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1.1

Parametric drawings

Creating a parametric drawing

Creating a parametric drawing will be explained by the following example. The example is not
completely realistic, but senes to conwey a range of definitions for a variety of machining methods.
The goal is to complete the side panel for a cabinet with drillings for camlock bolts, drawer runners at
32mm intervals and hinge mounts. The panel will need to be formatted on all sides to finished
dimensions on completion. The following are the required dimensions for the various machining

operations:
Panel size:
Shelf support:
Hinge mounts:
Back panel rebate:

Camlock bolts location:
Xaxis:
Y axis:
Depth:
Z axis:

The result should like something like this:

X=1200; Y = 600; Z= 16

@ =5 mm; Depth = 8 mm

@ = 10 mm; Depth = 12 mm
Depth = 6 mm; Width = 3.4 mm

25 mm

43 mm from outer edge
12 mm

center of panel

= L S T T R S NC N N N T =

s » ¥
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Parametric drawings 3

1.2 Creating a panel

First we have to create a new workpiece. Select "New panel" from the multi-task bar at the top of the
screen.

<f' ElementsCAM Editon <noname= [49]
File Edit VYiew Modules Drilling  Milling

RE- @R L& §
[ T =] =15

If any changes have not been saved, a respective question follows that we answer according to the
corresponding situation.
Now enter the panel dimensions in the appropriate boxes on the base bar.

X Y Z
1200 mm 600 mm 16 mm

# ElementsCAM Editor: <noname> [49] - ] X

File Edit View Modules Drilling Milling Clamping Special elements Languages Help

PEe-GF 2%k EEE T BE@ KX Zeap B0«

U0 TR Y o3

Linie Bogen K-Bogen Ellipse TEXT RTasche  KTasche VB 1 Vir 1 HB 1 HLr 1 Mut. DIN-CODE Startpunkt

Standard Grund-Macros Konsolen Sauger Tutorial 1 Tutorial 2
Srecs=4 3N

e

T

D ¢

s EE T X

v

Panel dimensions Stop Clearance height

Dimension:[1200,000 | ¥:[s00,000 | Z:[15,000 | mm [ ~|  Top: [10,000 | Left: (w000 | Right: [10,000 | mm

Offset x: v: 2- 85,000 mm [ Standard  Bottom: [10,000 | Front: [10,000 | Rear: [10,000 | mm

<noname:>

U 292,439 : 676,000 o NUM 19.12,2016 13:58:47
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4 ElementsCAM Tutorial

1.3 Camlock bolts - vertical element

Next, we create the drillings for the four Minifix-connectors. Each of them consists of a vertical and a
horizontal drilling. We click on "Vertical drilling" in the Standard tab to define the \ertical elements of
the camlock bolts.

al | 1 -;1 R b "ﬁ-!- -ﬁ;
TEXT RTasche  KTasche VJ} Vir 1 HE 1 HLr 1
Jger Tutorial 1 Tutorial 2

Select the bottom left corner of the panel as the "Magic point” by clicking on the bottom left arrow of
the nine surrounding the grey square. This is found at the top right of the screen titled "Position".
Now enter the co-ordinates for the drilling (X=25, Y=43) in the appropriate boxes. All the required
drillings are laid out symmetrically so the remaining drillings can be created by selecting the mirror
check boxes, both horizontal and vertical.

vertical drilling

|Common | Technology

Magic Point —
-
ym X 25,000 i
Y1 43,000 mm
!
—ul| Z: 0,000 TIm
| v
Tool type: |1 |
Diameter: 16,000 | mm
Crilling depth: |12,IZII:II:| ||-|-||-|-| M
s AETRN
Ra R B 8 ey

Once the locations for the drillings have been defined, the hole dimensions need to be entered.
These are depth 12mm, diameter 16mm and the tool type is 1. Leave the cycle field blank. Confirm
the entries by clicking on "OK".

© 1996 - 2016 Uwe Raabe
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1.4

Horizontal drilling

Click on "Horizontal drilling" in the Standard tab to define the horizontal elements of the camlock
bolts.

Tasche VB 1 Wir 1 H Hir 1 Mut

Tutorial 2 ;

It is recommended to define the drilling direction for the horizontal drilling (here from left to right)
before entering other data. After that we define the reference point via the "Magic Point" as we did
before for vertical drillings. For logical reasons we also choose front left. The entry X=0 and Y=43
means that the horizontal drilling is exactly on the left hand side of the workpiece edge and 43 mm
distant from the frontal workpiece edge.

In contrast to a vertical drilling we also add a value for Z which defines the position of the drilling on
the front side of the panel. We type in 0 in order to place the drilling in the middle of the panel
thickness.

Now we add the values for tool type (1), the diameter of the drilling (8) and the depth (25) and we
mirror the drilling in Xand Y by clicking on the corresponding buttons. Confirm all entries by clicking
on OK.

haorizontal drilling
!Cnmmun iTEr:hnqugy' |
Sad X |0,000 mm
+ K" 43,000 mm
it
bl 7: 0,000 |mm
S
=
+§+ i P
Tool
Tool: | "
Tool type: |1 |
Diameter: 3,000 | g}
Crilling depth: |25,I]DD |mm
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1.5

Back panel rebate

Now select the "Rebate" tab from the Standard menu.

HE 1 HLr 1 Nl} DIN-CODE  Startpunkt

Set the "Magic points" using the "Magic points" selector. As the rebate is continuous, select the top
left-hand corner as the starting point and the top right-hand corner as the finishing point. Now enter
the co-ordinates for point one as X=0, Y=10, Z=6 and the same for point 2. The rebate is to run
10mm from the top edge of the panel, with a depth of 6mm.

So far we hawe just described a line from left to right that runs 10 mm from the top edge of the panel.
Only by typing in slot width (3,4) and slot position we accomplish the desired rear panel groove. The
slot position defines wether the slot width is on the right or the left side or in the middle of the line.
The direction of the line is always viewed from point 1 to point 2.

We add the tool type (90) and the direction of cutting (random). If the machine provides this option
both cutting directions can be selected.

Once all the entries have been made correctly, click on the "Sawe" button. This saves the current
settings, and the next time the rebate tab is opened, the settings will be available. This is particularly
useful when the same rebate is going to be cut in a large number of panels.

© 1996 - 2016 Uwe Raabe
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groove rebate
iCnmmun !grnuve slope |
Magic Point 1
mm
mm
mim
mm
mm
| mm
| mm
Tool
Tool: | V|
Tool type: |EIU |
Cut direction
@ ~_, i, Feed: == 100 [fe[2%
- : .

1.6 Shelf supports - a vertical drilling row
First open the vertical row tab in the Standard menu.

I @ T T e

Tasche  KTasche HE 1 Hir'1 Mut

torial 1 Tutarial 2

We picture a drilling row like a text line in Microsoft Word — it is either left-adjusted, centered or right-
adjusted. If left-adjusted we define the position of the very left drilling; if right-adjusted the very right
drilling and if centered the position of the middle of the drilling row (in the case of an odd number of
drillings this is the middle drilling, otherwise it lies right between two drillings. If we also take drilling
rows into consideration which run in Y-direction, they either run from front to back, from back to front
or from the middle to front or back. These six buttons in Geometry stand for these six directions. In
our case we select a left-adjusted direction.

The remaining Magic Point buttons conform to the selected direction. We define the Start value as
128 mm from the left edge. The length of the drilling row should leave a right margin of 128 mm — so
we first click on Margin and type in 128 mm in the field to the right. For Grid width we enter 32 mm.

© 1996 - 2016 Uwe Raabe
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1.7

In the three Distance fields below we select for the first distance a reference from the back with a
distance value of 52 mm and for the third a reference from front with a distance value of 60 mm. The
middle distance is deselected by entering no reference. (Actually the array of the distance blocks do
not matter. However, the array selected here is based on the geometrical position of the drilling row).

vertical row

|Common | Technology

Geometry -

. fmm )  Grid width: 32,000 mm

[+ H+ +3

i il Margin  |240,000 mm

+ "4 3% @ .

T
Start walue: | 128,000 mm
Distance: 52,000 mm
Distance: 0,000 TTirn
Distance: 0,000 mm
| v

Tool type: |1 |

Diameter: 5,000

Driling depth: {10,000

A e 0T

Now we add the remaining drill data: Tool type (1), Diameter (5) and Drilling depth (10). We skip
mirroring the drilling row here and finish the entries by clicking on the OK button.

Hinge mounting plates

The two drillings for the left hinge mounting plate are also done using a vertical drilling row. But this
time we limit the count of drillings to two. We select the option Count and enter 2 in the field to the
right.

The direction of this drilling row is left-adjusted as well, the Grid width is 32 mm. The Start value also
refers to the left edge, but here it only amounts to 64 mm. The rear drilling row is dropped and the
front row amounts to a distance of 37 mm. After setting Tool type (1), Diameter (10) and Dirilling
Depth (12) we close the window by clicking on OK.

© 1996 - 2016 Uwe Raabe
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vertical row

iCummun |TE|::|"|nn::|Iu:::gn.-I |

Geometry

a )  Gridwidth:  |32,000 mm
Pl +g

+ it T () Margin i mm
rl-#i 'i+

(®) Count

+
R i TR
5. Start value: |64,000 mm
R R BE
Distance: 0,000 mm
el e e
Distance: 0,000 TTirn
imtd fErdd SGTe)
bt % Distance:  |37,000 mm

S
=]
[ =]
=]

Tool
Tool: | v
Tool type: |1
Diameter: |1u,nuu | mm
Driling depth: {12,000 N -

The right hinge mounting plate is created almost in the same way. It simply refers to the right edge.
In order to type in the least possible, we double click on the recent drilling row (or one of its drillings)
which opens the setting dialog again.

Now we change the direction to right-adjusted and starting point’s reference on right panel edge. But
we do not click on OK yet!

© 1996 - 2016 Uwe Raabe



10

ElementsCAM Tutorial

1.8

vertical row
|Common |Technology
Geometry —
e e w| Grdwidth: |32,000 mm
[+ H+ +3
3 Margin 0,000 mm
+ 5% ngm OMO
B @ con
Start value: 64,000 mm
Distance: 0,000 mm
Distance: 0,000 i
Distance: 37,000 mm
Tool: | v|
Tool type: |1 |
Diameter: |1n,|:u:u:| | mm
Crilling depth: |12,I]IZII:| ||-|-||-|-| &
P
+. e

If we did that, we would only mowve the drillings to another place. In order to add a drilling row with
changed data we click on Add instead.

With a few mouse clicks we can create further elements, using already existing elements with
defined settings. Of course we could have also created a new drilling row.

We could have also mirrored the original drilling row on X axis because the drillings for the hinge
mounting plates are arranged symmetrically in this case. Wouldnt that be a good exercise....?

Formatting the panel

The last piece of machining that is required is to format the panel (umfrasen). We keep it simple here
and use some of the provided basis macros.

B B O | el e =1

Umf-mittedi Umf-mitte+e  Gerade Radius Ellipse 2uEllips Format Fo

Standard ¥ Grurrd-_a‘ﬁ-g\:‘.ms Konsolen Sauger Tutorial 1 Tutorial 2

4y

With a click on the first symbol Umf-mitte-li (Umfrasen, mittig anfahren, links rum) the whole
operation of formatting the panel is inserted.

© 1996 - 2016 Uwe Raabe
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et

Bi -1 = ot
‘ : e Ellipse 2xEllips Format
. Sauger | Tutorial 1 Tutorial 2

1.9 Viewing the finished drawing

This is how the finished drawing with all its created elements should look like.

11
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1.10 Saving the drawing

Now we still want to save the drawing. We either enter the File menu or we directly click on the
symbol Save panel.

4? ElementsCAM Editar: <no
File | Edit VWiew Modules

ﬂ New Chrl+ I
E Open... Ctrl+0C
% Save ".::- = Ctrl+5

= Save as... Ctrl+F3

Insert group... Ctri+F2

F.Il
| . !

Export...
|T:_J Extract...

Close

Close All
= 4 ElementsCAM Editor: <noname> [49]

= File Edit View Modules Drilling Milling Clamp
£=]

LR I

Print... Ctrl+P ‘ ‘i ‘ @‘ @3

Exit Ctrl+02

1.11 Generating the program

A click on the button Show NC code opens a new window with the generated NC code...

litar: <noname>= [49]

Aodules  Drilling  Milling  Clamping Special elements  Languages  Help

B 26k HEE - (EE
| i @ o1 o = =i

.. and a click on the button Start simulation starts the simulation.

© 1996 - 2016 Uwe Raabe
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X: 0,00Y: 0,00Z: 0,00

[

$ N_SPF A
:$PATH=/ N SPF DIR/
: 10.0.52.131

: [N10 TC_ INITPROGRAM
: [N20 TC PANELPAREMS(1,-1,1200,¢
: N30 TC SETOFFSET(1,0,-600,101
: W40 G54

: [N50 TC_ SETDRILLS(3,502,1,800,¢
: [N60 TC VB (800, 548,18,8,-10, 30(
: [R70 TC SETDRILLS(3,501,1,576,"
: N80 TC VB (576, 548,18,8,-10, 30(
: [N90 TC VB (352,548,18,8,-10, 30(
: [N100 TC VB(128,548,18,8,-10,3(
: [N110 TC SETDRILLS (3, 514,1,25,5
: [N120 TC VB(25,557,15,5,-12, 50(
: [N130 TC VB(25,43,15,5,-12, 500(
: [N140 TC SETDRILLS (3, 511,1, 64,1
: [N150 TC VB(64,37,18,8,-12, 400(

2 lava = mpyw mepmTT T o 4y A o A an

ORO©|0©G

W o =] & N R

I R e I = B R SR
-] o otn o L R O

5
]

1.12 Opening drawings

To open a drawing, either select File and Open from the toolbar or click on the open file button.

f ElementsCAM Editon <noname= [49]
File Edit View Modules Drilling  Milling

AT LT
1T 1T FEt @l ©

In the subfolder DEMO we find some example files. If the files are not listed, we set the file type on
ElementsCAM Files (*.LDF). We select the file demozbsp and click on the Open button.

© 1996 - 2016 Uwe Raabe
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Suchen in: | demo “ | @. 11 ¢ [T~
ﬁ Mame % Anderungsdatum Typ
: 'é" demo_1.ldf 22.11.2016 13:10 Elements(
Schneleugritt @y 4o 210 22.11.2016 15:10 Elementst
‘ ’E’ demo_3.ldf 22.11.2016 15:10 Elements(
'i':"'-‘:' demo_4.|df 22.11.2016 15:10 Elements(
Desktop & dema_5.Idf 22.11.2016 1%:10 Elements(
'i'E' demo_6.ldf 22.11.2016 15:10 Elements(
™ é demao_7.Idf 22.11.2016 15%:10 Elements(
Bibliotheken é" demozbsp LDF 22.11.2016 15:10 Elements(
Dieser PC
¢ ;
Metzwerk
Dateiname: Hemozbsp df| ~ | Offnen
Dateityp: BlemertsCAM files (" Idf) ~ Abbrechen

1.13 Combining macros to form a drawing

Of course, we can compile macros for frequently used program parts, for these macros are
technically nothing else than normal ElementsCAM files. However, one should obsene the
parametric aspect while creating macros.

In this section we will get to know the efficient use of macros. For this tutorial we have already split
the recently created side panel into single groups and saved it as macros for reason of
demonstration.

At first we save the current drawing. Then click on New panel and type in the new panel
measurements. This time, however, we choose different measurements. Which ones exactly is up to
the user. (e.g. 1800x550x16).

We switch to the register tab Tutoriall on which the macros are created.

- e G e == '_\__ e
= Em = =i B pal @Y
MiniFix ~ Fachirdger MP Format Format  Aussenkontur  Tischpl, F

Standard Grund-Macros Konsolen Sauger Tu'tﬁ:iﬁi i Tutorial 2

g

In order to insert the Minifix-connectors we click on the button Minifix.

= ‘_-\____..!. +-I-'+-I-:1-++="|: L = e 1 _..--'
e B B =) BT
erjé Fachtréger MP Faormat Format  Aussen

Standard Grund-Macros Konsolen Sauger Tutorial

The elements of the Minifix-connectors are imported into the panel with its corresponding
measurements and reference points. The modified panel measurements are automatically taken into
account.

© 1996 - 2016 Uwe Raabe
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Now add the shelf mount drillings by selecting the Shelf M button.

E ] '—.--;- R R -___ — I & ]
= = e :--1- S Rt = ‘ D -I- I = L]
MiniFix Fach er MP Format Format  Aussenkont

Standard Grund-Macros Konsolen Sauger Tutorial 1

Here too, the changed panel dimensions are taken account of, a shorter panel results in fewer
drillings, a longer one, more. Nonetheless, the pre-set margins of 128mm and 240mm hawve been
maintained, with the number of drillings between the two points varied according to the panel length
and in accordance with the set grid.

S LRI TRy iy N 1
= B BE =1 Bl e
MiniFix ~ Fachirager Format Format  Aussenkonfur

Standard Grund-Macros Konsolen Sauger Tutorial 1

Now add the hinge mounts to your workpiece description. The hinge count is automatically adjusted
to the width of your panel. (Admittedly, here we helped us out a little by using Variables and
Formulae.)

This has already created the majority of elements for the new panel, to add the back panel rebate,
select the rebate button from the standard tab. Clicking on save earlier in the demo, saved the
settings required for the back panel rebate. .

L 1. HE 1 Hir 1 N]} DIN-CODE  Startpunkt

To format the panel, select the basic macros tab and then the format button. Here to, the machining
is adjusted to suit the panel dimensions.

i BT | @\ ol

i Umnf-mittere  Gerade Radius Ellipse 2uE

mf:

-

Standard Grund-Macros = Konsolen Sauger utariz

The screenshots below show the drawing that you should now have before you (depending on the
selected measurements).

© 1996 - 2016 Uwe Raabe
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2.1

2.2

CAD functions

CAD usage example

In this section we will explain how to use ElementsCAM'‘s CAD functions. The objective is to
complete a simple routed arc.

Panel dimensions: X=1600; Y =800; Z= 22
Arc height: 110 mm
Angle both sides 15°

First, enter the panel dimensions.

DimensionX: | 1500,000 | ¥

500,000 | zZ: |22,nuu | mm

0,000

Drawing subsidiary lines

Before we construct an arc, we create a drawing subsidiary line that simplifies finding the endpoints
of an arc. So select the parallel element button.

/recL=4J7T 00

© 1996 - 2016 Uwe Raabe
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A small dialogue box will open. Enter 110mm in the box.

Parallel

Distamce: (110,000 A

The cursor will now appear as a cross. Move the cross to a point below the top edge of the panel and
click once. The position of click defines in which direction the parallel is created.

A routed line will now appear parallel to the edge of the panel; this is only for guidance purposes and
will be removed at the end of the sequence. A right click or a click on the parallel element button will
end the parallel function.

© 1996 - 2016 Uwe Raabe
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2.3

Drawing an arc
We want to construct the arc by 3 points. The starting point is the intersection of the guideline
drawing and the left edge, the center of the arc is the center of the rear edge and the endpoint is the

intersection of the guideline drawing and the right edge.

We select the button marked arc by 3 points.

/:“&("’“Z""""?J

15

5

R

o |

6

Now we select Intersection point of two elements. An Xwill now appear next to the cursor.

W -~

oF N S

L
-

We need to select both elements to create their intersection point. First we click on the subsidiary
line and then on the left edge.

© 1996 - 2016 Uwe Raabe
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It does not matter if the two elements actually cross each other. If the guideline had been shorter,
the intersection point would have been located as well.

Now select the Center of an element button; the cursor will have a C displayed next to it. Click on
the top edge of the panel.

/M o,

For the third point we just repeat point one, selecting Intersection point of two elements...

© 1996 - 2016 Uwe Raabe
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To complete the process, either right click in a free area or click on the arc by three points button

again.

© 1996 - 2016 Uwe Raabe
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Finally, select the subsidiary line by clicking on it and then press the delete key on the keyboard to
remowe it.

2.4 Drawing diagonals

Both diagonals are created by using the CAD function Line over 2 points. It is the first button among
the CAD functions.

KeCocL=+3|T
S
)
£

Now we have to select two points. The first one is the starting point of the arc. So we select the snap
function End point of an element. An E will appear next to the cursor.

© 1996 - 2016 Uwe Raabe
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Wree,

And then click on the left-hand end of the arc.

The line and the left edge are supposed to create an angle of 15 degree. We achieve this by clicking

on Relative polar-coordinates to current point

© 1996 - 2016 Uwe Raabe
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r oo

Panel dimensions

Dimensioni: | 1600,000

Offset  X:|0,000

and then enter 800 mm for the length and -75° (-90+15) for the angle. Press enter to confirm these

entries.
Polar
Lo |M | i
¢ |75 .

Repeat the same steps on the right hand end of the arc, this time entering -105° (-90-15) as the
angle.

© 1996 - 2016 Uwe Raabe



26 ElementsCAM Tutorial

2.5 Removing the excess

In both cases, the diagonal lines extend beyond the edge of the panel. To remowve the excess, first
select the trim 1 element button.

/reeZ=4 ] 3

Now click on the end of the line and again where it intersects with the edge of the panel.

© 1996 - 2016 Uwe Raabe
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The function remains active, so we trim the right line in the exact same manner.

© 1996 - 2016 Uwe Raabe
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2.6 Drawing aline from point to point

The line below is easily drawn from the endpoint of the left diagonal to the endpoint of the right
diagonal. First select the line over 2 points button again.

Kroox=+3
£

5
ol

Select the snap function End point of element.

Moo

Now we click on the left diagonal somewhere near its lower endpoint, then click again on End point
of element and repeat on the right side what we did on the left side.

© 1996 - 2016 Uwe Raabe
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In so doing we have created all contour elements. End the process either with a right mouse click or
by clicking on line over 2 points again.

© 1996 - 2016 Uwe Raabe
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2.7 Setting the start point

Now we hawve to set a starting point, that defines the router and technological data. We use the CAD
function Startpoint.

/CCOZ=4FTTET

The snap function End point of an element is default because Startpoints only make sense on a
contour element. We want the milling to start at the arc, so we click on the endpoint of the arc.

[
[

We doubleclick on the startpoint of the contour startpoint. A new input dialog pops up. We enter
Tooltype 1 and 20mm for Diameter and we set the correction on left.
In the area Technology we set straight line tangential for Attach with 30mm for Distance.

© 1996 - 2016 Uwe Raabe
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_::ontour start point

Common |(Technglogy |Magic Points
conmon [retegy |

: 0,000 mm
: |690,000 i
| mm

Tool type: | 1

Diameter: |zu,nuu

JE

31
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contour start point

|Cummun |Ted-1nnlogy !Magic Points |

Attach: |straight line tangential w | ﬂ
Distance: |3n,nnu |mm t@
Leave: |straight|ir1e tangential v| ﬁ
Distance: (30,000 | mm E@\
Attach feed: = 100 |k %

Step depth: 0,000 | mm

Step count: o |
Mire! Foam

b2 L

We close the input dialog by clicking on OK.

Done!
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Programming in practice

3.1 Digression

3.1.1 Parametric programming

The parametric programming allows a fast adaptation of existing workpieces to new requirements as
measurement changes for example. A certain discipline while programming is basis for an efficient
usage of parametric workpiece description. This also always affects some preliminary considerations
about the references for individual parametric measurements and its application.

There is a large number of predefined parameters, all available in ElementsCAM. So all panel
measurements are accessible by the variables DX, DY, DZ and its corresponding offsets OX, OY,
OZ. Furthermore ElementsCAM also offers a powerful parser. Thus, ElementsCAM is capable to
interpret not only individual variables but also complex terms or even entire functions.

A1 You enter the dialog via the button "Variables" where you can see and change your variables
and functions.

'lul'ariahlen el

| Globale "Jarial:nlenl Funktianenl

# |Mame E wprezzion | K.ommentar |Wert
1 1045 1045

2 |wi 123 Width 1 2

3 |wz 104 Width 2 104

4 w3 102,34 width 3 102,34
5 [|wa 53,91 width 4 33,91
E_ At [t 1+ 2400 30 4) 4 average width 1070625

o | -
% Schiieben

Howe\er, it is not necessary to switch to the dialog in order to create a variable. In case you use a
variable, that does not exist yet, anywhere in an element, ElementsCAM creates this variable
automatically and attaches the value 0 to it.

Together with the possibility to write functions on your own, you are capable of solving problems in a
smart way, may they be ever so complex.
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Ed variablen 7| x|
P'Iatten-"v"arial:-lenl Globale Yariablen : |
unction ITE (condition: bhoolean: ves, no: double) :double; -

egin

end;

hegin
if E=0 then
el=se result
end;

KN —

if condition then result =

function Divide (A,EBE:Double] :Doukble;

result =
1= A/E;

0

ves else result = no:

o

% Schiieken

You may use all variables and functions

are very easy and useful to handle.

3.1.2 Conditions

everywhere in ElementsCAM. As you can see, the variables

Bedinguna:  |Divide( D0y )=2
It
[ aktiv Pricritat: |1|:| é’
— Punkt 1
w 4 &[4 n]xe mm
= [m] = | |[m] | v DV 2 mm
# ¥ N ¥ |z 500 mm
— Punkt 2
L Al J5.000 mim
= [=] <= | |[=] | v:|z20000 mm
¥ ¥ % | ¥ |z:]50m0 mm
ruthreite : |4,IIIIIIIII mm  —| af—
Frasertyp : 1480 ﬁ
— Iﬂ ? =+
“orschuk:  [100% ﬂ —l
Meigung : EEH(DIJ i i I 1
" K X spbruch | = Zufiigen

Parametric programming often goes along with so called rule-based programming, or called
programming with conditions. Rule-based programming gives the cance to process company
standards in CNC programs. Thus, a certain machine processing will be executed dependent on the
condition being true or false. If false the processing will simply be skipped. Parameters play a crucial
role in conditions. They are compared with other parameters or simply with humeric values.
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3.2

Every element in ElementsCAM has the field "Condition". As a condition you can enter variables or
functions. The following rules are to be followed:

If the term in the condition is 0, the element is not considered when the program is generated.

For all terms uneven 0 the corresponding element will be considered when the program is generated.

Bedingung: D=1 000

You can also use truth values. Thus, 0 stands for false and every other value stands for true. Of
course, you can also combine all terms with the following logical operators:

ElementsCAM Operator |Meaning

> ...greater than...

< ...less than...

= ...equal...

>= ...greater than or equal...
<= ...less than or equal...
<> ...not equal...

AND ...logical and...

OR ...logical or...

NOT ...logical not...

ITE is a very powerful and useful function (IF-THEN-ELSE). ElementsCAM is equipped with this
function from the start.

Platten-anablen I Globale Y aniable

unction ITE (condition: bhoolean: ves, no: double) :double; il
egin

if condition then result = yes else result (= no:
end;

5

% Schliben

Using ITE, you can define exactly what is supposed to happen if a condition is true or false. ITE is
usable in every dialogue. In this way, the diameter of a drilling, for example, can be defined
dependent on the panel thickness: If a function with parameters is called, the parameters are
separated with a comma or semicolon (depending on the regional settings of your system).

Durchmesser: ITE(DZ <=19;8;10) mmm

In this example, DZ<=19 is set as condition in the ITE function. If the panel thickness is smaller or
equal 19mm, the function returns the value 8. However, if the panel thickness is greater than 19mm,
the function returns 10 as result.

Defining workpiece measurements

First, there is the raw panel in the beginning of every workpiece description in ElementsCAM. In
order to start the machining process, you have to enter the measurements of the finished part. The
size of the panel is displayed according to these measurements. Many machining processes take
place on unformatted raw panels that are greater than the finished part. In this case the
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measurements of the finished part are to be entered first as well. In order to put the processing into
execution with a certain blank allowance as distance to the end stop, the blank allowance is to be
entered as offset on both sides of the end stop. The formatting takes place along the displayed edge
of the finished part.

Excercise:

In our example, a cabinet door is to be programed. Its finished part measurements are 1008 x 397
x 19 mm. The blank allowance amounts to 10 mm in length and 10 mm in width. You can enter the
measurements below the graphics area.

TwinEAM Editor: <unbenannt:= [49] B _L_I— m| il
Datei  Bearbeiten Ansicht EBereich EBohren Frasen Spannen  Sonderelemente  Sprachen  Hife
IEEFE IR CHIEEEREE T 0 o | Biwer @B e 1]
e e =IRIRTOTOT T T =L 09K ¢ Bl O

Linie Bogen K-Bogen Elipse TEXT RTasche KTasche YB1 WLr 1 HE1 HLr 1 Mot DIM-CODE  Startpunkt

Standard |Grund-Ma:rns | Konsolen | Sauger I Tutorial 1 I Tutarial 2 |

Gty =0 6w iEm

3 a]
HEAm e
e
m'_
x
o)
akt
heu
ky
el
o

=
ETH ¥ |
Grundplattenmarie nschlag——Uberfahrhihe:
% ¥ 7

Mae:  [1008000 | [397 000 J19,000 mm [an =]| oken 10000 iks:  fopoo | rechts: fropo0  mm
Difset: 5,000 5,000 J1oo,000 mm 7 Standarci vorn:  [10000  hiter:  [10,000  mm
501,575 : 167 540 | % | UM 22.05.2005 13:43:31

Please be aware that the blank allowance of 10mm is split up to both sides. So the offset only
amounts to 5 mm distant to the endstop.

3.3 Formatting a solid wood panel

Basically, formatting a solid wood panel can be put into execution by a router or a saw. Using a
router, different directions of rotating should be used due to the different fiber orientation. You achieve
very good results, using a saw blade for solid wood. Additionally, there is the chance of scoring
before sawing to produce clean edges. Both side edges (end grain) should be formatted first, then
the long edges.

ElementsCAM provides a set of parametrical programed macros from the start which can be used for
such standard tasks.

Zur Ubung:
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Formatieren Sie die die gerade angezeigte Platte. groovezen Sie zuerst das Makro und versuchen
Sie anschlieRend, die Schritte, die das Makro Ihnen abnimmt, einzeln nachzuwollziehen.

In the palette under the register "Basic macros" you can go back to ways of formatting of any kind.
For our example we choose formatting with a saw, "Format". If there is no such element in your
palette, you could easily generate it by yourself.

¢ Create the variables in the variable editor by clicking on the variable symbol AL with the following
values:

Variable Expressi |Description

name on

scoring_dept |0,5 scoring_depth stands for the scoring depth

h

scoring_widt (0,1 scoring_width is a possible correction value that is to be kept while scoring
h

e Now you need 8 grooves in total that you attain over the pallet "Standard" or the menu "Milling". In
order to insert a groove just click on the groove symbol. You can take the individual values of the
grooves out of the images. You need:

1. Four grooves for scoring:

i ; Bedingung: 1

Pt Infa:

v aktiv Priaritat: |1—ﬂ

— Punkt 1
i, + o + P |su:n:uring_width T
<= [a] = | |[a] | v:jo,000 mm
’ * \ * filss Iscnring_depth i

— Punkt 2
% + b + ¥ |sc:n:-ring_width mim
<= [a] == | |[a] | v:jo,000 i
’ + IY + i Isu:u:-ring_depth Imim

Muthreite : I3,4EIIZI Tk I_,, [
Frasertyp: a0 i’
|i>. 2

Warschub 100% ﬂ

Meigung : 0,000 7 f)

o Ok X 2bbruch

=1 Zuflgen

After you adjusted the dialogue, confirm with OK. Your groove will be placed on the base plate with
the set parameters. This groove builds the starting situation for the next scoring groove. So you
simply need to make some modifications on your already existing groove and click on "Add". The
original groove will be unmodified and a new groove that contains your modified adjustments will be

placed on the base plate. The necessary changes for the second groove can be taken out of the
following image:
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— ; Bedingung: 1

. Pt Info:

v aktiv Prioritat: IS—ﬂ

— Punkt 1
® + b + }{:Iscu:uring_width HTIFTI
= [a] == ||[=] | +:|o,000 mm
’ + ‘, + TR Isu:u:uring_depth T

— Punkt 2
® + o + }{:Isu:u:uring_width Hifm
= [m] = | |[m] | v:[o000 mim
.K * \ * i |su:nring_depth M

Muthreite : I3,4IIIIZI I I_, ;
Frasertyp : a0 ﬂ
pre— ﬂ Iﬂ T |0

“orschub 100%

Pleigung ; 0,000 5 _IIT

o OH X Asbruch

=1 Zufligen

In this way, also the third groove can be created easier. Howewer, you need to make some more
adjustments here:

Third groove (scoring, bottom side)

Priority 5
Point 1 Point 2
Reference (X/Y
7Y 3 s
X 0 0
Y scoring_width scoring_width

For the next groove you can save some work by taking the third groove as basis.

Fourth groove scoring, top side)
Priority 7
Point 1 Point 2

® Ll

Reference (X/Y)

Using these four grooves, you will score your workpiece with 0.5 mm in synchronism. It guarantees a
clean surface. Now that you successfully mastered scoring the panel, we finally spend time on
sawing.

Note:
To achieve elements that lie on top of each other easier, it is recommended to select those in the

structure tree EE .

2. Four groowes for saw cut:
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A ; Bedingung: 1
NL& Infa:
W akiv Prioritat: |2 i’
— Punkt 1
w 4|4 |o,000 mim
= [a] == | |[&] | v:jo,000 i
M ¥ % || ¥ |z oo mm
— Punkt 2
w 4 A | 4 | x:foooo mim
= [m] = | |[=] | v:|0,000 mm
¥ ¥ |; ¥ | z: o000 mim
Muthreite I3,4EIIII T I_,, |
Frazertyp : a0 ﬂ
— | 7 I—}f)
vorschub:  [roose ] SCYI
Meigung : 0,000 " _IIT
W Ok X sbbruch | < Zutigen
Here, too, you can use this groove for creating the next groove:
Sixth groove (saw cut, left side)
Priority 4
Point 1 Paint 2
Reference (X/Y
X7Y) » x
The seventh groowve also is created easily the same way.
Seventh groove (saw cut, untere Seite)
Priority 6
Point 1 Paint 2
Reference (X/Y
&I 3 P4

Eventually, you in

sert the eighth groove, following the usual pattern.

Eighth groove (saw cut, obere Seite)

Priority

8

Point 1

Point 2

Reference (X/Y)

®

X

Looking at the definitions of these grooves you can see that the saw plunges into the workpiece up
to the bottom of the panel (counter rotating). The Z-protrusion of the tool makes sure that the panel
will be cut through. The Z-protrusion will be added if you refer to the panel bottom side and attach O
to the Z-value. Indicating priorities makes sure that scoring takes place before sawing. With these
last 4 grooves you completed a template for formatting with a saw. Now, select the group and then
right-click on the graphic area. In this context menu you finally choose the entry "Deposit on pallet”.
After that, ElementsCAM offers you to save this workpiece description and adds it subsequently as
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3.4

macro to the pallet. Now you have created a complete fomatting template and you can use it for all
further formatting.

Formatting a laminated panel

Unlike in the previous chapter you achieve best results with a milling tool if you format plastic-coated
panels. One should turn one’s attention to the lead-in-movement of the milling cutter. Because of the
danger of pulling-out during the lead-out-movement from the workpiece one does not approach the
workpiece from one of its corners. Ideally, the lead-in/lead-out-movement takes place tangential on
the center of a panel edge.

ElementsCAM also provides a basic macro for this task.

Exercise:

Format the workpiece, using a milling cutter. First, use the macro and then try to understand the
steps the macro has taken off of your hands.

For this purpose, click on "Umf-Mitte-re" in the pallet in the register Basic macros. If you cannot find
such element in your pallet, you can generate it yourself without any great effort.

In order to do this you only need 5 lines and a starting point. Both two basic elements are in the
"Standard"-register of the ElementsCAM pallet. Place the 5 lines so that there is a line on each side
of your workpiece description. By using Magic-Points, creating these lines is very simple. In order

that no corner is left standing, create a variable "Owverlap” in the variable dialogue A1 and attach the

value 4 to it. You can enter this variable for the X-value of the first and the last line.
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1%/.‘1:?.:.. Bedingung: 1
Linie Imfa;

[ aktiv

— Puinkt 1
H—f + ¥ I-OverlapJ‘E mm
= =] = ||[&] | +:|o,000 mm
2 %% || ¥ | z: oo mm

— Punkt 2
w 4 #|[4 %000 mim
<= =] = ||[&] | v: 0,000 Hmim
2 ¥ | ¥ | z: oo mm
“orschub Imﬂ

W OK X sbbruch | =0 Zufilgen
Line 2:
Point 1 Point 2
Reference (X/Y
Y % #
Line 3:
Point 1 Point 2
Reference (X/Y
) # %
Line 4:
Point 1 Point 2
Reference (X/Y
(X1Y) * ¥
Line 5:
Point 1 Point 2
Reference (X/ Y
(X/Y) y '
X 0 Overlap/2
Y 0 0
Z 0 0

After having placed the 5 lines properly, select all lines with the help of the CTRL-key. Please choose
the first line the very first. If you right-click in the graphical area, a context menu will pop up. Choose
"group”. By reason of the grouping elements ElementsCAM adds a starting point to the elements.
Only by this starting point the elements hawe all required technological data as "Correction" or "Type
of milling cutter". Doubleclick on the group to edit these technological data.

Hinweis:

Alternatively, selecting elements can also be made over the structure tree E . Especially if elements
lie on top of each other, this way is to be preferred.
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o 1 Bedinguna: 1
L B
Startpunkt Irvfi:

v aktiv Prioritat: |1|:| i’

I An-fabfahren | Rahmen | Drehung |

Pozition

'K + f + M I-Dverlaps‘?_ T
= [=] = | |[a] | v:|o,000 mm
AR W B A Y i

Durchmesser ; IEEI,EIEIIZI mm [ Z-Laser
Fré&sertyy | |1— = [ E-Cwverride
Yorschub |1 00% = [T Reversible
Karrektur ; m [T Tazche

Optian : Ikeine |

=1 Zufligen

o OH X Asbruch

T Bedinguno: 1
R
Startpunkt Irvfax

[ aktiv Prioritét: |1 ] ﬂ

|Hahmen | Drehung |

PostioniTyp
— &nfahren
I‘-.-’iertelkreis j
Abstand : ||:|,|:||:|n mm | fliegend
[~ Stop
— &bfahren
I‘-.fiertelkreis j
Abstand - ||:|,|:|nn mm | fliegend
[~ Stop
— Zuztellung
Schritte: IU i’ Schritttiefe; IELUDU mim
W 0K X sbbruch | = Zufiigen

Now, select the group and then right-click on the graphical area. In this context menu choose
"Deposit on pallet”. Then ElementsCAM offers to save this workpiece description and adds it to the
pallet subsequently. Now we have created a complete formatting template, usable for all further

formatting.

Y our workpiece should like this at the moment:
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3.5

Milling outer contours

A machining center is downright ideal for milling contours. Without templates all kinds of forms can
be created and processed. Howewer, processing solid wood can imply some difficulties. There is an
indiwal order of processing to be created for each solid wood workpiece. Furthermore, lead-in/lead-
out points and movements have to be set carefully, considering tearouts on the corners and edges.
Just as processing with conventional woodworking machinery you hawve to turn your attention to the
fiber orientation and the type of wood. With few exceptions, you usually mill across the grain first
counter rotation) and afterwards along the grain.
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In ElementsCAM contours consist of one or more geometric elements and a starting point,
containing technology data.

The approach of programming a contour looks like this:

1. Generating the single geometric elements of a contour.

2. Mark all elements that belong to one contour.
The first element is selected by left mouse click. After that, all further elements can be marked
by a left mouse click while pressing CTRL on the keyboard.

3. Right-click on the grouped contour and a context menu will pop up. Select "group".

4. A doubleclick on the generated group opens a dialogue for the starting point.
Here, all technological information can be entered for processing the contours that were
generated a moment ago.

Step 1:

For our example we are going to program 2 lines and one arc of both contours.
1. Contour:
Here the first line:

17;]/.“.2._... Bedingung: 1
Linie Imfa;

[ aktiv

— Punkt 1

w 4 A || 4 | x:oo00 mim
= 2] = ||[&] | +:|o,000 mm
X ¥ || ¥ | z:|ooo0 mm

— Punkt 2

w 4 &[4 oo i
= [=] = | |[=] | v:|100,000 mm
¥ ¥ % || ¥ |z:o000 mm
Enrschub:lmﬂ

o Ok X sbbruch

=1 Zuflgen

After that, create the arc clockwise.

Note:

If you doubleclick on "starting point”, the starting point obtains the values of the line’s endpoint.
You can use this procedure anywhere. As soon as you doubleclick on a magic point, it will always
obtain the values of the last endpoint.
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Bogen

47

At the end, define the second line.

2. Contour:

Now, create the first line of the second contour.

Bedingunc: 1
Infa
v aktiv
| PoPim | PoPMPH | PMRPR | PORIPZ |
— Startpunkt — Tiefe
\. + f b IIII oo Tt +
=[] | [=] ||:|,|:n:n:| mitT
" E:|1nn,n|:u:| mm ||
— Endpunkt
orschub
w4 Ay fiooooo L rr—
=[] = -
PR RN v: fo.0m0 e
Radius : [100,000 N L
i oy
oo
o OK X spbruch | = Zufiigen
Bedingung: 1
Infa:
[+ aktiv
— Punkt 1
w 4 A || 4 | x: 100000 mim
= =] = ||[=] | v:fo,000 mim
¥ ¥ % || ¥ |z: o000 i
— Punkt 2
% 4 X4 ¥ [2,000 mim
= =] = ||[&] | +:|0,000 fmim
¥ ¥ % ¥ |z: o000 mim
Sarschub |1 00% ﬂ
o CK X spbruch | < Zufiigen
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The arc follows.

T
B

Bogen

» * L Y E;IBD,DDD iy

Bedingund:

Infa:

v aktiv

— Punkt 1
w 4 ;175,000 mim
= [2] ' |0,000 mim
F4n 2 z: |o,000 M

— Punkt 2

w 4 A ¥ [175,000 mim
= [m] == ¥ : 80,000 mm
F4n 2B z: |o000 mim
Yorschub |1 00% ﬂ

W OK X spbruch | <1 Zufiigen
Bedingung: 1
Info:
[v aktiv
| Pomim | POPMPH | PMRPR | PORIPZ |
— Startpunkt — Tiefe ———
w 4 A % : [175,000 mm || |4
df=(m] (=] ||:|,|:|nn mm
d

— Endpunkt

w 4 A ¥ |22|:|,|:|nn mm

Yaorschub

[100% ﬂ

Now, you only need the second line.

=] =
’*‘ E:I'IES,DDD MM =180° I_
— Richt
Radius : [45,000 mm LA
o cyy
T cow
" COK X spbruch | =W Zufigen
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18;'.?3 Bedingung: 1
Linie Info:

v aktiv

— Punkt 1
w 4 A || 4 | [z20000 i
o= (=] = | [m] | v:[125,000 mm
X ¥ || ¥ | z: o000 mim

— Punkt 2
w 4 A || 4| %[00 mim
= [m] = | [m] | v:[125,000 mm
F 4 |T W, * T ID.IIIEIEI M
Yorschub |1 00% ﬂ

o OK X spbruch

=1 Zufilgen

This completes step 1. Follow step 2 — 4 in order to provide all necessary technology
data for your contour.

Step 4:

1. Contour:

e 1 Bedingung: |1
& s
Startpun Infa:

v aktiv Prioritat: |1 1] i’

[ PostioniTyp | An-rabiahren | Rahmen | Drehung |

Pozition

w 4 | 4 | x:foooo fmim
<= =] = | |[x] | v:|o,000 mm
X ¥ || § |z oo mim

Durchimesset IEEI,EIIIIIII mm [ Z-Lazer
Frasertyp |1 = [ E-Cwverride
worschub ; |1 00% i’ [~ Reversible

Horrektur ; links | [ Tasche

Option : IGegenIauf j

W OK X Apbruch

=1 Zuflgen
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i

Startpunkt

Bedingund: 1
Infa:
W aktiv Prioritét: |1|:| i’

— Anfahren
IGerade tangertial j
Ahstand ; II:I,DUD mm [ fliegend
[~ Stop
— &bfahren
| viertelkreis ~]
Ahstand ; |4|:|,|:||:||:| fmm [ fliegend
[~ Stop

— Zustellung

Schritte: IIII ﬂ Schritttiefe: IELEIEIEI mim

=1 Zufligen

o Ok

X Asbruch

The technological data for the second contour are entered analogously.

Please be aware that ElementsCAM is capable of selecting the appropriate tool according to each
option (counter rotation/ synchronization). Concerning the lead-in/ out distance ElementsCAM
always observes at least the tool‘s safety distance. In order to create the second subcontour, edit
the group (doubleclick) and click on ,Add“. This way you have duplicated the existing group and you

only need to mirror it. You can reach the mirror-functions over the icon bar A .

If you generate the final workpiece and let the NC code be viewed, the access and departure paths

are shown in the graphical area.

SRS

S W F

o
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3.6

Milling a round tabletop

A special form of using an outer contour mill is milling a round tabletop. The same rules and
recommendations as for milling an outer contour can be applied.

Exercise:

In this example, the following MDF panel is to be milled for a flower stand:

$350

Y & v
22‘

On the edges, a profile milling cutter is to mill a drum profile. First a roughing cutter is to pre-mill
the edges in order to mill the contour to the desired dimensions subsequently with the actual profile
milling cutter. The rough machining is to take place in counter rotation and a defined clearance to

the final contour.

Of course, you could create two contours for both roughing and finishing. However, ElementsCAM
offers a far more elegant way to manufacture such a workpiece. For these kinds of tasks use the
work lists. Then, for the starting point you only need to enter the number of the work list as the type
of milling cutter. ElementsCAM will then automatically conduct all work steps contained in the work
list. This way you could create a work list with the work steps "roughing" and "finishing" and use it in
each of your workpiece description.

1. Go to the settings dialog and select "Work lists".

2. Right-click in the field "Work lists". A context menu pops up from which you select the option
"Create work list".

EE* Arbeitsliske erstellen
[ arbeitsschritt erstellen

> Liischen

;EI Urbenennzan

3. Afterwards, right-click in the field "Work steps" and select "Create work step".

© 1996 - 2016 Uwe Raabe



ElementsCAM Tutorial

[ arbeitsschritt erstellen

X Lischen

;EI Urbenennean

Name this work step "roughing" and attach reasonable values on the listed attributes on the right
side. Now, you can create the work step "finishing". As soon as you have created both work
steps, place them on your previously created work list using drag and drop. Now, for each following

processing in that you use the work list number as tool type, both work steps are conducted
automatically.

Arbeitslisten
Murnmer Beschreibung | Schlichten
- 99 Tk Werkzeuge
- 1010 Fliigel i
ey [Hr Schlichter 0mm Typ 2 =]
- 1015 Minizinken links
.. 1016 Minizinken rechts If.-'-.-'erkzeu|;|t~;.-'|:| B Ij.-'-.-'nerlczzeuu;p:luru:hmesser
[ 1020 Flagel Aulfen _ E 200, 000 rirr
- 1000
Prioritat [~ Halt war Kontur
| 1 | [ Halk nach kantur
Yerarbeitung des Offset-7 Werkes:
|Einstellung des Starkpunktes j|
Cffset-2 Fixed-Z
| 0,000 |mm ' 0,000 |ram
Arbeitsschritte -
i I_" Offset-i2Y Warschub
- Fla
o
e | 0,000 |mm | 100 | %
- 5chritkl
- 5chritk2
- Schruppen
—

In order to manufacture a round tabletop in ElementsCAM, you need an arc contour. In our
example, we want to use a full circle for our tabletop. In ElementsCAM you can only define a full

circle by selecting an arc with a startpoint, center, and angle (PO/PM/Phi). All other varieties of
creating a full circle are unfit.

1. At first, place an arc on your panel and revise the attributes in the following way:
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e Bedingung: 1
i B
Eggen Info:;
[ aktiv
POPUR || POPMPRI | PMRPh | PORIPZ |
— Startpunkt — Tiefe
W 4 Ay oo mm || |4
af=[m] = [=] ||:|,|:n:||:| mim
PR E:IEI,IJEIEI mm |
— Miittelpunkt

P T Warschub
:%: X ID,DEIEI MM Wﬂ
’ + ‘ 1er:IIZI,IIIIZIIII I

Winkel : |352,|:u:u:| 9 — Richtung ———————

i cwy

 cow

W OK XK sbbruch

=1 Zuflgen

Note:
Create as much automations and standardizations as possible in order to save valuable time.

2. Now, you only need to add the technological data to the arc to accomplish this example
successfully. For that purpose, select the arc contour and right-click on the base panel. The
context menu that pops up offers you the option to group the contour. Thereby, a starting point is
added to the group automatically which provides all technological data. As type of milling cutter we
enter the work list we hawe just created, of course. To awoid tearouts, we want our contour to be
milled in counter rotation. As not for both rotation directions a milling cutter is always existent, we
define our contour as reversible. This ensures that the contour is always processed in counter
rotation.
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3.7

.
Startpunkt

=

e
Startpun

Bedingung:

Infa:

Priaritt:

fo 5

| An-fAbtahren I Rahmen | Dreting |

Position

% 4 | 4 | x:jopoo i
= [=] = | |[=] | v:|o,000 mm
% % || z:jopo mm
Durchmesser : |2EI,EIIZIEI mm [ Z-Laser
Frésertyp : IW = [V E-Cwerride
Yorschub ; W = [V Reversible
Korrektur ; Im [T Tazche
Oiption IGegenIauf j

W OK X Abbruch | <2 Zufigen

Bedingung. 1

Imfo:

[ aktiv Prioritat: |1|:| i’
PazitioriTyp | Rahtnen I Drehung I
— Anfahren

| viertelreis -

Ahstand ; IWmm [ fliegend

[~ Stop
— &bfahren
| viertelreis |
apstand: [100.000 mm [ fiegend
[~ Stop

— Zuztellung

Schritte: ID i’ Schritttiefe: I':U:'Tmm

o OK X tbbruch | =70 Zufilgen

Milling a back panel rebate

Exercise:

cabinet.

In this example, a continuous back panel rebate is to be milled-out at the bottom panel of a
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A line is to be used as lead-in/lead-out movement.

In order to program a back panel rebate in ElementsCAM, follow the steps below.
The following panel dimensions are taken as a basis:

X Y Z
800 mm 594 mm 19 mm

1. Place a line on your base panel, using the following attributes:

1!:4"';3.;. Bedingung: 1
Linie Infa:

[+ aktiv

— Punkt 1

w 4 A& || 4| %0000 mim
= =] = ||[=] | v:[8,000 mm
¥ ¥ % || ¥ |z: o000 mm

— Punkt 2

w 4 7| 4 % [0,000 mm
= [a] = ||[a] | v:[s,000 mm
¥ ¥ % ¥ |z: o000 e
Eurschub:lmﬂ

=1 Zuflgen

W COK X Abbruch

2. As the line alone does not yet provide any technological data, you have to add a starting point to
it. Right-click on the line and select "group” from the context menu. If you doubleclick on the
contour, you will come to the technological data. Enter the following values in the starting point.
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. 1 Bedinguna: 1
.
Startpunkt Imfo:

IV aktiv Prioritét: |1|:| i’

| An-isbfahren I Rahmen I Drrehung I

Position

w 4 & || 4| x:oooo mim
<= [=] = ||[=] | v:|5,000 mm
¥ ¥ || ¥ | z: 10000 mm

Durchmesser IEEI,EIEIEI mm [ Z-Lazer
Frazertyp : |3— ¥ Z-Cverride
Yorschub |1 00% [T Reversible
Korrektur ; Im [T Tazche

Optian : Ikeine -

s
-
s
-

o COK X 2bbruch

= Zufligen

3. Now, you still have to set the lead-in/lead-out movement.

o 1 Bedingunao; 1
W
Startpun Infeo;

[V aktiv Prioritat: |1 0 ﬂ

.....................................

— Anfahren
IGerade tangertial j
Abztand ; II:IJ:ITmm I fliegend
[~ Stop
— &bfahren
IGerade tangertial j
Ahztand : II:U]Tmm [ fliegend
[~ Stop
— Zuztellung
Schritte: ID i’ Schritttiefe: I':LUDU HTitT!
o 0K X tbbruch | <n Zufiigen

3.8 Milling aroller shutter winding

Exercise:

In the following example, a winding (12mm) for a roller shutter is to be milled out in a furniture part
(19mm):
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Thereby the milling cutter is to go straight into the workpiece. The lead-out movement has to
happen ertically upwards.

1. The drawing consists of 8 parts: 4 lines, 3 arcs and one starting point. In our example, we want to
create the first 3 elements. But first of all, you need to attach the following values to your base
panel:

X Y Z
600 mm 562 mm 19 mm

2. Now, place the first line on the base panel with the following values:

L/ e Bedingung: 1
= :

Linie Imfa:

v sktiv
— Punkt 1

% 4 X4
=[] = |[u]
rE 2 YL

— Punkt 2

=

- |0,000 Fifm

- |38,000 mim
- |0,000 mm

=

]

w 4 A || 4| |Eees mim
= E = E hias |3E,|:||:||:I M
2 ¥ | ¥ | z: oo mm

“orschub |1 002 i’

W OK X tbbruch | =0 Zufilgen

3. Now you need an arc:
You can doubleclick on "Starting point" to continue at the line‘s endpoint.
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kg_..;. Bedinoung: |4
i B
Eggen Infor:
[ aktiv
| PoPiR | POPMPH | PMRPR | POR1PZ |
— Startpunkt — Tiefe
w4 # |y fios oo mm || |4
= m] = (=] ||:|,|:n:||:| mim
» + E W |35,|:||:||:| MM +
— Endpunkt
AT “Yorschub
%4 &y o || — 2
=[] = -
’+|q E:I'IDS,DUD MM = 1800 I_
Radius : [69,000 i [ N
oy
* cow
o Ok XK sbbruch | =m Zufigen

4. Eventually, the second line:

Here, too, the starting point can be set by doubleclicking on "Paint 1".

1(% Bedingung: 1
Linie Info:

[+ aktiv

— Punkt 1
w 4 & || 4 | x:|moo0 i
= [m] = | [m] | v:[36+69 mim
# %% || ¥ |z oo fmim

— Punkt 2
w 4 & || 4 % |mooo i
= [m] = | |[m] | v:|36+73 mim
¥ ¥ % ¥ |z o000 mm
Yarschuk |1 00% ﬂ
W OK X spbruch | < Zufiigen

Now, place the missing elements on the base panel. Extract the element’s values of the tables
below. We will turn towards the starting point in the next step separately.

Arc 2 (PO/PL/R

Starting point|End point

Reference (X/Y)

Ll

Ll

X

36

36+69*2
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Y 36+75 36+75
Radius 69
Line 3:

Paoint 1 Paint 2
Reference (X/Y) A %
X 36+50+88 36+50+88
Y 36+75 36+50+44
Z 0 0

Arc 3 (PO/P1/R

Starting point|End point
Reference (X/Y) % %
X 174 86
Y 130 130
Radius 44

Line 4:

Point 1 Point 2
Reference (X/Y) P %
X 36+50 36+50
Y 36+75 36+50+44
yA 0 0

5. In order to add a starting point to your contour, select all elements with the CTRL-key pressed
and right-click on the base panel. Select "group” from the context menu which popped up. Having
doubleclicked on the generated starting point you should now adjust the appearing dialog.

1

Startpunkt

Bedingung:

Infa:

[w aktiv

Priaritst:

-

I An-rabfahren I Rahmen | Drehung |

- Position
w 4§ & || 4| x:foooo fmim
= [=] == | |[a] | v:|36,000 mim
X % % | ¥ | 2[00 mm
Durchimesset |12,EIIIIIII mm [ Z-Lazer
Frasertyp |3— = [ E-Cwverride
worschub : Wi’ ™ Reversible
Horrektur ; keine | [ Tasche
Ortion : [keine |
o 0K X Abbruch | <1 Zufigen
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6. Now, you are only missing instructions for the lead-in and lead-out movement.

3.9 Milling a sink cut-out
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800
sl o
2925
o
<t
=X !
0Nl w
D M~
M| <
% 7
(@]
37,5 350 27,5 345 | |ag¥
et}
80%X475
Ausschnitt 78 x 45,5

Becken 34,5/39,5/15

The rectangular cut-out is not to be milled out completely. The edges are to be milled out because
they are formative. The sides of the cut-out are not be milled continuously. The tool is rather to be
mowved in z-axis while it moves along the contour. This way, four crosspieces remain as "ramps"
that will guarantee a safe transportation to the construction site. On site, the cut-out can be made
with a jigsaw, for example.

The generation of this workpiece happens parametrically. This creates the possibility of scaling the
drawing randomly in order to use it for similar workpiece descriptions. For this, enter the base panel
dimensions so that it coincides exactly with size of the cut-out (780x 455 x 38).
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For this workpiece description you will need 21 lines.
In our example, howewer, the first 4 lines shall be enough. The crosspieces are to be 100mm and
the ramps are to be 50mm long.

Line 1: (Crosspiece)

Point 1 Point 2

Reference (X/Y) ¥ ¥
Reference (2)

4 4

X -50 50

Y 0 0

Z 2 2

Line 2: (Ramp)
Point 1 Point 2

Reference (X/Y)

¥ ¥
4 ¥

Reference (2)

X 50 100
Y 0 0
Z 2 0

Referencing on the bottom of the panel makes sure that the panel is milled through because the
tool's Z-protrusion is added.

Line 3: (milled through)

Point 1 Point 2
Reference (X/Y) ¥ ¥
Reference (2) + +
X 100 0
Y 0 0
Z 0 0

Line 4: (milled through)

Point 1 Point 2
Reference (X/Y) % s
Reference (2) + +
X 0 0
Y 0 -100
Z 0 0

Now, create the missing lines likewise. Please note that starting points and endpoints of the
crosspieces are always referenced on top of the panel and are milled with a Z-depth of 2. Ramps
go from [top edge; Z=2] to [lower edge; Z=0] and vice versa. For milling through, the
start/endpoints are simply referenced to [lower edge; Z=0]. As the lines are created successively,
the endpoint of the previous line can senve as the starting point of the new line by doubleclicking on
the word "Point 1" in the dialog.
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2. Now go into the variable dialog #1 and create the variables below.

B

:l [alobale "v"arial:ulenl Funktiu:unenl

E wpression | K.omrmentar |Wert
Fan Sink length Fan
455 Sink width 455
1] #-Pogition of the cut out 1]

n -Position of the cut out n

% Schlisben

3. Next, select all elements while holding down CTRL. You should be mindful of selecting the first
line before all others by all means. The selection can also happen in the structure tree. Now,
right-click on the base panel and select "group” from the context menu that popped up.
ElementsCAM connects a starting point automatically to the first element you have selected
before.

4. Additionally, you only need to set the parameters of the starting point. For this, doubleclick on
the contour, set the correction on left and disable the function Z-Override.Especially the last
change is very important because otherwise ElementsCAM will overwrite all Z-values of the
contours with Z-values of the starting point.

: 1 Bedinguno: 1
[ A ".4}
Startpunkt Irvfix:

Prioritat: |1 n i’

| An-labfahren | Rahmen | Drehung |

Pozition

w 4 A | 4| x:|s0000 mim
= [m] = | |[=] | v:|0,000 mm
F 4 |T % ([ ¥ | z:[z2000 mm

Durchimesset IEEI,EIIIIIII mm [ Z-Lazer
Frazertyp |1 ﬂ [ Z-Creerride
orschub |1 00% i’ [~ Reversible

Horrektur ; rechts | [ Tasche

Optian : Ikeine d

=1 Zuflgen

o OK X Abbruch
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o 1 Bedinguna: 1
L B
Startpunkt Irvfi:

v aktiv Prioritat: |1|:| i’

PositioniTyp IHahmen | Drehung |
— &Anfahren
IGerade tangerntial j
Sbstand II:IJ:ITmm v fliegend
[ Stop
— Abfahren
IGerade tangertial j
Ahstand : IEIJZITmm Jv fliegend
[ Stop
— Zustellung
Schritte: IU ﬂ Schritttiefe: IU,UDD i
o Ok X Abbruch | < Zufigen

In the register Lead-in/lead out movement, set "straight tangential" and "flying" both for lead-in
movement and for lead-out movement.

Now comes the most brilliant thing about this procedure. Go to the register "Frame" and place
values in all fields as in the image below.

- T Bedinouna: |4
=
Startpunkt Irvfax

[ aktiv Prioritét: |1 ] ﬂ

PostioniTyp | An-rabtahren |Drehung |
— Punkt 1
% & ¥ 4 | X IF‘DS}{ T
=[] = | [[m] | v IF'n:ns‘r‘ T
X ¥ % ¥ |z oo mm
— Punkt 2
W, + > + }-{:IPDS}-HSL I
= [m] =p | |[m] Y:IF‘DSY+S'N MM
X ¥ % 4|z oo mm

o OK X tbbruch

=1 Zuflgen

Now you can change your base panel data randomly. The group frame makes sure that the cut-out
is always positioned correctly. Even the size or position of the cut-out can be canged in the
variable dialog without any great effort.
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."'ariahlen

Fan Sink length
455 Sink, width
[D6 - 5L) / 2 #-Pogition of the cut out
D% - 5w/ 2 '-Pozition of the cut aut

If the variables PosX and PosY are configured like this, the cut-out will always be made in the
center of the panel.

With a little more effort you now have created a flexible solution that is easily adjusted to new
customer requests. For another sink cut-out, it would not be necessary to start from scratch.
Instead, you can use this workpiece description from time to time.

Note:
You can work even more efficiently if you place this group on your pallet. For this, select the group
and right-click on the base panel. Then, select "Save to pallet" from the context menu.

Finally, your workpiece description should look like this:

3.10 Milling cut-outs for worktop connectors

© 1996 - 2016 Uwe Raabe



66

ElementsCAM Tutorial

© 1996 - 2016 Uwe Raabe



Programming in practice 67

— | L1y

The depth of milling is supposed to be 20mm.

1. Adjust the panel dimensions to the desired size (1200 x 600 x 38).

2. We split the first contour into two equally sized halfs. Therefore, create the following three lines:

Line 1:
Point 1 Point 2
Reference (X/ Y) » r's
Reference (2) + +
X 0 300
v 20 20
z 0 g
Line 2:
Point 1 Point 2
Reference (X/Y) ¥ F's
Reference (2)
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¥ ¥
X 600 580
Y 0 20
Z 0 0
Line 3:
Point 1 Point 2
Reference (X/Y

7Y s s

Reference (2) ¥ ¥
X 580 300
Y 20 20
Z 0 0

3. Now choose from the CAD functions r "Fillet" and enter 12,5mm in the dialog. After that, select
the second line’s endpoint and then the third line’s starting point. The CAD function is found in the

a
right upper corner. The result can be checked with the zoom function .

4. Now you only need to add the technological data to your contours. For this, group the first line
olely, then group the second line, the arc and the third line. As you group the second group, make
sure that you select the second line first. Then the starting point will be placed on the right spot
automatically. Do not forget: Give both groups a lower priority than for the groups of the connector
fittings. Up next, alter the features of the first starting point in the following way.

CT Bedingung: |4
:S‘tar‘tpuﬁi't Irvfix:
v aktiv Prioritat: Iﬁ—il
- Pozition
w 4 & | 4| joooo mm
= [=] = | |[=] | v:|20,000 mm
X ¥ % 4|z |opon mim
Durchimesset |12,EIIIIIII mmm | Z-Lazer
Frésertyy ; |3— = [ E-Cwerride
Yorschub IWEI [T Reversible
Korrektur ; rechts «| [ Tasche
Orpaticn : IGegenIauf j
o Ok X Abbruch | < Zufigen

In the register Lead-in / Lead-out movement adjust the attach movement to "straight line
tangential" and the leave movement to "quadrant” with the distance 30 in order to ensure retracting
from the material. For the second group, the same adjustments are to be set, except the

correction has to be set on "left" and the priority set on 9.
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5. The first connector fitting follows: being grouped afterwards, it is very simple to multiply the
remaining connector fittings.

Line 1:
Point 1 Point 2
Reference (X/ Y
X7 P4 P4
Reference (2)
4 4
X -7,5 -7,5
Y 0 49-7,5
Z 0 0
Line 2:
Point 1 Point 2
Reference (X/Y
&) s s
Reference (2)
4 4
X -7,5 -7,5-12,5
Y 49-7,5 49-7,5
Z 0 0
Bogen (PO/P1/R)
Point 1 Point 2
Reference (X/Y
7Y s s
X -7,5-12,5 -7,5-12,5
Y 49-7,5 49-7,5+15
Radius 7,5
Line 3:
Point 1 Point 2
Reference (X/ Y
&7 s s
Reference (2)
4 4
X -7,5-12,5 7,5+12,5
Y 49-7,5+15 49-7,5+15
Z 0 0

One more arc as well as two more lines follow which are not displayed here for the sake of saving
space. These elements are to be grouped, also. In doing so, the first line should be the first
element of the group. Adjust the group’s features as following and press OK to confirm.
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= 3

.
Startpun

£ e, P
Startpun

Bedingund: 1
Infio:
[V skt Prioritét: [0 4
F"Z'Sft"i'l'lﬂ ':-’F'I An-fabtahren | Fahmen | Drebiung |
Position
w 4 |4 | 2|50 i
= [a] = | [a] | v:|o,000 mm
X ¥ N ¥ |z pzas mm
Durchmesser ; |12,EIEIIZI mm [ Z-Laser
Fré&sertyy | IS—ﬂ [V Z-Creerride
Yorschub W = [T Reversible
Korrektur ; m [T Tazche
Option : IGegenIauf j
o Ok X Abbruch | < Zufigen
Bedinguno: 1
Info:
[ aktiv Prioritit: |1|:| i’
PosttionfTyp {n-7abfaer | Rahmen | Dretung |
— Anfahren
IGerade tangential j
Ahbstand : IEI,EITmm I fliegend
[~ Stop
— &bfahren
IGerade tangertial j
spstand: [0000  mm [ fliegend
[~ Stop
— Zuztellung
Schritte: IU i’ Schritttiefe: IEI,EITmm
W 0K X sbbruch | = Zufiigen

6. In order to add the remaining connector fittings now, edit the previously created group and go to
the register "Frame". Here, you have the option to shift the entire group frame. Enter the shifts
given in the tables and click on OK for the first group. Open the edit dialog for this group again,
enter the shift for the second fitting, but this time click on "Add". Proceed in the same manner for

the third fitting.

1. Connector fitting

Point 1

Point 2
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You hawe created all elements, now. Having enabled NC code generation and displayed the NC

Code, your workpiece should look like this:
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3.11 Milling speaker holes

Exercise:

In this example two speaker holes are milled out:

T—
r 3
E
E
o
P~
E ™~
E
o=
rell b
E
E
uy
Lo 1]
r ¥ v
o :l
90mm |
=
180mm

In the lead-in and lead-out movements the tool is supposed to have a flying immersion and
removal.

Note: Since the scrap pieces are not machined, they should be held by a suction pad in practice.

This workpiece turns out to be easily programmed in ElementsCAM because a basic element for this
is already provided.

This basic element can create a circular pocket or a circle sector. In contrast to the previous
elements, an additional starting point is not needed, here. All technological data for programming a
pocket are recorded in the input dialog for this element.

1. Having set the dimensions of the base panel (270 x 180 x 19), place two pockets on the base

panel.
The first speaker hole:
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Ol

KTazche

=
=

Worschukb:  [100% z

Tiefe : 0,000 MM

Schritttisfe: 0,000 Imim
o COK X 2bbruch

Bedingung: 1

Infa:

W akiv Priaritét: |1|:| i’
— Position

w 4 A |4 | %5000 mim

= [m] == | |[=] | v: o000 i

¥ ¥ | 4|z oo mm
Durchmesser :I112,EIEII:| mim [ Tasche
Fr.-Durchm. IQIII,EIEIEI ITIFTI

Frazertyp : |3 = Laufrichtung

* oy

{0 ooy

Schritte: Iﬂ—il

=1 Zufligen

73

Note the button "Pocket", please. Here you decide wether the machining is a pocket or a cut-out.

A pocket is always cleared out whereas a cut-out is only milled out. In both cases, ElementsCAM
calculates the lead-in and lead-out movement automatically. A pocket is displayed with a hatching
whereas a cut-out is simply displayed as a circle.

For the second speaker hole you only have to change position, diameter and the tool diameter of
the first hole according to the second hole in the drawing. Click on "Add".

Note:

If a circle sector is supposed to be created without leaving a scrap piece, a pocket with a depth
greater or equal the panel thickness can be inserted. In this case, the scrap piece is completely

machined.

Having enabled Show NC code and NC code generation, your workpiece should look like this:
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3.12

Milling a pocket

For our example, we want to use a rectangular pocket. This element supports the programming of
rectangular pockets or cut-outs. Many details are equivalent to the circular pocket. Just as a circular
pocket, a rectangular pocket does not need a separate starting point because all required
technological data for milling are already recorded in its dialog.

The following panel dimensions are taken as a basis:
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1. Create a rectangular pocket with the following features:

Note:
The corner radius is at least as big as the tool radius. Only if a bigger corner radius is given, the tool

is moved with an appropriate modified track.

After inserting this pocket, the generated workpiece should look like this:
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3.13

Sawing a sliding door groove

Basically, grooves can be milled. In many cases, however, it is more efficient to cut them with a saw.
Many machining centers have an own saw unit for that, but often it can only mowe in two directions,
either in X-axis or in Y-axis. If a saw unit from the tool magazine is put in the main spindle, it is
mostly rotatable over the C-axis in any random direction. This way, it is applicable in a more flexible
way.

Exercise:

In this example, a groove for a running rail in a cabinet bottom is to be sawed with the help of a saw
unit. The groove must have a width of 7 mm and a depth of 9.5 mm.

The following panel dimensions are taken as a basis:

X Y Z
600 mm 400 mm 19 mm

The basic element "Groowe" is provided for grooves or saw cuts.

For our example, you only have to change the groowe in the following way:

N ; Bedingung: 1

st Infa:
[ aktiv Prioritét: Im—ﬂ
— Punkt 1
w 4 7|4 - [0,000 mm
= [m] = | |[m] | v:|19-85 mim
X ¥ | F | z:fas00 mim
— Punkt 2
w 4 & || 4 | x:joooo mim
= [m] = | |[8] | v:|19-85 mm

F 4 *W * E:IEI,SEIEI mm
Mutbreite I?’,EIEIEI mm —f. 3 —

Fraseryp : a0
“‘orzchukb 100%

Peigung ; 0,000 5 _IIT

W K X Abbruch

Ll
I |
-3

=1 Zufiigen

Note:

If a groove is drawn unto the outer edge of the panel, the travel starts outside of the panel. Other than
that, the travel is calculated so that the contour is not violated.
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3.14 Drilling dowel holes

Most modern machines are able to drill horizontally and vertically into workpieces.

Exercise:
In the following example a vertical row of dowel holes is to be drilled in a cabinet side.

In the example, the required dimensions of the cabinet are 1000 x 600 x 2000 mm.
Resulting from the cabinet’s design, the cabinet sides are 594 mm. The material is 19 mm thick.

6 dowel holes are to be drilled. The positions on the y-axis are 37, +32, +96, +128, +128, +128.

Even rows of holes can be easily expressed parametically in ElemtsCAM. This applies to both
horizontal and vertical rows of holes.

The dialogue for describing rows of holes is very powerful. Therefore the user has great flexibility
while programming rows of holes. On the other hand this dialogue requires a little more effort to learn.
The fastest way to learn is by doing. Once the dialogue is understood, even complex rows of holes
are managed directly and fast.

The following panel dimensions are taken as a basis:

X Y Z
1000 mm 594 mm 19 mm

1. To comprehend this example, first create the first vertical row of holes according to the following
values:

Bedingundg: 1
[RIRIRIRIN]
Wlr Infa:
¥ aktiv Priaritat: |1|:| i’
II. ] | 2 Startweert © |37,000 T
| " Rend: 25,000 mim
X {* Anzahl: |2
IiI it i1 Raster:  |32,000 mm

IHT 1 | Hl — |Dif2 ITitTI
iy | i | ‘Hl — |0,000 Imim
iy | 5 | Hl = |37, 000 I

Bohrtiefe ; 12000 kT [T Durch
Durchmesser W mim Spiegeln
Typ: 1 : [TinX
Worschub:  [100% = iny
Tyklus ; 1 = j |fiEiee

W OK X tbbruch | =0 Zufilgen

The basic element for vertical rows of holes allows the programming of up to 3 parallel rows of
holes in one step. However, for our first row of holes we only need one.
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3.15

a. Determination of the movement direction and of the reference point of the row of holes:
In our example we need a row of holes that mowves in y-axis and that has its front hole as
reference point.

b. Indicating the start position.
The reference point which was defined in step 1 is positioned now. For our example, the
reference point has to be placed at the front panel edge.

c. Defining the position of the row of holes.
Up to 3 rows of holes can be defined at the same time. There is the combination of buttons and
indicating measurements for that for three times. Parallel to determining the start position, the
position of the row of holes is determined, by again first selecting a reference and then giving
an appropriate offset. If the selected reference is clicked on again, the relating row of holes is
shut down.

2. Now we just need the second row of holes. Modify the first row of holes and then click on “Add”.

Drilling row 2:
Starting value 37+32+96
Count 4
Grid 128
Drilling depth 12
Diameter 8

If NC code display and NC code generation is enabled, your workpiece should look like this.

SN

A v

Drilling front-end dowel holes

Exercise:

In this example, we learn to do front-end drillings for dowel holes on a bottom panel. Therefore we
use horizontal drillings. The bottom panel has the following dimensions according to the side panel
in the previous example: 962 x 594 x 19 mm. The corresponding positions in y-axis for the drillings
are: 37, +32, +96, +128, +128, +128.
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For generating horizontal drilling rows in ElementsCAM there is a basic element provided as well. In
our example we need again two more elements of rows of holes.

1. Create the first horizontal row of holes with the following attributes:

ﬁ Bedingung: 1
HLF 1 Infi:
¥ altiv Priaritét: [0 =
II_+ R Startwert : Wmm
" Rand: |[75000 T
I_I+$ i1 & anzeh: 2
Raster : 32,000 MM
i I-+ I_l ZAMer: I:I,I:II:II:I— T
— Spiegeln
[ inx
—_— | |Rim
Bohttiete : 20,000 MM - iz
Curchmesser: |5.000 mim
Typ: 1—: I +
Yorschulb ; 100% = - e
Iwklus 1 = il_
o Ok XK Abbruch | < Zufigen

a. Determination of the movement direction
First, we select the panel side the horizontal drilling is to be made in. By doing that, the
symbols change for the upcoming adjustments.

b. Determination of the reference point within the row of holes.
Via 3 buttons the reference point within a row of holes is determined. This way, either the first
or the last drilling or the middle of the row of holes can be determined as reference. In our
example, the first drilling is the reference.

c. Indicating the start position
The reference point which was defined in step 2 is positioned now. For our example, the
reference point has to be placed at the front panel edge.

d. Defining the position of the row of holes
Parallel to determining the start position, the position of the row of holes is determined, by
again first selecting a reference (top edge, center of the panel or bottom edge) and then giving
an appropriate z-value. If the selected reference is clicked on again, the relating row of holes is
shut down.

2. Now we need one more horizontal row of holes, that you can create by altering the values of the
first row of holes to the following:

Drilling row 2:
Starting value 37+32+96
Count 4
Grid 128

Now your workpiece should look like this:
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3.16

Drilling concealed hinges

We want to give you another way of doing this task. This way is especially interesting for creating
company standards. For that we accept the following rule for the amount of concealed hinges
dependant on the door height:

Door height Numer of hinges
301 - 887 mm 2
941 - 1.645 mm 3
1709 - 2477 mm 5

© 1996 - 2016 Uwe Raabe



Programming in practice

Of course, ElementsCAM offers also the plain programming of this workpiece, but is way more

81

efficient to solve this task with ElementsCAM’s script programming. In this example we write a little

function that always provides the correct amount of hinges dependant on the size of the panel.

Note:

Standards are inalienable for a faster, optimized production.

1. Go into the variable dialog A and click on the register "Functions".

'lul'ariahlen

P'Iatten-"v"arial:ulenl Globale Wanablen  Funktionen |

2=

el=se result
end
end;

hegin
if DX <= 3887 then

el=se result := 3;
end;

4 |

if Ll1<=L then result

function Hinges: intedger:

else if DX »>= 1709 then

% Schlieben

Copy the whole function "Hinges".

In the third line the function checks if the variable DX is less or equal 887. If the condition is met,

the return value of the function Hinge is set on 2, which is activated with "result". With the

command "else if* in the fourth line you determine a second condition if the first condition is not
met. This time, howeer, it is checked if DX is greater or equal 1709. If the condition is met, the
value 5 is given out by the command "result". Eventually in the fifth line you determine what will
happen if none of the previous conditions was met. In this case the return value is 3. So this last
command gives out the result 3 for all panel sizes between 887 and 1709.

2. Now you can give yourself to the proper workpiece description. First we need a drilling for a
concealed hinge. For that, place a vertical row of holes according to the following data:
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3. Again, edit the row of holes. Alter it as the following and eventually click on "Add".

4. Now the last drilling of 8 mm is only missing. Edit now the second row of holes and change the
starting value to "54,5+17,5+5". Click again on "Add". Now you have created all three row of
holes. Additionally, they have the attribute that they adjust to the panel size.

Your simulated workpiece description should look like this by now:
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3.17 Drilling 32 mm raster holes

Exercise:

In a cabinet side there are rows of raster-holes to be drilled (32 mm raster) with 5 mm as diameter.
The workpiece dimensions are 1.971 x 594 x 19 mm. Two of three rows (front and rear) are to be
drilled without condition. An additional middle row of holes should be only inserted if the cabinet
side exceeds a width of 562 mm.

Creating raster-holes in ElementsCAM is also no problem. For our example we use 2 elements of
rows of holes.

1. In order to create row of holes more flexible, it seems natural to define a variable for the thickness
of the panel. For that, go in to the variable editor and create the variable "BD" with 19 as value.

2. Place the first vertical row of holes on the base panel and copy the following attributes:

Bedingundg: 1
AV i
e Info:

IV aktiv Priotitit: |1 0 i’

|_ | | Startwert © [BAIZ+(32%3) mm
- {* Rand: B2z mm

I: j_H - " Anzahl |
I |$ : Raster : W I

_I s I — |37+E ITItTI
T_I__I_I = (0,000 I
|I_. - | I. | —[37,000 mm

Bohrtiefs : 12000 mm [~ Durch

Curchmesser ; |5.000 mim Spiegeln
Typ: 1 = [ inx
Yorschub ; 100% = [ inYy
Tyklus : 1 2 o

o CK X Abbruch

=1 Zufiigen

3. The middle row of holes is to be activated by a condition. Please note the term in the field
"Condition". Other than simple expressions, this field can contain complex terms or even
functions. Create one more row of holes. You can use the previously created row of holes as
basis.

Drilling row 2: (Panel thickness (3))
Condition DY > 562

Position (Y) _I_II_I
I

P

I |_, |I+ |

Now your base panel should look like this.
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3.18 Drilling a central panel

In order to insert a programmed stop in ElementsCAM, you need the DIN-element "Stop". If you do
not have a macro in your pallet, you can use the basic element DIN and follow step 1 below.

1. Add the DIN element with the values below to your workpiece description.
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Bedingung: 1
DIN-CODE Imfa;

[V aktiv Picritat: |99 i’

— Position
w 4 A || 4 | x:joooo mim
<= [=] = | |[&] | v:jo,000 mm
X ¥ || ¥ |z oo mim

Frazeryp I

TC USERSTOP -

-

4| I ]

W CK X 2bbruch

=1 Zufiigen

2. Now you only need to program the rows of holes that are on the bottom side of the panel. Select
the already existing rows of holes and confirm the dialog with "Add". Because our panel is
symmetrical, you do not have to make alterations to these rows of holes.

3. Now, add a new layer. This function is found in the toolbar.

= Layer 1 -

IT Laver 1

Ij MNeuer Layer

4. Select the rows of holes that are to be drilled on the rear side of the panel and click on the button
"Set selected object on current layer” in the symbol area.

3.19 Placing suction pads

The placing of clamping elements is mainly dependant on the machine in use. As long as each of
the processes on the surface of the panel do not restrict the way the suction pads are placed (e.g.
through bores), ElementsCAM will automatically place the suction pads in the job list. Only as soon
as a process requires the explicit placing of suction pads one should use this option in the
workpiece description. Since the workpiece descriptions in ElementsCAM are to be basically
independant of machining centers, the explicit placing of suction pads and if necessary traverses
means a definite restriction of this independance. However, the specifical placing of clamping
elements is inevitable for some workpieces and is therefore supported by ElementsCAM.

You can select the different standard clamping elements over the menu "Clamp". Usually this should
not be necessary because the producers of machining centers provide a wide range of suction pads
and consoles. Suction pads can be parametically placed as every other process in a workpiece
description. Furthermore, suction pads can also be moved on the panel by drag & drop.
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3.20

3.21

Creating templates for suction pads

Exercise:

In this example, a template for suction pads is supposed to be created according to a given
workpiece contour (breakfast board). In the data directory of ElementCAM’s demo version you find
the following workpiece description in the file [...].

[Picture]
The template will be created by modifying the contour. For that, the unmachined template part is to

be grooved (6x6 mm). And in the groowve, a foam rubber strip is to be inserted. The groowe is to be
milled with a fixed distance parallel to the outer contour of the workpiece.

In ElementsCAM, generating templates for suction pads is pretty easy. Basically you need the CAD

&

function "Parallel element" and i "Fillet".

1. First, apply the CAD function "Parallel element” on all contours in the workpiece description. If
you click on the CAD function, you will be asked to give a distance to the original contour.

Aktuell
Abstand: |5 i

2. After having created all parallel contours, you might have to "smooth" sharp edges or connect
incoherent contours with the CAD function "smooth". If you click on the CAD function, you will be
asked to give a radius for smoothing.

Radius: IE,UUU iy

3. Now you only need to add a starting point to the newly created contour. For that, just group the
desired and first element of your contour. Type in 6 mm as diameter for the starting point and
select "right" for the running side.

Exchanging CAD data

The basis for any data exchange via DXF are conventions that regulate how geometric elements of
the DXF file are to be interpreted in the WOP system. ElementsCAM supports 2 different DXF
conventions as standard.

In order to use a DXF file in ElementsCAM, click on "Menu" and select the subentry "Open".
Alternatively, you can select this function from the toolbar, also. After selecting it, the following dialog
appears.
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Sucher ir: I ) demo j & = B 1200,0 % 5000 16,0 @I

demozbsp, DxF

D ateiname: Idemozbsp j ffinen I

Dateityp: |D><F Dateien [+ dwf] =] Abbrechen |

As type of file "DXF" must be chosen.

Alternatively, you can also use the script "DXF-Importer" in order to load DXF files into
ElementsCAM. This script is standardly located in the register "Scripts". Then, you have the full
control over the interpretation of each DXF element and can decide for yourself how it is to be
imported into ElementsCAM. Howewer, adjusting the script requires programming skills in a
programming language as Pascal, VBScript or JavaScript. Please be aware that the provided DXF-
Importer merely senes as a motivation and basis for your own extensions.
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