EnRoute Step-by-Step Series

3D Celtic Knot

®) EnRoute

Here, we will explore the use of the 3D tools (specifically the Sweep Two Rails tool) to create a relief. We will
also demonstrate the Layers feature and the use of the Jigsaw Weld tool. The drawing tools were used to

create the contours we will use to create the 3D Celtic Knot.

Note: These instructions include the selection of specific tools and setting cut parameters such as depth, passes, and
feed rates. Our choice of these parameters was based on our machine, our tools, and the material we were cutting.
You must always choose parameters that are appropriate for your machine, tooling and material.

1. Define the Plate — Enter these parameters and

click OK.

Width 5.00

Height 5.00

Thickness .75

Surface at the top of Plate.

The material that is being used for the female part of
the inlay is a smaller thickness than the male part.
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2. This is the design that we are starting with to

develop the 3D Relief. v ? G

]

KL

3. The design must be modified in order to create
the effect of the weaving of the knot.

Refer to the Celtic Knot Introduction tutorial for a
more complete description of creation the
geometry for this example.

4. Now, if you will take a look at the design once
again, you can see that somehow we need to get ﬁ
the center of each of the contours to be higher in
the relief. The end portion of each of the \/
contours passes under, so that would be the low
point on each contour. ’

To do this we will create open contours that
outline each of the contours.

AN

5. Create an offset for each of the long portions of
the contours on each of the 3 layers. @ | . <:|

To do this click and hold the Offset Icon. [, This
will open the flyout menu.

Partial offset Offset |0.0B =
Click on the Offset Segments Icon. [= o 2 ) | :

Enter the parameters .06 in the Partial Offset

i x0.1
Dialog.

Copyright 2009 Artistic Automation, Inc.
ALL RIGHTS RESERVED



®) EnRoute

EnRoute Step-by-Step Series

6. Move the cursor to the contour that you wish to
offset. Click on the contour and click again on the
side you wish to offset. This will create the offset
segment.

If you look at the second diagram, you can see
that this portion of the contour has 3 separate
segments. Create each of the segment offsets.

—

Next, you will need to join the segments together

with the join tool. s Open the join tool, move
the cursor over the contour. The contour will (.

turn a bright green. Click to select the end point

of that contour. Move the cursor to the contour Use the join

that you wish to join with. This contour will now tool to connect

turn bright green. Click to join the two contours. two contours ﬁ
Note: An alternative to this method would be to together. Q

use the offset tool to offset a closed contour and
then use the Edit Points tool and select the end
points and cut the contour at each end. You
would also need to reverse the direction of one
of the open contours.

7. Last, you want to edit the points of each contour
so that there are only 3 points. One on each end
and one in the center of the contour.

The reason for this is that we will be changing the
plane of the center point in the front view. This
in combination with the Sweep Two Rails tool will
allow us to make the relief change levels so that
it gives the illusion of the rope passing above and

below itself.

8. Before we begin to edit the center points...check =
the setting for the bump increment in the Bump Increment: O —jin
preferences section. Click. Increment; 0.100 j in
Go to the Setup Menu, the Preferences, and then Sirem T iss el 0 j ik

the General tab. Set Bump Increment at .100.
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9. Open the 4 view by double clicking on “Top”.
The view that you are working in will have the < >
name of the view in bright blue highlight. w

While working in the top view, click on the Edit

Points icon ¥4 and select the point in the center
of the contour. ‘

10. Click on the “Front” tab to change your
workspace to the front view.
11. Click on the up arrow key to move those points

that you have selected up 3 clicks or .3. You can /\q\
see in the front view that these points have been {
moved to a different plane. ;

I - P PR

Front

When we create the relief, we will use the Sweep
Two Rails tool to follow the profile of the | A
contours. m

Go to each layer and finish moving all of the
points that need to be at the high point in the
relief.

12. The next step is to create the relief.

Open the layers to show one section of the @ d | = & Nomal Height: [D0000 =
. . " Constart height - |0.0000 e
contours and the outlines that go with them. B BESEE | C Souk b Base =

(™ Limit ta height Resolution; 100 4

Select each of the closed contours. Click on the
Add Relief Icon to add a flat relief to those
contours.

Enter parameters:

Add
Flat
Normal
Height =0 Round
Resolution = 100 Contour
Click Apply to create the flat reliefs.
13. After creating the reliefs, create a round contour
to use as the profile for the reliefs.
Use the Arc tool 8l to create a round contour.
4
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14. The next step is to use the Sweep Two Rails tool
to create the raised part of the relief.

Click on the first relief. %: @ @ ﬁ

Click and hold the Revolve Icon. %2 This will
open the flyout menu.

Sweep Two Rails & Nomal Height ’W Select the second rail
" Maintain height : =
. . . . E=Y = " Seale to height oo [0 =
Click on the Sweep Two Rails Icon. i This will QOBBAS Thnmt || =P | o g e x|

open the Sweep Two Rails Dialog.

15. Click on the first rail. Click the forward arrow.
Click on the second rail. As you do this, the
contours will change color.

Click on the forward arrow.

First Rail ! Second Rail

16. Next, click on the rounded contour twice. .7~
This will place the highlighted green showing the
start and finish position of the rounded contour.
Click on the Green arrow in the dialog to create

the surface. g Notice that the highlighted
green is at each end of the contour. If the
highlighted areas do not look like this, it means
that the open contours are not going in the same
direction. Both open contours must be going the
same direction. You can tell by looking at the
direction of the arrows on the contour.

17. If the open contours that the profile is following
are in opposite directions, this is how it will look
. The arrows
when you click on each end for the start and : : indicate the |
finish for the contour placing. Do not click on the _ _’/ { | direction of |
green arrow until you make the correction to the o y. / . | the open
direction of one of the open contours. : . contours.
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18. To change the direction of one of the contours to = .
match the direction of the other contour:

¥ Change layer...
1
Select the contour.

& Move Ctrl+F4
Open the Transform Menu By Rotate LT
Click on Reverse Open Contour. A scale Cirl+F2
)’ﬁ Mirror
Notice that the highlighted contour has changed ’
. . Weld L4
direction. et ,
. . \\{‘\ Merge selection...
19. Make sure that the open contours are going in T Explode selected contours
the same direction then continue with step 26. { Convert curves to arcs
i; Reverse Open Contours <::I

20. This is an image showing the results of the Sweep
Two rails procedure. Continue to do this with
each of the contours that make up the knot.

21. Once you have gone through the steps to create
each of the reliefs, turn on the 3 layers together
to see your results. If you view it in the
perspective view you can get a good idea of how
they all fit together.

22. The next step is to build the background. Add a
new layer and copy the outline contour to that
layer.

Select that contour and create a flat relief using
the same procedure as we used for the Celtic
Knot parts.
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23. Copy and paste the reliefs for the Celtic Knot to
this same layer.

Click on the Merge Relief Icon. 4, This will
open the Merge Reliefs Dialog.

24. The steps to merge the reliefs together are as J Mo Select relefs 1o metge with the base elet .
follows:

Set the parameter to Merge Highest. LaEas E

° e « | «[5] v | x|

Select the background relief. The relief will
highlight as you select it.

%
‘1

Click the forward arrow.

Hold down the shift key and select each of the
reliefs to add to the base relief. The reliefs will
highlight in pink as you select them.

Click on the green arrow to merge the reliefs.

25. At this point, the original pieces are still separate
reliefs. Draw a selection box around just the
pieces and move them to another location.
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26. If we turn off the rendering, you can see that the =5
reliefs have been merged to form only one relief.

27. The next thing that we have done here is to
“scoop out” the background area within the v

knot.
On another layer, we have the contours that Q p

make up that area.

28. Open the Define Layers and turn on the two
layers to create the background of the relief. The
current Layer is the layer that contains the relief
that you just created.

Select both the Relief and the contours for the
background. You can do this by drawing a
selection box around all of them.

Click on the Add Relief Icon. w
This will open the Add Relief Dialog.

29. Enter parameters:

Subtract
Normal @D @ | poms G ] 0 A
<@ r{: Constant height Base: [R000D ] T [zamo0 =] Close
Lnea I Eﬁi.“’;.ﬁi'ééﬁ?’ Resolution: [100 B i Hel
Angle =33
Click Apply.
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30. This is an image of the results of “scooping out”
the background area of the knot.

31. Here is the relief shown in perspective view.

\\\\V\\\\\\.\\l\‘\'"‘”W ——"
\

Smoathing radius: Smoothing power: Apply

32. To make the relief a bit smoother, we used the
Smooth Relief Tool.
Select the relief.

Click on the Smooth Relief Icon. @, This will I_I Ce Do I_ _ e |
open the Smooth Relief Dialog. Set the Lt |
parameters.
Click Apply.

33. This image shows the results of the Smooth Tool.
You can work with changes in these parameters
until you get your desired results.

34. Before we can cut the relief, we must move it
into the plate.
Select the relief.

Click and hold the Align Reliefs Icon. This will
open the Align Reliefs Flyout Menu.

Click on the Align Relief to top icon.
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35. This is the Front View of the relief. You can see
that it has been moved so that the top of the
relief is located at the top of the plate.

36. Now we will create the toolpaths to cut out the
relief. In this example, we used a Hatch Fill
Toolpath.

Select the Relief.
Click on the Hatch Fill Icon.

This will open the Hatch Fill Dialog.

37. The next step is to select the tools that will be
used to cut the material. In this example we
have selected a %4” Ball End and a 1/8” Ball End.

Go to the Available Tools section of this dialog.
Scroll down to find the %” Ball End tool.

Double click on the tool to select the tool.
Add the 1/8” Ball End the same way.

Enter the Depth by typing in the parameter or
using the arrows to scroll to the desired depth.

38. Click in the Edit box next to the tool to open the

Cut Definition Dialog.

39. Notice that there are several parameters that can

be set. To open each of the categories simply
click on the + box.
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Hatch Fill

Strategy: ‘

| Order | Tool [ Type [
a

» :

Diepth Edit
et ‘| i }J Cancel
-

Available Tools:

Sort tools by:

Edit Plan..
Save as

=]
Add Tool

Toal Type | -
Ball Mose
Ball Mose
Ball Mose

Description \
1/16 ball
3/32 Ball
3/32" Ball End Mill

J Delete Tool
Clear

Type

1/8" Ball End Mil BallMose -
Hatch Fill Parameters:
Irlay i -~
Optlimization Standard ™
Apply to relief 2 =
Apply to sutace 2
Carve into surface r
Apply Overcut 2 -
Order | Taol | Twpe |  Depth | Edi
B 1 3 1/4"BallEnd Mil Fill 07000
2 511/8" Ball End Mil Fill 07000
Available Tools: <:| Sort tools by;
Drezcription | ToolType | - |T_|,Jpe
1416 ball Ball Nose
332" Ball End Mil Ball Mose <:I Scro”
3432 Ball Ball Mose
148" Ball End Mill Ball Nose -
Twpe | Depth | Edit |
. -
Fill 0yoo0 & <
: Y
Fill 07000
Cut Definition (=]
[Cut Templates 5 = ]
| Curtert Tool 174" Ball End Mil Cancel |
[ 1 kems: [ CurentVaue [ Uni | Saveas
Cuttype Fil
& Damyhps X by |
=i Fil
& Fasses =
& B Feeds and Speeds s
& Enlry/Exit Parameters il Open
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40. In the Depths category for the %” Ball End tool

41.

42.

43.

we have set the Offset from surface parameter to
.1000. The overlap to 70%.

This will allow the % inch tool to be used as a
rough tool. It will clear away most of the
material leaving just a small amount of material
for the 1/8” Ball End tool to remove.

In this example we set the parameters:
Passes =1

Feeds Rate = 90.0000
Plunge Rate = 50.000
Spindle Speed = 14000

Click Ok. This will bring you back to the Hatch Fill
Dialog.

Set the parameters for the 1/8” Ball End Tool.

Click on the Edit box next to the 1/8” Ball End tool
to open the Cut Definition Dialog for that tool.

Set the parameters for this tool.
Overlap =90%

Passes =1

Feed Rate = 100.000
Plunge Rate = 50.000
Spindle Speed = 14000

Click Ok. This will bring you back to the Hatch Fill
Dialog.

Click Ok. This will calculate the toolpaths.

This is a perspective view of the toolpaths. You
can see that the %” Ball End tool is offset from
the surface of the relief. The tool will remove
most of the material leaving just .10 for the 1/8”
Ball End tool to remove. The overlap for the 1/8”
Ball End tool was set higher so that the finished
surface would not show the tool marks.
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B Depths i
Surface 00000 i
Final Diepth 07000 =L
Offzet fram surface 0.1000 :
Step Rough N
= Fil =
Dverlap 00000 o %
Hatch angle 0.0000 =
Feeds and Speeds ﬂ
Feed Rate 90,0000 > infmin
Final Pass Feed 0.0000 indmin
Plunge Rate 50,0000 - Infmin
Dwel 0.0000 - geC
Spindle 14000 =l 1pm
El Depths +
Surface 0.0000 =i
Final Diepth 0.7000 - in
Qffzet from surface [.0000 :
Step Rough N
= Fil =
Overlap 50,0000 =
Hatch angle 0.0000 —
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44. A Routing Offset was used to cut the relief out.
Select the relief.

Router Offset B
Click on the Routing Offset Icon. & This will oy | = oK
open the Routing Offset Dialog. Grder_| Tod [ Twe | Deh ] Ed ] Cancel

M 1 (144" End il Fiough [T 0 == R
Load the %” End Mill tool by selecting it from the oo o —
. . . J
Available Tools section of the dialog. Scroll down o
H H Awailable Tools: Saort tools by:
to locate the tool and then double click on1|t"to i T ] __Dseere
1 1 1116 ball Ball Hose

load it. In this example, we have used the %4” End | [1Eed Pl Nose Gl
Mill tool as the Rough cut and the Clean cut, so R = i
you need to load the tool twice. o Do Pt
Enter the Depth of cut. For the Rough tool the el i .
Depth is .71. For the Clean cut set the Depth at oot i E
75 Inlay r
. . ‘wiith bridges r -

Click in the edit box next to the Rough tool. This
will open the Cut Definition Dialog for this tool.

45. Enter the parameters for the Rough tool:
Passes =3

Cut type Flough
Feed Rate = 100.0000 @ B Depths 4
Surface 0.0000 =L
Plunge Rate = 50.0000 Finel Depth ST 3§
Spindle Speed = 14000 & B Pases = |
. . . . . Mumber 3 =
Click OK.. This will bring you back to the Routing Masimum par Pass o ¥
Offset Dialog. Actual per Pass 0.2367 i
Set the parameters for the Clean Tool. Final Pass [
Final Pazs Depth 0.0000 I

Click in the Edit box for the Clean Tool. This will
open the Cut Definition Dialog.

12
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46.

47.

48.

Enter these parameters.
Passes =1

Width of cut =.02

Feed Rate = 100.0000
Plunge Rate = 50.0000
Spindle Speed = 14000
Click Ok.

Click Ok again in the Routing Offset Dialog to
process the toolpaths.

To preview the toolpaths use the Simulate Ortho

Tool. e This will open the Simulate Ortho
Dialog.

There are several options in which you can view
the toolpaths that you have created. The
forward arrow will simulate all of the toolpaths
so that you can see the final results.
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E Passes ?‘
Murnber 1 i
b axirmum per Pass 0.7500 i in
Actual per Pazz 0.7500 in
Final Pass r
Final Pass Depth 0.0000 in
B widths [O]
Width of cut nozon  Sin
Mumber of steps 1 i
b aximum step 02250 i in
Actual step 0.0200 in
Shaoulder? r
Simulate Ortho =]
«lil[ll]l)?l)ElADone i’g‘il@l Elrderl
Current Toal: Tool Lifts: i}
Current Depth: 0.0000 Toal Chatges : i}
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