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1. License information

Information in this document is subject to change without notice and does not
represent a commitment on the part of CIMCO Integration. The software described in
this document may be used or copied only in accordance with the terms of the license.
The purchaser may make one copy of the software for a backup, but no part of this
user manual may be reproduced, stored in a retrieval system, or transmitted in any
form or by any means electronically or mechanically, including photocopying and
recording for any purpose other than the purchaser's personal use, without prior

written permission from CIMCO Integration.

TERMS OF USE FOR:
Software: CNC-Calc v6
Version: 6.x.x
Date: March 2011
Copyright © 2011 by CIMCO Integration

Notice:
CIMCO Integration reserves the right to make changes to the CNC-Calc v6 Software

at any time and without notice.

Software License

You have the right to use the number of licenses of the enclosed program, which you
have bought from CIMCO Integration. You may not distribute copies of the program
or related documentation to any persons or companies. You may not modify the
program or related documentation without the prior written consent of CIMCO

Integration.

Disclaimer of all Warranties and Liability

CIMCO Integration makes no warranties, either express or implied, with respect to
the software, its quality, performance, merchantability, or fitness for any particular
purpose. The entire risk as to its quality and performance is with the buyer. Should the
CNC-Calc v6 software prove defective following its purchase, the buyer (and not
CIMCO Integration, its distributor, or its retailer) assumes the entire cost of all
necessary servicing, repair, of correction and any incidental or consequential

damages. In no event will CIMCO Integration be liable for direct, indirect, or



consequential damages resulting from any defect in the software, even it CIMCO
Integration has been advised of the possibility of such damages. Some jurisdictions do
not allow the exclusion or limitation of implied warranties or liability for incidental or

consequential damages, so the above limitation or exclusion may not apply to you.

Notice:

The accompanying software is confidential and proprietary to CIMCO Integration. No
use or disclosure is permitted other than as expressly set forth by written license with
CIMCO Integration.

Copyright © 2011 CIMCO Integration. All rights reserved.

THIS SOFTWARE CONTAINS CONFIDENTIAL INFORMATION AND TRADE
SECRETS OF CIMCO INTEGRATION. USE, DISCLOSURE, OR
REPRODUCTION IS PROHIBITED WITHOUT THE PRIOR EXPRESS
WRITTEN PERMISSION OF CIMCO INTEGRATION.

The CIMCO Logo is a trademark of CIMCO Integration. Microsoft, Windows, and
Windows NT are registered trademarks of Microsoft Corporation. Other brand and

product names are trademarks or registered trademarks of their respective holders.

Contacting CIMCO Integration

Phone: +45 4585 6050
Fax: +45 4585 6053
E-mail: info@cimco.com

Web: http://www.cimco.com
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3. Important Notice

Do not run the generated NC programs as is!

This is due to the fact that no tool changes or other codes for spindle speed etc. are
generated.

The same is the case in terms of program start and program finish codes. These codes
could for instance be inserted with the macro functionality provided in the Cimco Edit

editor.



4. Installation

CNC-Calc v6 is installed as part of CIMCO Edit v6. Please see the CIMCO Edit v6

documentation for installation instructions.

If you are upgrading from an existing installation without CNC-Calc v6, reinstallation
of CIMCO Edit v6 is not necessary. Just copy the new keyfile (named "license.key")
to the appropriate directory.



5. Overview

CNC-Calc v6 can draw 2D geometry and generate NC code in ISO and Heidenhain
conversational format for contours and drilling cycles. The main program window
(with an empty drawing pane) looks like this:

/) H2J9 CIMCO Edit v6.0 = x
Editor NC Functions Backplot File Compare Transmission CNC-Calc Window ™ Help~ - & X

D y:‘zpinDrawmg' q?z::::t i;)‘/ .,:;' m[;]z /2&% @ OS;; Fan\ A : 150 Turning -

orang [ sewpcnccse | 5" [ozoomvinson | X ¥ o 8D OX | | =0 | widd pame AN " ¢t | (R (e e ) R ) e
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To the left of the drawing pane, you see Element Info - Arc
the CNC-Calc and Element Info panes.
The CNC-Calc pane shows coordinate CenterZ: I 0.000 l
entry fields and other information about Center D: 0.000
the aCthlty you are performmg at any Radlus 20000
given time, while the Element Info pane Lenath E28%0
shows the statistics of any element EIOUE | - I
hovered over by the mouse. To the right Start Angle: | 0.000 l
an example of the Element Info pane End Angle: | 180.000 l
display is shown.
Py Sweep: 160,000 |

The following sections will describe first the mouse functions, then the toolbars and

menus.



6. Mouse functions

The mouse buttons are used to perform the following functions:

Left button Selects whatever is described in the lower left corner of the

program window.

Middle button (on most mice, pressing the scroll wheel)
Fits/zooms the geometry drawing to the entire graphics area. This

\‘

can also be achieved by clicking the - icon,

Right button Drag the geometry drawing across the graphics area by holding
down the right mouse button as you drag the mouse.

Scroll wheel Zoom in and out, centered on the cursor position.
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7. Toolbars

7.1. File
D 7 Open Drawing ~
g Save
New
Drawing T Setup CNC-Calc
File

The File toolbar handles file operations like loading and saving of files.

D New Drawing clears the graphics area and opens a new document. This

can also be accessed with Ctrl-N.

_ Open Drawing opens existing CNC-Calc v6 or DXF files. This can also
be accessed with Ctrl-O. The downwards arrow next to the Open icon
gives access to a recent files list, making it easy to reopen a file that you

have been editing recently.

Save saves the drawing to your hard disk. If it is the first time you save
o the drawing, you will be prompted for a file location and name. Save can

also be accessed with Ctrl-S.

\

Setup CNC-Calc lets you access the configuration for CNC-Calc.

7.2. View
Q Zoom Qut
¥ @ Zoom All
Zoom

In @ Zoom Window

"4‘. | ew

The View toolbar controls the way we look at the drawing. Here it is possible to

perform all the various zoom functions.

@D\ Zoom in centered on the middle of the graphics area. Zoom in can also be

accessed with Page Down.
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@ Zoom out centered on the middle of the graphics area. Zoom out can also
’ be accessed with Page Up.
Q\ ' Zoom All fits the drawing to the graphics area. This can also be done by

clicking the middle button on the mouse (on most mice, pressing the
scroll wheel), or with Ctrl-End.

@ Zoom Window lets you zoom in on an area, which you select by first
| clicking at one corner, then dragging the rectangle and clicking at the

opposite corner.

O X

Snap

The Snap toolbar handles the different kinds of snap options that are available. The

snap option is only available when some point position has to be selected or indicated.

+o+ Snap to Grid snaps to the grid points.
+++
o Snap to Points snaps to points drawn by the user.

@ Snap to Center Points snaps to the centers of circles and arcs.
/ Snap to Mid points snaps to the midpoints of elements

/ Snap to End points snaps to the endpoints of elements.

Snap to Intersections snaps to the intersections between elements.
Enable All Snap Types activates all snap types.

Disable All Snap Types deactivates all snap types.

® € X
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7.4.

Points and Lines

=1l
S ALK
| =<0

Draw Points / Lines

The Draw Points/Lines toolbar contains functions for drawing lines and points

defined in different ways.

Y,

Point will draw a point at the selected position.

Between 2 Points will draw a line between two selected points.

Vertical will draw a vertical line. The first point selected defines the
starting point (and the X coordinate), the second point selected defines the

length (and need not be directly above or below the first point).

Horizontal will draw a horizontal line. The first point selected defines the
starting point (and the Y coordinate), the second point selected defines the

length (and need not be directly to the left or right of the first point).

Polar lets you select the starting point of a line, and you then select (or
write) the angle and length of the line.

Perpendicular draws a line perpendicular to another line. You first select
the line your new line is to be perpendicular to, then the starting point of
your new line. You then select the length of your new line, and last you

select in which direction from the starting point your new line is to go.

Parallel draws a line parallel to another line. You first select the line your
new line is to be parallel to, then the starting point of your new line. You
then select the length of your new line, and last you select in which

direction from the starting point your new line is to go.
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7.5.

©

Center

Bisector draws a line bisecting two other lines, i.e. a line that halves the
angle between two lines. You first select the two lines you want to bisect,
then you select the length of your new line (from the intersection of the
two lines you are bisecting), and last you select which of the four possible

solutions you want to keep.

Tangent Two Elements lets you draw a line tangent to two circles or arcs.
You select the two circles or arcs your new line is to be tangent to, and

then you select which of the solutions you want to keep.

Tangent Angle draws a line tangent to an arc or circle, at a selected angle.
You first select the arc or circle your new line is to be tangent to, then the
angle and length, and last you select which of the two solutions you want

to keep.

Tangent Through Point draws a line tangent to an arc or circle, to a
selected point. You first select the arc or circle your new line is to be
tangent to, then the point it is to go though, and last you select which of

the two solutions you want to keep.

Rectangle draws a rectangle where you select the two opposite corners. It
is possible to define a corner radius for the rectangle (the corner radius is

ignored if there is not room for it).

Arcs and Circles

o
%2\

Two

Radius Points & .\ ~

Draw Arcs / Circles

The Draw Arcs/Circles toolbar lets you draw full circles (360 degree arcs) and arcs.

C

Center Radius lets you define the center of the circle, followed by the

radius.
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Two Points lets you define the circle by selecting two (diametrically

opposite) points.

Three Points lets you define the circle by selecting three points on the

periphery of the circle.

Tangent Two Elements lets you define a circle tangent to two elements, of
a defined radius. You first write the radius, then you select the two
elements the circle is to be tangent to. Last you select which of the

solutions you want to keep.

Tangent Center on Line lets you define a circle tangent to one element,
with its center on a line, of a defined radius. You first write the radius,
then you select the line the center is to be on, and the element the circle is

to be tangent to. Last you select which of the solutions you want to keep.

Tangent through Point lets you define a circle tangent to one element,
through a point, of a defined radius. You first select the point the circle is
to go through then write the radius, and select the element the circle is to

be tangent to. Last you select which of the solutions you want to keep.

Tangent Three Elements defines a circle tangent to three elements. You
select the three elements the circle is to be tangent to, and then you select

which of the solutions you want to keep.

Two Points lets you draw an arc by selecting the endpoints of the arc,

entering the radius, and selecting which solution you want to keep.

Three Points lets you draw an arc by selecting three points. Note that the
arc created will not cross the zero degree point (3 o'clock). The selection

order of the three points is unimportant.

Start and End Angles lets you define an arc by its center point, radius,

starting angle, and end angle.



15

7.6. Pattern

H O

Rectangular Bolt Circular Bolt
Hole Pattern Hole Pattern

Pattern

Rectangular Bolt Hole Pattern defines a rectangular bolt pattern. You

select the start point (one of the corners), and then enter the step in X, step
in Y, number of holes in X, number of holes in Y, and the hole diameter.

IR Circular Bolt Hole Pattern defines a circular bolt pattern. You select the
o/ .
center of the bolt pattern, select the radius of the bolt pattern, and then
enter the start angle, step angle, number of holes, and the hole diameter.
7.7. Letters
Text
Entry a
Text

The Letters toolbar lets you draw two kinds of letters: simple letters and TrueType
letters. The simple letters are like the letters used on drawings. These letters can be
used to mill, for instance, a part number on a part. The TrueType letter is more
artistic, and any TrueType font installed in the Windows operating system can be

used.

A Simple Text Linear Alignment defines simple text written on a line. You
enter the starting point, angle of the line, then the distance between and
height of the letters. It is also possible to select the horizontal and vertical
alignment of the text.

A Simple Text Circular Alignment defines simple text that is written on a

circle. You select or enter the center and radius of the alignment circle,
then the start angle, space between and height of the letters. It is also
possible to select the horizontal and vertical alignment of the text on the

circle.
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7.8.

True Type Text Linear Alignment defines True Type text written on a line.
You enter the starting point and angle of the line, and then the height of
the letters. It is also possible to select the horizontal and vertical

alignment of the text.

True Type Text Circular Alignment detines True Type text written on a
circle. You select or enter the center and radius of the alignment circle,
then the start angle and height of the letters. It is also possible to select the
horizontal and vertical alignment of the text, on the circle.

Modify

X T > | 5 ¢"
X7 ™ 'y
XX )

Modify

The Modify toolbar modifies the geometry in different ways.

Trim To Intersection will trim the selected element to the nearest
intersection(s). Select the element to be trimmed on that part to be
removed. It is then trimmed to the intersection(s) nearest the point where
it was selected. The trimmed element is also broken in two if there are

intersections on both sides of the selected point.

Trim One Element will trim one element to another. Select the element to
be trimmed first, on the section to be kept, and then select the element to
trim to. This kind of trimming may extend the trimmed element to the

intersection with the element it is trimmed to.

Trim Two Elements will trim two elements to each other. Select the two
elements to be trimmed, on the sections to be kept. This kind of trimming

may extend the trimmed elements to their intersection.

Fillet Elements creates a fillet between two elements, with a fillet radius
you select. It is optional whether the two elements should also be trimmed
to the fillet.
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Chamfer Elements creates a chamfer between two elements, with a define
angle and/or distance. It is optional whether the two elements should also

be trimmed to the chamfer.

Break Elements will divide an element into two pieces. First select the
element to be broken into two, and then select the point at which it should
be divided.

Join Elements will join two selected elements into one.

Delete will delete the elements you select. They can be restored with the

Undo function (the €D icon in the Modify toolbar).
Delete Duplicates will delete elements that are duplicated in the drawing.

Offset Elements will offset the elements you select by a specified distance.
It is optional whether the original element should be kept.
Mirror Elements will mirror the elements you select along a line selected

as the mirror axis.

Translate Elements will translate the elements you select along a vector
defined by selecting two points. It is optional, whether the original should
be kept, and it is possible to create multiple copies, where each copy is

translated one step further along the selected vector.

Rotate Elements will create one or more copies of the selected elements,
rotated around a selected point, at a specified angle per copy. It is optional

whether the original should be kept.

Scale Elements will create one or more copies of the selected elements,
scaled about a selected point by a specified scale factor. It is optional

whether the original should be kept.

Undo will undo one or more operations. This can mean deleting elements
created, restoring deleted elements, and/or undoing modifications to

elements. Undo can also be accessed with Ctrl-Backspace.
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7.9. Milling Operations
ISO Milling =1
L g

QMo & |83 | A all| R

Milling Operations

The Milling Operations toolbar allows the user to perform various operations used in

the manufacturing of parts. All the operations can be exported directly to CIMCO Edit

or to the clipboard, for insertion in a user-defined location.

- .

Ej

Face Milling creates a facing operation based on a selected outline

contour.

Pocket Milling creates pocket operations for one or multiple pockets.
These pockets can contain multiple islands, or none. In a single operation,
it is possible to make both roughing and finishing cuts, but only with one

tool.

Contour Milling creates operations for contour milling. A contour
operation can machine multiple contours with roughing and finishing cuts,

but only with one tool.

Drilling creates drilling operations for hole drilling. From a drawing, the
hole positions can be selected with the use of a filter, or by simply
indicating the hole position. If multiple holes are drilled, they can be

arranged in both rectangular and circular patterns.

Helix Milling can generate operations for helix drilling. Like normal
drilling, multiple holes can be selected with the use of filters, or by

selecting the individual circles from the drawing.

Thread Milling can create threading milling operations. The threads can
be inside or outside, and can be created for tools with one or multiple
teeth. Again, multiple threads can easily be selected with the use of the

filter function.
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Simple letter milling can generate operations for milling simple letters on
the drawing. These letters will have to be drawn using the simple letter
function, but then all letters can be selected with the window functions,

and machined in operations based on their start and end depths.

True Type letter milling can create operations to mill the outline and/or
the interior of the individual letters. The letters can be selected with the
window function, and all letters with the same parameters can be

machined in one operation.

Export Contour can export a contour that the operator has selected on the
drawing. If a controller has smart canned cycles, for example a specific
pocket operation, the user can create a macro in the editor to support this,

and then export the actual contour for insertion in the canned cycle.

Feed and Speed Calculator is used to generate tool changes, or to simply
calculate the feed and speed, based on the data of a specific tool.

7.10. Turning Operations

ISO Turning i

VB (BB [ |B==| &= 1B [ | B |

Turning Operations

The Turning Operations toolbar allows the user to perform various operations used in

the manufacturing of parts. All the operations can be exported directly to CIMCO Edit

or to the clipboard, for insertion in a user-defined location.

Roughing will create a roughing operation based on a selected outline
contour. In this operation it is possible to create both roughing and semi-

finishing cuts, but only with one tool.

Facing will create a facing operation. This operation can contain both

roughing and finishing cuts, but only with one tool.



Finishing will create a finish operation based on a selected contour. This

operation will make only one toolpath that fits the selected contour.

Grooving creates a grooving operation, based on a selected contour. This
will enable machining of the areas that could not be machine with either

the Roughing or Finishing operation.

Drilling generates operations for drilling a center hole in the part. The
drilling operation will be performed as one continuous motion or as

pecking with or without dwelling at the end of each plunge.

Threading creates threading operations for inside and outside threads. The
geometry of the thread can be entered by hand or selected from tables.

The thread geometry can be normal or conical.

Cutoff generates an operation for cutting off the part from the stock. In the
operation it is possible to define the corner geometry as sharp, round or

chamfered.

Export Contour can export a contour that the operator has selected on the
drawing. If a controller has smart canned cycles for example a specific
roughing operation, the user can create a macro in the editor to support

this, and then export the actual contour for insertion in the canned cycle.

Calculator The feed and speed calculator is used to generate tool changes,
or to simply calculate the feed and speed, based on the data for a specific

tool.
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8. Menus

Most of the CNC-Calc v6 functions are accessed through the CNC-Calc menu,

however, a few are logically located under the File menu.

8.1. File menu

Close

Close All

Save

Save As

Exit

Closes the active file. If the active file has been modified, you
will be prompted to save it. Close can also be accessed with Ctrl-
F4.

Closes all open files. If any files have been modified, you will be

prompted to save them.

Saves the drawing to your hard disk. If it is the first time you
save the drawing, you will be prompted for file location and
name. Save can also be accessed with Ctrl-S.

Saves the drawing under a different name.

Closes CIMCO Edit v6, and thus also CNC-Calc v6. If any files
have been modified, you will be prompted to save them. Exit can
also be accessed with Alt-F4 (Alt-F4 is a Windows standard).
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9. Configuring CNC-Calc

Perhaps the most important thing to remember when configuring CNC-Calc is that the
configuration is specific to each machine type.

9.1. Main configuration

The main configuration is entered most easily by selecting the icon Setup CNC-Calc
™)

[ %/

" from the CNC-Calc File toolbar.
D 7= Open Drawing ~
g Save

New o
Drauying 1 SEtUp CNC-Calc

File
It is important to select the correct machine type, and it should be noted that the
selection between ISO and Heidenhain conversational NC code output is made by the
template used when creating the machine type. The window below shows the main

configuration dialog.

Setup: CNC-Calc - Heidenhain RJE|
- General CNC-Calc - Heidenhain
Ec_i'tql CNC-Calc Settings
. Printing ) Machine type: .
- File bpes [1Tuming Heidenhain v/
Colors —
Block numbers Arc Type: -
Load/Save Absolute arc center :J
File compare : Number of decimals
Machine [] Always add sign ; -
Modal XY values =
i 5 » Trailing 0's:
E St v - -
Multi Channel ot X123 v|
STP?I - L] Output GOx Maximum arc output angle: -
Slobal Colore [] Output FMA&X as F3399 180 Degrees vl
External Commands Rotary axis: -
Mazatrol Viewer [ v ‘
Plugins Rotary axis linearization tolerance:
0.0005
Grid
Grid size: Show sub-grid
10.00 &2 Show origin
[ Help ] [ Default ] [ Cancel ] [ 0K ]

The top part of the CNC-Calc configuration dialog contains the settings for toolpath
output, with the settings for the drawing grid at the bottom section. The correct
settings for toolpath output depend on the machine and the control that is to run the



NC code. If in doubt, you should consult the programming manual for your specific

machine.

The settings for toolpath output are:

Turning Select this for turning (lathe) output. This option is unavailable

for Heidenhain conversational NC code output.

Diameter programming (lathe)
Selects whether X axis output is in diameter measurement or in
radius measurement. This option is only available if turning
(lathe) output is selected.

Arc center is specified as diameter (lathe)
Selects whether the I value for arcs is specified in diameter
measurement or in radius measurement. This option is only

available if turning (lathe) output is selected.

Always add sign  Selects whether to always output the sign of the coordinate
(giving a + sign on positive and zero coordinates), or whether the

sign is only output on negative coordinates.

Modal X/Y values Selects whether the coordinates are modal or not. Modal
coordinates means the coordinates are only output when changed,
while non-modal coordinates means both X and Y are output on

every line, regardless of whether they are changed or not.
Show grid Select this to make the grid visible.

Output GOX Is used to format the ISO G-Code output format. With Output
GO0X disabled GO1 will be formatted as G1.

Output FMAX as F9999

This only affects Heidenhain machines. Here the Rapid moves
are normally formatted as FMAX but with the field enabled the
format will be F9999 that the older Heidenhain controllers use.

Machine Type Select the machine that the output should be formatted for. For
milling this could be Heidenhain or ISO milling.
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Arc Type

Absolute arc center

The arc center is given in absolute I and J coordinates.

Relative to start The arc center is given in I and J coordinates, relative to

the start point of the arc.

Radius (R) values The arc radius is given (with the address R), rather than

the arc center.

Number of decimals All coordinates are rounded to this number of decimals,

Trailing 0's

X123.000

X123.0

X123.

and if padding with trailing zeroes is selected below,
coordinates are padded with trailing zeroes to this number

of decimals.

Coordinates are padded with trailing zeroes to the number of
decimals selected above, if rounding results in fewer non-zero

decimals.

Whole numbers are output with one trailing zero. Other
coordinates are output rounded to the number of decimals

selected above, without trailing zeroes.

Whole numbers are output with a decimal point, with no trailing
zeroes. Other coordinates are output rounded to the number of

decimals selected above, without trailing zeroes.

Maximum arc output angle

Rotary axis

This is primarily used in milling, and it allows the operator to
control the maximum sweep of the arcs. Some controllers can not
handle arcs with a sweep larger than 180 degrees, and here it is

possible to ensure that these arcs will not be generated.

If Y-axis substitution is used, this field contains the address letter

of the axis used in this substitution.

Rotary axis linearization tolerance

When axis substitution is used, all Y-axis movements are
transformed to an axis rotation. To control the precision of this

transformation, the entered linearization tolerance is used.
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The grid settings are:

Grid size

Show sub-grid

Show origin

This sets the spacing between main grid points.

Select this to have a sub-grid visible when zoomed in to a degree

that shows few main grid points.

Select this to have lines along X and Y zero visible.

9.2. Color configuration

The Color configuration is entered by selecting Global Colors in the configuration

tree (after entering the configuration and selecting the correct machine type), and

scrolling down to the CNC-Calc colors in the list.

Setup: Global Colors

= General
Editor
Printing
= File types
Colors
Block numbers
Load/Save
File compare
Machine
Backplot
CNC-Calc
Tool List
Other
Global Colors
External Commands
Mazatrol Viewer
Plugins

SEERIER

Global Colors
Global Colors
Text H
. Backplot solid verification holder collision
|:| Backplot solid verification geometry
D CNC-Calc Background
B chC-Calc Grid
[ ]cne-cale Sub-grid
CNC-Calc &xis
CNC-Calc Drawing
- CNC-Calc Selected
[l chC-Cale Selectable
- CNC-Calc CNC Selectable
[l chC-Cale CNC Contour
I:I CNC-Calc Element Hit v

Red: J

Green: J Light: J

Blue: J [ Select Color ] [ Default ]

[ Help ] [ Default ] [ Cancel ] [ 0K ]

To change the color of a CNC-Calc element, either left click the element in the list to

select it and click the select color button ﬂ, or you can double-click the element in

the list. The color can then be picked from a standard palette, or a custom color can be

defined.
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9.3. Other configurations that affect CNC-Calc

There are a few other configurations in CIMCO Edit v6 that affect CNC-Calc.

Machine type template
As has already been mentioned, the template used when creating
a machine type determines whether the NC code output from
CNC-Calc is in ISO or Heidenhain conversational NC code.

Machine under file types
In the Machine dialog under File types in the configuration, the
Comment start, Comment end and Decimal point settings are
used by CNC-Calc, when creating NC code.
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10. Tutorial 1
2D Construction (Mill)

150

12.5 125

N
NP aye
/ R 12.5 ()
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>
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B 10 ()
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This tutorial demonstrates one of many ways in which the 2-dimensional part above

can be drawn in CNC-Calc v6. Since the part consists of a number of similar elements

and since its part-elements are symmetrical, only a subsection of the part needs to be

drawn. The rest emerges from mirroring. Finally joining the mirrored elements with

straight lines completes the part.

This tutorial demonstrates the use of the following functions:

* Draw a rectangle with a corner radius

* Draw a circle with known center and radius

* Draw vertical and horizontal lines from known points
* Offset a circle

* Make curves between elements

* Delete elements

* Mirror elements about lines

* Join end points with straight lines

e Save file with a given name
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10.1. Before you start

The first thing to do before drawing a new part is to set the toolbar parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

Oi H949)° CIMCO Edit v6.0 e
| editor | NCFundtions  Backplot  File Compare  Transmission  CNC-Calc Window ™ Help ~
n X g = i [\ = X Del - @ Find Previous = § NextTool change
= ] m o=t | /150 Turming 4 E5 = HQX 2
D 7| 2 » Iy ¥ Append File @/ Find Next 1 Previous Tool change
New Open Close Save Save Print - Copy Cut Paste Select Undo Redo Find Go to Line/Block
B = . 5 = @@B i Al ¥ Insert File %y Replace T
File File Type i Edit Find

gotup: B‘uans :; E
= General Plugins

Editor

~ Select

Priting T
= File types [ Disable Backplot Disable NC-Base

Colors [ Disable advanced simulation Disable DNC-Ma client

Block numbers

Load/Save [ Disable DNC/Seial communication  [] Disable CNC-Cale

File compare: - ’ )

Mt [ Disable File compare [ Disable Mazatrol Viewer

Backplot [] Disable advanced NC-Functions

CNC-Cale L

Muli Channel  Configuration password

Tool List Configuration password:

Other

Global Colors

External Commands
Mazatol Viewsr el

[_Heo ][ Defaur | [ cancel ||

... |ensdoFekCxsenDENOKey Wi 2@23PM

To make a new drawing you must click on CNC-Calc menu indicated by A and then
select New Drawing indicated by B.

When the new drawing is opened the following window should now be displayed:
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@Fl 24 )+ CIMCO Edit v6.0 _ = ox
\ Editor  NCFunctions  Backplot  File Compare  Transmission | CNC-Calc Window ™ Help~ - & X

2 Open Drawing ~ @, zoom Out XT3 [y — |l X [OFa B A i M

Q o Nlzoon Al Xre mw - [7%) XA Ceemer 9 2¥D Rtﬁaﬁ Bolt G golt ﬁ o . ‘

oy WRsap chCale | RO Fatiern Hole P @E@‘E@@|
File

Zoom
In [@/ZoomWindow | X ¥ T, O | O X Radius Points O \ = || Hote Pattem  Hole Pattern | entry a
Draw Points /Dges Turning Operations
[ B\Unitled Draving | 4px

View Ij Modify Snap Draw Arcs / Circles Pattern Text
CNC-Cale \

- R.

Element Info

- 40:00 -

Machine Zeto Z: Machine ZeroX: Part Diameter
a0 O] 180, [] Use Y+Ais Substitution

[ |inccateorenterpositon forstartandendpot ... \Uec:‘sdwFre;kCaissnDEMOKey Z6.715 DiS62s  INS 1215:23PM,

Note If you hold the cursor over an icon a short description of the icon’s

functionality will appear.
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10.2. Draw the geometry

Draw a rectangle with sides = 150, height = 100 and corner radius = 12.5

Rectanale . . .
Click on in the toolbar and enter the following

First Corner X: alues:
D 75 i—x valucs:

First Corner :
O 50| 15 First Corner X =75

Second Corner X: . _
O 7] %] First Corner Y =50

St T Second Corner X =-75
O U | Second Corner Y =-50

Corner Radius: .
125 (o Corner Radius = 12.5

|| . /)
Click on |i| to approve the command.

Draw a circle with radius =S defined by its center

Circle Center &nd R adius . @ .
Click on in the toolbar.
Center Point X:
@
it [l ary Enter Circle Radius =5
@
Circle Radius: @
O 50/ @ | Activate the snap function (circles center
points).
Snap to the center of the left topmost corner arc.
| |
Left-click to add the circle.
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Draw a vertical and horizontal line defined by its end point and length

Vertical Line

Start Point Of Line X:

Tx
Start Point Of Line -
iv
Line Length:
200 §]

Activate the snap function @ (circles center
points) and / (midpoint of lines).

Click on l and enter the following into the dialog
Line Length = -20.0

Snap to the center of the left topmost corner arc.
Click to add the vertical line.

Snap to the midpoint of the topmost horizontal line.
Click to add a vertical line. This will serve as a

mirror line for the mirroring of our part about the Y-

axis.

Similar to the above draw a horizontal line with length = 20 from the same center.

This time Line Length is set to 20 and next the mirror line is added from the center of

the left horizontal line (the X-axis, see picture below).

Offset a circle

Click on 7 in the toolbar and enter:

Offset Distance = 7.5 (12.5-5="17.5).

Click on the circle and select the outermost of the appearing circles.
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Your drawing should now look like the one below.

Create a fillet between elements

Click on | in the toolbar.

Enter Fillet Radius = 5.

Click on the circle by A and on the line by B.
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From the possible solutions select the part of the circle, which makes the right fillet.

In the picture below you can see how it should look.

Do the same by the vertical line.

The topmost left part of your drawing should T

now look similar to the picture on the right. P

-
Click on * and delete the two lines by C

(the ones pointing away from the center of the \
circle). c

Mirror elements about mirror lines

Click on L in the toolbar.

First, click on the vertical mirror line.

Click on all the elements, which should be mirrored (the circle and the inner corner).
You can hold down the left mouse button while dragging out a window around the

elements.

Now do the same and mirror along the horizontal mirror line. Continue mirroring until

your drawing looks similar to the one below.

Clickon k and delete the mirror lines.
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Connect the inner elements
Activate this snap function / (snap to end points).

Click on / in the Draw Points/Lines toolbar.

Snap to the two arcs’ end points and add the remaining horizontal and vertical lines to
finish the part.

Y our part should now look as the one below.

//A \
NG - )
— / S~
e .
™ // . .
=\ TN
A - Jobo
\, - - /. 40.00
< e

CIMCO Edit v6.0 -2 X
File Compare Transmission CNC-Cale Window ~ Help™ = & X
ow | XY e Hi M - — X @ Q3N O A AN (oo e &
wonal | XS MW /) A A S AR oot creon | e 3 | S @@ AIC
z %0 [OX | I-40  ka QN | iehitam ol Patiem | ety @ dt @i alc
a4px
A/ \
( - (
\_~ \ N
. 2
\ s ~
b aer B
Element Info
-~ -
™
TN VN
\ o o / 40.00
Wachine ZewX Wachine ZeoY: Wochine ZooZ:
00 O 00 0.0, [ Use -Asis Substitution
filet Licen X:-20.363 ¥:9.283  INS 3:35:35PM

Click on Main Menu indicated by A and then select Save as indicated by B from the
dropdown menu. Give the file the name CNC-Calc Milling Tutorial 1 and save it

(the file name extension is added automatically).



35

11. Tutorial 2
CNC toolpaths and Face milling (Mill)

With CNC-Calc v6 it is possible to create toolpaths directly from the program's

geometrical drawings. Thereby, calculations become more secure and programming
becomes much faster compared to doing it manually. At the same time you get a big
advantage, since it is possible to move, copy, rotate, scale, and mirror elements with

the result of instant NC-code generation.

150
12.5 125

\‘. £
’Z R 12.5 ()
RS (48)
g8 K
3 10 ()
| s0 0
A\ /7
>
" R 12.5 (X4)
o

This tutorial demonstrates how the 2-dimensional part above can form the basis for

NC-codes for various types of machining.

Note This tutorial builds upon the result from CNC-Calc v6 Tutorial 1.
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11.1. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated

by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

@F]-’) =T CIMCO Edit v6.0 _ = ox
) itor undtions ile Compare on

CNC-Cale

Y e e

T Append Fie
Copy Cut Paste Selet Undo Redo
o

¥ Insert File
Edit

Plugins
 Select plugins
[ Disable Backplot Disable NCBase
[ Disable advanced sinulation Disable DNCMa clent
[[] Disable DNC/Serial communication [[] Disable CNC-Calc
[ Disable File compare.
[ Disable advanced NC-Functions

 Configuralion password
551

[[_Heb ] [ Defaur ] [ cancel J [0k ]

To open a drawing, click on CNC-Calc indicated by A and then on Open Drawing
indicated by B.

®‘ TN CIMCO Edit v6.0 & x
: Editor  NCFundtions  Backplot File Compare Trans 3

..... = @, zoom out 7 i TR @ O QN 8 O A 2 o
% 2 zoom Al > . I a
Zoom [< 0 Rectangular Bolt Circular Bolt || Text il
cate || “52" alzoom window || 3¢ 3 » e RO e e aen || Gy B || LMY
ries
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Select the file CNC-Calc Milling Tutorial 1 Open ]

. Look jn: | £ CNC-Cale v2 Drawings Mo @ e @
and click Open. CNC-Cal v2 Draving cdcdd

File name: [CNC-CaIc v2 Drawing.cd.cdd Open

Files of type: [CNC-CaIchawingfiles[”,cdd,".dxf] E] [ Cancel ] ]

You should now see the part from CNC-Calc v6 Tutorial 1 displayed.

-5 x

@i H92 4 - CIMCO Edit v6.0
Editor  NCFundions  Backplot  File Compare  Trans | enccale | Window~ Help~ - & X

:iz:::"m X[ M — || X Gog:& B O A: 150 viing - [

) Open Drawing

XT® waw - /% ALK

Save
F‘f’ 5 [Wzoomwinaow | X 38 8 0 |[OIX | | S T1 |t roms AN | Moo e et | oy @ |20 @A @S]
[ B\Untted Drawing* 4px
Fillet / Rounding
Fillet Radius:

50l

Trim Elements

ﬁﬁiQﬂﬁﬁﬁﬁﬁﬁﬁ'\Q
—_— ( SR RN
N

Pt Diemeter
0o [0 Use Y-Asis Substitution 500]

Machine Zero Machine Zero Y: Machine ZetoZ.
0 O

Note If you hold the cursor over an icon for a moment, a short description of the

icon’s functionality will appear.
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11.2. Creation of Facing toolpaths

First, in the drop down menu indicated by
arrow A, select the programming format

of the NC-program.

Select: ISO Milling.

Then select Generate a CNC-Toolpath
for Face Milling by clicking on the icon

by arrow B.

Write the text FACING in the Comment
field. This text will be included at the
start of the final NC code for this
operation. When multiple operations exist
in the same NC program, the comments
will help to locate and identify the start of

each operation.

Click on the outlining contour at the
place indicated by arrow C.
This will select the bounding contour that

the facing operation will operate on.

Click on Parameters by arrow D.

ISO Milling

v aes
n
e

A [

Milling Operations

| e

.

i Q|

B A
( -

&.; ]
/ Editor NC Functions Backplot File Compare T
D 2 Open Drawing ~ q @, zoom Out XT3
) save > @ Zoom All Xtre
D,I;I,,E\,",‘;g % Setup CNC-Calc Zc;zm @ Zoom Window V j/ L]
File View Mo

|

{B\CNC-Cale v6 Tutorial 1.cdd

Face Miling
Comment:
FACING
[[]Single Step
[ Show Toolpath ] [ Parameters k
[ Back ] [ New ]

[ Export Editor ][Export Clipboard]

Element Info
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Enter the values into the dialog as shown in the table below.

Depths Tab:
Cutter Diameter:
This is the diameter of the cutter. Here it is a 30

mm Face Mill.

Start Depth: This is the top of the part.

End Depth: The final depth (will be corrected
by Stock to Leave).

Retract Height: When the operation is finished,
this is the height that the tool will retract to.

Face Milling Parameters
Depths | Strategy

Cutter Diameter:
300

Depth Settings
Start Depth:
20

End Depth:
0.0
Retract Height:
10.0

Roughing
Roughing Stepdown:
2.0

Finish
Finish Stepdown:
0.1

Finish Cuts:

Stock to Leave:
0.0

Roughing Stepdown: The maximum roughing cuts that the operation will take.

Finish Stepdown: If Finish Cuts is larger than zero, this is the cut that will be taken

in each finishing cut.

Finish Cuts: The number of finishing cuts that the operation will perform. If the

value is left at zero, only roughing cuts will be made.

Strategy Tab:
Cutting Method: The method used to perform
the face operation. It is possible to select Zigzag,

Climb, or Conventional.

Move Between Cuts: Is only used for the
Zigzag Cutting Method, since the other methods

will move free between cuts.

Overlap Across: The amount that the mill will
hang out over the side diagonal to the cutting

direction.

Face Milling Parameters

Depths | Strateay

Strategy
Cutting Method

Zigzag

Move between Cuts

High Speed Loops

Overlap Across:

15.0
Overlap Along:

30.0
Entry Distance:

200
Exit Distance:

10.0

Facing Angle:
0.0

Stepover:
300

Overlap Along: The distance that the tool will move out over the end before the high

speed loops are taken.
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Entry Distance: The distance that the tool will start out at before the actual cut is

taken.
Exit Distance: The distance the tool moves out after the final cut is taken.

Facing Angle: The angle at which the operation is performed. An angle of zero is

along the X-axis, and an angle of 90 is along the Y-axis.

Now close the parameters dialog with OK and click on Export Editor. The following

screen should now be displayed.

N EREDN CIMCO Edit v6.0 - [Untitled *] - e x
T - Window * Help~ = 8 X
12 OpenDrawing - | @) @ Zo0m0 P w —~ —~
grenfring ' . g A A | 5o ming -IE
Hsave Zoom Al 1 e K a
New z . Center Two Rectangular Bott Circular Bott || T :
e e - o ¢ ‘ g o Cramon | Ten o B LnE
File View Modity Snap | Draw Points /Lines | Draw Arcs / Cicies Pattern Text Milling Operations
abx

‘ LCNC-Cale v6 Tutorial 1 .cd* %) Untided *

NChssistort 1 |(FARCING)
= 2 GO0 X-110.000 Y-50.000
B 3 600 210.000
4.G00 20.100
5/G01 X90.000
6 G03 Y-25.000 I0.000 J12.500
7 GO1 X-90.000
5 G02 Y¥0.000 I0.000 J12.500
9 GOL X90.000
120 GO3 Y25.000 I0.000 J12.500
122 GO1 X-90.000
12 G02 ¥50.000 I0.000 J12.500
3 GO1 X90.000
Cycles 7 Macios 24/G01 X100.000
Frogram Start and End w]l[22 600 z10.000
ol change 16 GOO X-110.000 Y-50.000
Progam comment 17 G0O Z0.000
GO0 Rapidmove =|2s \c01 x90.000
G02 Clockin toa move 19 ¢03 Y-25.000 I0.000 J12.500
(GO3 Counterclockwise arc move. 20 GO1 X-90.000
GUADNEL s tepast 22 GO2 Y0.000 I0.000 J12.500
ippothetical ais inerpolat 5
609 Exact stop check forone b, | |22 G0L X90.000
10 Data setting mods (Standa 23 GO3 ¥25.000 T0.000 J12.500
(G11 Data setting mode cancel 2¢ GO1 X-90.000
12 Folr coordnate mode can 25 GO2 Y50.000 T0.000 J12.500
G175V plane specifcation Ee|c01 X90.000
(G18XZ plane specification 27 GO1 X100.000
G13YZ plane specification 25 GO0 Z10.000
(G20 English units. 29
(G21 Metiic units
622 Stored stioke check DN
23 Stored stroke check OFF
625 Soinde soeed fuctustion 4. ¥

( ] DEMOKey Ln 1/29, Col 1, 480bytes INS _10:15i55AM.
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11.3. Inserting a Tool with Feed and Speed Calculator

The Feed and Speed calculator built into CNC-Calc is used to insert feed and speed
data into the NC program. All the data used in the calculations can normally be found

in the reference material supplied by the manufacturer.

In the facing example, we use a face mill that we give the following characteristics:

diameter is 30 mm; it has 5 flutes, a cutting feed of 0.08 mm per tooth, and a cutting

speed of 190 mm/min.

To use the feed and speed calculator, select
Feed and Speed Calculator for Milling
Operations by clicking on the icon indicated

by arrow A.

Fill in the following values:

Tool #: Lets say that the face mill have a tool
number of 1.

Diameter is 30 mm.

# Flutes: The number of flutes is 5.

Feed per tooth: In this example it is set to
0.08 mm.

Cutting Speed: Is set to 190.

The fields are linked together, so as entries
are made in the cutting speed field, the other

fields will be automatically updated.

If we then want to have RPM 2000 and a
feedrate of 800 instead of the calculated 2015
and 836.385, the value for the cutting speed
will be updated to 188.5.

Change the RPM to 2000 and the feedrate to 800.

1SO Milling v || (553 |
+ Bl Qo & |8 A al| &

Milling Operationy

Feed and Speed Calculator

Tool #:

Diameter (D] in mm:

30
# Flutes [2):
5
Feed per toath [Sz] in mm:
0.08
Cutting Speed [¥] in mm/min:
130
RPM [n):
2015
Feedrate [F] in mm/min:
806.325
(%) Metric (O Inches

B

[ Export Editor || Export Clipboard |

Click on Export Clipboard indicated by arrow B.
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The line for the NC program is now in the clipboard, and it is ready for insertion.
Change the window to that of the NC program, and press Ctrl-Home to move to the
very start.

Insert the text from the clipboard, either by pressing Ctrl-v, or selecting

Editor in the menu and the [T_} Paste icon from the toolbar.

The NC program should now look similar to the one below.

@ H94 + CIMCO Edit v6.0 - [Untitled *] _ = ox
Editor NC Functions Backplot File Compare Transmission CNC-Calc Window ™ Help~ = & X
o 1 @ @ z00mout T 57| 5 g 7 | o« AN~
2 Open Drawing @ Zoom Out ) r § 'M* 11X m (‘) 150 Ming ‘|3::i‘
o save (7™ ' /|| /A A .\ ¥ 0 N\ a [ |
N o Zoom v ™ ~ 1 Twe 1 A ok §| % ]
Draing [ Setup CNC-Cale || 10" v X[ 0|OX - & [ || Radius points S ) ole al @@ alla
File View Modify Snap Draw Points / Lines Draw Arcs / Cirdles Pattern Text Milling Operations
l [\CNC-Calc v6 Tutorial 1 cd* %) Untitled ™ abx
NCassitart 2 T1 M06 S2000 F800.000
Descriptor: 2 (FACING)
- 3 600 X-110.000 Y-50.000
4 .G00 210.000
5 G00 Z0.100
6 GO1 X90.000
7 603 Y-25.000 I0.000 J12.500
§ GOL X-90.000
9 G02 Y0.000 I0.000 J12.500
0 G01 X90.000
22 GO3 Y¥25.000 I0.000 J12.500
= 22 GO1 X-90.000
= 13 602 Y50.000 I0.000 J12.500
Cycles / Macros 14 /G01 X90.000
Program Start and End ][22 €0 X100.000
Tool change 2|26 coo z10.000
Program comment 17 GO0 X-110.000 Y-50.000
GO0 Rapid move “||2s coo zo.o000
GO1 Linear move -
02 Clockwise arc move Ujj2# (601 x90.000
603 Counterclockwise acmove |20 GO3 Y-25.000 I0.000 J12.500
gg;aweﬂh , . 22 GO1 X-90.000
Iypothetical axis interpolati. .
G0 Exact stop check for one b gic02 ¥0.000 10.000 J12.500
G10 Data setting mode (Standa. 23601 X90.000
11 Data setting mode cancel 24 GO3 ¥25.000 I0.000 J12.500
glgl;u}arcuulglna:emujecan 25 G0O1L X-90.000
G175 plane spesifoation 26 602 ¥50.000 I0.000 J12.500
G182 plane specification 27 GO1 X90.000
G19Y2 plane specicaon 28 |GO1 X100.000
nglish units -
621 Metic urits 291600 210.000
G22 Stored stroke check ON 30
(G23 Stored stroke check OFF
G25 Soindle soeed fluctuation d... ¥
|\Calodate feadond Speed, icepsedfo ok Carsen MO ey el 130,Col 22,502 bl o RIS 0236 LA,

Now save the NC program as CNC-Calc v6 Tutorial 2.NC
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12. Tutorial 3
Contour milling (Mill)
CNC-Calc v6 can generate contour milling - with and without radius compensation.

There are several machine types in CNC-Calc, but the most commonly used are [ISO

G-code programming and Heidenhain plain text.
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This tutorial demonstrates how the above 2-dimensional part can form the basis of

NC-codes for various types of machining.

Note  This tutorial builds upon the result from CNC-Calc v6 Tutorial 1.



44

12.1. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

@ H943)+ CIMCO Edit v6.0 SR

| Editor | NCFuntions  Backplot  File Compare  Transmission  CNC-Calc Window ~ Help ™
(2% = i r‘ B= O O X Del - @ Find Previous L § NextTool change
D 7| x N =y ||[50Tuming W I E N > Append File ¥ @JFind Next =2 1 Previous Tool change
¥ «
New Open Close Save Save Print | Copy Cut Paste Select Undo Redo Find Go to Line/Block
o o = e = E]E] o Al ¥ Insert File %, Replace Rambe

File File Type (7] Edit Find

getnp: B‘ngms ;E E
= General Plugins
Editor Select plugins

Fiiting
= File types [] Disable Backplot Disable NCBase
Colors ) o )
O [] Disable advanced simulation Disable DNC:Ma clisnt
Load/Save [] Dissble DNC/Serisl commurication [ Dissble CNC-Cale
File compare o ) )
el [] Disable il compare [] Disable Mazatrol Viewer
Backplot [C] Disable advanced NC-Funcions
CNECalo {
Muli Channel  Configurstion password
Tool List Configuration password:
Other
Global Colors
Etemal Commands
Mazstrol Viewer [IE=licpaiy
Plugins

[ Hep | [ Defeur ] [ cancel | [

To open a drawing, click on CNC-Calc indicated by A and then on Open Drawing
indicated by B.

@ H9d)+ CIMCO Edit v6.0 - = x
: Editor  NCFundtions  Backplot  File Compare  Transmission | CNC-Calc | Window ™ Help ~

2 ovenoman | @ Rmamon XY & i S O B O A b e B
I save ¥ 2 zoom Al Xt ™ mmw| -/ /AL A S¥D a )

New Zoom Center Two Rectangular Bolt Circular Bolt Text A ik Ol o | (e (3

orwing 7 Seup e | 57 zoomwinaon | X 3 2 0| © X N = &0 | B2k some 2\ | "ot Gochoeem | ey @ | DI B/ @[]

File Modify DNy Points / Lines| | Text

View Snap Draw Arcs / Circles Pattern Milling Operations

Select the file CNC-Calc Tutorial 1 and Open E

(29 CNC-Calc v2 Drawings o Z e A

click Open.

File name: [CNC-CalcVZDrawing.cd.cdd ] [ Open ]

Files of type: [CNE-CaIc Drawing files (*.cdd, *.dxf) [ Cancel ]

Note If you hold the cursor over an icon for a moment, a short description of the
icon’s functionality will appear.



12.2. Creation of Contour toolpaths

To begin the creation of an NC program
for the contour operation, select the
Generate CNC-Toolpath for Contour
Milling by clicking on the icon

indicated by arrow A.

Write CONTOUR in the Comment
field.

This text will be included at the start of
the final NC code for this operation.
When multiple operations exist in the
same NC program, the comments will
help to locate and identify the start of
each operation.

Click on the outlining contour at the
place indicated by arrow B.

This highlights the outline contour; the
contour arrows indicate the direction the

tool will travel.

What side the tool will machine is
controlled by the Work Side drop down

box on the General tab in the parameters

dialog.

Click on Parameters by arrow C.

ISO Milling - | |
B Qo & | A @&
Milling Operations
A
‘@ Editor NC Functions Backplot File Compare T

D 2 Open Drawing ~ Q @ zoom Out XT3
L) Save ¥ @ Zoom All Xt e

New Zoom

Drawing || Setup CNC-Calc In @ Zoom Window || Y 3¢ o

File View Mo

ECNC-EaIc B Tutorial 1 .cdd @ CNC-Calc v6 Tutorial 2.NC

Contour Miling

Comment:
CONTOUR

[[]Single Step

Select Contour

Reverse Contour

Select Entrv Point
[ Show Toolpath ] [ Parameters ]

[ Back. ] [ New ]‘\

[ EsportEditor | [ Export Clipboard | C

Enter the values in the Parameter dialog as shown below.



46

. Contour Milling Parameters X
General Tab contains all the general parameters Soed s bl ot bl ot
that are used for roughing and finishing in both g et
depth and side cuts. e
10 00
Safe Distance: End Depth:
. . . 20 5.0
Cutter Diameter: The diameter of the tool in
Stock to Leave
Stock to Leave XY: Stock to Leave Z:
use. T w
Egpen:annn
Apply on Roughing Sidecuts
Retract Height: The height to which the tool e -
will move between contours, and where it will ok side ;
stop at the end of the operation.

Safe Distance: The distance above the part, where the feedrate will change from rapid
to cutting speed.

Start Depth: This is the top of the stock.

End Depth The depth at which the last cut will be taken. This value is corrected by
the Stock to leave Z value.

Stock to Leave XY: The amount of stock that is left in the XY/side direction at the
end of the operation (after both Roughing and Finishing).

Stock to leave Z: The amount of stock that is left in the Z/depth direction at the end of
the operation (after both Roughing and Finishing).

Apply on Roughing Sidecuts: If this check box is checked, the compensation type
will be applied to both roughing and finishing side cuts. Otherwise computer
compensation is used for roughing cuts, and the selected compensation type for
finishing cuts.

Compensation Type: This is the compensation type used for the operation.
Work Side: This field determines on which side of the contour the tool will pass.

Together with the selected direction of the contour it determines if the milling type

will be climb or conventional.
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Side cuts Tab Configures the cuts taken in
the XY direction.

Use Side Cuts: If this check box is
checked the operation will perform the
cuts defined by the parameters. Otherwise,
only one cut at the final contour will be
performed.

Number of Passes (Roughing): The
number of roughing side cuts in the

operation.

Spacing (Roughing): If more than one

Contour Milling Parameters

General | Side Cuts | Depth Cuts | Lead In/Out
Use Side Cuts

Roughing Passes Finish Passes

Number of Passes: Number of Passes:

Spacing: Spacing:
2.0

Machine finish passes at

(&) Final Depth O 4l Depths

Finish Overlap
Overlap Distance:

0.1

100

roughing pass is taken, this is the distance between them.

Number of Passes (Finish): The number of finishing side cuts in the operation.

Spacing (Finish): The distance of each finishing pass.

Final Depth: If this check box is checked, the finishing passes will only be taken at

the final depth.

All Depths: If this check box is checked, the finishing passes will be taken at every

depth.

Overlap Distance: The distance that all the finishing laps will overlap, in order to

smooth the surface.
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Depth cuts Tabs Configures the cuts taken in the [ contour uitting Parameters x|

General | Side Cuts | Depth Cuts | Lead In/Out
Use Depth Cuts

Z direction.

Roughing Passes Finish Passes
Max Roughing Steps: Number of Cuts:

Use Depth Cuts: If this check box is checked, 20 :

Use Even Depth Cuts Steps:

the operation will perform the cuts defined by

the parameters. Otherwise, only one cut at the S

[ Linearize Helix Movements

final depth will be performed.

Toolpath Linking
() By Depth () By Contour

Max Roughing Steps: The maximum cut that

will be taken in a roughing cut.

Use Even Depth Cuts: If this check box is
checked, all the roughing passes will have the same distance. If it is left unchecked,
cuts will be taken at the Max Roughing Steps distance, and any rest material will be

taken with the last cut.

Number of Cuts (Finish): The number of finishing depth cuts in the operation.
Steps (Finish): The distance of each finishing pass.

Linearize Helix Movements: Some machines cannot make helix movements, and if
this check box is checked, all helix movements will be converted to lines in the NC

operation.

Linearization Tolerance: When the helix is converted to lines, this will be the

maximum error for the final lines.

By Depth: This is only used if multiple contours are milled in the same operation. If
selected, the cut on each depth will be performed on all contours, before any cuts are

made at a new depth.

By Contour: If selected, one contour will be milled from start to finish, before the

next contour 1s worked upon.
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Lead in/out tab Configures the way the tool Will  [Contour hitting Parameters %)

approach the contour at the start/end of the eneal 5o Cus | Deph Cu] Leadnfut

Use Lead In/Out Parameters

roughing, and for each finishing pass. = LeadOu

Use Line Use Line

Line Length: Line Length:

5.0 5.0

The use of lead in/out is optional, when the © Perpendcuar © Perpendculr

(O Tangent O Tangent
compensation is set to computer or none. It is BlUseie FlUwhn

Radius: Radius:
however mandatory, when any compensation is 50 50

Sweep: Sweep:
performed by the controller. 500 00

Feedrates
[[] Use custom feedrates

Use Lead In/Out Parameters: Enables or

disables the lead in and out.

Use Line: Enables or disables the lead in/out lines.
Line Length: The length of the lead in/out line.

Perpendicular: If this is selected, the line will be perpendicular to the following

element for lead in, and the previous element for lead out.

Tangent: If this is selected, the line will be tangent to the following element for lead

in, and the previous element for lead out.

Use Arc: Enables or disables the lead in/out arcs.

Radius: The radius of the lead in/out arc.

Sweep: The sweep angle of the lead in/out arc.

The two arrows in the middle of the dialog are used to copy all values from lead in to
lead out, and vice versa.

Now, close the parameters dialog with OK and click on Export Clipboard. The NC

operation is now in the clipboard, and it is ready for insertion.

Change the window to that of the NC program and press Ctrl-End to move to the very
end. Insert the text from the clipboard, either by pressing Ctrl-v, or selecting Editor in

the menu and then selecting the Y Paste icon in the toolbar.
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The NC program in the Editor now consists of two operations, and currently they are
both made with the same tool. Now we need to insert a new tool for the contour

operation.

12.3. Inserting a Tool with Feed and Speed Calculator

Follow the steps from the previous tutorial for the Feed and Speed on page 41.
Instead of the values used there, use the following values:

Tool #: 2

Diameter (D) in mm: 10

# Flutes (Z): 4

Feed per tooth (Sz) in mm: 0.06
Cutting Speed (V) in mm/min: 175

Now, the last two values have been calculated and inserted in the dialog.
They should be:

RPM: 5 5 70 Feed and Speed Calculator
Feedrate (F) in mm/min: 1336.9015 ek ,
Diameter (D] in mm:
10
Correct the RPM to 5500 and then Feedrate (F) in 1 Flutes )

4

mm/min: to 1320. Feed per tooth (S2) in mm:

0.068
Cutting Speed (V] in mm/min:

Now the Feed and Speed dialog should look like the one to 1727876
the right: po 5500
Feedrate (S) in mm/min:
13200
Click on Export Clipboard to copy the generated line to ® Metic O Inches
the clipboard.

Export Editor Export Clioboard

Change to the NC program in the editor. After the contour

operation was copied to the editor, the cursor is at the very end of the program. In
order to insert the tool line from the clipboard, we must locate the start of the contour
operation. Since the comment CONTOUR was inserted, it is easy to locate the start of

the operation.

Find the text CONTOUR, either by pressing Ctrl-f, or selecting Editor in the menu

Ve

and then the % Find icon in the Find toolbar.
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Go to the start of the comment line and insert the text from the clipboard.

The NC program should now look like the following.

* ﬂ ng )= CIMCO Edit v6.0 - [C\CIMCO\CIMCOEdit6\Samples\CNC-Calc v6 Tutorial 2.NC *] - 2 X
‘ | Ear;\ NCFunctions  Backplot  File Compare  Transmission  CNC-Calc Window ™ Help~ = & X
D fQ [ﬁ g ; Sorae . % é j} 0 ﬁDel - @ Find Previous ¥ NextTool change
— . 00 e e e * Append File @/ Find Next Gomlmmockf Previous Tool change
New Open Close Save Save Print Fe opy  Cu edo i
pen close save - save prnt | [ ] o

%y Replace Number
File il File Type ] Edit Find

(¥ Insert File

L " [CNC-Cale v6 Tutorial 1.cd* %) CNC-Cale 8 Tutorial 2NC 4bx
NCAssistant 24 GO3 ¥25.000 I0.000 J12.500 [a]
25 /GO1 X-90.000
26 G02 Y50.000 I0.000 J12.500
27 |GOL X90.000
28 GO1 X100.000
29 GOO Z10.000
30 T2 MO6 $5500 F1320.000|
31 (CONTOUR)
32 GOO X-79.895 Y54.895
33 GO0 Z10.000
32 GOO Z2.000
35 G01 z-1.667
36 GO1 X-83.430 Y51.359
Gy 37 GO3 X-76.359 I3.536 J3.536
38
39
40
41
2
43

Desciiptior:

Modify

= G02 X-62.500 Y57.100 I13.859 J-13.859
GoamS e Erd]

o e GO1 X62.500 Y57.100

Program comment G02 X82.100 Y37.500 10.000 J-19.600
GO0 Rapid move G01 Y-37.500

G01 Linear move G02 X62.500 Y-57.100 I-19.600 J0.000

GO2 Clockwise arc move
G03 Counterclockwise arc move G01 X-62.500 Y-57.100

gg;awenlh I 21 G02 X-82.100 Y-37.500 I0.000 J19.600
iypothetical asis interpolat. e

309 Exact stop check for one b, 45601 Y37.500

10 Dt setting mod (Stands 26 G02 X-76.359 Y51.359 I19.600 JO.000
11 Data setting mode cancel 47 G02 X-74.517 Y51.697 TI1.165 J-1.165
615 Polar coordinate mode can. 25 GO3 X-72.654 Y51.876 I0.775 J1.721

G16 Polar coordinate mode

G175 plane speciioation 29 G02 X-62.500 Y55.100 I10.154 J-14.376

G18XZ plane specification 50 GO1 X62.500 ¥55.100

G19Y2Z plane specification 51 G02 X80.100 Y37.500 I0.000 J-17.600

G20 Englsh units 52 GO1 X80.100 Y-37.500

322 Stored stioke check ON 53 G02 X62.500 Y-55.100 I-17.600 J0.000

(G23 Stored stroke check OFF 54 G0O1 X-62.500 Y-55.100

625 Soinde soeed uctusiond.. || 55 02 %-80.100 Y-37.500 T0.000 I17.600

56 GO1 Y37.500 o)

[ cdadateFesgandspeed ... \cen;sedtoFrank CorkenDEMOKey Ln30/140, Col23, 3257 bytes INS 1LsidLAM,

Save the NC program as CNC-Calc v6 Tutorial 3.NC
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13. Tutorial 4
Pocket milling (Mill)

CNC-Calc v6 can generate pocket milling. There are several machine types in CNC-

Calc, but the most commonly used are ISO G-code programming and Heidenhain

plain text.
150
12.5 125
S 3
7
/ R 12.5 ()
R 5 ()
3 ©
510 ()
A\ /7
>
R 12.5 (x4)

12.5

This tutorial demonstrates how the above 2-dimensional part can form the basis of

NC-codes for various types of machining.

Note This tutorial builds upon the result from CNC-Calc v6 Tutorial 1.
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13.1. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

@ H924)+ CIMCO Edit v6.0 -5 x

| Editor | NCFuntions  Backplot  File Compare  Transmission  CNC-Calc Window ~ Help ~
(29 F; a 2 ?L 0 O X Del - @ Find Previous | § NextTool change
D = | x N =y ||[50Tuming [ W & N > Append File ¥ @JFind Next 2 1 Previous Tool change
¥ R
New Open Close Save Save Print | Copy (Cut Paste Select Undo Redo Find Go to Line/Block
o = = As = @@E} o All ¥ Insert File %, Replace Renbe
File File Type ] Edit Find

g.ﬂlpf B‘“E ns :EE a
= General Plugins

Editor

-~ Select

Piting R
= File types [ Disable Backpot Disable NC-Base

Colors [ Disable advanced simulation Disable DNC-Ma client

Block numbers

Load/Save [ Disable DNC/Seial communication  [] Disable CNC-Cale

File compare _ ’ )
Machine [ Disable Fil compare [ Disable Mazatrol Viewer

Backplot [ Disable advanced NC-Functions
CNC-Cale
Multi Channel Configuration password

Tool List Configuration password:
Qther

Global Colors

Etemal Commands

Mazatrol Viewer [IEEeliclpaly

Plugins

) [ pefaut | [ cancel ] |

To open a drawing, click on CNC-Calc indicated by A and then on Open Drawing
indicated by B.

@ H9d)+ CIMCO Edit v6.0 - = x
: Editor  NCFundtions  Backplot  File Compare  Transmission | CNC-Calc | Window ™ Help ™

3 Open Drawing ~ Q @, zoom Out Va8 ol AR NIkt + =1 @ O [OF Bat B O A A |50 milng -
[ save ¥ & Zoom All Xt = W -/ /S AL A S¥D a ,
New Zoom Center Two Rectangular Bolt Circular Bolt Text i =k [t W H (R
orwing 7 Seup g | 57 zoomwinaon || X 3 2 0| © X N = &0 | B2k some 2\ | "ot Sichoaem | ey @ | OB A @[]

File Modify Text

View Snap D Points / Lines| | Draw Arcs / Circles Pattern Milling Operations

Select the file CNC-Calc Tutorial 1 and click  |open E
Look jn: | 9 CNC-Cale v2 Drawings Q@2 E
. :

Open.

File name: [CNC-CalcVZDrawing.cd.cdd ] [ Open ]

Files of type: [CNE-CaIc Drawing files (*.cdd, *.dxf) [ Cancel ]

Note If you hold the cursor over an icon for a moment, a short description of the
icon’s functionality will appear.



54

13.2. Creation of Pocket toolpaths

To start creating an NC program for the
pocket operation, select the function
Generate a CNC-Toolpath for Pocket
Milling by clicking on the icon

indicated by arrow A.

Write the text POCKET in the
Comment field.

This text will be included at the start of
the final NC code for this operation.
When multiple operations exist in the
same NC program, the comments will
help to locate and identify the start of
each operation.

Click on the inner contour where
indicated by arrow B. This will highlight

the inner contour.

ISO Milling - |l

- B A &) #) A a3

(

‘\l-\ﬁlling Operations

A

-/ Editor NC Functions Backplot File Compare T

D 2 Open Drawing ~ Q @ zoom Out XT3
by Save @ Zoom All Xt e

New Zoom

Drawing || Setup CNC-Calc In @ Zoom Window || Y 3¢ o

File View Mo

|

ECNC-EaIc B Tutorial 1 .cdd @ CNC-Calc v6 Tutorial 3.NC

Pocket Miling .
Comment:
POCKET {
{ .- N\
[ Single Step ‘:“

(

Show Toolpalh] [ Parameters L

(

Back ] [ New ]

(

Export Editor ] [ Export Clipboard ] c

Element Info
Click on Parameters by arrow C.
Enter the values in the Parameter dialog as shown.
General Tab Configures the parameters used T T P
for roughing and ﬁnishing in bOth depth and General | Side Cuts | Depth Cuts | Entry Strateqy | Lead In/Out
Tool
: Cutter Diameter:
side cuts. =
Depth Settings
Retract Height: Start Depth:
Cutting Diameter: The diameter of the used b 100 s o0
ale Uistance: ni epth:
tOOl 20 -4.0
) Stock to Leave
Stock to Leave XY: Stock to Leave Z:
0.0 0o
Retract Height: The height to which the tool Compessin
ompensation Type
will move between contours, and where it will o -
. Milling Type
stop at the end of the operation. o ®cin
Safe Distance: The distance above the part

where the feedrate will change from rapid to cutting speed.
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Start Depth: This is the top of the stock.

End Depth The depth at which the last cut will be taken. This value is corrected by

the Stock to leave Z value.

Stock to Leave XY: The amount of stock that is left in the XY/side direction at the
end of the operation (after both Roughing and Finishing).

Stock to leave Z: The amount of stock that is left in the Z/depth direction at the end
of the operation (after both Roughing and Finishing).

Compensation Type: This is the compensation type used for the operation.

Conventional: When checked, the operation will be generated using conventional

milling.

Climb: When checked, the operation will be generated using climb milling.

Side Cuts Tab Configures the cuts taken in the Pocer e Porerers =
XY direction' General | Side Cuts | Depth Cuts | Entry Strategy | Lead In/Out
HiRa st o Sk
30 1
Max Roughing Spacing: The maximum side Soechs o
stepover used in the roughing of the part. FrihPasees o
(@ AtFinal Depth O At all Depths
Finish Overlap
.« o Overlap Distance:
Number of Passes (Finish): The number of i 0
finishing side cuts in the operation. iy srerihe
Disabled Max
Spacing (Finish): The distance of each finishing
pass.

At Final Depth: If this check box is checked, the finishing passes will only be taken
at the final depth.

At All Depths: If this check box is checked, the finishing passes will be taken at
every depth.
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Overlap Distance: The distance that all the finishing laps will overlap in order to

smooth the surface.

Roughing Smoothing: This slider controls the amount of smoothing used. The higher
the value (rightmost), the smoother the resulting toolpath will be.

Depth Cuts Tab Configures the cuts taken in the Z direction.

Pocket Milling Parameters
Use Depth Cuts: If this check box is checked, the UIDS;hE: Pephfuls EriyStotogLead n/Ou
operation will perform the cuts defined by the i F Frish Pasees
parameters. Otherwise, only one cut at the final — !
depth will be performed. o

Helix Linearization

[[] Linearize Helix Movements

Max Roughing Steps: The maximum cut that will

be taken in a roughing cut.

Toolpath Linking
O By Depth (® By Pocket

Use Even Depth Cuts: If this check box is
checked, all the roughing passes will have the
same distance. If it is left unchecked, cuts will be

taken at the Max Roughing Steps distance, and any rest material will be taken with the

last cut.

Number of Cuts (Finish): The number of finishing depth cuts in the operation.
Steps (Finish): The distance of each finishing pass.

Linearize Helix Movements: Some machines cannot make helix movements, and if
this check box is checked, all helix movements will be converted to lines in the NC

operation.

Linearization Tolerance: When the helix is converted to lines, this will be the

maximum error for the final lines.

By Depth: This is only used if multiple pockets are milled in the same operation. If
selected, the cut at each depth will be performed on all pockets before any cuts are
made at a new depth.

By Pocket: If selected, one pocket will be milled from start to finish before the next

pocket is worked upon.
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Entry strategies Tab Configures how
the tool cuts from one Z level to the

next.

Plunge: When this is selected, the tool

will move straight down.

Ramp: With the ramp entry, the tool
moves down to the Ramp Clearance
above the part. Then it makes a ramp
movement with the length Ramp

Length and the angle Ramp Angle.

Helix Entry: Moves down to Helix
Clearance above the part. Then it will
spiral down with the angle Helix Angle
in a circular movement with a diameter
between Helix Diameter and Minimum
Helix Diameter. How big the actual
diameter will be depends on the
geometry.

Lead in/out Tab Configures the way
that the tool will approach the contour at
the start/end of the roughing, and for

each finishing pass.

The use of lead in/out is optional when
the compensation is set to computer or
none. It is however mandatory when any
compensation is performed by the

controller.

Use Lead In/Out Parameters: Enables
or disables the lead in and lead out.

Use Line: Enables or disables the lead
in/out lines.

Line Length: The length of the lead

in/out line.

Pocket Milling Parameters
General | Side Cuts | Depth Cuts | Entry Strateay | Lead In/Dut
Entry Strategy
O Plunge
O Ramp
Ramp Parameters
ameters
Helix Angle: Helix Clearance:
50 20
Helix Diameter: Minimum Helix Diameter:
30 0.2
[ 0K ] [ Annuller
Pocket Milling Parameters

General | Side Cuts | Depth Cuts | Entry Strategy | Lead In/Out

LeadIn

Use Line
Line Length:
5.0

(® Perpendicular
O Tangent

Use Arc
Radius:
5.0

Sweep:

Feedrates
[ Use custom feedrates

Lead Out

Use Line
Line Length:

(®) Perpendicular
O Tangent

Use Arc

Radius:

Sweep:

50

50

] [ Annuller
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Perpendicular: If this is selected, the line will be perpendicular to the following
element for lead in, and the previous element for lead out.

Tangent: If this is selected, the line will be tangent to the following element for lead
in, and the previous element for lead out.

Use Arc: Enables or disables the lead in/out arcs.

Radius: The radius of the lead in/out arc.

Sweep: The sweep angle of the lead in/out arc.

The two arrows in the middle of the dialog are used to copy all values from lead in to

out, and vice versa.

Now close the parameters dialog with OK and click on Export Clipboard. The NC

operation is now in the clipboard, and is ready for insertion.

Change the window to that of the NC program and press Ctrl-End to move to the very
end. Insert the text from the clipboard, either by pressing Ctrl-v, or selecting Editor in

the menu and then selecting the ) Paste icon in the toolbar.
The NC program in the Editor now consists of three operations, and since we use the
same tool for the contour and pocket operations we will not insert a tool before the

pocket operation.

Now save the NC program as CNC-Calc v6 Tutorial 4.NC
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14. Tutorial 5
Backplot in the Editor (Mill)

One of the advantages of running CNC-Calc inside CIMCO Edit v6 is that the editor
can be used to manipulate and backplot the NC programs generated in CNC-Calc.
In the following, we will setup the backplot and verify the program.

14.1. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
Backplot indicated by C is unchecked.

@ WHaodg)+ CIMCO Edit v6.0 -
‘ Window * Help

| Editor | NCFuntions  Backplot  File Compare  Transmission  CNC-Calc
= - B @ =
D r; \X g g L s0Tuning m|N W x I :k L} 0 0 )FDEI & Find Previous =) | NextTool change
d » — =l . ¥ Append File @/ Find Next 1 Previous Tool change
New Open Close Save Save Print | Copy Cut Paste Selet Undo Redo Find Go to Line/Block
pen close sme seve pnt | [ ] ] v ) nset Fil % Repace .

File File Type (r] Edit Find

Setup: Plugins

= General Plugins

Editor
Select
Pinting elect plugins

 File types [] Disable Backplt Disable NC-Base
Colore [] Disable advanced simuation foatie. DNC Ma client
Block rumbers
Losd/Save [ Disable DNC/Serial commurication [ Disable CNC-Cale

File compare: - ’ )
Mt [ Disable File compare [ Disable Mazatrol Viewer

Backplot [ Disable advanced NC-Functions
CNC-Cale
Muli Channel Configuration password
Tool List Configuration password:
Other
Global Colors
Extemal Commands
Mazatol Viewer

Type fle path:

[_Heo ][ Defaur | [ cancel ||
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To open an NC Program, click the

open program icon indicated by

‘*‘qus ) #

Editor | NC Functions Backplot

File Compare Transmission C

a x g g '_" 150 Milling - F}
New | Open Save Szve Prlnt @ @ ‘

arrow A.

This will open the Open File dialog,

Segi l 1) Samples

(150 MILL

()Mazatrol

(MillPlus

()Multi Channel

() Siemens 840D

&) chc-Cale ve Tutorial 2.NC

& [ 2]
Please select the file from the last Finav: | CNC.Calc v6 Tutarisl 4NC | (A

tutorial and click Open. Fitype:

where the file you want to open can

be selected.

{150 Milling Files *NC."NCL;*IS0;".NCF) [ Annuler |

[[] &bn som skrivebeskyttet

You should now see the NC program from the last tutorial.

CIMCO Edit v6.0 - [C\CIMCO\CIMCOEdit6\Samples\CNC-Calc v6 Tutorial 4NC] - 2 X
Window ™ Help~ = & X

#)09
| Editor | NCFuntions  Backplot  File Compare  Transmission  CNC-Calc
D) 22 0% ol W 5 e AR DO @
(% Append File @/ Find Next
New Open close Save save an @@.-B pry Cut Paste Selet Undo Redo ) Find 5, Go to Line/Block
Al () Insert File ¥y Replace Number
File File Type = Edit Find

§ NextTool change

1 Previous Tool change

) CNC-Cale vE Tutoral 4NC | apx
NCssistant 1 |F1 M06 S2000 F800.000

(FACING) El

G00 X-110.000 Y-50.000

G00 Z10.000

G00 Z0.100

GO1 X90.000

G03 Y-25.000 I0.000 J12.500

G01 X-90.000

G02 Y0.000 I0.000 J12.500

GO1 X90.000

G03 Y¥25.000 T0.000 J12.500

GO1 X-90.000

G02 Y50.000 I0.000 J12.500

Cycles / Macros 14 GO1 X90.000

15|G01 X100.000

16 GO0 210.000

Desciiptior:

CaNow R U

M
S

Modify

GRR

Program Start and End

Tool change
Program comment 17 GO0 X-110.000 Y-50.000
GO0 Rapid move 18 GOO Z0.000

GOT Linear move :
G02 Clockwise arc move 29 G01 X90.000

603 Counterclockwise arc move 20 GO3 Y-25.000 I0.000 J12.500
GO4 Dwel 21 GO1 X-90.000

GO7 Hypothetical axis interpolati...
309 Exact stop check for one b, 22 G02 Y0.000 I0.000 J12.500

610 Data setling mode (Stand... 23|GO1 X90.000
G11 Data setting mode cancel 24 GO3 Y25.000 10.000 J12.500
15 Polar coordinate mode can. 25|G01 X-90.000

G16 Polar coordinate mode

G175 plane spesifcation 26 G02 ¥50.000 T0.000 J12.500
G18XZ plane specification 27 GO1 X90.000
G13YZ plane specifcation 28 |GO1 X100.000
G20 Englsh units 29 GO0 210.000
etric units
322 Stored stioke check ON 30 T2 M06 S5500 F1320.000
(523 Stored stroke check OFF 31 (CONTOUR)

625 Soinde soeed fuctuaion d..)|| 3, o0 x-79.895 v54.895

[Fd ] [Cad |33 co0 z10.000 o

... \ce;sedtofrankCarkenDEMOKey Ln1/s51,Coll, 23452bytes INS 1LATI06AM,
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14.2. The first backplot

When the NC program has been loaded into the editor, it is possible to backplot it.

Click on the Backplot tab indicated by ,@ H943 ) ¢

Editor NC Functions Backplot File Compare Trans

arrow A. Then click on the & icon Jp Jroeatfie - @ @ @ r r

se Backplot

Backplot View Top Fr

. . Zoom Zoom Fit To
indicated by B to backplot the NC Window [ Backptot setB | 0" G o - peae
F]

File

program. L &) CNC-Cale v6 Tutorial 4NC ‘

NC-Assistant
Description:
I

1 [r1 M06 $2000 F800.
2 (FACING)
3/600 X-110.000 Y-50

Now the screen should look like the one below.

Transmission CNC-Calc Window ™ Help~ = & X

>, T BackplotFile ~ =3 ’ e /) _— Q Q Solid Model ) )
RIS Qe @ gV T & ® N\ X 5 ()= =)
3% Close Backplot - - dg e e ] ol & Zoom / Regenerate solid
Zoom Zoom FitTo View Top Front Left ViewFrom Measure Rotate  Show Toolpath Mode | Tool Tool 3 150 Millng

Backplot o
Window Backplot Setup In Out Window~ Reset ~ - Tool  Distance View~ Bounding Box~ Setup || (M Solid Setup
File ] View Toolpath Tool Solid Other

@ H24& )+ CIMCO Edit v6.0 - [CA\CIMCO\CIMCOEit\Samples\CNC-Calc v6 Tutorial 4.NC] - = x
Editor NC Functions Backplot File Compare

TRPCNC-Cale v6 Tutorial 4 NC. abx

1 T1 M06 $2000 F800.000
2 (FACING)

3 [500 X-110.000 Y-50.000

4 GO0 Z10.000

5 G00 20.100

6 GO1 X90.000

7 GO3 ¥-25.000 I0.000 J12.500
§ 601 X-90.000

9 G02 Y0.000 I0.000 J12.500
10 GO1 X90.000

12 603 Y25.000 I0.000 J12.500
22|G01 X-90.000

13 G02 Y50.000 I0.000 J12.500
14 GO1 X90.000

5|G01 X100.000

16 GO0 Z10.000

17 GO0 X-110.000 Y-50.000

18 GO0 Z0.000

19 G01 X90.000

20 GO3 Y-25.000 I0.000 J12.500
212|601 X-90.000

22 602 Y0.000 I0.000 J12.500
23601 X90.000

24 GO3 ¥25.000 I0.000 J12.500
25601 X-90.000

26 602 ¥50.000 T0.000 J12.500
27601 X90.000

28 |G01 X100.000

29 GO0 210.000 ~
30 T2 M06 $5500 F1320.000 -
31 (CONTOUR) X[ -110.0000] I:
32 GO0 X-79.895 Y54.895 T v 50,0000 J:
33600 210.000 c oz

ailonn on ann

&

| Feed:[ | Dist: [ 0.0000] T T
| Took [ 71 Totak| 170484387 2
] bW w e W,

Here, the toolpath is shown. It looks OK, but it can be configured to look a lot more
like the final part. To do this, we need to define the individual tools and the stock.
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14.3. Backplot tool setup.

The following steps will show you how to set up the tools used in the backplot.

AL

L=

Click on the Tool Setup ™
Backplot Tool toolbar indicated by arrow

icon in the

A. This will open the window Tool
Setup.

When backplot parsed the NC program, it

detected that two tools were being used.

Since these tools have not been defined,
the screen will look like the one to the

right.

In order to backplot the program
correctly, we need to define these two

tools.

By changing the type and the diameter of
the tools, we can create the correct setup.

Please select and enter the values for both

tools shown on the picture to the right.

These are the same tool values that were
used when the NC programs was
generated in CNC-Calc.

Now exit the configuration dialog with
OK.

g
Setup
Tool Setup
W1 - Default) Type:  Dismeter
End Mil Ball 4MM End Mil Ball v 4
W12 - Default)
End Mil Ball MM
Desciiption Type [} Lia
Endt Mil Flot SMM End il Flat 5 10
Enl Mil lat ShM End Mil Flat 5 20
End il Flat ShiM End il Flat 5 ;0
End Mill Flat SMM End Mill Flat 5 280
End Ml Ball ShM End Ml Ball 5 20
End il Ball ShM End il Ball 5 60
End Mill Bull SMM RO End Mill Bull 5 10
End Mil Bull M Fi1 End il Bul 5 210
End il Flat 10MM End il Flat 10 60 [v
Delete | [ Modiy | [ add | [ AsineTr |
Save tool information
Tool Setup
mn
Face il 30MM
12 Type: Diameter:
End Mill Flat 10MM End MillFlat v/ 10
Desciiption Type D L~
End bil Fat M End Mil lat 5 10
End hil Fat S End Mil lat 5 .0
End Mill Flat MM End Mill Flat 5 280
End bil Fat MM End Ml lat 5 20
End hil Ball SH End Mil Ball 5 .0
End Mill Ball SMM End Mil Ball 5 60
End bil Bull SMM RO End Mil Bul 5 10
End bl Bull SHM F1 End Mil Bul 5 210
End Mill Flat 10MM End Mill Flat 10 B0 v
Delte | [ Modiy | [ add | [ AsinwT2 |

Save tool information
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After the tools have been configured, the screen should look like the one below. Try
to find the tool changes and verify that the tool does indeed change when a tool

change is encountered in the NC program.

* H928 )+ CIMCO Edit v6.0 - [C\CIMCO\CIMCOEdit6\Samples\CNC-Calc v6 Tutorial 4NC] - X
Editor  NCFunctions | Backplot | File Compare  Transmission CNC-Calc Window ™ Help™ = & X
> T BackplotFile <o > ﬁ" \/ R [ Solid Model =
R Qe @ @O, ™) & = 3 FEE e
3% Close Backplot - ~- ~ ¢ ) & Zoom / Regenerate solid
Backplot o Zoom Zoom FitTo View Top Front Left ViewFrom Measure Rotate Show Toolpath Mode | Tool Tool 150 Millng -
Window [ Backplot Setup In Out Window~ Reset < = Tool  Distance View~ Bounding Box~ = = - setup || [Ty Solid Setup

File ) View Toolpath Tool Solid Other )

_ TRRENC-Cale v6 Tutorial 4NC

173 GO1 Y0.717

174 GO3 X25.717 ¥3.112 I-2.395 J0.000
175 GO1 X-25.717

176 G0O3 X-28.112 Y0.717 10.000 J-2.395
177 GO1 Y-0.717

178 GO3 X-26.783 Y-2.862 I2.395 J-0.000
179 G02 X-25.456 Y-4.283 I-1.234 J-2.484
180 GO3 X-23.839 Y-5.362 I1.617 J0.671
182 GO1 X27.967

282 G03 X30.362 Y-2.967 I0.000 J2.395
183 GO1 Y2.967

184 GO3 X27.967 ¥5.363 I-2.395 J0.000
185 |GO1 X-27.967

186 G03 X-30.362 Y2.967 I0.000 J-2.395
187 |GO1 Y-2.967

188 GO3 X-27.967 Y-5.362 I2.395 J-0.000
189 GO1 X-23.839

190 G02 X-22.151 Y—6.4B7 I0.000 J-1.828
292 GO3 X-20.464 Y-7.612 I1.688 J0.703
192 GO1 X30.217

193 G03 X32.612 Y-5.217 10.000 J2.395
94 GO1 Y5.217

295 GO3 X30.217 Y7.612 I-2.395 J-0.000
196 GO1 X-30.217

297 GO3 X-32.612 Y5.217 10.000 J-2.395
195 |GO1 Y-5.217

199 G03 X-30.217 Y-7.612 12.395 J0.000
200 |GO1 X-20.464

201 G02 X-18.776 Y-8.737 I0.000 J-1.828

B

|

202 GO3 X-17.089 Y-9.862 Il.688 J0.703 £,
203|G01 X30.793 %[ 221510] I: | 238330 Feed | 13200000] Dist: [ 6987.8467)] '757'
204 GO3 X34.862 Y-5.793 I0.000 J4.069 T -6.4870] J: [ -7.1300] Took | 12| Total 17048.4987

T v
205 GO1 Y5.793 oz 1.3500] K: 1.93500 bW w et
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14.4. Backplot Stock setup.

The following steps will show you how to set up the stock used in the backplot.

Click on the Solid Setup 11 icon in the
Backplot Solid toolbar, indicated by
arrow A. This will open the backplot
Solid Setup window.

The default values shown in the dialog
are based on the cutting moves in the NC
program.

Since the tool moves down in cutting
speed, the Z-max will nearly always be
too big.

The same is the case for the facing
operation. That will give a too large stock
along both the X- and Y- axes.

From the facing operation, we know that
the top of the stock should be Z:2.00.
From the drawing, we know that the
values of the corners are (-75.00, -50.00)
and (75.00, 50.00).

We now make the stock 2 mm larger
along the X- and Y-axes, so the values
will be the ones shown in the dialog to
the right.

Please enter these values and exit the
dialog with OK.

& solid Model

& Zoom / Regenerate solid

by Solid Setup

Solid A
Solid Setup i
Stock Dimensions
MinX: Min : MinZ:
EE1ES 7085 50712 o
@ Max X: Max Y: Max Z:
17755 110549 /5 2%
Dimensions: 2125 117.647 7.07
Options
Use a different color for each tool
[ Do not show tool setup when all tools are defined
[] Smooth surface
[] Stop if tool collision detected (rapid through stock)
[] Stop if cutting with tool shoulder
[7] Stop if cutting with tool shaft
[7] Stop if tool holder collision detected
Low Quality (Fast) Medium Quality High Quality (Slow)
Solid Setup W
Stock Dimensions
MinX: MinY: Min Z:
s 52(% s L 8%
@ MaxX: e MaxY: o Max Z: 2ia
5%
Dimensions: 154 104 7
[[] Use eylindrical stock
Options
[ Use a different color for each tool
[[]Do not show tool setup when all tools are defined
[ Smooth surface
[[] Stop if tool callision detected (rapid through stock)
[[] Stop if cutting with tool shoulder
[[] Stop if cutting with taol shaft
[ Stop if tool holder collision detected
Low Quality (Fast) Medium Quality High Quality (Slow)

3
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Now, everything has been configured and the backplot can be used to verify the

operations. The screen should now look like the one shown below.

@ H23)* CIMCO Edit v6.0 - [C:\CIMCO\CIMCOEit6\Samples\CNC-Calc v6 Tutorial 4.NC] - & x
‘ Editor  NCFunctions | Backplot | FileCompare  Transmission  CNC-Calc Window ™ Help~ = & X
o, 7 Backplot File ~ q q q ‘ @ ij !;;j @ ‘f 0 . Q ? |5 solid Model ol =]
N 2
R - \ = e = )
3X: Close Backplot g g qo (& Zoom / Regenerate solid [—”JUU[—]
Backplot Zoom Zoom FitTo View Top Front Left ViewFrom Measure Rotate  Show Toolpath Mode | Tool Tool 150 Miling <
Window [ BackplotSetup | In Out Window~ Reset - - - Tool  Distance View~ Bounding Box~ || - - setup | [Ty Solid Setup
File i View Toolpath Tool Solid Other 5|
 TRRCNC-Cale v6 Tutorial 4NC | 4bx
T1 M06 S2000 F800.000 »~
(FACING)

G00 X-110.000 Y-50.000
G00 Zz10.000

G00 Z0.100

GO1 X90.000

G03 Y-25.000 10.000 J12.500
GO1 X-90.000

G02 Y0.000 I0.000 J12.500
G01 X90.000

GO03 Y¥25.000 I0.000 J12.500
GO1 X-90.000

G02 Y50.000 I0.000 J12.500
14 G01 X90.000

15|G01 X100.000

6 GO0 210.000

17 600 X-110.000 Y-50.000

15 600 20.000

9 |G01 X90.000

20 GO3 Y-25.000 I0.000 J12.500
21 GO1 X-90.000

22 G02 Y0.000 I0.000 J12.500
23 GO1 X90.000

21 G0O3 ¥25.000 I0.000 J12.500
25 GOL X-90.000

26 G02 Y50.000 I0.000 J12.500
27 GO1 X90.000

28 GO1 X100.000

29 G0OO Z10.000 «
30 T2 M06 S5500 F1320.000 1

v e Nn gk LN R

M
S

GRR

(3 (CONTOUR) 110,0000] 1: [ ] Feed| ] Dist: [ 0.0000] &w
32 GO0 X-79.895 Y54.895 50.0000] J: [ | Took: | T1] Total| 17048.4387
33600 Z10.000 10.0000] K[ ] bW W oW W

1
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15.Tutorial 6
Drilling (Mill)

CNC-Calc v6 can generate codes for drilling in either canned cycles or as longhand.
There are several machine types in CNC-Calc, but the most commonly used are ISO

G-code programming and Heidenhain plain text.
15.1. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

* H9249 )+ CIMCO Edit v6.0 - = x
| Editor | NCFuntions  Backplot  File Compare  Transmission  CNC-Calc Window ™ Help ™
(= = . @ N
D r—a > g m "_" 150 Turning 3 (ES qu I =) N 0 0 >§Del & Find Previous = § NextTool change
o » — . ¥ Append File @/ Find Next 1 Previous Tool change
New Open Close Save Save Print o] Copy Cut Paste Select Undo Redo Find Go to Line/Block
B - = e - @‘E\E‘ o Al ¥ Insert File % Replace Nomber

File File Type £l Edit Find

Setup: Plugins

= General Plugins
Editor
Finting Select plugins
= File types [ Disable Backplot Disable NC-Base
Colors [ Disable advanced simulation Disable DNC-Max client
Block numbers
Load/Save [ Disable DNC/Serial communication  [] Disable CNC-Cale
Fi compre [ Disable File compare [ Disable Mazatrol Viewer
Machine
Backplot [ Disable advanced NC-Functions
CNC-Calc
Multi Channel Configuration password
Tool List Configuration password:
Other
Global Colors
Extemal Commands

Type file path:

[ Hep | [ Defeur ] [ cancel | [

To open a drawing, click on CNC-Calc indicated by A and then on Open Drawing
indicated by B.

@ H924)+ CIMCO Edit v6.0 _ = ox
Editor  NCFunctions  Backplot  File Compare  Transmission | CNC-Calc | Window ~ Help
} Open Drawing ~ Q @, Zoom Out X T 37 [ g™ [ 332 [ o — | O @ O Q3N B O A A SO |

[ save @ Zoom All X7 = |-/ /AL A JI¥D a

New Zoom Center Two Rectangular Bolt Circular Bolt || Text TR EEE
Drawing %7 setup alc In | @/ZoomWindow || 3 3 |2, O || O X | =& 0O || radius points N "\ - Hole Pattern  Hole Pattern || Entry a LA}”——‘@‘&Q‘

File View Modify Snap DM Points / Lines Draw Arcs / Circles Pattern Text Milling Operations
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Select the file CNC-Calc Tutorial 1
and click Open.

Open

Look in: | (9 CNC-Calc v2 Drawings vv'] ¢ ¥ e -

File name: CNC-Calc v2 Drawing.cd.cdd
Files of type: | CNC-Calo Drawing fies ("cdd, ) ||

Note If you hold the cursor over an icon for a moment, a short description of the

icon’s functionality will appear.

15.2. Generate a drill cycle

Start with selecting the programming
format of the NC-program, the field
indicated by arrow A.

Select: ISO - Milling.

Then select Generate a drill Cycle by
clicking on the icon indicated by arrow
B.

Write the comment DRILLING in the
Comment field.

This text will be included at the start of
the final NC code for this operation.
When multiple operations exist in the
same NC program, the comments will
help to locate and identify the start of
each operation.

Click on Drill Parameters, to open the
parameter dialog. window shown

below.

15O Milling - @

& H A a |

| _ ﬁ‘ (jg%

Milling erations A
B
Drilling
Comment:
DRILLING

[]Use Selection Filter

( Filter | [ Diill Parameters |

| ReorderCic | [ Reorder Rect |

New
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Drilling Parameters

Driling Type
Standard Peck Driling v
Depths
Retract Plane:
10.0
Safe Distance:
() Incremental () Absolute
20
Feedrates
(%) Use Plunging
2000
First Depth:
1.0

Controller Type

Reference Plane:

Depth:
(®) Incremental

() Absolute

Output Type
(%) Canned
O Longhand
00
Threading
7.0
Dwelling
Cancel ] [ OK

For this drilling operation, please enter the parameters shown. Notice that in this

example it makes no difference if Incremental or Absolute are selected as Safe

Distance and Depth, since these incremental values refer to the Reference Plane,

which is 0.

For the selection of the location of the holes several options are available:

1. Select each hole location with the cursor. In order to get the correct hole center

for circles and arcs, the Snap to Center @ function should be used

2. Select the actual circle or arc. This will create a new hole location, at the

centre of the circle/arc.

3. Use window selection with or without filter. If the filter is used, it is possible

to limit the selection to circles or arcs in different ranges.

In the following we will use the filter to select the corner holes, but not any of the

arcs.




By setting up the filter as shown, we will Selection Filter
limit the window selection to include D;"IP””'S )
Ircles Arcs
only circles in the range from 0 to 10 in O Al Cicles O Allaves
. () No Circles () No Arcs
dl ameter. (%) Circles in Range O Arcs in Range
Circles min. Diameter:
0.0
Circles max. Diameter:
100
Cancel ] | 0K

Now enable the Use Selection Filter in the left hand pane, and then make a window
selection that includes the entire drawing.
When this selection is made, only the four corner holes should be selected.

Click on Export Editor. The following program is displayed in the editor.

(DRILL)
GO0 X12.5 Y87.5

G00 Z10.0

G83 X12.5 Y87.5 Z-7.0 R2.0 Q1.0 F200.0
X137.5

Y12.5

X12.5

G80

The order of operation can then be changed by clicking on Reorder Circ and

Reorder Rect in the dialog.
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16. Tutorial 7
Milling of Letters (Mill)

This tutorial demonstrates how a 2-dimensional text can be used as the basis for an

NC program milling letters and numbers.
16.1. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

,i H949): CIMCO Edit v6.0 e

| Editor | NCFunctions  Backplot  FileCompare  Transmission  CNC-Calc Window ™ Help ™
D fQ X l I At {1160 Turming . 2 (x X 0 O X Del Q @/ Find Previous =) § Next Tool change
- P - - = )= F) Append File @ Find Next =4 } Previous Tool change
New Open Close Save Save Print | Copy Cut Paste Select Undo Redo Find Go to Line/Block
". o (m] 0 =) ] i B nsert e & Replace s
File File Type 7] Edit Find

Setup: Plugins

= General Plugins
Editor
Select
Pinting CEhe D
= Fie types [C] Disable Backplot Disable NC:Base
Colors [ Disable advanced simulation Disable DNC-Max client
Black numbers
Load/Save [ Disable DNC/Seial communication  [] Disable CNC-Cale
File compare o ) )
Mt [C] Disable File compare [C] Disable Mazalrol Viswer
Backplot [ Disable advanced NC-Functions
CNCCale
Multi Channel Configuration password
Tool List Configuration password:
Other
Global Colors
External Commands
Mazatrol Viewer [lipelfielnats

Plugins

[ Heo ][ Defaut | [ cancel ||

To make a new drawing you must click on CNC-Calc menu indicated by A and then

select New Drawing indicated by B.

@ H9d)+ CIMCO Edit v6.0 - o ox
Editor  NCFunctions  Backplot  File Compare  Transmission | CNC-Calc_| Window ™ Help~ = 8 X
2 Open Drawing ~ @ zoom Out XT3 i g™ [ [OJa BN e | O B 150 Tumin =
New a Zoom i1 oml XTs mn - ‘7|'* 7 AL Center Two %A Rectangular Bolt Clrt:a';oll Text a (3 |(En ; 0| (e .i‘
Drawing up CNC-Cale n |@/ZoomWindow | Y 3 s g 0 O X Radius Points ¥ \ "= || Hole Pattern Hole Pattern || Entry @ ME@”——‘IH@@E
File View Modify Snap | |Draw Points /ges Draw Arcs / Circles Pattern Text Turning Operations |
[ B\Unitled Draving | 4px

CNC-Cale

B

Note If you hold the cursor over an icon a short description of the icon’s

functionality will appear.
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In this tutorial we will try to machine a single line of text composed of letters and

numbers. For this example we have chosen the text “CIMCO 123,

Normal upper and lower case letters,

numbers, and characters can be entered

when the icon A is clicked in the CNC-
Calc Text toolbar indicated with A.

The dialog Text Entry appears to the
left. In the input field at the bottom
named text, enter the text that will be
machined. In this example “CIMCO
123",

In addition to the text, five additional
parameters are needed to specify start
point, baseline angle, letter distance, and
letter height. Fill in the fields with the

values shown to the right.

e

B
A

Entry a

A
Text
Text Entry
Start Point X
] 68 Oy
Start Point "
] 300 9
Text Angle:
] 15 9,
Space Between Letters:
8 o
X
Text Height:
25| °y
Text:
CIMCO 129
[ Alignment ]

When you are done entering text and values click the blue check mark button [i| at

the bottom right of the dialog to accept.
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Your screen should now look like the following.

O‘ =EREPE CIMCO Edit v6.0 S
Editor

NC Functions Backplot  File Compare  Transmission CNC-Calc Window ™ Help~ = & X

3 Open Drawing ~ Q @, zoom Out XY |sem 3 /%« — || N @ O Ol E o A A 50 g - [l
save & Zoom All Xyr= mw - /% /ALK JA¥D FTesa -
= =

Ne o Zoom Center Two Rectangular Bolt Circular Bolt Text A il
Drawing [ Setup CNC-Calc In & ZoomWindow | X ¥ o | 2, O[O X | =& 00 || radius points S ™\ " ||~ Hole Pattern  Hote pattern ||| entry | @ || CISIESE Y TS
File View Modify Snap | Draw Points / Lines Draw Arcs / Circles Pattern Text Milling Operations
(B Untited Drawing | 4bx
TextEntry
Start Point
el o, . . .

Start Point Y: /-ﬁ\

0] o, . )

TextAngle: 7N\ J

15 oy o o 0 o | o o /c\ . ) . _./A\\

Space Between Letters: / \\ / \

8l o \ |

Text Height: . . . ) ) ) o ) ) A\ . . . .

25 oy = / N \
- ( \ —

Text /

CIMCO 123 A \ \ ——
R N Ay Ay T
\
— \// VoA \ )
/
E ( A A \ s N
| \ \ \ -
\ \ \ N N
\ \. \
A SR .
\ \
N —
+ . .
30.00
Machine Zero : Machine Zero V: Machine Zero Z: Part Diameter
00 [ 0.0 0.0 ] Use Y-Asis Substitution ]

The drawing now shows the text, and its geometry can now be used for generating the
toolpaths.

Select the file type (NC Format) for
our example letter milling program ISO Milling v

(e.g. ISO Milling) as indicated with

TN B Ao & |[#) A all

Milling Operations

F

Then Select the feature Letter Milling
by clicking on the Mill Letters icon
indicated by the letter B in the Milling B
Operations toolbar.
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The dialog Letter Milling will appear Letter Milling
on the left side of the screen as shown.
) Comment:

Write the comment LETTER LETTER MILLING
MILLING in the Comment field. =

.
Now click on the Parameter button m
and enter the values shown below. [ Back ] [ New ]

| Export Editor | [ Export Clipboard |

Dialog
Depth Settings
Now, use window selection to select the text you want Retract Height
) ) ) 10.0
to mill. On the drawing, left-click one corner, hold down S i .
afe Distance:
the mouse button, and drag diagonally. When the 20
desired text is framed, release the button. The frame Start Depth:
. . 0.0
disappears and the text will have turned yellow to T
nd Depth:
indicate that it has been selected. 1.0
Stepdown Z:
1.0
[ Cancel ] [ oK
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Next click on the Export Editor button, and the NC codes for machining the text will
be shown in the Editor.

To verify the generated toolpath we must simulate it using the integrated Graphical
Backplot. To open the backplot window, click on the Backplot tab (indicated with
letter A) and then on the Backplot Window icon (indicated with letter B) as shown

.‘}‘ Hog - CIMCO Edit v6.0 - [Untitled *] -5 x
'/ Editor NC Functions Backplot, File Compare Transmission CNC-Calc Window ™ Help~ = & X
:\ Backplot File ~ . - ™\ [ H “ If “W‘

Backplot Wy Zo0 M -
e 17 Dagkplot Setup . . e 150 Miling
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At the bottom right of the backplot window, start the simulation by clicking
Start/Stop Simulation, indicated by the icon 2.

Simulation speed and direction is infinitely variable both forwards and backwards.
This is controlled by dragging the slider either to the left or to the right, where right is

forward.

» o

If you want to verify a certain operation in the NC program, simply click on a line of
the NC code to the left. The simulation tool will immediately position itself on the
corresponding place in the simulation. You can move the tool one line at a time using
the up and down arrow keys on your keyboard, or skip through the code a page at a
time using PageUp and PageDown.
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Your screen should now present “CIMCO 123” in the following way.
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Notice the rapid moves, indicated by the yellow lines, retracting to the level we

defined using the Parameters dialog.

The example text milling program “CIMCO 123” can be used as a subprogram to
another program by simply cut-and-paste, but can also be completed as an
independent program, providing it is supplied with the code lines for Program
Start/Program Stop, Tool Change, and Feed/Speed, which you can quickly add
either manually or using the Macro function in CIMCO Edit 6.

Important notice
The final execution of the program depends to a high degree on the applied macro
programs. It is also important that the correct set-up of CNC-Calc is used for each

machine/control.

It is very important to verify/simulate the programs before they are executed on
a machine. Please pay special attention to the movements in the Z axis, and make

sure that they run with the required feed and rapid move speed.
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17. Tutorial 8
Milling of TrueType Letters (Mill)

This tutorial demonstrates how a 2-dimensional TrueType text can provide the basis
for an NC program milling letters and numbers.

17.1. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

1]

Oi 9 4= CIMCO Edit v6.0 S
| Editor | NCFuntions  Backplot  File Compare  Transmission  CNC-Calc

Window ™ Help
o S P R = X Del - Q @ Find Previous =N § NextTool change
D i \X g m gy |||50 Turning L 1 zx I [:l\ [y 0 0 S =2

¥ Append File 1 Previous Tool change

New Open Close Save Save Print Col Cut Paste Selet Undo Redo Find Go to Line/Block
pen close sme save pnt | [ 5) ] ] & v ) nset Fil % Repace

Number
File File Type (r] Edit Find

gotup: ﬁuans :; E
= General Plugins
Editor
- Select
Pinting lect plugins
- File types [] Disable Backplat Disable NC-Base
Colors [ Disable advanced simulation Disable DNC-Ma client
Block numbers
Load/Save [] Disable DNC/Serial communication ] Disable CNC-Cale
File compare A ’ )
Meachine [ Disable File compare [] Disable Mazatrol Viewer
Backplot [ Disable advanced NC-Funcions
CNCCale {
Multi Channel  Configuration password
Tool List Configuration password:
Other
Global Colors
Extemal Commands
Mazatol Viewsr el
Plugins

[ Heo ][ Defaut | [ cancel ||
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To make a new drawing you must click on the CNC-Calec menu indicated by A and
then select New Drawing indicated by B.

When the new drawing is opened the following window should now be displayed:

A\E CIMCO Edit v6.0 _ = x
,) Editor NC Functions Backplot File Compare Transmission CNC-Calc Window ™~ Help~ - & X
D SRR Q @Qzoomout XT3 14" [ % K- 1l X @ O Q3N ) A A sonmms &
N * Zoam Al Xt e mw - [% | SXE A S N Bolt Circular & A ]
ew Zoom enter Two Rectangular Bolt arBolt || T (En [ se] <|
Drmng WS aCcate | " [ zoomwindow | X 3 n8 Ta | O X | | RO | eane romts 2N | ot foievatien | ony @ || E IV E{C=) 2 [E[E

File View Modify Snap Draw Points / DRes Draw Arcs / Circles Pattern Text Turning Operations
| |\Untitled Drawing 4bx
CNC-Cale ~\
Element Info
- 40:00 -
1 ]
I 1
Machine Zero Z: Machine Zero X: Part Diameter
300 [ 180 ] Use Y-Asis Substitution
Indicate or enter position for start and endpoint Licensed to Frank Carisen DEMO Key Z: -6.715 D: 5.626 INS 12:15:24PM

Note If you hold the cursor over an icon a short description of the icon’s

functionality will appear.

In this tutorial we will machine a single line of TrueType text composed of letters and

numbers. For this example we have chosen the text “CIMCO 456.

Normal upper and lower case letters, A

numbers, and characters can be entered a

when the icon @ is clicked in the CNC- Text a Y
Calc Text toolbar indicated with A. Entry A
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The dialog Text Entry appears to the Text Entry
left. Enter the coordinates for the starting ]

) ) Start Point X:
point of the text, the angle (relative to the ] 68 °
horizontal axis) of the text baseline, and Start Point Y-
the height of the letters. ] 300 o,

Text Angle:
In the bottom field zext you write the text Ol 30)] *v
(here: “CIMCO 456”) to be milled with lGili o i -
TrueType letters 20 %
yp ’ Text:

CIMCO 456

| Alignment | | SelectFont |

Next, by clicking on the button Select Font and opening the font dialog, select the
font type and font size. End this dialog by clicking 'OK'. As a result of the changes
you make in the font dialog the look of the text changes. You can enter the font dialog
again until you are satisfied with the layout.

When done, click on the blue check mark button v] to insert the text. This is

important, since otherwise the text will disappear once you start doing other things.

Font:
Times New Roman

I'FAIAN PRO

Trebuchet MS

AaBbYyZz

Script:
Westem

With parameters, text, and font defined your screen should look like the following.

Depending on your choice of font this might vary.
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() H92J9 CIMCO Edit v6.0 _ = x
Editor  NCFunctions  Backplot  File Compare  Transmission | CNC-Calc Window ™ Help~ - & X
[) gommomns - @ Quemos  XPY wt fi 8 - —1% OYOIN B O A A o &

e see Waoma | X watw - [% /ALK I al -
New Zoom . O Center Two Rectangular Bolt Circular Bolt | Text [~ Qe &)@ all
Drawing [ Setup CNC-Calc In @ ZoomWindow | 3 3 o8| Ty O @X | =¥ | Radius Points & ™\ = | Hole Pattern Hole Pattern || Entry @
File View Modify Snap ||Draw Points / Lines Draw Arcs / Circles Pattern Text Milling Operations
l B\ Untitled Drawing 4bx
Text Entry
Start PointX:
58] oy
Start Point Y:
a0/ e,
Text Angle:
0 °,
Test Height
250 oy
Test:
CIMCO 456
Elemert Info
40.00 |
Machine Zero X: Machine Zero Y: Machine Zero 2: Jiameter
00 [ 0.0 0.0 ] Use Y-Asis Substitution

The geometry is now finished and can be used for the generation of toolpaths.

Select the file type (NC Format) for our
example letter milling program (e.g. ISO
Milling) as indicated with the letter A.

Then Select the feature True Type Milling by
clicking on the Mill True Type Letters icon
indicated by the letter B in the Milling

Operations toolbar.

Now the dialog Letter Milling dialog is opened
to the left of the drawing area. Write “LETTER
MILLING” in the Comment field.

Click on the Parameter button.

150 Miling - i@
I~ B Qe & @A alle
Milling Operations

A
B
Letter Milling
Comment:
LETTER MILLING

| Show Toolpath | | Parameters |

| Back ] [ New |

| Export Editor | | Export Clipboard |
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The TrueType Text Milling Parameters dialog appears. Check the Mill Outline
checkbox at the top and fill in the rest of the fields as shown below. Click 'OK' when

done.
True Type Text Milling Parameters
Milling Operation
[V]Mil Dutline: [ Mill Interior
Cutter Diameter: Stepover
0.7 Stepdown Z:
Depth Settings 1.0
Retract Height: Stepover XY:
5.0 04
Safe Distance:
20 Stock to Leave
Start Depth: Stock to Leave Z: —
0.0 :
End Depth: Stock to Leave XY:
05 ad

[ Cancel ] [ OK ]

Use window selection to select the letters to mill. This is done by left-clicking in the
upper-left corner of the drawing. Now hold the mouse button down and drag the

cursor to the lower right corner and release the mouse button.

Click on the Show Toolpath button. Now the generated toolpath will be shown on the
drawing. Since the toolpath coincides with the contour of the letters it can be difficult
to see.

Now click on the Export Editor button in order to transfer the generated program to
the editor.

With the generated program in the editor it is now possible to backplot it. This is done

by first selecting the Backplot Menu indicated by A below and then clicking on the
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Backplot Window % icon indicated by the letter B.
@ H94)- - CIMCO Edit v6.0 - [Untitled *] _ = ox
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1372 plane speciication 28 GO1 X-56.819 Y-3.288
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Use the buttons in the lower right corner of the window to control the simulation
speed and direction. By clicking on a line in the NC code to the left, the tool will jump
to that position in the simulation. The up and down keys move the line selection to the

previous or next line, and the tool will be moved accordingly.
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17.2. Pocket milling letters

The toolpath generated from the text looks like a contour operation formed by the
outlines of the letters and numbers. The area inside these contours - inside the letters -
can be milled as a special pocket milling operation. The rest of this tutorial will show

you how to do this.

1. Return to the drawing by clicking the tab marked A in the Figure below.

2. Click on the button New marked B, and select the letters for the operation.

3. Click on the button Parameters marked C.

4. Insert the new parameters as shown below (remember to check the checkbox Mill
Interior).
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Safe Distance:
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[ Cancel ] I 0K
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5. Window-select the text.
6. Click on Show Toolpath marked D - the generated toolpaths will now be shown on

the screen.
7. Click the button Export Editor. Now the NC codes for the machining are shown in

the editor.

Simulate the program to verify the toolpath the same way we did earlier in this
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It is possible to generate toolpaths with both Mill Interior and Mill Outline selected
under Parameters. This will create both the pocket operation on the inside and the

milling of the contours.

The example program “CIMCO 456” can be used as a subprogram to another program
by simply cut-and-paste, but can also be completed as an independent program,
providing it is supplied with the code lines for Program Start/Program Stop, Tool
Change, and Feed/Speed, which you can quickly add either manually or using the
Macro function in CIMCO Edit 6.

Important notice
The final execution of the program depends to a high degree of the applied macro
programs. It is also important that the correct set-up of CNC-Calc is used for each

machine/control.

It is very important to verify/simulate the programs before they are executed on
a machine. Please pay special attention to the movements in the Z axis, and make

sure that they run with the required feed and rapid move speed.
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18. Tutorial L1 - Drawing the part (Lathe)

18.1. 2D construction of a part for turning.

110
+
&
F.
Dg | == O
[\ (S]] B Te
&& j| = ®

This example demonstrates one of many ways in which the 2-dimensional part above
can be drawn in CNC-Calc v6. Since the part consists of a number of similar elements
and since its part-elements are symmetrical only a subsection of the part needs to be
drawn. The rest emerges from mirroring. Finally joining the mirrored elements with

straight lines completes the part.

This tutorial demonstrates the use of the following functions

* Draw a vertical line defined by its starting point and length.

* Offset a geometric element.

* Draw a circle with a given radius defined by its centre.

* Draw a line defined by its end points.

* Draw a horizontal line defined by its start point and length.

* Draw a line defined by its start point, angle, and length.

* Trim element between points of intersection with other elements.
* Connect and round with a given radius between two elements.

* Connect and bevel two elements by a given angle and distance.
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18.2. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.
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Colors [] Disable advanced simulstion Disable DNCMas clert
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To make a new drawing you must click on the CNC-Cale menu indicated by A and
then select New Drawing indicated by B.
When the new drawing is opened the following window should now be displayed:
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New - Zoom Alzeom A"‘ Xt :. b J [7].* /XL AL Center Two ¥ Rectangular Bolt Circular Bolt || Text a @@@@\E‘@@E [
Drawing up CNC-Calc n |@/ZoomWindow | X 3 s g O O X | =®RO | Radius Points S ™\ = || Hole Pattern  Hole Pattern || Entry @ g |
File ‘

View Modify Snap Draw Points / Des Draw Arcs / Circles Pattern Text Tumning Operations

[ B\Unitled Draving | 4bx

B

CNC-Cale

Note If you hold the cursor over an icon a short description of the icon’s

functionality will appear.

You can change the colors of the drawing area by selecting Setup and then Colors
from the dropdown menu. For this tutorial we have chosen to use red as our drawing
color and white for the background.
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18.3. Draw the geometry

Draw vertical lines defined by start point and length

Vertical Line

O
O

Start Point Of Line X:

0 Tx
Start Point Of Line -

0 Ty
Line Length:

12| 1]

Click on 1 in the Draw Points / Lines toolbar and
enter the following values:

Start Point of Line Z =0

Start Point of Line X =0
Line Length =12

Click on |i| to approve the command.

If the axes are shown it can be difficult to see the

line, since it is situated on the X-axis

Draw another vertical line defined by start point and length

Vertical Line

O
O

Start Point Of Line X:

110§y
Start Point Of Line "
0 iy
Line Length:
5 1]

Enter the following values in the dialog that is

already open:
Start Point of Line Z =-110

Start Point of Line X =0
Line Length = 25

Click on |i| to approve the command.

Click on ™ in the View toolbar. This will make the drawing fill the whole

drawing area on the screen.
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Offset an element

Offset Element Click on # in the Modify toolbar and enter the

Dffset Distance: _ following value:
RN
1] 87 Offset Distance = 80

Copy (uncheck to Move)

Steps:

Now click on the leftmost line indicated by A on the
picture below.

After this is done two lines will appear (only the
rightmost can be seen on the drawing). Now click to
the right of the selected line to keep the line shown

@ H9d5)7 CIMCO Edit v6.0 o= x
Editor  NCFunctions  Backplot  File Compare  Transmission | CNC-Calc Window ™ Help~ - & X
3 Open Drawing ~ Q @, zoom Out Xl s/ m o — || X @ O (ol I\ r— o A A o @
B (| Zoom Al - | nn - /% — N/ ; : —
New q " Zoom oo xr O » Z AL Center Two R Rectangular Bolt Circular Bolt || Text 2! {L‘“I o (6 ”H':?HI‘HI'|
Drawing [ Setup CNC-Calc n |@/ZoomWindow | X 3 s T4 O O X | =9 0O | Radius Points S ™\ || Hole Pattern Hole Pattern || Entry @ || U™ e e e ") e [T (8T
File View Modify Snap | Draw Points / Lines Draw Arcs / Circles Pattern Text Turning Operations
B\ Untitled Drawing * abpx
Offset Element
Offset Distance:
N
Steps:
1.8

Copy (uncheck to Move]

Element Info

Machine Zero Z: Machine ZeroX: Part Dizn
0 O 00 [] Use Y+Axis Substitution )

e e —————————————— S 2 SO IO K 2 T 2 L e Zi2 0B
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Draw a circle with radius = 25 defined by its center

Circle Center And Radius

Center Point Z:

O] 110450 @
Center Point X:

] 0@
Circle Radius:

] Q)

Click on @ in the toolbar.
Center Point Z = -110+50 (-60)

Center Point X =70
Circle Radius =25

Click on [i| to approve the command.

Draw a line defined by its endpoints.

First click on / to activate the snap function 'Snap to Endpoints' labeled A on the

drawing below.

Now click on / to enter 'Draw line Between 2 Points' labeled B on the drawing

below.

Select the top point of the two long lines indicated by C and D. Please notice that the

cursor changes when it snaps to the endpoint of the lines. After the line is drawn the

drawing should look like the one below.

:& =] CIMCO Edit v6.0 -7 x
7/ Editor NC Functions Backplot File Compare Transmission CNC-Calc Window ™ Help~ = & X
3 Open Drawing ~ % @ zoom Out XT3 | o §% | it @ a3 A A 150 Tuming @
]
= @' Zoom All X1 ™ na'n /'* \/AZ/( S¥D .
New Zoom Center Two Rectangular Bolt Ci ar Bo T wl s Al & - *
Drawing [ Setup CNC-Calc n |@/ZoomWindow | X 3 s g O O X Radius Points S \ = | Hole Pattern Hole Patte Ent a (3L J ) [ |2 B2 |
File View Modify Snap Dra Poitkg / Lines Draw Arcs / Circles Pattern Text Turning Operations
| [\Untitled Drawing * 4bx
Line Thiough 2 Faints \
First Point On Line Z: A, B T
4 e
Fist Peint On Line X:
td
Second Point On Line Z
u! -
Second Point On Line X / \
O #x i" 4
[ Poline [ “\
{\ ‘
\ /
Element Info \ /
/
25.00
Machine Zeio Z: Machine Zero .
0.0 0.0 [ Use Y-Asis Substitution

Indicate or enter position for start and endpoint

Licensed to Frank Carlsen DEMO Key Z: -21.701 D: 65.869 INS 2:27:51PM
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Draw horizontal line defined by length and using snap

Horizontal Line

Start Point Of Line X:
X
Start Point Of Line -
~
Line Length:
20

Click on * " in the toolbar and enter the following

values:

Line Length =-20

with the end point snap enabled. Select the end of
the short vertical line furthest to the right. This is

indicated on the picture below.

Draw Polar line defined by angle, length, and using snap

Paolar Line

& &

O O

Start Point Of Line X:

x
Start Point Of Line "
Iy
Line Anale:
180+45 | A
Line Length:
50

Click on A in the toolbar and enter the following

values:

Line Angle = 180+45
Line Length =5

With the end point snap enabled. Select the end of
the short horizontal line. This is indicated on the

picture below.
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Chamfer the foremost corner

Chamfer Lines
() One Distance
(O Two Distances
(®) Distance and &ngle
First Length
2|1
Second Length
r
Chamfer Angle
2 F
Trim Elements

Click on Y— in the toolbar and enter the following

values:

First Length =2
Chamfer Angle =30

Since the chamfer angle is different from 45 degrees
it is important to select the lines in the right order.
The angle will always be measured from the first
element selected.

So first select the vertical line marked A and then the

horizontal line marked B on the drawing below.




91

Draw a line defined by its endpoints

Line Through 2 Points Click on Line through 2 points /" in the toolbar and
First Point On Line X: enter the following values:
O 20 5
First Point On Line " Fi Point On Line Z = -20
m 20/ £, irst Point On Line Z = -
Second Paint On Line X: First Point On Line X =20
O 40 I Second Point On Line Z =-40
Second Point On Line : . . _
] 20 &£, Second Point On Line X =20
[ Palyline o
Click on |i| to approve the command.

Now the drawing should look like the picture below.

Trim Between Points of intersection

* Click on XY to select Trim To Intersection.

* Now trim the long horizontal line. To do this, select it as indicated by A on the
picture below.

* Now trim the large circle. To do this, select it as indicated by B on the drawing
below.
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Fillet intersections with radius 2.0

Fillet / Rounding

Fillet R adius:

Trim Elements

Click on T in the toolbar and enter the following

values:
Fillet Radius =2

Select the elements on which the fillet operation
should be performed. This is done by left-clicking on
the part of the elements that you want to keep.

Select the elements as indicated on the picture below
by A and B.

Now you must select and left-click precisely on the
arc element you want to keep. This is the yellow arc

on the picture below.
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Now repeat the operation to fillet the additional radius 2 corners

Select the other two corners A+B and A+C as shown at the picture below. Then select
the correct arcs to keep. At the end of the operation the drawing should look

something like the drawing below.

Now repeat the operation for the fillet operations with radius 1.00 corners

First change the Fillet Radius in the dialog from 2.00 to 1.00.
Y ou might want to zoom in on the area we will be working on, as on the following

picture.
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Then select the 3 corners A+B, B+C and C+D as shown on the picture below. Then
select the correct arcs to keep. At the end of the operation the drawing should look

something like the drawing below.

/

"o

Now the drawing is finished, and it should look like the one below

Name the file and save it

Click on Files and then select ‘Save as’ from the dropdown menu. Save the file with
the name CNC-Calc V6 Lathe Tutorial 1 (the file extension is added automatically).
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19. Tutorial L2 - Machining the part (Lathe)
19.1. CNC toolpaths

110
20
16
+ @ N
O A
K /\
< \1-\ 2l =
B ™ e==H—& & 3
al ® ===l 0= = =
/ Q\ & /

With CNC-Calc v6 it is possible to create toolpaths directly from the program’s

geometrical drawings. Thereby, calculations become more secure and programming
becomes much faster compared to doing it manually. At the same time you get a big
advantage since it is possible to move, copy, rotate, scale, and mirror elements with

the result of instant NC-code generation.

In the following we assume that the stock used is ¥60, and that it projects sufficiently
from the Chuck Jaws.

In order to produce the final part we will use the following operations:
4. Facing the front of the stock.

5. Roughing the part.

6. Grooving the areas that could not be handled by the roughing tool.
7. Finishing the part.

8. Threading the front of the part.

9. Dirilling the center hole in the part.

This tutorial demonstrates how the 2-dimensional part shown can form the basis of
NC-codes for various types of machining.
Note This tutorial builds upon the result from CNC-Calc v6 Tutorial 1.
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19.2. Before you start

The first thing to do before drawing a new part is to set the menu parameters. Start
CIMCO Edit v6 and open the editor configuration by clicking on the icon indicated
by A. Go to the Plugins section indicated by B. Now ensure that the checkbox Disable
CNC-Calc indicated by C is unchecked.

@ H924)+ CIMCO Edit v6.0 -5 x

| Editor | NCFuntions  Backplot  File Compare  Transmission  CNC-Calc Window ~ Help ~
(29 F; a 2 ?L 0 O X Del - @ Find Previous | § NextTool change
D = | x N =y ||[50Tuming [ W & N > Append File ¥ @JFind Next 2 1 Previous Tool change
¥ R
New Open Close Save Save Print | Copy (Cut Paste Select Undo Redo Find Go to Line/Block
o = = As = @@E} o All ¥ Insert File %, Replace Renbe
File File Type ] Edit Find

Setup: Plugins z a
= General Plugins
Editor
 Select
Piining SR
= File tpes [ Disable Backplot Disable NC-Base

Colors [ Disable advanced simulation Disable DNC-Ma client
Black numbers

Load/Save [[] Disable DNC/Serial communication [[] Disable CNC-Cale

e compare [ Disable Fil compare [C] Disable Mazalrol Viswer
Backpht [] Disable advanced NC-Functons
CNC-Calc
Mol Charel Configuraton password
Tool List Configuraton passworc:
Other
Global Colors
Extemal Commands
Mazaliol Viewer

Type file path:

) [ pefaut | [ cancel ] |

To open a drawing, click on CNC-Calc indicated by A and then on Open Drawing
indicated by B.

@ H9d)+ CIMCO Edit v6.0 _ s x
: Editor  NCFundtions  Backplot  File Compare  Transmission | CNC-Calc | Window ™ Help ™
£ coenorawiy - | @ Qzaumans | T 37| 8| i SOOI B O Ao - |l
N (el save z o zoomal XS mji-/ 7 ALAL Center T R Rectrigtar Bt Craar ot | o || 5 5l 3
ew oom enter  Two ectangular Bolt Circular Bol ® 2 EEE o
Drawing [} Setup alc ‘ In | @/ZoomWindow || 3 3 |2, O || O X | =< [ | Radius Points S ™\ - ||~ Hole Pattern  Hole Pattern | entry a (70” 5 “M

File View Modify Snap DNy Points / Lines| | Draw Arcs / Circles Pattern Text Milling Operations

Select the file CNC-Calc V6 Lathe Abn B[]

Tutorial 1.cdd and click Open. Sogic | O Drawinge | Mo 2@

Filnavn: |ENC-Cale V6 Lathe Tutorial 1.cdd | [ A ]

Filtype: | CNC-Cale Drawing files *.cdd, * d) [ Annuter |
2|
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You should now see the part from CNC-Calc v6 Tutorial 1 displayed.

@ H9d)+ CIMCO Edit v6.0 - = x
‘ Editor  NCFunctions  Backplot  File Compare  Transmission \ enC-Cale | Window ™ Help~ = & X
2 Open Drawing ~ @, Zoom Out XT3/ « — || N [OFa B Ao B
New (el sove Zoom Nlzoon Al Xre mw - [/%) /AL Center Two 2¥D Rectangular Bolt Circular Bolt || Text a = ;T
o 17 epciccae | 57 (Wzoomwnaow | X3 W0 OX |1 SO | & some SN RRET GERE & a (@EREIEERE
File J View Modify Snap | [Draw Points /Lines | Draw Arcs / Circles Pattern Text Turning Operations
 I\CNC-Calo V6 Lathe Tutoral T.cdd| abx
CNC-Cale

Element Info

Machine Zero Z: Machine ZeroX: Part Diameter
o O/ 00 ] Use Y-Asis Substitution

... \c:odto;;kCrkenDEMOKey 2,189 D:79803 INS HIZPM,

Note If you hold the cursor over an icon a short description of the icon’s

functionality will appear.
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19.3. Facing the front of the stock

In the following tutorial we will generate an NC program to face the front of the part.

In order to select the facing operation the below described steps must be performed.

Select the file type (NC Format) for
our facing example program (e.g. ISO

Turni indicated with the 1
Alilrmng)asm icated with the letter |I Ht ,H!ﬁ"tl‘HIQHE;HIIHI..'

ISO Turning v ||[ssss |

Jurning Operations
Then Select the feature Face Turning
by clicking on the Face Turning icon
indicated by the letter B in the

Turning Operations toolbar.

This will open the Face Turning dialog to the left of the drawing area. Now insert the

values shown in the dialog below.

Face Tuming Comment:
Comment: This comment will be shown in the final NC-
FACING Program. It is always good to include a comment, in
Start Point Z: order to distinguish the various operations in the
[ 5| 13
; final program.
Start Point X:
] 80 T3 Start Point Z:
End Paint Z: This is where the facing operation will start along
z
O 0 dd the Z-axis.
End Point X:
[] 0l X] Start Point X:

This is the start diameter of the facing operation.
End Point Z:

This is where the facing operation will end along
[ Export Editor ] [Export Clipboard] the Z-Axis.

End Point X:

This is the end diameter of the facing operation.

Parameters

| Show Toolpath | | New |

Now we have defined where the facing operation will work on the stock. This will be
shown on the drawing as a rectangle with arrows that indicate the direction of the

operation.
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Click the parameters button in the dialog to define how the operation will be

performed. Enter the following values shown below into the parameter dialogs.

Face Turning Parameters

V2
AN

Cuts | Entry/Exit
Tool Definition

€O
O]

Tool Radius
0.8

Overcut Amount:
1.0

Finish Compensation
Compensation Type

Computer

Roughing
Roughing Stepover

Finish
Finish Stepover

02
Finish Cuts:

Stock to Leave:
0.0

[ ok ][ Annuer

Cuts Tab Configures the tool setup and

other parameters for the operation

Tool Orientation: The 9 icons represent
the possible 9 orientations of the tool.
Tool Radius: This is the nose radius of the
tool.

Overcut Amount: The distance the tool
will cut longer than the Endpoint X value.
Roughing: Here, the check-box can be
used to enable or disable the use of
roughing passes. If roughing is used, each
cut will be the size of the Roughing
Stepover.

Finish: The check box can be used to
enable or disable the use of finish passes.
If finish passes are used, Finish Cuts
passes will be made with a depth of the
Finish Stepover.

Stock To Leave: The stock to leave is the
amount of material that will be left after
the whole operation is performed.
Compensation Type: The compensation
type that is used for the operation. The two
most commonly used are Controller or

Computer.
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Face Turning Parameters 3 Entry/Exit Tab Conﬁgure how the tool

Lk Eniy/Est approaches and leave the part.
Entry/Retract mtru Vecto
Entry &mount:

20 Entry Angle

EREIT oo Entry Amount: The length that the tool

2 B will start each cut above Start Point X.

= Retract Amount: The length that the tool

Exit Vector

Use Exit Vector
Esit Angle makes moves for the next cut.

0.0
Use Entry Vector: Enable/Disable the use

of entry vector.

will pull free along the Z-Axis before it

Exit Length
1.0

Entry Angle: The angle of the entry
vector.

Entry Length: The length of the entry
vector.

[ ok J[ amue ]| Use Exit Vector: Enable/Disable the use

of exit vector.

Exit Angle: The angle of the exit vector.
Exit Length: The length of the exit vector.

Click on OK to use the values,

Click on Show Toolpath, and the toolpath will be shown on the drawing.

Try experimenting with the various parameters and see how they change the
generated toolpath.

Click on Export Editor in order to generate the actual program. Now, a window like
the one shown below will appear. Notice that the comment from the dialog is inserted
at the top of the program as a comment.
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* H239 )+ CIMCO Edit v6.0 - [Untitled *] - = x

Editor  NCFunctions | Backplot | File Compare  Transmission  CNC-Calc Window ~ Help~ - & X

& 7 Backplot File ~ @ @\ 0‘] o /) 0 ﬁ s = \‘ (5 30k Moo [ E=E

X: Close Backplot ~ ~ . & Zoom / Regenerate solid
Winow 7 Backpiotsetup | “10" G winow- Reset NG o Tool " Distance view: Bouncingox || oo o || 2 Setup | ySolisetup 150 Tuming &
ile il View Toolpath Tool Solid Other il |
[B\ENCXCale VB Lathe Tutorial 1.cd %) Uniitled * A4bx
NO\sssstont 1 (FACING)
Descripion 2 G0 X62.400 Z9.000
360 Z8.000
4Gl 22.600 A
5 Gl X-3.600
6 Gl Z4.600
7,61 25.600
5 GO X62.400
961 20.200
B 51 X-3.600
22.200
o Z3.200
= X62.400
Cycles / Macios 20.000
Progrem Stert and End X-3.600
Tool change with Constant Su... z2.000
Tool change with Constant RPM Z3.000

Progtam comment

GO0 Rapid move

601 Linear move

502 Clsckwise aic move

503 Counterclockwise rc move

504 Duwel

G10Data sefling mode

511 Data seting mods cancel

182X plne designation

520 Inch data nput

521 Mt data nput

627 Reference point retum che..

528 Retun to reference point

529 Retun fom eference poirt

530 Return to 2nd, 3rd and 4th .

531 Skip culting

332 Thread cutting constant le.

(534 Thisading function variabl.
36 Automalic tool comoensati... | %)

Find e
)

To verify the generated toolpath, we must simulate it using the integrated Graphical
Backplot.
To open the backplot window, click on the Backplot menu (indicated with letter A

above) and then on the Backplot Window & icon (indicated with letter B) as
shown above.

Now a window like the one below will appear.

* H239 )+ CIMCO Edit v6.0 - [Untitled *] - = x

Editor  NCFunctions | Backplot | File Compare  Transmission  CNC-Calc Window ~ Help~ - & X

e Q@ @ @Iy F 70 @ NS QT e EEOEE

= & Zoom / Regenerate solid
ackplot Zoom Zoom FitTo View Top Front Left ViewFrom Measure Rotate  Show Toolpath Mode | Tool Tool 150 Turn =
Window [ BackplotSetup | “In Out Window~ Reset ool R DizearicetView e amicingBox 1| | B 8 = Setup || [y Solid Setup &

File & View Toolpath Tool Solid Other &

 [RCNC.Cale V6 Lathe Tutorial 1.3 T Uniited* 4bx
1 (FACING) (]
[s0 x62.400 z9.000
GO Z8.000
Gl 22.600
Gl X-3.600
Gl z4.600
Gl 25.600
GO X62.400
G1 20.200
G1 X-3.600
Gl 72.200
Gl 73.200
GO X62.400
G1 20.000
Gl X-3.600
Gl 22.000
G1 23.000

BSEERREBcavaunuy

=
a2y

.
-

Xl ) ] Feed{ L 0000 LD T

Tz 5.0000] K[ | Took | 27| Totak| 189.0000]
oW W Wy

... .ce;sedwfekCrkenDBMOKey Ln2/15,ColL B3bytes NS 406:38PH,

* The Backplot animation is controlled using the slider and command buttons
bottom right.
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19.4. Roughing the part

In the following tutorial we will generate a Roughing NC program. In order to select

the roughing operation the below described steps must be performed.

Select the file type (NC Format) for

our facing example program (e.g. [ISO

ISO Turning v || (s

Turning) as indicated with the letter ltﬂ Ht u| !ﬁ [ t. (B k Ht IHI.. |
4 .

A.

Turning Openations

Then Select the feature Roughing

A

Turning by clicking on the Roughing

Turning icon indicated by the letter B

in the Turning Operations toolbar.

This will open the Roughing Turning dialog to the left of the drawing area. Now

insert the values shown in the dialog below.

Roughing Turing
Comment:
ROUGHING
Retract Point Z:
] 100 @,
Retract Point X:
O] 700 °y
Start Diameter:
60.0
[]Single Step

[ Show Toolpath ] [ Parameters ]

( Back ] [ New J

| Esport Editor | [ Export Clipboard |

Comment:

This comment will be shown in the final NC-
Program. It is always good to include a comment in
order to distinguish the various operations in the
final program.

Retract Point Z:

This is the Z value to where the operation will
retract the tool after completion.

Retract Point X:

This is the X value to where the operation will
retract the tool after completion.

Start Diameter:

This is the start diameter of the used stock.
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The roughing operation works on a contour, and in order to generate a toolpath we
must select that contour. This is done by clicking on the contour as indicated by A in
the picture below.

@ - 4 CIMCO Edit v6.0 - o x
Editor  NCFunctions  Backplot  File Compare  Transmission | CNC-Calc

[) oo @ Qimmow KT o6 A% - =11 () ()OI

) s @ Zoom All Xt e ' [ /AL AL comer T Q%D e

W o Zoom
Drawing [ Setup CNC-Calc in [@/Zoomwindow | X 3 o [Ty O | O X | =0 | Radius points B\ -

File View Modify Snap ||Draw Points / Lines Draw Arcs / Circles

Window ™ Help~ - & X

1S0 Turning - |[i)

({06 ) =) [ (€2 B2

Turning Operations

| ECNC-E&C V6 Lathe Tutorial 1.cdd @ CNC-Cale v6 Lathe Tutorial 2.NC 4px

Roughing Tuming

Comment:
ROUGHING
Retract Point Z:
10] °,
Retract Point X:
70/ oy
Start Diameter:

60 )
[ Single Step

Element Info
25.00 -I
Machine Zero Z: Machine Zero X: Pait Diameter
00 [ 0.0 ] Use Y-Asis Substitution
Select the element that makes out the outine of the roughing contour Licensed to Frank Carlsen DEMO Key Z:-57.962 D: 71.372  INS 12:02:48PM

When the selection is made the contour is selected until the end. This is OK for this
operation but we really do not want any work done on the leftmost face, so in order to
exclude this click the Back button once. This will deselect the leftmost face.

Now your drawing should look something like the one above.

Click on the Parameters Button to open the parameters dialog.

Enter the following values shown below into the parameter dialogs.
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Lathe Roughing Parameters

Tool | Cuts | Entry/Exit
Tool Definition

folok)
Rl
e

Tool Radius
05

Compensation
Compensation Type

Computer

Work Orientation
-

e
falls!

Horizontal Plunge
[[] Use Horizontal Plunge

OK ] [ Annuller ]
Lathe Roughing Parameters
Tool | Cuts | Enty/Exit
Cuts Finish Passes
Overlap: Use Finish Passes
20
Passes:
Depth of Cut: 1
5.0
Spacing:
Use Even Steps bacng
0.2
Retract
Retract Distance: Stock to Leave

Stock to Leave X:
01

Stock to Leave Z:
0.1

0K I[ Annuller ]

Tool Tab Configures settings for tool,
work orientation and compensation type
used for the operation

Tool Orientation: The 9 icons represent
the possible 9 orientations of the tool.
Tool Radius: The nose radius of the tool.
Work Orientation: The four icons
control the way we machine the part. In
the following we are machining outside
from right to left.

Horizontal Plunge: If the tool permits it
we could allow horizontal plunge.
Plunge Angle: Is the maximum angle we
will allow the tool plunge.
Compensation Type: This is the
compensation type that is used for the
operation. The two most commonly used

are Controller or Computer.

Cuts Tab Configures cutting parameters
for the operation.

Overlap: The distance that a cut will
overlap the previous cut.

Depth of Cut: The amount of material
that is taken in each cut.

Use Even Steps: Indicate what should
happen if the total depth is not dividable
by the cut depth. You can select whether
even steps or the entered amount should
be used.

Retract Distance: The distance that the
tool retracts from the stock before a
return move is made.

Use Finish Passes: Should any finish
passes be taken.

Passes: The number of passes to take in
the operation.

Spacing: The depth of each of the finish
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Lathe Roughing Parameters
Tool | Cuts | Entrp/Exit

Entry/Retract

Entry Amount:

Extension:

Entry Vector

Use Entry Yector

Entry &ngle
450

Entry Length

Exit Vector

Use Exit Vector
Exit Angle

Exit Length

[ 0K ][ Annuller ]

Click on OK to use the values,

passes.
Stock to Leave X: Is the amount of
material that will be left in the X-
direction after the whole operation is
performed.

Stock to Leave Z: s the amount of
material that will be left in the Z-direction

after the whole operation is performed.

Entry/Exit Tab Configure how the tool

approaches and leaves the part.

Entry Amount: Is used to extend the
toolpath before it starts the actual cut.
Extension: Is used to extend the toolpath
at the end of the cut.

Use Entry Vector: Enable/Disable the
use of entry vector.

Entry Angle: The angle of the entry
vector.

Entry Length: The length of the entry
vector.

Use Exit Vector: Enable/Disable the use
of exit vector.

Exit Angle: The angle of the exit vector.
Exit Length: The length of the exit

vector.

Click on Show Toolpath, and the toolpath will be shown on the drawing.

Try experimenting with the various parameters and see how they change the

generated toolpath.

Click on Export Clipboard in order to generate the actual program.

The program is now in the computer’s clipboard and is ready to be inserted into the

CNC program.
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Change the window to the NC )( @ : b 0 () Xoe-
O —1 ==’ -

"7 Append File
program and move to the very end, by .. . pate select Unde meas
All +| Insert File

pressing Ctrl-End. =
Insert the text from the clipboard,

either by pressing Ctrl-v, or selecting

r? A
the Paste " icon from the Edit
Toolbar in the Editor Menu (indicated

by A in the picture).

Now the NC program should look like the following screen.

X

@ H945 )+ CIMCO Edit v6.0 - [C:\CIMCO\CIMCOEit6\Samples\CNC-Calc v6 Lathe Tutorial 2.NC *] =
Window ™ Help~ = & X

Editor | NCFunctions Backplot  File Compare  Transmission CNC-Calc

D ,—’“ ﬁ \ g g’ ._.’—* 150 Turning . A IE 0 0 X Del ~ @ Find Previous EE ; ' NextTool change
o ¥ %) Append File @ Find Next =] 1 Previous Tool change

New Open Close Save S:\;e Print ‘l@.”g “.(‘HﬁH B Copy Cut Paste SeA\ﬁct Undo Redo B insert File Find & Replace Go to Line/Block
File il File Type 7l Edit Find
l [BACNC-Cale V6 Lathe Tutorial 1.cd+ 4] ENC-Cale v6 Lathe Tutarial 2NC* | 4bx
NCAssistant 5/GL X-3.600 =
Descipton: 6|61 24.600
- 761 Z5.600
5 GO X62.400
961 Z0.200
20 G1 X-3.600
12 61 22.200
22 G1 Z3.200
13 GO X62.400
14 G1 Z0.000
15 G1 X-3.600
e 16 |G1 22.000
. 27 G1 Z3.000
Cycles / Macros 15 (ROUGHING)
Program Start and End @]|[2 (60 X70.000 2z10.000
Tool change with Constant Suf... [ |20 GO Z0.900
Tool change with Constant RPM 21 GO X52.574
Program comment =[|2z 61 x51.160 z0.193
GO0 Rapid move .
GO1 Linear move 23|61 2-110.600
G02 Clockwise arc move ~)|2¢ ¢1 x63.000
603 Counterclockwise arc move 25 |G1 X65.000
G04 Dwel - - _ .
310 Data setling mode 26 4,‘1 X66.414 Z-109.893
G11 Data setting mode cancel 27 GO Z0.900
G182X plane designation 25 GO X44.734
G201nch data input 29 G1 X43.320 20.193
621 Metiic data input 0o 7
27 Reference point retum che. 30 G1 2-29.700
628 Reetum to reference point 32 |G1 X47.000
629 Retur from reference point 32 G3 X50.600 Z-31.500 I-0.000 K-1.800
gg?zflumlo}ndjndandﬂhm 3361 2-110.600
ip cutting 7 Y
632 Thiead cutting constant le. 34 G1 X55.160
634 Threading function variabl 35 |G1 X57.160
636 Automatic tool comoensati. Y| 36 c1 ¥58 574 7-109.893
5760 20.900 &
| Sslec e slemeptibat pakes out ihe outine of e foucioo ot icepsecio frank Caglsen DEMO KCalieel 0Z5(25,,Col 1, L 085 il o RS o 2L N

To verify the generated toolpath, we must simulate it using the integrated Graphical

Backplot.

To open the backplot window, click on the Backplot menu (indicated with letter A
iy,

Ny
below) and then on the Backplot Window R icon (indicated with letter B) as
shown above.
Now a window like the one below will appear.
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‘ H9249 )+ CIMCO Edit v6.0 - [CA\CIMCO\CIMCOECt6\Samples\CNC-Calc v6 Lathe Tutorial 2.NC *] _ = x
Edtor  NCFunctions | Backplot | File Compare  Transmission  CNC-Calc Window~ Help~™ = & X

QA @ T PO @ N NF Jooe | @E0O8E

Zoom Zoom  FitTo ew Top Front Left ViewFrom Measure Rotate Show Toolpath Mode | Tool Tool 150 Turning -
In  Out Window~ R = < < Tool  Distance View - Bounding Box~ = = - Setup || Ty Solid Setup —
Tool

View Toolpath Solid Other il

- Backplot File ~
3X: Close Backplot

I

[N

20.200
X-3.60.
Gl Z2.200
Gl Z3.200
G0 X62.400
G1 Z0.000
Gl X-3.600 udl
Gl 22.000 —\
G1 Z3.000
(ROUGHING)
G0 X70.000 210.000
G0 20.900
GO X52.574 = ()
Gl X51.160 Z0.193
Gl z-110.600
G1 X63.000
Gl X65.000
Gl X66.414 z-109.893
G0 Z0.900
G0 X44.734
Gl X43.320 z0.193 N
Gl 2-29.700 -
31 |G1 X47.000 %[ 3 | Feed:| | Dist: [ 0.0000]
32 G3 X50.600 Z-31.500 I-0.000 K-1.800 Tz 3.0000] K:[ | Took [ 722] Totak[ 1241.2675|
33 G1 Z-110.600 -

... .c‘;doFekCaisnDIMOKey Ln2/75,Coll, L03bytes IV 125828PM,

GREEREBcavanormunn
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i
m
—

SEENE
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19.5. Grooving the part

In the following tutorial we will generate a Grooving NC program. In order to select

the Grooving operation the below described steps must be performed.

Select the file type (NC Format) for

our facing example program (e.g. ISO 150 Turning v | |
Turning) as indicated with e letter A. J

® L2060 () () e 5 6 (B2
Then Select the feature Grooving Turning Gperations

Turning by clicking on the Grooving A
Turning icon indicated by letter B in

the Turning Operations toolbar.

This will open the Grooving Turning dialog to the left of the drawing area. Now insert

the values shown in the dialog below.

Grooving Turming Comment:
T This comment will be shown in the final NC
GROOVING program. It is always good to include a comment in
O Retract Point Z: ool order to distinguish the various operations in the
Retract Point X: “ | final program.
O] 700/ ¢, | Retract Point Z:
Single Step This is the Z value, to where the operation will

retract the tool after completion.
Retract Point X:
This is the Z value, to where the operation will

[ Show Toolpath ] [ Parameters ]

( Back | New |

| Esport Editor | [ Export Clipboard |

retract the tool after completion.

The Grooving operation works on a contour, and in order to generate a toolpath we
must select that contour. To select the contour for the operation perform the following
steps:

* Ensure that single step is checked in the Grooving dialog.

* Select the contour shown on the picture below. To do this, start at the far right
by selecting the R2 rounded corner with the indication arrow pointing to the
left. Now select the next 2 elements, so the selection looks like the one on the
picture below.
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Now your drawing should look something like the one below.

Center Two

»_k‘ " J)° CIMCO Edit v6.0 - o x
,) Editor NC Functions Backplot File Compare Transmission CNC-Calc Window ™ Help~ = & X
[) 5 oomomns - @ Qummon | XY/ /8 - — 11 (YOI A A A o @

b e * zoom Al X1 e ' - [% /AL TR =t a

New o Zoom
Drawing [ Setup CNC-Calc n
File View

@ zoom Window || % 3¢ o8 %, O | O X

Modify Snap

| =40

Draw Points / Lines

e W1 0[S0 Sl {51 =3 5323

Pattern Text

Radius Points S T\ =

Draw Arcs / Circles Turning Operations

| ECNC-E‘MC V6 Lathe Tutorial 1.cdd ?FCN C-Calc v6 Lathe Tutorial 3NC

4bx

Grooving Turming

Comment:
GROOVING
Retract Point Z:
100] °,
Retract Point X:
700] oy

[ Single Step

Shon Tecboh
Export Clipboard

Element Info

25.00

—

Machine Zero Z:

Machine Zero X:

Pait Diameter
] Use Y-Asis Substitution

Licensed to Frank Carlsen DEMO Key Z: -73.002 D: 8.707 INS  1:11:03PM

Click on the Parameters Button to open the parameters dialog.

Enter the following values shown below into the parameter dialogs.

Lathe Grooving Parameters
Cuts | Finish
Tool Definition
Tool Width:
30
Cormer Radius:
0.2
Tool Orientation
+ +
K
Depth Settings
Stock Clearance:
05
Stock Amount
20
Wall Backoff:
0.1
Stock To Leave
Stock To Leave Z:
0.0

90.0
Cuts
Direction
Bi-Directional v
Stepover:
15
[ Use Pecking
Stock To Leave X:
0.0
[ 0K ] [ Annuller ]

Cuts Tab Configures cutting parameters
for the operation.

Tool Width: The Width of the tool.
Corner Radius: The corner radius of the
tool.

Tool Orientation: The two icons indicate
how the tool is zeroed.

Stock Clearance: Indicates how far off
the part the tool should move before
making sideways moves.

Stock Amount: Indicates how much
stock there is above the actual groove.
Wall Backoff: If possible, the tool will
move this far away from the wall before it
retracts.

Angle: This is the angle of the groove’s
center line. An angle of 90 degrees is a

vertical angle on the outside, while an
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angle of 0 is a horizontal groove from the
right.

Direction: This is the direction in which
the groove is machined. It can be
Positive, Negative, or Bi-Directional.
Stepover: This is the amount of material
removed in each cut.

Use Pecking: Indicates weather pecking
is used or not.

Pecking Depth: Defines how deep each
peck should be.

Pecking Retract: Determines how far the
tool should retract between pecks.

Stock to Leave: Indicates how much
stock should be left after the whole

operation is performed.

Lathe Grooving Parameters 24| Finish Tab Configures how the finish
Buls ] Fiih passé for the operation should be
:s: i SEEEi performed.
et 1 E\;/ Use Finish: Indicates whether or not
AL . finish cuts should be performed.
Number of Finish Cuts: Describes how
Fiish Pass Distances many finish cuts should be taken.
— 50 P 1.0 Cut Depth: This is the amount of
Fiish Compensation material that will be removed with each
ot = cut.
First Cut Direction: The finish cut is
made from both sides. The First Cut
—r— Direction is the direction of the first of

the finish cuts.

First Distance: This is how far the first
cut will be taken along the contour.
Overlap: The second finish cut will
overlap the first finish cut by this
distance.

Compensation Type: This is the
compensation type that is used for the
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operation. The two most commonly used are Controller or Computer.

Click on OK to use the values,
Click on Show Toolpath, and the toolpath will be shown on the drawing.

Try experimenting with the various parameters and see how they change the

generated toolpath.

Click on Export Clipboard in order to generate the actual program.
The program is now in the computer’s clipboard and is ready to be inserted into the

CNC program.

Change the window to the NC X E% ; %; O () Xoel -

‘ A Fil
program and move the cursor to the Copy cut  Paste Selet Undo Redo <] Append Fle

. All ) Insert File
very end by pressing Ctrl-End. —
Insert the text from the clipboard,

either by pressing Ctrl-v, or selecting

Paste icon W:L 'in the Editor menu on
the Edit toolbar (indicated by A in the

picture).

Now the NC program should look like the following screen.

’_@ H924 )+ CIMCO Edit v6.0 - [C\CIMCO\CIMCOEGit6\Samples\CNC-Calc v6 Lathe Tutorial 3.NC *] - = x
Editor | NCFunctions  Backplot  File Compare  Transmission  CNC-Calc Window ™ Help~ - & X
- ¢ 3
D /_D 5 g Iw l At (1o Tuming = X EEL’ S 0 ) Xoe @ Find Previous :’Z; § NextTool change
N @ 7D ¥ Append File @ Find Next ] 1 Previous Tool change
New Open Close Save Save Print  [mp| |9 ga|| °| Co Cut Paste Selet Undo Redo o ind Go to Line/Block
< < EA = Al ) Insert File %y Replace NOmEEs
File £l File Type ] Edit Find
| \ECNC-Ca\c V6 Lathe Tutorial 1.cd”" @CNC-E‘;\C 6 Lathe Tutorial 3NC * 4px
NCassistant 73 G0 X70.000 |

74 GO Z10.000
75 (GROOVING)
76 GO X70.000 z10.000
77 GO Z-57.768
78 GO X55.000
79 G1 X20.367
80 GO X55.000
82 GO z-59.232
82 Gl X20.367
83 |Gl X20.567 Z-59.132
84 GO X55.000
85 G0 zZ-56.305
86 G1 X20.697
87 G1 X20.897 Z-56.405

Description:

Cycles / Macros

Program Start and End &

Tool change with Constant Su... [ || §8 G0 X55.000
Tool change with Constant RPM 89 GO Z-60.695
Program comment =l 90 lc1 x20.697
gg?ﬁ:ﬁﬁ’,‘,‘,ﬁ:ﬁ 91 |G1 X20.897 z-60.595
G02 Clockwise arc move 92 GO X55.000
ggggnur‘\‘lelclockwiseavcmnve 93 GO Z-54.841

wel . 21 206
G10 Data setting mode 94 ‘,’l ij_ [(Jlr
G11 Data selting mode cancel 95 G1 X21.406 Z-54.941
G182X plane designation 96 GO X55.000
G20 Inch data input 10 Z-62. 1
521 Metic data input Sa|c0 2-62. #?9
627 Reference poirt retum che. BRle1 x21.206
628 Reetum to reference point 99 G1 X21.406 Z-62.059

G29 Return from reference point 200 GO X55.000

ggg gflum to 2nd, 3rd and 4th.. 201 GO Z-53.377
ip culting ” N .

632 Thread cutling constant le. 202 G1 X21.899

634 Threading function variabl, 203 G1 X22.099 z-53.477

G:36 Automatic tool compensati 102 GO X55.000

add_||205 G0 z-63.623 =
l i EMOKey_Ln 0 N 3

(v
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To verify the generated toolpath, we must simulate it using the integrated Graphical
Backplot. To open the backplot window, click on the Backplot tab (indicated with

letter A) and then on the Backplot Window $icon (indicated with letter B) as
shown below.

Now a window like the one below will appear.

@ H949 ¢ CIMCO Edit v6.0 - [C:\CIMCO\CIMCOEit6\Samples\CNC-Calc v6 Lathe Tutorial 3.NC *] - 5 X
Editor  NCFunctions | Backplot | File Compare  Transmission CNC-Calc Window ™ Help~ - & X
- Backplot File ~ - « ‘Q "% Solid Model =
=R Qav o 70 @ N I
3% Close Backplot dg W T Zoom / Regenerate solid
Ba(kp\oi o Zoom Zoom  FitTo N\View Top Front Left ViewFrom Measure Rotate Show Toolpath Mode | Tool Tool 150 Turning B
ind Backplot Setup In  Out Window~ Reget Tool  Distance View - Bounding Box~ ~ = - setup || Ty Solid Setup
| File o View Toolpath Tool Solid Other G|
y éc{(c-wcvs Lathe Tutoral 1.09+ TRCNC-Calo v Lathe Tutorial BNENG_ apx

1 (FAYING) \gh\
A

[C(EN

20 Gl X-3.6 F
2161 22.200
22 G1 23.200
13 GO X62.400
24 G1 Z0.000
15 G1 X-3.600
16 |G1 22.000 —\
27 61 Z3.000

15 (ROUGHING)

29 GO X70.000 Z10.000
20 GO Z0.900 1
21 GO X52.574

22 |G1 X51.160 z0.193

23 G1 Z-110.600

24 G1 X63.000

25 G1 X65.000

26 |G1 X66.414 Z-109.893
27 GO Z0.900

28 GO X44.734

29 |G1 X43.320 z0.193

=
(

30 Gl 2-29.700 t.
31 G1 X47.000 x| 2.4000] I: [ ] Feed| ] Dis a0000] oy
32 G3 X50.600 z-31.500 I-0.000 K-1.800 j_]' z[ 39,0000 K:| | Took [ 277] Totak 30286911 J

33 Sl Z 110.600

<l
v
L
%
%
[
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19.6. Finishing the part

In the following tutorial we will generate a Finish NC program. In order to select the

Finish operation the below described steps must be performed.

Select the file type (NC Format) for

our facing example program (e.g. ISO 150 Turning v |l |
Turning) as indicated with letter A. ]

o [0 (0 %) (= (B (4] 2
Then Select the feature Finish Turning Operations
Turning by clicking on the Grooving A
Turning icon indicated by letter B in B

the Turning Operations toolbar.

This will open the Finish Turning dialog to the left of the drawing area. Now insert

the values shown in the dialog below.

Finish Turning Comment:
Comment: This comment will be shown in the final NC
FINISH Program. It is always good to include a comment, in
[ Single Step order to distinguish the various operations in the
[ Show Toolpath ] [ Parameters ] final program.
| Back ] [ New J

[ Export Editor ][Export Clipboard]

The Finish operation works on a contour, and in order to generate a toolpath we must
select that contour. To select the contour for the operation perform the following
steps:

* Ensure that single step is unchecked in the Finish dialog

* Select the contour shown on the picture below. To do this, start at the far right
by selecting the vertical line with the indication arrow pointing up. Now the
whole contour is selected, so unselect the last vertical line by clicking the
Back button.
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Now your drawing should look something like the one below.

— Editor

NC Functions Backplot

D = Open Drawing ~ % @, Zoom Out
) Save ® Zoom All

File Compare

. X1 ™ sa'n
New O Zoom

Drawing [ Setup CNC-Calc n
File View Modify

Transmission

XTI | 87| i

@ zoom Window || % 3¢ o8 %, O | O X

Snap

CNC-Calc
/=1
NZEIPP

| =40

Draw Points / Lines

CIMCO Edit v6.0 - 7 X

Window ™ Help~ - & X

@ O 3;1 () A A 150 Turning ~ @]
- a
Center Two Rectangular Bolt Circular Bolt || Text = (| e [ ] = 223
Center Two &)™\ L || Rectangular Bolt Circular Boit || Text | |20 [L:# £ £ =) (B () (B |
Draw Arcs / Circles Pattern Text Turning Operations

| [BAENC-Cale V6 Lathe Tutorial 1.cdd | TCNC-Calc v6 Lathe Tutorial 3NC * abx
Finish Tuing
Comment:
FINISH
[ Single Step
Show Toolpath
Export Clipboard <
Element Info
25.00 f
Machine Zero Z: Machine Zero : Pait Diameter
00 [ 0.0 ] Use Y-Asis Substitution
Select the next element CNC contour or push Forward or Fast Forward Licensed to Frank Carisen DEMO Key _ Z: -40.530 D: 59.978 INS _1:57:56PM

Click on the Parameters Button to open the parameters dialog.

Enter the following values shown below into the parameter dialogs.

45.0

30

90.0

30

Lathe Finish Parameters
Tool Definition Entry Yector
Tool Orientation EniniAngle
° ‘ o
(: r q Entry Length
€O
+ 4 + Exit Yector
°L v J° Exit Angle
Tool Radius
0.4 Exit Length
Compensation
Compensation Type
Computer
Compensation Side
Right
Cancel ]

|

0K

Tool Orientation: The 9 icons represent
the possible 9 orientations of the tool.
Tool Radius: The nose radius of the tool.
Entry Angle: The angle at which the tool
will approach the part.

Entry Length: The length of the
approach.

Exit Angle: The angle at which the tool
will retract from the part.

Exit Length: The length of the retract.
Compensation Type: This is the
compensation type that is used for the
operation. The two most commonly used
are Controller or Computer.
Compensation Side: The side of the
contour that the tool will move on. This
determines if it is an inside or outside
toolpath, since the tool will always move

in the direction of the selection.
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Click on OK to use the values.
Click on Show Toolpath, and the toolpath will be shown on the drawing.

Try experimenting with the various parameters and see how they change the

generated toolpath.

Click on Export Clipboard in order to generate the actual program.
The program is now in the computer’s clipboard and is ready to be inserted into the

CNC program.

Change the window to the NC X D% : bi 0 () Xoe-~

) + Append File
program and move to the VGI} end’ by Copy Cut Paste Seledt Undo Redo _
. All #+] Insert File
pressing Ctrl-End. :
Edit
Insert the text from the clipboard,
either by pressing Ctrl-v, or selecting
Paste icon in the Editor menu on
the Edit toolbar (indicated by A in the
picture).
Now the NC program should look like the following screen.
(’@ H924 )+ CIMCO Edit v6.0 - [C:\CIMCO\CIMCOEdit6\Samples\CNC-Calc v Lathe Tutorial 3.NC ] -5 x
Editor NC Functions Backplot File Compare Transmission CNC-Calc Window ™ Help~ - & X
e V4 g g il Tumin () Xoe-~ @ Find Previous B ' NextTool change
5 . . \ E
D | N = = - x Ea Iy 0 %) Append File @ Find Next @ 1 Previous Tool change
New Open Close Save Save Print  [mg| =)0 ga| °| Copy Cut Paste Selet Undo Redo . ind Go to Line/Block
= = = /5 = Al ) Insert File %y Replace Number
File (F] File Type 7] Edit Find
| [B\CNC-Calc V6 Lathe Tutorial 1.cd<” %) CNC-Cale v6 Lathe Tutorial 3NC * | 4px
NC ot 211 GO z-35.813 =
e 222 |G1 X49.982
: 213 G3 X47.556 7-37.584 I-2.191 K0.200
214 G1 Z-37.584
215 G2 X20.068 Z-58.500 T11.022 K-22.216
216 G1 Z-58.500
217 G2 X40.235 Z-77.187 1I24.766 K1.300
218 GO X55.000
219 GO X70.000
220 GO Z10.000
221 (FINISH)
B 222 GO X3.443 22.121
o 223 G1 X-0.800 Z0.000
Cycles  Macios 224 (G1 X19.200
- 225 G3 X19.600 Z-0.054 T0.000 K-0.400
rogram Start and End & 5 9.6 )
Tool change with Constant Suf... || [226 G1 X23.600 Z-1.208
Tool change with Constant RPM 227 G3 X24.000 Z-1.555 I-0.200 K-0.346
Program comment =||22s ¢1 z-20.400
G0 Repidmave 220 G3 X23.766 7-20.683 I-0.400 K0.000
GO2 Clockwise arc move 230 G1 X20.351 z-22.390
GO3 Countrcockwse somave {251 G2 X20.000 7-22.814 T0.424 K-0.424
el o2 x20. 000
310 Data setling mode 232 G1 2-29.400
£11 Dot seting med cancel 233 G2 ¥21.200 Z-30.000 T0.600 K0.000
G18 2X plane designation 234 G1 X47.200
G201nch data input 235 G3 X50.000 Z-31.400 I0.000 K-1.400
621 Metiic data input , 0.0y
627 Reference point retuin che. 236 G1 2-36.213
28 Retumn to reference point 237 G3 X47.333 Z-38.363 I-2.400 K0.000
G29 Return from reference point 238 G2 Z-82.437 I10.933 K-22.037
G30 Retun to 2nd, 3rd and 4th ... 239 G3 X50.000 Z-84.587 I-1.067 K-2.150
G31 Skip cutting N N N N N
632 Thread cutling constant le. 240 |G1 Z-108.400
634 Teadrgurcionveidhl . [|242 63 X45.200 2-110.800 I-2.400 K0.000 5
(G36 Automatic tool compensati. 242 GO X51.200
| 4

( ' Leenses o Frank Casn DENO ey n 265123, Col 1, 3698 btes 5 2362594
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To verify the generated toolpath, we must simulate it using the integrated Graphical
Backplot. To open the backplot window, click on the Backplot tab (indicated with

letter A) and then on the Backplot Window $icon (indicated with letter B) as

shown below.

Now a window like the one below will appear.

@ H949 ¢ CIMCO Edit v6.0 - [C:\CIMCO\CIMCOEit6\Samples\CNC-Calc v6 Lathe Tutorial 3.NC *] - 5 X
Editor  NCFunctions | Backplot | File Compare  Transmission CNC-Calc Window ™ Help~ - & X
T Backplot File ~ - \/ « R "% solid Model
R Qv @ " 7 N ISl
3% Close Backplot dg W T o) Zoom / Regenerate solid
s Zoom Zoom FitToNView Top Front Left ViewFrom Measure Rotate Show Toolpath Mode | Tool Tool 150 Turning -
window [7] Backplot Setup In Out  Window ~ et Tool  Distance View - Bounding Box~ - ¥ - Setup by Solid Setup

Tool Solid Other &

| File o View Toolpath |
y éc{(c-wc V6 Lathe Tutarial 1.0d+ TGONC-Cale v6 Lathe Tutorial NCN_ apx

1 (FEQING) ™~

2 [0 s o \

/k
LUl LLLLLLLELEELL]
r

[m

16 G1
17 G1
15 (ROUGHING)
29 GO X70.000 210.000

20 GO Z0.900 1
22 G0 X52.574

22|61 X51.160 Z0.193
23|G1 Z-110.600

24|G1 X63.000

25 G1 X65.000

26 |G1 X66.414 Z-109.893
27 GO Z0.900

25 GO X44.734

29 |G1 X43.320 20.193

s
|

30 G1 2-29.700 2
3261 X47.000 | o | | | el o a0000) T
32 G3 X50.600 z-31.500 I-0.000 K-1.800 Tz 50000] K[ ] Toot | 77| Totat| Tiases) o ————

3361 Z-110.600 > I w W,

a3

|
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19.7. Threading the part

In the following tutorial we will generate a Threading NC program. In order to select

the Threading Horizontal operation the below described steps must be performed.

Select the file type (NC Format) for

our facing example program (e.g. ISO 150 Turning v |l |
Turning) as indicated with letter A.

o [ () () (e 5 6 (B
Then Select the feature Threading Turning Operations
Horizontal by clicking on the A
Grooving Turning icon indicated by B

letter B in the Turning Operations

toolbar.

This will open the Threading Z Turning dialog to the left of the drawing area. Now

insert the values shown in the dialog below.

Threading Z Turhing Comment:
Comment: This comment will be shown in the final NC-
THREADING Program. It is always good to include a comment in
0 Start £ order to distinguish the various operations in the
0z
final program.

EndZ: Prog

] 20 o= | Start Z:

This is the Z value where the operation starts.
End X:

This is the Z value where the operation ends.

[ Show Toolpath ] [ Parameters

]
( Back | | New |
]

| Esport Editor | | Export Clipboard

Click on the Parameters button to open the parameters dialog.

Enter the following values shown below into the parameter dialogs.
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Lathe Threading Parameter

s

Thread Form | Cutting | Taper
Threading Type . Thread Le
=
—_ Number of
by

Thread Form

ad:
30

Starts:

( Select From Table

]

Included &ngle:
60.0

Thread Angle:
300

Major Diameter:
24.0

Minor Diameter:
20,752

[ ok

H Annuller ]

Thread Form Tab Configures the form of

the thread in the operation.

Threading Type: The 4 icons represent
threading outside or inside made from left
to right, or right to left.

Thread Lead: Defines the starting
position of the thread.

Number of Starts: This defines how
many starts the thread will have; the
normal number is one.

Select From Table: Instead of typing all
the various values for the thread, these
can be inserted from a table. This table
contains all of the most common threads
for both Imperial and Metric. Please see
the end of this section for further
explanations on the use of the table.
Included angle: The total angle of the
thread profile.

Thread Angle: The forward angle of the
thread profile measured from vertical.
Major Diameter: The largest measure of
the thread.

Minor Diameter: The smallest measure
of the thread diameter.
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Lathe Threading Parameters

~
%

Thread Form | Cutting | Taper

Type of Cut
(® Constant Area

(O Constant Depth
Depth calculation

O First Cut Depth

(® Number OF Cuts:

Number Of Spring Cuts:
1

NC Export Type

Longhand [G32) v

Cutting Parameters
Stock Clearance:

5.0
Stock to Leave:
0.0
Pulloff Distance
Infeed
Angle:
30,0
[ oK H Annuller ]

| Cutting Tab Configure the number of and

the type of cuts that should be used in the

operation

Constant Area: With constant area the
tool will remove equal amounts of the
area per cut.

Constant Depth: Using the constant
depth option each cut will have the same
depth. Since the removed area is
triangular an increasing amount will be
removed the deeper the tool cuts.

First Cut Depth: If this option is
selected the first cut defines how the
following cuts will be made based on
what method (Constant Area/Depth) is
used.

Number of Cuts: If this option is used
the operation will be performed with this
number of cuts (+ the selected number of
spring cuts).

Number of Spring Cuts: If spring cuts
are used this many cuts will be made at
the final depth.

Stock Clearance: Defines how far away
from the stock the tool should move
before it moves back to the start.

Stock to Leave: Defines how much stock
should be left at the end of the operation.
Pulloff Distance:

Infeed Angle: The angle at which the
tool will move down. The reason for this
1s to minimize the chip pressure at the
front of the tool and thereby obtain a

more even thread.
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Lathe Threading Parameters

Thread Form | Cutting | Taper
Taper Type

ﬁ@

Taper &ngle:
0.0

Overcut
() Absolute

O Revolutions

30

~
%

Acceleration Distance

(O Calculation
O Absolute
() Revolutions

20

0K H Annuller ]

Click on OK to use the values.

| Taper Tab Configures extension of the

cuts and a possible taper for the
operation.

Taper Type: If the taper angle is not
zero, a conical thread will be produced.
The two icons represent the two ways the
cone can go.

Taper Angle: Is the angle of the conical
thread.

Absolute Overcut: With this option the
tool will continue the defined distance at
the end of the thread.

Revolutions Overcut: With this option
the thread will be extended by the number
of revolutions entered.

Acceleration Distance: The Distance
that the tool will start before reaching the
thread in order to accelerate to achieve a
more uniform thread.

Calculation Acceleration Distance:
With this option the acceleration distance
will be calculated by the operation.
Absolute Acceleration Distance: Here,
the operator can enter how far away the
tool should start before reaching the
thread.

Revolutions Acceleration Distance:
With this option the tool will use the
given number of revolutions to accelerate.
It will therefore start the number of
revolutions multiplied by the thread pitch
before reaching the thread.

After the values have been entered in the dialog the screen will look something like

the picture below. Notice that the area of operation is shown with a blue rectangle.
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Comment:
THREADING
StartZ:

EndZ:
-20] o
: : ' \

Element Info

30.00
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0 O 00

Pait Diameter
] Use Y-Asis Substitution

[ | mdcate orenter the Z end vaue for the thread operaton

Try experimenting with the various parameters and see how they change the

generated toolpath.

Click on Export Clipboard in order to generate the actual program.

The program is now in the computer’s clipboard and is ready to be inserted into the

CNC program.

Change the window to the NC

program and move to the very end by Co

pressing Ctrl-End.
Insert the text from the clipboard,

either by pressing Ctrl-v, or selecting

Paste icon l - in the Editor menu on
the Edit toolbar (indicated by A in the
picture).

4 Y oY e S5
Y — b "7 Append File
Cut  Paste Seled Undo Redo '
All #+] Insert File
Edit
A

Now the NC program should look like the following screen.
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| Edgitor | NCFunctions
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Modiy G3 X45.200 2z-110.800 I-2.400 KO0.000
Cycles / Macros GO X51.200

Progiam Start and End
Tool change with Constant Su...
Tool change with Constant RPM
Progiam comment

600 Rapid move
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603 Counterclockwise arc move
G04 Dweel

610 Data setling mode

11 Data setling mode cancel
G182X plane designalion

G20 Inch deta input

621 Metiic data input

(627 Reference point retuin che.
628 Return to reference point
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G631 Skip cutting

632 Thiead culting constant e.

[e]

(THREADING)
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Find Add 261 |

To verify the generated toolpath, we must simulate it using the integrated Graphical

Backplot. To open the backplot window, click on the Backplot tab (indicated with

letter A) and then on the Backplot Window& icon (indicated with letter B) as

shown below.

Now a window like the one below will appear.

H949 )+
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232 G1

235 G3 400 T10.000 K-1.400
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247 GO X34.000

248 GO 26.172

249 GO X21.348
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2521 GO X34.000

252 GO Z6.000

253 GO X20.752
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255 GO X34.000

256 GO Z6.000

257 GO X20.752 A
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When entering the form parameters for the thread it is possible to use Select From

Table on the Thread Form tab.

When this button is clicked the dialog below is shown.

Select Thread
Export Units
(%) Metric () Inches
Metric v
Major Dia. Lead MinorDia.  Description ~
240000 3.00... 20.7520 Coarse
24.0000 2.00.. 21.8350 Fine
25.0000 1.50... 23.3760 Fine
27.0000 3.00.. 237520 Coarse
27.0000 2.00.. 248350 Fine
30.0000 350.. 26.2110 Coarse
30.0000 2.00.. 278350 Fine
30.0000 1.50.. 28.3760 Fine
33 0000 20n AN 8350 Fine had
oK [ Cancel ]

The selection is then performed in the following way:

* First select if the thread is a metric or imperial thread.

* Based on the above selection the different types of threads can be selected in
the drop down box.

* Itis now possible to select the specific thread in the list box, and when OK is
clicked the corresponding data will be copied to the form fields in the
parameter window.
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19.8. Drilling the part

In the following tutorial we will generate a Drilling NC program. In order to select the

Drilling operation the below described steps must be performed.

Select the file type (NC Format) for

our facing example program (e.g. ISO 150 Turning v | |
Turning) as indicated with letter A. )
o (=A==
Then Select the feature Drilling by Turning Operatjons
clicking on the Drilling icon indicated A
by letter B in the Turning Operations
B

toolbar.

This will open the Drilling dialog to the left of the drawing area. Now insert the

values shown in the dialog below.

End Driling Comment:
Comment: This comment will be shown in the final NC
DRILLING Program. It is always good to include a comment in
Clearance Height order to distinguish the various operations in the
[ 1013
: final program.
Retract Height:
] 3 f% | Clearance Height:
Start Depth: The position to where the tool is moved before the
z
O i actual operation, and where it will end after the
End Depth: . .
O] 20/ X] drilling is finished.

Retract Height: The distance from the start of the
operation where the feedrate will switch from rapid
to feed.

| Export Editor_| [ Export Clipboard | | Start Depth: The depth at which the actual

Parameters

New

operation is started.
End Depth: The final depth of the operation.

The Drilling operation is defined by the above parameters, after the entry of which the
screen will look something like the one shown below.

The four distances entered are shown as crosses on the drawing.
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DRILLING
Clearance Height
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Retract Height:
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Start Depth:
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End Depth:
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Click on the Parameters button to open the parameter dialog.

Enter the following values shown below into the parameter dialog.

Drilling Parameters

Operation Type
Driling

Feedrate: Dwell:
200.0

Pecking

Use Pecking

Peck Clearance: Peck Retract:
30

First Peck: Subsequent Pecks:
10.0

Tip Compensation
["JUse Tip Compensation

0.0

5.0

6.0

[ Cancel ] [

0K

Operation Type: The operation type can
be drilling or threading that is either
Clock or Counter Clock Wise.

Feedrate: The feedrate used for all feed
moves.

Dwell: The time that the drill will dwell
at the bottom of each cut in order to break
the chip.

Use Pecking: By selecting this option the
operation will be performed with pecking
movements.

Peck Clearance: The distance above the
previous cut to which the drill will move
in rapid after the retraction is performed.
Peck Retract: The distance the drill will
retract at each peck.

First Peck: The depth of the first peck.
Subsequent Pecks: After the first peck is

performed the entered distance will be
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Click on OK to use the values,

used for the remaining pecks.

Use Tip Compensation: Toggles the use
of tip compensation. This option is used
for drilling through a part. It will extend
the hole based on the geometry of the
drill.

Tip Angle: The angle of the drill.

Drill Diameter: The diameter of the drill.
Tip Compensation: The calculated
amount, by which the hole will be
extended.

Try experimenting with the various parameters and see how they change the

generated toolpath.

Click on Export Clipboard in order to generate the actual program.

The program is now in the computer’s clipboard and is ready to be inserted into the

CNC program.

Change window to the NC program
and move the cursor to the very end
by pressing Ctrl-End.

Insert the text from the clipboard,

either by pressing Ctrl-v, or selecting

Paste from the Edit menu on the
Editor Tab (indicated by A in the

picture).

ﬁ:k = O X Del ~
% 4+ Append File
Paste Select Undo

4+ Insert File
Edit

Now the NC program should look like the following screen.
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Backplot oo
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File ]
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View

O “ N =YX Tf T solid Model

Toolpath Mode

Rotate Show
View -~ Bounding Box ~

Toolpath

Tool  Tool
Setup

Tool

& Zoom / Regenerate solid

&y Solid Setup
Solid

150 Turning

Other

EECIEE

L [\ CNC-Cale V6 Lathe Tutorial 1.c

CNC-L’aﬁ: 6 Lathe Tutorial 3NC *

NCAssistant
Desciiptior:

Modify

Cycles / Macros

Progiam Start and End
Tool change with Constant Su...
Tool change with Constant RPM
Progiam comment

600 Rapid move

GOT Linear move

G02 Clackwise arc move

603 Counterclockwise arc move
G04 Dweel

610 Data setling mode

[e]

G1 zZ-108.400

G3 X45.200 z-110.800 I-2.400 K0.000
G0 X51.200
(THREADING)

GO0 X34.000 z6.396
G0 X22.125

G32 z-23.000 F3.000
GO0 X34.000

G0 26.172

G0 X21.348

G32 2-23.000 F3.000
G0 X34.000

G0 Z6.000

G0 X20.752

G32 2-23.000 F3.000
G0 X34.000

G0 Z26.000

GO0 X20.752

G32 2-23.000 F3.000
G0 X34.000

G0 26.000
(DRILLING)

G11 Data setting mode cancel G0 X0.000 z10.000
G182X plane designalion G0 23.000
G20 Inch deta input 1z
621 Metiic data input r’é z g'ggg F200.000
27 Reference point retum che. G0 z-3.
628 Return to reference point G0 Z-5.000
629 Return from reference point G1 Z-14.000
630 Return to 2nd, 3rd and 4th... B
631 Skip culing G0 2-9.000
32 Thiead cutting constant le.. G0 z-11.000
534 Theadng furcion vaiabl.. ) 270 61 2-20. 000
Automatc ool conoensali 272 GO Z10.000
Find Add 272

]

To verify the generated toolpath, we must simulate it using the integrated Graphical

Backplot. To open the backplot window, click on Backplot tab (indicated with letter

A) and then on Backplot Window $icon (indicated with letter B) as shown below.

Now a window like the one below will appear.

5 X
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19.9. Tapping the part

In the following tutorial we will generate a Tapping NC program. In order to select

the Drilling operation the below described steps must be performed.

Select the file type (NC Format) for

our facing example program (e.g. [ISO

Turning) as indicated with letter A.

Then Select the feature Drilling by

ISO Turning

I E B (B B2 ) BB |

Turning Operations

- l e '
b
HH

1=

clicking on the Drilling icon indicated A

by letter B in the Turning Operations

toolbar.

This will open the End Drilling dialog to the left of the drawing area. Now insert the

values shown in the dialog below.

End Drilling

Comment:
M3 TAPPING

Clearance Height:

O 10 13
Retract Height:

O 3 1%
Start Depth:

O 2|Z)
End Depth:

O 12(|X]

New

| Esport Editor | [ Export Clipboard |

Comment:

This comment will be shown in the final NC
Program. It is always good to include a comment, in
order to distinguish the various operations in the
final program.

Clearance Height:

The position, to where the tool is moved before the
actual operation, and where it will end after the
drilling finished.

Retract Height: The distance from the start of the
operation where the feedrate will switch from rapid
to feed.

Start Depth: The depth at which the actual
operation is started.

End Depth: The final depth of the operation.

The Tapping operation is defined by the above parameters, after the entry of which

the screen will look something like the one shown below.

The four entered distances are shown as crosses on the drawing.
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Click on the Parameters button to open the parameter dialog.

Enter the following values shown below into the parameter dialog. Notice that the

dialog is different from the one in the previous drilling operation. It is no longer

possible to use pecking because the Operation Type is selected as CW Tapping.

Drilling Parameters

Operation Type

Tip Compensation
[] Use Tip Compensation

Cw Tapping v
Feedrate: Dwell:
125.0 0.0
Pecking

[ Cancel ] [ 0K

Operation Type: The operation type can
be drilling or threading that is either
Clock or Counter Clock Wise.

Feedrate: The feedrate used for all feed
moves. Depending on the machine this
may be in a different format. For this
machine’s G32 code a feedrate of 125
will actually result in a pitch of 1.25.
Dwell: Is the time that the drill will dwell
at the bottom of each cut in order to break
the chip.

Use Tip Compensation: Toggles the use
of tip compensation. This option is used
for drilling through a part. It will extend
the hole based on the geometry of the
drill.

Tip Angle: The angle of the drill.

Drill Diameter: The diameter of the drill.
Tip Compensation: The calculated
amount by which the hole will be
extended.



130

Click on OK to use the values,

Try experimenting with the various parameters and see how they change the
generated toolpath.

Click on Export Clipboard in order to generate the actual program.
The program is now in the computer’s clipboard and is ready to be inserted into the
CNC program.

%0 ﬁ_ X Del ~

Change the window to the NC

A Fil

program and move to the very end, by Copy cut  Paste Selet Undo Redo : PRena e

. All +! Insert File
pressing Ctrl-End. —

Insert the text from the clipboard,

either by pressing Ctrl-v, or selecting

= . A

Paste from the E£dit menu on the

Editor Tab (indicated by A in the

picture).

Now the NC program should look like the following screen.
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245 GO 26.172 ]
249 GO X21.348

250 G32 Z-23.000 F3.000

251 GO X34.000

252 GO Z6.000

253 GO X20.752

254 G32 Z-23.000 F3.000

255 GO X34.000

256 GO Z6.000

257 GO X20.752

258 G32 z-23.000 F3.000

259 GO X34.000

260 GO Z6.000

261 (DRILLING)

NC-Assistant
Description:

Cycles / Macros

Pre 262 GO X0.000 Z10.000
ogram Start and End &

Tool change with Constant Surt... ||| [263 GO Z3.000

Tool change with Constant RPM 261 |G1 Z-8.000 F200.000
Progiam comment . 0 Z-

600 Rapid move 3[[2e2 |0 2-3.000

GO1 Linar move Zgco 2-5.000

G02 Clackwise arc move 267 |G1 Z-14.000

G023 Counterclockwise arc move 268 GO Z-9.000

G04 Dwel . p

310 Data setling mode Zaco z-11.000

G11 Data setling mode cancel 270 G1 2-20.000

G182X plane designalion 272 GO 210.000

G20 Inch data input 272 (M8 TAPPING)

621 Metiic data input

627 Reeference point retuin che.
628 Reetum to reference point
629 Retum from eference point
630 Retum to 2nd, 3rd and 4th .
31 Skip cutting

G32 Thiead cutling constant .
634 Threading function variabl
636 Automaic tool comoensali,

(v

273 GO X0.000 z10.000

274 GO 23.000

275 MO3

276 G32 Z-12.000 F125.000 MO05
277 G32 23.000 F125.000 M04

278 GO 210.000 =
279 MO03

250 |

( )

To verify the generated toolpath, we must simulate it using the integrated Graphical

Backplot. To open the backplot window, click on Backplot tab (indicated with letter
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A) and then on Backplot Window icon % (indicated with letter B) as shown
below.

Now a window like the one below will appear.
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256 GO Z6.00

257 GO X20.7 F

258 G32 Z-23.000 F3.000

259 GO X34.000 f

260 GO Z6.000

261 (DRILLING)

262 GO X0.000 2z10.000
263 GO Z3.000

264 |G1 Z-8.000 F200.000 -
265 GO Z-3.000
266 GO Z-5.000
267 G1 Z-14.000
268 GO Z-9.000 .y
269 GO Z-11.000

270 G1 Z-20.000

272 GO 210.000

272 (M8 TAPPING)

273 GO X0.000 z10.000

274 GO Z3.000

275 MO3

276 G32 Z-12.000 F125.000 M05
277 G32 z3.000 F125.000 M04
278 GO Z10.000

279 MO3
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