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Jeffrey McGrew
® Licenced Architect in California, fabricator, and
entrepreneur

® Co-founder of becausewecan.design, a design-build
architecture studio.

® Co-founder of model-no.com, a 3D printed sustainable
furniture start-up.
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Fusion 360

Why it's a great addition to your tools




Why Fusion is a great tool to add to your work

® Because you can do things with it you can’t do in Revit or AutoCAD
@ It's easy to learn, easy to use, and really affordable
@ It's much more supportive of design work than other MCAD platforms

@ 1t works with Revit and AutoCAD (kinda)
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Case Study #1

An easy way to use FEA
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‘Analyzed File [053022-export v14

Version Autodesk Fusion 360 (2.0.13158)

Creation Date|2022-05-30, 17:41:15

‘Author Jeffr

Project Properties

Simulation Model 1:1
Study 1 - Static Stress

Study Properties

satic stress
Last Modification Date | 2022-05-30, 17:40:19

Settings

General

Contact Tolerance 0.003937 in|
Remove Rigid Body Modes|No |

Damping

Mesh

|Average Element Size (% of model size)

Solids.

Scale Mesh Size Per Part

Average Element Size (absolute value) |-

Element Order

Create Curved Mesh Elements

Max. Turn Angle on Curves (Deg.)

Max. Adjacent Mesh Size Ratio

Max. Aspect Ratio

Minimum Element Size (% of average size) 20

Adaptive Mesh Refinement

Number of Refinement Steps. o
Results Convergence Tolerance (%) 20
Portion of Elements to Refine (%) |10
Results for Baseline Accuracy Von Mises Stress
Materials
Material safety Factor
Left Side:1 steel Yield strength
Right Side:1 steel Yield Strength
Yield Strength
Yield Strength
Density Fiberboard  Yield Strength
Yield strength
Yield Strength
Density Fiberboard  Yield Strength
Yield Strength
Yield Strength
; Density Fiberboard| Yield Strength
Treads:1/Tread:4/Body6 | Steel Yield strength
Yield Strength
Treads:1/Tread:4/Body1 | MDF Medium Density Fiberboard  Yield Strength
L steel Yield Strength
L steel Yield strength
L Density Fiberboard| Yield Strength
Steel
Density. 0.1286 kg /in~3
Young's Modulus 210000 MPa
Poisson's Ratio 03
Yield Strength 207 MPa
Ultimate Tensile Strength 345 MPa
Thermal Conductivity 1422 W/ (in Q)
Thermal Expansion Coefficient|1.26-05 / C
‘Specific Heat 4803/ (kg ©)




V2" Stringers

%" Stringers

Va" Stringers

4 AUTODESK UNIVERSITY



New Study X

Eeer— Modal Frequences  Esctromics Caoling Thermsl
(Previevs

A Oy
5 {1 e &

> = i 1| @ STRUCTURAL CONSTRANTS. »
N Tee e v
v _ o s tanss 8-
4 R o s
H I g “oney = S e St B
i . = s R, ° ok | [Cancel
! s R
E -y g
- e b pov—
S s
Analyze the deformation and stress into the mo s B Ery
from structural loads and constraints. ——
From the resuits, you can investigate displacem ’ N
stresses, and common faiure ariteria. The resul . = st
are calculated based on assumption of inear 3 i
Dynamic Event ‘Shape Optimization Injection Mokding " - e — [ )
A e response to the stress
iy Wl ]
o] (ot

Al
7

Stress ‘Simulation Static Stress
7
Help me chaose a study type SR

1. Create a New Study, and 2. Set Materials 3. Set Constraints
use Static Stress

@ comAcTs AnAGER

O ListbyBodes @ Listby Contact Set TCreste Contact Set

ContactSet ContactType Penctration ype  Bodies Enttes ~
Sonded] 7 Bonded - Symmetrc
Bondedld 7 Bonded  + Symmetic
Sondedl! £ Bonded  + Symmetic
Sondediz 7 Bonded - Symmetic
Sonded’3 7 Bonded  + Symmetic
Sondedld 2 Bonded  + Symmelric
Bonded1s ' Bonded ~ Symmetric

00962

7 Bonded16 7 Bonded '~ Symmetric Load Caselv
» BT ol e L ooars s
7 Bonded8 # Bonded ~ Symmetric Eeccwmen oo
~ Bonded1s 2 [Bonded ometric ot v

Separation st /Bodys Foce254 008

:"“;: [liead:/Bodyl  Face 206 LIRS
> Bonded2 7 |FO mmetric -
> Bonded20 # Kalsontoac] metric - w4 o
> Bonded2! # Bonded ~ Symmetric -
) Bonded22 7 Bonded - Symmetic - G
> Bonded2? # Bonded - Symmetic <
> Bonded2d 7 Bonded - Symmemc -
> Bonded?s 7 Bonded  ~ Symmetic 000001 M

Ronded26. Ronded. o i
ok | [Cancel

4. Set Loads 5. Set Contacts (be careful of 6. Run!
Automatic Contacts!) /2 AUTODESK UNIVERSITY



‘.

‘"..r m -,
; |

N 1 i
il & MESIl!

4 Outdoor Front Area
316" = 10"

.

7 ‘Outdoor Front Area Elevation
316" = 1-0"
oe/01/22 LongNow Outdoor Area
~ sours OD-1

Corrugated Roofing with Translucent Panel

Bolts Steel Frame

Replaceable wood slats Same size table as the ones in the inside booths

———Park-Bench Like Seat, Typical
Restaurant-Sized Booth for 4 People

Locking & Leveling Wheels
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|| @ RESULTS DETAILS

Actual Minimum Safety Factor 4.70

The design is not expected to bend or break with the
current analysis criteria. i's a good idea to validate the
analysis criteria and also ensure the Safety Factor
Targets meet the standards of your company, application
and industry.

P Safety Factor Targets

Deformation Scale Adjusted ».

Don't show this automatically l:j

(i ] Close

0.03725 Max
Load Caselv ‘?

Displacement v — 003
Total v 1
N e — 00225
Max: 0.03725in

0015

0.0075
0 Min
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Case Study #2

Modeling things Revit & AutoCAD aren’t good at modeling
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PARTS LIST

TEM PART NUMBER
1 |BLOCK - STRIKE
2 |BLOCK - HINGE

THRESHH OLD PLATE

3
4 |HEADER PLATE

[FRAME HINGE - FRONT

FRAME HINGE - BACK

[FRAME STRIKE - BACK

[FRAME STRIKE - FRONT
TRIM PLATE - HINGE

STOP - STRIKE
HINGE PLATE

HINGE

[DOOR PANEL
TRIM PLATE - STRIKE

STOP -TOP

[STOP - THRE SHOLD

[HARDWARE - TOP DEADBOLT

[HARDWARE - ELECTRIC STRIKE

21 |UNDER THRESHOLD

23 |OVER HEADER

Complex Assemblies with small detalils
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Case Study #3

Modeling things Revit & AutoCAD don’t automate
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Case Study #4

Modeling Products (that can be used as Families)
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https://docs.google.com/file/d/1ugMwOdVERiDjdvq9udrZVKXrN7WQ2CbX/preview



https://docs.google.com/file/d/1mCvauC5RRyrRUGBPzRkiKfvKMkZUCciK/preview
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Case Study #5

Modeling Machines (that can also be used as Families)






https://docs.google.com/file/d/1m3jn9yEc4TRHTSyRC7F_TwXsXohCD_zi/preview
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Case Study #6

Modeling for Fabrication
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4 Outdoor Front Area
316" = 10"

.

7 ‘Outdoor Front Area Elevation
316" = 1-0"
oe/01/22 LongNow Outdoor Area
~ sours OD-1

Corrugated Roofing with Translucent Panel

Bolts Steel Frame

Replaceable wood slats Same size table as the ones in the inside booths

———Park-Bench Like Seat, Typical
Restaurant-Sized Booth for 4 People

Locking & Leveling Wheels
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Step 0: Weld up Outer
Frame & all Inner Supports

Step 2: Bolt in Rear
Planks using 3
Grade 5 "knurled
neck” carrage bolts

Step 1: Bolt wheels /
onto Outer Frame Step 3: Boltin Front & Rear Inner Supports
using §" and §" Grade 5 "knurled neck” carrage Step 4: Screw in
bolts, 3" spacer at Rear Inner Supports ::a‘ P‘Z"KS with
between support and backside of plank wood sorews

Step 7: Screw on—
Step 6: Mount roof paneks |

upper boards

Step 5 Bolt in table support using §*
Grade 5 "knuried neck" carrage bolts &
Screw table surface into place from below

LongNow Parklets Assembly Guide 0 wrez 2/13
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Fusion to Revit

Modeling for Fabrication




Going from Fusion to Revit

® Set your Materials in Fusion & name your Bodies / Components
® Exportto .SAT

® Insert into a Family Template of the right category

® Snap into position & rename materials
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Going from Revit to Fusion

® |[solate your Revit content into a single view (what you see is what you export)
® Export to a .SAT file

® Upload to your Fusion project folder

® Open in Fusion & set it to ‘Capture History’
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Fusion vs. Inventor

Which to use?




Fusion vs. Inventor

Which to use?

E;J Fusion

o Really affordable
e Easy to learn and simple to use

o Great for design work & really forgiving of
big later changes

e Have to manually import / export
e Great for teams under five people

e Not great at shop drawings

| Inventor

Costs as much (or more!) than Revit
More effort to learn & more complex

Harder for design work & less forgiving of
big later changes

Syncs with Revit & AutoCAD nicely
Works well for larger teams

Way better at shop drawings (but Revit is
still way better!)
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Fusion Pros & Cons

What's the Catch?




Fusion Pros & Cons
What’s the Catch?

Pros

Easy

e Affordable
e Runs on Windows or OS X the same
e Cloud saves / Cloud Services

e Full modeling package with CAM

Cons

Can be slow

More and more features that were
included you now have to pay extra for

Can be really slow sometimes (when
compared to Inventor / Revit / AutoCAD)

Cloud Saves / Cloud Services

Terrible drawing module...
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