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What is the James Webb Telescope?

The James Webb Space Telescope will be the premier space observatory for astronomers worldwide, extending the
discoveries of the Hubble Space Telescope.

It will be the largest telescope EVER placed in space; 100 times more powerful than the Hubble Telescope. So big, the
telescope has to fold origami-style to fit into the rocket. It will then unfold like a ‘Transformer’ in space.

Has a 5- layer sunshield that protects the telescope from the infrared radiation of the Sun (like having sun protection of
SPF 1 million) It will peer back in time over 13.5 billion years to see the first galaxies born after the big bang.

Will orbit the Sun 1.5 million kilometres from the earth. Will launch from French Guiana in 2019.

Advanced JWT Telescope Model

Introduction to Fusion 360 | Beginner Page 2
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How will | model the Telescope?

10 Steps to Space — Model, Render, Animate,& Draw

Step 2 Deployment Step 3 Science Step 4 Backplane Primary
Module Instrument Mirror

Step 5 Aft-Optics Subsystem Step 6 Multilayer Step 7 Unitized Pallet
Secondary Mirror Sunshield Structure

Introduction to Fusion 360 | Beginner Page 3
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Getting Started

Open Fusion 360, Sign in or Register

Sign in A

Email

NEXT

NEW TO AUTODESK? CREATE ACCOUNT

Create account A

First name Last name
Email
Confirm email

Password

D | agree to the Autodesk Terms of Service and the Autodesk
Privacy Statement.

CREATE ACCOUNT

ALREADY HAVE AN ACCOUNT? SIGN IN

Introduction to Fusion 360 | Beginner Page 4
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Lesson Objectives:

@ Sign in to Fusion 360 @ Create a New Sketch
@ Create Lines and Circles @ Mirror, Dimension and Trim Tools

Unidentified FUSION Object

Sketches can be found in resources

Introduction to Fusion 360 | Beginner Page 5
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Getting Started

@ Create a new design by clicking the + above
the toolbar or go to file.

@ untitled x| +

LN
i

.
= v =v
New Design

New Design

New Design From File
New Drawing [ 3
New Drawing Template

Open Details on Web

@ Start by creating a new sketch. Go to Sketch in
the toolbar and then go to Create Sketch. Notice
the little sketch icon next to create sketch.

|4l Create Sketch

@ Save the new design, Name the file as UFO.

Save B X

Name:

UFO

Location:

James Webb Telescope > O master

@ In the middle of the screen you should fine 3
orange squares. These are called planes. The
lines between the planes are called axis and the
point in the middle is the origin. Select one of
the side planes to sketch on.

50

\"\
._D Line >(Qcta plane or planar face
Rectangle 2 4 o
Circle > e
i
Arc > ™~
Polygon | 2 S
Introduction to Fusion 360 | Beginner Page 6
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Getting Started

@ Notice how our view has changed on our @ Go back up to the toolbar and click on the sketch
view cube. We are now looking at a side view. drop down menu. Then select the line tool.

Notice the L next to line. This is a shortcut. Press

L on your keyboard to bring up the line tool.

79

50

4l Create Sketch

25

D Line L E

z 2 e Rectangle | 2
Circle >
Arc >
Polygon 4
@ To create a line, select the origin as the point To dimension the line type in how long you
you want to start the line from. Then move want to make it. Make the line 75mm going
your cursor along the red axis. Notice the along the red axis. Press enter on your
distance and angle of your line change as you keyboard to create the line. You can change
MOove your Cursor. the dimension by click on it.
2 ;\\

‘ [ Specify next point
R —r——
g =

180.0 deg

=

| Specify next point 75.00
T —— I

34.838mm | |

k—_‘\‘“
¥
N

L

15

50

25

4T
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Getting Started

@ Create a new line by pressing L on your Create another line, this time from the top of

keyboard. Starting from the origin this time the previous line. Make a line going outwards
create a line going upwards by 30mm. by 100mm, at a right angle to the vertical line.

— i

= i
[ro e e o
| Specify next paint -
T

63119 mm | B o
A | Specify next point & —=
sl

\ | w7 86:836MM #
| b4

== g : g
75.00
75.00
/
- Specify next point |
30 N =}
ir i ‘\ | Specify next point = -+
—o I + ! N——
g i S NNV
‘ 75.00 = =
' 75.00
@ Draw a new line, this time connect the two @ Go to the sketch menu and select the mirror
ends or the horizontal line together. Click one tool. The menu will ask for an object and a
end and then the other to create the line. mirror line. Click on object and select the two
horizontal lines and angled line shown above.
—rc "
| 100.00 = ! %z
: ol (4 Create Sketch | 100.00
(=) 2 Line L I
i : g
g e 2 : ® e ' 8
r'zl:hlne ’ =) s (=] %*
75.00 £ Conic curve =} o= 10 o
1 -+ Point
[z} A Text
[~ Fillet 75.00
| 10000 /= Trim T
& I / Extend
XJ i . - - b © MIRROR
< 50.2 deg & [ sketch Scale T raewwwwWR
b4 i & Offset 0 Objects x
L Specify next point | 5 Rectangular pattern
175.00 Project / Include »
7%*‘“ () OK | Cancel |
Introduction to Fusion 360 | Beginner Page 8
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Getting Started

@ Then click on Mirror Line, Select the line you Using the mirror tool allows us to create only

want to mirror the objects across. Select the half a sketch, saving time. Anything you do to
horizontal line. Notice the lines are ghosted one side will now be mirror to the other side.
on the other side. Click OK.

50

100.00

10000
: ﬂ&
kS

bl

30.00

5]
50)

100

100
7

75.00

@ MIRROR

Objects [ 3 selected X

Mirror Line JLSSEIIISET] X

(i ] OK Cancel

@ Go to the Sketch Menu and find the circle tool, Go to Sketch, and then Sketch Dimension.

Select a Center Diameter Circle from the menu. Select the circle to dimension it. Once the

Select the top of the vertical line as the center. circle is selected notice a ghosted dimension
Then move your cursor outwards. Notice how the appears. Click again to edit the dimension to
diameter changes. Make a random sized circle. 100mm. Notice the size of the circle changes.

Circle (&) Center Diameter Circle 2 .>= @ JAEReeal
- EEECEIAN e pee
Arc Q 2-Point Circle 8 creie sisieh _ P e \
Polygon Q 3-Point Circle 5::';"9; L / s \
@ Ellipse (&) 2-Tangent Circle Grce

Slot

Q 3-Tangent Circle

>
3
Arc 3
>

Polygon
@ Ellipse

¥

Project / Include > 8

Mesh >

{ Sketch Dimension n.

4 stop Sketch

Introduction to Fusion 360 | Beginner
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Getting Started

@ Go to Sketch, and then Trim. Notice the lines Once you're happy with your sketch, makes
go red as move your cursor over them. Click sure you stop sketch, this can be found at the
on the bottom of the circle to trim the line as end of the toolbar.
shown above.

Soly T |
| skercHv  [BEG
Create Sketch 7y
.2 Line L 10 -
Rectangle 4 \ i h
Circle > H E; a;/
Arc 14 = 3
Polygon » \\ g
@ Ellipse = T
Slot »
J spline RN AN
/i\ Conic curve B \
~+ Point B
A Text ,// B i \
[+ Fillet EmmmEmme: d _® STOP SKETCH
7 Tm e \\ \\ | & / /
N 4
8 L L

Try turning your 2D drawing into a 3D model If you need to delete a feature like the Extrusion.
by going to Create and then Extrude. Select Simply go to the timeline along the bottom

the different parts of your sketch or profile. and find the feature you want to delete. Click
Use the arrow to extrude the sketch or add a on the Extrude Icon, notice the model has been
distance in the extrude menu. highlighted. Simply press delete or backspace

on your keyboard to delete it.

i,

MODIFY ¥
% New Component

@T Extrude E
& Revolve

@ Sweep

G Loft

&, Rib

[EE web

o @

]

Introduction to Fusion 360 | Beginner Page 10
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Getting Started
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@ Notice that your sketch has disappeared. To

find it go to your browser. Click on the arrow

next to Sketches to reveal Sketch 1.To show
the sketch click on the lightbulb.

|« BROWSER ° Il‘ ‘« BROWSER sl
Pl ? & (Unsaved) [O) e @ (Unsaved) [O

D 4% Document Settings

D [EJ Named Views

D 8 Document Settings
D» [EJ Named Views

D @ £ Origin > Q [ origin
a Q EJ Sketches a ) EJ sketches
@ [& sketchl Q & Sketchl

Draw a new line in the existing sketch, this
time extend the existing vertical line upwards
towards the top of the circle. Once you've
finished, make sure to stop sketch.

@ = \ STOP SKETCH

@ To edit a sketch or feature, simply find the
feature on the timeline and double click or
right click and go to edit sketch.

[E Create Selection Set

) Edit Sketch

LA Redefine Sketch Plane
Rename

(i Delete ®

&I Roll History Marker Here

E Convert to DM Feature

Suppress Features
Find in Browser

Find in Window

This time, instead of using the extrude tool, try

using the revolve tool. Go to create and then
revolve. The revolve tool will ask for profiles
you want to revolve. Select one half of the
sketch as shown above.

&

| _MODIFY ¥ |

% New Component

(1 Extrude E

{0 Revolve

Introduction to Fusion 360 | Beginner
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@ The revolve tool will then ask for an axis to As well as creating bodies, we can also modify

revolve around. Click axis and then select them. Go to modify and then fillet. This tool
either the green axis or vertical line on the will ask for a edge to round off. Use the arrow
sketch. Notice the profile has been revolved or type in a radius to fillet the 1 edge.

by 360 degrees.

i &5

3 .EE:lin ASSEMBLE ¥ |
. @ Press Pull Q
______ ==cm () Fillet F
Rule Fillet
@ Chamfer

@ Make sure to to save your work after every UFO completed! Now you're ready to make
step. Click on the save icon to save your work. the James Webb Telescope!
It'll ask to add version description, press OK.

=

[ NON®) Add Version Description | .

Version Description | User Saved| \

Ele)
Introduction to Fusion 360 | Beginner Page 12
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Lesson Objectives:

@ Creating a Solid Body (Extrude and Revolve)
@ Modify Solid Bodies (Fillet & Rule Fillet)

Spacecraft bus
Contains most of the spacecraft steering and control machinery, including the computer and
reaction wheels.

Sketches can be found in resources

Introduction to Fusion 360 | Beginner Page 13




Step 1 Spacecraft Bus
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@ Create a new design by clicking the + above

the toolbar or go to file.

@ untitled x| +
= | =
—ERSEE

New Design

New Desi

New Design From File
New Drawing [ 3
New Drawing Template

Open Details on Web

@ Rule 1 — Create a new component named
Spacecraft Bus.

® NEW COMPONENT
gT @ @ Empty Component ®

MODIFY v From Bodies O

@ Save the new design, Name the file Telescope.

Save B X

Name:

JW Telescope| l

Location:

James Webb Telescope > O master i - l

@ Create a Sketch on the bottom Plane as

shown.

[.4 Create Sketch

Nam¢ Spacecraft Bus|
EH New Component P:m; ix ]
@1 Extrude E Activate @
@ Revolve Sheet Metal Component ()
C‘zj Sweep
U Loft (i) OK Cancel
&, Rib
@ Web

) Line
Rectangle
Circle
Arc

Polygon

Introduction to Fusion 360 | Beginner
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Step 1 Spacecraft Bus
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@ Create a Center Rectangle 3000 x 2500mm
around the origin, Stop Sketch.

1000

500

g
1000
500

250000

300f

00

Create Sketch

D Line
Rectangle
Circle
Arc

%

STOP SKETCH

—|

[=] 2-Point Rectangle R
> O 3-Point Rectangle

4 Center Rectangle EI

@ Modify, Rule Fillet, Select all 6 sides or the
extrude rectangle by a radius of 25mm.

i B

.!E: iﬂ ASSEMBLE ¥ |
@ Press Pull Q
(9 Fillet F

Rule Fillet

© RULE FILLET

Input Features/Faces LWLl X

Radius s v
Scope Options All Edges v
Topology Options Any v
(i) oK Cancel

@ Create, Extrude the Rectangle upwards by
1500mm.

Bl&a o

% New Component

()l Extrude
0 Revolve

@ Sweep

@ EXTRUDE

profile Kk 1 selected B8

Start | profile Plane

Direction B One side
Extent || Distance

Distance 1500 mm

4" 4 B4y N0 RN

Taper Angle 0.0 deg

Operation () New Body

4

o oK Cancel

In the last 8 steps we've used Sketch, Create
and Modify. Fusion 360 works from left to
right starting with a sketch.

K.o= méE o

SKETCHY

CREATEY MODIFY ¥

Select a plane or planar face

Introduction to Fusion 360 | Beginner
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Step 1 Spacecraft Bus

@ Navigate to the bottom of the spacecraft bus Use the center diameter circle tool to create
using the view cube. Create a new sketch on two circles around the origin with a diameter

the bottom face of the spacecraft bus. off 2450 and 2100mm.

4.5«

[ skeTCHv S
[ create Sketch
2 Line L 3
Rectangle »
Circle >
Arc » Select a plane or planar face
Polygon > -
AT ; Circle > @CenteruiameterCircle. C
\! Arc » | ) 2-Point Circle
b | RIGHT | < Polygon » | ) 3-Point Circle
z - @ Ellipse (&} 2-Tangent Circle
y 'Slot 4 () 3-Tangent Circle
@ Create , Extrude the profile or ring created in @ Modify, Fillet the outside edges of the newly
the previous sketch, extrude downwards by a extruded body. Fillet both edges by a radius
distance of 100mm. Set operation to new body. of 25mm.

| s x Fillet F
QT @ @ [ i : Rule Fillet

@ Chamfer

MODIFY ¥ Diance
% New Component

= e ALLET

[ Extrude E[x] dges x
= o » Selections
0 Revolve
Type (%) Constant Radius v
@ Sweep & Radius 25 mm v

Tangent Chain (@)
Curvature G2)  (J

Corner Type m &)

o> | s;;ecify distan
~————

100.00 mm ¥

Select edges to Fillet [} OK Cancel

Introduction to Fusion 360 | Beginner Page 16




Step 1 Spacecraft Bus
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@ Create, Hole. Select the top face as the Face/
Point. Drag the blue circle to the center of the
body (it will snap to the center) Create a hole
with a depth of 300mm and diameter 350mm.

P

& o |

IEESEAN voDiFyy |
% New Component

(@1 Extrude E

&0 Revolve

@ Sweep

G Loft

&, Rib

[ web

[&J Hole H[2|

@ Then go back into the Sketch menu and go to Arc,
then select the 3- Point arc tool. The first point is
on the top of the vertical line. The second is at the
end of the vertical 800mm line. The third point
can be positioned near the first point.

800.00

A |

2

R
S
=3

200.00

" 3-Point Arc {— Sketch Dimension
/" Center Point Arc & Stop Sketch
(" Tangent Arc

Create a new sketch on the plane shown

above. Complete the following sketch on top
of the body, sketch 250mm away from the
origin. Then create a line going upwards by
200mm. Finally draw another line along the
top of the spacecraft outwards by 800mm.

-I 800.00

200.00

Create, Revolve. Select the previous sketch (this
is the profile), click on axis and select the green
axis pointing upwards (Tip: Try hiding Bodies in
the Browser to help select the right axis). Make
sure the operation is set to New Body.

‘ | Select sketch curve, edgeor\

| MODIFY Y | C

B New Component TS
@1 Extrude E

0 Revolve
® EDIT FEATURE

Placement (g

References  Select

Face/Point x

HoleType [ Simple v

Depth 300 mm v

Diameter 350 mm v

Tip Angle 118.0 deg - ¢ o
Extents || pistance v i < T

Flip Direction % 0C

» Objects To Cut P S

(i} OK Cancel

Introduction to Fusion 360 | Beginner
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Step 1 Spacecraft Bus

@ Once you've completed all instructions. Make sure to to save your work after every

Make sure that you Activate the overall top step. Click on the save icon to save your work.
component by clicking on the white circle. It'll ask to add version description, press OK.

’« BROWSER -u‘
£ 0 B wene O q— =

b 4} Document Settings
b E. Named Views ®OC Add Version Description
0 @ EJ Origin Version Description | User Saved|
 ® @ Spacecraft Bus:1
,, ) e Cancel

Spacecraft Bus Complete.

BIAEIIINEE DB

@ Step 1 Completed — Move onto Step 2

Introduction to Fusion 360 | Beginner Page 18
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Step 2 Deployment Tower

@ Direct Modelling Tools
@ Press Pull Tool @ Create New Component

Lesson Objectives:

©

Recap Lesson Objectives in Step 1 (Sketch, Extrude)

Deployment Tower
Supports the Science Instrument Module. Extends outwards once in space.

Sketches can be found in resources

Introduction to Fusion 360 | Beginner Page 19
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Step 2 Deployment Tower

@ Create a new component named Deployment @ Create a new sketch on the top face of the
Tower. body (notice its ghosted as we're working on
a new component).

4.0 &= @

| oorrvv | EEECELA
% New Component Create Sketch
(1 Extrude E D Line L -
0 Revolve Rectangle 4 ==
=
® NEW COMPONENT Circle
Empty Component ®
From Bodies @
Name Deployment Tower
-
Parent R 1 selected 1
Activate ]
Sheet Metal Component (]

(;} OK || Cancel |

@ Create a Center Diameter Circle on the @ Create, Extrude the circle upwards by
origin, 350mm in Diameter. 1250mm.

& Ha &
STOP SKETCH | MODIFYY |
% New Component
()1 Extrude E
&0 Revolve
@ Sweep
© EXTRUDE O
profile x 1selected [ \
Start |+ Profile Plane > |
Circle () Center Diameter Circle gl
Arc » | © 2-Point Circle | Dstnce 1250 mm v
Polygon » | & 3-Point Circle Tearhle (p0dw X
@ Hlipse {2} 2-Tangent Circle en e =
Slot » | ¢ 3-Tangent Circle i I/F L
Introduction to Fusion 360 | Beginner Page 20
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@ Create, Extrude the top of the cylinder by
1000mm upwards, change the operation to

new body.

Oa @

% New Component

QT Extrude E

&0 Revolve

| ® EXTRUDE M
Swee I
i ot x
| start |* Profile Plane |

Direction B One side v |
| Extent || Distance v |

| Distance 1000 mm v |

\‘ Taper Angle MS%V

|
|
|
Operation () New Body v ‘

(i} OK Cancel |

@ Modify, Press Pull, Click on the middle
cylinder and offset by a distance of 25mm.

¢ &5 0

Ilm: in ASSEMBLEY |
([ # Press pull Q

Fillet F

@ OFFSET FACES

Faces R 1 selected J.¢
.

@ Repeat the same process. Extrude the top of

the cylinder by 1000mm upwards, change
the operation to new body.

% New Component

QI Extrude E

&0 Revolve
% | ® EXTRUDE ™
Swee |
| start |* Profile Plane |

Direction B One side v |

| Extent || Distance v |

| Distance 1000 mm v |

\‘ Taper Angle 0.0 deg v

|
|
|
Operation () New Body v ‘

(i} OK Cancel |

Repeat the process, Modify, Press Pull, Click

on the top cylinder and offset by a distance
of 50mm.

¢ 5 0

Il‘:::l m ASSEMBLEY |
@ Press Pull Q
Fillet F

Offset Type  Automatic ® OFFSET FACES
Distance 125 mm Faces x
Offset Type  Automatic v
Distance 50 mm v
OK || Cancel
A
/ | 25mm v oK || Cancel
Introduction to Fusion 360 | Beginner Page 21
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Step 2 Deployment Tower

@ Once you've completed all instructions. Make sure to to save your work after every

Make sure that you Activate the overall top step. Click on the save icon to save your work.

component by clicking on the white circle. It'll ask to add version description, press OK.
|« BROWSER .
* 9 B wuwwemen O =

32 ﬁ- Document Settings
> [EJ Named Views [ NOR®) Add Version Description

b @ &J Origin Version Description 1UserSaved|

> ) Spacecraft Bus:1 [O)
e Cancel

Deployment Tower Complete.

EIQTQTQT@@T

@ Step 2 Completed — Move on to Step 3

Introduction to Fusion 360 | Beginner Page 22
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Step 3 Science Instrument Module

Lesson Objectives:

@ Advanced Sketching @ Construct an offset Plane

@ Change extrude operation to cut and new body

Science Instrument Module
Houses all of Webb's cameras and science instruments

Sketches can be found in resources

Introduction to Fusion 360 | Beginner Page 23




Step 3 Science Instrument Module
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@ Create a new component named Science
Instrument Module.

& o

@ Create a new sketch on the plane shown

above, the view cube should be on the Right
view. Tip: Click on the right side of the view
cube then select the plane.

.o = @

| MoDIFY ¥ |
B} New Component
@T Extrude E
&0 Revolve
® NEW COMPONENT
Empty Component ®
From Bodies ]
Name |Science Instrument Module |
Parent X
Activate ™)

Sheet Metal Component  (J

(i} oK || Cancel |

@ Complete the following sketch using the
line tool. Start from the top/center of the

Deployment Tower.

i &

T
I
|

4500.00

go& STOP SKETCH
”””” i D e [

3000.00

00.0 1500.00

| CRE/
|4 Create Sketch
D line L

[4 create Sketch
D Line L &
Rectangle 4

Circle 4

\ Select a plane or planar face

@ Create, Extrude the previous sketch outwards

by 1500mm, change the direction to
symmetric.

a4
| MODIFY Y |
% New Component

()1 Extrude E

0 Revolve

@ Sweep

Introduction to Fusion 360 | Beginner
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Step 3 Science Instrument Module

@ Modify, Rule Fillet. Select the two faces shown @ Create a sketch on the side of the module
above. Fillet by a radius of 50mm. (Shown above). Create a 2 point rectangle
2000mm high making sure the rectangle is

wider than the module. Stop Sketch.

i &

CERA4  ASSEMBLEY
@ Press Pull Q

Fillet F

Rule Fillet

2000.00

Select a plane or planar face

| Select faces or features to create RuleFille ‘ [~

© RULE FILLET

Input Features/Faces [LSPRTIREEEY X

Radius 50 mm v
Scope Options AllEdges v
Topology Options ~ Any. | -

;) oK Cancel | |

@ Create, Extrude the rectangle inwards by Create, Mirror the previous extrusion onto the

200mm making sure it cuts into the body. other side of the module. Change pattern type
to features and select the last extrusion in the
timeline. Then select the mirror plane going
down the center of the module.

BCESEAN vooiryy |
ﬁT @ @ B New Component

MODIFY.>: (@1 Extrude E
&0 Revolve

@ sweep

U Loft

&, Rib

ﬁﬁ Web

Come | Hole i
Biolle = Thread

g Box

| | [D Cylinder

© sphere © MIRROR

©) Torus Pattern Type (J Features \

% New Component

(1 Extrude
&0 Revolve

Q?j Sweep

Start

Direction 5 One Side
Extent | pistance
Distance -200 mm

Taper Angle 0.0 deg

4] ¢« eidid

Operation () Cut Coi
&2 Coil
> Objects To Cut Objects [3 1selected %

@ Pipe Mirror Plane R 1 selected 84

| o R oK Canceli Pattern Compute Option  Adjust b
DI Mmirror

= -
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Step 3 Science Instrument Module

@ Once you've completed all instructions. Make sure to to save your work after every

Make sure that you Activate the overall top step. Click on the save icon to save your

component by clicking on the white circle. work. It'll ask to add version description,
press OK.
|« BROWSER e I '
a §) [ JwTelescope vi _g/ B
D @ Document Settings e J
— .
> limliitiimed Vlewi-..f ® OO Add Version Description
> @ EJ origin >
> QW 5;;;;“3& Bus:1 Version Description User Saved|
> Q 1  Deployment Tower:1 -
WVE scence insrume. [0 —Concel

Science Instrument Module Complete.

@@r@mmﬂ‘r

@ Step 3 Completed — Move on to Step 4

Introduction to Fusion 360 | Beginner Page 26
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Step 4 Backplane & Primary Mirror

Lesson Objectives:

@ Advanced Sketching (Polygons) @ Extrude Taper Angle
@ Move/Copy Bodies
ORI

Primary Mirror
18 Hexagonal segments made of the metal beryllium and coated with gold to capture faint
infrared light.

[
|
|
1
1
|
|
{
1
1
{

i
i
i
1
1
i
{
i

]
|
|
|
|
|
|
§
1
1
i

H
1
1
1
1
!
1
1
1
1
i
1
1
1
{
i
i
i
i
i
|

Sketches can be found in resources
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Step 4 Backplane & Primary Mirror

N~

@ Create a new component named Backplane.

& o

[ skeTcHy S
Create Sketch

@ Create a new sketch on the front of the

module, the view cube should be on the
Front view.

4.0 &= @

| CRE

| MODIFY V¥ |
New Component
@1 Extrude E
&0 Revolve
® NEW COMPONENT
Empty Component ®
From Bodies Q@
Name |Backplane] |
Parent X
Activate %)

Sheet Metal Component  (J

(i} OK || Cancel |

@ Create a 6 sided Circumscribed Polygon

with a radius of 3250mm on the green axis,
dimension the hexagon 2250mm away from

the bottom of the module.

o o
Polygon | (3 Circumscribed Polygon

@ Ellipse (® Inscribed Polygon
Slot » | {3 Edge Polygon

| I

3250.00|

LI

D Line L
Rectangle >
Circle 4

@ Create, Extrude the hexagon outwards by

300mm with a taper angle of 35 degrees.

% New Component

@I Extrude E

0 Revolve

@ Sweep

........

Introduction to Fusion 360 | Beginner
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Step 4 Backplane & Primary Mirror

@ Activate the top component using by clicking @ Create a sketch on the front of the Backplane
on the white circle. Create a new component as shown. Create a Circumscribed Polygon
named Primary Mirror. with 6 side and a diameter of 650mm in the

middle of the Backplane.

|« BROWSER ol !
Pl ® f. W Telescope vé_[O) g
D {4 Document Settings B S
> [EJ Named Views | & \w
> @ EJ oriain -1
B Q = ® NEW COMPONENT & fSoicta bne o s o
> I TR S
> Q0 Name |Primary Mirror |
- x
>0 Activate @
Sheet Metal Component  (J Polygon ‘ 1®Circumscr|bed Polygon
@ Ellipse @ Inscribed Polygon
0 0K Cancel Slot » | ) Edge Polygon
o

@ Create, Extrude the hexagon outwards by Create, Pattern, Rectangular Pattern. Change
150mm making sure the operation is on new pattern type to bodies, Select the hexagonal
body. body. Click direction and select the green

axis. Pull the arrow upwards. Distance
2600mm and quantity 3.

=

ﬂ @ ii V a8 ﬁ Rectangular Pattern
‘T MMiror | S circular Pattern
& Thicken °8, Pattern on Path

% New Component

QT Extrude E‘ @ 260000 mm ¥ 3

— ® RECTANGULAR PATTERN
&0 Revolve

Pattern Type () Bodies v
@ Sweep Objects s 1selected X

= o Directions x
Distance Type i} Extent v
Suppress @
T Quantity. 3
R one side 4 Distance 2600.00 mm v
v Hosunce g T Direction Type B One Direction v
Quantity 3
R = = Distance 0.00 mm .
Direction Type 5 One Direction 5

o OK Cancel
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Step 4 Backplane & Primary Mirror

N~

@ Modify, Move/Copy. Change move object
to Bodies. Select the middle hexagon as the

Selection. Change move type to point to
point. Make sure Create copy is selected.
Copy a new hexagon into position as shown.

. [e wmovercorr

1| Move Object (] Bodies... v

sevcn [T

Cvoenpe & 2 o Bl

Origin Point  [; 1selected X

Target Point [ 1selected X

|| CreateCopy &

T
sk | - I
{im 5 |

+$* Move/Copy M
BH Align

@ Physical Material

@ Using the line tool draw a line going outwards
from the center of the Backplane/Primary
Mirror.

10000

@

STOP SKETCH

N el

E/
[4 create Sketch
Dline L

7500

4
1500.00

000

Create a sketch on the plane shown,

Complete the sketch shown.

L .o = @

Create Sketch

D Line i
Rectangle >
Circle >

0008

@ Create, Pattern, Circular Pattern. Change the
Pattern Type to Bodies. Select the bodies
shown above. Click on axis and select the
line created on the previous sketch. Change
the quantity from 3 to 6.

Pattern 075 Rectangular Pattern
D Mirror & Circular Pattern
&2 Thicken l °8, Pattern on Path
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Step 4 Backplane & Primary Mirror

@ Once you've completed all instructions. Make sure to to save your work after every

Make sure that you Activate the overall top step. Click on the save icon to save your
component by clicking on the white circle. work. It'll ask to add version description,
press OK.

Activate Component

=

Origin - i o
® OO Add Version Description |

Spacecraft Bus:1

Science Instrument Mod...
: Cance

™~
(]
J Deployr;ent Tower:1 - Version Description iUser Saved| ‘
o -
o Backplane:1

> -

L

Backplane & Primary Mirror Complete.

@ o

2 01 33 % & 21 8]

©

Step 4 Completed — Move on to Step 5
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Step 5 Aft-Optics Subsystem & Secondary Mirror

Lesson Objectives:

@ Construct an Offset Plane @ Loft between Profiles
@ Advanced Sketching

Secondary Mirror
Reflects gathered light from the primary mirror into the science instruments

Sketches can be found in resources
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Step 5 Aft-Optics Subsystem & Secondary Mirror

@ Create a new component named

Aft- Optics Subsystem.

& o

Bl New Component

@1 Extrude E
&0 Revolve
® NEW COMPONENT
Empty Component ®
From Bodies O
Name |Aft-Optics Subsystem |
Parent X
Activate (%)

Sheet Metal Component ()

(i ] OK | Cancel |

@ Complete the following sketch using the center
rectangle, draw a rectangle 750mm wide by
700 mm high from the center of the primary
mirror.

@

STOP SKETCH

(30000
=0 00

ol
2
E

@ Create a new sketch on the front of the
primary mirror, the view cube should be on
the Front view.

L2 .> = [

CRE

| skeTcHvy  [BN(SE
Create Sketch

D Line L
Rectangle >
Circle 4

@ Construct, Offset Plane. Offset a plane
1200mm away from the Primary Mirror.

~' Distance 1200 mm v

W
A Plane & 1 selected B4

0 oK Cancel
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Step 5 Aft-Optics Subsystem & Secondary Mirror

@ Create a new sketch on the newly offset

construction plane. Create a center rectangle
500mm wide by 450mm high from the centre.

@ Aft- Optics Subsystem Completed — Activate
the top component by click the white circle.

‘« BROWSER e h‘
a Q [l W Telescope vl

£ Document Settings

£ Named Views

Activate Component

Origin

Spacecraft Bus:1
Deployment Tower:1
Science Instrument Mod...

Backplane:1

olol ol ool
miafajayayay i

Primary Mirror:1

SN ¢ @ Aft-Optics Subsy.. [O}
\

@@u]@@‘r

<
s J

@ Create, Loft. Select Profile 1 (the first

sketch) and Profile 2 (the second
sketch) creating a new body.

% New Component

(@1 Extrude E
&0 Revolve

@ Sweep

e LOFT
Profiles [ |

Profile1 (7 B> Connected

profle2 () ¥ B Connected \

+ %

Guide Type m #
&

Rails.

+
Chain selection A
Closed ™)
Operation () New Body. v

(i} oK Cancel

Create a new component named Secondary

Mirror Supports.

o & o

| MODIFY Y |
% New Component
(@ Extrude E
&) Revolve
® NEW COMPONENT
Empty Component ®
From Bodies (-
Name |Secondary Mirror Support] |
Parent X
Activate )

Sheet Metal Component ([

(i ] OK | Cancel |
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Step 5 Aft-Optics Subsystem & Secondary Mirror

@ Create a new sketch on the front of the Construct, offset plane. Offset a plane

Backplane (as shown). Create a centre rectangle
200mm high by 700mm wide on the green axis.
The bottom line should be in line with the top
of the primary mirror.

8000mm away from the Backplane.

| - © OFFSET PLANE

Plane R 1 selected B4

N

AN 9 il
i\ Wy Distance 8000 mm l
57 d157 : Distance

o [ ox [ cance |

@ Create a new sketch on the offset plane shown @ Create, Loft. Loft between profile 1 (the first
above. Create a center rectangle 200mm high rectangle) and profile 2 (the second rectangle
by 100mm wide positioned in the middle of on the offset plane) creating a new body.
the top line of the Aft-Optics Subsystem.

% New Component

@T Extrude E
&0 Revolve
@ Sweep
W Loft
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Step 5 Aft-Optics Subsystem & Secondary Mirror

@ Create a new sketch on the backplane. In the area In the browser open the secondary mirror
shown above create a 2 point rectangle 200mm support component. Go into Construction
high and 100mm wide. The first point should be and show plane 1 using the lightbulb. Create
on the corner of the hexagon as shown. a new sketch on this plane.

98 @ @ secondary Mirror.. [O)
Z @ £ Origin

D

s ¢ EJ Bodies
b
a

- EJ sketches
“a () £ Construction

Q Planel ‘E

Complete the Sketch by creating a 2 point Create, Loft. Loft between profile 1 (the first
rectangle from the bottom corner of the Aft- rectangle) and profile 2 (the second rectangle
Optics Subsystem, 200mm high by 100mm on the offset plane) creating a new body.
wide. Make sure the first point is on the corner.

Stop sketch when completed.

% New Component
@ (i1 Extrude E
STOP SKETCH ) Revolve
@ Sweep
JLoft
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Step 5 Aft-Optics Subsystem & Secondary Mirror

@ Create, Mirror. Change the pattern type to

bodies. Then select the support as shown above.
Select the mirror plane going down the middle

of the model to mirror the body.

% New Component
(] Extrude E
0 Revolve
@ Sweep
G Loft
®; rib
@ Web
(@) Hole H
& Thread
w Box
@ Cylinder
@ Sphere
@ Torus
2 coll
@ Pipe
Pattern >

DI Mirror

Create a new sketch on the ends of the
supports (as shown). Complete the following
sketch using a 3 point rectangle 750 x 800mm,
Then draw a line from, the corners of the
supports. Once complete click stop sketch.

\;ﬂ = : @

war i R STOP SKETCH

'ese.r»!eng.v.ese,

Activate the top component by clicking

on the white circle. Then create a new
component named Secondary Mirror.

SR
« QB w Telesmpe,“ n Activate Component
£+ Document Settings -

D
O £ Named Views
o |9 & origin
> Q G Spacecraft Bus:1
D, Q (J Deployment Tower:1
/ @ (J science Instrument Mod...
0 Q (J Backplane:l
> Q [OJ Primary Mirror:1
b Q () Af-Optics Subsystem:1
[l e 7 se

® NEW COMPONENT

Empty Component ®

From Bodies. [®)

Name |Secondary Mirror| |
Parent x

Activate %]

Sheet Metal Component ()

e OK || Cancel |

Create, Extrude. Using the previous sketch,

extrude the profile outwards by 150mm
creating a new body.

IT;

MODIFY ¥
% New Component

@I Extrude E

@ Revolve

@ Sweep

Ha

F

PR IR R ]
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Step 5 Aft-Optics Subsystem & Secondary Mirror

@ Create a new sketch on the inside of the
Secondary Mirror. Using a center, draw a
circle 500mm in diameter. Click Stop Sketch
once completed.

@ Once you've completed all instructions. Make
sure that you Activate the overall top component
by clicking on the white circle. Make sure to
save your work after every step.

Document Settings

¢ 0 b s O qummmm—"y -

D
2
D
D
[
D
D
D
D
D
D

Named Views

Origin

Spacecraft Bus:1
Deployment Tower:1
Science Instrument Mod...
Backplane:1

Primary Mirror:1

Aft-Optics Subsystem:1

&
=)
Y
Y
Y
9
Y
Q
Q
Q

B |E] = =] =) =] =] )

Secondary Mirror Suppe...

® M@ Ssecondary Mirror:1 (O}

Step 5 Completed — Move on to Step 6

©

@ Create, Extrude the circle outwards by 200mm
with a taper angle of 25 degrees, change the
operation to new body. Then modify; fillet the
edge shown above by a radius of 25mm.

is

o g|2z288g3®
£E34°%

Aft-Optics Subsystem, Secondary Mirror &
Supports Complete.

i v

EIBTEIBT@T

B HEYEE G
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Step 6 Multilayer Sunshield

Lesson Objectives:

@ Navigate the Sculpt Workspace
@ Create a T Spline body using the face tool

Multilayer Sunshield
Five Layers shield the observatory from the light and heat of the Sun and Earth

Sketches can be found in resources

T——
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@ Create a new component named Multilayer
Shield.

EH New Component
@1 Extrude E
€0 Revolve

@ NEW COMPONENT

Empty Component ®

From Bodies O

Name |Multilayer Sunshield
Parent X
Activate @

Sheet Metal Component (]

o | OK | Cancel

@ Hide all components apart from the Multilayer
Sunshield as shown, using the lightbulb to
show and hide.

_—
Spacecraft Bus:1

Spac‘ecraft Bus:1
Deployment Wi - -

Deployment Tower:1

Science Instrument... Science Instrument...

Backplane:1 Backplane:1
Primary Mirror:1
Aft-Optics Subsyst... Aft-Optics Subsyst...

Secondary Mirror S... Secondary Mirror S...

OO 0D DD O
QD D D D D D D
Dl W gy

Secondary Mirror:1

Y Multilayer Su.. [O)

Secondary Mirror:1

9@ Mulilayer Su.. [O

v SR R v V\ AV VAR v

U
U
o
U
J Primary Mirror:1
U
U
]
[J

Al v S S v S v v S A v

@ Create a new sketch on the top of the
Spacecraft bus as shown.

L4 > I [

|
EECGERE

Create Sketch

D line L
Rectangle >
Circle >

@ Complete the following sketch using the Line
and dimension tool. Once completed stop
sketch. Start by drawing a line upwards by
9500mm and another line along the red axis
by 6500mm.

9500.00

9500.00

STOP SKETCH
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Step 6 Multilayer Sunshield

N~

@ Create, extrude the previous sketch by a
distance of 10mm. Make sure you only select
the profiles shown.

© BXTRUDE

rote x
Start |+ Profile Plane v
Direction 5 One Side v
Extent |- Distance v
Distance 10 mm v
Taper Angle 0.0 deg v
Operation (") New Body v

o OK || Cancel

Create, Pattern, Rectangular Pattern. Change the

pattern type to bodies. Then select the green axis
as the direction. Create a pattern over a distance
of -700mm with a quantity of 5.

@ Modify, Move/Copy the new body. Change
the move type to free move. Move the body

upwards by 1000mm.

%+ Move/Copy M
BE Align

@ Physical Material

© Appearance A
Manage Materials

Te e reature

[ oo o ]

e :
woete [l - oC oo
samoc 12
XDisunee  000mm
Yoisunee 1000 mm
Zoisance 000 mn
Xangle  0oces
Yarge  0oces

O

ZAngle 0.0deg

L] 3 Cancel

Show all components including the

Multilayer Sunshield as shown, using the
lightbulb to show and hide.

> Q0 s frBusl b Q (J Spacecraft Bus:l
pacecraft Bus: pacecraft Bus:
— 8 £ Rectstelaf B > @ (J DeploymentTe. O b Q O Depl TR
i ment T.. 5 ployment Tower:1
DI mirror & Circular Pattern — .poy | - =
& Thicken lD@gPattern onPath /I>/@ () Sscience Instrument... b Q (J science Instrument...
= D (J Backplane:l b Q@ (J Backplane:l
D Pri Mirror:1 Pri Mirror:1
— = \\\ Q (J Primary Mirror: > @ (J Primary Mirror
> @ (J Aft-Optics Subsyst... D Q@ (J Aft-Optics Subsyst...
& RECTARGUAR ATTERN b Q (J Secondary Mirror ... b Q (J Secondary MirrorS...
PaemType (] Bodies v |
Obies Iy Tsdecnd X D @ (J secondary Mirror:1 > @ (J secondaryMirror:1
e e — M 9 & wuitilayer su O M ¢ & wuitiayer su. [
Suppress. "
oy B
e mEET o
Direction Type 8y One Direction v
Quantity 3
coe E
~ Direction Type 5 One Direction v
- - ‘o oK Cancel
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Step 6 Multilayer Sunshield

@ Once you've completed all instructions. Make sure to to save your work after every

Make sure that you Activate the overall top step. Click on the save icon to save your
component by clicking on the white circle. work. It'll ask to add version description,
press OK.

<« BROWSER ) ||‘

a4 Q [ WTelescopevl C

Activate Component B
ﬂ Document Settings

£ Named Views -
Origin ® OO Add Version Description |

Spacecraft Bus:1 Version Description iUser Saved| ‘

Deployment Tower:1

&

U

U

(J science InstruM [ ok ] Cancel
@ Backplane:1 o

o —
U
U
U
_

Primary Mirror:1

AR SRR AR R R RS

:

Aft-Optics Subsystem:1
Seconda‘ry Mirror Suppa... :

D OO0 O O QO ©

Secondary Mirror:1 e

¢ Multilayer Sunshit.. [O) — e

21 S
@

Multilayer Shield Complete.

& O as.T

@ Step 6 Completed — Move on to Step 7
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Step 7 Unitized Pallet Structure

Lesson Objectives:

@ Advanced Sketching @ Construct an Offset Plane
@ Create a Sweep using a Profile and Path

Unitized Pallet Structure

Hold the rolled up Multilayer Sun Shield during Launch. Once in space the structure opens up the
Sun Sheild

Sketches can be found in resources
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@ Create a new component named Unitized
Pallet Structure.

MODIFY ¥ |

b New Component

o @

T Extrude E
&0 Revolve
@ NEW COMPONENT
Empty Component ®
From Bodies (»)
Name |Unitized Pallet Structure |
Parent X
Activate @

Sheet Metal Component ()

(i ) OK H Cancel |

@ Create a sketch on the side of the Spacecraft

Bus shown. Showing the Right of the View
Cube. Use a Center Diameter Circle, draw a
circle 250mm in diameter on the black dot.
(This is the Profile). Click Stop Sketch.

—r St
o
1500

STOP SKETCH

@ Create a sketch on the side plane shown.

Showing the Front of the View Cube. Use the
line tool to complete the following sketch.
The start of the line (or path) should be
400mm from the top of the spacecraft bus.

4000.00 7
\’5@

2500
5000

@ Create, Sweep. Keep type on Single Path.

Select the profile which is the circle. Then
select the path being the first line sketch.
Make sure that chain selection is turned on.

&

(67NN MODIFY v
% New Component
(@1 Extrude
&0 Revolve
G sweep

i
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Step 7 Unitized Pallet Structure

N~

@ Create, mirror. Change the pattern type to
bodies. Select the new body as shown. Then

select the mirror plane going down the
center of the model.

© MIRROR

Pattern Type (] Bodies v
Objects [3 1 selected X

Mirror Plane  |[[SSRTIEEEE] X

@ Create a new sketch on the front face of the
Spacecraft bus as shown. Then create a center
diameter circle with a diameter of 200mm on
the black dot or center of the Spacecraft Bus.
Click Stop Sketch.

STOP SKETCH

@ Create a new sketch on the side plane shown
above. Complete the following sketch using
the line and dimension tools. The path should
start from the center of the spacecraft bus.

10000
7500
5000

7000.00

Create, Sweep. Keep type on Single Path.
Select the profile which is the circle. Then

select the path being the first line sketch.
Make sure that chain selection is turned on.
Then mirror the new body using the mirror
tool and plane shown.

I

MODIFY ¥
&j New Component

(@1 Extrude E

@ Revolve

:
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Step 7 Unitized Pallet Structure

@ Once you've completed all instructions. Make sure to to save your work after every

Make sure that you Activate the overall top step. Click on the save icon to save your
component by clicking on the white circle. work. It'll ask to add version description,
press OK.

PRl @ f; W Telescope v4 lg’\

D 'la‘ Document Settings
[E] Named Views

D

0 @ EJ origin

D Q@ [ Sketches

© Q (J Spacecraft Bus:1 [ NON®) Add Version Description
p @ (J Deployment Tower:1 .

b 'Q (J Science Instrument Mod.. Version Description |User Saved|

b Q (J Backplane:l

D Q (J  Primary Mirror:1 Cancel
b @ (J Aft-Optics Subsystem:1

D Q [J Secondary Mirror Suppc...

> Q (J secondary Mirror:1

D Q (J Mulilayer Sunshield:1

b Q (J Unitized Pallet Structure...

Unitized Pallet Structure Complete.

GRS YEESEES

@ Congratulations! You have modelled the Telescope. Move on to Step 8
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Lesson Objectives:

@ Apply an Appearance @ Edit Scene Settings
@ Apply a Decal @ Creating a Background
CIEETEE O
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Step 8 Rendering

@ Locate Model in the toolbar. Click on model @ Starting from the left, we can apply appearances
to access the different workspaces. Click on by click on the multicolored sphere. This will
render to change to the render workspace. open the appearance menu.

Notice the toolbar has changed.

&<t

MODEL @ Physical Material

() Appearance A APPEARANCE
RATCH <& Scene Settings pply To:

Becal ies/Components @

SHEET METAL

N © % @ S

es (™)
G[ﬂ Texture Map Controls

=]
E @ ¥ In This Design

,,

~

ik SETUP ¥ IN-CANVAS RENDER ¥ | RENDER ‘4‘

SIMULATION

CAM bRUbary

DRAWING » o Close
To apply an appearance, click on library to @ More appearances can be downloaded using
access the different materials. Find a material the arrow. Right click on an appearance in
that matches the telescope and drag it on to the ‘in this design’ box to edit a material.
the part you want to change the appearance of. Here you can change the colour of the

material, increase the roughness etc.

{

v Library
Search aj
Plastic - Textured - Polka €+
£ Fusion 360 Appearances | & My Appearances Favorites -
|

Show downloadable materials (&) Cancel all Downloads

7 Glass Silver - Satin (1)
7] Leather and Cloth
g :::: [l Color Libraries
£ Paint
5 e e N
] Weod =
£ Wood 5oty = Duplicate
= Delete
Copy to My Appearances
iy Add to Favorites
" [Search q]
2 Fusion 360 Appearances &3 My Appearances Favorites R - -
Show downloadable materials @ Carcel il Downloads 255 ) (255 J(Ch2s5 &
2 Roughness 0.265 |2 == ree
£ silver
Silver - Polished Advanced...
B2 Stainle Bone
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Step 8 Rendering
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@ Appearances can be applied to bodies,
components and faces. To apply an

appearance to a face, change the "apply to’
from bodies to faces.

| v Apply To:
Bodies/Components (@]
Faces ®

v Apply To:
Bodies/Components o
Faces. ®

¥ In This Design

¥ Library
[Search
&3 Fusion 360 Appearances &3 My Ay
Show downloadable materials @)
7 grass
£ bronze.
£ Chrome
£ Coatings

Click select image, find the image you'd like
to apply on your computer. Download and
image from the internet. You can also move
the decal using the arrows and scale the
image as well.

e rae
Select image (]
Opacity 100 e—
Xosanee 103405 nm
Yosanee 5301 mm

2 Angle 0.0 deg

Scale X 100
Scale Y. 100

44 aq

Scale Plane XY 1.0

184386857 Horizontal Flip (1 n
Vericalfip (%
JPEG- 75 KB Chanfices @)
Created 21/01/2018, 23:46
Modified 21/01/2018, 23:46 o ok || Cancel

Last opened 21/01/2018, 23:46
Dimensions 612 x 408
Add Tags...

cancel (N

@ Decals can be added to a face. Click on the blue

box with a D to add a Decal. Select the face
you'd like to apply a decal to.

Click on the Lamp Icon to open the Scene

Settings. In this menu you can change the
settings of the scene/environment such as
brightness.

® SCENE SETTINGS

@ %—” Settings = () Environment Library

¥ Environment

Brightness [0, 10C... 1000.000 Ix

@
Position 5
Background Solid Color v

Color
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Step 8 Rendering

N~

@ Change the color of the background by
clicking on the grey box. Then use the

slider to select any color you like.

@ SCENE SETTINGS

/? Settings | (7 Environment Library
¥ Environment

Brightness [0, 10C... 1000.000 Ix
Position B

Background Solid Color

Color

\178 \v\ns Co1s (T

Apply Cancel Ok

@ In Scene Settings we can also add and take
away the ground plane. As our telescope is
in space our render won't require a Ground
Plane.

¥ Environment

Brightness [0, 10C... 400.000 Ix

/N

Position -3

Background Solid Color v
Color

v Ground

Ground Plane @

Flatten Ground O

Reflections O

Change the background from solid color to

environment. You can change the environment
by click on the Environment library at the top.
Then drag a environment onto the background.

Position

Background Solid Color

Color Environment
@ Solid Color

v Ground

® SCENE SETTINGS Fusion 360 Libri...¥

% Settings () Environment Library

Cool Light

: Dry lake bed

We can also change the Camera Settings within
Scene Settings. We can change from
perspective to orthographic, increase or
decrease the focal length and change the
exposure. Depth of Field allows you to add blur
to your render. If you don't like the changes
you've make you can always restore defaults.

v Camera

Camera | Perspective v

Focal Length 90 mm
#

=

Exposure [25, -15] 9.5 EV
#

Depth of Field dJ

Aspect Ratio Viewport aspect ratio v

Save as Defaults H

Restore Defaults E5)
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Step 8 Rendering

@ Change back to the model workspace. Create Create two large center diameter circles
a new sketch on the bottom plane as shown. around the origin. Then draw a line going
through the center as shown.

; ] i » i
7 Circle (&) Center Diameter Circle  C
m ._:) g Il Arc » | © 2-Point Circle

EECCEIA polgon > | © 3-poin circ

MODEL L4 create Sketch & Ellipse () 2-Tangent Circle
~Dline I Slot » | {1 3-Tangent Circle
PATCH Rectangle : =
Circle

SHEET METAL
Arc

v v v w

RENDER ‘ Polygon

ANIMATION

SIMULATION

CAM

5
{ elect a plane or planar face |
DRAWING N . STOP SKETCH

5

@ Create, Extrude, half of the previous sketch Change back into the Render Workspace.

creating a semi circle wall. Change the Then find a picture of space on the internet
direction to symmetric and extrude both and save it to your computer. Attach a decal
sides as shown. to the inside face of the extrude wall.
Scale up the decal so it covers the entire
wall. Turn Chain Faces off.

.' EXTRUDE

Start | profile Plane v
Direction 54 symmetric v
Measurement n jum)

Distance +400000000E+04 mm ¥

A il
Specify distance, or select coplanar profiles/faces to modify the s
-

T
\;/ = Operation (%) New Body

v

darkrift-orig_full

JPEG image - 1.2 MB
Created 20 January 2018 at 23:13
Modified 20 January 2018 at 23:13
Last opened 20 January 2018 at 23:13
Dimensions 4000 x 2758
Add Tags...
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Step 8 Rendering

@ Go back into Scene Settings and turn the Choose a good angle of your telescope to

brightness of the environment down to make render. To render locally, click on the sphere
the telescope look like its in space. Click on with a play button. This will start an in canvas
position to change the position of the light. render. Notice the picture has pixelated, but

improves over time. The longer the in canvas
render is on, the better the render.

® SCENE SETTINGS

/ﬂ Settings () Environment Library K‘I}

IN-CANVAS RENDER ¥ -
v Environment

Elapsed time: 15 sec lteration number: 6

Excellent Final  Infinite

Brightness [0, 10C... 400

(A
Position .
Background Environment

To start a cloud render, click on the tea pot. Open the Rendering Gallery to access the

This will open the render settings. Click on renders you've sent to the Cloud. Notice the
Print, then select the highest megapixel camera, Clock, once the scene has been render in the
Cloud Render & Final. Finally, click render to cloud, your render will be available to
render your scene in the cloud. download here.
© RENDER SETTINGS @ RENDERING GALLERY
@ RENDER ON SAVE @
WEB MOBILE PRINT  VIDEO CUSTOM
; i |: RENDER
4x6" 300PPI 5x7" 300PPI 8.5x11" 300PPI
2.2 Megapixel 3.2 Megapixel 8.4 Megapixel Drag and drop views here
to enable rendering on @
RENDROWIT ] save for future versions
Cloud Renderer Local Renderer J
RENDER QUALITY
Standard [ Final ]

@ RENDERING GALLERY

RENDER QUEUE TIME:  (*) < 10 minutes Rerender LOEEH ‘.:) ZI i m
1 credits required

Close
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Step 9 Animation

Lesson Objectives:

@ Understanding the Animation Timeline
@ Create a Storyboard @ Explode Components
@ Publish an Animation

\/._—'\)

@ ANIMATION TIMELINE

0.0 L7 T T R
a [|; Components

(_J Unitized Pallet Structu
() Multilayer Sumshield:1
[ Aft-Optics Subsystem:
Primary Mirror:1
{_J Science Instrument Mc
[_J Secondary Mirror Supg

{1 Nenlavment Tower:

Storyboard1 [StoryboardZi
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Step 9 Animation

@ Locate Model in the toolbar. Click on model @ At the bottom of the animation workspace
to access the different workspaces. Click on is the Animation Timeline. This allows you
render to change to the render workspace. to create multiple storyboards and playback
Notice the toolbar has changed. your animation.

. ANIMATIO:.:MEUNE (S O S S S S ML S S P
MODEL
PATCH
SHEET METAL storyboaraEll MM XS
B P 8 &
STORYBOARD TRANSFORM ¥ ANNOTATION VIEW PUBLISH
ANIMATION
SIMULATION
CAM
DRAWING 4

@ Drag the cursor on the timeline to anywhere @ Continue to move the cursor down the
you like. Change the camera angle using the timeline and change the camera view.
view cube. Fusion will automatically create Try to make a 360 video going around your
the transition between the two camera views. telescope. Play back your animation by

clicking on the play button.
© ANIMATION TIMELINE
2.9 .|:}III|IIIIHIIIIIIIIl;IIIIII :I’II
View
Ird“T--h: i};‘lv‘li' S R P
|FmNTI RIGHT |
2t e

Istoryboara 8

i > M 3 &
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Step 9 Animation

N~

@ To create a new storyboard click on the
+ next to storyboard 1. Make sure the new
storyboard is set to clean and click OK.

]Storyboa rd1|

@ NEW STORYBOARD

Storyboard... Clean v

OK Cancel

@ Transform, Auto Explode: All Levels will explode
all components, use the slider to increase how
far the components explode.

SEY 8

TRANSFORM ¥ ANNOTATIC

% Transform Components M

0% Restore Home

@ Auto Explode: One Level

{74 Auto Explode: All Levels U
@. Manual Explode E

9‘ Show/Hide

@ Appearance

@ Open up Components in the Browser and
Open Telescope to view all the components.

Select all the components (hold shift).

e =L 4 Q (bW Telescope3il,,
Tel
« EIRNGETS O8N @ Spacecraft Bus:1
4 & Components
a ) [ JWTelescope v3:1 Q  Deployment To..
o 0 R
@ (J Deployment Tow... Q S saeipie
@ (J science Instrume... -
O [ Backplane:t O8N @ Primary Mirror:1
@ U primary Mirror:1 OB @ Aft-Optics Subs...
ft-Optics Subsy...
S a R T OB @ Secondary Mirre...
@ (J Secondary Mirror...
Q ([ Secondary Mirror... OB @ Secondary Mirre...
I Muttlayer Sunshi., 98 @ Multilayer Sunsl.
@ (J uUnitized Pallet St... Q S Unitized pallet <

Make sure to change the time on the
animation timeline by using the cursor, Once
your happy with thetime, click the tick. Try
playing the animation.

@ ANIMATION TIMELINE
51 '|:’|||||||||;|||||||||;|||||||||:|’|||||||||l|||||||| T

View
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Step 9 Animation

O

a @ [b

o 6

Select all the components, then Transform,
Restore Home to put all the components back
in the right play. Make sure to move the cursor
in the animation timeline along.

W Telescope v3:1 |

<

b (4 d/ |
Spacecraft Bus:1 g /

(]
TRANSFORM ¥
@ Deployment Tou..

&

| ANNOTATIC

% Transform Components M

m 04 Restore Home

@ Auto Explode: One Level

Auto Explode: All Levels U
Aft-Optics Subs... ﬁ’; Manual Explode E

@ Secondary Mirrc... &, show/Hide

@ Secondary Mirrc... ® Appearance

Multilayer Sunsl...

@
@
@
@
@
Q L
@
@
@
@

Unitized Pallet S...

Instead of auto explode, try manually exploding
parts by selecting the component you want to
explode, then choose the direction you'd like

it to move in. Use the slider to change the scale.

&

TRANSFORM ¥ | ANNOTATIC

%5 Transform Components M
04 Restore Home

@ Auto Explode: One Level
Auto Explode: All Levels U
% Manual Explode
& show/Hide

e Appearance

eV

(2)

N~

Try playing back the animation using the
Play button on the animation timeline.
Notice the parts explode and then come
back together again.

k/ \'\)
© ANIMATION TIMELINE
0.0
'a (15 Components
() Unitized Pallet Structu
() Muttilayer
() Aft-Optics.
() Primary Mirror:1
[LJ Science Instrument M
[ Secondary Mirror Supy
(1 Penlovment 't Tower.
Storyboard Storyboard?|

Click on publish to turn your current
storyboard into a video. Change the Window
size if you like then press OK. Fusion will
then give you the option to save the video
to the cloud or your computer and what

file type you'd like the video.

Video Scope

Video Resolution

Video Options
Current Storyboard
Current Document Window Size
Width 800 Pixels < W: 1366
Height 406 Pixels H: 694
Resolution 72 Pix¢
Save As X

| Lock Aspect Re

W Telescopa v

Type:
P4 (mpé) v
8 Save to a project in the cloud

Jamos Webb Toesoope > O master

B Savetomy computer  Msersimar...m Leaming ]
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Lesson Objectives:

ORI ORI
() sarsasver WG iaommio
ORI © I
() coarsnes
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Step 10 Engineering Drawings

D STEM

/\ LEARNING

@ Change to the Drawing Workspace, From
Design. The Create Drawing Menu will appear.
Press OK to enter the drawing workspace.

® CREATE DRAWING

.ok

v Reference

SKETCHY

Full Assembly (@)

MODEL
¥ Destination

PATCH

Drawing oh Create New v
SHEET METAL Template From Scratch v
RENDER Standard I1SO ¥
ANIMATION Wilis mm hi

Sheet Size A3 (420mm x 297mr... ¥
SIMULATION Peployment Tower:1

Fcience Instrument M

CAM

(i ] OK Cancel

@ Change the orientation of the Base View by
clicking Front. Change the style of the base view
by selecting one of the cubes. Change the scale
of the base view to 1:150 to get a better view.

® DRAWING VIEW

Reference on Create New Vv

Representation & Model v
v Appearance

Orientation ﬂ Front v

Style ﬂ

Scale Visible Edges MM
v Edge Visibility

Tangent Edges @
Interference Edges (J

Thread Edges O

(i) OK Cancel

@ First select a place on the page to create a
base view. This can be anywhere on the

page.

1 s | N I . . I 3 1

© DRAWING VIEW

v Appearance
7 Orientation Front v r
ste ahz] s 1=
Scale 1:150 v

v Edge Visibility

Tangent Edges ()
< Interference Edges (. ©
Thread Edges )

-
il
'
[l
1
I o Close
'
i
'
[
!

Beginners

B i

@ Drawing Views, Projected View. Allows you
to create multiple views of your base view.
Click on the base view and place different
views on the page. Once your happy press
enter on your keyboard to create the views.

o B G ©

[ Base View

E Projected View P

Eﬁ Section View
[©] Detail View

a
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Step 10 Engineering Drawings

D STEM

/\ LEARNING

@ Double click on a projected view to edit it.
In drawing view you an change the scale and
style of the drawing.

| ® DRAWING VIEW

v Appearance
Style & 0 @
Scale .50 (From parent) ¥

v Edge Visibility
Tangent Edges 5
Interference Edges ()
Thread Edges (=)

@ Add a new page to your drawing by clicking the
big + icon in the bottom left hand corner.

Quick Add

@ Add dimension to your drawing by clicking on
Dimensions. Select and edge or specify to points

which you'd like to create a dimension of.

= = ]

DIMENSIONS ¥

6500

Create a new base view by going to Drawing
view, Base View. This time change the

orientation to a Isometric View and increase
the scale to 1:75.

OEm e

[5 Base View

E Projected View P
[%‘ Section View
[©] Detail View

DRAWING VIEW
Appearance
Orientation @ NElsometric v |
style
scale 175 vl 8
v Edge Visibility
TangentEdges [ (D
Interference Edges ()
Thread Edges o
o Close
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Step 10 Engineering Drawings

N~

@ Go to Tables, Tables to insert a Parts list table.

This will automatically create a list of parts
needed to create the telescope.

B =

1 | 2 | 3 |
] Table Parls Lis|
(5 Balloon llem | @1y | Pari Number Descrplion Maier a
E«j Bend Identifier| 1 1 | Deploymeni Tower Sieel
£2 2 1 Sclence Insirumen] Sleel
& Renumber Modue
OF Align Balloons | 3 | 1 |Primary Mimor Steel
1 |Af-Opllcs Sleel
Subsyslem
5 1 |Secordary Mmor Sleel
Supporl
[ 1 |Secondary Mmor Sleel
T 1 |Spacecraf Bus Sleel
1 8 1 [Nk llayer Sleel
Swnshileld
E] 1 |Unllized Palle| Sleel
Shuchre
.| 10 1 |Backplane Sieel

@ To change the Title Block located in the
bottom right hand corner. Double click
anywhere on the block. This will bring up
the title block menu which you can fill in.

Mark Chester _04/02/2018)

e

© TITLEBLOCK

: B S i
JW Telescope metimse  ad

¥ Attributes

e Joee
Dept.
Technical reference

Created by. Mark Chester

04/02/2018
Approved by

Document type
Document status

Tite W Telescope
DWG No.

Rev.

Date of issue.

Sheet 272

o OK Cancel

To label your Telescope. Go to tables, balloons.

This will allow you to select the component
you'd like to label. This will. Create a balloon
with a number referenced in your parts list.

B

OUTPU
T Table
@ Balloon
[ Bend Identifier
& Renumber ‘ \»
9% Align Balloons O )

a [ BALLOON
Type AU standard v

Close

@ Once you're happy with your drawing, go to

file and then print to print your drawing. Or
go to output and then PDF to export your
drawing as a PDF.

- ERSCIEREY
New Design
New Design From File

New Drawing > % Output PDF
New Drawing Template — P

Open Details on Web Output DWG
save #s [® output csv
Save as

Recover Documents (12) @ OUTPUT PDF
EXpOrTt...

Live Review Session... Sheets All Sheets 24
Siets > Open PDF O
Print.. %P

3D Print Lineweights ([
View »

Scripts and Add-Ins...

(i ] OK Cancel
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Resources (Sketches) Getting Started
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Resources (Sketches) Step 5
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Resources (Sketches) Step 5
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Resources (Sketches) Step 7
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