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About us

We are Shanghai Jiao Tong University Aero Sports Club, a group of students love
aviation .

Our goal is to share the beauty of aviation with everyone, so an intuitive workflow of
designing and making an airplane is vital for us!

Fusion 360 is th‘e’@y to;.
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Presenter
Jungi Wu

Deputy Director of Engineering Training Center of
Shanghai Jiaotong University

Leader of the UAV Teaching and Research Group of
the Student Innovation Center of Shanghai
Jiaotong University

Overall designer of UAV, School of Aeronautics
and Astronautics, Shanghai Jiaotong University

Distinguished Expert of Shanghai Aeronautical
Association

Director of Shanghai Aviation Model Association

Licensed UAV captain



Making Drones with Fusion360

Fusion 360 is a powerful tools for us to build 3D models, we mainly take
advantages of these following features:

= Intuitive free-form design tool

= The Design History feature

= (Cloud render and simulation

P

= Multiplayer synchronization

= Free education license



Why do we choose Fusion360?

Intuitive free-form design tool
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Fusion360 has the ability to build
almost all kinds of surface, which is
convenient for us to build the
fuselage, the wings, and the
wingtips.



Why do we choose Fusion360?

The Design History feature

The design tree keeps the historical version so that if we make a wrong change, we don't
have to worry about getting back to the starting point. Since the cost of recovery was
greatly reduced, we can try our design boldly and resolutely.




Why do we choose Fusion360?

Cloud render and simulation

Most of our team are undergraduates, and some of us still use Ultra-light laptops. Online

solution reduces the requirement of Computing power, and we can see the modification
result of complex surface in less time.




Why do we choose Fusion360?

Multiplayer synchronization

Reasonable division of labor and synchronization
between teams are very important. Fortunately,
Fusion360 saves model data in the cloud, so it
provides cloud synchronization function, which is
very useful and powerful.
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Why do we choose Fusion360?

Free education license

Fusion 360 brings out the education license. As long as we complete the certification, we
can use it for free.

Unlock educational access to
Autodesk products

Students and educators can get free one-year
educational access to Autodesk products and services,
renewable as long as you remain eligible. Confirm your
eligibility now.

GET STARTED POl (® How it works (3:08 min.)

Already have educational access? Sign in




Presenter
Yutao Jin

= Bachelor of Arts, Shanghai Jiao Tong University,
major in visual communication;

= Captain of Shanghai Jiaotong University Aero
Sports Club

= Have more than ten years of drone experience.
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Beginner: Making Your First Quadcopter

Making a simple quadcopter mainly using 2D sketch




Stepl: Define it!

Decide how large you want it to be

This one is using a 6inch
ks (150mm) propeller

Ly So, it gets a wheelbase
A, (diagonally) of 240mm

-200



Step2: Draw an Arm

The arm holds your motor

Draw one arm first.

The arm’s length should be
240mm/2, 120mm.

Then, draw the mounting
holes for the motor.

Note: Normal 22xx 23xx
stator size motor has 16mm
mount hole and use M3
screws to mount

(Double check your motor’s
technical Drawing to make
sure)



Step3: Make it FOUR

A quadcopter has four arms right?

Use Circular Pattern tool to

0 @0 make duplicate the arm.




Step4: Add some holes

Add mounting hole for the electronics
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40.00

20.00

R25.00

40.00

Add mounting hole for the
electronics such as flight
controller, video transmitter,
speed controller, etc.

Note: Most modern hardware
uses 20mm or 30mm
mounting holes.

Add 4 more 40mm holes to
connect the top plate later.



Step5: Finish bottom plate

Bottom plate is where you mount everything but the battery

Use Extrude tool to make a
solid body of the bottom
plate.

If using carbon fiber 3mm
would be fine.

If using plywood or acrylic,
make it 5mm.




Step6: Define a new plane

Make some room for all the electronics

35.00 mm | :

I| @ EDIT FEATURE

Plane R 1 selected B4

Extent |~—'| Distance

Distance  35.00 mm

(] OK

Cancel

Use offset plane tool to
create a new plane where
the top plate goes.

Here I use 35mm, you can
use whatever value that fit
your components.



Step7: Draw a top plate sketch

Bottom plate is where you mount the battery

j Draw a top plate at the plane
you just created

£k Sl It should have some

= e rectangle hole where the
battery strap will go, and
some mounting hole that
connect to the bottom plate.
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Step8: Finish design

Extrude the top plate and the stand off

For the top plate, Imm of
carbon fiber will work just
fine.

The stand off should be the
same height as the space
between two plates.



Step9: Make it REAL

Export to make

@ | xz
B vz
4 @@ pgll Bodies
© L:J BottomPlate

Right-click the sketch that
needs to be manufactured,
choose the Save As DXF to

@ () TopPlate eXpOFt
4 © jj, sketches
I whellsase You can cut it yourself if you
c — have a laser cutter or CNC
> © 58 Consacto M Ot Plne mill, or you can find
>\ S el o it Sketch someone online to cut it for
|4 Redefine Sketch Plane yo u

cl Slice Sketch
Save As DXF
X Delete =

&) Look At

E} Hide Profile

©» Show Dimension

€» Hide Projected Geometries

» Show/Hide v

Find in Window

Find in Timeline




Simple but useful method

This method is very versatile, you can make quite complicated design with it.
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Step up: Organic Drone Design

Making an organic shaped drone using T-spline modeling




Stepl: Define it!

Decide how large you want it to be

For this one, I'd like to use
9inch (254mm) propeller.

250

So, we should also lay out
the motors accordingly.

50



Step2: Create Form

It's time to start sculpting

= E- av o P AED Drone v39*

SOLID SURFACE MESH SHEET METAL TOOLS
=1 0—m L. . 3 23
- [ @ ® 0PSB O
LEe. .. . [
CREATE ~ MODIFY * ASSEMBLE ~ CONSTRUCT *
<« BROWSER Create Form
4 © (Unsaved) [U) Enters Form mode and inserts a form feature

into the timeline.Use form tools to create and
edit history-free bodies by pushing and

B Named Views pulling on vertices,edges,and faces.This is
commonly referred to as T-Spline modeling.

4} Document Settings

[

b

> @ [l Origin

4 © il Sketches Select Finish Form to exit out of the mode.
@ [} Skerchl

Press 3/ for more help.

Use Solid-Create Form
button to create a from



Step3: Create a box

Everything starts with a box

FORM

oo D@OBOS GOy A% W = H o

CREATE ™ MODIFY ¥ SYMMETRY ¥ | UTILITIES ¥ CONSTRUCT ¥ INSPECT ¥ | INSERT ¥ SELECT~¥  FINISH FORM ¥
L3

<« BROWSER el

IR 7 (Unsaved) [O}

£*  Document Settings

© @l Origin
© [l Sketches
© [l Sketchl

>
D Ml Named Views
>
4a



Step3: set symmet

Everything starts with a box

[ 4 av Ay 9 AED Drone v39* x W Untitled* x¥ O © 4 @ =27

a > e al
oeson- *80¢ ¢ - B % @ = H o
Y eaasw B % = | I
CREATE ¥ MODIFY ~ SYMMETRY v | UTILITIESY | CONSTRUCT~ | INSPECT~ | INSERT~ | SELECT~  FINISH FORM~¥
<+« BROWSER | Mirror - Internal z
4 O m ® Creates a mirror symmetry with the elements ‘{
of a T-Spline body.
> #F Document Settings BACK [
D il Named Views Select a face on each side of the body.If
_ — needed select edges on each side,then
© @ Origin vertices.

D

D © Ml Bodies

4 © il Sketches
Sketch1

Press 38/ for more help.




Step4: Edit form tool

The most important tool in T-spline modeling

Heesedlecce A % M = B 5 © Select any faces, edges, or
CREATEVGI MODIFY ~ SYMMETRY v | UTILITIESY | CONSTRUCT~ | INSPECT~ | INSERT~ | SELECT~  FINISH FORM~ Ve rteXeS you Wa nt to Ed'lt

o J then simply drag it




Step4: Edit form tool

The most important tool in T-spline modeling

DDDDDD  HeesedBeccsw A % # = 1l Edit Form tool can double
CREATE¥  MODIFY~ SYMMETRY ¥ UTILITIES Y 'ONSTRUCT ¥ INSPECT v INSERT ¥ SELECT v FINISH FORM ¥ as EXtrude tool’ ]ust d rag

the surface while pressing

ction 2: Organic Fron
3 —{} Dacumen‘lS eeeeeee p— % BAck || .
T e W ® @ ‘ the Alt key (or the option

S e key for mac user), you can

= extrude from the selected

» ([ Object Snap

surface.




Step5: Manipulating it

Using Edit form tool and some other tools

FORM

DESIGN ~

CREATE~

+ BROWSER e |

« o EETTETTTIET S ©
> %% Document Settings
[ i Named Views
] M Origin
b «» @l Bodies
[ 4@ @l Sketches

0@ B I

INSPECT *

| @ EDIT FORM

Transform Mode . s B
Coordinate Space . -
Selection Filter % & W

» [ Object Snap
» [ soft Modification

b Selection Options

» Numerical Inputs

L] oK




Step6: Finishing the details

Using Edit form tool and some other tools to help

S

oLID SURFACE MESH SHEET METAL TooLs
=i - 2 P J , PR
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Hardcore: Aeroplane design

Fusion does a lot levitating the traditional airplane design process




Hardcore: Aeroplane design

Making an organic shaped drone using T-spline modeling




Stepl: Download Airfoil Plugin

A easy way to generate scientific Airfoil

= B Qv Py @ Untitled
SOLID SURFACE MESH SHEET METAL TOOLS
° 5 BE =
& o =0 -
MAKE ~ NEST UTILITY INSPE

« BROWSER 4 Scripts and Add-Ins...  ©'S ‘

Fusion 360 App Store

Airfoil Tools (16)

0S: Mac 0OS, Win64

Insert optimal aerofoil or hydrofoil shapes to perfectly suit your
needs. Based on many thousands of CPU compute hours, our
particle-swarm genetic-optimized foils will outperform your
expectations.

Free

In design workspace,

go to Tools tab- Fusion 360
App Store.

Search Airfoil Tools to
download and install.

Then, reboot Fusion360.



Step2: Draw a fuselage

T-spline tool is su1table for modeling a fuselage

sov- 7 Wl Q i ri. [ 3 @ Q FPE s W = EH B Use the form Workspage we
— CREATE~ = MODIFY = ASSEMBLE * CONSTRUCT = INSPECT * INSERT * SELEC ment-loned -In the prev-lous
o part to make a fuselage.

Note: fuselage is mainly
used to accommodate the
plane’s electronics, so
make sure it get enough
space.




Step3: Draw airfoil sketch at wing root

Use the plugin to generate Airfoil

# OE- B - o- B Section 3: Printed 737 v3* x 4+ O 8 A €
SOUD SURFACE MESH SHEET METAL TOOLS SKETCH ok
war | SO@QNAHIC $E| L] lth B e
S == * —=5%  instructions _forum
MODIFY * CONSTRAINTS =
- BROWSER Line L | Nickname
‘_)[__m lllllllllll
[ - 3 o
B Mamed  poivgon
nl
o M
D .

Select moment-center join paint or ling

* Velocity Range

Target 6.00 mps

¥ Altitude Range

Target 20.00 m

* Temperature Offsat Range

Targur

€ b > b ia.-T

* Spline Control Options.

Draw a line of where the
wing will go and determine
how wide the wing will be,

Use the airfoil —wing tool
to generate your airfoil.
Select the two points of the
line you just drew as the
nose point and the tail
point

Specify the environment
the plane will be flying,
such as speed and altitude.
Or just choose a preset.



Step4: set the wingspan

How large you want it to be?

DESIGN »

SOLID

BROWSER

PRCH @ Section 3: Printed 737 v3 [« }U]

[}
o]
[
3
b

-l:} Document Settings
M Named Views

J., Qrigin,
@ gl Bodies
© @l Sketches

SURFACE

CREATE~

MESH

50000

SHEET METAL

MODIFY »

“‘-\."

TOOLS

ASSEMBLE ~

Plane
Extent

Distance

500 mm

© OFFSET PLANE

HeOE® BFO0UPE4 85 [

CONSTRUCT ~

k1 selected [

I'-*I Distance

500

OK

=
s

INSPECT =

Cancel

INSERT »

Use Construct —offset plane
tool to set the construct a
new plane that your wing
tip will end.

This determines the
wingspan of your plane.



Step5: Draw airfoil at wing tip

Use the plugm to generate Airfoil

e | SO@NAHC *c 13T O=Z/NAAOY Y| = It ¢ Draw the airfoil at the wing
CREATE*  MODIFY~  CONSTRAINTS* INSPECT = INSERT * SELECT » FINISH 5K1 t.ip uSe the Same method




Step6: Connect them up

Using loft tool to form one-side of the wing

FoL® FO0UPE+BH ® = B L
CREATE™> MODIFY = ASSEMBLE = CONSTRUCT * INSPECT= | INSERT * SELECT *

B New Component

[} Create Sketch

® LOFT
[ Create Form
F=TN Profiles u
& extrude E Profile 1 {13 ¥ Connected
i Revolve o
5 Profile 2 (] £ Connected
#9 sweep
Wi Lafe : + x
e Riby . " :
e Creates a transitional shape between two or Guide Type m )
Bl web mare sketch profiles or planar faces.
%) Emboss Rails e
~ PR H Select a series of profiles or planar faces to
define a shape.Optionally select rails ora
= Thread centerline to guide the shape.
i eox
8 cylinder e
@ sphere
& Torus Chain Selection
= coil Closd (=]
* Pipe 3
e Tangent Edges u |
& Mirror Dperation [2% New Body
& Thicken
L]

@ Boundary Fill

3 Create Base Feature
& Create 3D PCE Press 3/ for more help.
e Derive PCE from Sketch

" Profile2 =

oK

Cance

Use Create — Loft tool to
connect two planes up.

And that’s half your wing.



Step7: Mirror the wing

Save for later use

SOLID SURFACE MESH SHEET METAL TOOLS

o O ® FOUPSE B M 0

CREATE~™ MODIFY ASSEMBLE CONSTRUCT *
<« BROWSER @ | © MOVE/COPY
PR N @ Section 3: Printed 737 va4  [2 U] Move Object [_] Bodies...

v
» 4 Document Settings Selection m X

> Bl Named Views G
Move Type . b C

4 @8 Origin
® 4 o Set Pivot =
@ 1 x X Distance 0.00 mm
@ vy Y Distance 0.00 mm
e [z
Z Distance 0.00 mm
@ i@ xv
© Bl x X Angle 0.0 deg
L0 E:J YZ Y Angle 0.0 deg
4 © J. Bodies, Z Angle 0.0 deg
L;i Fuselage

@ [ LeftWing
o R o
4 © §ll Sketches
@ [ 4 Sketchl
[Zh sketch2
[} sketch3
{=- @ filll Construction - =i

e
]

INS

Select the wing body in the
browser, use shortcut to
copy and paste (ctrl-c and
ctrl-v for windows user,
command-c and command-
v for mac user) at the same
place.

Toggle the eye button to
hide the copied one.



Step8: Draw a wing structure pattern

The structures make the wing light and strong

Use mirror and pattern tool
to draw the structure
pattern.
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The pattern must be
symmetry across the center
line.




Step9: Extrude surface

From line to surface

SOLID SURFACE MESH SHEET METAL TOOLS
Wy By E i @ B L
DESIGN = = s ] sl 1
N&e BEgyE et %
MODIFY * ASSEMBLE v CONSTRUCT INSPECT * INSERT » SELECT »

@ EDIT FEATURE

- Adds depth to open or closed sketch profiles

r ? ’ or planar faces, Chaining
4

Select the profile or planar face then specify Sran | + Profile Plane =
the distance to extrude.

£ Direction B symmerric v
Press ¥/ for more help. Extent Type b+ Distance -
Pattern
b /A Mirror Measurement n o
3 d
WP Thicken Distance 75.00 mm

& Baundary Fill
— Taper Angle 0.0 deg

Operation [ New Body ~

[} oK Cancel

Select all the structure line,
use Surface — Extrude tool
to extrude them.



Stepl0: Thicken the surface

From surface to solid body
SOLID SURFACE MESH suEErr’:&‘r% Imouﬁ% DJ{] /’g . E} U Se th.i C ke n tOOl tO m a ke
:!DDII'\"' — .le\SEMBvLE' CDN;TRUCI" INSPECT * INSERT = SELECT ~ t h e S u rfa C e b e C O m e S O I..i d

body.

DESIGN «

in

[

M New Companent
I 4. Create Sketch

G < BT e— * ® THICKEN
b | ‘Named i Revolve Faces m * .
o | Sk B It may take a few minutes

4 S Bag
Raaids Thickness 0,50 mm
) Direction 5 symmerric  + to CO I I I p u te .
@ Operation % Mew Body =
Lo
& Mirror (i ] OK Cancel
- & Thicken
@ i
- RCuTduey Pl Adds thickness to surface faces to create a
* solid body.

Select the faces to thicken,then specify a
thickness value.

® , ,"‘ :

@ [
v © [l Sketches
> @ il Construction

Leftwing
Press 3/ for more help.



Stepll: Intersect ribs with wing

Just keep what we need
e P e | @ o i T Use modify- combine tool
wor DIEOE® FOUEES B W = B L : ’
- ;;m.wD g et [T RS | B ) S0 8 choose the ribs as target

“:RL::S;.E_?ﬁfﬁfﬁhﬁﬂf?ﬁﬂ @ : .T:T:: b 1selec... X b ° d y’ t h c Wi n g ( 2 l red d y

T mirrored one) as tool body.
I B Named Views . .

e Select intersect operation
then hit OK.

[ il Origin
a4 © J, Bodies,

| Fuselage
LeftWing (1}
B0 Body4 (1)
@ Bodys (1)
[H Body6 (1)
@ Body? (1)
0 Bodye (1)
0 Body9 (1)
[ Bodylo (1)
0 Bodyll (L)
B Bodyl12 (1)
B Bodyl3 (1)
0 Body24 (1)
@ Body2s (1)
G0 Body26 (1)
B0 Body27 (1)
0 Body28 (1)

G0 Body20 (1)

d © Bl Sketches



Stepl2: Do a wing skin
Ribs provide strength, skin forms shape

.f_un suam:z_ MESH SHEET METAL 'rOOLs: L F-Ind the CO p-led One S-Ide
DESIGN v [ ) (@ E_: B ) = * D . b .
e & & D.? S+ Bn q!a secrs | s | sy wing, use shell tool to make

« smowsen - ~a0.5mm(or 0.45mm) skin.

PR N @ Section 3: Printed 737 (v.. [+ )

(] -ﬂ' Document Settings

B 2 Tangent Chain (A . . .
= = e s o mirror it then use combine
. ® j‘{jM:::lage Direction Wy m.sm . . too [ ] oin o pera tion to

> CHEzy S combine the wing skin and
‘ the wing ribs.

Faces/Body

‘BodyS (1)
Body6 (1)
Body7 (1)
Body8 (1)
Body9 (1)
Body10 (1)
Body11 (1)
Body12 (1)
Body13 (1)
Body24 (1)
Body25 (1)
Body26 (1) = !
Body27 (1) = 04Smm | i
Body28 (1)

Body29 (1)

Ribs

/(19999999999 9993993



Stepl3: Mirror and combine

Now you get your first 3d printable wing

mirror the wing shell you
got in the last step then
use Modify-Combine tool
join operation to combine
the wing skin and the wing
ribs.

Here I use a different
material to show the
internal structure.



Stepl4: Modeling the Tai

Repeat step 2 — step 13

soLD SURFACE MESH SHEET METAL ToOLS SKETCH
s T ¥ i | | T — =
o= il @ i N AF}‘ i * = 1 |_ ﬁ )// [:]. STRUT

CREATE™ CONSTRAINTS *

Airfoil Tools

v1.20201211 db58E
instructions forum
I Rectangle »
Circle L4 Nickname
b
A 3 !
i MNose point kg 1selected X
d Palygon 3
i Elipse Tail point k 1 selecred e
o Slot L4 80.00 mm
T spline »
= /" Conic Curve ¥ Conditions
= + Point Preset Medium ®/C plane+
o 55 Alrfoll et
Medium
A Text (@ ir
| Fit Curves to Mesh Section = H Strut 0 Frath Wazir
M e
- kil Creates a strut (low-drag symmetric foil). () Sea Water
Circular Pattern
1 Rectangular Partern ¥ Propeller Select:- (O Any Water
- 1 "
Turbine : . o
Project { Inclide s ¥ T * The Mose point (leading edge) of the fail @ Other
| Skatch Di i Impaort airfoll from data file . B ili
etch Dimension Tail point (trailing edge) D=1.223 kg/m? V=1.817e-5 Pa.s

Export an airfoil sketch shape to a data file these make the chord length

Bodyl2 (1} 3 Flow:
=4, Airfoll data maintenance operations Thn srieclfy Your nvsaRin] [ake walstato) Flow
Bodyl3 (1) o = ey ’ Laminar and clean
| Airfoil performance analysis velocity range,and operating conditions to o
Body24 (1) \ Airfoil CFD genetic optimiser insert the optimum foil shape for your () Average

Ppurpose.

Body25 (1) | Reynolds (Re) Number and Pawer Calculators (@ Turbulent and dirty
Body26 (1) o Settings [Select tail point

Body27 (1) | %% Report Bug / Request Feature protigss Very igugh i
Body28 (1) i

Body29 (1) Also inserts associated construction points

and user-parameters (moments, lift,drag,max Velocity Range
ketches,, L/D info,name etc) useful for working with

your new foil or shape. Target 6.00 mps

WingRoot
WingTi
cb ¥ Altitude Range
WingRibs
T X 20.00 m
. Sketchs, e

‘onstruction —_- = =

Usually, plane’s stabilizer
should have symmetric foil,
so we should use the struct
tool.



Stepl5: Finishing the detail

Congratulation!
Normal plane’s stabilizer

should have symmetric foil,
so we should use the struct
tool.




Desighing The Details

You can model the plane to your will




Prototyping

Traditional Method

Prototyping
Time

B Design

3D Print (4 printers) [ Manufacture

0 20 40 60 80



Test Flight
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