®) EnRoute

EnRoute Step-by-Step Series

Shoulder Instructions

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.

We are also demonstrating the use of the shoulder function. This provides a way to create a step, or lip
around the perimeter of the design. When used as a push through piece, the lip will stop it from pushing
through the face panel.

The Weld function is also demonstrated in this example. This allows the user to combine the lettering so
that it is treated as one object and does not cut the letters individually.

1. Define the Plate — Enter these parameters and Define plate
click OK. Template: ~] 0K,
. @ User Defined width (x}: 10,0000 ﬂm &

W|dth 10.00 " FitPlate to Design Height (y): Wi‘iﬂ Save As

(" Fit Plate to Selection Thickness (2} {01250 ﬂ in
Height 5.00

¥ Origin: 0.0000 j‘ in XMagn |0.0000 ﬁ in %
Thickness .125 ¥ Oigin [0.0000 ﬂ in Y Magin Wﬂm
Surface at the top of Plate. ME
We will first be working with the face panel of L c
the design that is stencil cut through the e 3 i
material.
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2. Thisis the artwork that we are using for this i R

example.

g 5
The same artwork is used to cut both the male )‘ /‘ :Q; ‘TI[Q
and the female parts of the push through letter. @ l \ ) L O | L

3. The Routing Offset Strategy is used to cut out the
face panel in which the letters will be inserted
through.
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Shoulder

1. Make sure that you use the same size tool in both | k A
the Routing Offset strategies for the face panel
and the letters to cut out.

2. Assign the same Inlay gap parameter to both of
the strategies.

Select the letter contours then click the Routing

Offset icon to open the strategy. i)

There are two important things to remember
when creating toolpaths using the inlay feature.

4. The next step is to select the tools that will be [
used to cut the material. In this example we Order | __ Tool | Twpe | D |
have selected a 3/32” End Mill. M 1 [5]3/52 endmil Rough 01250 [+

Select the tool by scrolling through the available
tools until you find the 3/32” End Mill. Double

click to select the tool. Saletl Tozk: <:| Sort toals by:
Description | Tool Type h - |T_|,Jpe
116" End Mil End Mil
3/32 end mil End Mil [
Enter the depth of the cut by typing in the depth | [1/8 EndmMil End Mil I Scroll
or using the arrows to select the depth desired. 341" End Mil End Mil -

5. At the bottom of the Routing Offset Dialog enter
the Routing Offset Parameters. Select the
Internal option so the tool will cut to the inside
of the letters.

Fouter Offzet Parameters:

Select the Inlay feature. When you place a check Itz izl v i
. . . "Weld offzets [
in the inlay box, the Inlay gap parameter box will

. ) Charp comers [~
open. Enter in the amount of the gap. In this Inloy = £
example we used a .010 gap. This is the Inlay gap oo =i
parameter that will define the space between ‘with bridges - i

the male and the female portions of the inlay. A
gap is needed to allow the two parts of the inlay
to fit together.
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6. Click in the Edit box next to the tool to open the
Cut Definition Dialog. Type | Depth [ Edit |

Fough 01250 = <:|

7. Click on the + box to open each area of the Cut

Definition Dialog. — -
Cut T 5 - L
Culrai 3/32 end mill : Cancel |

Items | CurentValue | Uit = Save as..
Cut type Rough
& Depths i Library...
& Passes ?"__‘
ar Widths @]
@& Feeds and Speeds s
3 Diirection '[L!HT Open
@l Entry/Exit Parameters @
30 Toalpaths? 13

8. Enter these parameters:

Feeds and Speeds L
Feed Rate 500000 5 indmin
Passes = 2 Final Pass Feed 0.0000 in/mmin
Feed Rate: 90.0000 atuElLE 0000 (| o
Dywel 0.0000 ===
Plunge Rate: 50.0000 Spindle 14000 ¥ Pm

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. S “ " @ uﬂ]l d @ ]r)

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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10. To cut out the face panel, select the outside — | - =
. . . Shrategy: - oK
contour and click on the Routing Offset icon to _
[ DrderA| . Tool [ Twe [ Deph A\ Edit \J Cancel
open the strategy. @ M 1 14 End Wil Rough 01250 3 .. | e
Select a % “End Mill tool to cut out the face plate. =  saean. |
Enter a Depth of .125. add Tosl
. Lyailable Tools: Sort ool by P
Make sure the External parameter is checked. Desorpion [Toate [ = [ee g e
. . .. 148" Ball End Mill Ball Nose Clear
Click on the Edit box to open the Cut Definition ol il sase Lo |
Dialog for this tool. 3/8" Ball End Mil Ball Hose -
Enter the parameters that are appropriate to the Roauter Offst Perameters
type of material that you are using. ) £ .
Wweld offsets r =
Shaip comners I
Irlay r
wiith bridges r -

11. This is a screen shot of the toolpaths used to cut
out the face panel.

12. This is a rendered view of the face plate
toolpaths.

13. The second part of the push through is to mill the | [ =
. Strategy: ‘ j ok
letters to extend above the face panel. To do this
. ] Order | Taal [ Twpe [ Depth [Edt [ -] Cancel
we will use the Routing Offset Strategy. IS ET T N E T
2 332 end mil Clean 02500 & Edit Plan |
Sawe as
=
Add Tool
Avwailable Tools: Sart tools by:
Descripltion \ Toal Type - ‘Type j m
120 deg. Conic Conic BT
1!15"Egnd Mil End Mil [ I
3/32 end mil End Ml [ ]
148" End Mil End Mil [ ]
Router Offset Parameters:
Estemnal [male] i -
Irtemal [female) r
Wield offsets v =
Sharp comers F
Irlay I
Inlay gap 0.0070 +lin b
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14. Select the 3/32” End Mill tool from the available @
tools section. Scroll down to locate the tool and Order | Todl | Twpe | Depth
then double click to load the tool. We are using b1 o352 endmil Fiough 05000
the 3/32” End Mill for both the Rough and Clean 2 [+]3/32 end mil Clean 02500
cuts. Enter the 3/32” End Mill tool a second
time.

Set the Depth of the Rough tool at .5 inches. Awvailable Tools: <:I Sort tools b

Set the Depth for the Clean tool at .25 inches. Description [ Tool Type h ~ [Type
116" End Mil Erd Mil

The face panel we used is .125 thick. This will 3/32 end mil End il [ ] <:|

leave 1/8” of the letters to extend above the face | |ro Ml End Ml [ ]

panel 346" End Mil End Mill -

15. Enter the Router Offset Parameters.
Check External Router Offzet Farameters:
Check Weld offsets. This will allow EnRoute to
treat the letters as one object. If we did not
check this, each letter would be toolpathed

External [male)

[w
Internal (female) [
Wwheld affzets v
W
[w

m

individually. Sharp corners
Check the Inlay box. Irlay
Enter the Inlay gap of .007. This is the same gap Inlay gap 00070 2|in -

as was used to cut the face panel. This will insure
that the two pieces will fit.

16. This is a rendered view of the toolpaths if we did
not check the weld offsets box. Each of the
letters would be toolpathed individually. In this
example, we want the letters to cut out together
as one piece.

17. With the weld offsets checked, the toolpaths cut
the letters as one object.

18. Click on the edit box next to the Rough tool to Type | Depth | Edi
open the Cut Definition dialog. Since this is a Rough L <—‘
small tool and it is going .5 deep, we have Clean 02500

assigned it 4 passes.
Feed Rate: 100.0000

Plunge Rate: 50.0000
Spindle Speed 14000

19. Click on the edit box next to the Clean tool to Twpe |  Depth A| Edit
open the Cut Definition dialog for this tool. Riouah 05000 -1 -
Clean 02500 = g::l
5
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20. Enter the parameters:

Passes =2 o B widths =]
This !s where the shoulder feature is a'1ct|vated. widkh of out 02500 <Tin
In this example, we have entered a width of cut N =]
L . urnber of steps K] =
of .25. This will allow a .25” lip around the letters : I
hat they will not push all the way through the Marirm.m step ares =l
so thz fyh . P | y & Actual step 0.0832 in
opening of the 'ace panel. —— v
The program will calculate the number of steps.
Check the Shoulder option.
21. Enter these parameters:
Feed Rate: 90.0000 Feeds and 5peeds s[
= | in/min
Plunge Rate: 50.0000 Feed Rate W05 n/m
Final Pass Feed 0.0000 in /iy
Spindle Speed 14000 Plunge Rate 50,0000 =] in/min
Duel 00000 5 eEc
Spindle 14000 3 |1Em
22. Once you have entered your parameters, click OK f ﬁ\

in the Cut Definition Dialog and then Ok in the
Routing Offset Dialog. EnRoute will calculate the
toolpaths.

We have simulated the toolpaths using the
Simulate Ortho tool.

23. This is a close-up view of the rendered toolpaths.
You can see that the clean cut in this view.
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