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CAMConNceprT M MiLLING

Note: é

This software description contains a description of all functions which
can be carried out with CAMConcept.

Depending on the machine you are running with CAMConcept, not
all of these functions will necessarily be available.

EC conformity

that the machine and the guidelines are in conformity with the regu-

c € The CE mark certifies, together with the EC declaration of conformity,
lations of the directives applicable to the products.

All rights reserved, duplication is permitted only by prior authorisation of EMCO GmbH
© EMCO GmbH, Hallein
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PRrerFAcE

CAMConcept didactics

Today, NC machines are programmed in practice
via automatic contour programming. Nonetheless,
it is still necessary for experts in the field to under-
stand the automatically generated NC program.

CAMConcept offers a consistent didactic concept,
starting from the simple generation of workpiece
contours in CAD mode, through automatic, in-
teractive generation of the NC program in CAM
mode right up to execution of the NC program
on a connected NC machine. Thanks to the fully
developed online help functions, CAMConcept is
perfect for training.

CAMConcept - performance scope

e Easy-to-use graphical user interface

e Creation of CAD workpiece contours

e Adjustable clamping devices and unmachined
parts

Automatic contour programming

Cycle support

NC program editor

Status indicators of the programmed machine
states

Tool library

Import, export interfaces

Measurement of clamping devices and tools
Support for multiple control and machine
types

Online NC machine functions

Online help functions

2D machining simulation

3D machining simulation

Assumed knowledge

Users working with CAMConcept are expected to
be familiar with the operation of MS Windows and
understand the handling and basic programming
of the connected NC machine. Please consult the
corresponding manuals if necessary.

Learning goals

CAMConcept teaches the following learning
goals:

e Drawing and modifying CAD contours

e Automatic, interactive generation of NC pro-
grams

e Changing existing NC programs

* Understanding the connections between the
NC machine settings and NC programming

e Operation of an NC machine

Structure of the literature

The CAMConcept software description has the
following structure:

General basic principles of operation
Description of menu bars

CAD commands

CAM commands

NC commands

Operations scheduling

With its comprehensive user guidance (online
help and explanations in the status bar) CAMCon-
cept is designed so that the software description
is only rarely needed.
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BASIC PRINCIPLES

A: Basic principles

n Til  30-ToolGenerakar
¥ M EMCO Lizenz Manager
3 't-. WinMC - EMConfig Einzellizenz (Programmierplatz)

M = winC Launch Einzelizenz {Programmierplatz)

Launching CAMConcept

CAMC cmamnrn

CAMConcept help with Contents pane

# 1CAMConcept milling - []
file 7

DemH ™

|laeaaeae

SO SN

Name of the function

Launching CAMConcept

At this point we would like to refer the reader to
the general aspects of Windows XP operation,
which are not covered in this brochure. For more
information please refer to the corresponding
manuals for your operating system.

After Windows installation of CAMConcept, point
the mouse at the WinNC Launch program icon (in
the Windows Start menu) and click on it.

Help function

CAMConcept offers several online help functions
which will provide the required assistance in any
step:

e The full CAMConcept help function, which can
be called up via the menu bar. This function
offers a content listing which enables you to
scroll back and forward through all of the help
texts in the same way as you are used to from

other Windows programs.
* CAMConcept keeps you constantly informed in

the status bar at the bottom of the screen. Here
you can see what kind of inputs CAMConcept is

expecting from you.

e The CAMConcept help field (Shift + F1), which
takes you directly to the required help.

* When you hover over a function with the mouse

pointer, CAMConcept displays the name of the
function.

A1
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CAD screen layout

T/ OA Y

28 Q& @'Q | p duwn

v||0.25

w |Iight-grey w |dotted' “ |

\
3 ‘\Hl,‘r

I

B[(=1E

7
x
B
7
hd

X’= 0.000°y¥= 0.000

[

8 9 10 1 12 13
No. Description No. Description
1 Command symbols 8 | Current position message
2 Menu bar 9 | Previous position message
3 | Zoom commands 10 | Status message / Help bar / Error message
4 | Switchover between CAD-CAM-NC-AV modes 11 | Coordinates menu
5 | CAD menu commands 12 | CAD window
6 Layer 13 | Change commands
7 | Input fields
EMLCO p2



CAMConcerT M MiLLING
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CAM screen layout
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BASIC PRINCIPLES
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CAMConcept window
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exit
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5 1. 10min JbungS. ecc

Menu name

Window divisions

CAMConcept main window

After having been started, CAMConcept will
appear with its main window. In the working
area of the main window additional windows are
possible.

CAMConcept window

CAMConcept windows serve to either provide
information (e.g. information about CAMConcept)
or to enter specific parameters (e.g. properties of
lines). These windows can only be moved.

Menu lines

By clicking on a menu name a list of commands
that can be selected (standard font) and of those
being currently blocked (diffuse, matrix font) will
be displayed.

EMLO
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OPERATING SEQUENCES

B: Operating sequences

nfé“ Icon inactive

Iz

Icon active

2 13

You can maximize, minimize windows or go back
to normal window size by means of the window
symbols. Make a double click on the text display
of the status line to switch between the normal
and the maximized window size.

Command symbols

Display of symbols

When you have selected a command symbol with
the mouse button (which means it is active), the
symbol appears shaded.

The symbol will remain active until

e the command is carried out (direct command
symbols)

e the command is deselected by another one
(menu commands and shift symbols)

e the command is cancelled by pressing the
right mouse key.

Note: ?

Press the right mouse button when you wish
to return to the respective superordinate
menu.

It is possible to change the properties of an
element later in the CAD mode by means of
the right mouse button.

Undo / Redo

Use the symbol "Undo" to cancel the last operating
commands.

The symbol "Redo" enables to cancel already
cancelled operating commands.

B1
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OPERATING SEQUENCES

M avigation

Q @ @ & & Q

Zoom commands

The navigation bar enables to zoom and move
the simulation image. Prior to selecting a symbol,
press the left mouse button in the drawing window
once.

AutoZoom

Zooms the display area automatically in or out to
window size.

ZoomBox

After selection of the symbol use the mouse to
draw a selection rectangle around the elements
you wish to zoom in and press the left mouse
button.

Zoom undo

You can cancel the last zoom command by means
of the command "Zoom undo".

Set new center

After selection of the symbol the mouse pointer
changes into a 4-way arrow. Use the mouse to
select the new center of the drawing. The drawing
will be centered around the drawing center that
has been selected.

Zoom in

After selection of the symbol the view is zoomed
in by one step. You can also use the mouse wheel
or the key to zoom in.

If you wish to make extensive magnifications, it is
easier to use the symbol "ZoomBox".

Zoom out

After selection of the symbol the view is zoomed
out by one step. You can also use the mouse
wheel or the key to zoom out.

If you wish to make extensive reductions, it is
easier to use the symbol "AutoZoom".

EMLO
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Layer

&u Idrawing v , IO.S v ”black v ”Full vI

Layer selection window in CAD mode

layer

. |machining v I IIJ.S b ”black > Ilfull > I |

Layer selection window in CAM mode

The layer window enables the definition of
different line attributes.

You can choose among several layers.

Here you can set the line width, the line colour
and the line form of the lines being displayed in
the CAD, respectively in the CAM mode.

Prior to drawing the elements, please select the
line attributes.

In the CAD mode you can later alter the properties
of an element by means of the right mouse
button.
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OPERATING SEQUENCES

Calculator in input fields

With the aid of the calculator, mathematical
expressions can be calculated directly in an
input field.

Any number of parenthesis levels can be used in
the expressions.

To calculate the expressions, press the "Enter"
key or exit the input field.

In the event of errors during calculation of a
formula, the last entered expression is displayed
and CAMConcept outputs an error message.

Command Meaning Example Result
+ Addition 1+1 2
- Subtraction 3-2 1
* Multiplication 5*3 15
/ Division 15/3 5
Y% Modulo function (division remainder) 10%4 2
A Power 512 25
P Pi; th(_a ratio qf thg circumference P 3141593
of a circle to its diameter
SIN() Sine function SIN(90) 1
ASIN() Arc sine function ASIN(-1) -90
COS() Cosine function COS(90) 0
ACOS() Arc cosine function ACOS(-1) 180
TAN Tangent function TAN(45) 1
ATAN Arc tangent function (value) ATAN(1) 45
ATAN2( ;) | Arc tangent (X-section; Y-section) ATAN(0;1) 0
EXP() Exponential function (base e) EXP(1) 2.718282
LOG() Logarithm function (base e) LOG(5) 1.609
SQRTY() Square root function SQRT(2) 1.414
MOD( ;) |Modulo function MOD(10;4) 2
TRUE Logically true TRUE 1
FALSE Logically false FALSE 0
AND AND operation 1AND1 1
OR OR operation 10R1 1
NOT Negation NOT(10R1) 0

Functions of the calculator

EMLO
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Control system
button

x l EH Single block
0 | . Reset key (Reset)

PC key Function

Ctrl - ) DRY
L L RUN Dryrun (test-run feed)
cl | ] 0PT
r .
| 4 | X STOP Selectable Stop

+ I SKIP Skip (block mask)
Ctrl I J|?1G| Call context-sensitive help
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Overview Button Assignment Machine Operating Elements

PC key Control elements |Function
- -5
‘A“ AI Internal/External Clamping (Option Concept Turn 55)
-5 3
Alt o) - Coolant / Purge
L L ﬁ on / off
9 P D
‘Alt | Door open / closed
9 H B )
‘Alt | el Clamping device closed
‘Alt ‘J e Clamping device open
9 a )
Alt K i) Swivel tool holder
n X 3 emmm—
Alt W Feed Stop
Alt C W< Feed Start
9 v D ®
Alt @ Spindle Stop
9 B 3 emmm—
Alt o< Spindle Start
‘Alt ‘N A?x Switch auxiliary drives on AUX OFF
9 - emmm—
‘Alt ‘M A<3x Switch auxiliary drives off AUX ON
=
Enter 0 NC Start
—
: @ NC Stop
—~/ —

Note: 2

Selecting the machine buttons via the PC
keyboard:

1.) Hold "Alt" button down.

2.)Press and then release machine button.
3.) Release "Alt" button.

7 EMLO
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PC button Control elements |Function

Ctrl

| . [N

Spindle speed correction

Ctrl

Override (feed rate override)

EMLO 88
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MENU BARS

C: Menu lines

ancepl lurning - [1. 10min UbungD¥.ecc]

i e AoMB ||+ 70A7
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Savem
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DUF et

NEEapen
Save magh

it

1 1. 10min Lbunglh.ece i—

2 1. 30 Ceungial.sce
a1,

1. 100 LBungOe ece
51, 10 a0 me

Menu "File"

Suchen: [ ) PROG 53 | Nz N

T

Dateiname: I | Uffnen

Dateityp: |Emca CaMCancept fles (%ecc) = Abbrechen

Menu "Open file"

2l

Daleilyp [Emca CAMConcent files (-ecc) =l Abbrechen

Menu "Save file"

Menu "“File"

New

Click on this symbol to open a new project.

In case there is a drawing already being displayed
on the screen, it will either be saved or deleted
after a safety query.

Open

With "Open" an existing project file will be
opened.

The Windows file window appears on the screen
for the selection of CAMConcept project files.

In case there is a project already being displayed
on the screen, it will either be saved or deleted
after a safety query.

Save

The whole project is automatically saved under
the same file name, under which it has been
opened.

For a new project that has not been saved yet, the
Windows file window is automatically opened for
input, respectively selection (see "Save as").

Save as

With this menu the whole project is saved under a
new file name. The Windows file window appears
for input, respectively selection.
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MENU BARS

Suchenin: [ PROG JE3 | e A A e
D ateiname: Idlawing duf j (ffnen I
D ateityp: | missing testertry (250020 [* duf) =l Abbrechen /|
A
Menu "File, DXF import"
Speichern in: I@ PROG j Q i il | FEL
D ateiname: || j Speichern I
D ateityp: IDXF files [*.dxf] j Abbrechen J,
7
Menu "File, DXF export"
MC-Export x|

—Export Format

EASY CYCLE
|Selection of availahle po

~ Filenarne

CINNC 32 exportiunnamed. DIN File |
— Editar

notepad. exe B |
[~ Open export-file in editar
Excpart | Close |

Menu "File, NC export"

DXF import

With DXF import DXF files can be directly called
into the CAD mode, where they can be edited.

P .

Note:
It is not possible to import splines.

DXF export

DXF export enables to convert a drawing that was
created in the CAD mode into a DXF file.

NC export

This is used to export an NC program.

Choose the correct export format.

Specify the file name for the export file.

Choose the editor with which the exported file is
to be opened for further processing.

Choose whether the export file should be opened
in the editor after exporting.

EMLO

C2



CAMConcerT M MiLLING

MENU BARS

Speichern in I@F‘HDG j Q 5 EEE
test1.bmp
Uik Dateiname | j Speicherm I
Dateityp: |BITMAP [*.trp) = Hfarin /|
)
Menu "File; Save image"
R=TES |

[DrEns |JMeEE |
o aaaeal|pkm b Sl =l

Sl curneet Project!

]| oo |
5 C— LL2ss s
[ Bw 0000w 0000 |

Menu "Close file"

# CaMConcept milling - []

file #

o ane 1IN e HRE

close Q JJ & Idrawing

save Ctrl-5
Save as

[ import
[%F export

MC-Export

Save image as

exit

Z test.ecc

Menu "File;
Recently opened files”

Save image

This is used to save a screenshot of the drawing.
A Windows file window pops up in which the file
name can be entered and the image format can
be selected.

The image can be saved as one of the following
file types: *.bmp, *.jpg or *.png.

Close

After a safety query the CAMConcept window will
be closed and the program will be terminated.

Other possibilities to terminate the program are
to close the CAMConcept window by pressing
ALT+F4 or to end the task. For detailed information
please consult your Windows manual.

Recently opened files

At the bottom of the "File" menu you will see a list
of the files you have opened most recently with
CAMConcept.

You can click on these with the mouse to open
them directly.
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# | CAMConcept milling - []

file | 7

IR sl

A help shift-F1 —
|aaaae
Menu "?"

o x|
—Yersionen

EMCO CAMConcept 2.00
Achscontraoller © 10.03
PLC-Programm !

industrial
Win 30-Wiew : 14.30 BMC raining
Converker 1.12 Designed for your profit
Zvklenbibliothek ; 212
MiZ-Export DIMISO 1.41 —Konkakk
MC-Export EASY CYCLE 1.41 EMCO Maier Ges.m.b.H,
MC-Export FanucO 1.41
NC-Expart Fanuc2t 1.41 Salzburger Strafie 30
MWC-Export Sinumerik &10/820 1.41 5400 Hallein Taxach
MiZ-Export Sinumerik §100/5400 1.41 gt
hC-Export Emcotronic TMOZ 1.41 Hstra

http: f vy, emcovworld . com,
QK |

Menu "?, Information”

Ctr ] JOG]
| F1

Menu "?"

Information

The CAMConcept information window pops up

with the software version number.
Note: 7

The number and values of the displayed
version numbers may vary according to the
configuration of the program and the selected
machine.

Help

You can call up the context-sensitive help by
pressing Ctrl + F1.
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D: CAD Commands

M avigation

Q @ @ & & Q

A

F5

CAD mode

The CAD command symbols are activated by
clicking on the shift symbol "CAD". The CAD
mode will remain active until it is deselected
by CAM, NC or operations scheduling. After
the start of CAMConcept the CAD mode will be
automatically activated.

The zoom commands are described in
chapter B.

Note: L

You return to the respective superordinate
menu by pressing the right mouse button.

In the CAD mode the properties of an element
can be changed later by means of the right
mouse button.

Note: ?

Please confirm all value entries with
"ENTER".

Redraw

The screen is redrawn after the F5 key is
pressed.

After using the "Delete" or "Change" functions, it
is possible that some lines on the screen are only
displayed incompletely. In this case you should
use the "Redraw" function or the zoom commands
in order to refresh the screen display.

EMLO



CAMConcerT M MiLLING

CAD comMMANDS

YA

Coordinate menu

Cartesian / polar coordinate system

When the production drawing is dimensioned in
Cartesian coordinates, you also write the part
program using Cartesian coordinates. When
workpieces have circular arcs or angles, it is
often easier to define the dimensions with polar
coordinates.

Polar coordinates have their datum in the circle
center (CC), or pole. A position in a plane can be
clearly defined by the

e polar radius (PR): distance from the circle
center CC to the position, and the

* polar angle (PA): size of the angle between the
angle reference axis and the line that connects
the circle center CC with the position.

Definition of pole and angle reference axis:
The pole is defined by entering two Cartesian
coordinates in one of the three planes. These
coordinates also define the angle reference axis
for the polar angle PA.

Pole coordinates .
Polar axis
(plane)
XY +X
Y/Z +Y
Z/IX +Z

EMLO
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10

Absolute and incremental positioning

Absolute Cartesian position

If the coordinates in a position relate to the zero
point of the coordinate system (origin) then they
are referred to as absolute coordinates. Every
position on a workpiece is uniquely defined by its
absolute coordinates.

Incremental Cartesian position
Incremental coordinates relate to the last
programmed position.

Absolute polar coordinates
Absolute coordinates always relate to the pole
and the polar axis.

Incremental polar coordinates

Incremental coordinates always relate to the last
programmed position.

The polar axis is always a horizontal (+Z axis).

D3



CAMConcerT M MiLLING

CAD comMMANDS

catch mode and snap points

—catch mode
Ciskance » S 20,000 [rori]
Diskance ¥ F |2|':|,|:||:||:| [ram]
Offsek X E 0,000 [rorn]
Offset E [o.00 [rm]
qgrid elernent: of f i
—snap poinks
catch radius: |1E| [Pixel]
[~ point
[ inkersection point
[ line-center

Crefault |

close

Insert point

After selection of the symbol the current position
message will be entered into the input box.

Catch mode and snap points

Grid elements or grid lines are inserted to support
the orientation and the drawing process. The grid
starts in the reference point. The grid elements
or the grid lines have the distances in horizontal
and vertical direction as indicated in the input box
shown opposite.

o

A grid that has already been defined can be
additionally shifted vertically and/or horizontally.
The grid can be displayed either as lined, dotted
or inactive grid.

i B

Catch radius

The catch radius is the area around the cursor
cross which is searched by CamConcept when
selecting elements.

Enter the catch radius in the input box.

EMLO
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S

&

Measuring distance between 2 points E|

Measuring poinks
Starkpaint P1

N
Endpaint P2

N
Result

Distance I:l [rnm]
[ e

]
S

Angle

close

Set zero point

The CAD zero point is automatically set in the
center of the drawing window.

This function enables to shift the zero point and
thus the coordinate system from its present
position.

After selection of the symbol use the left mouse
button to position the new zero point at the
required position.

Cancel zero point

When you select this symbol, the zero point that
has been set will be cancelled

Ruler

The ruler serves to measuring the geometrical
data in the CAD mode.

After selection of the symbol a window as shown
in the illustration opposite will appear.

Press the left mouse button to select the starting
point and the end point of the length to be
measured.

D5
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generate element

+ /O A <4

Creating elements

Point menu

General

After having selected the respective point symbol,

please enter the position. This can be carried out

by one of the following ways:

1. present cursor position and mouse click

2. by means of the the catch-mode menu (see
catch grid and snap points) and mouse click

3. input of coordinates (see coordinate menu)

Every point will be saved as design point.

Point

Cross-shaped

Quadratic

Circular

EMLO
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N

4
1 2 3
Drawing a line
x
geametry |F0rmatting|
% Starkpoint/Endpoint
skarting point % I -120 i I 40
end point " I = W I 50
i Distance
Distance I 5705204
Accept | [o]4 cancel

Line properties window

Line menu

Draw line

After having selected the symbol, you have to
enter the starting point of the line. This can be
carried out by one of the following ways:

1. present cursor position and mouse click

2. by means of the catch-mode menu (catch grid
and snap points) and mouse click

3. input of coordinates (see coordinate menu)

Then you have to enter the target point of the
line.

The starting point and the target point of each line
will be saved as construction points.

If you have to draw several lines that are
connected with each other, you better use the
command "poly line".

Item | Description

1 Starting point

2 Drawn line
3 End point

Line properties window

Note: 7

With the key combination CTRL + right-hand
mouse button you can call up the properties
window (Lines) and retrospectively change
the line properties.

In the "Geometry" tab you can

* change the starting point/end point of the line
by entering the coordinates. The length of the
line is recalculated when the "Accept" button is
pressed.

or

* change the properties of the line by entering the
line length. The starting point remains the same,
and the end point is shifted by the indicated
value without changing the direction of the
line.

The coordinates of the line are recalculated
when the "Accept" button is pressed.
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propetties/line

geomekry

—Setkings

lire: width 0.5 -

line: colour: Im
line shape:! Im
Idrawing j

lawer

Arcept | K cancel

Line properties window

/
SN
AN

ury
N

Poly line

In the "Formatting" tab you can modify the
following properties of the line:

Line width
Line colour
Line shape
Layer

Poly line

After the input of the starting point you have to
enter the first target point. The first line of the poly
line (polygon) will be drawn immediately. Now the
command waits for the input of the next target
point and so on.

Every point entered will be saved as design
point.

The command is selfholding and must be
interrupted (other command symbol, or press right
mouse button).

Item | Description

1 Starting point
Point 1
Point 2

Polyline
Point 3
Point 4

[o)0 &, I IR (NOVIN I \V)
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1 2
Y N
/ 3
o
Rectangle

2

/\ {
T

Rotated rectangle 1

3
£ {

1“./' 4\

Rotated rectangle 2

Rectangle

After the input of the starting point you have to
enter the end point. The rectangle will be drawn
immediately. Now the command waits for the input
of the next starting point and so on.

Every point entered will be saved as design
point.

Item | Description

1 Starting point

2 Rectangle
3 End point

Rotated rectangle 1 (starting point/
angle/length/width)

After the input of the starting point you have
to enter the angle, by which the rectangle is
rotated.

Then, please enter the length and the width of
the rectangle.

Every point entered will be saved as design
point.

Item | Description
1 Length
2 Rotated rectangle 1
3 Width
4 Angle
5 Starting point

Rotated rectangle 2 (center/angle/
length/width)

After the input of the center you have to enter
the angle, by which the rectangle is rotated.
Then, please enter the length and the width of
the rectangle.

Every point entered will be saved as design
point.

Item | Description
1 Length
2 Rotated rectangle 2
3 Width
4 Centre
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1

7
/

Parallel with point indication

3

Parallel with point indication

Parallel with point indication

After having chosen the symbol, please select
the element to be copied in parallel. The selected
element changes its colour. Then you have to
define a point across which the parallel shall
run.

Both translated end points of the lines will be
saved as design points.

Item | Description

1 Existing line

2 Parallel line through point

Parallel with distance

After having chosen the symbol, please select
the element to be copied in parallel. The selected
element changes its colour. Then you have
to enter the distance which the parallel shall
observe.

Since we have two possible parallel lines here, you
have to define the required parallel by entering an
arithmetic sign (parallel 1 with a negative sign and
parallel 2 with a positive one).

Both translated end points of the lines will be
saved as design points.

Item | Description

1 Parallel line 1

2 Existing line (selected)

3 Parallel line 2

EMLO
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/,g Perpendicular

After having chosen the symbol, please select
the element to be copied in parallel. The selected

1 2 element changes its colour. Then you have to
\/ define a point across which the parallel shall
run.

Both translated end points of the lines will be
w saved as design points.

Item | Description

1 Existing line (selected)

2 Perpendicular

Perpendicular

;,f/ﬂ Chamfer (length)

After having chosen the symbol, you have to
select the lines where chamfer shall be inserted.
The selected elements change their colour. Then
you have to enter the length of the chamfer.

The two new design points resulting from the
chamfer edge points will be saved. The previous
edge point will be deleted.

Item | Description

1 Corner point

2 Chamfered corner point

3 Length of the chamfer

Edge point to be chamfered

Chamfered edge point
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Edge point to be chamfered

B

Chamfered edge point

Chamfer (distance/distance)

After having chosen the symbol, you have to
select the lines where the chamfer shall be
inserted. The selected elements change their
colour. Then you have to enter the length of the
chamfer in axis direction.

The two new design points resulting from the
chamfer edge points will be saved.

Item | Description

1 Corner point

2 Chamfered corner point

Length of the chamfer in the

8 direction of the axis

EMLO
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Tangent point — circle

Possible tangents

Tangent circle - circle

3—

Possible tangents

Tangent (point/circle)

After having chosen the symbol, you have to
select the circle element and then define the point
across which the tangent shall run. The selected
elements change their colour.

Now the two possibilities for selection are
displayed. The selected tangent is shown as a full
line, the possible tangent as a dashed line. Use
the left mouse button to select one possibility.

The two end points of the tangent will be saved
as design points.

Item | Description

1 Circle element

Point

2
3 Selected tangent
4

Possible tangent

Tangent (circle/circle)

After having chosen the symbol, you have to
select the two circle elements between which the
tangent shall be drawn. The selected elements
change their colour.

Now four possible tangents are displayed for
selection. The selected tangent is shown as a full
line, the possible tangents as dashed lines. Use
the left mouse button to select a possibility.

The two end points of the tangent will be saved
as design points.

Item | Description

1 Circle elements

2 Possible tangents

3 Selected tangent

D13
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Circle with center and radius

properties/circle

geometry | formatting I

Circle-center % I -a0]

Radius I 30

f I?u

Accept |

QK

cancel

Circle properties window

Circle menu

Circle with circle center and radius

After having selected the symbol, you have to
enter the circle center. This can be carried out by
one of the following ways:

1. present cursor position and mouse click

2. catch-mode menu (see catch grid and snap
points) and mouse click

3. input of coordinates (see coordinate menu)

Then the radius of the required circle has to be
entered.

The circle center and the circle point will be saved
as design points.

Item | Description

1 Centre of the circle

Point on the circumference
2 .

of the circle
3 Radius

Circle properties window

Note: 7

With the key combination CTRL + right-hand
mouse button you can call up the properties
window (Circle) and retrospectively change
the line properties.

In the "Geometry" tab you can

e change the centre of the circle by entering the
coordinates
e and change the radius of the circle.
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propetties/circle |
geomekry
—Sektings
line: widkh 0.5 -

lime colaur: Im
line shape: m

layer Idrawing j

Accept | QK cancel

Circle properties window

Circle with circle point and center

In the "Formatting" tab you can modify the
following properties of the circle:

e Line width
e Line colour
e Line shape
e Layer

Circle with centre and point on the
circumference

After selecting the symbol the centre of the circle
should be entered. This can be done by:

1. pointing the cursor at the desired point and
clicking on the mouse

2. using the catch mode menu (see catch grid
and catch points) and clicking on the mouse

3. entering the coordinates (refer to the
Coordinates menu)

Next the radius of the desired circle should be
entered by inputting the coordinates.

The centre of the circle and the point on the
circumference of the circle are saved as points
of construction.

Item | Description

1 Centre of the circle

Point on the circumference

2 of the circle
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Concentric circles

-~

\/ N

1

N

Circular arc with starting, target and circle point

Concentric circles

After the input of the circle center you have to
define a point at the circumference of the required
circle. The circle will be immediately drawn
by means of the mouse movement. To create
additional concentric circles, you only have to
enter the circle points.

The circle center and the circle points will be
saved as design points.

Item | Description

Points on the circumference

1 of the circle

2 Centre of the circle

Circular arc with starting point, target
point and circle point

After having selected the symbol, you have to
define the starting point of the circular arc, then
the target point and finally, a point on the circular
arc. The circle will be immediately drawn by
means of the mouse movement.

The starting point, the target point and the center
point will be saved as design points.

Item | Description

1 Starting point

Point on the circumference

2 of the circle

3 End point

EMLO
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Circular arc with starting point, target point and
radius

3 4 5
2/\\_,/'%:’

Circular arc with starting point, target point and
circle center

Circular arc with starting point, target
point and radius

After having selected the symbol, you have to
define the starting point of the circular arc, then
the target point and finally, the radius of the
circular arc.

From these inputs result 2 possible circles with
2 possible circular arcs each. The circular arc
selected is displayed as a full line, the possible
circular arcs as dashed lines. Use the left mouse
button to select a possibility.

The starting point, the target point and the center
will be saved as design points.

Item | Description

1 Possible arcs

2 Selected arc

Circular arc with starting point, target
point and center

After having selected the symbol, you have to
enter the starting point of the circular arc, then the
target point and finally, the center of the circular
arc.

From these inputs result 2 possible circular arcs.
The circular arc selected is displayed as a full line,
the possible circular arc as a dashed line. Use the
left mouse button to choose a possibility.

The starting point, the target point and the center
will be saved as design points.

Item | Description

1 Starting point

Selected arc

End point

Centre

albdjlw|N

Possible arc

D17
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Corner point to be rounded

\/mz

3

Radius inserted

Insert radius

After having selected the symbol, you have to
choose the lines of the corner to be rounded. The
selected elements change their colour. Then you

have to enter the radius of the chamfer.

The end points and the center of the circular arc

will be saved as design points.

Item

Description

1

Corner point to be rounded
off

Arc end points

Arc centre

EMLO
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Selection of the elements to be rounded off

Selection of the possible arcs

Rounded off elements

Example of line-to-line rounding

After selecting the symbol, the elements which are
to be rounded off should be selected, and after
this the radius of the arc.

This information results in 4 possible circles, each
with 2 possible arcs. The selected arc is shown
as a continuous line, the possible arcs as dotted
lines. Left-click with the mouse to choose one of
the options.

The starting point, end point and centre are saved
as points of construction.

Item | Description

Elements which are to be

1 rounded off

2 Selected arc

D19
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Example: Rounding of line and circle

Example: Rounding of circle and circle

Selection of the elements to be rounded

Selection of the elements to be rounded

Possible circular arcs

Possible circular arcs

Rounded line and circle

Rounded circle and circle

EMLO

D20



CAMConcerT M MiLLING

CAD comMMANDS

A

TesaenPurnlar

fextan B@Q@@

text at point

Fontname

| C—

Selection of the elements to be rounded off

ntstyle

Fa (- Sample
* Regular

Setting:
{ ol E—

" Bold Ttalic

A AaBbCc

Layer draving -
"te 3

horizontal
& [ef-justified
" centered

LLLLLLL
* above
" centered

| —  right-justiied " below
)
height H lm— [mm]
@ Y Mirrar ™ around &'
° widh B 0.000 [mm]
Mirror ™ aroun dy'
¥ »/;9&)\] angle Alpha W [degree]
I—.x X, ¥ distance D IF [rm]
™ Filltext
Default oK cancel

Text input window

text at poink x|

Text menu

After selecting the symbol, 3 symbols appear for
creating texts.

Jibed Text at point

Abdd Text on line

Abeyg Text on arc
—

After selecting the required text symbol the text
input window appears:

e Font name: you can select your preferred font
via the dropdown menu. All of the TTF fonts
installed in the system are available.

e Properties: Select the colour and/or layer of the
text you wish to create.

* Font style: Here you can change the style of the
text you wish to create.

e Sample text: This shows a preview of your
chosen font settings.

e Text: Enter the required text here.

—Fontname Fontstwle ~Sample
- (+ Regular
—Settings = Italic A Bb C
Zolar Il:ulack TI " Eald a C
"~ EBold Italic
Layer Idrawing * I
T bexk

Text input window —

font settings

Note: é

The fonts defined in the CAD mode can be
selected in the text milling cycles in the CAM

mode in the "Font" selection field.

D21
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~horizontal ——— 7 wertical
{* left-justified {* above
" centered {" centered
BcDE _ " right-justified i~ below
" ———
height H |1|;.,— [rmrn]
5 ] Mlirrar ™ around &'
@ width B IU.EIEIEI [rrn]
Mirror [ around '
y 4/ angle Alpha 0,000 [degree]
I_.,[ XY distance D 0,000 [rrni]
I Fill ket
Defaulk | K cancel

Text input window — adjusting the position of the text

e Horizontal: Here you can select the horizontal ¢ Position:
alignment of the text you wish to create (left-

justified/centred/right-justified). Height H / width B: The specified font is scaled

to the selected height / width. The default value

e Vertical: Here you can select the vertical 0" means that no scaling is applied.

alignment of the text you wish to create (above/ Mirror around X' / Y': When this option is
centred/below). selected the text is mirrored around the X'/ Y'
axis.
e Fill text: Select this option to display the text
filled. Angle Alpha: Enter an angle for the gradient of
the text.

Distance D: Specify a distance D to the
reference point (point, line or arc).

positioning.

If you click on the "Default" button the settings you
have selected will be discarded and the default
settings restored.

0K | Click on "OK" to confirm your selections.
Then define the point, line or arc for text

Default
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60

80

Dimensioning examples

dimension settings
~Label
Textheight 4.5 [riirn]
Cistance 1, [roirn]
— Settings
Lire width I_ vI
Stle [rul -]
Arrows | s g 15° ful ﬂ
== Arrow 15°
A Slash ll
Color red -

[ owerride existing elements

Crefault |

(9].4

cancel

Dimension settings

Dimensioning menu

After having selected the symbol, 6 symbols for
dimensioning will appear:

horizontal dimensioning

free dimensioning

J__rﬁ vertical dimensioning
ke

dimensioning of angles

[g%? dimensioning of diameter

i dimensioning of radius

After having selected the required dimensioning
symbol, please define the dimensioning points.
You can increase or reduce the distance of the
dimensioning to the drawing element by dragging
the mouse.

K Dimension settings

 Labelling
Enter the size of the dimension text. Alternatively,
you can also specify the distance between the
dimension text and the dimension line.

e Settings
Define the line width and style. Choose the
required dimension arrows and the colour for
the dimension.

e Override existing elements
This option is used if you wish to apply the latest
settings to existing dimensions.
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|  Properties window - dimensioning
Text | ines | ZQ
o Note:
Dimension texk . . . .
With the key combination CTRL + right-hand
I Allow overriding of dimension et mouse button you can call up the properties
window for dimensioning and retrospectively
| =] |1uo =] change the dimensioning properties.
P In the "Text" tab you can change the following
osition i
properties:
=
¢ Dimension text
5 ® & @ & You can overwrite the dimension value and
: specify a text which appears before or after the
dimension text.
[ Distance * Position
Ledger lines 2.00 [mm] You can change the position of the dimension
Dirnension line 1.00 [rnm] text.
Angle 0 j [deqres]
e Distance
You can change the distance to the dimension
o | line or ledger lines and the angle between the
efaulk [8]4 | cancel X . X < .
dimension text and the dimension line.
Properties window — text
x| In the "Lines" tab you can change the following
dimension properties:
Texk Lines |
— Settings ¢ Line width
e Line style
e Dimension arrows
e Layer
Line width 0.25 - e Colour
Stvle IF”” vl
ATows | e arrow 15° full -
== fArrow 152 :I
- slash =l
Layer Idimensioning "I
Color red -
Default | ok cancel
Properties window — text
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3 select direckory |

Charmfer
Carner
Carners

Hole 01

new cakegory

T

(i

Symbol administration
Summary of the categories
of the CAMConcept
directory

Symbol menu

After having selected the symbol, the window for
symbol administration will appear.

Symbols serve to reducing the drawing process of
already pre-defined and stored drawing objects.
These drawing objects are saved as symbols
within categories.

Creating categories

Press "Select directory" in order to save new
categories in a basic directory that is different
from the one proposed by CAMConcept.

These icons can be used to change the sorting
order.

Open category

Select the required category and open it by means
of the icon or a double click with the left mouse
button.

New category
Create a new category.
Then rename this "New category".

Rename category
Select the required category and rename the text
field by means of the icon or a mouse click.

Delete category
Select the required category and delete it by
means of the the icon or the key "Delete".
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3 select directory |

Chamfer
Corner
Carnerd

Hole 01

new category

Symbol administration:
Summary of the symbols of
a category

I

N

Creating symbols

Select the required category and open it by
means of the icon or a doubble click with the
left mouse button. Now the window of the
symbol administration displays all symbols of the
respective category with graphic and name.

These icons enable to display the inputs either
with or without graphics.

Insert symbol in drawing

Select the required symbol and drag it into the
drawing by means of the icon or the mouse.
Move the point of contact to the desired position
in the drawing and press the left mouse button.

Create new symbol

After having selected the icon, use the mouse to
draw a selection rectangle around the required
elements and press the left mouse button.

The selected elements change their colour.
Select the point of contact where the symbol is
orientated when used in the CAD window.

Symbol properties

This icon enables to rename already defined
symbols.

Select the required symbol and rename the text
field by means of the icon or the right mouse
button. You can enter the symbol name and
additional descriptions.

Delete selected symbol
Select the required symbol and delete it with the
icon.

EMLO
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change

7

Ctrl |

Line cut at the center of the line

Change menu

Selecting an element

After selecting the icon you can choose one or
more in order to subsequently change them; e.g.
delete, rotate, shift.

An element can be selected by:
e clicking on the required element.

e dragging the selection rectangle over the
required selection range (keep the left-hand
mouse button pressed while doing this). This
will only include elements which are fully within
the selection rectangle.

e When selecting individual elements or dragging
the mouse pointer, the element positioned
closest to the mouse pointer is highlighted with
a different colour in order to indicate the relevant
candidate (for selection). The elements which
have already been selected are highlighted with
another (different) colour.

To make a multiple selection, press and hold the
button while selecting elements or areas.

You can also deselect an already selected
element by selecting it again.

Cutting an element

After having selected the symbol, you have
to select the element that should be cut. The
selected element changes its colour.

Then you have to choose the cutting point.

Item | Description

1 Line centre
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Example: Shorten line by means of trimming

/o

~

Trimming 1 element

After having selected the symbol, you have to
choose the element to be trimmed. Then you
have to select the second element. You can either
shorten or lengthen elements.

Item | Description

Element which is to be

1 trimmed

2 2. Element

Example: Lengthen line by means of
trimming

1 2

i

\

‘-hh._hl_hl_

Selection of the line to be shortened

Selection of the line to be lengthened

Ready trimmed line

Ready trimmed line

EMLO
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Example: Trim line with circle

—{I‘_}—

2b \\.\/za

1b/

Selection of the elements to be trimmed

—q:—

\
,\//Za

1a

Finished trimmed elements —
selection 1a and 2a

—ﬁ:—

2b I\

/

1b

Finished trimmed elements —
selection 1b and 2b

Trimming with 2 elements

After clicking on the icon, select the elements
you wish to trim. Elements can be shortened or
lengthened (refer to the example "Trimming 1
element").

As this function can produce several possible
outcomes, such as

NN

the outcome will depend on the position of the
mouse when the first or second element is
selected.

’

Item | Description

11?)’ Elements to be trimmed
22?)’ Elements to be trimmed

3 Point of intersection

New end point = point of
intersection

Example: Trim line with line

ENNTa:
S

/

/ ;

Select of the lines to be trimmed

\
23/

1a

/

Finished trimmed lines — selection 1a and 2a

D29
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Selection of the outline

Hatching inside the selected outline

properties/hatch 5'

hatch-style |Formatting |

" Backward-diagonal

&+ Cross-diagonal

" Forward-diagonal

" Cross-hatch

i B Z E N

" Horizontal

" Wertical

Accepk | K | cancel

Properties window — hatching

Creating hatching

After clicking on the icon, select the outline you
wish to fill with hatching. Left-click on the elements
to select them. As soon as the outline is closed
the enclosed area is filled with hatching.

Hatching properties window

Note: &

With the key combination CTRL + right-hand
mouse button you can call up the properties
window for dimensioning and retrospectively

change the dimensioning properties.

In the "Hatching type" tab you can choose your
preferred type of hatching. The "Formatting" tab
allows you to change the colour of the hatching.

properties/hatch x|
hatch-style Formatting |
~Setkings
lire widkh 0.5 -

lime colaur: Im
lime shape: Im

layer |he|p conskruckion ﬂ

Accepk | K | cancel

Properties window — hatching
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Deletel or x

.-H_I
1
|
Selection of the elements
_{

—

Selection of the elements

Delete

After selecting the elements you wish to delete,
click on the "Delete" icon.

The selected elements are deleted when you click
on the icon.

Shifting an element absolutely or
incrementally

After selecting the elements you wish to shift,
you can click on the icon for "Shifting an element
absolutely or incrementally".

After clicking on the icon you can input the
following:

* In the input field for the axes, enter the
incremental shift.

or

e Using the left-hand mouse button, select
a reference point and an end point for the
absolute shift.

The shift relates to the position of the selected
elements.

Item | Description

1 Selected elements
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Selection of the elements

|

—

Shifted and copied elements (1 copy)

Shifted and copied elements (3 copies)

Shifting and copying an element
absolutely or incrementally

After selecting the elements you wish to shift, you
can click on the icon for "Shifting and copying an
element absolutely or incrementally”.

After clicking on the icon you can input the
following:

¢ Input the incremental shift in the input field for
the axes.

or

e Left-click with the mouse on a reference
point and select an end point for the absolute
shift.

The shift relates to the position of the selected
elements.

Afterwards enter the required number of copies
in the input field.

Item | Description

1 Selected elements

EMLO
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Selection of the elements

/

Rotated elements (-45°)

Rotate

After selecting the elements you wish to rotate
you can click on the "Rotate" icon.

After clicking on the symbol, select the point of
rotation by entering its coordinates in the input
field or by left-clicking with the mouse. The point
of rotation is the point around which the elements
are rotated.

Enter the angle of rotation in the input field. A
positive or negative value can be entered for the
angle of rotation.

Item | Description

1 Selected elements

2 Point of rotation

D33
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Selection of the elements

/

N

Rotated and copied elements (-45°; 1 copy)

B
/

N

s
AN

2

Rotated and copied elements (-45°; 3 copies)

Rotating and copying

After selecting the elements you wish to rotate
you can click on the "Rotate and copy" icon.

After clicking on the symbol, select the point of
rotation by entering its coordinates in the input
field or by left-clicking with the mouse. The point
of rotation is the point around which the elements
are rotated.

Enter the angle of rotation in the input field. A
positive or negative value can be entered for the
angle of rotation. With multiple copies, the angle
always relates to the position of the previous
copy.

Enter the required number of copies in the input
field.

Item | Description

1 Selected elements

2 Point of rotation

EMLO
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Selection of the elements; mirror axis

-

Mirrored elements

Mirroring
After selecting the elements you wish to mirror
you can click on the "Mirroring" icon.

Once you have clicked on the icon you can define
the mirror axis. The mirroring is defined by the first
and second points entered for the mirror axis. By
entering these points you can freely define mirror
axes as required.

Select the first and second point of the mirror axis
by entering the coordinates or by left-clicking with
the mouse.

Item | Description

1 Selected elements

2 1. point on the mirror axis

3 2. point on the mirror axis

D35
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s Mirroring and copying
—_— After selecting the elements you wish to mirror you
can click on the "Mirroring and copying" icon.
Once you have clicked on the icon you can define
1 I the mirror axis. The mirroring is defined by the first
T~ 2 and second points entered for the mirror axis. By
entering these points you can freely define mirror
axes as required.
Select the first and second point of the mirror axis
by entering the coordinates or by left-clicking with
the mouse.
Item | Description
_.‘\ 1 Selected elements
3 2 1. point on the mirror axis
3 2. point on the mirror axis
Selection of the elements; mirror axis 4 | Selected elements
5 Mirrored and copied
elements
q
N
R S——
e
Mirrored and copied elements
EMLO D36
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1

~

2

Selection of elements; scaling point

e
ﬁ

2

Scaled element; here: scaling factor = 0.5

Scaling

Scaling means that elements are reduced or

magnified.

After selecting the elements you wish to scale you

can click on the "Scaling" icon.

Scaling is defined by entering a scaling point and
the scaling factor. The scaling point is the centre

of the scaling.

Select the scaling point and the scaling factor in

the input field.

Item

Description

1

Selected element

2

Scaling point

D37

EMLO



CAMConcerT M MiLLING CAD comMMANDS

EMLO 38



CAMConcerT M MiLLING

CAM coMMANDS

E: CAM commands

M avigation

Q@ a & & Q

CAM mode

The CAM command symbols are activated by
clicking on the shift symbol "CAM". The CAM
mode will remain active until it is deactivated
again by means of CAD, NC or AV (operations
scheduling).

The zoom commands are explained in
chapter B.

Restructuring

After pressing the F5 key the screen is restructured
again.

After delete and modifying functions it may
happen that lines are not completely displayed
on the screen. In this case use the function
"Restructure" or the zoom commands to get a new
display of the screen.

E1
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ALY s E

&
HiNote: %

Additional new tools for the tool database can
be created easily and quickly by means of the
"3D ToolGenerator".

Til

Machine / Tool Table x|
Machines r kool changing point
MILL10S - B [
MILL1Z2S
MILL1SS v [126.5 ]
MILL155A
MILL1S5E
MILL1SSC = z ]z Lrorm]

- Software limik

i I%.DDD [mm] Hmax IZBB.DDD [rnrn]
¥min |z 500 [mm] max |12?.500 [rnrn]
Zmin |32.|:||:||:| [mm]  Zrmasx |223.UUU L]

rtool table

news boal table | save kool table |

Active kabel Iacttool.tal:- j

ol4 | cancel |

Generating

Settings

The settings serve to defining the machine type.
Tools can be entered from an extensive tool
database into tool tables.

Measurements of unmachined parts are defined
by means of an input graphic.

Machine

After having selected the symbol, you can choose
the machine type (only at programming places)
and the corresponding tool tables.

The tool tables are saved in the respective project
file (*.ecc).

The active tool table can be saved under a freely
selectable name at any time, so as to be available
for other projects as well.
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Tool measurement

After having selected the symbol, the CAMConcept
window "Tool measurement" will appear. Now you
can edit the tool system of the NC machine:

Enter new tool place.

* Delete existing tool = tool
reset.

* Rename existing tool.

tool measurement

tool name

18 286.236NA  0.00 TD

| 113.000] s I N ;
 EEVEE] TEN b EE . Measure tool on device. _
e Enter tool or new blade in
acttool.tab >> R tool chart.
, o 000 « Delete tool place = delete
1.1 Spiralbohrer 5mm tool.
2.1 Scheibenfrdser 35mm
[END]
tool offsets
R 2.500 L 0.000
1 0.000 K 0.000

name

1 Enter new tool place
g 1o 000fE 000 * Move the cursor to [END].
— Tl

e ey — o Pregs the softkey "Insert tool F1".
* Define all tool geometry and tool technology
toolmill.tab data
.

10.1 Langlochfriser Bmm
11.1  Spiralbohrer 20mm
12.1 Langlochfriser Smm
13.1 Langlochfriser 4mm
14.1 Langlochfriser lmm
14,2 Langlochfriser lmm
15.1

CENDY
g f | e d
Move cursor to [END].

Enter a new place for additional tool blade

¢ Move the cursor to the tool number to which an
additional tool blade shall be entered.

* Press the softkey "Insert edge F1". A additional
tool blade will be added to the existing tool
number.

b - 110 000BNE 000
— R 2 I 2
55,000 RS 0 BR] 1 |

toolmill.tab >>

Ta 1] A\HE
—

=1 Langlochfriser 10mm

1

2.
2
3.
4

5.
6.
7.

4

1 Spiralbohrer 8mm

¢ Spiralbohrer 8nm

1 Gewindebohrer M8

.1 Spiralbohrer Smm R 4.000 1 55.000
1

1

1

Walzenstirnfrdser 40mm L 0.000 K 0.000
Gewindefriser Bmm
Reibahle BH7

Delate To
tool c ce

Enter additional tool blade.
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tool measurement

tanl name

b9 - 110,000 @ 0.00]

— R 2 1

I EEEETT  TEE o BE '
toolmill.tab »> [
T.D TOOLNAME 7 0.000
1B

Langlochfriser 10mm

3.1 Gewindebohrer M8

[EXD] tool offsets
R 4.0000 L 55.000
I 0.000 K 0.000
Insert QReset Tool Techno-
edge taoal database 1ogy Back

Delete existing tool.

tool measurement

tanl name

R s I L
IEEEEET O THE o BN 1
toolmill.tab >> .
5 T
1B Langlochfriser 10mm
2.1 Spiralbohrer 8mm
3.1 Gewindebohrer Mg
[END] tool offsets
R 4.000 i) 55,000
1 0.000 K 0.000

Insert Delate Tool Techno-
edge tool database logy Back

Delete tool place.

tool database

1. Roughing tool SCAC L 1212
2. Roughing tool SCAC L 1616
3. Roughing tool SCAC R 1212
4. Roughing tool SCAC R 1616
5. Finishing tool SDJC L 1212
6. Finishing tool SDJC L 1616
7. Finishing tool SDJC R 1212
8. Finishing tool 5DJC R 1616
9. Finishing tool SDNC N 1212

10. Finishing tool SDNC N 1616

11. Finishing tool SVVC N 1212

12. Finishing tool SVVC N 1616

13. Finishing tool SVJC L 1212

Finishing tool SVJC L 1616

14. i
(2} F2 F4 F& 7 FB
ine - Line + Page + Cancel Capture

Tool database

L

Delete existing tool

* Move the cursor to the tool to be deleted.

* Press the softkey "Reset tool F2". The tool place
will be emptied, but preserved.

Delete tool place

* Move the cursor to the tool with the highest T
number (last tool on the list).

e Press the softkey "Delete tool F2". The whole
tool place will be deleted.

Entering a tool from the tool database into the

tool table

¢ Press the soft key "Tool database F4".

e Move the cursor keys to the tool you wish to
capture.

¢ Press the soft key "Capture F8".

* The required tool will be entered into the tool
table at the chosen position.
A previous tool, if existing, will be replaced by
the new one.
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Geom-
etry

tool measurement
S Finishing

X 286.236

0. 00]
8 113 000fES 0 T D
bl 212.150 TIEH » N MILL55
acttool.tab >>
T.D TOOLNAME F 500.000 s 0
1.1 Spiralbohrer 5mm
2.1 Scheibenfrdser 35mm

[END] F 380.000 S 0

F3 F& 2]
Tool
table Geometry Back

Technology data for tools

_,_
pzd

w N1 N2

easuring plane
X

M Reference part

Defining tool data
e Fasten a workpiece of known height in the
toolholder.
* Press the soft key "Change tool F3".
e Define the following parameters:
e workpiece height Z
¢ R...tool radius
e |...wear tool radius
e L...tool length
e K...wear tool length

The standard values of the machine for the feed
and for the spindle speed can be further limited
by means of the soft key "Technology F6".

After selection of the tool the respective spindle
speeds and feeds will be already entered in the
cycles as changeable proposal.

Saving the tool data

A freely chosen workpiece (reference part) is
used to measure the tools. The surface of the
workpiece is defined as the measuring plane. The
tools which are to be measured scratch on the
measuring plane one after the other. The Z-value
at the time of scratching (in relation to the tool) is
defined with the value Z=0.

Purpose: If a previously measured tool (tool with
tool holder) runs to Z=0 after re-clamping, the
tool is exactly in the measuring plane defined by
the user.
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Tool
insert

Name
change
Geom-
etry

tool measurement

Z coordinate of the calibration part

bl 286.236 @  0.00]

v EENEN s THH oI

EEVSE] TN D BN L
acttool.tab >> R
[1.0___TooLnane [N LI

el
2.1
[END]

Spiralbohrer 5mm
Scheibenfrdser 35mm

tool offsets

R 2.500 5
I 0.000 K

2 F3 & 8
Tool Techno-
table Togy Back

0.000
0.000

Trans-
fer L
Note: ?

The data L and R indicate the dimensions of
the tool. The data I, K indicate the correction
factor which has to be taken into account by
the control system in order to compensate
for tool wear.

The control system adds the value of the
correction factor (K) to the length (L) and the
correction factor (I) to the radius (R) in order
to obtain the actual tool length (L+K) and tool
radius (R+l) it needs to use.

Tool measurement with scratching method
* Press the softkey or retrieve from the tool

database

e Enter the tool name or retrieve it from the tool
database.

e Define the Z-value of the reference part as
"0" (Z-coordinate in relation to the X-Y plane
(measuring plane).

e Enter the tool radius (R).

e Scratch the reference part (workpiece) in the
Z-axis.

i

W

<Y

Reference part

Scratching in the Z-axis

* Press the softkey. The control system will
automatically calculate the tool length (L).

* Tool 1 has now been measured in longitudinal
direction. The control system sets the values for
| and K to 0. The values are saved in the tools
table under the relevant tool number.

¢ Define the tool technology data as required for
the relevant tool types.

EMLO
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20mm

Referenz part

Variants of the tool measurement method with
scratching:

The measuring plane (Z=0) can also be defined at
any other position in the working space.

Example 1:

The reference part (workpiece) has a precisely
defined height (e.g.: 20mm).

If, when the tool is measured with the scratching
method, the Z-value of the reference part is
defined as "20" instead of "0", the position Z=0 is
on the machine table.

Example 2:

The reference part (workpiece) is an unmachined
workpiece with an oversize of 2mm.

If, when the tool is measured with the scratching
method, the Z-value of the reference part is saved
as "2", the position Z=0 will lie on the surface of
the workpiece once it has been machined and
finished.

E7
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define unmachined part x|
Block |C0ntour | Cylinder I Common |

position of the clamping device ~parameter
’7(:' % direction ¥ direction mmas ISD. [mm]
“ma I 50, [rmm]
Xrnao, ¥ mias, Zmax Fra ID— [mm]
Hmin |g— [mm]
rnin I 0. [rnrn]
Zrnin I E [rrn]

Xmin,Ymin,Zmin gy |
Z| | s lg,— [rmm]
sZ I 10, [rnm]
[ wisible at new project
Diefault | [0]4 cancel
define unmachined part x|
Block  Contour |Cylinder I Cormman I

position of the clamping device ~parameter
’7(3' % direction {~ f direction IContour J
-
Xrma, ¥ max, Zmax Zmax I 0. [mm]
v Zmin |29— [mm]
Py x s I o, [rnm]

10,0,0)
| 57 I 10, [raim]
Xmin,Ymin Zmin gy 57 |

Default | Ok cancel

Unmachined part

After selecting the icon you can define the
dimensions of the unmachined part and the
position of the clamping device in the "Block"
tab.

The "Contour" tab allows you to assign a
predefined contour to the unmachined part.
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define unmachined part x|
Block I Contour  Cylinder |Common|
position of the clamping device ———— —parameter
’7(3' ¥ direction € direction d |2D' [mm]
L L1 100, [mm]
Lz ID' [rrn]
13
(0,0) L |ao. [mm]
X d
L.,
L}
L1 L2
Diefault | Ok cancel
define unmachined part x|

Block I Cantour I Cylinder ~ Commaon |

~ Sekkings
Rawpart Clampingdevice
Line: width ID.25 j ID.25 j
Style el | o =l
Colar Ired ﬂ Igreen ﬂ
i~ Clampingdevice
Machine vise Clamping jaws
Height [ =g, 1. [rnr]
width [ 12,5 0.5 [rnim]
Depth |25, [rnr]

DreFault |

QK

cancel

The "Cylinder" tab allows you to define an
unmachined part with a cylindrical form.

In the "General" tab you can specify the line width,
line style and colour of the unmachined part.

In addition, you can also define the dimensions of
the clamping device for the 2D simulation.

EMLO
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&=

N

Connection of single segments

<

i

selection possibilities

P starting point = end point

Connection of elements with the same starting
or end point

Entering a contour

When selecting working cycles, the definition of a
contour to be machined is expected.
A contour must be defined before.

Defined contours are filed in the window "Working
steps". The saved contours can be renamed or
deleted.

Contour tracking — segments

For geometries having a complex structure it may
be easier to define the contour by selecting single
segments of an element (e.g. many intersection
points).

After having selected the symbol, you can use the
mouse to define drawing elements and segments
of elements as contour. In case CAMConcepts
offers several possibilities (e.g. intersection
points), choose the further course of the contour
by mouse click.

The selected elements and segments change
their colour.

Contour tracking — elements

CAMConcept is able to recognize coherent
drawing geometries (elements with the same
starting or end point) and consequently a contour.
This makes the contour definition very easy.

After having selected the symbol, you can define
coherent drawing elements as contour by means
of the mouse. CAMConcepts starts connecting
elements until there are various possibilities
(e.g. branches) to choose from. Select the further
course of the contour by mouse click.

The selected coherent elements change their
colour.

EMLO
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T

& 2 ZyKerliste
Lom Zulden
&L Konturen
Wyl Kantur

Lre 2: Kontur
L] Hohrmuster
)74 cravaren

inside contour

outside contour

4] ) | -

Connecting characters of a text

Contour tracking — text

After having selected the symbol, you can use
the mouse to define the characters of a text as
contour. Outside and inside contours must be
defined individually as contour.

Save contour

CAMConcept recognizes coherent contours and
automatically saves them in the window "Working
steps".

After selection by means of the mouse, this
symbol enables to define contours that have not
been recognized automatically.

Cancel contour

With this symbol you can cancel already selected
elements (elements with changed colour). The
contour will not be saved.

Note: G

You can cancel one element each of already
selected elements (elements with changed
colour) by means of the right mouse button.
The contour can always be saved.

E11
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Define new starting point

You can define a new starting point of a contour
only when a contour has already been defined
before.

CAMConcept draws the current starting point of
the contour.

After selection of the symbol you have to enter
the new starting point of the contour.

Change direction

CAMConcept draws the current working
direction.

After selection of the symbol the working direction
can be reversed.

EMLO
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g

hole 1 = [ zyHenliste

Lom ZyMen

i La Konturen

E:l &4 Bohrmuster

i gd 1: Bohrmuster
faravuren

hole pattern

~

hole 2

Connecting circles to hole patterns

Hole pattern

With hole patterns several drilling or threading
operations with the same diameter can be
machined together in one cycle.

Defined hole patterns are saved in the window
"Machining steps". The saved hole patterns can
be renamed or deleted.

In order to be able to define a hole pattern in the
CAM mode, holes must be drawn as point or full
circle in the CAD mode.

Save hole pattern

Hole patterns can be saved in the window
"Machining steps".

With this symbol holes or threads can be defined
as hole patterns after having been selected by
means of the mouse.

Cancel hole pattern

This symbol enables to cancel an already defined
selection of bores or threads (holes or threads
with changed colour). The hole pattern will not
be saved.

Note: é
Use the right mouse button to cancel a
selection of bores or threads (circles with

changed colour) by one bore or one thread
each. The hole pattern can always be saved.
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Loddhd

il - = im) P ATV

& ) cyde lisk

= Cycles
----- & 1 face cutking
g4 21 contour milling

..... ] 6: text milling
----- iy 7 il

5L conkours é
----- Lo 1: conktour

----- En Z: contour

----- En 3: contour
S--£4] hole pattern

----- £4 1: haole pattern
----- £4 21 hole pattern
----- £4 31 hale patkern

----- I,'n' Gravure @

Working window for cycles,
contours and hole patterns I#

1

==

Cycles

Defining cycles

The icon list shows the various cycle groups.

» Select cycle group.

» Select cycle.

e Enter all required parameters.

e Terminate the input with the soft key
"Capture F8".

After having defined the machining cycles, they
will be saved one after the other in the right-
hand window "Machining steps".

Contours and hole patterns that have already

been defined are saved in this window as well

(see chapter ("Enter contour" or "Hole pattern")

Edit selected cycle

This symbol enables to edit a cycle again that has
been defined and stored before. CAMConcept
switches to the cycle window.

Press the Soft key "Capture F8" to end the editing
process. CAMConcept will return to the inital
display mode.

Copy selected entry

This symbol enables to copy a stored cycle, a
contour or a hole pattern. The copy will be put at
the end of the cycle list or contour list.

A cycle having been deleted by mistake can be
restored by means of the symbol "Undo".

Delete selected entry

This symbol enables to delete a stored cycle, a
contour or a hole pattern. You can only delete
contours that are or not linked in machining
cycles.

Cycles and contours that have been deleted by
mistake can be restored by means of the symbol
"Undo".

Shift cycle
These symbols enable to alter the machining
sequence of the stored cycles.

EMLO
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]

Tool traversing motions — 2D-simulation

B: Face cutting tool not available

o
2D simulation alarms x|
Bl

Delete

Ok

2D-Simulation

Turning the 2D simulation on and off

You can check the programmed machining cycles
in a 2D simulation at any time. CAMConcept
draws all 2D traversing movements of the tools.

2D-simulation of a cycle

If the cycle has been selected in the list, it can be
run in the 2D simulation via NC-Start (with display
of one tool).

Alarms of the 2D simulation

This symbol signalizes that CAMConcept has
found one or more errors in the 2D simulation.
Press the symbol to open the alarm window. The
alarm messages are listed in the alarm window.
With "Delete" the alarms are acknowledged and
deleted.

With "OK" the alarms are confirmed and remain
in the alarm list.

E15
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Start of the 2D simulation

The dynamic simulation is started with this
symbol. Tool movements are shown.

A CAMConcept project must be open in order
to be able to start the simulation. The file name
of the CAMConcept project being open at the
moment is displayed in the upper center of the
simulation window (e.g. flange9.ecc).

2D simulation reset

With this symbol the simulation and the CNC
program are aborted and they return to their initial
state.

2D simulation stop

With this symbol the simulation and the CNC
program are stopped. The simulation can be
continued by means of the symbol "NC start".

2D simulation single block on/off

This symbol enables to stop the simulation after
every block.

The simulation can be continued by means of the
symbol "NC start".

ZX view on/off

With this symbol the simulation window can be
splitted. No the lower window additionally displays
the elevation.

The window layout can be shifted by the mouse
as required.

EMLO
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Input of geometry data
etry

Current actual values

horizontal ‘/ Input box for geometry data:

PLANFRASEN

direction:

moving

b8l 286.236

e Use the mouse or the cursor
Y y 0]

keys to select the boxes.

z T D
= =]
E Select b _ b | q
2 ¥ 200.000 Y 0.000 elect boxes: can be selecte
_LM L 0.000 H 0.000 by means of the mouse or the
B - ' : cursor keys and can be shifted
2y [ L - 3 0.000 o« 3.000 y
23 1; a0 oo 2 5.000 by pressing the left mouse
LI P 12.000 I 0.000 button or the key combination

"Strg + F".

FB

Capture

Soft key for input of technology

Input of geometry data data.
The symbols display the cycles that are additionally
available in the respective cycle group.

Softkey for return to the drawing for selection of
a point and its transmission to the marked enter
field.

Softkey for return to the drawing for selection of
a whole element and its transmission to marked

enter fields.
5 . F1 ‘ F2 Note: j
variant. 3 Use the mouse or the soft keys "Prior variant

F1" or "Next variant F2" to select further
cycles in the cycle group.

Safety plane

You can define an approaching height ("safety
axis position") that will be traversed prior to the
cycle starting point, so as to avoid collisions with
the workpiece during cycles.

The safety plane Zs defines the approaching
height in relation to the cycle starting point.
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Get
position

capture rectangle

T ext )

Selection of the elements to be captured
here: select rectangle and capture it

<&«

Z

Taking coordinates of elements from
the CAD drawing

After having selected the soft key "Insert elements
F3", CAMConcept switches into the CAD mode.
Depending on the cycle selected, the geometry
values of rectangles, circles or text can be directly
inserted into the cycle input mask.

Use the left mouse button to select the element
in the CAD drawing you wish to take.
CAMConcept switches into the CAM mode again
and transfers the geometry values.

The transfered values change their colour.

A changed colour indicates that the values have
been inserted from a CAD drawing.

When inserted values are altered by keyboard
entry, they loose their colour marking again.

Note: Z

When rectangles are inserted, only those
will be inserted that have been drawn with
the CAD drawing function "Rectangle" or
"Rotated rectangle".

Save elements

With this symbol elements that have been
selected before are taken into the cycle.

Cancel elements

Use this symbol to cancel already selected
elements (elements with changed colour). The
geometry data will not be imported into the

cycle.
Note: <
Use the right mouse button to cancel already

selected elements (elements with changed
colour) by one element each.

EMLO
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Insert
points

F4

Taking coordinates of points from the
CAD drawing

After selection of the soft key "Insert points F4"
CAMConcept switches into the CAD mode.

Use the left mouse button to select the points in
the CAD drawing you wish to take.
CAMConcept changes into the CAM mode again
and transfers the coordinate values.

The imported values change their colour.

Save points

With this symbol points that have been selected
before are taken into the cycle.

Cancel points

Use this symbol to cancel already selected points.
The geometry data will not be imported into the
cycle.

Note: é

Use the right mouse button to cancel already
selected points (points with changed colour)
by one point each.

E19
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FACE MILLING

number of the tool to be used

4110000 _— 00|
o
4 o R Y e
F 0.000
A 0.000
T 0
F 0.000
A 0.000
(¥4 0.000

general
Fz 0.000

Input of technology data

Current actual value

Input box for technology data:

__— |
/ Selection of the boxes by
means of the mouse or the

cursor keys.

e
0
Select boxes: can be selected
/ with the mouse or with the
cursor keys. They can be
0
O@ activated or deactivated
by pressing the left mouse
button or the key combination
"Strg + F".
Coolant on / off

)

Shortcut to the tool data.

S
PreviousfiNext
variant gvariant

Spindle speed [rpm]

The spindle speed is entered under the parameter
S. You can programm different spindle speeds for
the roughing and the finishing pass.

Direction of rotation

clockwise / counter-clockwise O O

Feed rate [mm/min]

The feed rate is entered under the parameter F.
You can programm different feed rates for the
roughing and the finishing pass.

Tool

Enter the respective tool and the tool correction
under T and D (several correction values are
possible per tool).

For the roughing and finishing pass of working-off
cycles (e.g. milling) you can programm different
tools (see chapter E tool programming).

e fene
m BIEY Togy Cancel Capture .
3 ‘\/ Softkey for entering geometry

data.

The symbols display the additionally available
cycles of the corresponding cycle group.

Complete machining

Define a tool for roughing and finishing. Both
cycles will be carried out one after the other with
the respective settings and tools.

You can select different feed rates, spindle speeds
and tools for both roughing and finishing.

For already defined tools, after being selected, the
corresponding spindle speeds and feed rates will
be entered as changeable suggestion.

When different tools have been defined for
roughing and finishing, the toolholder will
automatically traverse a tool changing point.

Roughing

Select the tool TO as finishing tool. Then the
finishing cycle will not be carried out.

A defined finishing clearance will be considered
during roughing.

Finishing
Select the tool TO as roughing tool. Then the
roughing cycle will not be carried out.

Coolant

turning the coolant on / off ﬁ
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POSITIONING 1

Positioning

target position X

i 286.236E  0.00]

Al 113.0000MY 0

4 212 150N O BN 1|
X 0.000
Y 0.000
z 0.000

F6
Techno -
logy

You can traverse or position
the tool in a straight way.

Use:

» to position the tool prior to
the machining itsself

* to traverse the tool between
two cycles

FB

Capture

The tool traverses from its current position to its
target position in a straight line.

The tool traverses from its current position first in
Z and then in XY to its target position.

The tool traverses from its current position first in
XY and then in Z to its target position.

The tool moves at rapid traverse.

The tools moves at the programmed feed rate F.

Coordinates
The target position is defined by X, Y and Z.

Then, please enter all necessary technological
data (tool number, direction of rotation, feed rate,
spindle speed).
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POSITIONING 2

Positioning 2

position for 4th axis in degree

il 286.236 o 0.00]

bl 113.000 s I
)l 212. 150N O BN 1 | 5

. . 0.000

F2
Next
variant

Previous
variant

Selection of the cycle from the
cycle group with the softkeys
"Previous variant F1" and "Next
variant F2".

You can freely position the
A-axis by entering an angle.

FB

Capture

Axis position (A)
Position of the 4th axis in degrees

Traversing with a programmed feed rate
Input of the diameter for the feed calculation
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Orilling 1

X coordinate of the drilling center

i 286.236 A 0.00]
Y IENTL s I hole pattern
Al 212,150 Rd o Y 1 | [No Pattern [v]

LAFENEERFS Choice of cycle from the cycle
group using the soft-keys
"Previous option" and "Next

option"
F1 FB
PreviousgNext om-
variant fvariant etry 1 Cance Capture
Hole patterns
Geom- Select a defined hole pattern from the selection

list.

Coordinates (X, Y)
Coordinates of the drilling centre point

Safety axis position in Z (Zs)
Coordinate value of the workpiece in Z (Z)
Depth (P)

Drilling steps (I)
The infeed drilled per pass.

2 EMLO



CAMConcerT M MiLLING CAM comMMANDS

Fé Continue by entering all the required technology
{ﬁg?“o' data (tool number, direction of rotation, feed,
o spindle rotation speed).

DRILLING 1

number of the tool to be used

il 286.236 @ 0.00]
il 113.000NEN (|

(Al 212.150 TIEH o W T ol D O @
F 0.000 S 0
t 0.000

Time spent on the ground in seconds (t)

Cycle description

1 The control positions the tool in the spindle
axis at high speed on the safety level (Zs)
above the workpiece surface.

2 The tool drills with the programmed feed rate
(F) to the defined depth (first defined depth=
Z-1; second defined depth=Z- 2*I).

3 The control moves the tool at high speed back
to the safety level and travels to position=set
depth+Zs-Z

4 Then the tool drills with the entered feed rate
to the next defined depth.

5 The control repeats this process (2 to 4), until
the entered drilling depth has been achieved
and stays there — if entered.

6 From the drilling area the tool travels back at
high speed to the safety level (Zs).
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DRILLING 2

X coordinate of the drilling center

Drilling 2

18l 286.236] @l 0.00]

| 113.000] S I

: NAVET  THH o BN No Pattern
X 0.000
s 0.000
P 0.000
B 0.000

Fl
Previous
V] variant
Choice of cycle from the cycle
0.000 group using the soft-keys
0.000 "Previous option" and "Next
0.000 Option"

FB

Capture

Drill pattern

Select a previously defined drill pattern from the
list, or use the soft-key to create a new drill pattern
(See Chapter C — "Drill Pattern Maintenance").

Co-ordinates (X, Y)
Co-ordinates of the drill mid-point

Safety axial position in Z (Zs)
Co-ordinate values of the workpiece in Z (Z)
Depth (P)

Drill steps ()
Defined depth to be drilled in one pass.

Pull back distance (B)
Distance the tool travels back to the peck drill.

Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

Time spent on the ground in seconds (t)
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Cycle description

1

The control positions the tool in the spindle
axis at high speed on the safety level (Zs)
above the workpiece surface.

The tool drills with the programmed feed rate
(F) to the defined depth (first defined depth=
Z-1).

The control moves the tool back at high speed
as far as the withdrawal distance (B).

Then the tool drills with the entered feed rate
to the next defined depth.

The control repeats this process (2 to 4), until
the entered drilling depth has been achieved
and stays there - if entered.

From the drilling area the tool travels back at
high speed to the safety level (Zs).

EMLO
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DRILLING 3

Drilling 3

X coordinate of the drilling center

18l 286.236] @l 0.00]
| 113.000] S I
: NAVET  THH o BN No Pattern
g X 0.000
s 0.000
, : i zr 0.000
i P 0.000

Fl
Previous
V] variant

Choice of cycle from the cycle
0.000 group using the soft-keys
0.000 "Previous option" and "Next

option"
0.000

FB

Capture

Drill pattern

Select a previously defined drill pattern from the
list, or use the soft-key to create a new drill pattern
(See Chapter C — "Drill Pattern Maintenance").

Co-ordinates (X, Y)
Co-ordinates of the drill mid-point

Safety axial position in Z (Zs)

Co-ordinate values of the workpiece in Z (Z)
Co-ordinate values of the withdrawal (Zr)
Depth (P)

Drill steps ()
Defined depth to be drilled in one pass.

Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

Time spent on the ground in seconds (t)
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Cycle description

1

The control positions the tool in the spindle
axis at high speed on the safety level (Zs)
above the workpiece surface.

The tool drills with the programmed feed rate
(F) to the defined depth (first defined depth=
Z-1; second defined depth=2Z- 2*I).

The control moves the tool at high speed
back to the withdrawal level and travels to
position=defined depth+Zs-Z.

Then the tool drills with the entered feed rate
to the next defined depth.

The control repeats this process (2 to 4), until
the entered drilling depth has been achieved
and stays there — if entered.

From the drilling area the tool travels back at
high speed to the safety level (Zs).

EMLO
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CENTERING

X coordinate of the drilling center

Centering

F1

i 286.236 A 0.00]
'8l  113.000 s I hole pattern
: EVRT]  THN o N [No Pattern
— X 0.000
H - ——
2.
* ' L4
Z 22k

228,
2 F4
Geo

Previous
V] variant
Choice of cycle from the cycle
0000 group using the soft-keys
0.000 "Previous option" and "Next
option"
0.000

FB

Capture

Drill pattern

Select a previously defined drill pattern from the
list, or use the soft-key to create a new drill pattern
(See Chapter C — "Drill Pattern Maintenance").

Co-ordinates (X, Y)
Co-ordinates of the drill mid-point

Safety axial position in Z (Zs)
Co-ordinate values of the workpiece in Z (Z)

Type of punching:
Definition by processing depth (P)

Definition by punching angle («)
and punching diameter (9)

Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

Time spent on the ground in seconds (t)
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Cycle description

1 The control positions the tool in the spindle
axis at high speed on the safety level (Zs)
above the workpiece surface.

2 The tool centres with the programmed feed
rate (F) until the depth (P) or punch diameter
(9) is reached and stays there — if entered.

3 From the centering base the tool travels back
at high speed to the safety level (Zs).

EMLO
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Boring

X coordinate of the drilling center

i 286236 0. 00]
\ll 113. 0000y 0]
(Al 212 150N O BN 1 | X 0.000
Zs 0.000
!' P 0.000
2 0 Dx 0.000

Geom-
etry

logy

iy .

Note:
The bore wall will be damaged if a stationary
tool is moved out to the safety axis position.
When using drilling tools with a smaller
diameter than the required bore diameter,
damage can be avoided by positioning the
tool towards the centre of the bore before
moving it out.

This positioning is enabled through an angle
a. in relation to the X-axis and the incremental
traverse values Ax and Ay.

In the case of the incremental traverse
values Ax and Ay, care must be taken to
use the correct sign. A negative sign means
a traversing motion in the direction of the
negative coordinate axis.

as
Dy

Fl F2
Previous @iNext
0.000 variant gvariant
0.000 .
e Selection of the cycle from the
0'000 cycle group using the softkeys

"Previous variant F1" and "Next
variant F2".

Cycle not possible on
CM/CT 55/105 machines.

Coordinates (X, Y)
Coordinates of the drilling centre point

Safety axis position in Z (Zs)
Coordinate value of the workpiece in Z (Z)
Depth of the bore (P)

Position of the spindle during return
motion (o)

Return position of the tool in X (Ax)

Return position of the tool in Y (Ay)

Also enter all other required technology data
(tool number, direction of rotation, feed, spindle
speed).

Dwell time at the bottom in seconds (t)

Coolant
Switch ON / OFF
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REAMING Rasping
il 286.236 d _ 0.00]
¥ 3
Z T D [NQ Pattern |'—|
X 0.000 Y 0.000
mll s 0.000 z 0.000
e m— P 0.000
N
O
A
- - - - : . )
o
etr 1 Capture
Drill pattern
Geom- Select a previously defined drill pattern from the
etry list, or use the soft-key to create a new drill pattern

(See Chapter C — "Drill Pattern Maintenance").

Co-ordinates (X, Y)
Co-ordinates of the drill mid-point

Safety axial position in Z (Zs)
Starting height Z (Z)

Depth (P)

Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

Time spent on the ground in seconds (t)
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Cycle description

1 The control positions the tool in the spindle
axis at high speed on the safety level (Zs)
above the workpiece surface.

2 The tools rasps with the programmed feed rate
(F) to depth (P) and stays there — if entered.

3 From the rasping area the tool travels back
with the programmed feed rate (F) to the safety
level (Zs).

E33
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TAPPING

Tapping Cycle

starting point X

i 286.236 d  0.00]
il 113.000NEN (|

[¥]

(N 212.150 TIEH D EN [No Pattern
X 0.000
Zs 0.000
. P 0.000

%ﬁ
* p 0.000
©.

Geom-
etry

Note: ?

Using the thread type "Freely defined thread"
the thread pitch p can be freely defined.

For all other thread types once you have
entered the thread diameter g the thread pitch
p will be automatically pre-set using standard
values.

If a non-standard thread diameter is entered,
EASY CYCLE will automatically replace it with
the next largest standard diameter.

AV
F4 3 FE
Insert Geom- Techno -
points etry Togy

¥
Z

0.000
0.000

F7 FB
Cancel Capture

Drill pattern

Select a previously defined drill pattern from the
list, or use the soft-key to create a new drill pattern
(See Chapter C — "Drill Pattern Maintenance").

Co-ordinates (X, Y)
Co-ordinates of the drill mid-point

Safety axial position in Z (Zs)
Starting height Z (Z)
Depth (P)

Thread type
The following standard thread types are

available:
? Freely defined thread
60 M (S.1.F) Metric Fine Thread
MM
60M M (S.I.LF) Metric Fine Thread
MM
55 B.S.W. British Standard Whitworth Thread
INCH  (normal width)
25 B s F Briti i
INCH .S.F British Standard Fine thread
60 U.N.C. Unified Coarse Thread
INCH
60M U.N.F. Unified Fine Thread
INCH

Thread diameter (9)
Thread pitch (p)

EMLO
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Fé Continue by entering all the required technology
{Eg?“o' data (tool number, direction of rotation, spindle
o rotation speed).

TAPPING

number of the tool to be used

¥l 286.236 d  0.00
@ 113.000 s I

)l 212.150 TIEN DN T ol D o @
5 0

= @
Zz

Calculate feed rate: F=S x p Cycle description

F: Feed rate [mm/min] 1 The control positions the tool in the spindle
S: Revolutions [R/min] axis at high speed on the safety level (Zs)
p: Thread pitch (p) above the workpiece surface.

2 The tool moves in one pass to the thread depth
(P). The control calculates the feed rate (F) as
a function of the revolutions (S). If you use the
knob to over-ride the revolutions while drilling
the thread, then the feed rate is automatically
adjusted to match.

3 Then the spindle direction is reversed and the
tool is moved back to the starting position.

4 On the safety level (Zs) the spindle direction
is reversed again.

3 EMLO
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THREAD MILLING

Thread milling

starting point X

[¥]

i 286.23GNE 000
(il 113.0000d 0
4 212 150NN 0 BN 1 [No Pattern
X 0.000
% s 0.000
iz 0.000

0.000

Z
P
7 :
vy
s

Geom-
etry

Note: ?

Using the thread type "Freely defined thread"
the thread pitch p can be freely defined.

For all other thread types once you have
entered the thread diameter g the thread pitch
p will be automatically pre-set using standard
values.

If a non-standard thread diameter is entered,
EASY CYCLE will automatically replace it with

the next largest standard diameter.

= O N =

0.000
0.000
0.000
0.000

Fa F5 Fé F7 FB
Insert Geom- Techno -
points etry logy Cancel Capture

Drill pattern

Select a previously defined drill pattern from the
list, or use the soft-key to create a new drill pattern
(See Chapter C — "Drill Pattern Maintenance")

Co-ordinates (X, Y)
Co-ordinates of the start position

Safety axial position in Z (Zs)

Starting height Z (2)

Safety axial position in Z (Collision protected)
(Z2)

Depth (P)

Thread type

The following standard thread types are
available:

? Freely defined thread
60 M (S.I.F) Metric Fine Thread
MM
60M M (S.I.F) Metric Fine Thread
MM
55 B.S.W. British Standard Whitworth Thread
INCH  (normal width)
25M B.S.F British Standard Fine thread
60 U.N.C. Unified Coarse Thread
INCH
60M U.N.F. Unified Fine Thread
INCH

Thread diameter (9)
Thread pitch (p)

EMLO
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Mill type:
a 360° screw line to the thread depth

continuous screw line along the full length
of the thread

several helical tracks with start and finish

g N

Number of thread turns by which the tool is
moved (N)

- Fé Continue by entering all the required technology
echno-

data (tool number, direction of rotation, feed,
spindle rotation speed).

THREAD MILLING

logy

number of the tool to be used

g 286. 2360 000
(il 113.0000NEY 0
Al 212 150N 0 BN 1 | T o D 0 @

F 0.000 S 0

f 0.000

zz

L(_.(é.f-f-(.{_éjl’

FB

Capture

Processing speed in the workpiece
(pre-positioning feed rate) (f)

Coolant
turning the coolant on / off
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FACE MILLING

rechtecktasche

P2 Face milling

starting point X

b -110.000 & 0.00]

i 10.000EY 0

il 55.000 R 0 BN 1 | E
£
o X 0.000
i

L 0.000
E 0.000
Zs 0.000
P 0.000

Note: ?

The excess E must be at least as large as the

tool radius R.

— N2 T =<

31
Previous

variant

Choice of cycle from the cycle
group using the soft-keys

0.000 "Previous option" and "Next
0.000 option"

0.000

0.000

0.000

PreviousfNext Get Geom- Techno-

I!II!I!I I!II!I!I IIIIIIII EII!I!IHI !II!IIII I!!IIIII I!II!!III !!!III!I'
Direction of travel

Geom-

etry

9
& ¢
\ N &F
N INg i 32
& .19 .19 &
& & & &
\\4 Vg O )
M= = M
Starting position:
Vertex at which the mill starts to work.
s
A
N & &
<& & S &
°© o o °©

Co-ordinates (X, Y)
Co-ordinates of the start position

Length of the face milling area in X (L)
Length of the face milling area in Y (L)
Excess (E)

Angle relative to the X-Axis (o)

Safety axial position in Z (Zs)

Co-ordinate values of the workpiece in Z (Z)
Depth (P)

Setting in Z (I)

EMLO
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FACE MILLING

number of the tool to be used
i 1100000  0.00]
i 100000y 0]
z 55.000 T oW T
F 0.000
A 0.000
H
T 0
F 0.000
A 0.000
5z 0.000
Fz 0.000

logy

PreviousfNext Tool Geom-
variant Bvariant table etry

Techno-

Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

P 2
rechtecktasche

»

Roughing setting (A)
Sideways distance the tool is moved when
roughing

Finishing setting (A)

Sideways distance the tool is moved when
finishing

Finishing setting in Z (5z)

Height to be left when roughing

Feed rate in Z (Fz)
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Y

A

Y

A

A

X-E

Y

Direction of movement "horizontal”

Cycle description
(Description for movement in "horizontal"
direction)

roughing

1

The tool travels in the spindle axis to the safety
level (Zs) and to start point 1. Start point 1 =
(X-E, Y). The tool is moved by the tool radius
to the left and upwards.

Then the tool moves with feed rate (Fz) to
the first defined depth (I) and rough mills with
the programmed feed rate up to end point
2 in that level. The tool is moved each time
by the roughing setting (A) diagonally to the
start point of the next row. The end point is
calculated from the programmed start point,
the programmed length and the excess (E).

After which the tool travels away from the
shape back to the starting point in the working
plane and the set level ().

This process (2 to 3) is repeated until
the programmed roughing depth (P-8z) is
reached.

finishing

5

The tool travels in the spindle axis to the safety
level (Zs) and to start point 1. Start point 1 =
(X-E, Y). The tool is moved by the tool radius
to the left and upwards.

Then the tool travels using the feed rate (Fz) to
depth (P) and finishes using the programmed
finishing feed rate up to end point 2. The tool
is moved by the finishing setting (A) vertically
to the start point of the next row. The end point
is calculated from the programmed start point,
the programmed length and the excess (E).

Finally the tool is moved back at high speed to
the safety level (Zs).

EMLO
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Slot milling

starting point X

i 286. 236N 000 , , F1
4 1130000y 0| Previous

variant

i 212.150 TIH o W

Choice of cycle from the cycle

Jarameters ; h f k
X mow000 v 0.000 group using the soft-keys
0.000 H 0.000 Pr_eV|l(')us option" and "Next
0.000 a 0.000 option
0.000 z 0.000
0.000 i 0.000

FB

& )
% O
0 o
9, »
(d N
,
Co-ordinates (X, Y)
Co-ordinates of the start position
Slot length (L)
Slot width (H)
Excess (E)
Angle relative to the X-Axis (o)
Note: “Z Safety axial position in Z (Zs)
The excess E must be at least as large as the Co-ordinate values of the workpiece in Z (Z)
tool radius R.
Depth (P)

Setting in Z ()
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Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

number of the tool to be used

il 286.236 @ 000
@  113.000 s I

bl 212.150 THEH oW T ol D o @

F 0.000 S 0@
A 0.000 =

[finishing|

T 0 D O @
F 0.000 S 0
] 0.000 N 0
5z 0.000

lgeneral |

ul
N
o
o
o
[=]

FB

Techno -
logy Capture

Roughing setting (A)
Sideways distance the tool is moved when
roughing

Finishing setting (3)

Side thickness to be left when roughing
Finishing setting in Z (5z)

Height to be left when roughing
Direction of working

Forwards direction milling
Reverse direction milling

Feed rate in Z (Fz)

][t
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(Tool movement for slot direction
"up and down")

Cycle description
(Description for slot direction "up and down")

roughing

1

The tool travels in the spindle axis to the safety
level (Zs) and to the middle of the slot. The tool
is positioned, offset by the excess (E).

Then the tool moves using feed rate (Fz) to
the first defined depth (I) and mills using the
programmed rough feed rate in that plane.
The tool is moved by the roughing setting (A)
diagonally to the start point of the next row until
the finishing setting (3) stops on both sides of
the slot.

After which the tool travels away from the
shape back to the starting point in the working
plane and the set level (I).

This process (2 to 3) is repeated until
the programmed roughing depth (P-5z) is
reached.

finishing

5

The tool travels in the spindle axis to the safety
level (Zs) and to the middle of the slot. The tool
is positioned, offset by the excess (E).

Then the tool travels at feed rate (Fz) to depth
(P) and finishes the slot using the programmed
feed rate for finishing. The tool is moved each
time by the roughing setting (A) diagonally to
the start point of the next row.

Finally the tool is moved back at high speed to
the safety level (Zs).
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SIMPLE POCKET

P 91
Flansch

Simple pocket

starting point X

4 110000l 0. 00|
v BT 5 I
EEENTE TN oW X 0.000
L 0.000
s 0.000
P 0.000

Techno-
Togy

PreviousfNext Get Geom-
variant fvariant positionfetry
Geom-

etry

Fl
Previous
variant
0.000
0.000 Choice of cycle from the cycle
0.000 group using the soft-keys
0.000 "Previous option" and "Next

option"

Co-ordinates (X, Y)
Co-ordinates of the start position

Pocket length in X (L)

Pocket length in Y (H)

Safety axial position in Z (Zs)

Co-ordinate values of the workpiece in Z (Z)
Depth of the pocket (P)

Setting in Z ()
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SIMPLE POCKET

Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

P 91
Flansch

number of the tool to be used

4 3cc.cacfld  0.00]

v ESTENTN s I

4 157 15008 0 B) 0| e
F 0.000
A 0.000
& 0.000
Fz 0.000

N

PreviousfNext Tool Geom-
variant fvariant table etry

Techno-
Togy

][t ]

Roughing setting (A)
For roughing the sideways rough setting is
entered under A

Direction of working
Forwards direction milling
Reverse direction milling

Finishing setting (3)
For finishing work enter under 6the side finishing
setting which is to be left on roughing.

Feed rate in Z (Fz)
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Note:
Roughing and finishing will be carried out
using the same tool for this cycle.

Cycle description
roughing

1

The tool travels in the spindle axis to the safety
level (Zs) and to the middle of the pocket.

Then the tool travels with feed rate (Fz) to the
first defined depth (I) and first in the positive
direction of the longer side — for square
pockets in the positive Y-direction — and cuts
out the pocket from inside to out in forwards/
backwards movement using the programmed
feed rate for that level. The tool moves each
time by the roughing setting (A) until the
finishing setting (8) remains at the pocket
edges.

After which the tool travels away from the
shape back to the starting point in the working
plane and the set level (l).

This process (2 to 3) is repeated, until the
depth (P) is reached.

finishing

5

The tool travels in the spindle axis to the safety
level (Zs) and to the middle of the pocket.

Then the tool travels at feed rate (Fz) to
depth (P) and finishes the pocket using the
programmed feed rate for finishing.

Finally the tool is moved back at high speed
to the safety level (Zs).

EMLO
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Rectangular pocket

RECTANGULAR POCKET MILLING

starting point X ml"lng
i 286.236 d  0.00] | F1
i@ 113.0000S 0| ,P'"‘f‘]“ﬁ;"
: EYRT] TR o BN X E0R000 Y 0.000 (ARSI
L 0.000 H 0.000 .
Choice of cycle from the cycle
i e 0-008 ¢ 0-000 group using the soft-keys
8l P 0.000 i 0.000

o

0.000

"Previous option" and "Next

corner rounding

option"

FB

Capture

Co-ordinates (X, Y)
Co-ordinates of the start position

Pocket length in X (L)

Pocket length in Y (H)

Safety axial position in Z (Zs)

Co-ordinate values of the workpiece in Z (Z)
Depth (P)

Setting in Z ()

Angle of the pocket relative to the X-Axis (o)

Corner shaping:

\2)
q@b 6&
'06 b’z’b ‘&@
,ng & 0@
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Continue by entering all the required technology
]ng;no— data (tool number, direction of rotation, feed,

spindle rotation speed).

RECTANGULAR POCKET MILLING

number of the tool to be used

Yy EEENTE s I

)l 212 150NN 0 BN 1 | T o D 0 @

F 0.000 S 0F
. B 90.000

E L H
finishing

T 0 D 0 Ezﬂ

F 0.000 5 0F
5] 90.000 N 0
3 0.000 5z 0.000
\@ @\@\ e o000

- Insert Tool Geom- Techno
elementsfftable etry logy Cancel Capture

Angle of dip (B)
Angle of dip which the roughing tool sets when
dipping to setting (I).

roughing setting (A)

B Sideways distance the tool is moved when
roughing
. . Angle of dip (©)
Angle of dip when roughing (B) Angle of dip which the roughing tool sets when

dipping to depth (P).

Number of finishing passes in Z (N)
Finishing setting (d)

Side thickness to be left when roughing
® Finishing setting in Z (5z)

Height to be left when roughing

Direction of working
Forwards direction milling
Reverse direction milling

Feed rate in Z (Fz)

Angle of dip when finishing (®©)

4 B[]

Note: ?

The angles of dip B and ® allow milling a
pocket using milling tools which do not cut
more than half way. Pre-boring is therefore
not necessary. If the angles p and ® are not
defined, there is a possibility of the tool being
damaged.
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(C)
@ \‘B( ) I\ 7
|
1 (P)
X=
Cycle description Finishing depth
roughing 5 The tool travels in the spindle axis to the safety
1 The tool travels in the spindle axis to the safety level (Zs) and to the start position of the inside

level (Zs) and to the start position of the inside
track.

Then the tool travels with feed rate (Fz) to the
first defined depth (1) and first in the positive
direction of the longer side — for square
pockets in the positive Y-direction — and cuts
out the pocket from inside to out in forwards/
backwards movement using the programmed
feed rate for that level. The tool moves each
time by the roughing setting (A) until the
finishing setting (8) remains at the pocket
edges.

The setting (l) is applied moving back and
forwards along a sloping track using the angle
of dip for roughing (B).

3 After which the tool travels away from the

shape back to the starting point in the working
plane and the set level ().

This process (2 to 3) is repeated until
the programmed roughing depth (P-5z) is
reached.

track.

6 The tool then travels at high speed to position
(P-2*8z). The tool travels back and forwards
while using the angle of dip for finishing (©) to
depth (P). The tool travels first in the positive
Y-direction - and cuts out the pocket from the
inside out moving backwards and forwards
with the programmed feed rate for this plane.
The tool moves each time by the roughing
setting (A) until the finishing setting (3) remains
at the pocket edges.

7 The tool moves in the spindle axis to the safety
level (Zs).

Finishing sidea
8 The tool travels to the middle of the pocket.

9 Then the tool travels at feed rate (Fz) to
depth (P) and finishes the pocket using the
programmed feed rate for finishing.

10 Finally the tool is moved back at high speed
to the safety level (Zs).
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CIRCULAR POCKET 1 Circular pocket 1

X coordinate of the center

'l 286.236 @ 0.00] - . Fl Hext i
= = revious exys
Y ENSENTN s I variant Wvariant
bl 212.150] TIEH oW Xc [10.000 vc 0.000
IR EEEE , S 000 Selection of the cycle from the
5 . . .
cycle group using the softkeys
P 0.000 I 0.000 ycle group 9 y

"Previous variant F1" and "Next
variant F2".

FB

v t Insert
variant fvariant Qelementsfpoints

Capture

Coordinates (Xc, Yc)
2%89_ Coordinates of the centre point

Radius of the pocket (R)

Safety axis position in Z (Zs)

Coordinate value of the workpiece in Z (Z)
Depth (P)

Infeed in Z (I)

EMLO 50



CAMConcerT M MiLLING CAM comMMANDS

F6 Also enter all other required technology data
{gg?"o' (tool number, direction of rotation, feed, spindle
speed).

CIRCULAR POCKET 1

number of the tool to be used

b8l 286.236 3 0.00]
@ 113.000 s I

i 212.150 TIEH o W T ol D O @
F 0.000 5 o
B 90.000 =
A 0.000
T 0 D 0 @
F 0.000 S 0r
0 90.000 N o0 @
5 0.000 &z 0.000
Fz 0.000 .

F1 2
Previous Next Insert Tool Geom- Techno
variant Qvariant Qelementsftable etry logy Cancel Capture

Plunge angle ()

Plunge angle at which the roughing tool is
positioned during plunging in relation to the
infeed (1).

p/e Roughing infeed (A)

Lateral distance by which the tool is offset during
roughing.

Plunge angle (©)

Plunge angle at which the finish-machining tool
is positioned during plunging in relation to the
depth (P).

Plunge angle durng 04ghing (5)/ PinGe 209 e o inish-machining posses n 2 (N
Finish-machining infeed (5)
Lateral distance which is to remain during
roughing.

Finish-machining infeed in Z (52)
The height which is to remain during roughing.

Machining direction
Synchronous milling
% ﬁ Upcut milling

Feed in Z (F2)

][t

Note:
The plunge angles 3 and © allow a pocket to
be milled with milling tools which do not cut
over the middle. Consequently, no pre-drilling
is required. Without a definition of the angles
B and © there is a risk that the tool could be
damaged.

Coolant
Switch ON / OFF

es1 EMLO
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CIRCULAR POCKET 2 Circular pocket 2

X coordinate of the center

il 286.236 @l 0.00] _F1 F2
113 000NNy ol ‘ : Preyiousgiext
variant variant
EYAET] TN o BN Xc MENORO00 Yc  0.000
Re 0.000 Ri 0.000 .
Choice of cycle from the cycle
s 0.000 Z 0.000

group using the soft-keys
"Previous option" and "Next
option"

FB

Capture

Co-ordinates (Xc, Yc)
Geom- Co-ordinates of the mid-point

Outside radius (Re)

Inside radius (Ri)

Safety axial position in Z (Zs)

Co-ordinate values of the workpiece in Z (Z)
Depth (P)

Setting in Z ()
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F6 Continue by entering all the required technology
{gg;""' data (tool number, direction of rotation, feed,
spindle rotation speed).

CIRCULAR POCKET 2

number of the tool to be used

il 286.236 @ 0.00]
Wl 113.000 s ]

(Al 212.150] TIEH Do W T ol 0 @
F 0.000 0 -
7
B 90.000
A 0.000
T 0 0 @
F 0.000 S 0 7
¢] 90.000 N 0
5 0.000 &z 0.000

(@] Fz 0.000
F5

2 [ F4 Fé F7 12:]
Insert Tool Geom Techno -
. felementsftable etry logy Cancel Capture

Angle of dip (B)
Angle of dip which the roughing tool sets when
dipping to setting (I).

¥

roughing setting (A)
p/e Sideways distance the tool is moved when
roughing

Angle of dip (©)
Angle of dip which the roughing tool sets when
dipping to depth (P).

Number of finishing passes in Z (N)

Angle of dip roughing (B) / Angle of dip finishing Finishing setting ()

(@) Side thickness to be left when roughing
Finishing setting in Z (5z)
Height to be left when roughing
Direction of working

Forwards direction milling
Reverse direction milling

Feed rate in Z (Fz)

][t

Note: ?

The angles of dip B and ® allow milling a
pocket using milling tools which do not cut
more than half way. Pre-boring is therefore
not necessary. If the angles B and ® are not
defined, there is a possibility of the tool being
damaged.
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o \‘B (@)* .

1(P)

Cycle description

roughing

1 The tool travels in the spindle axis to the safety
level (Zs) and to the position (Xc+Ri+R+ 8) und
(Ye).

2 Then the tool moves at feed rate (Fz) to the
first defined depth (I) and cuts a spiral track
around the island with backward/forward
movements using the programmed feed rate.
The tool moves each time by the roughing
setting (A) until the finishing setting (8) remains
at the pocket and island edges.

The setting (l) is applied moving back and
forwards along a helical track using the angle
of dip for roughing (B).

3 After which the tool travels away from the
shape back to the starting point in the working
plane and the set level ().

4 This process (2 to 3) is repeated until
the programmed roughing depth (P-6z) is
reached.

Finishing depth

5

The tool travels in the spindle axis to the safety
level (Zs) and to the position (Xc+Ri+R+ &) und
(Yc).

Then the tool moves at feed rate (Fz) to the
first defined depth (I) and cuts a spiral track
around the island with backward/forward
movements using the programmed feed rate.
The tool moves each time by the roughing
setting (A) until the finishing setting (5) remains
at the pocket and island edges.

The setting () is applied moving back and
forwards along a helical track using the angle
of dip for finishing (®).

The tool travels to the start position for finishing
depth.

Finishing sidea

8

The tool travels in the spindle axis to the safety
level (Zs) and to the position (Xc+(Ri+R)/2)
and (Yc).

Then the tool travels at feed rate (Fz) to depth
(P) and finishes first the pocket wall and then
the island wall using the programmed feed
rate.

10 The tool travels to the starting position for

finishing sides and in high speed to the safety
level (Zs).

EMLO
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RECTANGULAR STUD

starting point X

Rectangular stud

il 286.236 @ 0.00]
4l 113.000 s I
) 212,150 R 0 I 1 |
ﬂ¢: ........... ,

X 0.000
o 0.000
L 0.000
Zs 0.000
P 0.000

= N T O =<

corner rounding

Fl

Previous

variant
0.000
0.000 .
S Choice of cycle from the cycle
0'000 group using the soft-keys
0'000 "Previous option" and "Next

option"

FB

Capture

Co-ordinates (X, Y)
Co-ordinates of the start position

Angle of the rectangular stud relative to the
X-Axis (o)

Material quantity (Q)

Length of the rectangular stud in X (L)
Length of the rectangular stud in Y (L)
Safety axial position in Z (Zs)

Co-ordinate values of the workpiece in Z (Z)

Depth (P)
Setting in Z ()
Corner shaping: o
\2)
o B
2 o
2 > @
S ag (4
K & 49
ép Qp C?
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Continue by entering all the required technology
data (tool number, direction of rotation, feed,
spindle rotation speed).

RECTANGULAR STUD

number of the tool to be used

il 286.236 @ 000
@  113.000 s I

bl 212.150 THEH oW T ol D o @

F 0.000 S 0@
A 0.000 =

[finishing|

T 0 D 0 @
F 0.000 S 0p
] 0.000 N 0
5z 0.000

lgeneral |

ul
N

[=]
[=]
o
[=]

F1 F4 5 6 7 FB
Previous gNext

variant variant

“Hinsert Tool
elementsfQtable 1 Capture

roughing setting (A)

Sideways distance the tool is moved when
roughing

Number of finishing passes in Z (N)
Finishing setting (d)

Side thickness to be left when roughi