2. Hover over the middle plane, click and
hold the click until a selection dialog is
displayed.

3. Choose the first Work Plane as the
Splitting Tool.

Step 18 — Finish the command

You should see this as a result.

1. Click OK to finish.

Step 19 — Start the Split Body command

Now that we split the knife body into two pieces,
let’s split the cylinder body as well.

1. Right click and select Repeat Split Body.
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Step 20 — Select the body and split plane

1. Click on the cylinder body as the Body to
Split.

2. Select the middle origin plane as the
Splitting Tool.

3. Click OK to finish.

Combine bodies: Now you combine bodies. The end result is two bodies.

Step 1 — Hide one side of the design

After the split body commands, you’ll see that you

We’'ll want to combine the left cylinder with the
left knife body, and the right cylinder with the
right knife body so that we are left with two
bodies total.

1. In the browser, use the light bulbs to hide
the right side bodies so only the left side is
visible.

have 4 bodies in your Bodies folder in the browser.

Step 2 — Start the Combine command

1. Click Modify > Combine.

We're going to use this command to join the knife
body with the cylinder body where we have our
counter-bore hole.

Pertorms Sockean cperations between s0id.
bodies.
Setect e target body Puen select 0% or more
100! bodles 1o perform e spacified joia, cut, of
=
—

)
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Step 3 — Select the body to keep

| » Commne -
Tegmbedy L Saeont X

Youl Mces

Wew Componwst ()

1. First, select the utility knife body as the
Target Body.

Kaep Tookt =}

Step 4 — Select the tool body

1 © COmMNG h.
Tewdoty L Loeoed X

Toct ot

Oparation Son

e Component

Tes O

1. Select the cylinder body as the Tool Body
for the target body to combine with.

2. Leave the Operation as Join.
3. Click OK to finish.

Step 5 — Repeat for the right side

1. Inthe browser, use the light bulbs to hide
the left side and make the right side
bodies visible.

2. Right-click and select Repeat Combine to
reuse the last used command.

Step 6 — Set the Combine options

| ® covane -

Oomeen  fllon

aey Tonkt =]

We're going to repeat the last combine steps, but
now for the right side bodies.

Select the knife handle as the Target Body.
Select the cylinder as the Tool Body.

Leave the Operation as Join.

Click OK to finish.

P w NP
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Step 7 — Delete bodies R =

il

!

Let’s get rid of the two protruding cylinders.

Iy

1. Hold Shift and then select the two
cylinder bodies.

2. Press Delete or Backspace on your
keyboard and the two bodies should just
go away.
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Step 8 — Finished webs and holes

Now you can see that the utility knife has a
counter-bored hole that extends across the split
bodies, just the way it would be manufactured.

Step 1 — Edit sculpted form

Modify shape: Finally, you edit the sculpted body to see how this affects downstream operations

Let’s make a change!

1. Locate the sculpt operation in the timeline

at the bottom of the canvas.

2. Right-click and select Edit.

This allows you to get back into the sculpt

environment and make change to the knife body
itself.

Step 2 — Select the faces to modify

1. Select LEFT view on the ViewCube.

2. Click on the bottom face.
3. Right-click and select Edit Form.
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Step 3 — Move the face

1. Use the vertical arrow manipulator and drag
the surface down to =5 mm.

BeOwRBERITIPY

Step 4 — Move an edge

1. Select the lower edge of the finger guard.

2. Use the arrow manipulator and drag that
edge down -5 mm.

3. Click OK to confirm.

© e Ny b <7

Step 5 — Finish form

1. Click FINISH FORM to finish the changes.

2. Once clicked, the model updates
automatically with all your downstream
features still intact.

T3 At e ey oy o1

Step 6 — View the inside of the design

1. Hide one of the bodies and notice that the
webs and hole updated along with the
change you made to the sculpted body.

W At .o H =ull
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And we’re done! Now that you know how the
timeline works, you can select any of the
commands used and make appropriate changes,
such as web thickness, hole depth and diameter,
shell thickness, as well as sketch dimensions.

J0 9
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Manage and Collaborate

Overview

Fusion 360 organizes and manages data using a centralized, cloud-based, collaboration platform. This
enables designers and engineers to work more easily and efficiently together. Use this powerful and
secure set of tools to dramatically improve the way you design, visualize, simulate, and share your
work, on demand.

Learning Objectives

In this section you will learn how to:

* Create Fusion 360 designs and save versions.
* Create and manage Fusion 360 Group Projects.
* Add and remove users from Fusion 360 Group Projects.

*  Find, view, and manage files within Fusion 360’s collaborative web browser environment and
the in-application dashboard.

*  Access Fusion 360 data from a mobile device.
* Import and export files from Fusion 360.

*  Publicly share data with external stakeholders.

Tips for this exercise:

*  To complete the mobile section of the tutorial, install the Autodesk 360 App to your mobile
device.

*  Partner up with a friend who also has Fusion 360. There is an exercise where you have the
option to grant access to your project.

*  We recommend installing Google Chrome to best utilize the collaborative capabilities of Fusion
360 (the in-browser 3D viewer is not yet supported for IE, Firefox, and Safari).
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21.Create and Manage Fusion 360 Group Projects

In this section you use data from an existing group project to create, setup, and manage a new group
project in Fusion 360. You control who has access to this project. You create a new design, create
multiple versions and determine where your new design will be stored. Once finished you then share a
specific version publicly so that those not part of your project can access, inspect and review.

Fusion 360 allows you to securely access data from anywhere. You also control who else has access. The
main way Fusion 360 controls access is by using “group projects.” Group projects are the control
mechanism for how you define who has access to specific sets of information. Group projects ensure
that only the correct collaborators have access to your data.

Group projects are like folders in that they allow you to organize partitions of data, but they have the
unique ability within Fusion 360 to explicitly define who may access data within it. Projects are unique
locations where teams keep all related information in one shared place. People can share and access
design data, discuss challenges and successes, and stay current with project activities. Each project has
its own data, people, calendar, and wiki.

Common Configurations:

Some companies like to use group projects to separate between different jobs or work orders. Others
prefer to use group projects to separate between different customers. Students commonly segment by
specific assignments or by class. Whatever your configuration Fusion 360 offers flexibility to adjust and
adapt as you evolve in your requirements.

Open Fusion 360 design file: In this section you will open the introductory design file.

Step 1 — Open the Data Panel

HH 2 v v > w
1. Open the Data Panel by "..k B —
clicking on the icon located at X
the top left of the menu bar. T CREATE MODIFY
2. The Data Panel will slide
| o

<« BROWSER
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Step 2 — Open the design

In this module we will be using the
05_Utility_Knife.f3d file to complete
the exercise. If you haven’t set up a
new project and uploaded the
necessary designs, please follow the
steps in the Introduction module.

At the top left of the Data
Panel, select the project
where you uploaded the
05_Utility_Knife.f3d file.

Navigate to this design and
either double-click or right-
click and select open.

When the design has opened
in your modeling window,
click on the icon to close the
Data Panel.

@ 05_Utility_Knife

Insert
Create Drawing
Share Public Link

| Imnort New Version

Step 3 — Start the Save As
command

1. Select File > Save As.

B Autodesk fusion 360
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Step 4 — Create a new project Save X
Name Add: Description e Tag
1. Click +Project to 05, Utilty_Knife v1
create a new project. Savein
2. Name the project Howlroposs _
“New Design Project”. PROJECTS ’ * Folder
sw Desian Project NAME OWNER LAST MODIFIED
Example o @ 05_Utility_Knife v1 Me 04:29 PM Sep 30, 2014
Example Project K] 05_Utility_Knife v1 Drawing Me 04:28 PM Sep 30, 2014
@ Wheel Mike Aubry 04:26 PM Sep 30, 2014

Fusion 360 UAV Challenge
Grapple Project

Mike's First Project
Mike'sConcepts

NEW BIKE

New Design Concepts

New Projects w

Save Cancel

Upload data to a project: In this section, you upload data from your local drive to the project you just
created.

Step 1 — Open the Data Panel

LR E ¥ H QY @V
1. Open the Data Panel by clicking on the Y

icon located at the top left of the menu Open Data Panel X ‘
bar. oy> SMMI' CREATE MODIFY
2. The Data Panel will slide open. ” \( -~
mall [ i

‘<« BROWSER
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Step 2 — Set the active project

1. Click on the name of the active project.
2. Select New Design Project from the list.
This is the project you created in the

previous step.

|# Autodesk Fusion 360

L NEW BIKE ~

—

Autodesk 360 Experience
Example Group

Example Project

Fusion 360 UAV Challenge
Grapple Project

Mike’s First Project
Wike'sConcepts

NEW BIKE

LauDocioo o
-

-

New Design Proj{%

Lo Deoiocs

TEST

W

P 05_Utility_Knife

2 A Q x|

il PreviewSamples

5_Dashboard & F

Step 3 — Upload data

Fusion 360 translates data from many sources
including Autodesk Inventor, Dassault SolidWorks,
and PTC Creo.

1. Click Upload.

2. Click Select Files and navigate to the
Chapter 5 dataset and upload:

. 05_Mountain_Bike_Simple.f3d
. Wheel . SLDASM
. Flega.SLDPRT ¢ Opona.SLDPRT 3.

Click Upload.

Uploading will continue in the background while
you work.

A axil Br H &rm-

P 08_Usiiny K. x

o (505 temy_Knite vi V0
> [ Nadied Views
DY Ut
* D00
» W E e
» QI Chamaien
» N Skackes

- BROWSER .
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Create new versions

In this section, you make a change to a design then save it to create a new version.

Step 1 — Start the Appearance
command

1. Right-click and select
Appearance.

Delete (% | [ Press Pull |
e )
Moed| (i) Hole
| Sketch ¥

(Gl Phac: Mot
.
e - B ’(

Step 2 — Change the
appearance

1. Select Plastic >
Opaque > Plastic —
Glossy (Green).

2. Dragand drop the
appearance over the
orange cover.

3. Click Close to dismiss

the appearance
command.

v Library
Library
L_J Upague

Fusion 360 Appearance Libr.. v ’

i)

Plastic - Glossy (Black)

Plastic - Glossy (Blue)

Dlnntin  Plancs f2emd

Step 3 — Create a version

Fusion 360 manages and
stores each version you
create. Make a change to an
existing model and save it as a
new version.

1. Click Save.

2. Enter the comment:
“Switched material
from orange to
green.”

3. Click OK.
We will explore where this
new version is stored shortly.

| f;.-.

e

"

| €5 Uty _Xaito vi vi

Named Views
Units: mon

53 Osgn

B ont

£ camases
5 Sketchas
3 Construction
) s
(J BasCradie’’
(@ mg!
(@ Lett

0 Gaprr
O cap2t

MODFY

SKETOH  CONSTRUCT

W=

B am o

1 Ada Version Description
Version Descrighion  Chaeged Material to Greer|

L

o | conenl
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23.Add a user to your project

In this section you will open the introductory design file.

Step 1 — Add a project member

Fusion 360 allows you to control who has access
to design and other data within projects. Invite
another collaborator to access your project.

1. Inthe Data Panel, click the Project

2. Enter an email address of another Fusion
user who you would like to have access.
If you don’t have one feel free to use
michael.aubry@autodesk.com.

3. Click Invite.

Members button (the head shaped icon).

New Design Project ~ IA Q. x B H &~ m»~
W 05_Utility K... x
|"""*"'" aubr@ayolysk com | [ o | CREATE MODIFY ~ ASSEM
- Il @@ @ &
« BROWSER ol
- ~
RO a ) [5H 05_utlity_Knife vi vi
> [ Named Views
L3 Units: mm
& EJ Origin

& B Joints

>

3

b EJ Canvases
b Y B Sketches

b 2 F1 Construction
b Q () Blade:t

Step 2 — Confirmation email

1. Once added, the user you will receive an
email notifying him or her of their
addition.

@ A360

+ Mike Aubry has invited you to
! / join a project on A360
Access Project

Tranks,
The A360 Team

New Design Project

Step 3 — Make a design change

1. Drag the slider to the right to retract the
blade.

o [ERe B ome -
v .

[ ]&0% aw > W =& B
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Step 4 — Create a snapshot

1. Click Position > Snapshot to create a
snapshot to maintain the position.

Step 5 —Save the design

Click Save to save a new version.

Click OK.
Close the utility knife design.

s w N

Add a comment: “Retracted knife”.

[
B e [@] ~e
D 05 Luin K

WO W Wk > M = & o

94




In this section, you create a drawing from the utility knife. Fusion maintains the relationship between

the design and the drawing.

Autodesk Fusion 360 training

24.Create a referenced document

Step 1 — Create a drawing

Fusion 360 maintains
associative relationships
between drawing and design
documents. What this means
is if you change the design the
downstream drawing will be
updated as well.

1. Inthe Data Panel,
right-click on the
05_Utility_Knife
design.

2. Click Create Drawing.

¥ Autodesk Fusion 360
New Design Project + 20 A Q

Prolect Members @ q %

m Open

Insen

| Create Toolpath

@ 05_Mountain_Bik W o5 || Create Draw:ngl
Share Publid _Jk
Import New Version
Rename
Delete
Step 2 — Place the base view R — =S
s +G OO AN R ¥
1. Left-click on the i = 5
drawing sheet to place R
the base view.
2. Click OK to create the ==
view.
: -
,‘q
= 111 - [=
— oda -
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Step 3 — Add projected views

1. Click View > Projected
View.
Click on the base view.
Click in the three areas
shown to create top,

right, and isometric
views.

4. Right-click and click OK
to create the views.

R AowAn BE

!
@

Step 4 —Save and close

1. Click the Save icon.

2. Click Save to accept the
default name and project.

3. Close the drawing.

You will see the association in a
later step.

® ou-[g]
P Untitied

VIEWS MODIFY

-

X

-
—

Al Untitled X
ANNOTATION

OUTPUT

|l o8 &80 HNAOOA A B

|« ACTIVITY FEED

Save

Name

05_Utility_Knife v1 Drawing
Save in

New Design Project

PROJECTS + Project

Exampie Group
Example Project

Fusion 360 UAV Challenge
Grapple Project N
Mike’s First Project
Mike'sConcepts

NEW BIKE

New Design Concepts

New Design Project

New Projects

TEST

@ 05_Mountain_Bike_Simple

OWNER

Me

LAST MODIFIED

Mike Aubry 04:48 PM Sep 30, 2014

X
Add: Description e Tag
-
» Folder
S
04:49 PM Sep 30, 2014 K<
—
b=

% Cancel
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25.Access data in a web browser

Use Autodesk A360 to access your data in a web browser.

Step 1 — Access Autodesk A360 | M Autodesk Fusion 360

Fusion 360 allows you to e s i 1 A QX ‘

manage data centrally through [ invte |

your web browser. Open your

design in a web browser. Project Members @ q

1. Inthe Data Panel, click

the “i” icon on the
05_Utility_Knife to
display details about
the design.

2. Click Open Details in
A360.

Suggestion: Consider using
Google Chrome for this
exercise as your default
browser. Some features may
not yet be supported for Safari,
Firefox and Internet Explorer.

W 05_Mountain_Bik { 5_Utility_Knife v1
R »

05_Utility_Knife v1
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Display versions and use the viewer: In this section, you use the viewer to display the different versions
of the utility knife. You also use the viewer to investigate the design.

Step 1 —View renderings

Each version that is saved is
archived and stored by
Fusion 360. View all three
versions that were created
for the Utility Knife.

1. Click the Rendering
icon.
2. | Select each
version of the
utility knife to
display the
renderings of
previous versions. # 05_Utility_Knife v1
The images were
created

=
automatically | -

&l

when you saved a 3
Y ©
&

& (16) 05_Utility_Knife = x

Version 1 (5/10) {]_,7 I|]in Rendering version 3

new version in
previous steps.

Cloud based
rendering is
discussed further
in the Rendering
chapter.
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Step 2 — View versions

Click the Versions
icon (the watch
shaped icon).

Click the different
versions to view 3D

previews. Notice the

comments that
were entered in
previous steps are
also available to
view.

| #05_Utinty_Knife v1

|-

D

=

a0 BN

Step 3 — View the 3D design

1.

Hold the left mouse
button to rotate the
3D model in the
viewer.

Left-click on an item
to select and
highlight specific
bodies. Notice that
information like the
material and weight
of the selected item
is displayed.

Step 4 — Isolate an item

1.
2.

Select an item.

Right-click and select
Isolate to display
only display the
selected item.
Right-click and select
Show all objects to
display the entire
design.
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Step 5 — Explode the design s <k o0 [N

&t

1. Click the Explode
button at the
bottom of the
screen.

2. Use the slider to

expand and contract
the assembly.
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Document design decisions: In this section, you add a message to the design in A360. Messages can be
seen by anyone with access to the project.

Step 1 — Document activity f 05 Utl'lty Knife v1
Fusion 360 allows you to = Q
collaborate and articulate I
design decisions within your ~ Version 3 (Latest)
design. Create a message to R 5 RO byt Ty
describe to your team a design {ew Design Project Folders
change you will make. e Mike Aubry on 30 Sept 2014 at 16:46
1. Click the Preview icon. & Lie
2. Click in the message Activity
field and enter: “Really
like the green but the WyMessage gLk  APrie  FBEvent |y Pon
request was for orange.
” Really like the green but the request was for orange. Revert
Revert.
3. Click Post to post the
message. Share with Sharing tips
New Design Project = <3

Context Design ~ 05_Utility_Knife v1 ~ mor

e

Add Subject - Tags Cancel

No Posts yet

101



Autodesk Fusion 360 training

Promote a previous version: In this section, you promote a previous version to be the current version.
This let’s you “rollback” your design.

Step 1 — Promote previous
versions

Fusion 360 stores and allows
you to promote previous
versions. Any archived
version can be promoted back
to the current version.

1. Click the Versions icon
(the watch shaped
icon).

2. Click the Promote
icon.

§ 05_Utility_Knife v1
-
AN~

.
8 Version 3 (Latesy)

Version 2

Version 1

View associated data: In this section, you view a list of data associated to the utility knife design then

close the view of the design.

in a previous step.

Fusion 360 manages associativity between designs
and drawings. View the drawing that you created (a]

1. Select the Related Items icon.

2. The drawing is listed as an associated item.

Step 1 — View associated documents f 05_Utility_Knife v1

¥, Related items

Drawings

05_Utility_Knife v1 Drawing
@ | - Modified 2 minutes ago by Mike /
‘!‘ » Open In Fusion 360

Step 2 — Close the viewer

& < kE 9 O Open In Fusion 360 wh
1. Click the X to close the viewer.
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Customize your project: You can add a custom logo to your project. This makes it easier to differentiate
between projects.

Step 12 -Add alogo toyour | [ e o - L |
project c s l',mp( 'myhub.autodesk%O,com 1e29cc745/porta groups/2 01409 851/item/XDabee1QT1a327cf2b7ae8aafe3abd 14
” A360 > Dashboard > All Projects > New Design Project > Data » 05_Utility_Knife v1
1. Select Add Logo in the
A360 web browser. 4\ New Design Project
2. Select Choose File. A
§ 05_Utility_Knife v1
wrsmm.esn
AL Last updated by Mike Aubry
e 0w & Tooks | [ Share | [T Avciors
9 People |8 viewer | (&) RenDERINGS | (D) VERSIONS | B RELATED MEw
B Calendar =
B wii
Step 2 — Select the image & Open
O_O ‘ | » 5_Dashboard & File Management »
1. NaVigate to the png Organize v New folder h
image provided in the = " -
hapter 5 dataset or = ‘
¢hap ; B Desktop
use any jpg or png 13 Downloads |
under 200x200 pixels. %) Recent Places L ! R
2. Select the image then < busapps (usmang 05_Bike_ Wheel | = 05_Project Icon;
. | models
click Choose. e £
4# Dropbox
| Autodesk
Step 3 — Save the change Choose Logo X
Use default image
1. CI'Ck Save. @ Change | Choose File | 05_Project_icon jpg
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Access data from a mobile device: In this section, you access the project from a mobile device.

Step 1 — Access data from a mobile device

Fusion 360 is accessible through your mobile
devices.

1. To access data from your apple mobile
device install the free Autodesk A360 App
via the Mac App Store or Google Play
Store.

g Autodesk® A360 [+ o]
. Autodesk Inc
|

Step 2 —Signin

1. Sign in to the App using your Autodesk ID (it
is the same account you use for Fusion
360).

Step 3 — Select the project

1. Scroll to the New Design Project and select
it.

or e-mail address

Muhammad's First Project

New colab with Autodesk

New Design Project

Step 4 — Select the design

1. Open the Utility Knife.
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Step 5 — Select the action

1. Select the Isolate icon.

Step 6 — Select the object

1. Choose Blade Cradle to isolate the blade.

Search for parts

Close

Blade Cradle:1

Blade:1

Grip 1:1

Step 7 — View the object

1. Rotate the model by placing a finger and
moving on the screen.

2. Double tap on the model to change the
rotation pivot point, which will appear as a
green sphere.

3. Exit the app and return to your laptop to
complete the remaining exercises.

@

< 05_Utility_Knife v1 =
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Revoke access to the project: Fusion 360 allows the moderator of a project to add or remove access to
that project. Revoke the access of a project member.

Step 1 — Revoke access from a ‘ y
prOject 0 A360 > Dashboard » All Projects > New Design Project > Project Members
1. Go tothe New Design
Project in the A360
web interface.

Z\, New Design Project

PROJECT MEMBERS | REQUESTS INVITED

2. Select People. This

—— Mike Aubry Mike Aubry
ShOWS a” the A Project ) Mechanical Engineer {b E“ Fusion 360 Evangelis
members of the ) § v Foecmenter  —— AR * Moderator

. e Data
project. - e
. People 2
3. Select Remove. This A Poorte ) m % | Autodesk
9

Portland

removes the access of ] Calendar R, | Veeeu e
the user you added -
earlier in an earlier
step. The user no
longer has access to
the project from any
device.

Manage data: Familiarize yourself with common data management operations like move, rename and
delete by moving the Utility Knife into a new folder.

Step 1 — Create a new folder @ A0 oo 13 o Do > Pt Do Bme
J\ New Design Project + +
1. Select Data to explore
the folder hierarchy of ProvECt 0aTA =3 07

the project. — i

A oct 4
2. Click New Folder. - |:l T
3. Enter “Knife Project” L pu ¥ e
then click Save. n 8
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Step 2 — Move data

Z\ New Design Project

1. Check the boxes next PROJECT DATA sortBy | | Name 2
to the design and
drawing. Actions | 2 Selsctsd Hems.
2. Dragand drop the 8 o Owner Trve sire
items into the folder to | &7« e
move them. 8 Catondar mm S
3. Open the Knife Project - R M ey o
folder.
Step 3 — Rename a design Select Al | No tems selected,
[C] Name a
1. Right-click on the 0 =
05_Utility_Knife SN Actions
design and select Onen e delaky
Rename. Move
Copy
[ Rename
=0
Delete
Step 4 — Enter new name Rename File x
1. Renameto: Fie Name

“05_New_Utility_Knife”.
2. Select Save.

[05_New_Utiity_knile |

Step 5 — Delete an item

1. Right-click on the
05_Utility_Knife
drawing and select
Delete.

r] 05_Utility_Knife v1

Move

Copy

Rename

Open item details

Edit item properties

Delete

{7

Step 6 — Close your browser

1. Close the web browser.

&\ (16) Project Data ~
%~ C | & nttps
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26.Insert designs into other designs

In this section, you insert a design into an assembly design.

Step 1 — Refresh data

Return to Fusion 360.

2. Select Refresh in the
Data Panel. This will get
the most current data
and reflect the changes
made in the web
browser in the previous
step.

Notice that while you were
completing the previous
steps that Fusion 360 has
fully uploaded the bike
dataset and SolidWorks
wheel dataset. The wheel is
also combined into one single
Fusion design.

¥ Autodesk Fusion 360
New Design Project ~ 2 A Q

Project Members : Loading, please wait

Step 2 — Insert a design into
an
assembly

1. Double-click the
Mountain Bike design
to openiit.

2. Right-click on the
Wheel design and
select Insert to insert
the Wheel into the
Bike Design.

W Ausociest Fuscn 350

I ,,7,-:_‘_‘_1'
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Y Uistance 11.7/8 mm »

Step 3 — Place the wheel e T ;
X Angle 0.0 deg hd

. Y Angle 0.0 deg .

1. Use the manipulator to ZAngs  0.0deg .

position the wheel in
the bike assembly.

2. Click OK when done.

n

W | Cancel

a9 q @

Step 4 — Lock the wheel
component

1. Right-click Wheel in the
browser and select
Rigid Group.

Rigid groups move as one
object. This will make it easier
to align to the wheel with the
bike in the next step.

LA axl B H &~
P 06_Mountain,.. %

m 3 CREATE NOOFY ASSENELE SHETCH CONSTRUCT INSPECT INSERY SELECY POSIMON
Nl@go @ am > @ = G P ¢
- BROWSER o

4 U (1 05 Mountain Bike_Simple vi
(=
O tmax: men

L+ GG P cARBoN
= )9S 6003 2R5 (10 X 17 X ¢
[ 1 SWINGARM

Step 5 — Start the Align
command

1. Click Modify > Align.

® 05_Mountain... X |

D CREATE MODIFY ASSEMBLE  SKETCH CONSTRUCT INSPECT INSERT SELECT POSIMON V
90 B am > M = & ® o

# Replace Face

&y Spit Face
(& Spit Body

(S Parting Line Spit

Mox o5 an object (component, body, sketch,
work geometry) by aligning geometry
selected from the object with geometry
here. Geometry can be a point,
or coordinate systom
as ful coordinate systems
for full position and orientation alignment

Use SHIFT key to disable snap selection

" Change Parameters
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Step 6 — Select areas to align

1. Select the circumference
of the wheel and select
the circumference of the
bike frame’s dropout.
The wheel will axially
align with the bike
dropout.

CORSTRUCT INSPECT INSERT SELECT POSITION V
M = B 5 &6
. . v E . 1 .// .

=
Align Tips and Tricks

g Select Geometry (foces, edges, o wrticd
points 1o algn.

Hold Shift 10 disable snop selection. Enal
geomery sekecton,

Uald P s Ptk A diaich &

Step 7 — Center the wheel

1. Right-click Wheel in the
browser and select
Move.

2. Dragthe manipulator to
approximately center the
wheel.

3. Click OK.

The Assemblies tutorial will show
how to be more precise using
joints.

o nan v

@ 05_Mountain... X |
CREATE MODIFY ASSEMBLE SKETCH

I @0 @ &M o

<« BROWSER ol
4 ) (55 05 Mountain_Bike_Simple v1
> ] Named Views
L3 Units: mm
Q E3 Orign
@ (3 FRAME, CARBON v2:1
@ (O SS60032RS (10X 17 X 35r..

SUVINC

Marew Tips madt Tricks.

12
12
13
b
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Step 8 — Activity feed B OB & ~ ~-

W 05_Mountain... X
—
C?g[ MODIFY ASSEMBLE SKETCH CONSTRUCT INSPECT INSERT SELECT

1 &e

@@ am > ® = B B

« BROWSER Y
O 05_Mountain_Bike_Simple vi

1. Click the “+” to expand
the Activity Feed.

The activity feed is where you
see recent activity in the
design.

2. Click the Cameraicon
to create a snapshot of
the screen to show
progress you have
made on the design.

ACTIVITY FEED

3. Enter “Added Wheel” Achdy | Varsions

in the comment field.

~

4. Click Post.

L8830 O el
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27.Share designs

In this section, you create a public link to share your design. Then paste the link into a browser to see
what other stake holders see when using the link. Finally, you download the file from the public link.

Step 1 —Share public link

Regardless of whether a user
has an Autodesk ID, you are
still able to share and make
designs available for
download. Share a design
using a public web link.

M Autodesk Fusion 360

2 A Qx| K
W Untitled

New Desiagn Project ~

roject Members q

« BROWSEF

version with
anyone using this
public link
* Allow the item to
be downloaded
* Requirea
password
2. Enter “Fusion!” as
your password.
3. Click Copy to copy the
link to your clipboard.

A > il Knife Project e~ a B D
1. Open the Data Panel > B 1
and browse to the 0
05_Utility_Knife. o OF
2. Right-click on the e 3
Utility Knife and Inaa
choose Share Public Create Toolpath
Link. 1 05 New (G Spete-rarres %—
| Share Pustlic Link
[, A B
e
_Rename |
Step 2 — Configure the link Share Public Link E
1. Check the following: Share the latest version with SI"'\FI.‘I-'* us l'w] this ['l:?) Ic link
b Share the |atest https://myhub autodesk360 com/ue29cc745/shares/public/SHabee1QT1a32)

Privacy Settings
Allow item to be downloaded v .

Require a password to access the public link v .

Fusion! I
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4. Close the Share Public
Link dialog box.

Step 3 — Use the link

1. Open your web
browser.

§ 05_New_Utility_Knife

2. Paste in the copied URL.

3. Enter the password,

“Fusion!”.

This item is password-protected.
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Step 4 — View and download

A 3D preview is
displayed in the
browser.

Select a CAD format to
download.

Click Download.

§ 05_New_Utility_Knife (5.57MB

Fusion 360 Archive ~
g

Congratulations! You completed the Manage and Collaborate module.
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Assembly Design

Bodies and Components

B OE H v -
W Mountain Bike x
CREATE MODIFY

« BROWSER =
a4 (5 wountain Bike startv? ()
® [] Named Views
D Units: men
> ) orgin
> & B Joints
> Q (3 rrame carsonvza O
o Q[0 swingarm Assembiy:1
>  FJ Orgin
a B eodies
7 (O) oropout, Derailleur
¢ (O oropout, srake
7 ) Pivot, Swingarm, Brake
@ O Pvot, Swingarm, Deraille.
@ (O Pwvor, Rocker, Derailieur
@ (O Toolbody, Cut
2 () swingarm, Cast, Brake
Y O Swingarm, Cast, Deralbleur
@ ) pwot, Rocker, Brake
> QB Canvases
o &) [ Skeches
v ) ] Constnuction
o (35 MANITOU METEL (215mm), 6 V...
o P [3 Rocker Components:1

@0 @as

ASSEMBLE SKETCH

Ak

O

fs

-

JL

BODIES

Bodies are the result of using tools like Create Form, Ex-
trude, or Box. They are “matter,” with volume and density,
and are initially defined in relation to a global origin.

COMPONENTS

In order for bodies to interact with one another in an as-
sembly, they must become components. Components
are essentially internal part files, whose bodies are de-
fined in relation to the origin of that component.

COMPONENT GROUPS

Components can be nested into groups of components.
Component groups are useful for organization of the
browser, as functional hierarchy.

If you’re more familiar with a CAD system that references external parts in an assembly, the first thing to
know is that Fusion’s equivalent to a “part file” is a “component,” and all components exist in the same

working Fusion file — there are no external references. Component groups act like sub-assemblies, and
bodies are physical objects that exist either in the global space, or in a component. There can be

multiple copies or instances of one component, and in that case, modifying one will modify all other

instances similarly.
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Open Fusion 360 design file: In this section you will open the first design file.

Step 1 — Open the Data Panel

1. Open the Data Panel by clicking on the icon
located at the top left of the menu bar.

2. The Data Panel will slide open.

i# E H Qv v

3

PYYo)> I CREATE MODIFY
L35

ol @ o

<« BROWSER

Step 2 — Open the design

In this module we will be using the 06_Working
with Components.f3d file to complete the exercise.
If you haven’t set up a new project and uploaded
the necessary designs, please follow the steps in
the Introduction module.

1. Atthe top left of the Data Panel, select the
project where you uploaded the
06_Working with Components.f3d file.

2. Navigate to this design and either
doubleclick or right-click and select open.

3. When the design has opened in your
modeling window, click on the icon to
close the Data Panel.

Open
Insert

Create Toolpath
Share Public Link

lonmnsh Al fnanine

T 06_Working with
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Working with Components: In this exercise, we’ll be exploring the different tools used work with

components and component groups.

Step 1 — Creating components

Right-click on the top node in the browser.

Select “New Component.”

Click on the name of the new component
in the browser.

4. Click on the name again to edit. Enter
“Carbon Main.”

> () ROCKER:1

> ) () ROCKER:1

> CIm——

VgL s e e e sy

Step 2 — Converting to Components

1. Expandthe main “Bodies” folder in the
browser.

2. Dragthe body “Carbon Layup” to the new
“Carbon Main” component.

The Body “Carbon Layup” is now defined in
relation to the component origin, not the global
origin. This is now effectively a “part” in an

“assembly.”

Alternatively, right-click on the body in the tree
and choose “Create Components from Bodies”
creates a new component that includes that body.

To pull any body or other object out of a
component, drag it to its desired destination, or
the top node in the browser.

»

s v e oo

ROWSTA

5 Asssmblion] vo

&
(M

C

*la
¢

v [icesssinpe

Named Views
Units e
7} Ovigis

Mosion Seudies

7] tode

U (3 s carson vt

v L

L) Swing Arm Absarsbiyl
15 MANITOU METEL 2 Smem), 6 V.
) mockm

(0 Casonmami

L -

v

v ongn

[~
-
<

Bodies

<

@

Carbon Layup

FRAME, CARBON v2:1
Swing Arm Assembly:1
MANITOU METEL (215mm), 6 V...

<) <)

ROCKER:1
Carbon Main:1
> ] Origin

LUOBRRL2L0L

Q)

e

W L) KULKEKL
Y O Carbon Main:1
> & EJ Origin
a ) ] Bsodies
Y I:] Carbon Layup
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Step 3 — Component Groups

1. We want to move this component into a
component group.

2. Click on and drag the new “Carbon Main”
component, and release it over the
“Frame, Carbon” Component Group.

3. We’ve now moved it into a component
group.

By moving it into a component group, we’ve
defined its origin in relation to the subgroup’s
origin, which is in turn defined by the global origin.

By moving any component A to any component B,
component B will become a component group that
contains its original content, as well as component
A.

If a component group is moved into another
component group, it creates a nested component
group, accordingly.

<« BROWSER

3

b A, - SR, - ZRREN, - SR, - JRE, - SR, - 2

:D.

3

[b Assemblies1 v5
£ Named Views
Q Units: mm
& B Origin
£ Motion Studies
& EJ Joints
FRAME, CARBON v2:1

L.

alal=l=in

°}

)

o Swing Arm AssemlJ—T L

ROCKER:1

o )

Carbon Main:1 O
@ E1 origin
£ Bodies
) C) Carbon Layup

-9

MANITOU METEL (215mim

el

6 V...
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Step 4 — Instances/Referencing

1. Expand the component group “Swingarm
Assembly” in the browser.

2. Inthe group, expand the nested
component group “Bearing Assembly —
Swingarm to Frame”

3. Rename the first component that’s listed.
Change “SS 6003 2RS (10 X 17 X 35mm)” to
“Bearing.”

Note that the change also changed another
component listed in the “Bearing Assembly —
Swingarm to Frame” group. This is because the
component that is now “Bearing: 2” is actually just
another instance of the bearing component.
Making any change (renaming, materials, or any
modeling change) to one will make the same
change to any other instance of that component.
Instances are denoted with a :x, x being the 2",
31, 4% etc. instance of that component.

“«

a

D

L~ FRL - SRR ~ TR - SRR - TR, - SR, - ]

BROWSER

Y & Assembliesl v5
£ Named Views
Q Units: mm
& F7 Origin
£ Motion Studies
& B Joints
o [ FRAME, CARBON v2:1
\ )

|
)

OO

) g

ROCKER:1
o Carbon Main:1 O
> @ FJ origin
a 9 ] Bodies
Y D Carbon Layup

MANITOU METEL (ZISv‘arru

Swing Arm AssemlJ«r; Carbon Main:]

6V...

Step 5 — Component Color Cycling

1. Click the “Home” button on the ViewCube.
Click Inspect > Component Color Cycling.
Expand the group “Swingarm Assembly” in
the browser.

4. Right-click on “Bearing Assembly —
Swingarm to Frame” and select Isolate.

5. Notice that even though the two identical
instances of the “Bearing” component are
shown, they are different colors to
distinguish them.

6. Click Inspect > Component Color Cycling to
turn off component color cycling.
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28.Move and Align

In this exercise, we move and aligh components in space. Moving and aligning position components, but
do not lock them into their new location. Joints (in an upcoming exercise) move and align components,
but also restrict their movement based on that definition. Moving and aligning simply shifts position in
the global space.

Step 1 — Move

1. Display the Data Panel.
Open “06_Moving and Aligning”. o
Hover over the workspace switcher and "
select Model.

_ £ ) \A\l
: =) )
| Z

Expand the group “Swingarm Assembly”. ;\ ‘ ® 7 s

Right-click on “Bearing Assembly — \\—}

Click the Home icon on the ViewCube.

Swingarm to Frame” and select Isolate.

7. Right-click on “Bushing 17mm X 85L” in :W b 1seeces x s
the browser then select Move. i’“’m g-O k&
8. Type —20 mm as the Z Distance in the V%
dialog box. s
9. Click OK. e b
We’ve moved a component, and not just a body. _ A:
Therefore, its origin has moved with it, and has o
been redefined by the global origin. - MCTE | Cancel

Step 2 — Align Component

1. Select the front side face of the bearing

shown at right. = & O
2. Hold Shift and select the inside back side %/’
face of the bushing head.
Click Modify > Align.
In the dialog box, make sure “Align ¢ (a
Components” is selected for the Object '
selector.
5. Click OK.
I - , e v
When aligning, the geometry that is clicked first — )
will move to the geometry that is clicked second. QQ’
Here, we've aligned two full components, not just :

bodies.
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29.Create a Rigid Group

We create Rigid Groups in Fusion when we need to constrain multiple bodies to each other that have no
capability of movement relative to themselves. So instead of creating multiple

Rigid joints, it’s easy to use the Rigid Group command and constrain multiple objects at once. The Rigid
Group function locks the relative position of the selected components. The components are then treated
as a single object when moved or when joints are applied.

Step 1 — Open a design <« BROWSER <
a ) Gb Assemblies Exercise - Rigid Group v1
> ] Named Views

1. Display the Data Panel. W)
2. Open the 06_Rigid Groups design. w 03 oran
E7J  Motion Studies

3. Notice that the visibility of all other
components except the Frame is turned
off.

FRAME, CARBON v2:1

Swing Arm Assembly:1

MANITOU METEL (215mm), 6 WAY SWINGER v3:1
ROCKER:1

Launch Video

Step 2 — Expand a component group

1. Expand the Frame, Carbon component 4 OBy FRANE cARBON V21
group. > QB Orgin
. . > ) FJ Bodies
2. Notice that there are multiple components b [ Stelches
within it. We need these components to L © % R
function as a single object and so we will i
L. . . D Y O Seat Tube:1
use the Rigid Group function to constrain v B e
them. > () Headstock:
b Y D Bracket, Bottom:1
4 Y D Pivot, Swingarm:1
3 Y/ D Mount, Damper, Upper, R:1
Step 3 — Start the Rigid Group command > Q] Joits
« 9 et O
D \;) E7J Origin
1. Hover over Frame, Carbon then click the > O E] Bodes
dot next to the name to activate the > O] Seiben .
component. We do this because we want PO @ amk > W =56
the Joint to associate with this component 3 P =
group rather than the top level assembly. ]‘1 AT £ -
. . . frovs Pl R Gvop
2. Click Assemble > Rigid Group. ’D - e Locks the rlative position ofthe selected
. el g
0 onis Ses Select the components to group together,

&:, FRAME, CARBON v2 1

0
v £ ooge =
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Step 4 — Select objects

Select Carbon Layout, hold Shift then
select Mount, Damper, Upper, R. This
selects all components between those
two.

Click OK and all these components will
now function as one single object.

The Rigid Group is listed in the browser
under the Joints node.

s

-~ b [ Motion Studies

> B Joints
a4 () [E5 FRAME, CARBON v2:1
> Q) B Origin

a () F] Joints
P RigidGroup2

b &) P Bodies
> ) B Sketches
> &) ] Construction
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30.Joints

In this exercise, we’ll use the joints tool to align a component to others in an assembly. These joints will

also define the degrees of freedom by which these parts can move. Joints are enacted between

components, but are defined by certain features within the component, like a body face or edge. They
ultimate define how components can move and animate, and they drive motion studies.

Step 1 — Add Planar Joint

Display the Data Panel.
Open the 06_Joints design.

3. Hover over the workspace switcher and
select Model.

Select Assemble > Joint.

For Component 1, select the front face of
the rocker and snap to a point near the
hole in the center.

6. Rotate the model to view the back of the
rocker pivot (shown). Select the back face
of the rocker pivot and snap to the point
in the center of the face.

7. You'll see Component 1 move to
Component 2, with an animation of the
degrees of freedom of the joint.

8. Under Motion Type, select “Planar.” The
animation shows the two selected planes
exiting on the same plane, with the
freedom to move along that plane.

9. Enter an offset of 0.65 mm to a space
between the two components. (Click the
Left View of the ViewCube to see this gap)

10. Click OK.

The animations you see are assuming no other
joints in the assembly. The animations ONLY
show the added constraints of the joint.

SKETCH

CONSTRUCT  INSPECT  WNSERT  SELECT

# =5 B

Positions components relative to 0ne another
and defines the relative motion.

Seloct geometry or joint origins to define the
joint. Specity the type to define the relative
motion.
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Step 2 — Ground a component

1. Hold Alt then drag the rocker component
to move it around in space a bit.

2. Notice that everything in the assembly
moves with it. Something in the assembly
needs to be grounded —fixed in space.

3. Click Undo to put the components back in
the original positions.

4. Right-click the component “Frame,
Carbon” and select “Ground.” You'll see

a pin (¢ appear on the icon in the browser. 5.

With the frame now fixed in space, hold Alt

and drag the rocker to move it around a little.

You will see the planar joint in action.

- RROWSTR

e

4§ [}) Assemblies Exercise - joints Fin.

o [ Named Views
[ unis: men
/[0 Orgla
o

o)

%+ Move

2 (55 MANITOU ("3 New Componens
v‘ D ROGKER:{ e Create Components from Bodies

»
3
»
o () seiegarm  craina
»
»
®

(i Create Selection Set

(D) Rocker € " save Copy As

Step 3 — Add first of three cylindrical joints

You might need to move the rocker around or
rotate the model to select some geometry.

Select Assemble > Joint.
Set the Motion Type to Cylindrical.

For Component 1, select the midpoint of
the rocker face shown.

4. For Component 2, select the midpoint of
the bolt face shown.

5. Click OK.

COMPONENT 1

COMPONENT 2

Save As STL

R Rigid Group
Select referencing Joints

(I Deiate

Q Show/Hide

o Show All Components
Selectable/Unselectable
Opacity Control
olate

@ Physical Mazerial

© Appearance

<l Texaure Map Controls
Remove Appearance Override
Properties
Copy
Cut

Find in Window
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Step 4 — Add the next joint

=

4.

Right-click and select Repeat Joint.

Make sure the Motion Type is set to
Cylindrical.

For Component 1, choose the rocker face
shown.

For Component 2, choose the pivot’s edge
shown. Be sure to select the edge and not
the face.

Click OK.

Step 5 — Add a cylindrical joint

=

4.

Right-click and select Repeat Joint.

Make sure the Motion Type is set to
Cylindrical.

For component 1, choose the rocker face
shown.

For component 2, choose the bolt face
shown.

Click OK.

COMPONENT 2
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Step 6 — Visualize joints

1.

Hold Alt and drag the swingarm. Notice
the joints are honored as the parts move
throughout space.

You'll also find folders in the browser that
contain joints in the global space, as well
as within component groups. The light
bulbs next to the folders and individual
joints will show/hide the joint icons in the
model, but will not suppress the joints.

Right-click on a joint to suppress it, edit it,
definite its limits, animate it, or lock it.

<« BROWSER

D
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',} [b Assemblies Exercise - Joints v1
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31.As-built Joints

An as-built joint is used in the case of imported geometry or top-down design when the components to
be constrained are in the correct positions relative to each other, i.e. they don’t need to be moved. An
as-built joint maintains the position, and defines the relative motion.

W acsemblios Exe.., X

Step 1 — Open the design and set visibility

g ® am > o =B
Open 06_As Built Joints. *. s

2. Use the light bulbs to turn off the visibility
of the Frame, Carbon and the Swing Arm
Assembly so that you only see the Damper

QIED o
G @ 1A cassonat
@ D SwingAmAssensy |

¢ [ Darcert
() mocxert

B Assems

oo @ an > # = &I

-« EROWEE °

Step 2 — Component structure

a4 ) [55 Assembbies Exersise - As becit joints vi
£

1. Expand the Damper component group and 3
you will see that it is made of several
different components and components
groups itself.

3

2. We are going to constrain these components
in order to define how the damper will
function.
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Step 3 — Set your selection

1. Make sure your selection filters are set to
select only Bodies, Components, Joint
Origins and Joints. This will make it easier
to select the right components to
constrain.

2. Hover over Damper in the browser then
click the dot next to the name to activate
the component. Once it is activated, the
text should appear Bold.

INSPECT

INSERT

g

SELECT

q Select
Ek Window Selection
(3 Freeform Selection

Q,‘—J-' Paint Selection

Selection Fitters

>

Select Through

[ select Al
Bodies

D Body Edges
[ Body Faces
E] Body Vertices
[F] canvas
Components
[] pecal

[7] Features
Joint Origins
Joints

[F] Mesh Bodies
7] Mach Farate

] =TS

> QP Joints

> @ E5 FRAME CARBON v2:1

L4

b G @ Origfln
a () P Joints

/) @ & Revds

@ [ swingArmAssembly:1

e
< O [——-

/ {

Step 4 — Create a rigid joint

The first joint we want to create is a Rigid joint
between the Shock Retainer and the Shaft.

1. Click Assemble > As-built Joint.

2. Select the Shaft and the Shock Retainer as
the two components (you can do this in
the window or the browser under the
Shock Bottom component group). Make
sure that the Type of joint is Rigid, and you
will see an animation that depicts the Rigid
joint

3. Click OK.

W Acsemblas Fxe. X

I @o @ an > 0

o [QIEY e

AssumE

b Q'fN rRave caRson vzt

Type

/
/

© AS-BULT JONT

e

¥ Motion
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Cancel

A Select two components

N

>
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Step 5 — Create a cylindrical joint

The next joint we will create is a cylindrical as-built
joint between the Shock Top and the Shaft.

1. Click Assemble > As-Built Joint.
Set the Type to Cylindrical.

Select the Shaft and the Shock Top (in that
order) as the two components.

4. Select the profile of the shaft where they
both meet as the Position reference.

5. You will see an animation of how this join
will function. If this looks right, click OK.

(/ ) a

S-BUILT JOINT

Components

p
" ¥ Motion

Type

& Rigid

5 Revolute

> Slider

%» Cylindrical

v Pin-siot

& Planar

© Bal

© AS-BULT JOINT

Components  [¢

rsion 4

v Motion

Type % Cylindrical

Cancel

Step 6 — Joint limits

The next thing we want to do is define limits for
this cylindrical joint.

1. Hover over the joint you just created and
click the Edit Joint Limits icon. You will
need to adjust these limits until you get to
the appropriate limits which best define
the motion of the damper.

Set the Motion to Slide.

3. Check the boxes for Minimum and
Maximum limits.

4. Enter a Maximum limit of 30 mm and you
will see the Shaft move in to represent

that limit. If this looks right, click OK.
If the shaft moved in the opposite direct (away

from the Stock Top), change the minimum limit to
-30 mm and the maximum limit to 0 mm.

You will now be able to click and drag the Shock
Retainer (under Shock Bottom) and will be able to
see the motion of the damper based on the joints
you just set up.

D

D
D

Y [5 pamper:t
& B Origin
@ B Joints
b ' & Revs
> Q) (:') Rev47

TR | . soint Limits

@ 7] Sketches
¢ B Construction

© EDIT JOINT LIMITS
Motion
Minimum QN Rotate

Maximum | & Shde

Rest (W)

Animate >

OK

Cancel
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32.Contact Sets

Contact sets designate which components do not interfere once they contact each other. A contact set
can be used to define the limits of motion allowed because the motion stops when the components

come into contact.

Step 1 — Continue with 06_As built joints

1. Continue working with the 06_As built

joints design.

2. Make sure the visibility of the Frame,
Carbon and the Swing Arm Assembly is

turned off so that you only see the
Damper.

3. Make sure Damper is activated.

b [ HamedVews

=
{

vvvvvv
ORPROG ¢

Step 2 — Remove max joint limit

1. Hover over the cylindrical joint in the joints
folder and click the Edit Joints Limits icon.

2. Set the Motion to Slide

3. Uncheck the Maximum check box. Leave
the minimum limit as 0.00 mm.

4. Click OK.

5. Now when you drag the Shock Retainer
upwards, you will see that it interferes

with the Shock Top since there is no

maximum limit of motion. We need to set
up a contact set, so that when the Shock
Retainer contacts the Shock Top, it knows

that it cannot go any further.

6. Undo any movement you might have

done.

<

W TN, GARDUN VZT
> J [ SwingArmAssembly:1
a Y @ Damper:1
> ) B3] oOrigin
a () F] Joints
> ) & Revds
> Q & Reva?
G
b ] Sketches
b ] Construction
> [ ) ShockTop:1
© EDTJOINT LIMITS

Motion & Slide v
Minimum @

0.00 mm v
Maximum D
Rest C]
Flip =3

Animate ||

OK Cancel
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Step 3 — Set up contact

Click Assemble > Enable Contact Sets.

2. Click Assemble > New Contact Set. The
New Contact Set dialog box displays.

3. Select the Shock Retainer and the Shock
Top as the two bodies. Click OK.

4. Drag the Shock Retainer towards the

Shock Top and you will see that it stops as
soon as it comes in contact with the Shock

Top.
5. Undo any dragging to return the
components to their original position.

MODIFY ASSEMBLE SKETCH CONSTRUC
) @ B awk > O
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@Q Joint
semblies Exercise - As_a ) As-buit Joint
d Views . Joint Origin
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Damper:1 ﬁ Motion Study
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its (g Enable Al Contact
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sing ArmAssembly-1 | (JE New Contact Set 3
mper:1 2] Motion Study
Origin
Step 4 — Edit the contact set [«s eROWSER =

1. To Edit or Suppress the contact set at any
point, right-click on the contact set in the
Browser and click Edit or Suppress.

a () [} Assemblies Exercise - As-buit joints v10
> [ NamedViews
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33.Motion Study

A motion study in Fusion 360 allows the user to animate the motion of the design based on the joints

and limits placed.

Step 1 — Open the design

1. Open 06_Motion Study.

2. Use the ViewCube to view the Front view.

araa we

Step 2 — Start a motion study

1. Click Assemble > Motion Study. The
Motion Study dialog box displays.

2. The first thing you need to do is select a
joint to animate. Expand the Joints folder,
and pick Rev31 as the joint to animate. The
joint is added to the list of joints in the
Motion Study dialogues box.

In the Motion study dialog box, you create a chart
of the motion to be animated. The X Axis on this
chart denotes steps or time. The Y Axis denotes
the extents of the motion. In the case of a revolute
joint the Y Axis denotes degrees, but in the case of
a slider joint, it denotes distance in in/mm.
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Step 3 — Set up motion

1. Click on the line to add a point.

2. Enter these values:

Angle: 5
Step: 10
3. Click another point on the line. Motion Study
4. Enter in the following values.
Angle: 10
Step: 15 T
5. Continue putting in the following values foge 15 |
for the next 5 points Angle: 2 Step: 25 SEp |10
Angle: 7 Step: 30
Angle: 12 Step: 40
Angle: - 3 Step: 45
Angle: - 7 Step: 50
The goal of putting in these random numbers is to
simulate the motion of the bike as it goes over
different terrain.
Step 4 — Play the motion Motion Study
I
1. Your chart will look like the one on the
right.
Change the Mode to Loop
3. Click the Restart button to bring the
counter back to Zero.
4. Click Play.
You will see the complete assembly reacting to the
motion that you just built in. All the joints in the
assembly are working to drive this motion. A
motion study is a way for the user to verify the <) WO 2 O @m

function of their designs.
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Top-down Design Methodology

Fusion uses a top-down design approach, which is essentially the breaking down of a system to gain
insight into its compositional sub-systems. In a top-down approach an overview of the assembly is
formulated, specifying but not detailing any base level parts. Each subassembly and part is then refined
in yet greater detail, sometimes in many additional levels, until the entire specification is reduced to
base elements.

In top-down assembly design, one or more features of a part are defined by something in an assembly,
such as a layout sketch or the geometry of another part. The design intent (sizes of features, placement
of components in the assembly, proximity to other parts, etc.) comes from the top (the assembly) and
moves down (into the parts), hence the phrase "top-down".

34.Using existing geometry to drive sketch curves

In this exercise, we'll be designing a rocker and applying as-built joints to dynamically connect it with other parts of
the assembly. We'll be working with existing geometry from existing components to sketch and extrude a new
component. By designing in one space alongside existing components, we eliminate the need to toggle back and
forth between part files, as we can easily drive component features based on the existing assembly. We can also
easily add an as-built joint to define the relationship between the parts.

Step 1 — Edit the sketch

1. Open the 06_Top Down Design design.

2. Right-click the visible sketch at the bottom
of the assembly.

3. Choose “Edit Sketch.”

WEe'll being using the provided sketch, but adding
sketch curves based on the geometry of other .
parts of the model. o
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Step 2 — Project geometry

1. Click the Home icon on the ViewCube to
orient the model as shown.
Click Sketch > Project/Include > Project.
Hover over a circular profile from one of
the bolts or bearings that align with the
hinge of the rocker. You’ll notice the
preview of the projection in red. Click to
project the circular profile.

Project will take a profile of any outside
component, body, sketch, or construction feature
and project its profile onto the current sketch.

* Note that the sketch profile projected is
purple. This indicates that it is locked in
and defined by geometry outside of the
sketch.

2UTON

voweww

CONSTRUCT ~ WWECT  IN§

Sart W =

& Project Cut Edges
5 rosect Sbourtie

Step 3 — Build off of the project geometry

1. Click Sketch > Circle > Center Diameter
Circle.

2. Use the center of the projected circle as
the center for a new circle.

3. Type in a diameter of 35 mm.

We created a relationship between the sketch
circle and the body used to project the geometry.
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Step 4 — Complete the Rocker Profile

1. Click FRONT on the ViewCube.

2. Right-click the Rocker component in the
browser, and choose “Isolate” to hide the

other components. AN
3 T _////("\ ) )
3. Click Sketch > Line. ((/ TG < \—,/
% T ~—*
Draw tangent lines between the three \\¢ )) R
circles, as shown at right. To automatically l/ r‘\ e

create the tangent constraint, pick a point e
on one circle then hold Shift and click a
point on another circle.

5. Click Sketch > Fillet. Select the top two
lines. Use a radius of 77 mm.
Click Stop Sketch.

Right-click on Rocker and select Unisolate.

Click Sketch > Constraints to manually apply
constraints. See module on Sketching for more
details.

Step 5 — Add revolute as-built joint

1. Click Assemble > As-Built Joint.
2. Set the Type to Revolute.

3. For the two components, click once on the
sketch, and once on the bearing.

4. For the position, click the center point of
the sketch circle.

5. Click OK.
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Step 6 — Add cylindrical as-built joint

Click Assemble > As-Built Joint.
Set the Type to Cylindrical.

For the two components, click once on the
sketch, and once on the bolt.

4. For the position, choose the center point
of the sketch circle.

5. Click OK.

Step 6 — Add a revolute as-built joint

Click Assemble > As-Built Joint.
Set the Type to Revolute.

3. For the two components, click once on the
sketch, and once on the bolt.

4. For the position, choose the center point
of the sketch circle.

5. Click OK.
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35.Extrude the sketch and interface with other parts

Now that we have a sketch and some as-built joints, we can extrude the sketch into a 3D rocker.

Step 1 — Extrude the sketch into a body

1.

2. Hover over Rocker and click the dot next to

8.
9.

Continue with 06_Top Down Design.

the name to activate the component.
Click the Home view on the ViewCube.
Click Create > Extrude.

Click on all profiles of the sketch.

Set Direction to Symmetric.

Set the Distance to 24.125 mm.

Set the Operation to New Body.
Click OK.

10. If the body is not in the “Rocker”

component, be sure to find it in the
browser and drag it into the “Rocker”
Component.

l( © oI »
rone x

Distance 24.125 mm
Taper Angle 0.0 deg
Direction & symmetric
Operation ([ New Body.
Extents | Distance

ks v 7

OK Cancel

Step 2 — Extrude-cut a split in the rocker

1.
2.

4.

6.
7.

The Split sketch contains projected geometry from
other components. This is another use of topdown

Right-Click Rocker and select Isolate.

Click the light bulb next to the Split sketch
to make it visible.

Click Create > Extrude.

Select the profile in the Split sketch
Set the Operation to Cut.

Set the Extents to All.

Click OK.

design in the sketching environment.
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Step 3 — Boolean operation

« BROWSER

Click Modify > Combine. T

5 FRAME, CARBON v2:1

>
D @ (J SwingamAssembly:d
Select the rocker body as the Target Body. e
4 9

ROCKER:1

Select Body Cut in the browser for the Tool
Body. (Component SS 6000 2RS )

Set the Operation to Cut.

Click OK.
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)
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Q@ O Boayi
Right-click on Rocker and select Unisolate o
. o
to display all components. -
9 O seae
9 O e
Q0O mow
9 O seae
QO seavio
Q O soayn
O 0 seayiz
QO seayia
Q O Boayis
O O seayis
9
D Q FJ Skeiches

b Q (] sieeve, beaRiG, ROGKER,

Challenge: Add two additional holes to the rocker based on the provided geometries and add any filets
to complete the rocker in the assembly. Add a brushed steel appearance, and render the full assembly.
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Rendering

Overview

Rendering is the process of generating an image by combining geometry, camera, texture, lighting and
shading (also called materials) information using a computer program.

Before an image can be rendered Appearance Materials are applied to the various parts of your design to
visualize how your design would look in the real word. Materials contain the visual properties of plastic,
glass, metal, paint and wood (and pretty much anything else you can think of) to create photorealistic
images.

Learning Objectives

In this section you will learn how to:

* Assign materials to your model

* Edit and replace materials

*  Place decals on your model

* Change the environment settings and background color
* Change environment effects

* Render an image using the Real Time Ray Tracer

* Create images using the A360 Cloud Render feature
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36.0pen Fusion360 file and go to Render Workspace

In this section you will open the design file for the Utility Knife and go the Render workspace so that you
can apply materials.

Step 1 — Open the Data Panel
® Fusion 360 File Edit View

1. Open the Data Panel by clicking on the icon 8.0 0

located at the top left of the menu bar. The K HH ) B H «- =~

Data Panel will slide open. X

Untitled X |
CREATE MODIFY  ASSE
) @ ¢

<« BROWSER

a ) (] (unsaved)
> [ Named Views

@ Units: mm
b & F] Origin
Step 2 — Open the design
. ‘ Fi it lp
1. At the top right of the Data Panel, select the m”:.,‘;...:» : T e Naoded
project from the project drop down list. @ imnceyve-x HE
2. Double-click on the design called - 0% 0

07_Rendering_UtilityKnife to open the design ¢ I RS
in Fusion 360. ’ -

3. When the design has opened in your modeling g
window, click on the icon to close the Data s
Panel. . i

143



Autodesk Fusion 360 training

Step 3 — Go to Render Workspace

1. Click on the Model icon in the left of the
toolbar to view other available workspaces.

2. Select the Render workspace.

You may notice that the environment changes slightly,
this happens because the environments you use for
modeling are different than the environments that
have been created specifically for rendering.

The Rendering workspace toolbar contains tools to

@ Fusion 360 File Edit View Wind

sl aNa)

s R H & -
y Rendering: Util... X

CREATE MODIFY  ASSEMBLE
| B &
< MoDEL_| CHl

b Rendering: Utility Knife v20

I r""] Named Views

Setup your render and to create a Render. i T e
| B origin
In the Setup section you have access to RenpER | O Joints
* Appearance materials library to apply materials P £ Canvases
to your design C IS
* Environment settings to change the
background and how lights are cast on your
deSign SETUP RENDER
* Decal tools for applying decals to your design B 4
In the Render section yozph\;v:’access to ' : “ - O \_ﬁ e
*  Start/Stop a RRT Render
* Save an image of your design
37.Apply Materials

Now that the model is in the Rendering Workspace you can begin assigning appearance materials. There

are two types of materials in Fusion360:

Physical Materials dictate what the object is made of and is used in mass calculations. In the absence of
any appearance materials that have been applied to your design, you will see the default physical
material. The default physical material can be changed in your preferences.

Appearance Materials dictate how the object will look when rendered.

Note: in absence of Appearance material the Physical material will be shown in the render.
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Step 1 — Open Appearance tool

1. Inthe Render Workspace click on Setup >
Appearance.

2. The Appearance dialog box opens.
Appearance dialog box has several sections to it:

Apply To — Allows you switch between applying
materials to bodies/components or to individual
faces

In This Design — Shows which materials have been
assigned to parts of your design.

Library — In this section you can switch between
the new Fusion 360 Appearance Library and your
personal Favorites Library. It also contains the
folders and sub-folders of materials broken down
by common categories and example swatches of
the materials.

© APPEARANCE

¥ Apply To:

Bodies/Components (@)

Faces

(@)

¥ In This Design

¥ Library

Library

7] Glass

[ Leather and Cloth

E7 Metal
7] other
7] Paint
£ Glossy

Fusion 360 Appearance Libr...>

A

Paint - Enamel Glossy (Black)

Paint - Enamel Glossy (Blue)

Paint - Enamel Glossy (Dark Grey) [

Close

145




Autodesk Fusion 360 training

Step 2 — Apply a Material directly to geometry iodes P 350

£

1. Inthe Appearance dialog box scroll down
to Plastic > Opaque > Plastic — Glossy
(Yellow).

2. Click and hold on the Plastic — Glossy
(Yellow) swatch icon and drag it on to the
main side body of the utility knife. B

a. The material on the part changes to
Plastic — Glossy (Yellow)
3. Repeat these steps so that Plastic — Glossy
(Yellow) is assigned to both sides of the
utility knife.

In the Appearance dialog box you will notice that
there is only one swatch for Plastic — Glossy
(Yellow) even though that material has been
assigned to two separate bodies. If you assign the
same material to several bodies in your design and ' B
do not edit them they will be automatically linked ' i

to the one material. Editing the one material will  CACHREE
affect all of the bodies that have that material - i
assigned. : 1‘ st

Step 4 — Apply a material to a body in the browser

1. Inthe browser locate the component
called Grip 1:1.

2. Click the arrow to the left of Grip 1:1 to
expand the contents of the component

3. Click the arrow to the left of bodies to & Fusion360 file Edi View Window Shwe Wep
show the bodies that are assigned to that B R H -~
component' = M"d"'::"i"' - RENDIR SN
. 7 l 13
4. Inthe Appearance dialog box scroll down - K% ©d ﬂ n ﬂn
to Other > Rubber > Rubber - Soft CE . n n n u .
2 ) [H Rendering: Unility Knife v21
5. Click and hold on the Rubber — Soft - Er—— a
swatch icon and drag it on to Grip 1:1 > + DR viimeary
Bodies > Body 1 in the browser b U G ~N -M‘,',"',:f:‘mm g
. . b 5 3 Skerches ‘
a. The material on the grip changes to R .W,M \
Rubber - Soft. > QICTISHGH ‘ ‘
e 0 Lj Right:1 Rubber - Soft [
o U [F e
. . oo - | [S— 2
To assign a material to all of the bodies in a : m/. G

component, drag the material to the top-level
component in the browser.
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Step 5 — Apply additional materials
1. Using the method of your choice apply the
following materials to the parts listed ¢
Plastic — Textured — Polka to Grip
2:1
* Plastic — Translucent — Matte (Blue)
to Blade Cradle:1

* Metal - Stainless Steel — Satin to
Blade:1

If you apply a material to a component and one or
more of the bodies in the component already
have a material applied you will be presented with
and option to remove appearances applied to the
bodies.

Keep - only the bodies you selected that didn’t
already have a material applied will have the new
material applied.

Remove — all of the existing applied materials will
be replaced with the new material you applied to
the component.
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38.Editing Materials

Now that you have all the base materials applied to your design, you can customize the materials to look
the way you want.

There are two levels of editing for materials. The basic or “lite” editor window enables you to quickly
change:

Plastic - Matte (Blue)

[____ | S |

* Change the name of the material

+ Edit the color — either by dragging the color sliders or by
entering an RGB value.

* Change the scale of the texture or bump map that is
part of the material (if appropriate)

«  Rotate the texture or bump map that part of the 48 |Io)iso [[5)11s0 |[7)
material (if appropriate) Scale 0.00
* Go to Advanced options e o0
Advanced...
k Done

The options in the advanced editor will differ depending on the material you are editing. The example
below is for textured plastic.

Plastic - Textured - Polka

v Parameters

Color [FElECECREN -

Reflectance 0.05 3
Roughness 0.58 3
» | Translucency

v v Relief Pattern (Bump)
Image =

pattern06.png
| » | Cutout
» Advanced Highlight Controls

OK Cancel Apply

Texture Mapping is a process in which a 2-D image called a texture map is wrapped around a 3-D object.
In the physical world this is similar to applying wallpaper or veneer to a real object. The texture map can
be used to change various properties of a material including the color of the material as is seen in the
Wood materials, or the way highlights hit a surface as in the Rubber materials.
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Bump Mapping is a technique for giving a 3-D surface the appearance of deformities and depth (e.g.:
wrinkles or bumps). Although a surface that has a bump map applied will appear to have real depth, the
surface of the underlying object is not actually changed. The textured plastic materials all use bump
maps.

You can use the scale and rotate tools in the material editor to change size and orientation of the images
that control the texture and bump results.

Projection Mapping is a method for placing one texture across several separate faces in order to give the
illusion that it is one solid or continuous object. The texture map is applied to the projection type and
“pushed through” the surfaces it projects on to. Fusion 360 has 4 projection types to choose from:

Planar The texture map is projected from a plane in a
user defined direction

Box The texture map is applied to a cube that
surrounds the object and creates 6 planar
projections
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Sphere The texture map is applied to a sphere that
surrounds the object. This projection type will show

a poll pinch point depending on the axis defined by
the user.

Cylindrical The texture map is applied to a cylinder that
surrounds the object.

To change the way the maps are projected on the surface right-click the body of the object in the
browser and select Texture Map Controls from the drop down menu.

In this section you will swap out one material for another and change the parameters for several of the
materials.
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Step 1 — Replace the Yellow Plastic Material

1. Inthe Appearance dialog box locate Plastic
— Glossy (Red).

2. Dragthe swatch from the library on to the
swatch for Plastic — Glossy (Yellow) in the
“In this design” section of the Appearance
dialog box.

All the bodies that had Plastic — Glossy (Yellow)
applied now have Plastic — Glossy (Red) applied.
This is a quick method for swapping out materials
in your design.

© APPEARANCE

Faces O

T
dum
T E

¥ In This Design

Library Fusion 360 Appearance Libr...~

Plastic - Glossy (Grey)

=

A

Step 2 — Edit Plastic — Glossy (Red)

1. Double click on the swatch for Plastic —
Glossy (Red) in the “In this design” section
of the Appearance dialog box to open the
editor window for this material.

2. At the top of the dialog box is the current
name assigned to the material — double
click in the name field and change the
name to Plastic — Glossy (Orange)

a. This will make it easier to find the
material later if required.

3. Inthe middle of the dialog box there is
section that allows you to enter RBG values
for a specific color.

4. Enter 240, 114, 14 to change the color of
the plastic material to orange.

a. You can also use the sliders to
change the base color and the tone
of the color.

5. Click the Done button.

You should now see the swatch for the edited
material in the In This Design section of the

| | Plastic - Glossy (Orange)| {

Ll |

[240 ]I} r2a ][5 [rs (]

Scale 0.00

Rotation  0.00

Advanced...
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Appearance dialog box. If you hover over the
swatch the modified name will appear.

If you want to see which materials have been
applied to which bodies in your design you can right
click on the swatch and select Select Objects
Applied To from the drop down list. Doing so will
highlight bodes in your design that have the
selected material applied.

Edit
Duplicate
alect Objects A -; S
Unassign and Delete
Add To Favorites

Step 3 — Edit color and texture map for Plastic —
Texture — Polka

1. Change the name to Textured — Polka -
Blue

2. Using the method of your choice change
the color of Plastic — Textured — Polka to
blue.

a. If you wish to match the blue of the
blade cradle enter the RGB values
of 48, 59, 150

3. Change the scale of the texture map to 41.

a. The slider can be used to
interactive change the size of
the texture map.

4. Move the slider next to Rotate to
interactively change the orientation of the
texture map. When you are satisfied with
the orientation, click Done.

' | Textured - Polka - Blue !

T W

i \.\‘r;ﬁ;ﬂﬂ E 22 |33 () [0 |(3)

P
scale  |50.00 |[7]=( )=

Rotation |0.00 | (5] O
Advanced...

Done
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Step 4 — Change the texture projection method for
Grip 2:1

Texture Map Controls are used to change the type
of projection method used on the object with a
texture map. Fusion 360 will automatically choose
the best projection method when a material with a
texture map is applied, if you are not satisfied with
the look of the texture you can change the
projection setting manually.

1. Close the Appearance dialog box by clicking
on the Close button.

2. Inthe browser, locate the component
labeled Grip 2:1 and right-click on it.

3. Select Find in Window to bring the partin
the center of the screen.

4. Zoom in further so that you can clearly see
the texture map on the surface.

5. Right-click on component Grip 2:1 and select
Texture Map Controls from the dropdown
menu to open the Texture Map Controls
dialog box.

6. Inthe dialog box, change the Projection
Type to Box

7. Click OK to accept the change.

Try selecting the other projection types to see the
different results. In some cases you may have to
choose an axis for a projection direction. In those
instances an axis widget will appear, simply click on
the axis that best matches the direction you would
like to project.

© TEXTURE MAP CONTROLS

Projection Type Box

OK Cancel
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Step 5 — Edit and duplicate a material

9.

In the browser locate the component
labeled Blade:1

Right-click on Blade:1 and select Isolate
from the drop down menu list.

a. All of the other components
disappear leaving Blade:1 in the
window.

Right-click on Blade:1 and select Find In
Window from the drop down menu list.
Right-click on Blade:1 and select
Appearance from the drop down menu list
to open the Appearance dialog box.

In the Appearance dialog box, double click
on the Stainless Steel — Satin material in
the In This Design section.

Click on the button labeled Advanced... to
open the advanced editor window.
Change the name to Stainless Steel -
Blade by click on the name field.

The Roughness setting controls the
amount of reflection in the material,
change the setting to 0.50.

Click OK.

10. Right click on Stainless Steele — Blade and

o N N NN

w E7 Construction
.

o Show/lnde

Blade

Right: Opacity Control

 Show All Components

@ Physical Material

S { Appearance

9 ()
Y (8
C-‘ Left: ll Isolate
9 ()
¥ ()

Crip 2 \,U Texture Map Controls

Properties

Find in Window

8600 Material Editor

Stainless Steel - Satin

v Parameters
Color [RGB 203 203 203

Roughness 10.50 IR
> Relief Pattern (Bump)
»  Cutout
» Advanced Highlight Controls
G- OK Cancel Apply
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select Duplicate from the drop down
menu.

a. This creates a second material
called Stainless Steele — Blade that
has the exact same settings as the
original.

11. Double click on the copy Stainless Steele —
Blade material to open the Material
Editor.

12. Change the name of the material to Blade
Face

13. Change the color to 75,75,75.

14. In the Appearance dialog box change the
Apply To: setting from
Bodies/Components to Faces

a. Now you can only apply materials to
selected faces on a
body/component

15. Drag the Blade Face material to the side
face of Blade:1

16. Repeat this step on the other side of
Blade:1 so that both side faces have Blade
Face applied.

17. Close the Appearance dialog box.

18. Right-click on Blade:1 in the browser and
select Unisolate to show the rest of the
design.

NOTE: If you apply a material a body that already
has a material(s) applied to one or more of it’s
faces you will be presented with a choice to keep
or remove appearances applied to the faces:

Keep - all of the existing materials on the face will
not be replaced with the new material you applied
to the body.

Remove - all of the materials on the faces will be
replaced with the new material you applied to the
body.

¥ In This Design

Unassign and Delete
Add To Favorites

Blade Face © APPEARANCE

¥ Apply To:

_ ‘] Bodies/Components O
Faces ®

¥ In This Design

Rotation  0.00

Advanced...

| pe [N 1 e 8 1 — N
- o M - M n n
Scale 0.00 =

Done
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39.Apply A Decal

In this section you will apply an image of the Autodesk logo to the body of the utility knife using the decal

tool.

Step 1 — Download the image file

1. Inthe Data Panel find the item named
Autodesk Logo.jpg.

2. Double-click on the thumbnail to launch
A360.

3. Click on the blue Download button on the
upper right side of the window.

4. Place the file in a location where you can
easily find it. Your desktop for example.

| Name

[a7] Autodesk Logo.jpg

« Autodesk Logo
B} vt b

.

“neo B

Step 2 — Apply the decal

1. Select Setup > Decal
a. The Decal dialog box opens.

2. Click on the body of the utility knife to
highlight it. This is the surface you will
apply the decal to.

3. Inthe Decal dialog box, click on Select
Image

4. From the file menu go to the location
where you saved Autodesk Logo.jpg, select
the file and click Open.

a. Theimage appears on the face you
selected with a move manipulator
similar to the one you use for
moving objects.

b. The Decal dialog box also expands
to show additional inputs for
distance, angle and scale.

© DECAL
Select Face
Select Image
Opacity

Chain Faces

100 @ eo——)
@

Cancel
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Step 3 — Adjust the decal

1. Adjust your view of the knife so that you
can see the side of the handle

2. Use the rotate handle on the manipulator
to rotate the decal so that it is lined up
with the handle.

3. Use the XY Plane scale handle to scale the
decal down.

a. You can also input 0.85 in the Scale
Plane XY field in the Decal dialog
box.

4. Click OK to accept the decal location.

40.Environment Settings

The Environment Setting controls the lighting, background color, and visual effects in the rendering
workspace. In Fusion 360 an environment dome with an environment image map (called a high dynamic
range image or HDRI) attached to it constantly surrounds the 3-D model. These images reflect in the
surface of your model and are used to simulate lighting.
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In this section we will choose the environment, change the background color and turn on effects.

Step 1 — Change the Environment settings

In the Environment section you can pick the type of
environment map you want to use. There are eight maps
to choose from. Six of them are designed to simulate a
photo studio set up. The remaining two (Plaza and
Snowfield) are HDR photos of outdoor environments.

5. Click on Setup > Environment.
a. There are 3 main sections to this tool:
i. Environment
ii. Background Color iii.
Effects

6. Select several styles from the dropdown list.
Notice that the reflections change as well as the
pre-assigned background color for each style.

7. From the Style dropdown list select Sharp
Highlights.

8. Use the slider next to Exposure to change the light
level in the scene. Pick an exposure setting you
like.

a. If you want to go back to the default setting
type 0.0 in the field next to the slider

9. Use the slider next to Rotation to rotate the
environment image around the dome.

b. Asyou move the slider you will see
reflected highlights change on the design.

10. Rotate the environment until you see a highlight
across the right side of the knife.

c. You can also type 57 in the field next to
Rotation.

© ENVIRONMENT

¥ Environment

Style

Exposure [-3, 3]

Rotation [-180, 180]

¥ Background Color
From Environment

Custom Color

v Effects
Cround Shadow

Ground Reflection

@ Sharp Highlights
Rim Highlights
Cool Light
Warm Light
Soft Light
Crid Light
Plaza

Snow Field

@!—_-'

U
g

Close
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Step 2 — Choose a background color

By default the background color is defined by the
environment style you choose. You have the option to
change the background color to whichever color you want.

1. Inthe Background Color section click on Custom
Color.

a. The background changes to white.

2. Click on the white swatch next to Custom Color to
open the color chooser dialog box.

a. This dialog box is similar to the color
chooser in the material editor. You can
pick colors by using the sliders or enter an
RGB value.

3. Keep the background color as white.
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Step 3 — Change the Ground Effects

You have the option to have your design cast a shadow or
to reflect your model on the ground plane of the
environment.

1. Click on the button next to Ground Shadow.

a. Now you can see a shadow being cast on
the ground plane.

2. Inthe Environment section change the rotation
value.

a. Notice that the shadow location is
changing based on the location of the light
sources in the chosen environment style.

3. Click on the button next to Ground Shadow to turn
it off.

4. Click on the button next to Ground Reflection.

a. Now you can see a reflection of your
design on the ground plane.

Correct shadow computation takes a lot of time to render.
If you want to speed up the render time avoid using
ground shadows.

In the Display Settings at the bottom of your screen there
are Effects setting that can affect your rendering. In
particular:

Ground Plane — turning off the ground plane will turn off
ground shadows and ground reflections.

Ground Shadows and Ground Reflections — are the same
commands that are in the Environment > Effects section.

All the other commands in Display Settings only affect the
GPU rendering in your modeling window (See Rendering
section for definition of GPU rendering) and will not affect
the results of Rapid Ray Tracer or Cloud renderings.

0% o

160




Autodesk Fusion 360 training

41.Rendering

Now that the design has materials applied and the environment is set correctly it is time to create a
rendered image. There are 2 types of rendering methods in Fusion 360:

Graphics Processing Unit rendering (GPU) is the rendering you see in the modeling window and uses
your computer’s graphics card to show the materials and lighting that have been assigned to your model
and is similar to the technology used in computer gaming. This method uses the least amount of
resources on your computer to create the images. It shows the materials assigned to your design in real
time but is not photo-realistic. The analysis tools in the Model >Inspect dropdown (zebra, draft and
curvature map) also use GPU rendering to show the results.

Rapid Ray Tracer (RRT) in the Rendering Workspace can be used to create photo realistic images from
your Fusion 360 models. Ray Tracing attempts to simulate the natural flow of light in your scene using a
technique called Global lllumination (GI) which takes in to account not only the direct light that comes
from a light source but also indirect light that reflects off of other surfaces in your scene. The Real Time
Ray Tracer requires you to let the rendering engine complete multiple iterations in order to get a high
quality image — during this time you cannot interact with the workspace or the rendering will restart.

Under Render — Ray Tracing there are 3 quality settings Quick, Normal and Advanced

Quick: At this setting the materials in the scene are
approximated as either completely polished or completely
diffuse and completely ignores indirect light. In the rendered
image you will see reflections but you don’t get any indirect

© RAY TRACING

() Settings
Quality — light. This can be considered as a type of enhanced GPU mode.
; Quick
,‘t‘:,";f:n‘;f+ ® :Z'v;"::ec Normal: At this setting the materials are approximated as either
e completely polished or completely diffuse and the indirect light in
Fause Disable the scene is also approximated. This setting allows you to getto a
| noise free image quickly and get a good view of the total light in
cose the scene.

Advanced: This setting does a full physically based rendering with full and accurate simulation of direct
and indirect light and a full simulation of all material properties. In this mode the image will start off
noisy before the image has converged and can take a long time to generate a photo realistic image.

Explore Fusion 360 rendering: In this section you will change the settings of the Render > Ray Tracing
quality settings to observe the differences, and use Render > Capture Image to save a PNG file to your
desktop.
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Step 1 — Start the Rapid Ray Tracer © RAY TRACING
W Settings
1. From the Render toolbar select Render > Enable 2
. Quality Normal v
Ray Tracing.
a. The Rapid Ray Tracer starts and the Ray Elapsed time: 9 sec
Tracer dialog box opens. Resione: 14

Image refinement will continue until interrupted.

Pause Disable

Close

(Sample screenshot)

Step 2 — Change the Quality setting

1. Set the Quality setting to Quick

a. Theimage clears up rapidly but the
image is not high quality
2. Change the Quality to Normal

a. Theimage clears quickly but you will
notice that the edges of the model look
jagged or pixelated and will slowly
smooth out as the number of iterations
rise.

3. Change the Quality to Advanced.

a. Theimage is very noisy to start and will
continue to clear up over time.

The Rapid Ray Tracer is a real-time ray tracer, meaning that as soon as you click on the Enable Ray
Tracing icon your computer will start rendering the image immediately. The image will start off noisy
and will start clearing up. If you change the orientation of the model or change materials and
environment the Rapid Ray Tracer will restart the rendering process.

The length of time needed to create the image is dependent on the Quality setting and the number
iterations (or passes) that are needed to create the image.

Because materials and lighting are approximated, Quick mode creates an image in a short amount of
time.

For the Normal mode you usually only have to run around 10 iterations to get nice anti-aliased edges
and get the noise in shadows to disappear. This will vary somewhat depending on materials and lighting
but in general you would need quite few iterations. Once the image is free of noisy shadows or aliasing
the image will not get better by letting it render longer.
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For the Advanced mode the amount of time needed to create a good image will vary a lot more. Some
scenes and some materials will take a lot longer to get noise free. Frosted Glass is one such material for
instance. In general you usually need a couple of hundred iterations for a relatively complex scene to get
totally noise free. The length of time needed is totally scene and material dependent so really complex
scenes may need up to 500 iterations or more. In the Advanced mode you can generally see if that if an
image looks noisy, it will benefit from longer rendering time.

Moo b DKL ‘UIUM\QH\_‘B' »¥RYVOO

Advanced Mode — 5000 iterations

For the image above a range of 1500 — 2000 iterations should be sufficient to create a high-quality
image.

21
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Step 3 — Pause and Disable the Ray Tracer

1. Inthe Ray Tracer dialog box — click on the
Pause button

a. The render pauses and both the Elapsed
Time and Iterations stop counting.
2. Click the Continue button to let the Ray Tracer
continue rendering where it left off.

3. Click on the Disable button to turn off the Ray

© RAY TRACING
W Settings

Quality Normal

Elapsed time: 52 sec
Iterations: 74

Tracer.
Continue Disable
You can also click on the Disable Ray Tracing icon in the
tool bar to disable the render.
Close
Step 4 — Create a Normal quality Ray Trace and Capture
an |mage 8.0.6. Image Options
Image Resolution
. | Current Document Window Size
Select Render > Enable Ray Tracing. —— — W: 1600
2. Change the Quality setting to Normal Height {4.85 Inches H:609
Resolution 300 Pixels/Inch

a. Letthe Ray Tracer run for about 120
seconds or until you are satisfied with
the look of the rendering.

3. Hit the Pause button in the Ray Tracing dialog
box.
4. Select Render > Capture An Image

a. The Image Options dialog box opens

b. Inthe Image Options you can change
the size of the image you want to save
and have an option to create a
transparent background.

5. Leave the Image Options at the default and click
on OK.

6. Inthe Save As box enter a name for the file and
set a location to save the image.

7. Click on the Save button.

v/ Lock Aspect Ratio

Transparent Background

v/ Enable Anti-aliasing

.00 Save As

Save As: | Utility Knifel
Tags:

Where: | [&]] Desktop

Files of type: | PNG files (*.png)

Cancel |

| Save |

A360 Cloud Render is also a ray trace renderer that uses the cloud resources in A360 to do the image
calculation rather than your desktop resources so you can continue to work while the images are being
created. The cloud renderer automatically creates small sized rendered images based on the Top, Front,

164




Autodesk Fusion 360 training

Right and Home named views in your browser every time you save a new version or an auto save is
done.

If you want to create an A360 Cloud Render of a specific view you need to create a new named view.

In this section you will locate the cloud rendered versions of the knife design and create new named view
for a custom rendering.

Step 1 — Open data details in A360

1. Click on the icon in the upper left corner of the
screen to open the Data Panel.

2. Find the Rendering: Utility Knife file in the list
and click on the information icon in the bottom
right.

a. A window opens below the file to show
additional information.

3. Click on Open details in A360

a. Your default browser will launch and
take you the item details page of the
A360 project

b. By default a lite 3D version of the model
is shown

@< Rendering outline.... @ Rendering: Utility

Rendering: Utility Knife

Open details in A360

4. Click on the picture icon on the left hand side of '
the window to show the renderings

a. You are now able to see the renderings

that were automatically generated e
using the A360 cloud render. By default | | ymo

=g =
you can see the last version you saved. — =T
Thumbnails of the rendered named -
views are visible on the left side of the O‘\:

window. Clicking on any of them will
show you larger version in the main
window.

5. Hover your cursor on any of the thumbnails to » s
show additional information about the image.

6. Close the window by clicking the X in the right
corner.

Close your browser window.
Return to Fusion360.

Close the Data Panel
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Step 2 — Create new Named View

1. Inthe browser click on the small arrow next to
Named Views to expand the list of current
named views.

a. Named Views are basically preset
camera shots. By default there are Top,
Front, Side and Home

2. Click on any of the named views to see that
preset.

3. Arrange your design in the main window in a
way that you would like your A360 Cloud
Rendered image to look.

4. Right click on the Named View heading in the
browser.

5. Click on New Named View in the drop down
menu.

a. Anew named view is created based on
the current window configuration with
the label NamedView

6. Double click on NamedView to highlight it and
type Render to change the label and hit enter

a. The label has changed to Render

7. Click on the Save icon to save a new version of
the design.

Name views can also be deleted or updated to a new
camera position by right clicking on the named view and
selecting Delete or Update Named View.

N Rendering: Util... X ‘
SETUP

RENDER

LI @%el @©d

<« BROWSER

a 0 &) Rendering: Utility Knife v24

TOP
FRONT
RIGHT
HOME
[ units: mm
| B R B &rm
® Rendertogeunit.. %
sene pr—
L.l ®%e @id
« sRown e

4 ) [ Rendering: vility Knife v24
a FLNezdYiens.,
B Toe
&l mowT
M wowr
B wome
[fmender ]
0 vaitsimm
v O F) odga
b O seims
b Q) Canvases
b D[ Sketches
b Q EJ Constriciion |
b (G sade A0
=

New Named View
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Step 3 — Download the image from A360

1.

Following the previous steps navigate back to
the thumbnails of the A360 Cloud Render.

a. A new thumbnail has been added called
Render.
Select any of the rendered thumbnails to see
the larger image in the middle of the screen.
Click on the Actions button at the bottom of the
window.
Select Download Image from the menu.

A360 Cloud Rendering service offers you the
opportunity to re-render any of your current thumbnail
images with new render settings. Depending on the
type of entitlement you have some of these options will
cost cloud credits.

§ Rendering: Utility Knife
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Drawings
Overview

This drawings functionality allows you to create 2D drawings from your Fusion 360 designs and supports
core drawing tools, which give the ability to generate PDF and DWG documentation of your Fusion 360
model. When you create a drawing, it is created as a derived document of a Fusion 360 model, and it
shows up in the Data Panel as a unique derived item in the active project.

Learning Objectives
*  About Fusion 360 Drawings
* Create a Drawing of a model
e Create Views
* Create & Edit Annotations
*  Drawing Settings and Preferences

*  Output the Drawing

Introduction to Drawing Views

A drawing view is an object that contains a 2D projection of a 3D model.

When you create a drawing from the Fusion 360 modeling environment, the system automatically
launches a new tab of the Drawing workspace and generates a 2D projection of the components you
select. The drawing view generated is referred to as a base view. Once you place the base view in the
drawing, you can generate orthogonal and isometric projected views from it.

Projected views inherit the properties of the base view by default. When you change the properties of
the base view, the projected view properties also change. However if you override a property of a
projected view, that property stops following the changes you make to the base view.

Note: When creating a drawing, the system picks up settings such as the projection angle, annotation
format, and the drawing border and title block from Preferences.
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42.Create a Drawing

In this section you will open the design file for the Utility Knife and learn how to create a new drawing of
the assembly.

Step 1 — Open the Data Panel

In this module we will be using the 08_Drawings
Utility Knife file to complete the exercise. If you
haven’t set up a new project and uploaded the EE! B~ H &~ ~
necessary designs, please follow the steps in the .

Introduction module. Open Data Panel [TOEEES

CREATE MO
1. Click on the icon in the upper left to open || ’4,‘,“ g [
the Data Panel. | ] Y
2. The Data Panel will slide open
«« BROWSER

Step 2 — Open the design

1. Atthe top left of the Data Panel, select the
project where you uploaded 08_Drawings 3 o
Utility Knife. Fusion Training

2. Double-click on the design called
08_Drawings Utility Knife to open the
design in Fusion 360.

3. When the design has opened in your
modeling window, click on the ‘X" icon to | Name
close the Data Panel.

Step 3 —Initiate a new Drawing

B = v = v
1. Click on the File dropdown menu from the

top menu bar. ’ I New Design
2. Select New Drawing from Design from the Mo New Toolpath from Design SSEN
file menu dropdown. ’ ~! New Drawing from Design ﬁl\
i Related Data p | PN

Open Details in A360
w BR Cava

2ave -l ivo

4 Save as 1

Export...
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Step 4 — Choose Assembly

1. Select Full Assembly from the dialog and
click OK to initiate the drawing.

2. Notice that a new tab is automatically
generated in Fusion 360 of the Drawing
workspace.

Note: If you un-check “Full Assembly” from the
New Drawing dialog, you have additional controls
to pick any set of components to create a drawing

@ NEW DRAWING FROM DESIGN

FullAssembly &)

from if the full assembly is not what you are Cancel
looking to document.
Step 4 — Commit a Base View
1. Move your cursor around the screenand | ...
see the Base View preview is attached to g
the cursor. /] ﬂ ? R
) 2 '[ E Orientation From v
2. Click on the top left quadrant of the sheet ‘ : o = =
to place the view v Edge Visibility
3. Click OK to commit the view. | s i o z
Tangent Edges Off v
Interference Edges On v
Note: Notice that after the view is committed, the
shaded preview matures into a 2D line drawing of IS | cancel

the view.
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About Projected Views & View Options

Projected views maintain a parent-child relationship with the base view it was generated from. They
inherit their properties from the parent base view. If necessary, you can override them after you create
the projected view.

The projection angle defines the method employed to generate projected views.

first angle

Jde ET

third angle

©d

First Angle Projection

When you use first angle projection, projected views placed to the right of a base view depict the
appearance when viewing it from the left. Projected views placed below the base view depict the
appearance from above. The ISO drafting standard specifies that drawings use first angle projection.

Third Angle Projection

When you use third angle projection, projected views placed to the right of a base view depict the
appearance when viewing it from the right. Projected views placed below the base view depict the
appearance from below. The ANSI drafting standard specifies that drawings use third angle projection.
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43.Finish the layout:

Now that you have created a Base View of the model assembly, you will learn to create projected views
and edit their properties to create a complete drawing layout.

Step 1 — Initiate the Projected View
command

1.
2.

Click Views > Projected View.

Select the existing Base View
as the parent view that the
projected views will be created
from and associated to.

PPN Projected View

Step 2 —Place the views

1.

2.

3.

Drag the cursor to the right of
the base view, and notice that
the projected view is
previewed based on this
alignment.

Select to the right of the
existing base view to place a
projected view.

Select to the bottom of the
existing base view to place a
second projected view.

4, Press Enter to finish the task

Note: Projected views inherit all its
properties from the parent. When the
properties of the parent view change,
the corresponding properties on the
projected view also change.

(S

‘

’ i

l
|

oD
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Step 3 — Move the right view

1.

Click anywhere inside the
selection boundary of the right
projected view to activate it.
Click the center grip to drag
the view.

Move the view to a new

location at the far right of the
layout.

e A ——
o =~
7 W\

“ GARSAS P
AN G
ol AN st
. derrrrsd

P

e S

[PRoEGT
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Step 4 — Move the bottom view

1. Click anywhere inside the @
selection boundary of the -
bottom projected view to
activate it.

2. Click the center grip to drag
the view.

3. Move the view to a new
location at the left bottom of
the layout.

&
)

e Towio =

Ryt T

T

A~

.

s,
i
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Step 5 — Create an isometric base view }utodM
= E- H +~
1 Modeling: Utility X ‘

Click Views > Base View.

2. Click to place the view in the
center of the sheet layout.

3. Set the Orientation to NE
Isometric.

MODIFY

i

4, Click OK to commit the view

© VIEEW PROPERTES

Orientation D NEIsometric ¥ |

Scale 12 v

v Edge Visibilty | T
Hidden Lines Off v

Tangent Edges Full Length v

Interference Edges  On 5 2

oK Cancel
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View Properties

Hidden Lines — Select On or Off from the drop-down list to display hidden lines within the selected base
view. The Hidden-line representation suppresses or exposes lines, edges and other objects that are
located behind other three-dimensional objects. This view property can be particularly helpful when
trying to visually communicate the inner workings or dimensions of a complex assembly or part.

Hidden Lines OFF Hidden Lines ON

Tangent Edges — Select Full length, Shortened or Off from the drop-down list to display Tangent edges
within the selected base view. Tangent edges mark the transition between a flat surface and a rounded
edge, most commonly seen as filleted edges. Tangent edges can be set to Full Length, Shortened, or Off.

Tangent Edges Off Tangent Edges Shortened Tangent Edges Full Length
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Interference Edges — Select On or Off from the drop-down list to display of Interference edges within
the selected base view. An interference edge occurs when two faces of two components intersect.
When Interference Edges are turned on, an edge is displayed that shows where the two components
meet. When selected, associated drawing views are to display both hidden and visible edges that
were previously excluded due to an interference condition (press, or interference fit conditions,
threaded fasteners in tapped holes where the hole feature is modeled with the minor diameter).

Interference Edges Off Interference Edges ON

44.Edit the layout views

Now that you have created a base view and several projected views of the model assembly, you will
practice using the View Properties settings to further customize the view layouts.

Step 1 — Edit the isometric base view
© VIEW PROPERTIES H

Orientation €D NElsometric  ~

1. Double-click anywhere inside Scal & :
the selection boundary of the e :
isometric view to activate it. 2. TangentEdges  FulLengtn
Select the Scale ratio in the View pimete -

Properties dialog box to change oK

the scale. |
3. Change the Scale to: 1:1

4. Click OK to accept the drawing
view changes.

If the projected view properties are
changed, they no longer inherit the . i
settings of the base view.
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Step 2 — Edit the right projected view

Double-click anywhere inside
the selection boundary of the
right projected view to activate
it.

In the View Properties dialog
box, click Hidden Lines and
select On.

Click Close to accept the
drawing view changes.

When the projected view properties are
changed, they no longer inherit the
settings of the base view.

© VIEW PROPERTIES

Scale 1:2 (From parent) «

¥ Edge Visibility
Hidden Lines

Tangent Edges Off (From parent)

Interference Edges @ On

Step 3 — Edit the bottom projected view

1.

Double-click anywhere inside
the selection boundary of the
bottom projected view to
activate it.

In the View Properties dialog
box, change Tangent Edges to
Full Length.

Click Close to accept the
drawing view changes.

I ==

© VIEW PROPERTIES

Tangent Edges

Interference Edges @ Full Length
Shortened
Off

Scale 1:2 (From parent) ~
¥ Edge Visibility
Hidden Lines Off (From parent) ~

By now, your drawing should look something like this:
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45.Text and Annotations

At any point in the drawing creation, you can add a variety of text and annotations to the drawing and
the views to document additional detailed information. The tools for adding annotation and text to a
drawing include:

Dimension: Linear

-

Creates a horizontal or vertical dimension.

Dimension: Aligned

A\" Creates a linear dimension that is aligned with the origin points of the extension lines.

Dimension: Angular

A

1 . . .
0 Measures the angle between selected geometric objects or 3 points.

Dimension: Diameter

® Creates a diameter dimension for a circle or an arc.
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Dimension: Radius

@ Creates a radius dimension for a circle or an arc.

Text

A

Creates single and multi-line text.

Leader

'/— Creates a leader note.

46.Text and Leader Notes:

In this section you will learn how to create, reposition and edit text and leader notes in the drawing.

Step 1 — Create Text

Click Annotation > Text.

2. Select two corners below the
Isometric Base View to create a text
box.

3. Type the following text into the text
box: NE Isometric View

4. Select anywhere outside of the text
box to commit the action.

5. Repeat process to add text below

the to the initial base view with the
text: Front View

6. Repeat process to add text below
the right projected view with the Specify opposite corner or
text: Right View

7. Repeat process to add text below
the bottom projected view with the
text: Bottom View
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Step 2 — Create Leader Notes
A

Steel blade
1. Click Annotation > Leader.
2. Click near the blade of the bottom

view to place the start of the leader.

3. Click outside the view to place the
end of the leader.

4. Type the following text: Steel blade

5. Select anywhere outside of the text
box to commit the action.

Step 3 — Reposition Leader Notes

1. Click on the leader note to activate. [ emmm +ateel biade

2. Dragthe leader note using the text
grip to the left so that the leader is at
a 90 degree elbow.

3. Press the Esc key to commit the
changes and exit the command.

Step 4 — Edit Text

L \ 1 1 1 4’
1. Double-click on the leader note to Steel
activate the text editor. blade

2. Dragthe <> to the right to format
the text into 2 lines. V

3. Select anywhere outside of the text
box to commit the action.
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47.Dimensions

In this section you will learn how to create, reposition and edit a variety of dimension types in the
drawing.

Step 1 — Create linear dimensions
ANNOTATION

2. Click the two midpoints of the
bottom view and a preview is
displayed on your curser.

3. Click again to place the
ﬁ 0.78
Midpoin

1. Click Annotation > Linear
Dimension.

dimension.
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Step 2 — Create aligned dimensions

Click Annotation > Aligned
Dimension.

Click the top edge and bottom
point of the cutting blade of the
right view.

Move the cursor out to the left
and see a preview of the
dimension.

Click again to place the
dimension and finish the
command.

0.83

o

SA

Aligned Dimension

N

-

|

\ @

<

Step 3 — Create angular dimensions

1.

Click Annotation > Angular
Dimension.

Select the left curved edge of the
front view.

Move the cursor out to the left
and see a preview of the
dimension.

Click again to place the
dimension and finish the
command.

\ION

4\7

Al (

Angular Dimension

o

18.16°

=

{Front View
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Step 4 — Create Radial Dimensions

1.

Click Annotation > Radial
Dimension.

Select the blade slider of the
right view as the circle to
dimension.

Move the cursor down and to
the left and see a preview of the
dimension.

Click again to place the
dimension and finish the
command

AW

Step 5 — Create diameter dimensions 1.

Click Annotation > Diameter

Dimension.

2.

Select the circular boss in the
webbing of the right view as the
circle to dimension.

Move the cursor up and to the

right and see a preview of the
dimension.

Click again to place the
dimension and finish the
command.

, O Q A
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Step 7 Edit dimensions

Double-click the linear

1. dimension on the bottom view
to activate it.

4. Replace the current value with h
0.80.

5. Select anywhere outside of the
text box to commit the action
and see the override

Step 8 Return dimension to measured
—value

1. Double-click the linear
dimension you just edited.

2. Highlight the text and delete the
“0.80” text.

0.78in

3. Select anywhere outside of the
text box to commit the action
and see the initial associated
value (0.78 in).

By now, your drawing should look something like this:
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From Vew
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Zomom View posmoves 00 | |

48.Drawing Settings & Preferences

You can change settings such as the default projection angle, sheet size, title block, annotation
properties and dimension precision.

The default settings are applied whenever you create a new drawing. If required, you can override some
of the settings once the drawing is created.

Change Drawing Settings: Making adjustments to the Drawing Settings are local and drawing-specific.
These preferences will be used as the default override for the active drawing only.

Note: If you would like any of these settings to permeate as a default in future drawings, you can use the
same workflow as below in the Preferences dialog. The Preferences dialog can be found in the
application bar under Your Name:
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Step 1 — Open Document Settings

On the application bar,
click the file dropdown
menu.

Select Document Settings
to display the Document
Settings dialog box.

New Design
New Toolpath from Design
New Drawing from Design

Related Data

Open Details in A360

Save

Save as

Ctr+S

Export...

=i =

|

Step 2 — Edit annotation
preferences

Check the box for
Annotation Unit Display.
Change the Annotation
Text Height to 0.24.

Change the Angular
Dimension Precision to
123,

Click OK to accept the
changes

Annotation Unit Display

Annotation Font [Arial

Annotation Text Height [0.24

Linear Dimension Precision [.12

Angular Dimension Precision [.123
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Step 3 — Edit title block

PROJECT

Training Module 8 - Drawings

TITLE

Click Annotation > Text.

2. Add a description to the
Project section of the title aeroved_Timera ‘

CHECKED | —

block DRAWN SCALE [WEIGHT JENLU

Box Cutter

CODE

SIZE DWG NO REV

3. Right-click and select
Repeat Text.

4. Add a description to the
Title section of the title A Repeat Text

eat Text |

block.

5. Right-click and select Delete 3 | CA EdtView |
Repeat Text. Undo 4= |

6. Add a description to the = .
Approved section of the Move | £ Projected View |
title block.

Annotation ¥ ;

Associatively Update the Drawing

Any change you make to the model's geometry, the drawing views are immediately updated to reflect
the changes.

The 3D models are likely to change even after drawing views are created and annotated.

If any annotations associated with the drawing view geometry get disassociated because of the model
change, badges are displayed on the screen. To delete or manually re-associate these badged
annotations to the view geometry, you can snap to specify the points or select the objects you want the
dimension to get re-associated.
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49.0utput the Drawing

When the drawing is completed, you have the ability to output the layout to either a PDF or DWG. Both
of these options creates a copy of the drawing and prompts you to save it locally onto your machine.

Step 1 —Save the drawing

1. Click File > Save. P il  New Design g: 1
2. Enter Utility Knife in the VIE New Toolpath from Desian TA
Name field. [ New Drawing from Design
3. Click OK. Related Data >
Open Details in A360
Al save Ctrl+S
. Save as
Nacrimant Cattinac
Step 1 - Output a PDF
OUTPUT
1. Click Output > Output
PDF.
2. Navigate to a desired local
location on your Output PDF
computer.
. M Output PDF =]
3. Click Save. OD [J2 » Patrick Miller » AppData » Local » CAM360 » nc [ 43 |[ Search ne )
Organize »  New folder =~ @
B Deskiop + Neme ’ Date modificd Type Size
& Downloads
%] Recent Places No items match your search.
» Autodesk 360
Ml Desktop
=4 Libraries
@ Documents
&) Music
[ Pictures
B Videos
2 Patrick Miller
18 NOVMILLERPAM _
File name:  Utility knife.pdf -
Save as type: | PDF Files (pdf) -
= Hide Folders Save
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Step 2 — Output a DWG

1. Click Output > Output
DWG.

2. Navigate to a desired local
location on your
computer.

3. Click Save.

OUTPUT
DWG :
Output DWG

|§ Output DWG =]
O\J [00 » Patrick Miller » AppData » Local » CAM360 b nc ~ [ 43 ][ Search nc £l
Organize v New folder @

T Favorites
Bl Desktop
1§ Downloads
%l Recent Places
& Autodesk 360

B Desktop
= Libraries
@ Documents
J’ Music
[E=] Pictures
E Videos
A Patrick Miller

File name:  Utility knife.dwg
Save as type: | AutoCAD 20132 Drawing (*.dwg)

“ Hide Folders

-

m

Date medified

No items match your search.

]
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Notes
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