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Large Signhage
This page documents the process of making large physical signage using the CNC Router.

Rationale

As events are programmed offsite, the need for physical signage more appropriate than a pop-up
banner has been realised. For example Dangerous Fridays will be presented offsite, as will One Last
Apocolypse.

Use Case

For the Dangerous Fridays event, Daniel has envisioned a large logo, to be lit with low power 12DC
lamps, made as large as feasible on the CNC router. It needs to be light enough to be hand
transported if need be, but still have a professional level of finish.

Design Process

The concept is a lightweight, approx 2400mm x 2400mm foam structure, 100mm deep made of two
layers of foam glued together, sanded then laquered. Talia Yat has designed the logo, which has been
simplifed slighty first by Daniel, then myself.

Prototype One

The first prototype was cut on friday the 23rd June.

Design Prep

Ive have taken Talia's file, exported it from Illustrator as a DXF (latest version) then cleaned it up in
Corel Draw. We need to do this because the original (illustrator) file is full of overlaps and un-cuttable
shapes. Next | usually make a 3D model in Fusion360 to test the shapes, but the detail in the curves
broke fusion360 so | skipped this step.

The cleaning process is;

e Convert object to Curves
e Remove fill and set line to hairline (black)
e Join all lines with a 'extend' and a tolerance of 0.
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e Manually edit curves to remove sharp corners and join still unjoined lines.
e Combine all curves.
e Save and export as DX using AutoCAD 2008-2013 with units as mm.

Export to AutoCAD x
Expart -.rtr;.:[} AutoCAD 2008-2013 w
Export Units: Millimeters e
Export Test As: {®) Curves
O Text
Export Bitmap As: IPEG Files w
Fill Unmapped Fills : ) Color:
%) Unfilled

Test Curves with Pen

Make Offsets (Contours)

We'll Corel to make the offsets required to cut the line width that we need. We are looking for a
minimum thickness of 15mm. The Contour tool in Corel makes this easy.
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Contour
W ] O
|1 7
& |[15.0 mm 5
Comer: [ 2] (= (=
Color Blend
o @

-y
Acceleration
Object: | I |

Color: | l |

[] Link acceleration

Apply

Once applied our shapes look like this.
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Don't worry about arranging the shapes here - we will do this in Enroute, just export your DXFs again,
using the same settings.

Cut Prep in Enroute

Now we need to import, layout and make our toolpaths.

¢ Do a new document, then use the 50mm foam plate preset.
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Define Plate B

LT i o -] 0K ]

. Cancel ]
& User Defined wiidth () 2200.0000 1 mm
O Fit Plate to Desia{)s Height[yf  |1160.0000 il i Saveds. |
" Fit Plate to Selection Thickness (2] [500000 <= mm
N N Bemove I
% Origin: ||1':||:||:||:I =1 mm ¥ Margin,  |0.0000 | mm
Y Orign:  [0.0000  mm Y Magin:  [0.0000 i’ mm
" Surface at top of plate
' Suface at bottom of plate
r ‘wrap Plate = u ap 4 fis
il A ap " i
Material | - Material Library... |

e Import your DXFs. NOT AS LEGACY

e Group your letters and shapes NOW so you can move them around without getting them out of
alignment.

e Try fit parts onto the plate.

e Fail. (the actual material size is smaller than the 2400 by 1200 the sign was designed for)

» Resize all parts using the 'precision input centre' (F2) to .95 of original proportions.(do a quick
calculation to see if we've stuffed our line thickness...15 * .95 = 14.35.. should be fine)
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£2 Precision Input Center — X
Change to desired parameters.
scale |Fh:|tate| Move I Ll
—Dimensions —Scale Factor
2100.8640 ‘width [X) 95 Width [
1306.0760 Height [Y] 1.0000  Height [v)
00000  Depth2) 1.0000  Depth 2]
[ Include toolpaths v Proportional
Tool Paths

Because the foam is so soft and we have a dedicated bit (T5 - 6.35mm Foam cutter), we can crank
through it really quickly. I've started at 6000 mm/min and 3 passes + 2000 mm/min finish and worked
up. The final settings are:

e Routing 2 pass
o 8000 mm/min 48mm depth, then 2000 mm/min finish

e Fills 2 pass
o 8000 mm/min

Prototype One ‘The D'

The'D' the prototype cut, sanded glued and lit.

Revision A

The first revision requested by Daniel is adding the holes for lights at 15cm intervals with a diameter
of 50mm. This requires a line traced in the middle of the letters, then individual routed holes. This is
best done before applying contours.

I've found two methods for this - one is manual, the second uses an autro-trace function that finds a
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centreline in a bitmap image. Lets do this is corel.
First we convert to a bitmap.

* make a copy of the shapes layer
e remove the contours
o right click on contour line and 'break contour apart'
o select contour and delete
e Fill all ojects with black (Use Object Properties)
e Convert to bitmap (Bitmap - Convert to Bitmap)
e Trace Centreline (Binmap - Centreline Trace)
e Manually clean up
o Delete jagged nodeds
o break paths to smaller segements (no loops)
e Export as DXF (using above settings)

Revision B

Daniel requested a change to the design, with a 30mm pocket inset into the bottom layer. This
required nesting of paths in enroute. The most straight forward way to do this is to use separate
layers, with paths exports a layer at a time.

This cut process resulted in difficult to transport and align shapes.

The Coke Sign

At this point attention was shifted to making a Sign for GU music theatre production. The sign was cut
using Prototype One, Rev B method.

Prototype Three -- Dangerous Fridays
Version 2--

With the installation of the reciprocating knife for the Multicam CNC Router, and the on-lining of
Vcarve for cutting, its time for prototype three.

This prototype is intended to use the knife for two layers of foam, with a routed 5mm mdf layer in-
between to add support. We will make the knife paths in Enroute, then switch to vcarve for the router.

Talia has redone the illustrator file with thicker lines and added holes for the lights.
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Design Prep

As with Prototype One - we need to clean up stray lines. To work on the knife we will also have to
remove any curves with a radius less that 5mm, smaller curves may break the blade.

Clean Up

Loading up the

Al
file in Corel Here we can see a fee jagged curves and some left over vectors - this is the kind of stuff

that needs to go.
.

lets turn of the fill and make the lines hairline to see whats going on.
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Manually deleting the loops and smoothing out the vectors gives us something like this. To make this
easier - ungroup all the object and break apart the curves.

When its all cleaned up this is our design.
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Next is time to remove any small curves - Pull up the Fill/Scallop/Chamfer docker. The Multicam guys
say 5mm radius is fine - but I'm going to set 10 mm 'cause | ain't breaking the knife.
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-illet/Scallop/Chamfer M
® Fillet B
Scallop R
Chamfer ‘
Radius: | 10.0 mm -
Chamfer Distance
12.7 mm L
i
12.7 mm —
Apply

Select a shape, then apply - then undo straight away and you'll get a nice little preview of what the
fillet has done outlined in blue.
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Our final cleaned and filleted file looks like this - notice the hard corners on the dashes above and
below the words are still sharp - I din't fillet them.
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Now lets get the globe holes ready. We need to get rid of the red outlines, these are just guides to
make sure the globes fit. First select a red outline in the object manager.
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Object Manager »

n’= @ qﬁ :E.-Ettickmed lines '
@® 4 §a [l Guides
= @ dh 'l Globes
El ‘@ Group of 2 Objects
¢« Curve
I'J
‘@ Group of 2 Objects
‘@ Group of 2 Objects
‘@ Group of 2 Objects
‘@ Group of 2 Objects
‘@ Group of 2 Objects
‘@ Group of 2 Objects B
‘@ Groun of 7 Ohiect

m

i HEEHEHHE
g 9 g 9 0 0 @

Then lets use corels 'find and replace' function to find the specific object.

View Layout Object Effects Bitmaps Test Table Tool

. Undo Toggle Visibility Ctrl+Z  » C - m m LT
C‘, Redo Ungroup Ctrl+Shift+Z 100 1% _
ke O
oo % @ ©O00 |
Undo Manager
F, Cut CirleX L. B e R
% Copy Ctrl=C
B Ppaste Ctrl+V
'ﬂ Paste Special...
I Delete Delete
UE Duplicate Ctrl+D
i‘lﬁr Clone
[% Copy Properties From...
Step and Repeat  Ctrl+5Shift+D
Select All »
Find and Replace *|[E% Find Objects..  Ctrl+F

o Replice Objects...

.
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We will use our current selection as the start of our search

Find Wizard

Welcome to the Find Wizard.
This Wizard will help you search through your drawing and

find objects that have certain properties.

Begin a Mew Search

Lead a search from disk

T:E:F_ind objects that match the currently selected object

Large Signage

L

Mext Cancel

Corel will grab the info from that object....

Find Wizard

The following is 2 list of what you have selected to find:

Find the followang Types of Objects:
Curves - Number of nodes: exacthy 4

«.with the following Fills:
Me Fill

..with the following Outlines:
Qutlines - Width: exacthy 0,353, Overprint outline: Off, Color: C:0 M:200 Y:100 K:0,
Behind fill: Off, Scale with image: Off, Line caps: Butted

If you are satisfied with the objects you have specified then click Finish. ' Save...

Click Edit to change or remove some parts of your search,

Edit...

Back | ﬁnist} . Cancel

Now we can 'find all' matching objects
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To double check you've got the right objects - check in the object manager
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Object Manager

Pagel
rg: E‘ qﬁ nea'thichened lines
7
~ Curve
-
~ Curve
y
' Curve
y
~ Curve
y
~ Curve
Pl C urve
~ Curve
Pl C urve
[:} ~ Curve
Pl C urve
~ Curve
y
~ Curve
y
~ Curve
y
~ Curve
y
~ Curve
y
~ Curve
y
~ Curve
y
~ Curve
y

~ Curve

~ Curve

- o

~ Curve

- o

~ Curve

]

~ Curve

.|

Now delete - and the cleaned up globes looks like this.
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Contours

Now its time to add contours as described in prototype One. A few tips on this process:

Move the shapes around so the contours don't overlap, but make sure you move the globe
outlines too!!

Break apart the contours

a8 .
e T
 Curve & Group Objects Cir+G
# Curve LH Ieak Contour Group Apart  Ctri+K
@ e [l L2yerl r‘?

] Master Page -:) Undo Fillet Crl+Z
® %'l Guides| By Cut Cirl+ X
© 5kl Oektol By Copy e
o &g Jocum W oelete Detete

@ Hide Object
Order v
Object Shyles b
Calor Styles l
Crverprint Qutline

Used the 'weld' tool to join together a couple of contours where they overlap.
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To make the next stage easier - group all the words and bulbs together, and give them separte,
clearly named layers.
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Object Manager

. ‘O Pagel
I!= q"-|| '-1; Document Grid

= (] Pagel

® & 1 [l Guides

® ¢ da [l fridays

@ {1, %a [} dangerous

@ & & [l top bracket

@ i &l bottom bracket
® i &l dash

= (] Master Page

HEHEEH

® & ] Oeskiop
& & 4 Document Grid

This final

corel file
looks like this.
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Cutting - 70mm Foam

Using the knife speeds up the cutting process, even though the feed rate is slower (3000 mm/min) the
clean, precise cuts leave no powdered waste to be cleaned up.

Layout

There are two foam jobs per sheet, organised in Enroute as separate layers. There is only one type of
path -engrave- available with the knife. The settings used were feed of 2500 and plunge of 1500.
These are conservative, it would be good to go faster | think.
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For example the first layer of the 'friday' looks like this, with holes for the globes and an external
profile.
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Routing - 6mm mdf

This process was successful using external routes and a pocket to clear the light sockets. | tested
using an engrave path for the outline and internal offset for the sockets but this left the shapes a little
loose in the foam.

However using MDF means we have to change from the oscillating knife to router head to complete
the job. | proposed we cut the inner layer (layer2) out of card with the knife - requiring a knife change
only.
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Prototype Four = Wonderland

wonderland_w_to scale.ai

wonderland_w_to_scale_v2.ai
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wonderland_v2_drawing_vO0.pdf

Prototype Five - Coke V2

coca_cola.zip

Resources

cola.pdf

zip
containing all the files used for Dangerous Fridays prototyping.

dangerous_fridays bra 865941.zip
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coca.pdf
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