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To draw this product in Autodesk Fusion 360, we will be designing in the following order. This is to ensure
all bodies will relate to each other, and will fit on to the foam for manufacture.

The process will be as follows:

Draw an outline for the maximum size of the Lamp

Draw the Lamp Base

Draw the stem

Draw the Lamp shade

Import the circuit to check fit

Split the body into two halves and add the two halves to the base
Export the STL file for machining

Set-up the QuickCAM Pro file for machining

N, =

Log into Fusion.
Launch Fusion 360.

Use your Autodesk ID to log into Sign in A
Fusion. e
If you do not have an Autodesk ID, you

can create an account free of charge.

NEW TO AUTODESK? CREATE ACCOUNT
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In front of you is the main work area.
During this tutorial you will learn about
its various functions.
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Open the Data Panel.
Click to display the Data Panel.
The data panel slides open on the left.
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Create a new project.
Click on “New Project”.

Enter USB Lamp in the Name field.
Double click on the new project you

have created to start working in this
folder.
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Create a new design.
Click and select New Design.

A new empty design is created

F

i
L

- ‘H -

New Design
New Desion From File

Nndml

KH~
13 LRl

CirieS

Export...

Live Reviaw Sesson...

30 Pt

Captura image.

Press Rectangle
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2-Point Rectangle R (r)

Creates a rectangle using two points for the diagonal

FH®* B (Unsave =

DI CIEEREEE  etect the first point as the start of the rectangle
PEET T  select the second point or specify the width and

height values.
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Now select the workplane you will be
waorking in. This should be the XY
(right]) workplane.
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Starting at the origin point ' left
click and move out the mouse to
draw a rectangle. Type in: 100,
Tab

Ta

b= then type: 140

press

Finish the rectangle by pressing
Enter on your keyboard.

Click Stop Sketch.

Specty soe ol vlarge

Once again press Rectangle

¥ Autodesk Fusion 360
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i Select the first point as the start of the rectangle.

x [ B untitiea* x[+

SEMHO IR @ Bk B =B bl

2-Point Rectangle & (r)

Creates a rectangle using two points for the diagonal
comers.

Select the second point or specify the width and
height values.

ketches.
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100mm high.

Click Stop Sketch
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This time select the XZ (right) > K-
workplane.
airs ol E-E8HQ Q- '@'Q'
250 E
: - - =
Starting at the origin point left
click and move out the mouse to 3
draw a rectangle, 22.5mm wide by
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We are going to construct the base — e A e e s
by drawing two profiles and lofting e
between them. oo i
p ;
P x |
First Click New Sketch and select i 5
the top workplane. S g
e
!
| Sk
= | s
L
[5electa plane or planar face |
L - e
P jar *® [ B umomes x|

Using the Spline tool, draw out a =
profile sketch for the half of the base —
of the lamp, as opposite. Complete T
the shape by adding a vertical line i

between the two end points.

Click Stop Sketch

Y- CRHesa s hn @ sk a s B ¢

S
e
Click the Home button near the view T —
cube at the top right hand corner of 23‘:‘&
the screen. E
Click Construct - Offset plane and ) D{m

select the bottom workplane.
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Drag the Blue Arrow up 10mm (or
however high you wish your base to
be] and click OK to accept.

This has now added a new workplane
for you to draw a top profile sketch
on to.

L@ [l =8B @ &8 5

MODFY ¥

ASSENBLE™

CONSTRUCT™ | NSPECT® | NSERTY MAKE™ & ADO-NS®  SELECT™

© DFFSETPLANE

= -

Distenca 000 mm

%[ P univear %[+

—
PR 8§ wnsa [o]
. D & Sotimentetings
Click Create Sketch and select the b e
new workplane. o
@A x
Q0
, LIS
Now sketch a profile for the top of ——
your base. |
D @ E constructon

Do/ HEdIa @ B W =8 b @

i}
i
30

CREATE® | MooI ASSEMBLEY | CONSTRUET™ T AT | MAKEY ADDNS™ | SELECT™  STOP

Mine will be a 10mm circle
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Click Create - Loft ]

Bhhm=puss B

Select the bottom profile shape, and | “ * ‘“ 2303
then select one-half of the top profile
shape.

Your solid shape should appear.

Click OK to accept.

We are now going to finish the base

by mirroring the body you have just HOBR B 5A W =Fe @ & W

formed to the other side.

Click Create = Mirror

In the dialog box click the following:
Pattern Type : Bodies

Objects : Select the body

Mirror Plane : Select the Flat Face

of the body

Click OK to accept.
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As a final step we are going to make
the two halves into one body.

i . . @B =0 eo 2 B
Click Modify - Combine T o
3

In the dialog box click the following:
Target Body : Select one half | 2o,  ESSSms 0
Tool Bodies : Select the second half
Operation : Join

New Component : Not Ticked

Keep Tools : Not Ticked

Click OK to accept.

Now save your design.
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Click on the right side of the View
Cube to allow you to draw on the mid
plane. -

[ o

Click Create Sketch and select the
Right Plane

Using the Line Tool, or Spline Tool ' T
Draw an outline shape for your stem. . S

NOTE: You MUST start this sketch ls 5
from the top edge of the base ~— '

When you are happy with the shape,
click stop sketch.

Next we are going to add a workplane
on the end of this sketch. This will

allow us to sweep a shape along the

sketch to create a 3D object.

Click Construct - Plane along a L pw
Path

Select the sketch, then move the blue
arrow to the end of the lineas __—
pictured.

Click OK to accept.
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Now click on this new workplane you
have created and click Create
Sketch

You will now need to draw your profile
for the stem. This could be an ellipse,

circle or square?

For this tutorial | will be drawing a
10mm diameter circle.

Now click stop Sketch

[ I (Spesify dameter of orde |

©-a 8 a-je-E &8

Click Create - Sweep

On the Dialog Box do the following:
Tube: Single Path

Profile: click the circle

Path: click the sketch for the stem
Operation: Join

Keep all other settings the same.

Click OK to accept.

You should now have the stem as a
3D Body showing on your screen.

®  retersmtinn
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Click the top surface of the stem
and click Create Sketch

Draw a vertical line from the
centre of the top face of the
stem. This will help locate the
back of the shade.

For this exercise | will make it
30mm.

in
ta
. |
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Create a workplane at the end of
the line by clicking Construct -
Plane along a path.

Select the line and ensure the
plane is at the far end of the line
by moving the blue arrow.

Click OK to accept.

PP B0 W =B a B S

MODFY ~

ASSEMBLE™  CONSTRUCT® | INSPECT™ NSERT* | MAKE® ADO-NS¥ | SELECT®

® PLANEALONG PATH

Pt

Dastance

100 v
-
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Click Create Sketch

Draw a circle on the newly
created workplane.

| have made mine 20mm

Click Stop Sketch

i W =rad@s B ¢
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Click Construct - Offset plane

Select the Circle then drag down
the blue arrow 55mm

Note: this will need to be 45mm
minimum to accommodate the
LED circuit board.

Click OK to accept.

R

SN LN W sEEBR 3

Click Create Sketch and select
your new offset plane.

Now draw a new shape for the
front of the shade.

[ have drawn an ellipse 45mm
wide by 60mm high.

Note: the width of this will be
limited by the size of the
material you will be making the
lamp from.

Click Stop Sketch

e | e e

&0.00

Click Create - Loft

Select both the front and rear
profiles of the shade.

Ensure the operation is Join.
Click OK to accept.

Now Save your Design.
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For this next part, we are going
to import a pre-drawn circuit -
the same as the real one you will
be using to make your lamp.

Open your file Browser on the left b
hand side and click the blue
upload button.

In the pop-up dialog box, click
Select Files, and browse for the
file circuit.f3d

Now click Upload

Once it says upload complete,
press close, you should then
have a copy of the circuit in your
folder.

ma

5+ usgLamy

s B B H e
B Castamor <]

- o T
b s Upload
=

= SrEgEas BEa
Wersy QEUWEORSESEGESBNELT

RS D OB @ Ba @ =ERE R T
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Now import the Circuit into the ¢ Aok
Lamp drawing by clicking and L=
dragging the picture of the a

circuit from the browser into the Y
drawing area of the lamp. g

Here you can now use the

manipulation toals -
move the circuit into place in the
lamp.
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You can change the visual style
of the drawing, to check if it fits,
by clicking on the screen button
at the bottom of the screen and
clicking:

Visual Style - Shaded with
Hidden Edges

® uoverory
Move ovect (] Components
- x
woaree [l B C
Set Prot L

XDstance  [0.00mm -

Here, you can see that the circuit
fits perfectly, with the switch
piercing through the top, and the
LED protruding from the front.

If, at this point, you find your
circuit does not fit, you can edit
parts of the drawing using the
history buttons at the bottom of
the screen.

ered FAAMAAIBARESEGRMA,

e

=H e & B__

NSPECT™ | NSERT™ | MAKE™ = ADDNS™ | SELECT®
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Using the Browser tree on the
left hand side of the screen,
toggle off the sketches and
circuit by clicking on the lightbulb
next to them.

\.
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Now click Modify - Split Body
In the Dialog box:

Body to Split: click on the full
lamp body

Splitting Tool: click on the Right

plane.

Click OK to accept

If you check under Bodies, you should now have two bodies: one for each half of the lamp.

We will now move one half, so that it is next to the other.

I K- B «~-

P usaLampvs® %[+

SKETCH =

Al fa useianowe [O]
Document Setiings.

hOOOw
Lelefio il - |
i
i

boo
H
H

In the Browser tree on the left
hand side of the screen:

Lol e
@]
£

vow
relele
g0

Right Click on Body2 and click
Move/Copy

o BROWSER e

BoodHioU@&@+bi 0 = o B

ASSEWBLE® | CONSTRUCT> = WSPECT= = NSERT< = WAKE™ = ADDMS™

SELECT™
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ASSEMBLE® | CONSTRUCT® | INSPECT™ | INSERT® & MAKE® = Al

Using the manipulators, move
Body2 so it is level with and next

to Body 1. o

When you are happy with the
position Click OK to accept.
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With your design open in Fusion marh IRl o el RN " e @
360, under the Bodies section - e e | o v e e v g
right click on Body 1 and click P ;\ : >
D & Ooument N
save as STL. b8 e 2
At this stage, you need to name Pl .
your files: e
YOURNAME_Body1.stl S =
\‘\.;\.\ : s > > ’//,/
coners o) (c= &8 Q- o 66 //'/ neays
Heb s BERNBEHOIBIBORIRBHEG P 4] &
) i W usaLame . x|+ @ m;w (7]
T B W = R s B
e e
. e \.\\.
Repeat the step above, but this o D
time for Body 2. \ S
v | V.~ x
YOURNAME_Body2.stl RS Sk
=t S =
\\\\\ T > /’/
curs b o e 8 G B E- 8 % oy 2
AR N ] EEBWBGM@EOE%BﬂEMBQg'}‘T &

Nome
7 LaserCAM 2D Design V2
T QuickCAM PRO.

e VR Milling V5
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Once open, the first screen you will

E]

OREN MEOREL / IMASE

corner and the tool (big pink
arrow] is above the face as shown.

be faced with is the OPEN M o
MODEL/IMAGE screen. "
Image (BMF)

Click “3D Model” o
And select the first STL file you just U :":;W:f"mj:m
created YOURNAME_Body1 .stl
And click “Open”

Bied |:nunn o) xee030
Now click Next. i e
Your next step will be to orientate C
the model, so you are machining CEIEHITATE HIOBEL
on the correct side of the Block, -
with the Origin in the correct o
place. Rt
Using the X,Y, and Z button on the
side, rotate the model so the T R—
Origin is in the bottom left hand = —

B 107200 [oc il PRLRAIT

surface is level with the flat
surface. This should be -22.5mm
and click “Next”

This will ensure that when your
part is machined, the tool will not
machine through all of the
material.

@ 132400 B vzaw
[Fite: usB Lﬂm!\z 12\2 — . —
Click “Next”
Set Cut Depth SECOIDER
, B = om
Type in the depth so the blue 20 oo

s
0 S
be

< Prev Next >

(8 = 107.200 D) [ %107.189
@ 132400 [ RaEE:d
Bz aesw W zz2500

[File: USE Lamp 1 stl

Plan List
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Set Billet Size

Set the Billet to the following
dimensions:

X: 110

Y: 150

Z: 50

Click “Next”

ew Options _Help

SET BT SidE
% [110.000
it =
¥ [150.000
z [50000

Autosize Billet

Entr he dimension of your bille workpiece.This size
v +will IRmin the same thioughout the process. The billet

shown of all tmes in the i

dimensions are shown formatiar
pane| belaw. Uss Autasize ta sst billel sic from the
‘current model.

< Prev Hext > ‘

@ 110000 D) [l 107189
W 150000 0@ vin4e
Wz Bz

File: USB Lamp 154

Flen List

Set Model Size

On this screen, there should be no
need to change anything, as you
would have already drawn your
product to match the dimensions.

Just check that the scale is 100%

Click “Next”

- 8 x

SET MeDPER SivZE

Model Dimensions
X |[107.200

v [182.400

Z (22500

Scale (100.000 2%

by altering the scal
spin the model boutthe 2 axis

B 110000 Chatl) [ 107,189
150000 @ v13za0
Bz soom B zzes500

Set Model Position

Your model should fit perfectly
within the billet and should be

centralised,

If not, click on the centre blue

o)

block %é to centralise your
model in the billet.

Click “Next”

- 8 x
SET MEPREL PESIHRION
y Z Position [0.0m ‘R
X-Y Position 27500 21
T
Riaw 2 a0 A
¥ 6600
LA
| |
TN
<Prev Next >

CM= [ 110000 Tnrl) [ 107188
[§ 150000 @ 13240
Bz 50000 Bz
File LIRA T amnt 2
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Set Boundary

Ensure you click Billet to remove

any excess material from the billet.

This will ensure your tool will be
able to machine around the full
perimeter of the block.

Click “Next”

SET EUNBARR?
Model

Extend Model Boundary:

X

Y &

- The madel boundery determines how much area.
T croundthe modelwil be cut bythe machining plans. i

you m: h
boundary enough'o let the ool pess sround the mordel

< Prev Next >

G 110000 Dods) [ 107189

B ;150000 | RARLETY
250000 B zeesmo
File: US8 Lamp 1.5l
ian List
ERES
SET-UP TOOLS SERUP

This section will allow you to set-up
the tool you will be using to
machine this model.

You will only be using the Va” Ball
nose cutter (6.35mm). Ensure
this tool is showing.

0000 UnDeine

Edit

& Seledihe size andtype oftools you are going 10 use

v to create the fin i o get hi
ight new 2 cutter mdius is taken into accountwh

calculatin the tol peths.

< Frav Next >

G 11000 e [ 07109

Click “Next” i o
MACHINING PLANS S a
DAERIHBING PILANS
In this section we will set up two &
. . Up
machining plans: one will be a e
Tall slete LEm
rough machining process, and the - L}
other will be a finishing pass to el

ensure a good quality outcome.

Click “Add” to open the next
screen.

‘Add new machining plens here. The above listshowthe
order s lan il run i your inal CNC
program. Right mousa dick on & plan io change fts
setings. Plan combinetians {the list of plans) can be:
#pum And Rz on (et madl

< Prev

ot ([ 10789
[ KRR
B zasm

110000
=v 150000

Bz 5000

[File: UISE Lamp 1.5l

Pien List:
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Selecting Machining Plan
Click “Raster Roughing”

You should not need to make any
edits in the top section. However,
just check the following:

Tool Data

Step Over: 80%

Feedrate: 5000mm/min
Spindle Speed: 23000 RPM

In the bottom section make the
following edit:

Edi

B Choose 2 machining plan ... *
Roughing)Plans:)
A o )
I 4 =
| m Corner Offset Passt é@ RasterFinishing
—

@ Spiral Milling Fassss| %Ras:er+wanmn=
— :

{FinelfinishiPlans]

Right click each plan button for help

y $ Raster Roughing
—

,;@-\ Canstant Stepaver

Eye—

it parameters for the new plan

Description: | Raster Roughing

Tool Data Machining Boundary

Took: | 1.1 - D:6.350mm - 1/4" Ballnase L ~ Masmum

Machining Plan Screen.

You will see the program start to
calculate machining paths from
the set-up you just created.

Click Add once again to add the
finishing pass.

TY] % [o000 4] [110.000 —
General Machining seowr[som 3] mom 3] v }m. I o
Finishing Amount 1mm S 2 [aw 3w s
Step Dowre 13000 | £ Adeptive Stapdon Set Boundary to .
. . . Feedate: (5000000 = | Spindle Speed: 23000 :| - Yo Costom.
[This will leave T1mm of material on m—
the part to be machined using the SeHsot[so0 (3| Aemaom[ ] QaDiekn
secon d p /8 N ] Firsthing Aot [1.000 2| RampinRadus [30m - ‘&é:grDlrearna\
k Use contact areaonly [ Paralel pencl court: |5 = (o) Ugvml
Click “OK” o Concel
This will take you back to the
BIACKIHING PLARS

[ =

Add Eart Delete 1
(ElaniUis (-]

Load Save Clear Caloulate

- g plans hers. The

v order in which aach plan will un in yous final CNC
program. Fight mousa click on & plen 1o changs fts
setings. Fian cambingtions (18 st of plans) can be
seved and reused on diferenl modsls

< Prev Next >
o % 110000 Tza [ %0788
s T [[vinar

Bz B zezsm

e ISR Lama 1 s
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B Choose a machining pian X
Beanfli) s

Click “"Raster Finishing” 1@51@ { & |& |

Now make the following edits e

Tool Data: [

Step Over: 10% Ers

Right click aach plan bulton for holp

Selecting Machining Plan

B

B rastecnoughing
—

SB. secane
—

o m\

| @ Firilldﬂmd\b‘!il\\n%

General Machining _—

Edit parameters for this plan

Raster Angle: 270 Descrpis e g

Tool Data Machining Boundary
Took T-1.0-6.350mm - 1/4" Balnose L ~ - Mirimam | Masimum
- 0,000 2] [oooo =
Step Over: (0635 S fom 2], > -
Click “OK” - =|mm = % * oo S EE
IC R z  [2sw 2| [oow -
Step Down: | 41 [/ Adaptive Stepdown

= Set Boundary to ..

Feedate: [sa00.000 7] Seinde Speed: [22000 2 Bilet Model | | Custom...
General Machining

Safe Height | 5,000 Raster Angle: | 270

b4

Finishing Amount: | 0,000 Ramp In Radius: | 3,000

Or rar

Use contact area orly [ Parallel pencil count: 5

8 quickcam PRO - ]

File View Options _Hel

MAERIINRINE [PLANS
171. =" Aaste Roughing [T:1] -

= - PE—— - LILp

This will take you back to the
Machining Plan Screen.

Edit Delete Dowty

You will see the program start to
calculate your second machining
paths from the set-up you just
created.

Save Clear Calculate

ing plens here. Tha above [ist show the
ardet in which each plan will fun in your final CNC
‘program. Right mouse dlick on & plan fo change s
setings. Plan combinstion (he st of plans) can ba
saved and reuser on diflerent modsls.

< Prev Next >
Click Next to move to the next
screen. - 3 :iili";é‘é = \E?_?ZZ'E?

il LISA L amn 1 2t
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o
L0 OLRANHES 1M UIFATTRION

TOOLPATH SIMULATION
glm[a|a

n
Press the large Play button to run S Spond
a simulation of how your part will
be machined.
T iy

Gutned (This i oplionsl snd you mey conlinue fa e

Click “Next”

0 Gxnooo [ M xronee
v 150000 [ kT
Wz 000 B z225m0
[File. USE Lamp 1.6
I

ENE [FILE @R

CNC FILE OUTPUT e s osten

N X

This screen is the final screen on
this software.

Post Processar
DENFORD (METRIC) - Milling

Post Process

Exit Restart

Ensure the Datum Position boxes
are all set to Zero. This will match
the datums of the machine and

- oo
o
Yo rinnd o sot

< Prav

the anII . 0 evooo  [ESTE @ <0n e
[ v 150,000 | EREEEH
[ B Bzzsm

P USB Lamn 1 a8

New .,‘._\, . : z (7] ﬂl" iatq{@JEgs\tipn__
Ensure the post processor is set ‘ @
to DENFORD (METRIC]) - Milling =

DENFORD (METRIC) - Milling

Post Process.

Exit Restart

And click “Post Process”

ne: | IEENWTN)

Jter the datum
pe: DENFORD (METRIC) - Milling Files ("fnc) youintend o setyour fool XY,2 721 positon

Ensure you know where the file is
being saved and press Save

A Hide Folders Save Cancel

< Pray

Gt < 110000 .xil‘l?m'l
@ v 150000 B vz
Wz s W 222500
iFile LISH Lamn 1 sfl

Repeat the QuickCAM PRO steps for Body 2

The next stage is to use your moulds to vacuum form the Lamp.
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Denford: USB Lamp Project - Denford CNC Router/Vacuum

Teacher Support Guide

Forming Machine

Students are tasked with designing and making a USB powered LED Lamp. The Lamp will be manufactured

by vacuum forming, the mould for which will be designed in Fusion 360 and machined using high density
modelling foam on the Denford CNC Router. The design must be made in two halves and glued together

when finished.

Project Timeline Summary

It is anticipated that learners will spend a total of approximately 8 hours in producing the work for

this project (each session being around 1 hour). Learners will be expected to have had previous
experience in using Autodesk Fusion 360.

Throughout this project, learners will need to apply problem-solving and designing skills,
developed in earlier years, in order to achieve a successful outcome.

Session | Focus
Product Research &
Design

General Content
Understanding the context of the product. / secondary
research of products / start to generate an idea.

Designing & Developing a
Final Solution

Finish the sketch idea to satisfy the requirements of the
problem / sketch final design in 3D form, both assembled
and exploded.

CAD Design

Using Fusion 360 generate a CAD version of the design.
The final design will need to be split in half and attached to a
flat body to create a vacuum form mould.

Finish CAD Design / CNC
Post Processing

Using Fusion 360, complete and CAD work, then export
STL'’s for manufacture.

QuickCAM Pro Post
Processing

Import files into QuickCAM Pro and set up files for importing
into VR Milling.

CNC Manufacture &
Vacuum Forming

Using VR Milling, and the Denford Router, machine out the
mould, prepare the mould for forming and vacuum-form the
part.

Assembly & Finishing

Trim the product, prepare the electronic circuit and
assemble the final product.
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Project Delivery Session Detail

Session | Focus

Session Content

1 Product Research & Design

Ask students to read through the design problem, then
working individually to carry out research on the internet
and make rough sketches of products they like the look
of. Ask them to annotate any design features they
particularly like.

Now get students to take a look at the design
considerations page and talk them through the
constraints such as fitting the circuit board and the
overall size of the product and how the product will be
manufactured.

Explain to the students that we will not be going through
the traditional designing process, and the development
of the design will happen within the designing of the CAD
model.

Ask students to draw a concept sketch of a lamp they
would like to bring forward using inspiration from their
mood board.

2 Designing and Developing a Final
Solution

Students will need to finish their concept idea if they
have not already done so, then move straight into the
layout of the mould and sketch out how their design will
look split in half onto the sheet of foam.
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Session | Focus

Session Content

3 CAD Design

Using Fusion 360, follow the CAD support booklet to
draw their own lamp design.

The process will start by students drawing a complete
sketch, 190mm x 110mm x 22.5mm, This will
represent the maximum size for one half of the design.

Then, through a series of drawing operations, create the
overall shape of the lamp.

Students will then add a circuit assembly to the lamp to
check for fit, and edit their design as necessary.

Finally, students will split the block into two halves and
move the bodies to create a vacuum form mould ready
for manufacture.

Students can use the CAD support booklet to support
them in self-guided learning.

q Finish CAD Design / CNC Post
Processing

Students will need to use this session to firstly complete
any outstanding CAD work and secondly export their file
for use in QuickCAM Pro. This will need to be in STL
format.

Follow the CAD support booklet to ensure the file is
ready and exported correctly.

5 QuickCAM PRO Post Processing

Using the CAD Support Booklet, Students will need to
import their drawing into QuickCAM Pro and set-up
machining programmes for the mould.

Within QuickCAM, it will be necessary for students to
set-up a roughing and finishing pass, to ensure a good
quality finish.
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Session | Focus

Session Content

6 CNC Manufacture & Vacuum
Forming

The Teacher/Technician will need to set up the router
to hold the pre-cut sheet of foam.

Import the .fne file into VR CNC Milling V5, and machine
using the long series cutter. Also Offsets for this project
will need to be pre-programmed, all students can then
use this

- This will be covered in training; however, you can
also check your Denford VR CNC Milling V5 Training
guide for guidance on how to do this.

Once the mould is machined, students will need to
prepare the mould for vacuum forming, by lightly
sanding any imperfections and coating it with the mould
release agent.

Students will then vacuum form their designs, using a
HIPS vacuum forming sheet.

VAR Assembly & Finishing

Once formed, students will then need to remove the
mould as best they can. Do not worry if you cannot get
all of the mould out. Now using the trimmer, cut around
each profile so the students have two separate halves.

Students will now need to assemble the USB LED circuit.

Place the circuit into the shade of one of the halves of
the lamp and trim the shade where the switch and LED
are and glue in the circuit.

Finally, glue the two halves together and keep them held
in place with masking tape, until set and dry.
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Denford: USB Lamp Project - Denford CNIC Router/Vacuum
Forming Machine

Student Workbook
ﬂELIVERY PLAN [HOURS) \
1. Product Research & Design

2. Designing & Developing a
Final Solution

3. CAD Design
Finish CAD Design / CNC
Post Processing

. QuickCAM Pro Post
Processing

B. CNC Manufacture &

Vacuum Forming

\7& 8. Assembly & Finishing /
@CHINES \

Denford CNC Router
Router Tooling Package - BIOO846
Vacuum Forming Machine

MATERIALS

2 x 110mm x 150mm x 50mm
High Density Modelling Foam -
(Pack of 50) BIO3508A

HIPS Vacuum Forming Sheet
ADHESIVE

HIPS Glue

FINISHING MATERIALS

Glass Paper for finish

Qfﬁ Knife /

6SIGN PROBLEM

and manufacture a USB powered Work

Lamp.

Students are tasked with a project to design

The design will follow the design principles,
found from researching products, such as

clean lines, basic shapes and bright colours.

~

ﬂTRA INFORMATION

forming. However, the mould will be

a Denford CNC Router, machining

both halves at the same time.

powered LED PCB with a mounted slide

konsidered in your designing!

The final product will be made by vacuum

manufactured using high density foam on

Required as part of this product is a USB

switch. Positioning of this will need to be

_/
<

/
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Product Research

Primary research task.

| IIII.

Take a look at available work lamp designs on the internet. Sketch some of
the products which capture your interest. These will form the basis of your
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Design Considerations

You have some limitations on your design creativity within this project:

1. The size of lamp. The overall size of your lamp cannot be any larger than 140mm x
100mm x 45mm.

2. Your lamp shade MUST be able to incorporate the circuit board shown at the bottom
of this page. You must also ensure you have allowed access to the switch.
Dimensions have been included to aid your designing.

3. The final product will be made using the Vacuum Forming process. Therefore,
ensure that the design has no indentations, to allow the mould to be easily removed.

Most of your design development for this project will be done on CAD. At

IIII‘

this stage, we would like you to produce just one sketch idea. This may not

end up being your final idea, as your CAD design develops.
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Concept Sketch

Working with the previous sheet as guidance and your design research
sketches as inspiration, draw out an idea you would like to take forward.
Think about how the lamp will balance, as well as where the circuit can be
placed.

| IIII.
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Mould Layout

Sketch out how your design will be laid out on the sheet of foam. Note the centre line for both halves - an example can be
seen below:

A
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CAD Design

Follow the tutorial guide to produce a CAD version of your final design on Autodesk Fusion 360. An example can be seen below:

Illi
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Your Final CAD Design

N

-

Export a final copy of your CAD Design and attach to this sheet. \

N
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Product Assembly

Once you have machined your mould on the Denford CNC Router, you will need to assemble the
rest of the product by doing the following:-

1. Preparing your Mould: Once machined, if you have any material sticking proud of the mould,
please have this trimmed off on a band saw. It may also be necessary to lightly sand any
imperfections at this stage. Finally, in a well-ventilated area, give the mould a light covering of

mould-release spray to aid with removal after vacuum-forming.

2. Vacuum-Forming: Following your teacher’s guidance, vacuum-form your lamp using the HIPS

sheet. Once formed, remove the mould and use the craft knife to trim around each
side of your lamp.

3. Building the Circuit: Using the instructions, build your circuit for the LED light.

in a suitable place.

9. Final Assembly: Using the adhesive supplied, glue the two halves of the lamp together.
Hold together with masking tape until the glue has set. Once set, remove the tape and
carefully trim and sand the bottom of the base to ensure it sits level.

6. Test the Lamp: Plug your USB lamp into any USB power source to try it out.

Attaching the Circuit: You will need to offer up your circuit to the lamp, and make a small
cut-out for the LED: one for the switch, and one for the lead to exit the lamp. Once these are
glued in place, fix the circuit board using the adhesive supplied. Ensure your USB lead is exiting
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