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Preface

So you have a 3D printer and want to join the new Industrial Revolution! You want to make original designs and maybe even customize those designs to specific people. That means you can’t just download and print other people’s files—you need to rock that software yourself. Well, if you are just learning how to do that or have outgrown the “starter” apps, you’ve come to the right place! With this book you’ll soon be making your own designs with Autodesk’s Fusion 360 software. So pour your favorite beverage, pull up a computer for playing along, and read on. 

What Is Fusion 360?

Fusion 360 is a 3D design program (Figure P-1). Autodesk chose that name because many disparate software types are rolled into it. You can do computer-aided design (CAD), computer-aided manufacturing (CAM), and computer-aided engineering (CAE) tasks. Its CAD capabilities let you model just about whatever you want with it (Figure P-2). Its CAM capabilities let you generate NC code for CNC cutting machines—up to five axes—so you can cut, carve, and do rotary work. Its CAE capabilities let you analyze the model for optimal performance. Fusion 360 is not a building information modeling (BIM) program, but you can export its models in a format that will import into a BIM program.


[image: c00f001.tif]
Figure P-1: Fusion 360



[image: c00f002.tif]
Figure P-2: A mug holder in the Fusion 360 gallery


Fusion 360 can animate (make videos), render (add lifelike colors and textures), and display the model as a set of scaled, 2D drawings. It lets you arrange the model’s parts into an assembly. Many proprietary file types can be imported into it. You can also collaborate on your projects using A360, an online Autodesk workspace integrated with Fusion.  

Fusion 360 is a robust program, and it can be complicated, but it is still suitable for all levels of user. Whether you’re new to modeling, a hobbyist, or an experienced engineer, you’ll find this software useful. Browse the Fusion 360 gallery to see designs created by users like you (gallery.autodesk.com/fusion360). Many are downloadable. 

In the Cloud

Fusion operates online, and all your files are saved online. This means you’ll never lose them and always have access to them. However, you download the program onto your PC, Mac, or mobile device. Working online offers the most functionality, but if your Internet isn’t working, or if Autodesk’s servers are down, you can work offline. You can also store your files offline.

Types of Modeling

Modeling is 3D drawing. Fusion lets you model three ways: freeform, solid, and surface. 


Freeform Modeling This makes hollow models composed of polygons (Figure P-3). You sculpt the model’s surface by pushing and pulling the polygons to make curved, flowing shapes. 



[image: c00f003.eps]
Figure P-3: Polygons are flat planes that have at least three straight sides.


There are different kinds of freeform modeling, such as polygonal, NURBS, and T-splines. Fusion’s freeform modeling uses T-splines, a system that combines the best of polygonal and NURBS. It lets you add detail only where needed, create nonrectangular polygons, and easily edit complex freeform models (Figure P-4). T-spline surfaces can contain areas with differing levels of detail, and control (editing) points can be added only where needed. They can be converted to a NURBS surface if you want to export your model into another program. You can also convert it to a solid model.



[image: c00f004.eps]
Figure P-4: T-spline freeform models are easily edited.


Solid Modeling In this system you add and subtract primitives—geometric forms such as cubes and cylinders—to and from each other. This process is technically called constructive solid geometry (CSG) modeling. You can also sketch 2D shapes and perform operations to turn them into 3D volumes, a process technically called boundary representation (BREP) modeling (Figure P-5). When sliced open, solid models have volume inside. 

Surface Modeling This makes solid-appearing objects, but when sliced open, they’re hollow inside. They only have surface area, not volume. 



[image: c00f005.tif]
Figure P-5: A solid model consists of solid volume forms.




Parametric and Direct Modeling

Fusion lets you model two ways: parametrically and directly.


	Parametric: You design using constraints and parameters. You can edit dimensions individually; for example, if you model a wall 6 inches wide, that wall will remain 6 inches wide even if you double the overall floor plan. Parameters can be changed by accessing them on a timeline of actions that appears as you work. Everything upstream will automatically update to accommodate the change. 

	Direct: You manipulate a model by simply pushing, pulling, and twisting it. It’s easier to edit, but the lack of a timeline means you can’t change features and see everything upstream automatically update in response to those changes.



Generally speaking, direct modeling is easier and more intuitive than parametric modeling. If you’re already used to working with a direct modeling CAD program, you might choose Fusion’s direct modeling mode to most resemble what you’re used to. Parametric design requires a different thought process because of feature dependencies—that is, almost every item’s existence depends on something else existing. However, parametric modeling is best for complex engineered items because the ability to make size changes and have everything update around those changes can be invaluable during the design process. 

Some parametric modeling functions are unavailable in direct modeling, and some direct modeling functions are not available in parametric. Solid and surface models can be created parametrically or directly. Freeform models can only be created directly. 

What We’ll Do in This Book

This book shows beginning and intermediate Makers how to use the Fusion 360 software. The goal is to build confidence with projects of increasing complexity, each showing new techniques. No prior modeling knowledge with this, or any CAD program, is assumed. We’ll do parametric, direct, solid, surface, and freeform modeling, and make an assembly with joints. We’ll discuss how to install Netfabb for Fusion, an add-on that analyzes digital models for problems. We’ll run one project through Slicer, which is another Fusion add-on that makes 2D pattern pieces from the model. We’ll make 3D documentation drawings from a project, and run another project through the CAM workspace. 

We’ll design projects from scratch, make them from imported sketches, and edit downloaded files. We’ll also discuss best practices for optimizing a digital model for fabrication. 

The first four chapters contain general sketching, modeling, and editing information, so read them first. The projects reiterate that information, explain it further, and build on it. Save the files after completion, because some projects are used in later chapters. Sidebar tips are included as appropriate—tips on using the software, printing, and solving common problems. 

What’s Needed to Run Fusion

These are the system requirements currently needed to run the software: 




	Operating system	Apple macOS Sierra v10.12; macOS X v10.11.x (El Capitan); macOS v10.10.x (Yosemite); Microsoft Windows 7 SP1, Windows 8.1, or Windows 10 (64-bit only)


	CPU type	64-bit processor (32-bit not supported)


	Memory	3 GB of RAM (4 GB or more recommended)


	Graphics card	512 MB of GDDR RAM or more, except Intel GMA X3100 cards


	Disk space	~2.5 GB


	Pointing device	Microsoft-compliant mouse, Apple Mouse, Magic Mouse, MacBook Pro trackpad


	Internet	A DSL Internet connection or faster




Note that while Fusion can be used with the pointing devices shown in the chart, a mouse that has two buttons and a scroll wheel is best. The left button selects, the right button brings up context menus and serves as the Enter key, and the scroll wheel rotates and zooms.  

3D Mouse Option

An option for both PC and Mac users is 3Dconnexion’s Space Navigator (Figure P-6), designed for modeling software. It works like a game joystick, combining a modeling program’s zoom, pan, and orbit navigation tools into one. It also tilts, spins, and rolls. The Space Navigator is used along with the traditional mouse. You left- and right-click with the traditional mouse, and move around the model with the 3D one. You can also program the tools you use the most into it, enabling you to access them by clicking anywhere on the screen.


[image: c00f006.tif]
Figure P-6: The Space Navigator mouse is designed for 3D modeling.


Download Fusion 360

You need a free Autodesk account to start your Fusion adventure. Create yours here: http://accounts.autodesk.com/register. This account will work on all Autodesk websites. Then download Fusion at http://autodesk.com/products/fusion-360/subscribe. It’s free for personal use and small businesses. All others purchase a monthly or annual subscription, with a Standard or Ultimate option (the latter offers advanced simulation and manufacturing capabilities).  

To get a free version, click the Free Trial tab at the site. On the next page, choose “Are you a student?” or “Are you a startup or hobbyist?”


[image: c00f007.eps]
Figure P-7: How to download a free version for students and hobbyists


Definitions

These terms are used a lot in subsequent chapters, so here’s an all-in-one-place reference for them.


Assembly A multipart design held together with joints to provide motion.

OEBPS/image_fi/453553f02/c00f004.png











OEBPS/image_fi/453553f02/c00f001.png
F AUTODESK' FUSION 360"

£\ AUTODESK
=








OEBPS/image_fi/453553f02/c00f005.png
Distance

Taper Angle

b Profile Piane.
R One Side.
I-lDistance

0.00 mm i
0.0 deg .

I New Body.

Cancel







OEBPS/image_fi/453553f02/c00f007.png
FUSION 360 couunny v swoes  coup R e Al

\ Fusion 360 free gD M/CAM desugn

Fusion 360 & Aeyous stusent?

FRE
somoo mEETRAL = £, hreyoua startup or hobbyist?





OEBPS/image_fi/453553f02/c00f002.png
e 6 66w # = o a o B







OEBPS/image_fi/453553f02/c00f006.png









OEBPS/image_fi/book_art/make_logo.png






OEBPS/image_fi/book_art/makermedialogo.png
MEDIA

AN FRANCISCO. CA





OEBPS/image_fi/453553f02/c00f003.png
Triangles Quadrilateral Pentagon
3sides 4sides Ssides

Hexagon Octagon
6sides Bsides











OEBPS/image_fi/book_art/cover.png
~Make:

Fusion 360 &
for Makers -

Autodesk Fusion 360
B OB H v oe-
@ Gears v1* [

T DB @ B =
oo | woorve | acseere~ | conem o | s

mmmmm UCT | INSPECT~ | INSERT:

[ cowens o 4-B0car g @@

Design Your Own Digital Models for
3D Printing and CNC Fabrication

LYDIA SLOAN CLINE






