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Design

By far, Autodesk Fusion merges all the

design tools (CAD, CAE, CAM) into the

easiest, most flexible unified tool ever.
(@nd the most powerful!)



What we will discuss:

—What is Parametric Modelling?
—Some real world Fusion examples.

—Basic Fusion Concepts and the interface
— Making stuff: starting with a 2D sketch vs. 3D solid
— Export formats for 2D and 3D for CAM

(i.e. 3d Printing, CNC Router, Online Job Shops)

— Advanced topics (Assembly and CAE)

—Fusion in Education:
— Alignment with Curriculum (Engineering Design 2)
— Collaboration and student design review/feedback/grading

HANDS ON SESSION



Design is a very
Iterative
Process!

Revisions to
interdependent
parts needs to
be built into the

design process.
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Parametric Modelling makes revisions easy.



What is Parametric Modelling?

Parametric:
1. Modifying a single dimension updates entire model.

2. Relative Dimensions—dimensions can be specified in terms of other
measurements so, revisions of parts with many dimensions is simple.
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Parametric CAD makes it easy to .
generate a lot of study models quickly. JoinerTrapRING v6 p
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So how do we use Fusion?
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Getting Started with Fusion 360 Tutofiats:

Learning Fusion 360 has never been easier.
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https://academy.autodesk.com/explore-and-learn
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Interface. Best to use a three button mouse with scroll wheel!
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Two Schools of Thought for CAD:
1. Started with fully dimensioned parametric sketch, then build 3D model.
2. Start with solid, then sculpt model to shape.

Good News is, Fusion allows both methods, but best practice is to begin with
a fully dimensioned sketch, create 3D part, then “sculpt” additional features using
create and modify menus.

¢ E +_
- | [
Egg Create Sketch

I D Line L
| Fl“et

@) Chamfer

@) Shell

L\S\ Draft

Origin F1] scale

Q Combine

%] Replace Face

Rectangle GI Extrude

Circle ument S¢ __

Cﬂ Revolve ument Settings

Arc

ed Views
Polygon

@ Ellipse
Slot
Spline

(M Conic Curve [q Split Face

Split Body

& Silhouette Split

- Point £ Thread
A Text \J Box

* Fillet 5] cvii
l* Trim ETJ Cylinder "ﬁ* Move/Copy
() Sphere = Align

-7/ Extend @ Torus

—I— Break .
=== Coil
Sketch Scale %

JL Offset

'\} Physical Material

. ) Appearance
@~ Pipe

L Manage Materials

Pattern
Circular Pattern Mu‘] Mirror
Rectangular Pattern Kﬁ Thicken

Mirror [ Delete
E‘ Compute All

Z Change Parameters

Project / Include @ Boundary Fill

Sketch Dimension D




Advanced Topics: Assemblies and CAE

Autodesk Fusion 360
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Export Formats

links our learning with real world opportunities...



Key Export Format 1: Drawings

Some manufacturing shops still need drawings—very easy in Fusion.
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Key Export Format 2: DXF
—DXF best for 2D parts, can be processed for CNC router.

@ AutoCAD 2014 File Edit View Insert Format Tools Draw Dimension Modify

L
+ | Top | 2D Wirefra;:re

SkotHook.dxf

Parts all sourced in carbon fibre
as 2D DXF parts.

DXF orginally created in Fusion



Key Export Format 3: 3D formats—for 3D printer or for CAM quotes
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Alignment with Curriculum (TASC Engineering Design 2)

In addition to the learning of parametric modelling tools as a practical lifelong skill, the development of Fusion skills .
well aligned with the curriculum:

“Through practical experiences, learners will

learn to use technology to design, test and appraise products, systems and solutions and have the
opportunity to identify and articulate further improvements and developments.”

Speciifically, projects can be designed to focus on Areas 1 and 4:

Area 1: Design thinking (50 hours)
Design underpins all engineering solutions. In this area of study, learners develop an understanding of
an engineering design process known as design thinking , and how this is applied to create solutions.

Area 4 — Major Project (40 hours)

In this area of study, learners will build on the skills gained in Engineering Design to propose and
develop their own engineering project. They will follow an engineering design process to conduct their
own research, ideation, design, development, and then perform an evaluation of their final product.

And the Criteria:
1. describe and apply engineering concepts

5. describe the application and impact of engineering on society
6. collect, represent, and interpret data
7. plan, organise, and complete activities



Collaboration Tools:

Autodesk Fusion 360 (Education License)
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Best of all, free Educational access!
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