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WHAT IS

GENERATIVE DESIGN?

Generative design generate several models based off

your design constraints and conditions. Basically
Cloud credits are a once you've told the Al your constraints and design
resource in Fusion criteria it gives you several models that could all
360 that can be solve that design problem. The final product made
used to process by the process is editable and printable.

Technical Pointers

certain jobs.
A hobbyist license
starts with 300.

The Generative design
process will set you back 25
cloud credits. It will cost 100

cloud credits to download

your chosen design.

As Kevin Kenndy puts it:

“You can think of generative design as a game of connect the dots. You need to define
where the dots are placed and the computer will output as many solutions as possible
based on the defined requirements. The computer, however, will not be able to change
the placements of the dots.”

From Generative Design - Designing a STRONGER Chair in Fusion 360
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CREATE A BASIC
SHAPE

To start, sketch the absolute basics of the design you want - think about
what the key components of your design are. For this pencil holder I'm
considering the base and top edge essential to define a basic shape.
There will also need to be an edge to hold of the pencils in.

WA CEe I o=s an0xna |8

Sketch a base

circle with a

~___ diameterof = m
: 70mm '
| ] H & - - @
Sngfemmmt .0 * And extrude - ==
aerem T Q Up 2mm :
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Construct an offset plane omn
60mm up on the z axis

P ES B 0 = N

N = @A

On that plane sketch anotl'ilé.;”
circle with an 80mm diameter

Then offset the circle by 3mm
and extrude this ring up 3mm
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MAKE A SECOND
RING

e T Next repeat the process for a

-t second ring. Construct an offset

0 : plane 60mm up from the first ring
& on the z axis

Then sketch a circle 70 mm
in diameter and offset that
circle by 3mm

b T Tw

Your finished model should
look like this odd thing

Now head to the
Generative Design
Workspace
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GENERATIVE _ " | . N = -
DESIGH i |. | J F;‘/ ....... 04 =: o] 5‘0 I ) = = ]
GUDI STUD 1T MODH DESIGN © HTIONS ~ IGN CRITERIA ~ JATERIALS RATE PLORE INSPECT S T
- BROWSER .
4 BB Generatve Studies \
1

[ wunis: custom \
First we’'ll use Preserve
Geometry to, as the name
suggests, to choose the

P I3 Fs  Generative Model 1[0
[> Bl Hamed Views
[ Ml Origin
[ @ Bl Cconstruction
[> W Model Components
FH . study1 |
@ (J Preserve Geometry
@ @ o i Geometry
@ [J Starting Shape
D & obecives
D 8  wasnutacturing
Pl = Load Caset [O]
part of the model we want

s #683Q @ 8 to preserve.

Assigns a preserve geometry to the selected body or
bodses.

Assign a preserve geometry to incorporate bodies in the
final shape of the design. These bodies don't change during ey 3 4 = L

the generation of outcomes. They display in green on the. DESIGNSMMCE®  DESONCONDTIONS®  DESONCRTERA®  WATERMLS® GENERATE EFLORE® | BSSECT®  SELECTe
canvas.

Just click and drag to select
all the bodies we created

Once selected the preserved
bodies will go green
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CREATE OBSTACLE
GEOMETRY

dit Model

zd:slgunmm. ' .

e e S— Now we're going to create geometry to

obstacle, and starting shape geometries in a design

problen You don't have to create them n the ongial tell the program where to not generate
geometry. For this pencil holder we

need the center of the holder to remain

empty so we can fill it with pencils.

First enter the —

Then sketch a -cil-'.cle

..
the same size, or a :
little smaller, then
our base

.Eii_ : :“v;“ :::I »
= FEw T x 2 2
40 HA
= Lo
5 I SRS T -
Technical Pointers |
Models made in o —

the.generative Finally extrude that @
design workspace body up. Make sure

will not appear in ~you pick New Body!

other workspaces

Ay ot ()
befa® O @ H
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Obstacls Geometry
Assigns an obstacle geometry to the selected body or
s

Assign an obstacle geometry to bodies that represent empty ]
spaces where material isn’t placed during the generation of % E
outcomes. These bodies display in red on the canvas. DESKGH SPACE *

o N v
GEMERATIVE = Wi | | . |
DEG \’.t“/ ar L} g [ e
GUDE®  STUD DT WAC M SPACE * SIGN CONDNM
- L

[ @ [ Preserve Goometry

&8 o

[ = Losd Cased [O]

When you accept
the results the body
will go red
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Now select Obstacle
Geometry and select

that body

™ untitec®
i
-
F
# - 8 «- -
GENERATIVE ABy ; ol
DESIGN t{Eﬁ E,— |.“
GUDE STUD EDIT MOD
+ BROWSER (-]

A BB Generative Studies
Il Units: Custom
d o ®
[ -
[ M Origin

Hamed Views

[ © B Constructon
[ -
4 EETTEE
b

Model Components

J  Preserve Geometry

Obstacle Geomelry
J

Dbmctrves

Stasting Shape

+ 8580 B

Warufacturing

5 Load Canel [O]

> ®
- =
g

Now hide the body to
make it easier to finish
editing the model

PAGE 7



Stractuural bads 1 the sebected gasemetry.

e lasdh b emalate pushing, pulling, snd fwisting forces
that your design hould withstaed. Tou can gty ko b
- V. mutisle objects. Depending on the ioad type, you can sebect
4 @ [ Aodel 1_[O] Tacws, mbpen, or vertioes.
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Next we'll apply some Structural
Loads to our model. To do this we'll
need to think about how much force
is being applied to the model. Since
this is a pencil holder I'm going to put
a rather small force of 1N on the
outer rims and bottom of the holder
in case the holder got dropped.

Just select the faces you
want apply your force to

Ot Q. g_;!— I.HJ' Multpie v

PAGE 8
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STRUCTURAL
CONSTRAINTS

F Autodesk Fusion 350 (Persanal - Nat for Commercial Use)

H R LAY

= =] =
« 4 B M B seodmema @

- s ; ® Structural Comtraints (£}

Applies fiwed, pun, or frctioaless comtraints bo the selected
ety

e comnlraisty Lo define interl e betwees your denign
and the vsrroundag essiromment. Vou can apply comdbrainty
to multiple objpecty. Dependeg oo the comlraint bype, you
can spphy tham b Faces, sdges, or verticss,

According to Fusion 360:
“Structural constraints
restrict or limit the
displacement of the model.”

[ & Objectves
[ B sutsctuing
[Bl P LosdCaser [O]

F Autodesk Fusion 350 (Persanal - Nat for Commercial Use) = =] =
H OE- hT T P Untitea® « 4 B M B sexHemd @
r:::.\crnm \7;’ g ® | E == = |;E:| é% J g = (B | = B
CULE * 3 1 SIGH 1 SIGH CRITERM, ¥ WLATE R R P MSFE
- Ll
What part of the
| @
~ model will touch
L] -

something when
it’s in use? For us '
that the bottom of
the pencil holder,
since that will
touch the table
surface.

[ @ [ Presarce Geomatry
[ [ I
J

So just select the
bottom of the base
and click OK

. -;.GIS-{ Q. Q'l‘h;j. ‘m




1OVdS

i
ONINYVYiI13HL

SV YAl
AVE YAVNYD
10 AlLID

MANUFACTURING
AND MATERIALS

With the Manufacturing .

tool you can tell the —
program how your (@)oo
going to make this
object which will affect @ s
how it's generated. For i
this design make sure .

Additive is ticked (for
3D printing) and untick
any other processes

Study Materials ry
Selects materials o woe in the design process. K ’
y, | g

Select at least one materal for your stedy. Dutoomes are
generabed for each material that you select.

b Q[0
3 PN

=
-

Technical Pointers

To find ABS you'll
need to change
the library to

R - . Fusion 360
In the Materials tool you can choose which Material Library.

materials you'll make this model out of.
We'll choose ABS plastic and plastic.
Feel free to keep or remove the generic
metal material.
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OBJECTIVES AND
LIMITS

— S— F

= ) \/_ R . .
ﬁ'l Y Y% "0 < In Objectives you'll tell the
. ' program to prioritize

Spaciias the optimization “‘i“‘*‘“""‘“ﬂ“““‘ minimizing mass or

You can specify the Safety Factor for the objectives. For the maximizing stiffness
Maximize Stiffness objective, you can also specify the Mass

Target.

| = WS &

{CRTERIA™  MATERIALS ™ SENERATE

A8
all

- =8

Mass Targer

Now is also a good
time to make your
obstacle geometry
visible again

For this exercise I'll
choose to maximize
stiffness and aim for
mass target of 0.1kg

° -5 O Q Q- @

When you minimize
mass you are much ,
more likely to come Ty 1 \ When you maximize
" — stiffness you are muc
more likely to come
out with results like

these: "'; “ 1 _ l)%

out with results like

these: (f— —
s
[
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GENERATE - TIME
FOR A CUPPA

Now it's time to hit the

= ® B o)t ) (¥ .
o ' e T R generate button and

“““““““““ - find another activity
because this process

N
" & will take some time.

J—

Generate

..........

The document has not been saved yer Save wil be performed befote geres
ob Status \

Now is also the time
you'll be asked to save
if you haven't already!

/
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GENERATE AND
EXPORT

CENERATIVE
DE 545N

- The gallery will look
Pt s like this when it's

p— finished.

¥ Viswal similarity
» Manufactiaring method
¥ Materials

v Objective ranges

TBkerd 14T5e+5
Study 1 - Qutcome 1 Study 1 - Quicome 2 Study 1 - Dutcome 3 Study 1 - Outcome &

010 0.19

F ' -

"" el -"j

) =;

) T
1,889.63 568178
5.600e-5 oL Study 1 - Qutcome 5 Study 1 - Qulcome & Study 1 - Dutcome 7 Study 1 - Outcome 8

While a model is being generated you can preview it.
Gy 1 - Dutcome 5

= oeHes - 88 o

i CH

Study 1- Gutcome 5

When you open
a design you'll
get a preview

......

a
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+ + % z
ARE * TREATE ~ FHISH OUTCOME VEW = eate a de fram tl S Eni .

ute e Oste If you like what
G 0 b e om s e e e cossand bl

Ta track the job status, view the color buttons in the top t Lt t et tak T YOU See press
m‘d:&mﬁ%ﬂnm,wnu : e il i = " o Aaft ; . .
Design from
IE2ZMNZIILZAT . - | Outcome button.

Avallable Will Remain
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