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1 Indroduction

11  Copyright

Copyright:

Copying and transfer
the software:

The legal use and
distribution of ProNC:
Backup copies:
Compensation:

Liability for application
programs:

Suggestions:

All rights to the manual and programming package ProNC, especially the
copyright are owned by

isel-automation KG
Biirgermeister-Ebert-StrafRe 40
D - 36124 Eichenzell

All unauthorised copying, distribution or transfer of this software is strictly
forbidden and will be prosecuted criminally.

The purchase of the installation-CD or disks including the manuals allows
the using comparable to that of a book. With a book, it is not possible for a
book to be read at different places by several people at the same time.
Similarly, the program-package ProNC may not be used on different
controllers (PC-based) at different places by several people
simultaneously.

Backup copies of the program-package Pro-NC are permitted. In no case it
is allowed to make those copies available to third parties.

At violations against the copyright the purchaser engages opposite the
owner of the copyright, isel-automation KG, to damage compensation.

The program-package ProNC as well as the manual was produced with
carefulness. All application programs printed or as example programs on
CD, were tested on a corresponding hardware. iselautomation does not
assume any liability or guarantee, that this manual, the program-package
ProNC or application programs are perfectly or suitable for a particular
purpose. For consequence detriments each legal responsibility or liability is
ruled out.

Since mistakes and errors cannot be ruled out, we are always grateful for
suggestions, written notes or opinions.
email: tech-support@isel.com

1.2 Scope of delivery and installation

Delivery:

Included in delivery of the software product ProNC are:

The Manual 1 Operating Instructions and the Manual 2 Programming
Instructions as PDF-file (on the installation CD) and one installation CD or
three installation disks with the following directory structure and the named
files:




isel-ProNC Programming Instruction

Hint:

ProNC software
components:

=

Directories / Files
sub directories

\CNCworkbench\Bin Programs CNCworkbench

Configuration files for ProNC

\CNCworkbench\Control Configuration files for

- 1/0 module

- Motion module

- Spindle module

- Tool change module

\CNCworkbench\Help Help files
\CNCworkbench\NcProg CNC user files in ISO or PAL syntax
Frame files

User template

\CNCworkbench\Temp Error files

The operating instruction and programming instruction can be ordered
additional as manuals:

Part.-no: 970333 BEOO1 ProNC Operating instruction

Part.-no: 970333 BE0OO2 ProNC Programming instruction

e Converter NCP -> PAL for import of NCP files created with ISY
o Editor (Rich Text Format RTF), ISO / PAL compiler,
CNC interpreter (performance range described in the manual

"Programming instruction")

e Code generator for input-dialog (ISO or PAL):
Macro programming

e Handling of geometry files (frame files):
Teach-In, correction, test

¢ Configuration dialog (motion control, 4 x spindle,
4 x 1/O module, tool changer)

¢ Online-help (Operating- and Programming instruction) in
Windows-hlp format

¢ Imbedding of user software with USER-DLL
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Installation of
ProNC:

=

Hint:

Before starting the installation we recommend you, to quit all programs
currently running.

Insert the installation CD into the appropriate drive of your computer. The
installation will start automatically. Follow the directions on screen.

Please select within the installation the relevant type of your applied isel-
machine or controller.

rronc x|

chaoose one of the foliosng machnes:

(% Sewvomachne with UPMV412FPCcard T Senvomachine wih Logosol
™ Servomachine with CAN-conlroles

(" Sheppesmachine with IMCd-coniralies

" Sleppesmaching with IMSE-contiales

™ Steppesmaching with Inberfacecard IFC 5S¢

¢ Back Mt » Cancal

After a successful setup the program icon @ will appear on your
desktop.

In a particular case (no CD-drive), it is also possible, to install the program
ProNC from disk. It is the same proceeding, additional you have to change
the disk after request.

Would you like to install ProNC for an isel-machine with UPMV4/12-PC-
Card, after deciding for a servo controller you can select such a already
created servo.ini-file.

The file servo.ini can be created by two adjustment and service tools
PAREIN.exe and PARKON.exe, which are included in delivery.

After creating the servo.ini-file must be assigned to ProNC.

Please select the function "Setup" from the menu bar and then enter
"Control". Select "Motion control modules", "Axis system 1" and then move

the cursor into the line below the text "Module DLL", press the button ﬁl
select the directory containing the servo.ini file and choose it with double
click.
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Drescription:
ISer'-.ﬂ:u control card LPRW44 2

todule DLL:
II::"'.I:N Cworkbench W Control\StdSY T sMotl_upmed. dil ﬂ

todule initialization file;
IE:"J:N CworkbenchhControl\Std5y 185 ecC_SW1IMI ﬂ

More: 5.8.7 Menu Setup - Control
Tip: You can also start the setup with help of the system control in Windows:
Please select the following sequence:
Start - Einstellungen - Systemsteuerung - Software - Installieren
The automatic search for a setup program is carried out in the floppy disk

drive or CD-ROM drive. After a successful search please press the button
"Complete" and the installation will be started.

1.3 Hard- and software requirements

System requirement:  The use of ProNC requires:
- PC from Pentium I, at least 333 MHz
- at least 64 Mbyte memory
- Windows 98, Windows NT 4.1, Windows 2000 or Windows XP

For use of the operating system depending on the used control you will find
more details in section 1.5.1 DLL-Concept.

1.4 Program call

Program call with

program icon: Please start ProNC with double click on the program icon @ .

Program call with start  Please click on the Windows button Start.
menu: Below the name programs you will find the program group
CNCworkbench.

By clicking with the mouse on ProNC the program will be loaded and
ProNC reports with the start screen on your desktop.

More:
1.6 Screen layout
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1.5 Dedication of the program-package ProNC

&

1.5.1 DLL Concept

Concept: DLLs

The software product ProNC is the further development of the control
software

¢ Remote
e Pro-DIN and
e Pro-PAL

till now offered by iselautomation KG exclusive for the operating system
MS-DOS ® as one new, efficient operator and program interface for PC
under the operating system Windows ® (Windows 98, Windows NT,
Windows 2000, Windows XP). All NC-programs for Remote (isel-NCP-
format), Pro-DIN (DIN- / ISO-format) or

Pro-PAL (isel-PAL-format) that have been applied by users can be
processed with ProNC .

ProNC uses consequently the MS-Windows concept of Dynamic Link
Library - DLL to implement the necessary modules resp. device interfaces
for the controlling of control units, motor controller boards or intelligent
power modules for movement axes / axis systems -> Motion control DLLs

Frequency converter for main spindle drives -> Spindle DLLs

Hardware of binary / analog input and output -> Input/Output DLLs
Hardware for operater control and safety functions,

measurement equipment and CAN fieldbus interface (CAN) -> additional

DLLs

More: 4.1 Data flow and interface

The item module is uniform used in all following executions. This item
could be replaced context-dependent with control/device/controller
boards/hardware.

The Module DLLs make so-called real-time requests to the operating

system (How quickly is the operating system able to finish or interrupt an

actual task with low priority and to sserve the request(s) with higher priority
?).

If there are no Module DLLs activated in ProNc, ProNC can be started
under all Windows operating systems(98 / 2000 / NT / XP).

More: 3.4.2 Principle of Module DLLs

According to the motion control DLLs can be generalized:

10
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1.5.2 Functionalities

IS

Order-No. |PC- Target controller/ | Continuous path
ProNC operating number of axes mode
system (look ahead)
Z11-333111 | Win98 IMC4 / 4 axes -
NT4.x
Win2000
WinXP
Z11-333112 | Win98 C116/4 or C142/4 -
NT4.x with interface card
Win2000 I5/3 axes
WinXP
Z11-333121 | Win98 IMS6 / 6 axes -
NT4.x IML4 / 4 axes
Win2000
WinXP
Z11-333122 | Win98 IMS6 / 6 axes X
NT4.x IML4 / 4 axes
Win2000
WinXP
Z11-333211 | Win98 UPMV4/12 / -
4 axes
Z11-333212 | Win98 UPMV4/12 / X
4 axes
Z11-333312 | NT4.x CVC496 / X
Win2000 4 axes
WinXP (with CAN-Interface)

6 axes and

2 handling axes, if 2
CVC496 will be
connected

ProNC involves an operating surface according to the SAA-
standard and a programming platform to

o Edit / debug / process of DIN-/ISO-

user programs (textually programming by DIN 66025),

PAL- user programs (textually programming by
isel-PAL-syntax)

¢ Processing / interpretation of user programs, produced
by the isy-CAD/CAM system as result of the postprocessor run
(NC-Postprocessor format NCP)

like extensive dialog software

1"
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1.5.3 Use of ProNC

Ia)

e to configuration / parameter setting / diagnosis of
numerical axes / equipments inclusive of the necessary periphery:
e Input and output modules
e Converter controlled spindles
¢ Tool changer

The operator interaction is efficiently supported by a mouse or with a
trackball resp. function keys.

The application fields of the program package ProNC contain the following
isel-systems:

e CNC-machines as XYZA-portal machines with maximum
1 infeed axis (A):

e with stepper motors (with Controller IMC4):

e« CPM2018
e CPM 3020
e CPM4030
e GFM4433

e with DC Servomotors (with Servo Controller Card UPMV4/12 or
Controller CVC496 with CAN-Interface):

CPV 4030

GFV 4433

GFV 4473

GFV 68/52, GFV 102/62, GFV 142/102, GFV 142/232 without

cover

e GFV 48/52-SW, GFV 102/72-SW, GFV102/112-SW, GFV
142/112-SW, GFV 142/162-SW, GFV 142/252-SW with cover

e Robot and Handling systems with Cartesian cinematic (at least 2 /
max. 4 axes)
Cross table 1 (X: Linear Guide LF 5; Y: Linear Guide LF 5)
Cross table 2 (X: Linear Guide LF 5; Y: Linear Guide LF 4)
2-Axis-H-Construction consisting of Blue-Line-Axis with Drive Belt
3-Axis-Lifting Arm with optional rotatory axis
Lifting Arm with optional rotatory axis
Handling system (max. 6 axes)
e Use of 1 x CVC 496 with 4 DC amplifiers and
1 x CVC 496 with 2 DC amplifiers

1.5.4 Programming support

Ia)

The software product ProNC is an operating- und programming system.
Implementing ProNC a special attention was attached to an efficient
support of textually programming. Being part of it:

¢ an efficient editor, supporting the Rich Text Format (RTF)

So you can also work with an editor, which supports the format of the
source code files (*.PAL or *.ISO).

12
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1.5.5 Implementation

IS

This means reversed: Programs in RTF format created outside of
ProNC can be continued with the editor in ProNC.

More: 3.1 The editor

¢ adialog-oriented generation of commands (straight line, circle,
rectangle, polygon and others), programming constructions (program
branch, loops, subprograms and others) at any place in the current
user program

More: 5.4 Menu Insert
e aquick 2-Phase-Compiler
More: 3.2 The compiler

The efficiency of the programming system is determined by the available
language constructions (grammar). This grammar is documented in the
manual ProNC Programming Instruction.

Using the textually programming method the following typical language
constructions are available:

e Subprogram technology

Constructions to control the programming process (branches and
loops)

Arithmetical and Boolean expressions

Real and trigonometrical functions

Using of variables (real-, process- and frame-variables)

Operator interaction during the run time of user program and others

This programming comfort requires a NC Compiler with the tasks of a
syntactical analysis of the ISO/PAL source program and the generation of
the CNC target program as input file for the CNC-interpreter.

To be able to use ProNC efficient for implementation / test of user
programs, the following debug features were implemented:

e Single step mode

e Setup/ Teach-In as well as correction and test of arbitrary machine
positions in two axes systems

e Configurable system monitor to display relevant real- and process-
variables

e Display window for velocity and actual coordinates in two axis systems

o Display of the state of the motion control(s) for two axis systems (incl.
hard- and software limit switches)

¢ Independent spindle operator panel(s) for maximum four main
spindle(s) with revolution override

e Independent machine operator panel for one or two axis systems with
motion override, manually set / delete of workpiece zero point

o Definition of break points to arbitrary program lines in the user program

e Manipulation of real-variables at run time

Teach-In and manual axis motion at the run time of the user program

13
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1.6  Screen layout

Start screen:

Meaning and
contents:

ISy

Starting the program ProNC an operating surface is offered to the user
containing all major windows for the equipment setup and the processing
of the user program.

According to the Windows philosophy all windows can be removed and
placed on screen arbitrary.

More: 5.9 Menu View

Depending on the importance of the respective contents for the current
processing the user can decide himself about the arrangement of the
windows.

To arrange the windows please click with the mouse into such a window
and move it with the mouse to the desired position on screen.

The arrangement of operating elements in groups of thematic associated
functions is user friendly.

Only those menus and buttons are active usable in the respective program
state.
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&7 a ==
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2ol ] gl |
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1) [ ] { 0.0 mimis
I)(ﬂ.ﬂﬂ mrm I’Y 0.00 mm IZI].!I.I i r" ‘
Fres i s ol ey Tms | MM«

START SCREEN WITHOUT AN ACTIVE USER PROGRAM

e The symbol bars contain buttons to process the source file and
operating fields to set up the working environment at processing.

e The windows have the state of an operating panel. Using as
display windows they have control functions during the setting and

processing of the user program.

o Each function deposited on the symbol bar or within dialog windows
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is also available within the menu bar.

o The section in the middle of the operating surface is reserved to
edit the source file. Restarting the program ProNC this area is empty if
the option to open the last used file automatically is deactivated.

¢ Finishing the program the last adjusted window layout is stored. At
next program start the layout will be restored.

After opening a user program e. g. ,contour.pal“ out of the directory
\CNCworkbench\NCProg\Pal\Sample this program is shown in the editing
area.
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I subroutime 1001
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1§l E! I TTI : can be compleced by the user... T
T [ E=turn

=) 3 3
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PuR FEF BUSY || rereresssssssesesssisnnasnsarinaassnirnnansninsnnanais
; stact of the main progrem
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‘}I Q-II W01l Type reference cun in all sxes... | i

Wiz Ret

I,&I '-.I lml HWO3 Type chance to cocrect the zero point of the work piec
HO4 Tesch -
T Dveisde 1l | LI’J
| 0.0 mmis
X 0.00mm ¥ 0.00 mm 0.00 mm
Priasis F1 b chaplay haip : ST TN s

SCREEN WITH OPEND USER PROGRAM ,CONTOUR.PAL*

1.6.1 Menu bars, symbol bars, state bars

The Main menu: File Edit Insert Compile Processing Control Setup  View ‘Window 7
The menu bar is the basic to reach all functions of the program ProNC.
Submenus are located behind of each menu. These submenus can

contain activities again.

The menu bar offers a good possibility, to get an overview about all
offered services of ProNC.

Example: Menu Control - Machine - Override

Modification of the axis velocity during the run time of the program
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Edit file:

IS

Insert of program
parts:

IS

Display of help
infomation in the
status bar:

IS

Conkrol  Setup Wiew 7

S Reset ShiFt+Ctr-+R =1
g R:::rence run Sh:Ft+Ct:I+Z I%llll lll [I"_(lllllll :?lﬁ!;lmgllkol
M e AT eer |2 | @] 7|

Spindle 3 Reference run of axis... 3
Inputfoutput »
| Topolcliangi o Activate workpiece zero point

Move ko workpiece zero point
Move to parking position
Move to home position

Options

Increase by 19 Strg+'+'

Fead —— Decrease by 1% Strg+-'
&3 elacities
5 i I : — Mimirnum value 0%
AN mavement. . - Marmal walue 100%,
— Setup machine positions. .. Maimurn value 140%
— Move to machine position
il

Bl (&] o] [ (@] s B 2[R

According to the Windows standards the tool bar "File" contain all
essential functions to edit file like Create, Open and Edit, Save, Print
inclusive Search, Copy, Insert and Format.

Using the well-known help symbol ,,?“ you can call for information of the
program and also for an overview of the used control environment.

Ell®s(8] @] 24122 @] =] dfne| =] 3] 9] 5|

The tool bar ,,Insert“ contains functions, which offer some possibilities for
the user, when editing a loaded source file, to use prefabricated program
constructions and to complete them with user specific parameters. It is
possible to assume program loops, program branches and commands,
the definition of a circle motion or a drilling cycle in the source file.
Thereby changes in the source file will be possible fast and simply.

More: 5.4 Menu Insert

Press F1 ko display help Z:1, 51 l_ hLIM I_ A4

In this line a short description appears showing the current chosen function
(select with mouse by menu or button).

Editing a source file the actual position of the cursor can be read after line
and column.

1.6.2 Standard windows

&

The five standard windows in ProNC display all relevant parameters
at processing of the user file inclusive of all machine states.
According to the configuration of the equipment there available e. g. two
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Control panel
Processing:

IS

Control panel
Machine:

IS

»-Machine“-windows for 2 axis systems and/or four ,Spindle“-windows for 4

main spindles ..

11 | 1A

3| | g |
s
— — —

Read
B} | =} 7
Single  Auto
N
—F — —*
1Xi| 1o} |1T]
Stop Run
Machine1
IMC4 an COM1
I T
PwR  REF  BUSY
[11] 4
HP awN... \i-l*
B> | 4
- -
% | "B "n
100% Owerride
- I - 140
-__I- 100
- | - =0
[

- Program repetition

- Set skip

- Rapid traverse

-> Program skip

- Online path calculation

- Single mode
- Automatic mode

- Abort
- Stop
-> Start

-> PWR: green --> power on
- REF: reed --> no reference
run executed
- BUSY: green --> machine
is busy

- Reset
- Reference run
- Move axes out of limit switch

- Set up machine positions

- Activate/deactivate work piece
zero point

- Move to work piece zero point

- Move to park position

- Move to home position

- Velocity override
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Control panel Spindle:

ISy

Velocity:

IS

Current axis position:

ISy

Spindle 1K

IMC4-5pindelmodul

[
Actual IEI Rpm

] 1003

L

Desired Owveride

v L L

T Fal |
oo =u| =a|

velocity 1 £
vl 0 mm/fs
vr 0 U/min

Pasition 1

X 4.00 mm
Y 2.23 mm
Z 2.30 mm
A - -

B - -

C - -

- Current number of revolutions per
minute

- Slide control to correction of the
spindle speed

- Spindle off
- Spindle start counterclockwise
- Spindle start clockwise

Display the current feed rate
(current path velocity during a linear
interpolation, a circle interpolation or
an path processing)

This velocity is the velocity at the top
of tool, it isn't the velocity of single
axes.

Positioning indicator of the
possible 6 axes e. g.

e Set up work piece zero point with
manual movement of axes (teach)
e QOutput user file
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Axis position/
velocity:

ISy

Position1 #
@ 17.00 @ (.00 @ 5.0 Wl 0.0 s
X 0.00 mm Y 0.00 mm Z 0.00 mm

Combined display axis-position/velocity with display of work piece zero
point (activated work piece zero point = blue display)

1.6.3 Additional windows

&)

Monitoring of
ProNC-
system variable:

IS

In addition to the ,Standard windows* the windows system monitor,
status and status security circuit can be activated to get special
information.

Intending to monitor the contents of variables during processing of a CNC
program (prior in the phase of program tests), the operator can activate this
window.

Please move the cursor in the window "System monitor" and press the right

mouse key. A context menu will be offered and you can chose your own
special selection of the variables which shall be displayed.

i System variables X

"J.E!rlahle | W allie ®

$Time 103016

IPOS1 . 1]
I

RO 0.000000

A1 0.000000

Rz 0.000000

R3 0.000000

F11 0.000000

R12 0.000000

1] |

Mew

Copy Chrl+Insert
Paste Shift+Insert
Delete Del

Rename

Axis syskem 1 3
Bxis syskem 2 3

R wariable

R wariables From Rn to Rm
P wariable

P wariables from Pn ko P
() variable

() variables from Qn ko Qm

Cammnan 4
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Machine status: In certain program situations or if you get an error message it will be
necessary to get an overview about the state of the plant.
Information about the motion control, reference run, ,is a limit switch
[@ reached ?“ are given in this window at any time.

In error state or in the test phase you can display these windows on the
screen permanently.

IMC4 an COM1 x|

Common status Hardware limit switches
Wation Conteal Busy... . ) WY ZABLC
&xiz amplifiers enabled................. | Negative, @ @ @ ® ® ®
& movernent i curmently processed.. L E Positive,. @ B B © B ®
&, path movement is curently processed.......... ]
A movemnent iz active, bub curmently stopped.... 8
At leazt ane axis is moving.......... ] Software limit switches
Testmode. ... Y ] WY ZABCL
Reference runrequired...................... E :
& hardware limit switch iz active................... B Nega_““’e“ S
Hiw limit switch activated during movemert..... 8 Rl
& zoftware limit switch is active. ]
Break ernor: Break executed during mowverment 8
BUIERT TN BITON . oovoee e e B
Pomer-Fail.......ooovoes oo E

Security circuit lock active....o E

Security circuit- Using a security circuit-module (SC module) as attachment to the security
module (SC): emergency circuit of CNC machines, please use the following window to
check the equipment state.

Sicherheitzkreis [MSE

- Security circuit module on

Haube geaffnet
Spindel dreht

>  Coveropen

Betrizhzbereit s
Homepozition, @===. >  Prominent position (supervised by sensor)
Einrichtbetiieh &S5 5 70 giate of operator mode switch is "Set up”
MOT-ALS  —
Endzchalter o >  Atleast one hardware limit switch is activated
—
——

>  Spindle on
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Hints: @ isel-CNC machines and equipments are controlled in the mode
[@ ¢ Manual (hand operated)
or

¢ Automatic (program controlled)
The change of the operating mode is possible:

¢ On the machine operator panel by turning the key switch

— Automatic

CD +—— Manual

¢ By operating with PC keyboard respectively mouse/trackball
with click on the corresponding buttons
G

Manual drive ﬂl or Machine positions manage

® In operating mode "Automatic" (program controlled) the security
circuit module ensures that the cover (if existing) can only be
opened in the prominent position (HOMEPOSITION),
if the main spindle doesn't turn.

® In operating mode "Manual" (hand operated) the numerical axes
of a CNC machine / equipment can be moved with opened cover
in tip mode. Tip mode means that an axis moves only as long as
a key is pressed.
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2 The files

2.1 The initialisation files

2.1.1 ProNc.ini

Ia)

2.1.2 NcCtrlini

&

2.2 The user files

ProNC-

User files:
Source file and
geometry file

Iea)

The initialisation file pronc.ini in the directory \CNCWorkbench\Bin
contains parameters, that are predefined as standard parameters at first
start of the plant.

Examples for such parameters are the order of movement of the axes
when doing the reference run at start or end of the processing, the spindle
speed, directory entries, screen layout.

If changes of the parameters happen during the processing, the new
parameters are stored, when leaving the program. At ProNC restart the
last status will be restored.

The initialisation file ncctrl.ini contains all parameters for the devices,
configured within the Menu Setup - Control e. g. motion control module,
I/O module, spindle.

Within this configuration dialog the user must enter the information
(description) of the module and select directory- and name character
strings of the concrete Module DLL resp. its initialisation file. These
parameters will be written into the initialisation file ncctrl.ini in the directory
\CNCworkbench\Bin resp. they will be read out of this file at a new (re-)
configuration.

The ProNC user files surround the files:
¢ Source files with the extension .pal or .iso, created with a text editor
¢ NCP files, converted to source files with the extension .pal

The geometry files created within ProNC by Teach-In are also a part of the
user files.

More:
5.7.3.10 Menu Control - Machine - Setup machine positions

There are two types of files:

e the source file with the extension .iso for DIN/ISO user
programs resp. the extension .pal for PAL user programs

¢ the geometry file with the extension .fra stores the geometry
information, assigned to a user program.
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2.2.1 The source file

Textual programming:

Edit of existing files:

ISy

Grammar:

Grammar of
ProNC:

Compiler as
2-Phase-Compiler:

&)

In the program system ProNC the user can create his programs (e.g.
handling- or processing programs), after it was found an algorithm to
realize this task according to the technological formulation. The found
algorithm will be converted into the program text structure (sequence,
loop, branch). This way of programming will be described as textual
programming (well-known by common programming languages of EDP
like e.g. FORTRAN, PASCAL or C).

Programs created with Pro-DIN or Pro-PAL can be implicitly loaded in
ProNC and processed in the corresponding syntax (ISO or PAL).

Additionally ProNC offers a service, which primarily offers new possibilities
for a program modification for user of ISY.

A program created with ISY with the extension *.ncp can be imported and
converted into a PAL source file.

This file can be extended functionally, e. g. you can insert a program loop.

If no changes shall be carried out, the programme can be immediately
started after a translation run.

Creating the program text certain rules must be observed. These rules are
described generally as a grammar.

The grammar defines syntax (which connection of words produces a valid
set ?) and semantics (what means this set ?) for the programming
language. For ProNC the valid grammar is described in detail and
explained with examples in the Programming instruction.

The source file is the only one file which is processed by the compiler. All
necessary program information must exist in this file.

Implementing of ProNC it didn't seem meaningful to produce one target file
out of several source files by the compiler. This causes a very high
organisation overhead. The available subprogram technology enables
program sections, existing and already tested in other source programs to
integrate in the actual source file with help of the Menu Insert - File, to
declare it as subprogram and then to compile it within a uniform, complex
source program.

Example for a syntactical errorless source file: contour.pal
after PAL-syntax

; Project: Test program for XYZ-Milling Machines ->
; simple milling contour in the XY-plane
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; Editor:  Joachim Gorner, isel-automation KG

; Hint: 1. to test this program a Motion Control-DIl is required for the axis system 1

; 2. to test this program a Spindle Control-Dll is required for the milling spindle 1
; 3. the geometry file contour.fra in the directory CNCworkbench\NCProg\Frame
; can be used to setup the work piece zero point WSNULLPUNKT

; created: 11/01/2001 Layout

’
whkkkkkkkkhhkhkhkhkhhhkhhhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhdhhhhhhhhhhhhhhhhhhhhhhhhhhhkhdhhhhhhhhhhhhhhhhrhhdhhrrird

; Subprograms:

; Subprogram 100:
%Subr100

; the user can complete ...
Return

)
)
)
whkkkkkkkkhkhkhkkhhhhkhhkhhkhhhhhkhhhhhhhhhhkhhhhhhhhhkhhhhhkkrd
’

; Start of the main program

ProgBegin

NO1 Type Reference run in all axes ...

NO2 Ref

NO3 Type Possibility to correct the work piece zero point ...
NO04 Teach

NO05 Q1 = WSNP

; drive the contour 1000 x :
For R100=1,1000,1
N5 R1=MessageBox YESNO "Shall the program run be started ?"
If R1==IDNO
Type Cancel the program...
Abort
Else
TYPE Processing is started ...
EndIf
N10 Type Move to work piece zero pointin X and Y
N15 R1=Q1:XR2=Q1:YR3=Q1:Z
N20 FastAbs XR1 YR2 FastVel 40
N25 Type spindle (5000 revolutions per minute, clockwise) on ...
N30 S5000 SCLW
N35 Type Sink to the surface of the work piece ...
N40 FastAbs ZR3
; define a new work piece zero point;
N45 WpZero
N50 Type Move fast to left corner with the coordinates (20,15,2) ...
N55 FastAbs X20 Y15 Z2
; drill in the material with a depth 4 mm :
N60 MoveAbs Z-4
N65 Type Drill contour with a feed 25 mm/sec
N70 MoveAbs Y60 F25.0
N75 ClwAbs X45 Y85 125 JO
N80 MoveAbs X140
N85 MoveAbs X180 Y45

24



isel-ProNC Programming Instruction

N90 MoveAbs Y15
N95 MoveAbs X106
N100 Y40
N105 CclwAbs X70 Y40 1-18 JO
N110 MoveAbs Y15
N115 MoveAbs X20
; clear work piece zero point:
N120 WpClear
; raise the Z-axis:
N125 FastAbs Z0
; approach the machine zero point:
N130 FastAbs X0 YO
N130 Type spindle off...
N135 Soff
N140 Type processing ends... Please clamp off!
EndFor

NO6 Type Program end is reached, please clamp off the work piece ...

iDrogEnd

)
ckkkkkkkkkkkkhhkhkhkkhhhhhkhkhhhhkhhhhhhhhhhhhhhhhhdhhkkhhhhkrrdd

End of main program

2.2.2 The geometry file
2.2.2.1 Definition

Importance of The geometry file contains geometry data stored as frames. These
geometry file: geometry data represent the current coordinate values at most of six axes
(programming in joint coordinates) in the simplest case.
For the user the geometry file offers the possibility to define coordinates of
the work space within the work program independently of the technological
instructions.

[@ The user can manipulate the parameters in the window Machine
positions (Menu Control-Machine-Setup machine positions).

The user doesn't have to stress himself with the following internal structure
of the geometry file.

It is important that all coordinate values as real numbers have their fixed
place within the complex geometry data structure and that the user can
access both the complete structure and all their components within the
user program during run time.

More: Programming Instruction:
Q-Variable
R-Variable

25



isel-ProNC Operating Instruction

2.2.2.2 Structure of the geometry file

Declarations to the
frame:

=)

Coordinate values::

To the identification of the geometry file this file gets the extension ".fra" in
its file name.

Each frame contains 3 ,,Head lines* :
¢ Name of frame

Each frame within a geometry file has a name, e.g. PPOINT1 or PALPOS
(PALPOS for PALette POSition).

Every frame name may appear within a geometry file only once.

Names of frames within a geometry file consist of at least four capital
letters, followed by numbers, the underscore "_" and further capital letters
(all in all at most 20 signs).

The number of frames isn't limited in a geometry file.

The stored information within the frames are the coordinate values of the
single axes of a numeric controlled device (e.g. Cartesian plant / portal or
industry robot).

The unit of the coordinate statement of the X-, Y- and Z-axis is always
micrometer [um] in the geometry file.

The unit of the position of the rotatory axis as entrainment axes is always
arcsec ["].

The details in the (3.3) rotation matrix are relevant only from a 5-axis
system and describe the correct position of the point in the room.

The elements of the rotation matrix R00[1], R11[1], R22[1] are initialised
with the value 1.000000 (unit matrix).

The other positions of the matrix are only reported, if their value is non-
zero.

The following table reports the structure of the geometry file in its maximal
configuration:
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General instructions

[POINT 1] frame name
MoveOrder sequence of axis motion
Usage special use

Axis system 1 | Axis system 2 Meaning

ROO[1] RO0[2] element of the rotation matrix [0,0]

RO1[1] RO1[2] element of the rotation matrix [0,1]

RO2[1] R02[2] element of the rotation matrix [0,2]

R10[1] R10[2] element of the rotation matrix [1,0]

R11[1] R11[2] element of the rotation matrix [1,1]

R12[1] R12[2] element of the rotation matrix [1,2]

R20[1] R20[2] element of the rotation matrix [2,0]

R21[1] R21[2] element of the rotation matrix [2,1]

R22[1] R22[2] element of the rotation matrix [2,2]

AxX[1] AxX[2] coordinate of the X-axis in [um]

AxY[1] AXY[2] coordinate of the Y-axis in [um]

AxZ[1] AxZ[2] coordinate of the Z-axis in [um]

AxA[1] AxA[2] position of the 1. rotation axis as
entrainment axis in ["]

AxB[1] AxB[2] position of the 2. rotation axis as entrainment
axis in ["]

AxCI[1] AXC(2] position of the 3. rotation axis as entrainment
axis in ["]

ANG[1] ANG[2] gripper close angle

FRC[1] FRC[2] gripper force

STA[1] STA[2] gripper state
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Coordinates at an isel- At simple kinematics, e.g. an isel-flatbed plant, the Cartesian coordinates
flatbed plant: X, Y and Z as well as the possible fourth axis A are stored into the complex
geometry data structure (frame) as follows:

Example to store An equipment contains four axes and one Cartesian kinematics. The actual
coordinate values in indication appears the current values of the axes, e.g.:
the frame structure:
X axis: 100 mm = 100000 um
Y axis: 200 mm = 200000 uym
Z axis: 300 mm = 300000 pm
O==) A axis: 45 grad = 162000 "

It is one axis system (axis system 1), i.e. the values for the axis system 2
are 0.

These values are stored within the frame data structure and are written
common with a name Point1 defined by user into the geometry file e.g.:

The description of this point has the following appearance in the geometry
file:

[Point1]
MoveOrder=X,Y,Z,AUTO
Usage=0
R00[1]=1.000000
R11[1]=1.000000
R22[1]=1.000000
AxX[1]=100000
AxY[1]=200000
AxZ[1]=300000
AxA[1]=162000
AxB[1]=0
AxC[1]=0
ANG[1]=0.000000
FRC[1]=0.000000
STA[1]=0
R00[2]=1.000000
R11[2]=1.000000
R22[2]=1.000000
AxX[2]=0
AxY[2]=0
AxZ[2]=0
AxA[2]=0
AxB[2]=0
AxC[2]=0
ANG[2]=0.000000
FRC[2]=0.000000
STA[2]=0

Frame structure: At first view this structure seems too expensive to store only four
coordinate values. However, it is pointed out that for more complicated
kinematics, e.g. 6-axis systems, the frame description has gained
acceptance internationally to a clear description of the orientation.
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2.2.2.3 Construction of geometry file

Define or update of
frames:

Definition of frames
with a text editor:

Advantage of the
frame concept:

IS

The definition of frames in the geometry file carries out within ProNC and
the Menu Control - Machine- Setup machine positions .

The coordinate values of axes are manipulated during Teach-In or by
keyboard input. These values can be arbitrarily often updated.

Teach-In means, that the current coordinate values are new entered
respectively updated into a geometry file within an exact described
structure (the frame structure). These information are available for an user
program interpretation at all times and they can be used as target
coordinates for motion commands.

A geometry file can be stored with the same name related to the user
program and with the extension *.fra.

If you don't want a fixed definition of the frames, the coordinate
instruction are available according to the values in the window
,MACHINE POSITIONS" (activated about the Menu Control - Machine -
Setup machine positions ). These data are stored in the standard geometry
file StdFrame.fra in the directory /CNCworkbench/Bin.

Starting a CNC program, at first it will be looked for the existence of a user
geometry file in the directory CNCWorkbench/NCProg/Frame. If it isn't
found, the data of the standard geometry file StdFrame.fra are used.

The geometry file is a text file. Therefore it can also be edited with a text
editor by the user. Strictly you should take care that the described frame
structure will be kept.

For the definition of the axis coordinates the dialog "Setup machine
positions" has to be used preferably.

The advantage of the concept of the geometry file consists in the fact that
there is a clear separation between coordinates of the workspace of one or
two plants and the technological instructions within a user program.

If corrections of positions are necessary, only the geometry file is
corrected, the user program remains unchanged.

More:
2.2.2.2 Structure of the geometry file
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Relation between
frame and geometry
variable:

Jia

The access to the information in a frame structure carries out during the
run time of the user program with help of geometry variables ( Q-variables).
To initialise Q-variables you have to enter the name of a frame in the
current opened geometry file, e.g. Q1=PARKPOSITION.

The program of a movement to a target position described by the
coordinates in a frame, carries out with help of the commands
G10 | FASTFRAME and G11 | MOVEFRAME.

More:
Programming Instruction: Fast velocity with statement of frame
Programming Instruction: Processing velocity with statement of frame

2.3 Files generated from the compiler

Files after the compiler The Compiler generates three files from the current source file, the

run:

&

- CNC target file
- label file (label table)
- error file

Therefore all these three files get the same name supplemented with the
following typical extensions:

Example: source file/user file: contour.pal

¢ the CNC target file: contour.cnc
o the label file: contour.ltb
e the error file: contour.err

2.3.1 The CNC target file

CNC target file:

&

Run time error:

The CNC target file is produced by the compiler out of the source file.
Therefore the CNC target file can be described as one of three output files
of the compiler while the source file represents the input file of the
compiler.

The absolutely necessary program text from the source file is included in
the CNC target file.

All comments are missing in the CNC target file.

The data in the CNC target file must not be changed by the user because
otherwise unpredictable run time errors can happen during the program
processing .

More:
4.1 Data flow and interface
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2.3.2 The label file

Contents of the label
file:

Purpose of label file:

Run time error:

2.3.3 The error file

Error file:

&)

The label file (label table) isn't relevant for the user. It contains merely the
absolute addresses within the CNC target file which are jumped according
to the goto-instructions at program branches .

The label file is an important "bridge" between compiler and CNC
interpreter.

The CNC interpreter evaluates the complex program constructions during
the interpretation of the CNC target program and it always finds with help
of the data in the label table the right places in the CNC target program
where the program interpretation can be continued.

The data in the label table may not be changed by the user since otherwise
during the program processing dangerous run time errors can happen.

More:
4.1 Data flow and interface

The compiler writes all errors recognized during a compiler run into the
error file. Three types of errors are differed:

o syntactical errors
e errors at program constructions
o file error

For the user these errors are immediately listed in an error protocol with
detail of the line number and possible error notes after the compiler run.
The compiler informs at syntax errors which text construction is expected.

More:
5.5 Menu Compile

2.4 Files created by the NC interpreter

241 The report file

Report file:
&

Run time error:

The report file is not produced by the compiler, but by the CNC
interpreter.

It contains information, if run times errors have appeared during the
interpretation of the CNC target program.

Such run time errors happen then, if file read errors (e.g. in the CNC target
file or in the label file) appear or if information has been manipulated in the
mentioned files.

More:
4.1 Data flow and interface
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2.4.2 The variable file

Variable file:

&

Hint:

The management of the variable file is done by the interpreter.

It has the ability to write the current values of the R variables RO to R299
into the special variable file "*.var" if the application program ProNC is
complete or aborted.

At the next start these data are read out of the variable file,
converted and stored index-right in the working memory.

Storing the values of R variables RO to R299 to the *.var file is performed
at normal program end and defined program abort.

In the Menu Setup - Interpreter you have the possibility to deactivate the
loading and initialisation of R variables RO to R299 with values from the
*.var file before starting the application program.

More:

1.6.3 Additional windows

4.1 Data flow and interface
5.8.5 Menu Setup - Interpreter
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3

3.1

Aim and objective of

Software components of ProNC

The editor

ProNC editor:

IS

Editing of source files:

&)

The editor was integrated in the software to give the operator the possibility
to carry out corrections and completions without leaving the operating
surface.

Obtainable about the symbol bars respectively the menus File , Edit ,
Insert all functions are implemented for a comfortable editing of the source
program.

With the formatting function now it is also possible, to indicate visually
selected program passes with determine colours or scripts.

The use of the editor within ProNC permits the processing of several
source programs.

In dependence of the active window, all processing actions will be
effectively for this file. The same principle applies to a following compiling
as a precondition for the output of the program. The respectively active file
is compiled. The activation is carried out by a simply clicking with the
mouse in the desired program (window).

The setting, how the loaded programs can be shown you can determine
with help of the Menu Window e.g. complete picture modus or side by
side or overlapped ...

Several simultaneously loaded user programs allow furthermore an easy
overtake of program passes from one file into another.
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Editing functions:

&

The possible editing functions are important to the user:
1. Positioning of the cursor in text

2. Editing function, e.g. insert or delete character

3. Copy, Insert, Search, Replace

These editing functions are explained in the following sections.

3.1.1 Positioning of the cursor in text

Notation of key
combination:

IS5y

Buttons which have to be pressed to perform an editing action are included
in pointed brackets:

For example the notation <«> means, the corresponding key must be
pressed one time.

Key combinations are linked together with a plus sign and included in
pointed brackets too.

For example the notation <Strg+Pos1> means, the key <Strg> and the
key <Pos1> must be pressed at the same time.

Key(s)

Function

Hint

<> 0or <>

cursor control

one column to left

(text line) or one column to right
<T>or <> cursor control one line to left
(text column) or one line to right
<Strg+—>> cursor control cursor beginning of the next word
(word in the text line)
<Strg+<> cursor control cursor to beginning
(word in the text line) of the preceding word
<Pos1> cursor control cursor to line start
(text line)
<End> cursor control cursor to line end
(text line)
<PageT> browse page up
<Pagel> browse page down
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<Strg+Pos1>

cursor control
(text)

cursor to beginning of text

<Strg+End>

cursor control
(text)

cursor to beginning of text

Key(combination) to realize the cursor motion and cursor positioning in text

3.1.2 Editing functions

Key(s Function Hint
<fH+o> mark several characters move the cursor to beginning of the
with key function area, you will mark, press and hold the
shift key <ft>, move with
key <—>> to the end of the wished area
B mark arbitrary many mark signs with the mouse by clicking
characters/lines/blocks with left mouse key at the beginning of
with the mouse the area you will mark, press and hold
the left mouse key, drag until the end of
the area,
let off the mouse key
<BACKSTEP> delete characters the character, which stands on the left
of the cursor
<del> delete one or more the sign(s)/line(s), which is(are) marked
characters/lines by the cursor

Key/mouse (combinations) to realize editing functions

3.1.3 Block operation copy, insert

A block is a connected area, perhaps extending over several characters.

The first and the last character of a block can be at arbitrary place, within a
H@D line. A block consists of two characters standing side by side in the

simplest case.

If a block is "pulled" over several lines, the complete line is always

integrated in the block.

Possible

block operations:
e Move a block
¢ Copy a block

To carry out one of the possible block operations

35



isel-ProNC Operating Instruction

the block must be marked. This happens with the keys <f{t+—> or by
drag with the mouse over the wished text passage.

More: 3.1.2 Editing functions

Key(s)

Button

Menu

Function

Hint

<Strg+A>

Edit

Mark All

the whole text (file)
is marked

<Strg+C>

Edit

Copy

the whole block is copied from
the current position

<Strg+V>

Edit

Insert

the first character of the marked
block is scrolled to the current
cursor position, all further
characters of the marked block
refill to right

Operating devices to realisation block operations

3.1.4 Functions Search, Replace

ISy

Within the editor the comfortable functions Search and Replace can
also be used for a fast and sure editing of your application program in

ProNC.

Key(s Button Menu Function Hint
<Strg+F> ||ﬁ| Edit Search a dialog box appears,
input of the character string,
you look for,
start of search with
<Enter «>
<Strg+H> - Edit Search/ a dialog box appears,
Replace input of the character(s) you

look for and input of the new
character(s);
start of replacing with
<Enter «>

Operating device to a fast searching and/or replacing
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3.1.5 Other functions

Key(s Button Menu Function Hint
<Strg+Z> ﬂl Edit Undo the last action(s) is(are) in the
file is(are) cancelled
<Strg+Y> |2| Edit Restore cancelled actions are restored
- ﬁl Edit Font the marked character(s) is(are)
formatted
- Iil Edit Font the marked character(s) get(s)
the chosen color
Operating elements to cancel, restore and format
3.1.6 File functions
Key(s Button Menu Function Hint
<Strg+N> 2 File New the screen area for file editing is
deleted
<Strg+0> @ File Open a user program is loaded to
output or to editing
<Strg+S> | El File Save corrections/changes
are saved
<Strg+P> =) File Print the file or parts

of the file are printed

Operating elements to create, open, save, print of user programs

3.2 The compiler

Task of the
compiler:

&

The input file for the compiler run is always the source file. Thereby it is
without importance, if the user has decided to program in ISO/DIN format
or PAL format. The adjustment of the current syntax (ISO or PAL) must be
carried out in the Menu 5.8.5 Setup - Compiler - Common.

The compiler creates the CNC target file, the error file and the label file out

of the source file during a compiler run.
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Source file

name.iso/
name.pal

CNC target file name.cnc

>
COMPILER Error file name.err

Label file name.ltb

The following tasks are realized during the compiler run:

Task

Meaning (among others):

Lexical analysis

There is a false/forbidden character in the character string ?

Syntactical analysis

Was the language syntax (grammar) violated?
Were subprograms called without they were declared?

Analysis of nesting of
program constructions

Was the nesting depth exceeded for program constructions ?

CNC target file:

Ja

Start the compiler:

The CNC target file includes the relevant program text from the source
file.

In addition to the text from the source program the compiler writes
corresponding goto-instructions or marks (labels) in the CNC target file.
Because of the use from complex instructions for control of the program
flow it is necessary to support the realizing program branches at the
interpretation of the CNC target program by the CNC interpreter.

The compiler is started with the Menu Compile - Compiling of name.iso
or name.pal.

A successful compilation finishes without error message.
In the other case a window appears with an error message and you can
locate and correct the errors.

3.3 The CNC interpreter

The CNC interpreter:

The CNC interpreter immediately determines the productivity of the
operating and programming system ProNC.

While the complete available functionality of ProNC is specified on a user
level as program text, the CNC interpreter must immediately execute all
functionalities at the run time of the user program or delegate the actions to
other modules (e.g. to the motion module).

38




isel-ProNC Programming Instruction

Main task of CNC The major task of the CNC interpreter consists in the interpretation of the
interpreter: CNC target program.
This interpretation of the CNC target program includes the essential tasks:
¢ Execution of all program branches by use of the information in the label
tables
¢ Realization of the subprogram technology by use of a stack for push/pop
the return addresses
¢ Handing over of motion tasks to the motion module and synchronization
with this module, to ensure the time reference if a motion is carried out
o Calculation of all arithmetical expressions (parameter calculation)
¢ Realization of the access to geometry files and initialization of geometry
variables
¢ Realization of Boolean operations
o Execution of all trigonometric and real functions

Input files of CNC The CNC interpreter processes as input files the CNC target file, the label
interpreter: file and the geometry file. It immediately engages the motion module with
help of calls to DLL functions.

Other modules
e. g. tool change

Spindle module(s)

CNC target file 1/O module(s)

Label file CNC interpreter Assignment | Motion module(s)

Geometry file

3.4 Configuration
3.4.1 File structure CNCworkbench

Structure CNCworkbench is the directory name of the isel-control software under
of CNCworkbench: the operating system Windows. The most important subdirectories are:

e the Bin directory with the EXE-file ProNC.exe and the DLLs resp.
initialization files

e the Control directory with the subdirectories

@] e o for input- / output DLLs
o Mctl for motion control DLLs
e Spindle for spindle DLLs
e ToolChange for tool changer DLLs
e SecC for security circuit DLLs
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the Help directory with the help files and
the Operating instruction PRONC_OPERATE_ENG.hIp as online help
in Windows format

the Programming instruction PRONC_PROGRAM_ENG.hlp as online
help in Windows format

the NcProg directory with the subdirectories

e Dest for the files generated by the NC compiler
e CNC target file
o label file

and the files generated by the CNC interpreter
e report file
e variable file

e Frame for the geometry files created by the user
e Iso for the ISO user program

e Pal for the PAL user program

e NCP for example program in ncp format

(produced by ISY)
e Template for provided program templates

the Temp directory for

¢ the error file created by the compiler during the compiling

e the PAL or ISO user programs in text format produced from the
RTF format before compiling

These uniform data structure below the main directory CNCworkbench
shall be a simple orientation to the user and give support by access to
certain files from own applications (e.g. Microsoft-Word or -Excel).
CNCworkbench is comparable with a well led storage, everything has his
place and is found fast.

X

Ordner

(] DirectIo
| Todummy
EI--{:I Spindle

(21 spn_svmM1
{:I Spnbummy
{1 SprkwIo
{:I SpnMan
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3.4.2

&

Hint:

Principle of Module DLLs

ProNC is the operating- and programming surface of the isel control
software under Windows.

Within the hierarchy of the isel control software ProNC applies on

the Module DLLs.

These Module DLLs (also named software driver) open up the access
to the complete control hardware. To a better understanding a compare
to a word processor (e.g. Microsoft-Word) can be enlisted:

MS-Word doesn't control a printer (device) itself, but it uses usually the
implemented printer driver from the printer manufacturer, which also can
be understood as a software driver to the special device printer . All printer
producers realize for their devices a software interface (Server), which is
uniform opposite to the superior program (Client, e.g. MS-Word).

These module concept is generally realized in ProNC :

All Module DLLs for ProNC dispose of a uniform assignation interface
always containing the basic functionalities:

o Initialisation / exit

¢ Version request as dialog

o Setup to adjustment of relevant parameters as dialog

¢ Diagnosis to test hardware functions as dialog

o State request to representation of the current module state

provide as dialog plus the module specific functions.

The Module DLLs are created by isel-automation KG resp. by OEM-
suppliers and are a part of delivery of the respective module.

Each Module DLL serves to control a module. The most important modules
are:

¢ Controller to motion control and to control mechanical systems with two
to at most six numerical axes
e Converter to control a main spindle
¢ Hardware to realize a binary and/or analog input
and/or output
¢ Hardware to realize supervision functions at a machine/equipment
¢ Hardware to realize operator functions (operator panel
or operator bar of a CNC control)
¢ Hardware for the access to CAN bus in the controlling PC

The naming for this Module DLLs is uniform:

¢ the Module DLLs for motion control are called Mctixxx.dll
¢ the Module DLLs to spindle control are called Spnxxx.dl|
o the Module DLLs to input and output are called loxxx.dll

The motion control DLL for isel-CAN-controller is called CanApi.dlIl.

More: 3.4.3 Assignment interface
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3.4.2.1 Module types and DLLs

Overview modules and
hardware:

The following table shows an overview to module types, the necessary
DLLs and the special hardware used by the respective DLL: (selection)

Module type Name of DLL Controller / hardware | Comment to controller
[ hardware
Motion control Mctl_Upmv4.dll Servomotor control card | PC-Slot card for the

UPMV4/12 ISA-Bus;
requires interrupt
request IRQ 10
or IRQ11

Motion control Mctl_Imc4.dll IMC4 Controller for at For all machine of CPM
most 4 Stepper motors | and GFM family,
(with 16 bit processor)
Motion control Mctl_Ims6.dll IMS6-Controller for at Controller with 32-bit-
most 6 Stepper motors | processor

IML4-Controller for

at most 4 Stepper

motors

Motion control CanApi.dll Intelligent amplifiers Requires for the access

UVE 8112 for DC Servo |to CAN bus a

motors CAN dongle for the

from isel-automation KG | printer interface

MV-30, MV-120 and

MV-320

Spindle control SpnAnalog.dll isel Multi 1/0 card with For the ISA bus,

DA converter generation of an analog
signal with a resolution
of 8 bits to set point
target to converter with
analog interface

Spindle control SpnCan.dll KEB converter F4 with | CAN protocol by

CAN interface CANopen (CiA
DS 402)

Input and output Multilo.dll isel Multi 1/0 card ISA slot card with 16

without DA converter binary inputs and 8
binary outputs

Input and output loCan.dll isel CAN 1/0O module Intelligent input- / output

module with CANopen-
Interface

(CiA DS 401) with 16
inputs / 16 outputs
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3.4.3 Assignment interface

Assignment
interface:

&

All Module DLLs of a module type (selection)

e Motion control
e Spindle control
e Input/ output

have a uniform assignment interface. This interface is a functional /
procedural interface. In other words all module control DLLs of a module
type provides a uniform function interface as library of functions with fixed
defined function names and a fixed number / type of delivery parameters.
The return parameter of all DLL-functions is always an unsigned 32 bit value
(type: DWORD), which represent an error code by the isel error
management.

Following the most important functions for the respective module types are
composed:

Module type

Functions

Motion control

e Basic functions:
e Initialisation, exit
o Version dialog, setup dialog, diagnosis dialog, state dialog

e Module specific functions:

Reference run

Query the state

Set/query processing velocity

Set/query fast velocity

Set/query feed override

Set work piece zero point (absolute and relative)

Query or delete current work piece zero point

Linear interpolation (absolute- or incremental measure, processing or
fast velocity)

Circle- or helix interpolation (absolute or incremental measure)
e Query position (actual- and set value)

e Stop/continue/cancel the motion
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Spindle control

Basic functions:
e [Initialization, exit
e Version dialog, setup dialog, diagnosis dialog, state dialog

Module specific functions:

Query state

Spindle on/off resp. get up to target speed / switch off
Set/query spindle target speed

Query spindle actual speed

Set/query spindle direction of rotation

Set/query spindle revolution override

Input and output

Basic-functions:
e [Initialization, exit
e Version dialog, setup dialog, diagnosis dialog, state dialog

Module specific functions:

e Query state

Read/query input bit / byte / word / double word

Set output bit / byte / word / double word to initialization value
Read/ write out output bit / byte / word / double word

Query current output bit / byte / word / double word

3.4.4 Configuration dialog

Configuration dialog:

&

The configuration should be pursuable to the user with the mediated
relations in the basics of file structure, module DLLs and assignment
interface. Configuration means to inform the operating- and
programming surface ProNC, which modules are used in the current
control configuration for the concrete machine resp. equipment:

as motion control(s)
as spindle control(s)
for input and output
as tool changer

as security circuit

This configuration is carried out dialog oriented and should be
executed always in the following order:

Version access (to check the functions of the Module DLL)

Setup (to adjustment the relevant parameters)

Diagnosis (to check the functionalities)

State (to determine and check the current state of the module
resp. of the hardware)

The information (description) entered by the user within the
configuration dialog as well as the chosen directory- and name-
character strings of the concrete module DLLs resp. their initialisation
files are written in the file NcCtrl.ini in the directory
\CNCworkbench\Bin resp. read out from the file at a new (re-)
configuration.
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At start of ProNC the current/last configuration for the concrete user
control is always carried out automatically. All with the symbol M
marked modules are assigned with the initialization by ProNC.

After a successful initialization of the respective Module DLL the
functions (e.g. reference run of a motion control DLL, spindle
switch on of a spindle DLL or query input / set outputs of an input-
and output DLL) can be used by ProNC.
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4

41

Data flow and interfaces

Corporation of all system components

Geometry
file
*.fra
Error
file
*.err
Report
file v
< INTERPRETER
*.rep A
Motion Spindle- I/0- Tool change
module(s) module(s) module(s) modules
Machine/ Main Inputs Tool change Security
equipments spindle(s) Outputs station 1/2 circuit
motion axes CAN-Bus,
others
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5 Operating

5.1 Philosophy

&9

5.2 Menu File

Menu File:

&

The operating surface of ProNC offers both an optimal possibility for
creating and editing of source files and all functions to output these as
a CNC file and for the adjusting of all required machine and work piece
parameters.

All functions can be activated about menu selection and their
submenus.

To trigger off the selected functions quickly you can use buttons for
selected functions. These buttons are located in the symbol bars or within
separate windows. The symbol bars are classified in specific function
groups in the overall concept.

All windows using for inputs of the operator contain the buttons OK and
Cancel.

Please select "OK", if you want to save the new parameter or your
decision.

If you want to leave the dialog without modifications please select
"Cancel".

After start of the program ProNC the editing area is empty; no source
program is loaded.

With the Menu File an available file can be opened, imported or a new
source file can be created.

47



isel-ProNC Operating Instruction

<loix
= WJEEE_I_I_E_I“BA“I S| Ejm elalsiw] L) =) @) 2)£10{010)
2|7 ¥ o) [= 22w 4 4 FlE)

Pabanamiail |§

(=]

| g
wl
o)

[s] 2]
2l
It 2l
o

LR

0.00 mm Ivuuum Zo0omm [0 ‘

E@Em e[ s

MENU ,FILE“ WITHOUT OPENED SOURCE FILE

=loixl
P Lk Insert Comple Procsssng Conkrol Sehn Wew Midow 1

Q@] o~| |10 A8 B EE] PeSe] DI = 6] 2|<£0{¢[0|
E [* 05~ elpieiT ¥ o[ ==ie| 4 = nE

MEA Spreimodd

e e B e | [

I I for the axis syatem 1
5 Mﬂﬁ FApm

2, you also need a spindle contcol PLL for

,I -.! : " milling spindle

« to this program thers 1= a frame file

gy
Al
EI 5 Kontur_eng.foa ; | E

i  CHCWorkbench NCProgh Frams
You can use it to arranges the work serco

il
=
e

I implEmencation 23/05/2002 layout

—
.mj . : — o a—
vy : mibEoULipe:

; EJJ
PR MU MU S SO R

& aubroutime 100:

| SFubriog
Mﬂ : gAn ba compleced by che sser. ..
(2] s gl === |

.;?_Iﬂl e
B Rl e e e e A —" TR
]Wn_h L G ldl

U

0.00 mirm IYEIIEBmm 120!].']mm
Fress F1 b digiay bl N I

MENU ,FILE* WITH OPENED SOURCE FILE ,CONTOUR.PAL*

48



isel-ProNC Programming Instruction

5.2.1 Create afile new

Menu File - New ...

5.2.2 Openfile

Menu File -
Open...

=

Tip:

5.2.3 Import file

Menu File -
Import

5.2.4 Set up printer

Menu File -
Set up printer...

5.2.5 Exit of ProNC

Menu File -
Exit

Display of an empty window for creating the new source program. In full
screen mode a white area appears to edit the file after selection the Menu
File - New.

Source files already loaded remain open furthermore.

The directory \CNCworkbench\NcProg\PAL is presented in the dialog
window to chose the wished source file. Programs with the extension
*.pal are displayed.

To choose programs created with ISO, please select under File type the
extension *.iso.

Please, mark the wished program with the mouse and click on the button
,Lopen* or load the program by double click.

If you choose *.fra as the file extension, you can load your special user
frame file from the directory /CNCWorkbench/NcProg/Frame. It will be
displayed in a window with the name.fra as headline and can be changed
in this dialog.

After opening the Menu "File" the last (four) opened in the so called MRU
list are displayed.

With double click at one of these files you can immediately load them in
the editing area to edit or to output.

In the Menu Setup - Workspace the number of files in the Most Recently
Used (MRU) list is modifiable.

In this windows you can also define, that the last processed file will be
opened automatically at start of ProNC.

More: 5.8.1 Menu Setup - Workspace

Please use this command to import a NCP file , created e. g. with ISY, in
the editing area.

The import of the file contains the converting into PAL format.

Changes have to be carried out only in the PAL syntax.

Files in the PAL or ISO format are prerequisite for the compiler run in which
a CNC file is produced that can be started.

Select the printer type and its characteristics, paper size and print
format with help of a dialog box.

Finish the program ProNC.
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5.2.6 Close file

Menu File -
Close

5.2.7 Save

Menu File -
Store

=

Menu File -
Store under...

Menu File -
Store as
template ...

5.2.8 Print

Menu File-
Print...

=

5.29 Side view

Menu File -
Side view...

5.3 Menu Edit

Menu Edit:

Ja

The active file is closed. If you have carried out changes, you decide in the
dialog whether you want to store them.

Changes are assumed into the active file, the file is stored under the same
name.

File is stored under a new name.
Please choose the desired directory and the name of the source file.

If you don't enter a new name, please decide in the dialog if the old file
shall be overwritten.

File is stored as program template in the directory ,Template®.
You can select each other folder.

The complete source or parts/pages of it can be printed.

Display of the file, how it seems as printed document.

The menu Processing contains all functions to edit a file and it corresponds
essentially to the standard functions of editing programs.
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MENU ,EDIT*
5.3.1 Delete actions, restore actions
Menu Edit - Undo The last action at the file processing is undone.
0|
Menu Edit - Restore An undone action is executed once more.

=]
5.3.2 Copy passage, insert passage
Menu Edit - Cut out A highlighted word or a highlighted area are deleted (cut out) and stored in

the clipboard.
E3

Menu Edit - Copy A highlighted word or a highlighted area are stored in the clipboard.
The highlighted text remains unchanged in the file.
L&l
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Menu Edit - Insert
||

Menu Edit -
Insert contents...

Menu Edit - Mark all

Menu Edit -
Insert new object ...

The stored text/graphic is inserted out of the clipboard to the place in the
file residing the cursor.

Insert the clipboard into your program e. g. as graphic.

The complete file is highlighted.

A file of your choice e. g. a bitmap is inserted in your program.

5.3.3 Searching and replacing functions

Menu Edit - Search ...
| #4]

Menu Edit -
Continue to search

Menu Edit - Replace

5.3.4 Format text

A (B

54 Menu Insert

Menu Insert:

&

Please enter the text to be looked for. It will be looked for the next
appearance of the entered text.

The parameter ,Word“ and ,,Upper and lower case” determine the search
criteria nearly.

After enter of the searching string and finish the command ,Search” you
can look for the same word by the Menu Continue to search without a
new Input.

Enter the text to be looked for.

Enter the text which shall replace the text to be looked for.

You can look for step by step and decide after found the text, if the
substitution shall be carried out. (button "continue to search + replace)
By selection the button "Replace all" it will be replaced automatically
after each agreement.

Select your favor script font, the size and color which the highlighted text
area shall look like.

This menu was implemented to be able to insert often used program
constructions in the source file. Generally the inserting is always carried
out after the current cursor position in the active file.

After choosing the insert function a window is opened, containing the
command as well as demanded and possible input parameters.

A basic framework of the command is offered to the user, the required
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parameter inputs are sometimes supported graphically.
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MENU ,INSERT*

5.41 Working with program templates

Menu Insert -

Program template ...

A template to insert in the own user program you find in the directory
\CNCworkbench\NcProg\Template. The template contains a complete
program framework and is arbitrary expandable.

In dependence of your used syntax PAL or ISO please choose

e neutral.pal or
e neutral.iso

Do you want to use this insert function, please create first a new file by

choosing the button =
in the main menu "Insert".
The user has the possibility to store programs or passages, which he
would like to use often as template, into this directory.

and then chose the function "Program template™

More: 5.2.7 Menu File - Save
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5.4.2 Date and time

Menu Insert - Date This function can be used to a version identification of the program for a
and time ... fast inserting of the current time and the current date.

(=]

5.4.3 Insert file

Menu Insert - File ... With help of the file selection you can insert each arbitrary file from each
arbitrary folder.
|@‘| The default folder is: \CNCworkbench\NcProg\PAL.

5.4.4 Insert command

Menu Insert - You get a list of all commands being available in ProNC.

Command Every command is explained in a short description inclusive an example.
After choice of your desired command and giving a receipt with "OK" the

El command is taken on in your program in standard form . The input of the

specific parameters must be carried out by the user.

Befehl einfligen x|

Movedbs ﬂ CircleRel O [0J0%0 Y020 ;l
MoveRel |

Fastihs Freiginterpalation unter Yenwendung der aktuell gesetzten
FaztRel Maormalgezchwindigkeit. Ez werden R elativkoordinaten

M oveFrame ubergeben. Folgende Parameter finden Verwendunag:
FastFrame

Ref Richtung Cw [Jhrzeigerzinn], COW [Gegenuhrzeigerzsing)
Plane Mittelpunkt 1. J

CircleRel Endpunkt .Y, Z

Circledhs

Spindle PLAME »

SClw CIRCLEREL Ciw 120 x40

SCrlw

SOk

3 -
GetT ool —I

Coolant
WwFClamp | Abbrechen | ok |

Hint: For the program supported input of commands the following described
functions 5.4.5 to 5.4.14 are recommended.

5.4.5 Insert subprogram

Menu Insert - Insert of a subprogram structure in the active source program.
Subprogram...

{1
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Unterprogramm-5 truktur

]|

F.ommentar, Beschreibung:

MHuramer des Unterprogramms |L4

Urterprogramm L4 fiibrt Linearbe]
wegungen durch

- UNTERPROGRAMM: L4
;AUFGABE:

SMWEGUNGEM DURCH

: UNTERFPROGRAMM L4 FUHRT LINEAREE

%114

kA7

Hilfe Einztellungen

FUGEN SIE AE HIER ANWEISUNGEN EIN, DIE SIE
AN DIESEM UNTERPROGRAMM AUSFUHREM MOCHTEM

Abbrechen | ok |

Please enter the following parameters:

* Number of subprogram
+ Description of subprogram

The number may occur in a source program only once. Plausibility control

isn't carried out.

After the insert operation an "empty" subprogram is displayed in which you
can write your commands and / or instructions.

Please select with the button ,Set up® within the dialog window, if you use

Hint:
PAL or ISO syntax for your programming.
More:
Programming Instruction: Subprogram call
5.4.6 Linear movement
Menu Insert -

Linear movement ...

fal

Inserting the command for a linear motion with declaration of the target
coordinates. Move to the input fields with the tabulator button or place the
cursor with the mouse into the desired input field.
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Hint:

Lineare Bewegung |
—Typ —Zielpozitionen und Geschwindighk.eit
& Absalut &

s |'||:|
i Belativ
= i |2|:| B
&+ Momalbewegung z |5 C
" Eilbewegung

11

Gezchwindigkeit |75

|I3 90 GOT =10%20 25 F75

Hilfe |

Abbrechen | ok |

* Type
declaration of a linear motion command with fast velocity or
processing velocity with absolute or relative coordinate values

o Target positions
linear axis position values in [mm] for at most 6 axes
unit of measure adjustable under:
5.8.3 Menu Setup - Units

¢ Velocity
axis linear velocity in [mm/s]
unit of measure adjustable under:
5.8.3 Menu Setup - Units

Please select with the button ,Set up* within the dialog window, if you use
PAL or ISO syntax for your programming.

More:
Programming Instruction: Positioning with fast velocity
Programming Instruction: Linear interpolation

5.4.7 Linear movement in space

Menu Insert -
3D line ...

1]

This macro contains the inserting of the command for a linear motion with
declaration of the line length, angle to the X axis, angle to the XY
plane. Only commands with relative coordinate description with fast or
processing velocity are created.

The advantage of this input help exists in the fact that with the input of the
line length, the angle to the X axis and the angle to the XY plane the target
coordinates X, Y, Z are found out automatically.
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Hint:

5.4.8 Circle or arc

Menu Insert -
Circle or arc ...

[©]

Linie im XYZ-R aum

]|

~Tup

¥ Momalbewegung

= Eilbewegung

Lirie
Lange der Linie |20
Winkel zur H-Achse (10

“inkel zur i5Y-Ebens |15

111

ot Miinkel zur X Achze
W winkel zur ¥Y-Bhens

PEEY )

— Zielpositionen und Geschwindighkeit

= I‘IEI.DEE &
i |3.355 B
Z IE.'I?E [%

P 1]

*
A4t Pos. Gezchwindigkeit
|MDVEHEL ®19.025 73,355 £5.176
Hire | Abbrechen | oK

e Type

declaration of a linear motion command with fast velocity or
processing velocity with absolute or relative coordinate values

e Line

- length between the current position and target position in [mm]
- phase angle a to X axis in [°] after axis projection
- angle ¢ to XY plane in [°] after axis projection

e Target positions

linear axis position values in [mm] for the axes A, B, C

unit of measure adjustable under:

5.8.3 Menu Setup - Units

¢ Velocity
axis linear velocity in [mm/s]

unit of measure adjustable under:

5.8.3 Menu Setup - Units

Please select with the button ,Setup” within the dialog window, if you use

PAL or ISO syntax for your programming.

More:

Programming Instruction: Positioning with fast velocity
Programming Instruction: Linear interpolation

Insert the command Circle / Circle arc in the active interpolation plane

clockwise or counterclockwise.
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Kreiz - Mittelpunkt/Endpunkt
— kreizparameter :
Jiv
Freizmittelpunkt kP | IBD
Freizmittelpunkt P J I?EI
Endposition | I ________ . o
Endpasition J | |
ndpozition !
L] ! [F=]
— Zielpozitionen und Geschwindigkeit —Tup
u I 2 I Alternativer Weg
" I B I & Uhrzeigersinn [Cw]
Z I C I " Gegen-Uhrzeigersinn [CCW]
& |n der %v-Ebene
Geschwindigkeit I " |n der #Z-Ebene
" In der YZ-Ebene

G17
31 GOZ IE0.JF0

Hilfe | Einztellungen Abbrechen | k. I

* Type
- select the direction of rotation
- select the plane, on which the circle command relates
the XY plane is always default

e Circle parameter
- input of the center coordinates in [mm]
- input of the corresponding center coordinates in [mm]

o Target position
linear axis position values in [mm] for at most 4 axes
unit of measure adjustable under:
5.8.3 Menu Setup - Units
* Velocity
axis processing velocity in [mm/s]
unit of measure adjustable under:
5.8.3 Menu Setup - Units

Hint: Please select with the button ,Setup” within the dialog window, if you use
PAL or ISO syntax for your programming.

More:
Programming Instruction: Circular interpolation clockwise
Programming Instruction: Circular interpolation counter clockwise
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5.4.9 Rectangle

Menu Insert - Insert the command sequence to create a rectangle
Rectangle ...

Rechteck

5.4.10 Polygon

Menu Insert Insert the command sequence to create a polygon with choice of the
Polygon ... number of corners

RegelmaBiges n-Eck
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5.4.11 Drilling cycle

Menu Insert - Drilling Please define the drilling parameter for the drilling command
cycle alternatively for single drilling, drilling mode counter sick, drilling with
ﬂl break chip.
After choice of the index card ,Drilling® please enter the coordinates for
the drilling process.

zl
Eohrzyklus definieren | il |
— Parameter
R il — Fatahrhizhe Z
_________  Gichahaitsebens Feferenzhihe |1.D i
“““““ — Riiekzugsebens Bohrlochtiefe I mm
—-—---- | - - - — —— Referenzhiihe
Verzogemung nach Emeichen der Tiefe I 3
Yorzchubgeschwindigheit |1 0 s
oo b pihdochtiefe Eilgeschwindigkeit |1 0o mmds
—p Hormalgeschw. == Eilbewagung Erste inkrementels Zustelltiefel i
Bohrzpklus - Weitere inkrementelle Zustelltiefenl i
% Einfaches Bohren . .
W LR Abnahme der inkrementellen Zustellllefel ]
" Spanbrechen Imkrementeller Fl'u'ckzugl i
r~ Richtung Ebene Ruickzugsebene nach Bohren |1 .0 T
' Standard [-) oy oz . o
) Invers [+] oz Sicherheitzhohe |2.U i
|DriIIDef 71 PL1 DI1 RF1YET1 YFIOLET SEZ
Hilfe | Einztellungen |
oK I &bbrechen | Ubemebmen

5.4.12 Signal input, signal output

Menu Insert - Version 1:
Signal input ... Insert of a command to set the chosen input port. You determine the
wished input port and assign a value.

an

Signaleingabe Ei |

]

Lezen eines Eingangzwertes. .

...an Eingangzport IE [ Zulassige Werte: 1.1 ]
HSE

LSE
...hiewandaseinzelneBitI EI F"I EI 5| 4| 3| 2| 1 I il

Wwiert zuweizen an ' anable |H4|

|H 4=GetPort ES

Hilfe Einstellungen | Bbbrechen | (] I
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Menu Insert -
Signal input ...

Menu Insert -

Signal output ...

Version 2:
Insert of a command to evaluate a definite bit at input port and submit

the value to a variable.

Signalemngabe

[ elzfe sl4fsfa]a] x|

Insert of a command to set the chosen input port and assign the wished

value

Signalausgabe

[ slrlslslefaf2]1] x|
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Menu Insert - Version 2:

Signal output ... Insert of a command to set or reset of an output bit 1 to 8 on the chosen
output port

nk

Signalausgabe E |

L]

MSEB LSE
Auzgabe des Wertes II:I:-:I:II:I I:II I:II I:II I]l Ell IZI| IZII EII FFI EII
g ¥ B B 4 3 2 1

...an dusgangspork I'I [ Zulazzige Werte: 1...n ]
MSEB LS

B
...dabei speziell an Bit [ a|7]els|afz 2|1 x|

|S etBit 41.3=0

Hilfe Einzstellungen Abbrechen | ] I

5.4.13 User-defined message

Menu Insert - Selection of a message box; the text and the wished button for the dialog
Message ... you can choose yourself.
=|
Meldung |
Temperaturgrenze ermeicht | =l
Fortzetzung 7
I
teldung darstellen als: Die Meldungshox enthalt die Buttans:
" Hirweis in der Statuszeils 0K
 allgemeine Meldung " 0Ok, Abbrechen
" Warnung " Beenden, Wiederholen, |grorisren
= Fehlermeldung ™ wiederholen, &bbrechen
" Auzgabe auf externem Display " Ja, Mein
@ a, Nein, Abbrechers
Hilfe Einstellungen Ahbrechen | (] I

* Please enter the wished text, that shall be published as a
message in a certain program situation
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¢ Please select the format of the message box and the including
buttons

More:
Programming Instruction: Request for an operator dialog

5.4.14 Branching

Menu Insert - Inserting a structure for programming of branches in dependence of a
Branching ... condition, declaration of an alternative if the condition isn't satisfied.

&

e |

Zu prufende Bedingung IFH +»RA99

& Prijfen auf 'wWaHRHEIT der Eedingung
™ Prijfen auf UNwWAHRHEIT der Eedingung

¥ Altemative benutzen fallz die BEedingung nicht erfill izt

IF [R1-F33)

AMWEISUMGENM, FALLS R1:R33 WaHR
ELSE
AMWEISUNMGEN, FALLS R1:R33 UKWAHR
EMDIF EMDE IF [R1:R99]...

Hilfe Einztelungen Abbrechen | 0. I

More:
Programming Instruction: Branch
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Menu Insert - Selection instructions, realizing a multiple branch by extension of the
Multiple branching ... IF-instruction in dependence of the contents of the variables or
expression which shall be checked.
-
| i .>1|

Switch-Konstruktion x| |

Z1 priifende Y ariable oder Avzdruck;
[F1

£ beriicksichtigende “Werte der Wariablen baw. des Ausdiucks:
10

SWITCH R
CASE 10:
ANWEISUNGEN, FALLS R1==10
ENDCASE
DEFAULT: :
ANWEISUNGEN FUR ALLE ANDEREN WERTE YON R
ENDCASE

ENDSWITCH

Hilfe Einstellungen Abbrechen | (1] 4 I

More:
Programming Instruction: Selection instruction

5.4.15 Counting loop

Menu Insert - An instruction or a sequence of instructions is/are executed as long as
Counting loop ... a counting variable, whom a start value was assigned, reaches a value,
which had reached by a cyclic increment, that is greater then the defined

|§|1| end value.
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Zahlschleife

More:
Programming Instruction: Counting loop

Menu Insert - An instruction or a sequence of instructions is/are executed as long as the
Forward/backward defined condition is true.
loop ...

9|

Wiederholschleife

More:
Programming Instruction: Loop with test at start
Programming Instruction: Loop with test at end
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5.5 Menu Compile

Menu Compile: The select of Menu Compile - Compile file starts the compiler run.

@) In case of syntactical faultless of the source file the CNC target file and the
label file are created or updated, and the program processing can be
started immediately out of the Menu Processing - Start

If the compiler run isn't faultless, a dialogue window is shown, which
includes an error list, the syntactic errors in the source program have to be
corrected.

=01 x|
Pds Bk Insert | Cosgde Processing Combrol  Sstup Wesw Window T

A@@@| Cresomees b ] FE) Pl DR % 0] 2|£0]e[0)
| EFAE e w P el A
ri Prewious emor shift+4

EoE the axis ayates 1

11 I 2. you also nesd a =spindle contcol DLL for aﬂ,ulu_ Fpm
ﬂ L milling spindla e E

_Jil ﬂ ! 3. To this progrsm chers 1= & frams file 7] Ao0%

o] i i ¥ootur_eng.foa I

: 4 CHOHor kbench NCPE g, Frane = |52 551 | "

R 1 You gan use it 0 arrange the work ero |- F -] -

Al : == —_

_ﬂj El‘ o ¢! implemencation: 28/05/2002 layouc !; 5 el B

Sangle  Aukn i | =14 * |-

e —
1 Desuesd Overnide

i} EJ ; subpoutipe; —— —
| O | 7 ) M 1

rre

MEtmEMIE : subreurips 100:
N S 4Bubr 100
PwR  REF  BUSY i can be completed by the user.,. Y

RETULE |
[ A/
S . .................. I
- - ¢ starc of che msin pEogres
2¢| 8| g T
100 | Ovends Al ] L

¥ 0.0 mimis
IX 0.00 mim [Y 0.00 mm IZ 0.00 mim r

Emsm [ e[

MENU COMPILE

5.5.1 Error window

Example for an error A write error in a program with subprogram (extract)
list on screen produces an error window with following contents:

; Subprogram carries out a full circle clockwise:

%SUBZR100
: REL :the coordinates of X and Y are relative values

call Subprogram:
N70 SUBR
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Result K|
Combined IS0/PAL Compiler / Codegenerator:
Syntaw: 150 6333 / DIM BB0Z5 or izel-PAL
Werzion: 1.30.01
Operating system; Windd SwinMT 4.7 A WwWin2000 7 win=P

[Errar 1] Line 13 at "SUBZR100" Syntax error

I Expected: definition of type of contral (P> point ar D-» path] or subroutine
declaration

Il Expected: end af line

[Errar 2] Line 17: return from subrouting inside the main progran iz inealid

Previous Mest LCloze |

The line numbers are obviously, in which the errors were recognized.
In the same windows hints are given to you for a correction.

In the example the command to declaration a subprogram %SUBR was
recognized as syntactic wrong because of the incorrect notation, as an
inherited error seems the non available subprogram declaration.

You can move to the set of the source program you have to correct by
clicking the button ,Next“ or/and ,Previous”.

The positioning of the line pointer on the wrong line you can execute with
the key F4 resp. Shift+F4. F4 causes the jump to the next error, Shift+F4
moves back the line pointer in the error list.
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5.6 Menu Processing

Menu Processing:

Ja

5.6.1

Menu Processing -
Automatic mode

)

Menu Processing -
Single step

=Y

After call of these menu and select of the submenu Start the Interpreter

integrated in ProNC is started. The interpreter analyses the NC
information saved in the CNC program and submits it to the machine as

corresponding commands and driver calls.

In dependence of adjustment the processing of the user program carries

out in Automatic- or Single mode.

Stops can be agreed, the set skip after defined program abort is
adjustable, Online-path calculation is possible, if the realizing by the control

is possible.
=10 x|

M Eck Insert Compde | Precessing Combol Sebop Wew Window 1

BRI alx e 2| CIRR| % 0] 7|£10(¢0
B[+ 02— 2 program sk ids] B

—1It :ud“mm = o 21| P

[ aTem 1 :I

i“i :rnnﬂ:m =pindle control DLL for Achal[d Apm
iJ 1' ﬂ Start Cubipan there 1= a frame= file 7] 0%
EJ Statfomooretbos  ShieCrEsm Lo HEl HE
VT = 35 ) ‘M—vP it to arrangs the work gero ; :. .: :

E'I FRimady Termnats Shilt s Esrapa ayour _ T
Sfde-’-m__ i, T et A ]
!EI E : subroutines Dm. uvlmit.

Siop  Fun —_—

|HI:'-I-m|:I:I|1|‘1 — :-:::l:::l-:r:l:v:;;:v":n-":n-":-r":-rvv:urvv:urvv:nvv:: I"Iil E_I
— e g || yBubriog

PR REF  BUSY ¢ can b= completed by the user.,.

o 0
R e R
"ﬁil "EI "QI ¢ starc of che main progres|

07 Ovende  |LoL I e

{ W 0.0 mimis
X 0.00mm Y 0.00 mm 0.00 mm
FIEFRE] T e

MENU PROCESSING

Operating mode Start, Stop, End of output file

You start the output of the CNC target file in sequence of the program lines

automatically.

Select this function, to process a program step by step. The running

command is marked by a beam.

The continue of the program in single step mode carries out by click with

1]
the mouse on the button start -+=—=1.

This operating mode is used primary in the test phase of a program,

generally to find bugs.
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Menu Processing -
Stop

Menu Processing-
Start

Menu Processing -
Finish

TE
5.6.2

Menu Processing -
Breakpoints ...

Definition of
breakpoints:

Breakpoints

To make e. g. a quality control of the processing, you can define to

interrupt the execution of the current motion by the driver.
—

To continue please click on the button Start Ill .

The user program is started with the first command line of the main
program. According to the defaults in the Menu - Setup - Processing e. g.
a reference run can be executed after the start of the output function and
before the execution of the first line in the NC program.

To start the program beginning from an arbitrary place in the program
please place the cursor on the wished line and select out of the Menu -
Processing: Start from current line.

The user program is finished immediately. The spindle is switched off. The
valid settings in program are stored in the initialisation files by finishing
the program.

Using the function Set skip the program can be continued at any time.

More: 5.6.3 Menu Processing - Program skip

Breakpoints |

Breakpaint in line: |65 Add
35 HOT Type reference wn in all axes. ..
42 For R100=1,10001
E5 M7E Cladbs »45%85125/0

“| [ »]
Help | Cancel | ] I

Before starting the output of the CNC file, you can define breakpoints in
your program.

Please position the cursor in the wished line. Activate the function
breakpoints in Menu Output.

The line number is adjusted and after clicking the button Attach this line
appears in the list. The symbol @ points up, that the break point is
active. A deactivation is displayed by the symbol .
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These break points are highlighted in your program with the marker "A"
(active) and with "A" (inactive).

You have also the possibility, to enter the line number direct.
Processing the program at this break points will be switched to single

step, after that you can switch to automatic mode until the next break point
or you continue the process in mode single step.

5.6.3 Program skip, Rapid traverse, Set skip

Menu Processing -
Program skip

HovE
AT
AT

Menu Processing -
Rapid traverse

LI

Attention:

Menu Processing -
Set skip

With the function Program skip user programs can continue at the break
point, breaking off during the automatic mode.

To activate the Program skip, click the button ﬂl before starting the
program again.

A condition for a perfect continuation is, that the position of the workpiece
did not change and the program abort occurred with the button ﬁl or
with the menu Processing - Abort.

After you have activated the Program skip and started your program, a
window is displayed by reaching the breakpoint, you should check it before
starting.

The function Rapid traverse causes, that all motions with programmed
feed (1ISO: G1, G2, G3, G11; PAL: MOVEABS, CLWABS, CCLWABS,
MOVEFRAME) will run with fast velocity.

This function can be activated and deactivated during the runtime of the
user program.

The function hasn't an effect, if the spindle isn't switch on.

To test a large program you can use this function, but please pay
attention to the following hint:

Please note, that a meaningful processing is not possible with an active
rapid traverse. Clamp the tool out of the spindle, correct the work piece
zero point in +Z or do not clamp a work piece.

At Laser- or Water jet equipments you should provide security for a
deactivated Laser aggregate / High pressure pump.

If you want to use the function Set skip, please mark the sets in your ISO
or PAL file with the character " / " as first character of the set. All sets with
this marking will be skipped during processing.

More:
Programming Instruction Set number: N-word
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5.6.4 Online path calculation

Menu Processing - The controller IMS6/UPMV4 and CAN have the ability of a buffered
Online path continuous path calculation (Online).
calculation

Py | This feature can be activated with this button.

More: 5.8.4 Menu Setup - Interpreter

5.7 Menu Control

Menu Control: This menu is the main menu for the operator and service technician for
@D defining the machine parameters and to execute an operator control
action.

It contains the machine set ups and the setting of processing parameters
after a successful defining of the user program .
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5.71 Reset
Menu Control - Choose this program function to execute a reset to the motion control
Reset module.
This command must be carried out generally at the beginning of a
Vs processing so that an initialization of the generated modules can be
executed.

During the processing a Reset by the driver should only be executed if a
fault situation has happened.
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5.7.2

Menu Control -
Reference run

m

0l

5.7.3 Machine

Menu Machine:

&

Reference run

The Reference run function causes the motion driver to execute a
reference movement of all connected axes.

The axes in order Z, Y, X move one after the other until reaching the
reference switches.

If the motion control recognizes a limit switch, this position will become the
machine zero point for all following movements of the relevant axis.

The Reference run enables the motion control to assign the position
value (0,0,0) to the mechanical zero point of all axes.

After a reference run the current activated work piece zero point is
deleted . Before starting or continuing the program please set the desired
the work piece zero point.

The submenu Machine contains in addition to the Menu Set up the most
important functions to adjustment the plant and for the relevant settings in
processing.
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5.7.3.1 Simulate reference run

Menu Control -
Machine - Simulate
reference run

In the fault case (e. g., a reference switch isn't recognized at a reference
run) this program function offers to you the possibility to move the plant
nevertheless into a restrictedly operational state without executing the
obligatory required reference run. This function indicates the driver to
accept the current position of the plant as a new machine zero point
without a real execution of the axes movement.
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Menu Control -
Machine - Reference
run of axis

The access to some important program functions which would be
disabled in the fault case becomes possible in this case.

After selecting this function you get a list of the six axes X, Y, Z, A, B, C.
You have the possibility to activate the reference run only for the each
selected axis. This can be important to drive e. g. an axis out of a
dangerous area.

5.7.3.2 Activate work piece zero point

Menu Control -
Machine - Activate
work piece zero point

+*

Hint:

With this function the position of axes defined in the list of machine
positions is activated as work piece zero point.

The activation resp. deactivation is visible by a marker in front of the text, a
"pressed" button stands for activation of the work piece zero point and
reversed.

This position is defined in dependence of the processing task by the
operator and serves as starting point of the processing as long as a new
work piece zero point is defined and activated in program or manually or as
long as the zero point is deleted by a reset with following reference run.

The work piece zero point must be defined in the list of machine positions

by the marking o . This symbol marks the position as current work piece
zero point.

More: 5.7.3.10 Menu Control - Machine - Setup machine positions

If no work piece zero is defined in the list of machine positions, the
command is ignored.

The result of the activation of the zero point is visible by changing the color
of the axes positions. .

The position next to the symbol # marks the defined work piece zero point,
the values next to the axes (X, Y, Z ...) the current axis position relatively to
the activated zero point.

*10.00 ®15.00 #0.00 vl 0.0 mmjfs ‘

X-10.00mm  [Y-15.00 mm |2 0.00 mm

For a visual support of activation of the zero point please use the
combined display position and velocity.

The execution of this function doesn't yet contain the motion of the axes
to this position.
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5.7.3.3 Delete active work piece zero point

Deactivate work piece Before setting up the work piece zero point it makes sense to delete an
zero point already activated zero point.

By an additional pressing of the button ﬂl the work piece zero point can
be deleted again. The current position of the axes related to the machine
zero point is displayed in black color.

X1000mm Y 1500mm |2 0.00 mm
5.7.3.4 Approach to work piece zero point
Menu Control - The defined work piece zero point from the list of the machine positions is
Machine - Move to approached. When approaching is done, the current position of the axes X,
work piece zero point Y, Z has the value zero, if the work piece zero point was activated.
= @700 @ 15.00 @ 0.00 W 0.0 mm/s
X 0.00 mm Y 0.00 mm Z 0.00 mm
All coordinate declarations of the following movement to positions refer to
this current work piece zero point.
Hint: Approaching a work piece zero point does not enclose the activation of
the work piece zero point.
Tip: Before you choose this function, please check in the window "Machine

positions" or on the position display the defined work piece zero.
If the displayed position lies e. g. in the work piece raw material the
proceeding motion could damage the work piece.

5.7.3.5 Move to parking position

Menu Control - The park position is a position defined by the user, which is
Machine - approached e. g. after finishing the output function of the program,
Move to parking for loading with material, for unloading of the work piece.

position

The approach to the parking position is started by select the menu

»@ | or by pressing the button.

The approach to the parking position can be executed also
automatically after the end of a processing.

For this the option in Menu Setup - Processing ,Move to parking position "
must be activated.

More:
5.7.3.10 Menu Control - Machine - Setup machine positions
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5.7.3.6 Move to home position

Menu Control -
Machine —
Move to home position

o

5.7.3.7 Override

Menu Control —
Machine- Override

The home position is an exposed position of the machine axes, which is
usually defined by the machine manufactures.

This position ensures a maximum distance to the tool because it is
provided for a harmless opening of the cover e. g. during program runs.
The analysis of the home position is sensor monitored.

If you are using a security circuit module to extension the security function
of the plant, the control signal of the Home position is needed, to open the

cover locking.
The opening of the cover is possible if the Home position is reached and

the spindle is switched off.

If the processing is exclusive program controlled, the Home position can be
approached with motion commands or manually with buttons on the
machine panel resp. with the described functions.

More:
1.6.3 Additional windows: SC module

With this function the current velocity of the axes can be changed, that is
defined in the initialization file of the motion module or in the application

program.

The modification is possible during the run time of the CNC program. The

current velocity is changed.
Therewith you can afterwards correct a value for the processing velocity,

defined too high or too low, during the work processing.

Please take into account: Using a stepper motor drive the velocity
change always gets effective just in the next set of the user program.

You can change the override about slide control or the modification can be

an absolute value. The button enables the die default with slide

control in 1% or 10% steps.

100z Oweride

- I - 1 E Increase by 1% Skrg+'+'
- F 1& Decrease by 1% Skrg+'-'
- T — Minirmurn wahue 0%

D = Mormal value 100%:

: - = Maximum walue 140%

S
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5.7.3.8 Velocities

Menu Control -

Machine -

Velocities Linear mavements with nomal velocity:

Qverride;

Linear movements with fazt selocity:

Ratam movements with normal velocity:

R atary movemnents with fast wvelocity:

o

15

30

100

11T

MMmeE

e

I

11 mniir

Help |

Cancel | ] I

After the installation standard velocity values are initialized.

It is differed in fast velocity (for positioning) and normal velocity (for

processing).

These speeds get effective if an application program is started which doesn't

contain any details on the speed.

Velocities defined in the user program have always priority.

5.7.3.9 Manual movement

Menu Control -
Machine — Manual

Move axes |

movement ... |IME4 an COk1

ol

1003
Fa =

= ﬁ‘ |-
@ F2 Fil ¢| @ o |
i 5 0
' F12 G » RN
0.01 | 0.10 | 1.00 | 10.00 || 5000 Endess i
I z 4 ul 7 B Owveride

Help | Setup | F

This function enables the manual movement of all activated numerical

axes.
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Tip:

Hint:

Motion modes when
driving axes:

Please select step widths of the movement with the buttons (0,01, 0,10,
1,00 ...) or you can define it after choosing the button "Setup”.

To move the Z-axis you should prefer small distances to touch the surface
with the tool for defining the zero point.

For the movement of the axes please select one of these three
possibilities:

1. Mouse click on the dart with pretended direction
(e. g.-X, +2);
for a slantwise motion of X and Y axes you can also use the
diagonal darts

2. Move with help of the function keys F1 ... F6 (for the
axes X, Y, Z) respectively F8 ... F12 (for the axes A, B, C).

3. Move the axes with joystick (option).

The menu is immediately shown on screen with the key combination
Ctrl+M.

If two axis systems are configured, please select the machine for which the
axis motion shall be carried out

The possible motion modes are:
Step

or

Axes drive

Axes drive is reached, if the button ,Endless” was activated.

If you want to approximate to a certain tool position in step mode €. g. at
fixing of the work piece zero point (Scribing of the work piece surface),
please choose the button with the wished step width.

The distances 0.01 mm, 0.10 mm, 1.00 mm, 10.00 mm, 50.00 mm are
offered to you.
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Adjustment of step
width and motion
velocity

A modification of the step width, velocities of the linear- resp. rotatory
axes, or the option "Display of keyboard assignment" you can carry
out with ,Setup® within the window ,Move axes”.

settings x|

Step widths | Yelocities I Options I

— Step width linear—————— — Step width rotam
.01 M 1 ||:|1— .
2 IIII1— mm 2 |1— i
3. I'I— i 3 |1|:|— :
4. I'IEI— i a4 |45— &
ITI &bbrechen | Uhernehmenl Hilfe:

5.7.3.10 Setup machine positions

Menu Control -
Machine -
Setup machine
positions

7o

Machine positions (also named frames) define a certain point in the
coordinate system e. g. work piece zero point, park position, start position
for processing.

A Special use e. g. use position as work piece zero point, use position as
tool change position can be assigned to these machine positions.

This marking can be used to approach such a position independently of
program before start of processing.

More: 5.8.6 Menu Setup - Processing

You can define arbitrary many points in the coordinate system in the list of
the machine positions either by teach or by editing the position.

So that it will be possibly to define different zero points for different
work pieces one-time and to assign the special use "define as work piece
zero point" according to the processing task before program start.
Additional to the version to define the work piece zero point manually, a
direct access to the coordinates of the machine positions (fames) can
be executed by the application program.

More:
Programming Instruction: 3.1.1.7 FastFrame
Programming Instruction: 3.1.1.8 MoveFrame
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Edit list:

Hachine positions x|
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E-:l;m?.'f' Hl:hl-}'! Midds'v  conis
Mo | coed | [ ok ]

After selecting of this function the list of the machine positions is shown to
you (standard fame file).
The display is line-based and contains:

¢ Name of machine positions (frame)
e Approach order
¢ special usage of frame e. g.

o for current work piece zero point
¢ Positions of axes X,Y,Zand A, B, C.

For editing a machine position please select the wished line. A beam points
out the selection to you.
All further inputs refer to this machine position.

To correct, to construct or to delete machine positions you can use the
buttons New, Copy, Insert, Delete, Name.

If you want to define a new frame, please follow the next steps:
Mark with a mouse click e. g. the line "WPZero".

0E
W

1
POE3

Select from the "Edit position list" the button Insert.
Above the marked line a empty line appears.
Please enter a name for the position and enter the coordinates or teach

them, how it is described in the following both sections.
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Edit of frame
positions:

Teach positions:

Move to position:

Options:

h-

With the button or with double click at the marked frame a
window is opened. In this window it is possible to input the numerical
values for the activated axes.

The second line is reserved for the extension of the equipment with two
axis systems.

Parkposition |
IMC4 ar COM1
* Y Z & = C
Ilj mim IEI mm |0 mm - mim mm
!
* Y Z & = C
I iy I mnr e rriri i I rrirri

Cancel | ] I

To define a special position by moving the axes manually, please select

.-
- the button _.j Teach all

- the window Manual movement will be opened
- move the axes with mouse click, keys on keyboard or on Operator
panel to the desired position

After exiting with OK the actual position values are entered in the
highlighted line.

The further five offered buttons contain also teach functions. After hints to
convenient approaching orders the window "Move axes" is opened and
you can execute the Teach-in.

A movement to the marked machine position in the list will be carried out.
Before starting this function you should examine whether the movement
will be possible without danger.

o Approach order
Setting movement order
* Special usage

Assigning a special usage to a machine position
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Tip:

Hint !

Example 1:
G} HarmePazition

Defining this position as Home position please select the icon within the
option "Special usage".

[
Activating e. g. the option ,Move to Home position" _Tﬁl the axes will
approach to this position.

Example 2:
5| Startposition Frisen

Activating with the Menu Setup - Processing the option

Before processing starts, move to position "Start of processing", the
defined position of the axes will be approached before executing the first
instruction in the user program.

You reach the explained functions faster if you mark the wished machine
position with the mouse and then press the right mouse button.

e

Copy Ckrl+Insert
Inzert Shift-+Insert
Delete Dl

Marne position

Edit
Mowe Lo position

Mo special movement order
Bukamatic
User defined. ...

Mo special significance
Use position as Workpiece zero point

Use position as park position
Use position as home position
Use as "Start position before processing”
Use as "End position after processing”
Use as "Tool change position”

Use as position relative to the workpiece zero poink

According to the explanations for creating a geometry file it will be referred
here again that you can specify your geometry file suitable to the user
program.

These frames to the user program are stored in the directory
CNCworkbench\NCProg\Frame.

If you want to open this user geometry file and edit on screen like the
standard geometry file, please execute the following steps:

e Menu File - Open or button IEI

o Select the file type frame file (*:FRA)

e Select in the directory CNCworkbench\NCProg\Frame your
geometry file

o Edit your user geometry file just like a standard geometry file
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Hint !

5.7.3.11

Menu Control - Move
to machine - positions

5.7.4 Spindle

Menu Control - Spindle

Please, use the standard frame StdFrame.fra for the new creation of your
geometry file out of the directory CNCworkbench\Bin. Copy StdFrame.fra
to the folder CNCWorkbench\NcProg\Frame, rename it and manipulate
your frames according to your user program.

Move to machine positions

All symbolic machine positions stored in the standard geometry file
StdFrame.fra which have gotten a special usage are displayed as a list by
selecting of this menu function.

By your selection a movement is executed to the desired position.

Please notice, that the position is approached in the concerted order
(approach order), and you shall always check, if a harmless movement of
the tool is possible.

=|01x|

s 2R = 6 7|4ole)o)

Pds Eck [nsert Comple Proosssing | Contrdl Sebup Wew  Window T

; TR Remset Sheft+rHR
o510 C ] b B BRI S i
— o
[EI® 0157 2107 e | 2 i FIE
3 —— ———————
ri M Reget o x| MCA Epkeaiebmodud
! OAUDET  Toobhangs : Start; Raght -
u 3 Bubr 1l :;"cLe& Acal [0 Rpm
& : can ba compleced by the s
ijil ﬂ Recurn Desied speed o A%
] i Costiride " O =
P —— e ." a
x T TR TR EETEIIEEEIIETTEIETTEITEE S IEET I IR ol I o
ﬂj El‘l s ! atacc of che maln progres | B :Tr:
z Aim bbb L bbbt bbbk i b b |=1:2 =
g PragBegin |—F
NIl Types references run in all axes... Do Diperide
13| ) oz e =
Skp  Fun HI3 Type chance o CoErect Che zero point of che work pie el ses
Woimer || %2 (= a
% RIS 01 = WPIP _—
— e p— T
PwR  REF  BUSY sdrive the contour 1000 timea:
For RiDd=i, 10400,1
- I E‘I "1""" N5 Fl=Ne==ageBox YESNG "=hould the program be stacted?™ A
I Ri==sT0MS .
?I ¢"|I TYpe SCop ThHE DProgram...
Abort
*¢I 1' ‘QI Else
TYFE processing will be stacted... _|:J
[10 Oveds 1 l LI

b L0 s

|)< 0.00 mirm IY 0.00 mm IZ 0.00 rmim

a0 53 I

A continuous setting of the spindle speed with nominal value (absolute
instruction) or with override (percent instruction) is possible, if the
processing spindle is controlled with a frequency converter.

If the equipment doesn't have a spindle with a control by converter the
spindle speed should be fixed at the spindle by hand.
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Menu Control -
Spindle on counter

clockwise
e

Menu Control -
Spindle on clockwise

]
=

Menu Control -
Spindle - off
=p| ) |

Menu Control - Spindle
- target speed

Menu Control - Spindle
- Override

With this function please switch on the spindle counter clockwise.

With this function or with the button on the spindle panel please switch on
the spindle clockwise.

With this function or with the button on the spindle panel please switch off
the spindle.

With the functions Desired speed or Override it is generally possible to
define a value for the spindle revolutions per minute. This value is a default
value; it gets effective only if the command is executed to start the spindle
in the CNC user program without explicit declaration of the spindle speed.

Please define the spindle speed in relation to the fixed speed. The
following scaling is possible:

- increase at 5%

- reduction at 5%

- minimum value 0%

- standard value 100%
- maximum value 140%

You can also choose the continuously setting with slide control on the
spindle panel.
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5.7.5 Input/Output

Menu Control - Selecting the function direct access a window opens:
Input/Output
x|
— Clutpuk — Input
)
g ¥ B 5 4 3 2 1 Setal Hex 87654321 Hen

Cloze

TR
A o o ]
A o i ot
A o o s ]
A A A 2] of T
A o o o o ]
A o o s ]
A A o s ] I

s

You have the possibility to set single bits in a chosen output port.

At the same time a display of the current state of the binary inputs is
shown.

In the program this function can be realized with the miscellaneous
command ,Set output port®.

More: Programming Instruction: 3.1.2.11 Set outputs

5.7.6 Toolchange

Menu Control - Corresponding to the configuration of the module motion control, spindle
Toolchange module and the I/O module the set up of the tool changer is executed with
the Menu Setup - Control - Toolchange.

A numbering of tools allows the manual control of operator actions at tool
change obtained to the select tool.
The following functions are available:
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5.8 Menu Setup

Menu Setup:

&

Toolchange |
Current toal; |1

thd BOAS

-> Tool put away
(categorizing in a tool magazine)
- Get a new tool

(from a tool changer)

|M anually toolchanger

Ll

[+

- Tool clamp open / close

&8

- Tool magazine rotate

- Tool hood of a tool changer open / close
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5.8.1 Workspace
Menu Setup - Define your special parameters according to the processing task for the file
Workspace editing.
x

¥ Open zource files in masimized wiew

¥ Open PROMC in maximized wigw

[T Use last window size and position

¥ Open last used file automatically

¥ Save zource files automatically before running the campiler

The lizt of mozt recently uzed files contains Id file=
Frefered file extenzion for source files IF'.-“-‘-.L
Cancel | (] I

5.8.2 Directories

Menu Setup -

Directories ...

[x

PaLAS0 Source files C:ACHCwarkbench M CProghPal

PALASO Program templates IE:'\ENEworkbench\NI:F'n:ug'\TempIate

Ll

Include files |I::'\ENEworkbench‘\NI:F'n:ug'\lnclude
CHC target fles IE:\ENEworkbench‘\NEng\D ezt
Temporary files |E:'\ENEworkbench\T Emp

Frame filez IE:‘\ENEworkbench‘xNEF‘mg\Frame

Help | Cancel | (1] 4 I

The directory structure of the components and user programs of ProNC is
displayed after installation of software.

By double click on the button ﬂ you can orientate in the whole directory
of your workstation.

You have also the possibility to store, e. g. your special frame files in a
selected folder. Inform the system ProNC about a modification of
directories over this window.
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5.8.3 Units
Menu Setup -
Units ...

setupunits x|

Categary Designation Abbrev.  Cornve.factor

Linear axis positions |mm |‘| ano il
Ratary axiz positions |Grad | |3E§DD il
Linear axiz velocities [Millmeter/S ekunde framés {1000 il
Flotary axis velocities IUmdrehungen.-"Minute |Ufmin |2‘| E00 il
Spindle speed specifications IUmdrehungen.-’Minute ILI.f'min I'l il
Times [Sekunden [+ [o00 »|

Help | Cancel | K I

About this function a change of the measure units is possible for the axis
position values, the linear and rotatory velocities of the axes, the
revolutions per minute of main spindles and e.g. the dwell time.

Choose your favored unit from the list.
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5.8.4 Interpreter

Menu Setup - NC Interpreter Setup X

Interpreter

— Continuaus Path [CP] zetting

Size of the CF buffer; 200

— Program zkip
¥ Abort an active CF mation when the Application program is abarted

Hint: Enabling this toggle rezults in aborting an active CF motion
whenever the application program becomes aborted. Program skip with
restarting the apphcation program is prevented |

— Initialization of B wanables

¥ Iritidlize B0 to F299 with values from the = war file

— Motion control module for axis spstem 1 [451]
[T 451 will not be employed [axes don't move during program execution]

[~ “Wirite target position for 4571 to the * tar file

— Mation control module for asis system 2 (A5 2]

[T &52 will et be emplayed [axes donlt move during progranm execution]
[ | “wirite barget position far A5 2 to the % tar file

¢ Path calculation
The size of the path buffer should be changed only by service
staff.

¢ Program skip
If this control box is activated, a path motion is immediately
aborted, when the application program is aborted; but a program
skip won't be possible then.

¢ Initialization of R variables
This control box is deactivated only if you want to start your
user program with R variables setting up with the value 0.0.

.» Motion Control Module axis system 1
The activation of this control box starts the program processing without
movement of axes. Therewith a simulation of the programmed motion
commands gets possible.

The coordinates of the simulated movements can be stored in the file
* tra by activating the option "Write target for AS1 to the *.tra file.
The file *.tra gets the name of the user program automatically and is
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5.8.5 Compiler

Men Setup - Compiler | x4

5.8.6 Processing

Menu Setup -
Processing

located in the directory CNCWorkbench/NCProg/Dest after completion of
processing.

The file *.tra can be opened with the graphic program NCD (NC display)

and the motion path can be displayed. You find the program NCD in the
directory CNCWorkbench/Bin.

Carmman | Direu:tu:uriesl Wwharnings / erru:ursl Elptimizatiu:unl Dptiu:unsl

— Target sypztem:

— Syntay / grammar accarding bo:

" |50; G-Codes coresponding DIM G025 /150 69583
[ comments | [ anguments |
+ PaL: Process Automation Language

{ comments T [ arguments |

| ok I fbbrechen Hbermehmen

¢ Please choose ISO for DIN/ISO user programs
Hint: Comments about several lines are written with round brackets

¢ Please choose PAL for PAL user programs
Hint: Comments about several lines are written with square brackets

About this menu can be agreed, which functions shall be executed in
addition to the user program before begin and after the end of the
processing.

¢ Execute a reference run in standard order (Z,X,Y) or user defined
sequence

o Approach to selected positions; the definition of these positions carries
out in Menu Control - Machine - Setup machine positions by the button

+@ﬂ

)
I

Special usage

¢ Creation of a stop immediate before output of the CNC file; you decide in
the dialog whether the file shall be started or the process shall be canceled

e Approach to current work piece zero point
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Hint:

5.8.7 Control
Menu - Setup -
Control ...

o Switch on / off spindle, definition spindle speed

Setup CMC file processing ﬂ

Eegin of processing | F'ru:u:essingl End of prncessingl Cukput repetitinnsl

¥ E=ecuts reference un
% Standard order

" Special execution order..... IW

¥ Move ta position "Eefare pracessing” anfahren
[ Confirm start of processing
[T Move to workpiece zera paint

[ Start spindle drive Speed: |3EII:IEI Fpm

k. I Ahbbrechen [ bermehmern Hilfe

The setting options for machine positions are valid only when the positions
were defined in the standard frame.

This means a default work piece zero point which shall be approached
automatically must be agreed as position in the standard frame and

must have the icon e .

Usages (assigned in an user frame e. g. as a work piece zero, as a park
position, as a home position) are ineffective.

More: 5.7.3.10 Menu Control - Machine - Setup machine positions

Contral modules andsettings x|
E — Configurati et
£ s:Em e
[# - Spindle dives Load | Save as I Cloar eniry I
&R 10 modules
& 5 H Tool admiristiation Matian Contral Admiristrator
B (D Secury instalations ised Automabion K. Im Lebotzgraben 16, 035132 Eerfeld, Gemary
# - P Other components Mctdm DLL
Afrerestiation lool loe paialel uses of 2 mobon conlial modules
MWeagaon: 1.30000.00
Mau. number of modules: 2
Evtended setings
Help Oose | [ Chses Inkiizs |
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Configuration and
installation of the
modules:

Module parameters:

This window offers the dialog aided possibility alike the system controlling
in Windows, to configure the special Module-DLLs including the required
initialisation files.

In the rule the modules and settings are factory-installed according to
the customers target controller.

Changing or extending the equipment the user is able to configure the
Hardware/Modules with the corresponding Motion Control, Spindle control,
IO control and Tool changer (DLLs) himself.

More: 1.2 Scope of delivery and installation

A selected motion control is defined by the following information:

¢ Module naming:
please enter a name of the equipment/module

e Dynamic Link Library for access to the module:
please select the DLL-file according to the control in your

equipment with a click at the button ﬂ .
You find the relevant files e. g. in the directories:

\CNCworkbench\Control\lmc4 for modules with IMC4
\CNCworkbench\Contro\StdSV1 for modules with UPMV4

You find a further support for selection of the required file in dependence of
the hardware in the section:

More: 3.4.2.1 Module types and DLLs

e Module initialisation file:
select the corresponding initialisation file for the configured
module with a click on the button ﬂ .

You find the relevant files e. g. in the directories:
\CNCworkbench\Control\Imc4 for the controller IMC4

For more support of the configuration you find the following functionalities
for each module:

¢ Versions request with common information about the special module
DLL

e Set up of relevant parameters

e Diagnostics for checking the functions of the Module-DLL and the

equipment
e Status to determination and checking the current state of the module
After changing please use always the button Schliehen & Ini. | ; therewith all

new parameters become active.

More: 3.4 Configuration
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Hint ! Please note that at every start of ProNC only the modules are
initialized, which are marked with (.

If you should want to blank modules at times, remove the marking and at
the next restart of the program these modules are deactivated.

5.8.7.1 Motion Control Module

The module for the motion control is required to pursue the mechanical
system.
The most important parameters of the connected axes are part of the setup

dialog which is activated with the button =P
e.g: -> pitch per axis
- gearing

-> axis velocity

Parameters in Setup: Einstellungen x|

Achee v I Achze £ I Achee 4 I
Einztelldatei I Werbindung I Geschwindigkeitan Achze

¥ Achze verwenden

Achse berutzen als: % Linear- Drehachse
achzichtung: & pamal  © Invers
Richtung der Feferenztah: & Nomal  © Invers

b ctorzchritte U rdrehung: |400

|

Spindelsteigung: |10 mm
11

Getriebefaktor:

Referenzaezchwindigkeit inear: |20 s

1]

Referenzgeschw. drehend: |30 I {rnin

:

k. Abbrechen | Ubermehmen

Hint: After the installation a spindle pitch of 10 mm is defined.
If the spindle pitch of the axes in your plant differs from the adjusted
pitch, please enter in this dialog the current spindle pitch (modification per
initialized axis).
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5.8.7.2 Main spindles

ﬁD The module for the converter is competent to control the main spindle. At
most four main spindles can be controlled in ProNC.

Parameters in Setup: [EFEIT X|

Ansteuerung I F'arameterl

— Steuersignal Eindéus

" [MC4 Port 1.3 Steusrausgang der Frasspindel (Standard)
 IMC4 Part 1.4: User 1, Relais 2200 ¢ 100w

" |MC4 Part 1.5 Uzer 2, Belais [optional]

£ [MC4 Port 1.6: Uger 3, Dptoentkoppelter Ausgang 1

£ |MC4 Port 1.7: User 4, Dptoentkoppelter Ausgang 2

— Drehzahlzteusrung

[" Eine zusatzliche DLL fiir das analoge Drehzahl-Steuersignal verwenden

| 2]

|nitializierungedatel der Zuzatz-DLL

| o
Einstellungern |

(]9 I .&I:ul:ureu:henl Ubernehmenl

5.8.7.3 Input /output module

The input /output module executes the binary and/or analog input
and/or output.

Before you select the input /output module, you reach by double click on

the button Estended settings in a dialog which makes it possible to
assign further 10 modules and their local port number to the logical port
number of the module.
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tutended settings - Tool change administration ) x|

Hyadabla lool change modules:

riot Lzed

Azsigrmant of lool changs modide ard bool place 1o logical tool rumbee
Toolre | Assigned bool chargs moduls | Tooki.. | Descrinbon

F Manually toolchange: 2

a Manually toolchangs: 1

i Maniaslly loolchangai i

5 tanisally fnolcharge ]

E Manually tnolcharge [

Fil Manually toclchange 7

B Manually toolchangs ] -
i | &
Edit ket

| || x| o]

Diebsbe  Select  Asugn Edit Auka Maduls

eriry al seleckon  selschion Canig nla

Help cacel | [ ok ]

After selection of the button ﬂl the assignment of the inputs and

Parameters in Setup: - )
outputs e. g. start/stop key, key switch .... for the chosen 1/0O module will be

displayed.
x
—Input O[1] — Output O[1]
[Bit  [Enable [Description [t [Enable [Description [Default
o) W USTOP"switch 0 F Resewved
102 W "START" switch 1@ [T Resewed
2@ W Userinputd 23 I Spinde relay port [~ OFF
3@ W Userinput 2 34 [ User1: Relay 220vM000 [ OFF
45 ¥ Emergency switch 4 5 T User 2 Relay [ OFF
B ¥ "ON"switch 5 (6] W User 3 Opto output [ OFF
E[F) [ "COVER" switch B [7) I User & Opto output [~ OFF
78 W Keyswitch 78 [T Resewed
Remark:
For user access uze Port and bit numbers increased by 1 Abbrechen | 0k I
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5.8.7.4 Tool administration

Installation of the
positions for the
tool change:

Extended settings - Tool change administration EI

Aevailable toal change modules: Taol place:

I

Azagnment of toal change module and ool place o logacal ool Fumbsr

Tool e Assigned tool change madubs | Toolpl.. Descrphon -
m_ﬂ

marualy toakchanger
mariuslly toolchanger
marusly ioakchanger
marually toolchanger
marualy toakchanger
mariuslly toolchanger
marusly ioakchanger

MJ_'IJJ’J _IJ

Select  Asagn
al selechion :Ha:bm

Huhl Gl | [ ok ]

i 0D D ON B G RS
00 =4 O N P D0 R

| of

This dialog you can reach with the Menu Setups - Control — Tool
administration - Extended Setup.

If necessary please execute an assignment of the tools to the according tool

place.

Positiane | Valacities | Dptons |
Poskicn | Approach ceder | ] | Y o] | 2 men] | A [ B o | C from]
Toal changs pasiion AUTD 150 2085 A0 D
Elail posilion of islersnce mea. . A'JTI] ¥ i X85 20 ]
Secuily plare(s) o 1] 258 1]
Last pasiion befare lael change lfl.LITI:I-
[Edit postions | Optionz {Ricfenence heaght of the tood clamp
- — ;
| 0| & =) S =

¥ Restoe las used miling poslion &ile exsculisn of 1oal chanps
¥ Mowe by seciety plans(z) betore sxsculion of cibcal movemants

14 I Abbrechen | :'::l"!r::"::lI

Setting up the tool changer the positions
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Hint !

- Tool change position (an advantageous position of the axes to
change the tool at manual tool change)

- Start position for referencing after tool change (position about the
length measuring calliper)

- Last position before changing (optional)

can be adapted to your equipment/machine by teaching or editing.

For the referencing of the tool, that means for the tool length determination

I[hi

please push the button

After moving to this tool change position please clamp a reference tool to
carry out the referencing.

The measurement of the reference height will be executed automatically;
the detected value as basic value for each tool change is displayed.

|F|eferenu:e height of the tool clamp

Hint: Detailed information to installation of the tool changer including
measurement of the reference height with help of the measuring calliper you
get in the working session Menu 6.1.6 Setting tool change.

In this window "Setup" you can select the index card "Options" for the
possibility to remove the measurement of the reference height, to turn off the
spindle before tool change, for declaration of the security plane.
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Menu View

I Gl R et

w Toohar “Control pansls™

|

Contourpal
!--I-!----!--I-I— —— o Stabs by
! subroutine 100!

3 Bubr100 Ermor It

g |

REeturn Sysem monkor

PragBegin elocity

B Ref Machine satus

Lol

2

e prETrrnzesrrasecas  Pusem
e

o

B

=
P B8 Tt Privol: Pewsiy - Cortrod Pholber |V el 1

Bl{@I8] o|o| [L6] W et iaja) «] of 2|4ipl0lo

: can ba complete: « Control pans “Processng™

I w Conirol panel “Reset Controf
e s antrol panel “Taakchengs®
! atarc of che wac* Mehios coninel panel

R
&
2
(=]

.
_Ii_IJ N0l Typs= refsrencs « Postons snd velacky
Bun

HIZ Typs chance Cow Contrel panel “TMCH-Spindeimed™

=00 2] | MMCA Spirdebned.d

==—————— 1| 309 Teach
MBI HO5 O = WPIP

e e— 1

If Rr==ToMo

? I ﬁ | Type stop the program.: .
Abort

oIl
= al|

sdrive the contouc 1000 times:

L / \
For Ri0d=1,1000,1 |
F’“—l '{“"I N5 BEl=Me==ageBox YESNC "=hould the program be stacted?”

TYFE processing will be stacted...

e work pie P
| a

. o

}X 0.00 mirm EY 0.00 mrm IZ 0.00 mm

ru 0.0 mrmids |

BaEr W[ s

Select this menu, if you will fade in/out the symbol bars.

The visible symbol bars are marked with a token.
To remove one of the symbol bars or display window please click on it.

It is pointed out that always standard and additional windows for two
equipments will be offered to the user, if the equipment controls two

plants.

E
You can hide all operating panels with the button g this could be useful

e.g. during the program editing.
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5.10 Menu Window

Menu Window

hﬂmmﬁmwmh'mT

= =[oix

| | @ =] | Wen Ly
. Casade

IJF_EIEF_ﬂEIEI_I.!!_I:L st | EED

I—-—- $ aubrouties 100:
AL I S Bubr 100
* ] # a4 i can ba complecsd by che ussg,, .,
I I ;I Return

| [ A U PR
R
»| ! atacc of che maln progres
Tl FTTITTINEETTI I TTIICTTNICTTIICTINICTINESTENE

FrogBegin

Ak
e
= Nil Type reference run in all axes. ..
il ] R | e
Skp  Fun HI3 Type chance co coErect the Dero poinc of

R4 Temch
PEA e HOS i = WRIP
— || |
HEF  BUSY || :drive the contour 1000 times:
For RiDd=i, 10400,1

I Ri==TDHO

W] ClRs = 0] 2|46|eo)

=101 %

TTTTNETTINERT

ke work pie

PwR__ I b ;
Jn_l '{"l NS5 El=NessageBox YEIND "should the progoam be stacted?™ \ J

?I Q‘I Type stop the program.
Abort

‘Q‘ = Else

_A__J TYFE prooe==ing will be started. ..

10 Dyene ul| 1

LA B |

I)(ﬂmmm E’YUUUm Izommm F”Mmmh

Eas | MM

With this function please select among several
each one in a separate window.

In addition you can change the arrangement and
in the working area.

opened user programs,

the size of the programs
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6

6

6.1
6.1.1

Working session
Working session

In the following chapter we introduce in two examples the application flow of the required
operations e.g. to mill a contour.
In dependence of the procedure to create this program two versions are described:

1. The user program was created with the CAD/CAM program ISY

A program in the NCP format generated by ISY is a simple program with all required commands
for the processing operation without loops and branches.

Parameters to the machine setup are determined and fixed by the operator. These required
inputs are explained detailed in the example.

2. The application program was created textually with the integrated editor

In addition to the commands for creation of the contour this program contains a loop for program
repetition, an operator dialog, the determination of the zero point in the user frame file including
a correction possibility by the operator during the run time of the program. Because positioning

commands are included before and after of the actual processing, all options in the Menu
Setup - Processing must be deactivated.

More: 5.8.6 Menu Setup - Processing

More example programs (created textually) to learn and understand possible program flows you
find according to your chosen programming language (PAL or ISO) in the directories:

\CNCworkbench\NCProg\Pal\Sample
\CNCworkbench\NCProg\lso\Sample

Processing of programs created with ISY
Start of ProNC

Please unlock the emergency switch at the controller, at the machine or at power supply.
Switch on the power in front of the equipment using the green key (POWER), close the cover.

Controller is powered up, PC boots up.

Please start ProNC with double click on the program icon 3 .

ProNC will be loaded with the start screen.
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More:

I =l x|

Bl 2] ol=) [ole] Al e[a] 8] BT Vsl Cn) % o) Z40eo
El[* 0o slgeH ¥ o[ 22| < @ B
— =

e

ﬂ .-!.n:hmlu_Flu'ﬁ
ijilﬂ g A00%
Lt H e
23" T
)| ) e ——
|HL—AI’-EU:: i ﬂ]il;a_l

P4R  REF  BUSY
L2] f&] 4=
| %]
4| *8| *a
IF Dlymincls

|
|K 0.00 mm P"f" 0.00 mm IZ 0.00 rmm

P F1 b dhaplay balp . T n

)

i 0.0 mimis

1.4 Program call
1.6 Screen layout

6.1.2 Open user program

[* Haupt-Ansicht - A:MSEL vec

With the program IsyCAM 3.0 the text "isel" was created with all necessary
CAM-parameters and is located as example program isel.ncp in the directory
\CNCworkbench\NCProg\Ncp. The work piece zero point is marked by darts =X and Y.

@ |Pictures by PC 3.0] X | R4 'z |
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Please open the file in NCP format always about the Menu Import.

Please activate the Menu File - Import, select under category file type the extension for
postprocessor output file (*.ncp) and load the specific ISY program with a double click.

Suchen in: Ia sample_ncp j ‘- £ ER

—|15EL MR

D ateiname: IISEL.NEF‘ | Irnpaort I
D ateityp: IF'-:ustpruzessnr-ﬁusgabedateien [*.MCF] j Abbrechen |

[ Schreibgeschiitzt Gffnen

[ &n der aktuellen Cursorposition in den Quelltest einfiigen

A

The file is converted and henceforth it is available in PAL syntax to a further using.

Please compile now the converted file, so that you get a CNC program which is ready to start.

Please select the button EI or the Menu Compile - Compile of isel.ncp.

' In the fault case, i.e. syntactical errors are recognizing in the source program a error
: list is shown to you. Please correct these errors, if required also with the help of the
programming instructions, and compile again.
Only a syntactically faultless source file can be processed after the compiling.
Without message the program is syntactically correct and can be started.

More:
5.5 Menu Compile
5.5.1 Error window
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6.1.3 Perform the ready state of the equipment

Unless not passed already please unlock the emergency switch at the controller, at the
machine or at power supply and close the cover.

Please execute a

Reset:

& L)

Menu Control - Reset or operator field Reset Control =

button

with a resulting reference run.

Please pay attention to a harmless possibility to approach the axes.

! If you will get a failure message e.g.

,»The module IMC4.DLL was not initialised*
or
the axes do not approach not at all -

is this a hint for you, that the motion control and the settings are not correct.
In the dialog box "Control modules and settings" you have the possibility, to get an

overview about the configured modules and the defined settings.
If necessary you can change settings.

6.1.4 Determine work piece zero point

As result of the created file with ISY you know the dimension of the work piece and the position
of the zero point on your work piece.

In this example you need a specimen with the dimensions at least 100 x 60 mm.

The zero point was defined in the lowest point of the letter i.

After clamping the work piece, it is necessary to define this work piece zero point at the
equipment.

G

Select the Menu Control — Machine - Set up machine positions or the button

102



isel-ProNC Programming Instruction

%

| Frame postion | Move order % [mm]| Y [min] | Z [mn] 4[] B ]| C lmm]| 2 [men] | 'r2 [mm)| 22 [men] | &2
& WFZan  AUTOD i i i

| | 1|
| Edht positian st | Dptona Cuert WFEF
W
£ ﬁ| | | 2 Acal
Ins=it Name bAppioach Movelo  Speecial
ondied podhon  uzage
| Eit positiorss:
_J_J_lﬂ'JEJM J
Teachall Teach

Edoes Xv Mu:ux Hld:ll‘f n:lﬂt-

Huhl Cancel | o |

1.

A frame position with the coordinate values zero is provided as standard. You can use the
position and you can teach and edit the work piece zero point how described in section 2.
If you like to install a new machine position, please select next to the term "Edit position list"

the button E or the key combination Alt + N (New). With that a new position is installed.

Please name the zero point e. g. WS1 and quit with OK.
2,

If you like to teach/approach manual, please mark the wished frame with the mouse and
choose then

the button - or the key combination Alt + T (Teach all).

The window for the manual teach of the work piece zero point is displayed:
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Move axes |

|IME4 an COM1
1003
ﬁ| ‘| B @ w =

B e ﬁ B

@Fz F1 —Fmﬁ »FE -] -
Blal @B ||

0.01 | 010 | 1.00 | 10.00 " F0.00 | Endess |

1| 2 a 4 = & Overide
Help | Setup | ]9 |

0.0z

010 Endlos

1.00 10.00 45.00 30.00

010 | 1.00 10.00 50.00

Please select with the buttons
the wished step width of the movement (unit = mm).

Approach the axes, that the tool peak touches the surface of the work piece directly.
Approach the X- and the Y-axis to the desired start position and sink the Z-axis carefully as
long, as the work piece is touched. Quit the dialog with "OK".

In the position window the approached coordinates are displayed e.g.:

Position1 A
0.00 0.00 0.00

X17.00mm Y8000 mm |Z2-8.00 mm

vl 0.0 rmmyfs

Quit with "OK", the window machine position is displayed again and the position values are
assumed.

To define this position as zero point for all movements with absolute measurement, please
select:
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+@g'

S

the button = or the keys Alt + V (special usage) and assign the usage "Work piece zero

point" to the position. Now in front of the frame name the token o is displayed to mark this
position.

Caution: Only the marking of your teached zero point as work piece zero point ensures,
that the options in the window Setup to output the CNC file (Menu Setup - Processing) will be
effectively.

4.

e V|

XZY
To define the approach order of the work piece zero point, please activate the button
or the keys Alt + S.
The selection "Move automatically" defines the option AUTO (default approach order X+Y
(diagonal), Z).

Hint ! If you don’t want to approach the work piece zero point with hand (teach), but you
want to edit the coordinate values, please double click in the window "Machine

= i

positions" on the marking position or push the button or use the keys Alt
+ e (Edit position).

In this window enter the position of the zero point with keyboard.

wezero x|
IMCA an COMI
= 3 4 B C
|1." mm |I§_I mem fS mm ] ' | mm I mm
= Y A C
I mim mem [ mm J mim [ mm I mim
Cancel | ok |

After quitting with "OK" the values for the zero point are assumed and the
window Machine position is displayed again.
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6.1.5 Settings for processing of the CNC file

Select the Menu Setup - Processing and define, which actions shall be done before/after the
output of the user program.

Select the index card "Begin of processing":

Setup CMC file processing 5[

Eeqin of processing I F'ru:u:essingl End of pn:u:essingl Output repetitinnsl

™ Erecute reference un
% Standard order

) Special execution order..... IW

[T Mowve to position "Eefare pracessing” anfahren
™ Confirm start of processing
¥ Move to workpiece zero point

[ Start spindle drive Speed: ISEIEIEI Fiprm

k. I Abbrechen Ubermehmen Hilfe

Activate the function:
¢ Move to work piece zero point.
This has the following effect:

Before executing the first command in your NCP file by the interpreter the work
piece zero point, defined in "Machine positions", is approached.

If no work piece zero point was defined in the window "Machine positions", the
processing starts running out from the actual position of the tool.
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Select the index card "End of Processing™:

Setup CMC file processing 5[

Begin of prucessingl Proceszing End of processing I Dkt repetitinnsl

¥ Execute a reference min
¥ Standard order

" Special execution order..... I.-'l'-.LITEI

[ Move to position “alter proceszing” anfahren
[ Move to parking position
[ Mowve to home position

¥ Switch off spindle dive
[ Set default values of the output ports

k. I Ahbbrechen Obernehmen Hilfe:

Activate the functions:

e Execute a reference run
¢ Switch off spindle drive

The defining of these functions is not connected to the respective user program.
l:‘gD If you start another user program you should check up, if the adjustments should be kept.
6.1.6 Setting tool change

Select the Menu Setup - Control and click with the mouse to the tool
administration/changer station 1.

After activating the button ﬂl the input window for tool change and reference
positions is open.
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sertings x|
Pasitions | Valocities | Dptions |
Pastion Appioach o, | ¥ [mm] Y [mm] Zlmm] Al B[
T ool chanps positon AUTD 160 20.85 10 0
Stail pesition of 1ederence meamui=menl AUt [0 [1432s [-mersio [ |
Secirty plane(s) Fi a a 25 0
Last pashion befars lasl change AUTO
1| | i
Edi posshons | Dphons Referance heaght of the bool clamp
) i s f!_'i' z u] 5 5
'F‘l H ‘ * = ‘ e -M; b Ll

¥ Restoe las used miling poslion alles exaculien of ool changs
W Maove bo seciely plare(z) belore sxsculion of cibeal movemants

0% | Abbeechen | Ubsmehmen |

Please define in according to the processing task the coordinates for the best position of the
manual tool change by moving the axes with hand or entering with keyboard.
Please mark the line

Tool change position AUTO 160 2085 110 1] |

with the mouse.
¥l

Then please select the button _g_ﬂ . The menu for manual movement of the axes is
displayed.

Please do the same similar to define the work piece zero point.

More: 5.7.3.9 Menu Control - Machine - Manual movement

After selecting the button you can enter the coordinates with the keyboard.

More: 5.7.3.10 Menu Control - Machine - Setup machine positions

Please define the start point to reference the tool clamp by approaching the axes with hand.
Choose such a position, that the longest tool can be placed. During tool change a length
measurement of the new clamped tool, starting from this position, will be executed
automatically.

Select the line

| Start pogition of reference measurement AUTO 1] 143,225 33675 0 |

Teach the start position for referencing just as the teaching of the tool change position.
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Please determine the height of the clamp with a reference tool as base for the length

measurement after tool change . Clamp a reference tool, push the button
and the measurement of the reference height will be executed automatically.

TCHMan - Hand-operated tool change x|

boving to security pozitions(z)
Maving to tool change position

Pleaze chuck tool fr. 1 into the tool clamp.
Chooze "0K" to continue. ..

‘@ |=an ‘gul} ‘% ‘"@L o ‘51

Cancel | ] I

TCHMan - Hand-operated tool change x|

Pleaze chuck taol nr. 1 inta the toal clamp.
Choose "0F" to continue. ...

toving to security pogitionz(z]

taving to start position for reference measurement

T ool length meazurement

Meazurernent 1/2 -

‘@ |=an ‘gul} ‘% ‘"@L o ‘51
Cancel | [ 00 ]

After referencing the value will be enlisted and it is visible in this window.
Example:

|Heferenu:e height of the tool clamp

Sl [ s
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6.1.7 Program start

We recommend to use the mode ,Single step mode* (step by step) during the testing phase.

Please adjust this mode with the button ijl or with the Menu Processing - Single step.
This mode enables you, to follow the process step by step. After each command you can

change to the mode "Automatic" (button B ).

Start the output of the program with the button

il . .
+—=*| or with the Menu Processing - Start.

The first line of the program is highlighted with a beam. After every click on the button

start Ill the marked line will be executed.
In this way please follow also the annotations displaying in the status line of the

Screen.

After finishing the milling process, a reference run will be executed and the spindle drive will be
switched off according to the setting "End of the processing".
The result of your processing should correspond to this picture.
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6.2
6.2.1

Textual programming and output

Start of the program ProNC

Please unlock the emergency switch at the controller, at the machine or at power supply.

Switch on the power in front of the equipment using the green key (POWER), close the cover.

Please start ProNC with double click on the program icon = or about the menu bar Start -

Controller is powered up, PC boots up.

Programs - CNCworkbench - ProNC.

6.2.2

Activate the Menu File - Open or the button IEI and load the program contour.pal. out of the

More:

ProNC is loaded with the start screen.

[ aloiw

_;imgm premﬁ ;nmu |r{:“[n‘[ v E| % B0 veEe D]« o) SLeel)
| El[* Blef= alne—| ¥ o= =(=2| 2| 5 HE]

nm mm IY [}m __ lznjm = iﬂ 0.0 minls ‘

Fras Fi b dhplay Palp [ TmmWl &

1.4 Program call
1.6 Screen layout

User program open and compile

directory CNCworkbench\NCProg\Pal\Sample.

The program contour is displayed in the editing screen area.
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More:
5.2.2 Open file
3.1 The editor

Please compile the file contour.pal, so that you get a CNC program which is ready to start.

Please select the button El or the Menu Compile - Compile of contour.

In the fault case, i.e. syntactical errors are recognizing in the source program a error
list is shown to you. Please correct these errors, if required also with the help of the
programming instructions, and compile again.

Only a syntactically faultless source file can be processed after the compiling.
Without message the program is syntactically correct and can be started.

More:
5.5 Menu Compile
5.5.1 Error window
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6.2.3 Perform the ready state of the equipment

Unless not passed already please unlock the emergency switch at the controller, at the
machine or at power supply and close the cover.

Please execute a

Reset:

y L)

Menu Control - Reset or operator field Reset Control ==

button

with a resulting reference run.

Please pay attention to a harmless possibility to approach the axes.

! If you will get a failure message e.qg.

,»The module IMC4.DLL was not initialised*
or
the axes do not approach not at all

is this a hint for you, that the motion control and the settings are not correct.

In the dialog box "Control modules and settings" you have the possibility, to get an
overview about the configured modules and the defined settings.
If necessary you can change settings.

More:

5.7.1 Menu Control - Reset

5.7.2 Menu Control - Reference run
5.8.7 Menu Setup - Control

6.2.4 Program start

We recommend you to use a soft material e. g. polystyrene with the dimension of

approx. 200 mm length and 120 mm width to visualize the contour resulting after processing of
the file.

The programmed contour has a dimension of 180 x 85 mm.

The start point of the contour is X=20, Y=15 relative to the current work piece zero point. The
current work piece zero point is defined in this example program in the user frame file
contour.fra.

You don't have to fix the work piece zero point in the standard frame (window machine
positions) and not before the start of the program.

A stop happens at the beginning of the program; the work piece zero point can be defined
by teaching or editing.

We recommend to use the mode ,Single step mode* (step by step) during the testing phase.

Please put in this mode with the button ijl or with the Menu Processing - Single step.

113



isel-ProNC Operating Instruction

More:
1.6.2 Screen layout - Standard windows
5.6 Menu Processing

Start the output of the program with the button

—

T .
Ll or with the Menu Processing - Start.
@ The first line of the program is highlighted with a beam. After every click on the

button start Ill the marked line will be executed.
In this way please follow also the annotations displaying in the status line of the
screen.

6.2.5. Statements to work piece zero point

After start a reference run is executed.

This program has an user frame file.
The command TEACH causes a stop.

The dialog window "current geometry file ..." is displayed.
The file contour.fra out of the directory /CNCworkbench/NCProg/Frame as current geometry file
is displayed in the dialog Machine positions.

After mouse click on the geometry file contour.fra, put down in the task bar, (at automatic mode
the window appears automatically) a window opens analog to the Menu Control - Machine -
Edit machine positions.

The file contour.fra contains a frame with the name WPZP.

The inscribed values for the X-, Y-and Z axis are over taken in the user program as work
piece zero point.

Please check if the inscribed position is meaningful and if you want to make changes please
use the button Teach all.

—
Quit with OK and continue the program with the button gl .
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Current frame file: CCNCworkbench ' SCProg' Frame', Contour fra x|

Frame poskon | Move order | % [mm] | Y fmm]| 2 fmen] | A []] B fmm]|_C fme] |
WFEP AUTO 1026 11.06 | -2 0 1] 1]
| Edht pogshon fist | Optians [Cument WFZP
FRE FOET L FE] i
Bl s e gl o) lE
Flew Copy It [elete Hame Appoach Moveto  Special
order poshon  wzage
[ Edit posibane
L= ]
| 97 emam 2 H
Teachal Teach Teach Cicle Single
Edges v Middle % r-'hdch"r' cerber i pozitian

Hep | Cancel | [0k |

The functionalities of the dialog are also usable at editing of the user frame file.

The indication of a position to special usage is not reasonable, because the execution of
these functions occurs only, if they relates to the standard frame. That means, all setting
options in Menu Setup - Processing relates exclusively to the standard frame.

More: 5.7.3.10 Menu Control - Machine - Setup machine positions
Programming Instruction: TEACH

6.2.6 Program process

Before the execution of the first movement a dialog box appears on the screen.
Please decide at this stop, if you want to start or cancel the program. These query is offered to
the operator after each program run.
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ISy

W Britl” - Coednrpual e _.‘lmﬁ]
Fim  Fct ireet Comple Procemng ool Selup WView Sirdos

o [ o | it

Ras i iiasiiiasbiia s ia s bisa iR i i it iilsl

: subroucine 100: Aciual |0 Fpm

P
B 2| A o —
2|
=Y

: can be copplated by che ussc...

HD4 Tesch \\l‘) shoud the program be started?

FeCurn |- - -| -
—— [ E
Plesds | [=
g - ko j startc of The maln program |'.._l' AL E =
I — RN R R PR RN R TN R AR AN ERR AR AR Do 0 -
_‘ﬂl ml —ml Froghegin
e e e R e e e S ——
________ L LTI [l -~ iS5 it i i apgabcabion program B =] 5| @
M4 an COM1 ND) Type cha - rk pie

e '"?F’ HLe; | WOS @1 = WPZ _

f Eive che © Hein |
JJE'J jﬂ Jrr:lnmn:. _ _J : .J
| o | GRS |
&I 1' ‘_'IE'_I Ez:::lt-np the progoam. .. :
100% | Cvende o 7 | L P

1 A 0.0 mimids

000mm [V0OOmm [Z00Omm | 0™ ‘
Prass Fi bo dipliy help ' gFaxs=a | WM =

More:
Programming Instruction: Request for an operator dialog

After transfer of the WPZP in the user program a fast movement to the coordinates of the
frame in X and Y direction is executed.
The sink of the spindle in Z direction is executed after switch on the spindle.

The transfer of the frame WPZP into the variable R1, R2, R3 you can visualize by
showing the system monitor (Menu View - System monitor).

x
" ariable | W alle 'Y
£Time 11:55:42 i
RO 0.000000
A1 10.250000
Rz 11.050000
R3 -2.000000
R11 0.000000
R12 0.000000
IPOST OY0Z0A0B:0C0
< |
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More:

1.6.3 Screen layout - Additional windows
Programming Instruction: R variable
Programming Instruction: P variable
Programming Instruction: Q variable

With the command WPZERO the approached point is set up as new zero point. All coordinate

values with absolute measurement relates to this point.

This is the confirmation, that the current zero point was set.

The coordinate values of the work piece zero point highlighted with the token & are

displayed In the combined position /velocity display.

H:Frll"il' Coeasiir jaal

Fis Ect Insert Compde Proceszing Control  Sebup Ve Siedow 7

SRR R R e

In the window "Position" the values of the axes X, Y, Z get the value zero and the
display changes its color from black to blue.

=|o x|

NOL Type reference run in all axes... =
HO2 Ref

HO3 Type chapoe oo coreeat che rera point of the work pie
N0 Temch

ROS g1 = WPIF

sdeive bhe contour 1000 timew:
For RiDO=1, 1000, 1
HE Al=Hes=sg=lox TESHD "=hould the progrem be =starced?®
Ef Rim=IDHO
Type atop the program. ..
Aboct
Elas
TYPE processiog will be started...
EndIf
HlO0 Type drive to the gero point of the work pileoe X e
WiS Pl = Qi:X B2 = Q1:¥ R3 = Qi:1
Hid Fastibs XRi YEZ FasacWel 4D
MZS Type =pindie on (opeed S000 Cpm,
N30 35000 3CLE
W35 Type drive down to the surface of che work pilece. .
W40 Faatibs IR
P B naw Zero painc:
1% @plero
Typs dcive Lay iye
MES  FaafPhe Y20 Y15 77

clockwise] ...

100%  Divemde 4] | 4
0.5 1105 20 A 000 s

4 0.00 mm Y 0.00 mm 0.00 rmm

Prass FY bo dispdiy belp

T

‘-LEE ;dmwm

More:
1.6.2 Standard windows
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The following linear path commands and circular interpolations produce this contour.
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Glossar

DLL

Dynamic-Link-Libraries are software modules, containing one or more
executable functions and they are stored as independent files. They are
called from the main program during run time of the main program, linked
to the application and executed.

goto-instructions

Added label, written from the compiler into the CNC target file during the
compiler run

Module

Controller (e.g. a Stepper Motor Controller) or a device (e.g. a converter
for a main spindle) or a Interface Card (e.g. the Servo Motor Control
Card or Multi-I/O-Card) or a hardware (e.g. a CAN Field Bus Interface)

Rich Text Format

All formattings are stored. Formattings are converted to instructions,
which can be read and interpreted from other programs inclusive of
compatible Microsoft programs.

OEM

Original Equipment Manufacturer
Company which uses components of other manufacturers and sells
under its own name

SC-Module
Security Circuit Module

Accessory device for Security Circuit of CNC Controls

Work piece zero point

Exposed point (e. g. the left lower corner of the work piece in the X-Y-
plane) is taught or measured with the tool in the manual mode
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Approach order.........cccccevveeeeeniiieeeiiieenn 79, 80
automatic start ..o 8
B

Bin directory ..., 39
binary iNPUts .......c.oooiii 84
block operations............ccccoovvviiiiiiiiii 35
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Control - Machine - Setup machine positions. 78
Control - Machine — Activate work piece zero

POINE L. 73
Control - Machine - Approach...........c.ccceee..... 74
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D
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Edit positions........ccccceveeiiii e 80
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error liSt ..o 66
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File - Print ... 50
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H

Help directory ..., 39
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IMS6 Controller .........cceeeeviieieiiiee e 42
Input and output ........ccoeeiiiii 44
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Insertbranches .........ccccovviiiiiiiiiiiiiii, 63
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Insert subprogram ...........cccoeeeeieeiniiiiiiieeeeeenn, 54
installation ... 8
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Menu WINOW ..., 98
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Motion control..........ccccceeiiiiiiiiiiiiiecceceeeeeeeeeeee, 43
Motion control DLLS ..........uuuuiiiiiiiiiiiicieeeenn, 10
MOLION MOAES......ueiiiiiiiii e 77
N

NCCHLINT .o, 22
NCProg direCtory ........cccceviiiiiiiiiiiiieeeeeie 39
o

Online path calculation............cccccoviiiiinnineen.. 71
Open Datei......ccceveviiiiiiiiiiii e, 37
operating surface ..........cccoeceeeeiiien e 14
OPLIONS .. 86
Options-UNits ..o 87
Output - Single step ....coovvveiiiiiiee 68
Output automatic mode...........cccccceeeeeiiiiinneen. 68
output port......oooooi 84
Output-Finish........cccooi e, 69
Output-Start...........cccocieiiiie e, 69
LO11]1 18] 5] (o] o F PR 69
OVEITIAE. ... 83
P

PICR .. 92

possible applications ...........ccccccoiiiiiiiiinne 12
Print ..o 37
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program Call..........cooeciiiiiiiie e 9
Program iCON.........ccoeccuvrreeeeeeeeeiennns 8, 9,99, 111
Program sKip........oooocciiiieiiii e 70
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programming method ..........cccoccviiiiiiene e, 12
[o]o] o oA o1 I SRR 22
Pro-PAL ....oooiiiiiiie et 10
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Rapid traverse ..o 70
referencing the tool clamp ..........cccccvevernnen. 96
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Replace.......ccccooovii 36, 52
RepOort file ....uvveeeeeeeeiee e 31
ReStOre .....uvveiiiiiie e 37, 51
Rich Text Format.........cccoccooiiiiiini e, 12
Robot and Handling systems............cccceeennee. 12
RTF e s 12
S

SAVE..eeiiiii e 37
SearCh ..o, 36, 52
Security CirCuit-........cccoeeeeviiie e, 20
ST Yo 1 o SR 8
Servomotor control card ...........cccceeeeiiiereeennen. 42
St SKIP iieiiiicee et 70
set Up Printer......cccvveeevee e 49
LS T2 U] o O 44
Setup - Interpreter ... 88, 89
Setup-Controls..........ccceeriiiiiiii e, 90
SIdE VIEW . 50
slide control............oeoiiii i 83
SPECial USAQE.....ouveiei it 79
Special USage .........oocveeeeiiiiiieiiee e 80
Spindle control............ccccovieiiiiiieeeee, 44
Spindle on CloCKWISEe ..........ccoeeeeiiiiiiiiiieeeeee, 83
SpiNdIE-DLLS ....vvveeeiiiiiieeee e, 10
STACK e 39
standard geometry file.......cccccceeeeiiiiiiciinne. 29
Start position for referencing ..........ccccceeeen. 95
Start the compiler ..., 38
SEALE e 44
status bar ... 16
StdFrame.fra.......ccoooooiiiiiii 29
subdirectories ........cccooviiiiiii e 39
symbol bars ..., 97
syntactic analysis.......cccccovviiiiiiiiii e, 38
System requirement ..........ccccceeiviiee e 9
system variable.........c..cccoovcciiiii e, 19
T

Task of the compiler.........ccccceveeieiiiicciiiieeen. 37
Temp direCtory.......ccooeee e 39
textual programming.........cccceeeiiiieeeniiieeeennne 23
tool change position............ococceiiiiiiiiiieeenne 95
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U

UNO . 37, 51
UPMVA/12 oot 42
user geometry file .......cccoeeeiiiiiiiiiii 29
UVE 8112 ..ot 42

\Y

variable file
VeloCiY ...cooeieeee e
version access
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