®) EnRoute

EnRoute Step-by-Step Series

Push-Through Letters

Each of the tutorials in the EnRoute Step-by-Step Series provides instructions for creating a piece using a
single concept. Our goal is to provide examples that are relatively easy to follow and to accomplish, and that
demonstrate an interesting element of EnRoute. We keep the design elements quite simple so that the focus
is on the concept and not the design.

Push-through graphics have many applications in the sign industry. The idea is to have the design
machined out of two different substrates. One substrate serves as the background and the other is the
graphic. A popular sign application is to create the graphic (often lettering) out of a clear or translucent acrylic
and to create the background using an opaque material such as aluminum. The sign is then backlit so that the
light comes through the graphic to create a very nice nighttime effect.

Push-through letters are created using a two part system. One part is a stencil cut face panel in which the
openings for the letters are cut through the material. The second part is the letters that are cut of a
contrasting material to be inserted through the panel. The Inlay feature in EnRoute enables you to create
these letters very easily. In this example, we have milled out the blue portion of the piece so that the letter
and the border of the piece will be elevated above the stencil cut face panel.
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1. Define the Plate — Enter these parameters and
C“Ck OK. Define Plate
Template: =] oK
. & User Defined Wwidth (x): 5.0000 9 in &
W'dth 500 € Fit Plate to Design Height (3} !Wg in Save As
. " Fit Plate to Selection Thickness (z; [00938  —={in
Height 5.00 N
¢ Origin: 0.0000 il in % Margin 0.0000 ﬁ in
Th|CkneSS .0938 ¥ Origin Wﬂ in Y Margin: Wﬂin
* Surface at top of plate
Surface at the top of Plate. LB eou s bR of s
[~ Wirap Plate P
We will first be working with the face panel of i .
. . . Material ﬂ M aterial Library...
the design that is stencil cut through the
material.
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2. Thisis the artwork that we are using for this

example.

The same artwork is used to cut both the male
and the female parts of the push through letter.

The Routing Offset Strategy is used to cut out the

face panel in which the letters will be inserted '“f:::‘ = = -
through. (TBe= 1 Y Cancl
Ip 1 SIEndME Fough 03000 o D
Select the letter contour and the inline contour =
of the border then click the Routing Offset icon T aeted
Avadable Tookt St ook by
Tl Tpm e . Dsete Yool
to open the strategy. & — ] five 4 =
30 e Bl Noow
There are two important things to remember 37 B End e Bak N
. . . 15" Bl Erdd NI Bl Nean
when creating toolpaths using the inlay feature. e P
1. Make sure that you use the same size tool in both P, El
the Routing Offset Strategy and the Hatch Fill or Waklohets h
Island Fill Strategy. Irkay v
Irkag guy L1 oL
2. Assign the same Inlay gap parameter to both of
the strategies.
The next step is to select the tools that will be
used to cut the material. In this example we Order | Taol | Twpe | h
have selected a %4” End Mill. P12 14" EndMil Fough ooE| 3
Enter the depth of the cut by typing in the depth
or using the arrows to select the depth desired.
Available Tools: <:| Sort toalz by:
Description | Tool Type - |T_|,-|:|e
1/8" End Mil End Mil
3/16" End Mil End Mil [
1/4" End Mil End Mill [ ] Scroll
1/4 End Mill Lang End hil I -
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5. Atthe bottom of the Routing Offset Dialog, there
is a checkbox for the Inlay feature. When you

Router Offzet Parameters:

place a check in this box, the Inlay gap parameter Estemnal [male) v
box will open. Enter in the amount of the gap. In Internal [female] r
this example we used a .015 gap. This is the Weld offzets I_
parameter that will define the space between Sharp comers [
the male and the female portions of the inlay. A Inlay v _
gap is needed to allow the two parts of the inlay Irlay gap 00150 SN
to fit together.
6. Clickin the Edit box next to the tool to open the Type | Depth | Edit |
Cut Definition Dialog. Fough 00938 o .. <
N
7. Click on the + box to open each area of the Cut s —
Definition Dialog. [P =
| Cun { 178" End Ml yeel
l' e Cumers Voka Ua 73 oo 0%
G e Rough %
& El Deph Ly
& B 2ae é
& B wan
I Bl oo o0 Spend g‘l
& El Dreetn es) Oper
Al El TS Pesreter H =
0 Tookpetre? I+
8. Enter these parameters: Fesds and Speeds s
Feed Rate 90,0000 < indmin
Passes =2 Final Pass Feed 0.0000 i/
Feed Rate: 90.0000 Flunge Rate 50,0000 ~ in/min
Dl 0.0000 - geC
Plunge Rate: 50.0000 Spindle 14000 ~1pm

Spindle Speed 14000

9. Once you have entered all of the parameters,
Click OK in the Cut Definition Dialog.

Click Ok again in the Routing Offset Strategy
Dialog.

The toolpaths will then be processed.

This image shows the toolpaths that you have
created. When you press the F9 key, EnRoute
displays the toolpaths showing the thickness of
the tool assigned.
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Hatch Fill

The Hatch Fill strategy is used to create toolpaths to mill a surface down to a defined depth using toolpaths
that move back and forth across the area to be milled.
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10. The second part of the push through is to mill — . 0
down the portion that allows the letter and the = v‘_ : = ?_“,'Vl . T
border to extend above the face panel. To do this L s A > 5

1 S REm Cleany p2am o
we will use the Hatch Fill Strategy, and a Routing ="
Offset around the perimeter to cut the piece out. =h s
Avadable Toolt Sont took by
Sa b Dlete Todl
Dezosten Tod Type Tvpe -
A %” End Mill tool is used to mill the area for the G R el Eoe
face panel to fit into. Remember that it is R S
necessary to use the same size tool as you did to e P
cut out the face panel. ™ 2
Inkas gop 000 sn
Select the letter contour and the offset contour licp s e Q
and click on the Hatch Fill Icon. This will open the |
Hatch Fill Dialog.
11. Check the Inlay box located at the bottom of the Hatch Fill Parameters:

Island Fill Dialog. Once you have checked this box, - (i

. . . nia H H
the Inlay gap field will open for you to enter in ylnlay - 0 |f|1 En. rypm
.015. This value is the same in both the Hatch Fill Ootimizati : =

] . . pimization Standard

strategy and the Routing Offset strategy. This will T 7
insure that the two pieces will fit together.

12. Select the %” End Mill tool. ﬁ
Go to the available tools section and scroll down
until you find the %” End Mill. Double click on the ez _| _Tedl [_ips [ U=l

. B 1 2 1A EndMil Fil 0.3000
tool to select it.
Enter in the Depth of .3.
dyailable Tools: <::| Sart bools by:
Description | Tool Type | - |T_I,.lpE
1/16 ball Ball Mose
3432 Ball End Mil Ball Nase
3432 Ball Ball Mose
172" Ball End Mil Ball Nase -

13. Click in the edit box to open the Cut Definition Type | Depth | Edt |
Dialog. Fill 023000 5

14. Enter the parameters
Overlap = 80% = Fil &

-~ %
Feed Rate: 100.0000 Qverlap S00000 [~
Hatch angle 0.0000 =
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Plunge Rate: 50.0000
. =]
Spindle Speed 14000 FE’EE'; a”::pfec's 2L et
eed Rate | =
Click Ok to accept these parameters for this tool. Final Fass Feed 00000 inrmin
Plunge Rate 50,0000 - Indmin
Dl 0.0000 =E
Spindle 14000 = 1pm
15. This will bring you back to the Hatch Fill Dialog.
Click Ok in the Hatch Fill Dialog to process the / \
toolpaths.
A %” End Mill was used to cut out the piece.
Remember to change the Plate parameters to
reflect the thickness of the piece of material that
you are using.
16. Click on the Routing Offset Icon. & This will
open the Routing Offset Dialog. ooy Otfer a
Load the % End Mill tool by selecting it from 5'":; - po——— = .
the Available Tools section of the dialog. CHE jarias c_v are
Scroll down to locate the tool and then double ' ’ ’ ove
click on it to load it. In this example, we have T _ = Acki Tod
used the % End Mill tool as the Rough cut and D T e ] =
the Clean cut, so you need to load the tool | i pet e s Cex
| VR Bl Bdl Nom
twice. {12 Bagnama B Note
Enter the Depth of cut. For the Rough tool the F:,:j.'.'..:“m 1 :
Depth is .71. For the Clean cut set the Depth Stk : | Q
at .75. [Seesone F
| With beciges I -
17. Click in the edit box next to the Rough tool to
open the Cut Definition Dialog for this tool.
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18. Enter the parameters for the Rough tool:
Passes =3 Cut type R ough
Feed Rate = 100.0000 hdl K& Depths X _
Surface 1.0000 -l
spindle Speed = 14000 @ O Passes ol
Click OK. This will bring you back to the Humber g l
. . b airmurn per Pazs 0.7500 =M
Routing Offset Dialog. :
Actual per Pass 02367 In
Set the parameters for the Clean Tool. Final Pasz r
19. Click in the Edit box for the Clean Tool. This Final Pass Depth 0.0000 "
will open the Cut Definition Dialog.
20. Enter these parameters. —
Passes =1 el Passes &7l
Mumber 1 :
Width of cut =.02 b awimurn per Pass 0.7500 ~in
Actual per Pass 0.7500 in
Feed Rate = 100.0000 Bl -
Plunge Rate = 50.0000 Final Pagz Depth 0.0000 in
) B widhs =]
Spindle Speed = 14000 Width of cut 0.0200 2
. Mumber of steps 1 :
Click Ok. b axirmum step 0.2250 : in
Click Ok again in the Routing Offset Dialog to Actual step 0.0200 "
Shoulder? [

process the toolpaths.

21.

This is a rendered view of the Hatch Fill and
Routing Offset.
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