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EnRoute Step-by-Step Series

Pyramid

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 o
keep the design elements quite simple so that the focus ‘

is on the concept and not the design.

The Pyramid Strategy allows you to create a beveled

type of artwork that is also commonly referred to as

chiseled or sculpted artwork. The Pyramid Cut utilizes a

conic tool to create a beveled effect. This cut is unique

in that it is necessary for the software to calculate the ,
depth of cut based on the selected tool, and the
selected contours. The cut depth is based on the widest
‘stroke’ in the design. The software then places P =
toolpaths at the proper depth based on the maximum 7

cut depth it calculates.

1. Define the Plate — Enter these parameters and

Define Plate

C“Ck OK Template: -l ok
Width 5.00 @ User Defined widh(y B0 i e |
€ Fit Plate toDesign Hehtth  [F0000  <{in Saveds.
Helght 5.00 G Thickness (2} [0.7500 ﬂm
Thickness .75 XOign  [A000 S| XMagn [00000  S{n [ Beow |
) ¥ Origin: Wﬂ in Y Margin Wﬂ in
Surface at the top of Plate. © St st s
Surface at bottom of plate
We will first be working with the face panel of Caia e
the design that is stencil cut through the o =l e
material.

2. Thisis the artwork that we are using for this
example.
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3. The Pyramid Strategy is used apply the bevel cuts T , v
to the artwork. T = e
Select the letter contour and then click the -
Pyramid Icon. ¢ .q: = .
This will open the Pyramid Dialog. i S l
4. The next step is to select the tools that will be Order | Todl [ Twe | Depth | Edt | -
used to cut the material. In this example we b1 Ls190Deg Conic Promd 04736
. ” . 2 14" End Wil Rough 0.4736
have selected a 90 conic tool and %”End Mill. 3 = 12 ErdMil Oifeet o100 =
=]
Awailable Tools: <:| Soit tools by
Description | Tool Type - |AII j
916 W-graove bit Conic
90 Deg Conic Conic -
120 deg. Conic: Conic - SCFO”
05 End Mill End Mill N -
Pyramid Parameters:
Retum height 01000 yiin -
Move to bottom of plate ™ A

Scroll down in the Available Tools section and double click the 90 degree Conic tool for the bevel tool.

EnRoute automatically calculates the depth of the cut. This depth is determined by the size of the object
and the tool selected to make the cuts. This will set it up so that the highest point of the pyramid will be
at the surface of the material. To control where it is placed in the material, use the Return Height and
Move to bottom of Plate parameters. When you select the Move to bottom of Plate parameter, EnRoute
will place the lowest pass of the Pyramid cut at the bottom of the defined plate. If the Move to bottom of
plate is not checked, the peak of the Pyramid on the widest stroke will be at the top of the material.

Set the Return Height Parameter at .1 inches.
Then next step is to select the %4” End Mill for the Rough tool and Offset tool.

Scroll down in the Available Tools section and double click on the 4 End Mill. EnRoute determines that
you are adding a roughing tool and it calculates the depth to be the same as the pyramid tool. It also
calculates the number of passes to match the pyramid tool. This will ensure that the roughing tool will
clear enough material away so the conic tool will have room to work. The conic tool could be damaged if
we don’t do this.

Repeat to load the tool for the Offset cut. The Offset cut will cut around the parameter of the Pyramid
cut at the assigned Depth.
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5. Click in the Edit box next to the tool to open the Pyramid 0.4736 o <
Cut Definition Dialog. Offset oioon =

-

6. Click on the + box to open each area of the Cut
Definition Dialog.

Cut Defintion &

Ciz Torghaies
Cunert Tosd 90 Deg Corec: < Carcel

[ Ciment Viahsn [ . Save at

i1 o Pyoared
l? El Qeoih
& Bl Pane

“‘j 1 Fracs and Soends

'5 Bl Drection

HSRE

7. Enter these parameters: B Passes =
Murmber 3 :
Passes = 3 b awirnurm per Pasz 0.5000 =i
Actual per Pass 01579 in
Feed Rate: 90.0000 ,
Final Pazs [
Plunge Rate: 50.0000 Final Pasz Depth 0.0000 in
Spindle Speed 14000 kll Feeds and Speeds 2L .
Feed Rate a0.0000 =1 infmin
The cut parameters will vary depending on the Final Pazs Fead 0L 0000 indmir
type of material that you are cutting. A good rule Flunge Rate Bi0.0000 - in/min
is that the harder your material, the more passes Dl 0.0000 - SEC
you want to have. This will eliminate possible Spindle 14000 = Tpm
damage to your cutting tool.
8. Enter the parameters and Click Ok. This will Type | Depth | Edi
return you to Pyramid Dialog. Fyramid 0.4736
Fough 0.47.36
Click in the Edit box next to the %4” Offset tool. Offzet R JI1 = <::I

This will open the Cut Definition Dialog.
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9. Enter Parameters: E| Passes il _
Mumber 2 =
b axirmum per Pazs 0.7500 : in
Passes =2 Actual per Pazs 0.0500 in
Final Pass N
Feed Rate = 100.0000 Final Pass Depth 0.0000 in
Plunge Rate = 50.0000 H Feeds and Speeds >
Feed Rate 100.0000 5 indmin -
Splndle = 14000 Firal Pass Feed 0.0000 i i v
Plunge Fate 50,0000 =1 indrin -
Dwell 0.0000 o=
Spindle 14000 ~{1pm

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

Click Ok again in the Pyramid Strategy Dialog. | - =
The toolpaths will then be processed.

This image shows the toolpaths that you have ‘
created. The second image shows the thickness ‘ " Si 1S
of the tool assigned. Press F9. ' :

The teal color represents the conic tool and the
blue represents the 1/4” tool.

If you were cutting the letter out individually, you would move the letter to the bottom of the plate and set
the return height to the height that you have determined for the sides of the letter. In this example, we are
placing the pyramid letter on a background that will be milled down. We will use the Hatch Fill Strategy to mill
the background.

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. In this example the background of the letter is milled
down so that the letter stands out from the base.
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To mill down the background area that the letter “"‘""L . S—
is on, select the letter contour and the outside [T i . T Comd
contour and click on the Hatch Fill Icon. This will [ = S
open the Hatch Fill Dialog . ,‘M
TA"“W"‘;‘;;;;;;:‘ TeTpe = of et o L)
A %” End Mill tool is used to mill this area. |22 v Sition -
| bttt i
S —
{;.‘_.:.:,:‘ l»?u Q
11. Select the %4” End Mill tool.
Go to the available tools section and scroll down Order _] __Tool Tpe | Deph [ Edk [ 4]
. . ” . . M 1 T 14" EndMil Fill 05736 x| ..
until you find the %” End Mill. Double click on
the tool to select it.
=
Enterin th'e Depth of .5736. This |s., the depth of T <:| —
the Pyramid cut plus the return height of .10. Deserition [ TooTyee il E
1/4 lang End Mil h
1/4 End Mill Lang End Mil [ <::I
174" End Mil End Mill B
38 End Mill Lang End Mil N -
12. Click in the Edit box next to the %” tool to open
the Cut Definition Dialog. Fill 05736 3 .. |<:|
13. Enter in these parameters:
Overlap = 85% Diepths +
Passes = 2 EE Rl B
Overlap BE0000 of#
Feed Rate: 100.0000 — 0.0000 -
Plunge Rate: 50.0000 El Passes = |
. Murnb 2 -
Spindle Speed 14000 um. il —
b awimum per Pass 0. 7500 - N
Click Ok to accept these parameters for this tool. Actual per Pass 02268 it
Final Pazs [
Final Pass Depth 0.0000 in
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14. This will bring you back to the Hatch Fill Dialog.
Click Ok in the Hatch Fill Dialog to process the
toolpaths.

15. We now want to cut out the sample piece. Use
the Routing Offset Strategy to do this.

Click on the Routing Offset Icon. &% This will
open the Routing Offset Dialog.
Load the % End Mill tool by selecting it from the

Available Tools section of the dialog. Scroll down

to locate the tool and then double click on it to
load it. In this example, we have used the % End
Mill tool as the Rough cut and the Clean cut, so
you need to load the tool twice.

Enter the Depth of cut. For the Rough tool the
Depth is .71. For the Clean cut set the Depth at
.75.

{1/ B Enama

Fouter O¥anl Pasanmim:

o Tod Tpee
Thoed [
Bl Nowe
Bl Ko
B Noe

Exdewad (rnde| I
[vreria pernaint I
{ Wkt zzats [
{ S0 comane
ey f
[ wieh tecige: r

16. Click in the edit box next to the Rough tool to

open the Cut Definition Dialog for this tool.

Type

Depth

[ Edt

Raugh

07100

Clean

0.7500

LALAIE IS

17. Enter the parameters for the Rough tool:

Passes =3

Feed Rate = 100.0000

Plunge Rate = 50.0000
Spindle Speed = 14000

Click OK. This will bring you back to the Routing
Offset Dialog.

Set the parameters for the Clean Tool.

Cut type

Rough

& B Depths

Surface

0.0000

Final Depth

LALIE N

07100

& B Pases

1l

MHumber

b awirnum per Pass

LALE N

0.7500

Actual per Pazs

0.2367 in

Final Pazz

Final Pagzz Depth

0.0000 in
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18. Click in the Edit box for the Clean Tool. This will Type | Depth E dit
open the Cut Definition Dialog. Fiough oron 3
Clean T R @—
19. Enter these parameters. -
Passes =1 il Fosses w7l
Mumber 1 i
Width of cut =.02 M awimum per Pass 0.7500 =i
Actual per Pass 0.7500 in
Feed Rate = 100.0000 e r
Plunge Rate = 50.0000 Final Pass Depth 0.0000 in
E widths =
Spindle Speed = 14000 Wiidth of cut ooz i
. Mumber of steps 1 i
Click Ok. b awirnum step 0.2250 i in
Click Ok again in the Routing Offset Dialog to sl Doz "
Shoulder? r

process the toolpaths. ~

20. This is a rendered view of all of the toolpaths. g )
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