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1.1 Hardware construction

The control system 900 consists of two components:
- chassis with slots for the plug-in modules

- operating panel in the housing or with planner front for the cabinet installation

1.11 Modules

Environment conditions

Operating temperature Oto +50 °c

Storage temperature -10 to +60 °c

Dampness 10 to 90 %, non-condensing

Chassis with 1, 2, 4 and 8 slots for the accommodation of the modules.

The individual chassis can by plugging together to be line up.

Back-up battery PB Buffering the RAM Memory (+3,6V)

Bus termination BA Termination of the internal bus system

Power packs NG 4 +5V/ 4A and £15V/0,2A Chassis with 1 slot
NG 8 +5V/ 8A and +15V/0,5A Chassis with 1 slot
NG 16 +5V/16A and £15V/ 1A Chassis with 2 slots
NG 24 +5V / 24A and £15V / 1,5A Chassis with 2 slots

Central processing units

CNC 32Bit/ 64Bit ETH for all CNC and PLC Functions,
user memories 1,5MB / 3MB for NC programs and parameters,
flag memory 60kB.

CNC 32Bit / 64Bit for all CNC Functions
as well as alternatively for integrated / all PLC functions,
user memories 1,5MB / 3MB for NC programs and parameters,
flag memory 60kB.

PLC 16k / 64k High performance RISC processor for all PLC Functions as well as
NC functions with POS modules,
Flag memory 60kB, Program memory for 16k / 64k of instruction.
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1.1.1 Modules (continuation)

AXis modules

Axis module AAZ1
Axis module AAZ2
Axis module AAZ4
Axis module AZA2
Axis module AZA4L
Axis module ASM

Axis module SERC

Digital I/0O modules

Input module EK
In / output module AEK
Output module AK
Output module AK2
Relay module AKR

Analog I/O moduls
Digital-analog converter DAW?2

Digital-analog converter DAW4
Analog-digital converter ADW4

Communication modules

Logs COM
Ethernet connection ETH
Connection of peripheral AS |
CAN bus connection CAN

Addition modules

Koppelmodul KOP

passively, for 1 analog triggered axis, incremental
passively, for 2 analog triggered axes, incremental
passively, for 4 analog triggered axes, incremental

passively, for 2 analog triggered axes, absolutely
passively, for 4 analog triggered axes, absolutely

passively, for 3 stepping motors

aktiv, for 8 digitally triggered axes
with SERCOS LWL Interface

max. ones 1024 in and outputs

32 inputs
16 inputs, 16 outputs (0.5A)

32 outputs (0,5A)
16 outputs (2A)
16 outputs

two-way
fourfold
fourfold

programming processor module for special applications
connection of the system PLC 900 to the Ethernet
peripheral connection of peripheral device

connection to the CAN bus for drives and 1/0

to couple of two groups of chassis (PLC CPU)
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1.1.2 Examples of CNC controllers
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Example of a CNC controller of 4 axes

Chassis with:
4 slots for Power pack NG4,
Central processing unit CNC (32bit),

Axis module AAZ and
AEK module.

1 Back-up battery
(left at the chassis beside the power pack)

1 Bus termination
(on the right attached at the chassis)
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Example of a CNC Controller of medium
performance of 8 axes

Chassis with:
1 slot for Power pack NG8,
1 slot for central processing unit CNC (32bit),

8 slots for Axis modules AAZ and
[/O modules.

1 Back-up battery
(left at the chassis beside the power pack)

1 Bus termination
(on the right attached at the chassis)
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1.1.2 Examples of CNC controllers (continuation)
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Example of a CNC Controller of high performance of 16 axes

Chassis with:

2 slots for Power pack NG16,

2 slots for Central processing unit CNC (64bit),
4 slots for Axis modules AAZ,

8 slots for I/O modules.

1 Back-up battery (left attached at the chassis beside the power pack)

1 Bus termination (on the right attached at the chassis)
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1.13

Operating panel CNC910

- LCD-Bildschirm TFT
- Resolution
- Colours of 4096

- Touch screen with resolution

- Run-time memory DRAM
- Flash disk memory

- 42 function keys, of it 15 freely shapable

- PLC Keys with display on the LCD Display

- connections

- machine operating panel
(integrated)

Operating panel CNC920

Operating panels

CNC 910

6.5 -Illlllll-.

640 x 480
256

1024 x1024
16MB

8MB

@IIEB@EEI@I
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1 Ethernet RJ45
1 serial interface

1 emergency stop
1 key-operated switsch
2 potentiometers

7N bwo CNC 920
- LCD-Bildschirm TFT 10.4* N
- Resolution 640 x 480
- Colours of 4096 256 rlw ]m_[m
- Touch screen 1024 x1024 ‘ o oRTEN - _ —

- Run-time memory DRAM 16MB

- Flash disk memory

- 42 function keys,
of it 15 freely shapable

- PLC keys with display
on the LCD display

- Connections

- Machine operating panel
(separately)

1 Ethernet RJ45
1 serial interface
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1 emergency stop

1 key-operated switsch

2 potentiometers

1 illuminated push button
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1.1.3 Operating panels

Operating panels RC910
for the mobile application

in the versions (from above):

Standard,
with handwheel,
with joystick

- LCD LCD-Bildschirm TFT

- Resolution
- Colours of 4096

- Touch screen with resolution
- Run-time memory DRAM

- Flash disk memory

6.5"

640 x 480
256

1024 x1024
16MB

8MB

- 42 function keys, of it 15 freely shapable

- PLC Keys with display on the LCD Display

- connections

- machine operating panel

(integrated)

1 Ethernet RJ45
1 serial interface

1 emergency stop

1 key-operated switsch

2 potentiometers
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1.1.3 Operating panels

Operating panel CNC 900
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Wide Color LCD TFT,
VGA diagram (640 x 480),

512kB EEPROM for user specific
masks and 256k flash drive,

Integrated function keys, cursor keys,
numeric key block,

Separate keys for axis selection,
keys for machine functions,
Peripheral device interface,

1 serial interface,

emergency-stop key,
2 potentiometers and key switches,
2 control elements (optional)

Operating panel CNC 900C
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Wide Color LCD TFT,
VGA diagram (640 x 480),

CPU Pentium compatibly, 2200MHz,
RAM Memory =16MB,

Hard disk = 3,2GB,

Floppy disk drive 3.5" 1.44MB,
ASCII foil keyboard (optional),

Integrated function keys, cursor keys,
numeric key block,

Separate keys for axis selection,
keys for machine functions,

Peripheral device interface,

1 parallel and 2 serial interfaces,
2 free slots,

Emergency-stop key and

2 potentiometers
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1.2 Software construction

1.2.1 Overall view

The required software consists of several components:

- PLC900 for the programming of the adaptation program
(manual for the machine manufacturer)

- PROMA to the programming of the graphic control surface and display
(manual for the machine manufacturer)

- CNC900, the CNC Core

- WINBV for operating system administration with CNC910 / CNC920 / RC910/ CNC ETH (10.1)
- BV.EXE for operating system administration with CNC 900 / CNC 900 C (10.2)
- DLL for operating system extension

- NCARC for the archiving of the NC programs (10.3)

in this manual operation and NC programming for the CNC user

Edition 03.2004 1-9
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1.2.2 Software input with operating panels CNC910 / CNC920 / RC910

Configuration with PC

hiwo CNC 910

The graphic control surface is charged
over the CNC CPU into the EEPROM

B I memory of the control panel.

buwo

reee NC programs, parameter lists and axes
] machine data comes into the RAM

i memory of the CNC CPU. BACKUP into
j[he EEPROM memory of the CNC CPU
Y[ DS (e PSS is possible.

Also the PLC interface is situated in the
EEPROM memory of the CNC CPU.

Hybrid cables

with data line

and lines for
Emergency-stop key,

o oo §O

Release button, Connection
24V supply cable RJ45 H
) Ui E
Connection °
cable RJ45

PC programming software PLC

1-10 Edition 03.2004
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1.2.2 Software input with operating panels CNC910 / CNC920 / RC910

Configuration with networks

bwo CNC 910

o)
) =%
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The graphic control surface is charged
over the CNC CPU into the EEPROM
memory of the control panel.

=

o |

buo

RC 910

— NC programs, parameter lists and axes
machine data comes into the RAM
memory of the CNC CPU.

BACKUP into the EEPROM memory of
the CNC CPU is possible.

Also the PLC interface is situated in the
EEPROM memory of the CNC CPU.

e = A 1 -
20 e o B i
3 [ S e s

1 3
i
CeerromE

[ Q]

Hub / m L] B = ] I ‘
Router _1
oo
| L]
Connection : E
cable Rj45 Ak
g
|
Connection
cable Rj45 E
Hub / = EQ
Router

Server

Company-owned
Intranet up
Ethernet base
LAN
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1.2.3 Software for data tansfer between CNC Operating panel and PC

WINBV

Software on a PC to controlling of the CNC.

g
§

3

Display of the CNC
on PC shown

JJJJ_IJ_IJJ

IEEI:E&E

CNC becomes of
PC serves

-I:EEKIL&I_

jdjﬁiﬂjjjj

The display of the CNC is illustrated on a PC. The control can be served then from the PC.

Thus can be implemented:

* Diagnosis locally

* On-line remote diagnostics
* Operating system care
 Data adminstration

» Data protection

* NC archiving

Details in addition in this manual paragraph 10.1.

SERVER

Software on a PC for data transfer with the CNC.

CNC 920

_IJJJJJJJJ_I
Bk sl
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e
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jdjjjjjJJJI

7 N
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By the CNC can be accessed the drive assemblies of a server. Several controls can be connected
at a server and load NC data from the server or save on the server.
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1.2.3 Software for data tansfer between CNC Operating panel and PC

WINTERM

Software on the CNC Operating panel to the control PC

| H

CNG 820
) ) 12 ) )
-

Display of the PC
on CNC shown

EEEEEED
i
'.iI i

Mwwﬂﬂﬂﬂ CNC administer/starts
. programs on PC

foamEEeE

On the CNC Operating panel the display PC is illustrated.
From the CNC Operating panel programs on the PC can be started and managed.
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1.2.4 Software input with operating panel CNC 900

" YololoIolo
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L000ad @llll Qaa

22 oid 5588 SR8

Transducer set P-LINK 900

Cable Cable
connection connection
' peripheral ‘ ' operating
V24 interface panel

The graphic control surface is charged with PROMA
into the EEPROM memory.

NC programs, parameter lists and axis machine data
are charged into the RAM memory of the CPU.
Backup into the EEPROM memory of the CPU is
possible.

Update of the CNC system software is possible with
the operating system management program BV.EXE.
For this a transducer set (P-LINK and cable
connection) is necessary.

Also the PLC interface program is charged with
PLC900 into the EEPROM memory of the CNC CPU.

§o
§o
§o
§o

and cable connections

' service'

offio oo oS- o
ofS> o[ o[EEo oM

i
o
i
o
i
9]
i
o

off o oo o[- oo

Ll
[T e

28

Cable connections
' prog. device '
20mA interface

PC programming and data protection software

PLC900 PLC program
PROMA Graphic control surface
NCARC NC archive program
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1.25 Software input with operating panel CNC 900 C
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Cable connections
' operating panel '

Transducer set P-LINK 900

and cable connections

'service'

The graphic control surface is charged on
the hard disk.

NC programs, parameter lists and axis machine
data are charged into the RAM memory of the
CPU. Backup into the EEPROM memory of the
CPU is possible.

Update of the CNC system software is possible:
- with operating system management program
BV.EXE. For this is a transducer
Set (P-LINK and cable connection) necessarily.
- over /O traffic.

Also the PLC interface program is charged with
PLC900 into the EEPROM memory of the CNC
CPU.
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Cable connection
" prog. device

PC program software PLC900

Edition 03.2004



CNC 900 INTRODUCTION ””l”

1.2.6 Software programs

Bootstrap loader (Boot software or Booter)

The bootstrap loader for the CNC900 is on the boat PROM (purchase number 084076) of the CNC
module. The CNC module is delivered with the topical status of the bootstrap loader.

Operating system often commodity consisting of the files

-'BS900* BWO standard operating system for CNC900
-‘DLL® BWO library software for customized operating system extensions.

The operating system software for the CNC900 is on the FLASH EPROM of the CNC module. The
CNC module is delivered with the topical status of the operating system often commodity.

NC program
In the buffered SRAM memory of the CNC module the following data are stored:

- NC programs

- parameter P

- machine data q or P

These data can be read in or output with 1/O traffic over the operating panel (V.24 peripheral
device interface). In addition the archiving program , NCARC , can be used.

Operating system management program BV.EXE

With BV.EXE valid operating system and library files can be burned in the Flash EPROM of the
CNC module. Furthermore BV.EXE offers different auxiliary functions for the administration and
archiving of operating systems, libraries as well as NC programs and CNC parameters.
Programming software PLC900

With the programming software PLC900 can be created on a PC a machine-specific interface
program.

Programming software PROMA

With the programming software PROMA can be created on an IBM-compatible PC

(with VGA 640 x 480) a machine-specific graphic control surface. A control surface consists of
several frames, which are summarized in a project.

1-16 Edition 03.2004
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1.2.6

Software programs (continuation)

CNC CPU ; Boot
CNC kernel
' ' PLC task
CNC DLL (optional)
Flash memory Flash memory
o (EEPROM)
O can also
s e BV.EXE » CNC >
n read,. cntrol system
described (BS900.SYS)
become RAM memory —> CNQ—DLL >
(optional)
PLC900
PLC programm store with
= PLC program RatE
5 PLC flag EEPROM
= can also memory
S [¢—pLCIOOEXE [ PLC program
8 charged «—— | (PLCOBJ)
o become Parameter
memory Channel 1 -
Ch with 10 : 170
P.. save the
q0 = parameter
. q1 with EEPROM
o Machine Q2 identifier
= data file |
S a3
S Tool data, : oA
) PARAM
X >
§ Points of zero... Lor max 30 000 ( :
via I/O traffic to max 60 000
with g10: 175
save the
NC memory programs
o and cycles
= NC NC programs
S < | program, and cycles NC programs
@ and cycles
(]
S le Cycles | _f 76 (NCZYK)
8. via I/O traffic : with q10: 176
P4711 save only
P.... the cycles

Edition 03.2004



CNC 900 INTRODUCTION ””l”

1.3 Software - components / - version check / - update

Note: in the following text xxx the 3 digit version number always means

1.3.1 operating panels
Software components CNC900 CNC900C
BWO standard Installation in C:\CNC900C
Operating system CNC900.RCE| CNC900X.EXE or
CNC900X.DLL in connection with one
machine-specific application
User surface / screen SHOW_E SHOW_E

further one required files in C:\CNC900C :

- RTM.EXE subroutine for CNC900X.xxx

- DPMI16BI.OVL "

- PROCEX.DLL "

- CNC900X.CFG configuration file for
CNC900X.xxx

- PLC_EDIT.EXE text editor

Software version check

CNC900.RCE , CNC900X.EXE , CNC900X.DLL :

Dive with current control surface into the diagnostic display (soft keys F6 + F7 press at the same
time, return with F1).

Here becomes with * operating panel software: CNC900X.EXE/DLL:* the time stamp of the
operating panel software displayed.

SHOW _E :

Dive with current control surface into the diagnostic display (soft keys F6 + F7 press at the same
time, return with F1).

Here becomes with * status SHOW_E: * Project name and time stamp displayed or

during switching on routine is displayed the SHOW_E project name and time stamp in the line with
‘ test operating panel ‘.

Software update

CNC900 bringing in CNC900.RCE or SHOW_E with PROMA.EXE
or the operating system management program BV.EXE

CNC900C copying of the system files into the work directory
(BWO standard installation in C:\CNC900C)
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1.3.2 CNC CPU

Software components

CNC CPU type: 083671 before index C 083671 from index C 084564
(without FLASH file system) (with FLASH file system)
CNC-Betriebssystem BS900.xxx BS902.xxx BS910.xxx

All 3 files are packed together in BSxxx.ZIP.

CNC-DLL (optionally and customized)
DLL DLL3264.xxx DLL6464.xxx

Both files are together packed in DLLxxx.ZIP.

Information to the FLASH file system (not with 083671 before index C): (see q10:501)

Contents of the FLASH file system with a CNC CPU 084564 look about as follows:
(/O traffic picture)

FLASH-DIR

SYSTEM -> BS910.SYS  01.01.1999
BS910.SYS 01.01.1999
PARAM 01.01.1999
Optionally :

NCZYK 01.01.1999
PLCOBJ 01.01.1999
DLL64 -> DLL910.SYS 01.01.1999
DLL910.SYS 01.01.1999
PLC_BIG 01.01.1999

date displays: Day, at that the file in the FLASH memory one stored
(independently of the time stamp of the read in file).

Edition 03.2004 1-19
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1.3.2

CNC CPU (continuation)

Software components

SYSTEM ->

BS910.SYS
or
BS910.SY1

PARAM

NCZYK

PLCOBJ

DLL64 ->

DLL910.SYS

or
DLL910.SY1

PLC_BIG

LINK on CNC operating system
This entry is created automatically with the download of an operating system,
and points to the CNC operating system.

CNC operating system (fixed term)

Each CNC operating system is stored under this term.

Note: With the download of operating systems via I/O traffic alternates
extention between SYS and SY1.

stored machine data
(this file is created with q10:170)

stored NC programs / cycles
(this file is created with q10:175/176)

PLC file
only, if no external PLC is available

LINK on CNC-DLL

this entry is created automatically with the download of an operating system,
and points to the CNC DLL

If this entry does not exist, then also no CNC DLL is merged.

CNC DLL (fixed term)

Each CNC DLL is stored under this term

Note: With the download of operating systems via EA traffic alternates
extention between SYS and SY1.

Option for PLC program

If PLC_BIG is available, becomes the PLC program memory size of
16k statements on 64k statements quadruples.

(only with internal PLC in connection with PLC900X version 4.x)
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1.3.2 CNC CPU (continuation)

Software version check

CNC operating system : BS9...xxXx,

During switching on routine that becomes CNC operating system —
Status with date in the line with ‘ test BS * displayed.

or

With current control surface in the parameter editor ab q12

gl2 > version

gql3 : test character

gl4 ... g19 : time stamp

CNC DLL : DLL...xxx,

During switching on routine that becomes CNC DLL system —
Term with date in the line under * test BS ‘ displayed.

or

With current control surface in the parameter editor starting from 22

g22 > version
923 : test character
g24 ... g29 : time stamp
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1.3.2 CNC CPU (continuation)

Software update

There are 2 possibilities, in order to execute an update of an operating system status / CNC DLL.
- with the operating system administration program BV.EXE
CNC operating system (see also documentation BV.EXE)

With the function* FLASH ‘ - * WRITING ‘ is selected the file BSxxx.ZIP and loaded into the
FLASH Memory of the CNC CPU.

(BV looks itself up in the BSxxx.ZIP the suitable file to the available hardware. Naturally also
BSxxx.ZIP would know beforehand unpacked to be become and then the suitable file BS900.xxx,
@@@BS902.xxx or BS910.xxx into the FLASH memory be loaded.)

When storing in the FLASH the file name is changed! (e.g. with CNC_CPU 084564 after
Bs910.sys.

The LINK SYSTEM is set on the charged file.

CNCDLL

The flow is the same as with the CNC BS update.

DLLxxx.ZIP is charged or, depending upon hardware, DLL3264.xxx or DLL6464.xXxX .
When storing in the FLASH the file name is changed! (e.g. with CNC_CPU 084564 after
DLL910.SYS.

The LINK DLL64 is set on the loaded file.
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1.3.2 CNC CPU (continuation)

Software update

- via I/O traffic
CNC operating system

(Only with CNC CPU 083671 starting from index C and 084564 in connection with the operating
panel CNC900C and at least one CNC operating system version 090 of 21.10.99.)

In the EA traffic picture the suitable CNC operating system is marked and knocked against with
softkey F5 the copying process. (Same process as NC file copy of hard disk into the NC memory.)
The loaded file is checked now for correctness and written into the FLASH memory. All of this is
correct, after demand of the LINK is set, in order to use the loaded operating system with the next
system start.

The file name, with that is stored the CNC operating system in the FLASH memory is

CNC_CPU 083671 starting from index C : BS902.SYS

CNC_CPU 084564 : BS910.SYS

The file extention alternates between SYS and SY1 ; i.e. the current LINK is set on BS910.SYS,
becomes from safety reasons a file: BS910.SY1.

CNCDLL

The flow is the same as with the CNC BS update.

The file name, with that is stored the CNC DLL in the FLASH memory is

CNC_CPU 083671 starting from index C : DLL902.SYS

CNC_CPU 084564 : DLL910.SYS

The file extention alternates between SYS and SY1,; i.e. the current LINK is set on DLL910.SYS,
becomes from safety reasons a file: DLL910.SY1.

With q11:510 and q10:510 the current CNC DLL can be reset.

Notes
The time stamp in the FLASH file system refers to the time of the downloads!

The loaded operating system may not be packed (.ZIP)!

With q10:501 the flash contents can be checked. I.e. in the I/O traffic picture of the FLASH
contents are displayed now instead of NC memory contents.
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1.3.3 PLC CPU

Software components

PLC program
SPS programm name : customized

Software version check

In switching on routine the picture becomes with * test PLC ‘ term, test character and version
the PLC of program displayed.

or

Version check with PLC900X.EXE (see DOKU PLC900X)

Software update

with PLC900X.EXE (see DOKU PLC900X)
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1.4 Notes for the line-up

Memory resets (see the also following pages)

With the line-up and with unclear conditions in the FLASH memory the following steps should be
executed:

- Passing through of the switching on check with test parameter: No Restore
test NC memory: No Restore

Reset parameter and NC memory without store back of machine data and

NC programs from the FLASH memory.

- Loading of the machine data (channel descriptors, axis definitions, axis data) over
I/O traffic.

- Machine and axis configuration check.

- Memory of the characterized machine data into the FLASH memory of the CPU
(see g10).

- System switch off and restart.

- In the switching on checks in the test parameter ‘ resetting‘ ‘ input Yes
and in the test NC memory ‘ resetting * ‘ input Yes ‘.
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1.4 Notes for the line-up (continuation)

Test parameter

Possible internal messages
with the passing through of the
switching on checks with the
displays of * ok * or * defect *:

-‘far ones
- ' resetting * with Restore

- ' resetting * without Restore

Display Ok

Key of ‘ far ones ‘ (F1) press

Effect:
- The parameter values remain
received.

- Machine data becomes
from THE FLASH memory
not loaded.

- Channels and channel
descriptor are defined in
accordance with parameter
value.

Test Bedienfeld -

Test PLC

Test BS

Test Parameter

BWO9GG .PRJ 17.84.96 12:07:35
CHC_B1B Pz:50C6
CNC_B1B Pz:50C6 V2.0

SYS 906_1621
DLL dlldemo

29. 4.199%
28. 3.19%%

Loschen

Display Ok / Defect

Key (reset) press

Reset??

Key ‘Yes‘ (F2) press

Effect:
- The total parameter
memory is cleared.

- Parameter basic adjustment

one executes.

- Machine data becomes
from the FLASH memory
loaded (Restore) (q10).

- Channels and channel
descriptor are defined in
accordance with parameter

value.

display Ok / Defect

Key (reset) press

Reset??

Key (picture off) press
NO Restore??
Key ‘Yes* (F2) press

Effect:
- The total parameter
memory is cleared.

- Parameter basic adjustment
one executes.

- Machine data becomes
from the FLASH Memory
not loaded (No Restore).

- channels and channel
descriptor are defined in
accordance with parameter
reason in position.

1-26
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1.4

Test NC memory

Possible internal messages
with the passing through of the
switching on checks with the
displays of ‘' ok * or ‘ defect “:

- ‘far ones '’

- ‘ resetting * with Restore

- ' resetting * without Restore

display Ok

Key of ‘ far ones ‘ (F1) press

Effect;

- the NC programs remain
received.

Notes for the line-up (continuation)

Test Bedienfeld : 0Ok

Test PLC : 0Ok
Test BS - 0k
Test Parameter : 0Ok

Test NC-Speicher:

BWO9GG .PRJ 17.84.96 12:07:35
CHC_B1B Pz:50C6
CNC_B1B Pz:50C6 V2.0

SYS 900_1021 29. 4.199%
DLL dlldemo 28. 3.19%%

] 0
frei: B ges: 0

| Loschen

display Ok / Defect

Key (reset) press

Reset??

Key ‘Yes* (F2) press

Effect:

- the total NC memory
one resets.

- NC programs become
from the FLASH memory
into the NC RAM memory
loaded (Restore)

(see also q10).

display Ok / Defect

Key (reset) press

Reset??

Key (picture off) press

NO Restore??

Key ‘Yes ‘ (F2) press

Effect;

- the total NC memory
one resets.

- NC programs become
from the FLASH Memory
not into the NC RAM
memory loaded
(NO Restore), (see q10).

NC memory remains empty.
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1.4 Notes for the line-up (continu

b CNC 810

ﬁ[ﬁ] ﬁlﬁlﬁﬁ]ﬁﬁ]@

P
A

E@MEI

bo

RC 910

HE@IH!

EMZE.II...M
s B\ 3 () [

Connection
cable turned
(cross over)

ation)

Special cable 1:1
additionally also
the cores 5, 7, 8
and test adapter

for RESET
RJ45 O Reset
Testadapter Verbindungs-
kabel 1:1
RJ45
B EEERN
Connection
/ cable 1:1 Hub Connection
p/ RJ45 cable 1:1
RJ45
——

oEo oE=Ro

Server / Net
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1.4 Notes for the line-up (continuation)

Function of the test adapter

Actual the IP address of the CPU admits:
Test adapters toward ‘ normal [0 * put
to the loading of the operating system.

Actual the IP address of the CPU unknown:
Test adapters toward ‘ diagnosis [0 ‘ put.
Over the RESET key the CPU receives those
default IP address 172.16. 20.180

Normal [
[ asoubeiq

Diagnose [J
[ [ewioN
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1.5 CNC functions

Version CNC 32Bit ETH CNC 64Bit ETH
Standard | Export Standard| Export

Item No 085003 | 085008 | 085004 | 086004

Clock frequency 240MHz 240MHz

Flag memory 60kB 60kB

NC memory 1,5MB 3MB

Memory instructions 16ki 64ki

Parameter 30 000 60 000

Channels 4 8

Axis 16 32

Linear nterpolation in axis 16 | 4 32 | 4

Circular interpolation in axis 3 +13 2+1 3+29 2+1

Screw interpolation in axis 2+14 | - 2+30 | -

Spline interpolation . - . -

Polynom interpolation . - . -

 Function is only possible by standard design

- Function is not possible by export version
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15 CNC functions (continuation)

CPU dependent functions CNCE (32Bit) CNC (32Bit) CNC (64Bit)
Clock frequency 133 MHz 133 MHz 133 MHz
Flag memory 60 kB 60 kB 60 kB
NC memory 1.5 MB 1.5MB 3.0 MB
Parameter 30,000 30,000 60,000
Block cycle time <6 ms <6ms <15ms
Mounting gel clock <3ms <3ms 250 ps
Channels 2 4 8

Axes 8 16 32
Linear interpolation in 4 16 32
Circular interpolation in 2+1 3+13 3+29
Screw interpolation in - 2+14 2+ 30

Spline interpolation
Polynomial interpolation
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1.5 CNC functions (continuation)

» Several spindles

» Tangential axis

» Axes couple, reflect and exchange

» Restarting after abort

» Feed, corners, circle and outline dynamics

» Electronic gears

* Handwheel

+ Digital and analog drives

 Polar coordinates system

» Polar transformation

* Robot transformation «+ / tool coordinates / workpiece coordinates
» Axes and graphic simulation

» Coordinates turn, reflect and shift

* Measuring cycles and processing cycles

* Interpolation plane selection

* Tool radius path correction

» Automatic selection of linear and circular interpolation
 Zero points / zero point shift

» Outline path short programming

» Parameter calculation

 Diagnostic functions

** with max. 4 axes by export version
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15 CNC functions (continuation)

Diagnostic function status

The 7 section display * status * shows the hardware status of the CPU on.

Display Function

Segments circle everything in order, everything runs ‘ approximately ‘.
out CPU defectively, no voltage, display defectively.

0 CPU in the monitor operation.

8. hardware RESET.

1-9 hardware test after that boats.

if status remains 1 - 9, if the hardware test was not ok - > CPU defectively.

b writing in the flash, do not switch off.

E flashes error while the loading of the operating system.
El fatal error, please at BWO turn.

E2 fatal error, please at BWO turn.

F operating system is charged from the flash.

FO hardware error. Module or network failed.

F1 back-up battery defectively.

F2 voltage +15V defectively.

F3 back-up battery and voltage +£15V defectively.
F4 CPU fan defectively.
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2. Operating

2.1 Operating control functions 2-3
211 Operating panels CNC 910/ CNC 920/ RC 910 2-3
2.1.2 Operating panels CNC900 / CNC900C 2-15
2.1.3 Manual operating console (Teachpanel) 2-26
2.2 Switching on checks 2-33
221 Automatic operational sequence of the switching on checks 2-33
2.2.2 Flow of the switching on checks with acknowledgement 2-34
2.2.3 Flow of the switching on checks with error displays 2-41
22.4 Logo 2-48
2.3 Points of reference 2-49
2.3.1 Points of reference start automatically 2-49
2.3.2 Points of reference start by hand 2-50
2.4 Display keys and displays 2-52
24.1 Position of the function keys within the display frame 2-52
2.4.2 Adjusting the display brightness 2-53
2.4.3 Screen displays in the heading line 2-53
2.5 Selection menu 2-56
25.1 Start data 2-60
2.5.2 Dialog 2-71
253 Parameter 2-75
254 Machine functions 2-83
255 Tool datas 2-85
2.5.6 Zero points 2-88
2.6 Operating modes 2-91
2.6.1 Manual operation 2-91
2.6.2 Automatic operation 2-94
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2. Operating

2.7 Diagnosis 2-98
2.7.1 Messages 2-100
2.7.2 PLC 2-102
2.7.3 Axes 2-109
274 Oscilloscope 2-112
2.75 Additional information 2-117
2.8 NC editor and 1/O circulation 2-108
28.1 Selection 2-120
2.8.2 I/O adjustments 2-121
2.8.3 Program input 2-122
284 Copying 2-124
2.9 Program input according to DIN / 1SO 2-132
2.10 Program input also Teach in 2-137
2.10.1 Zero points setting 2-137
2.10.2 Program input with Teachen 2-138
2.11 Program input with graphic support (outline path) 2-139
2111 General 2-139
2.11.2 Inserting a point 2-145
2.11.3 Inserting a Straight line 2-146
2114 Inserting an arc 2-151
2.11.5 Inserting a chamfers or roundness 2 -156
2.11.6 Editing 2-162
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2.1 Operating control functions

2.1.1 Operating panels CNC 910/ CNC 920/ RC 910

The operating panels are conceived for the application at CNC controllers. The fully diagramable
color LC display and foil keyses with mechanical pressure point facilitate the operation.

Standard design CNC910
CNC 910

Dimensions 277mm x 227mm (width x height) .-........-.

(PR
\.J
(PR

Machine operating panel integrates

-'i e T e [h e

M.

s

(@

\
Py

¥

—
il I

E%EEEIII

Standard design CNC920
buo CNC 920

-
Dimensions 328mm x 310mm ———————

(width x height) EE [ |

Soll

Vorechub  IEEIIT]
Drehzahl )

|M Ipunkt -

Koord -Art -

Machine operating panel
separately

o
B

¥ 160.688 Y  160.088 |2  168.880 |A
B 8.800 [T 169.800 | |

Nl O 1

CEETET T

Dimensions 80mm x 310mm
(width x height)

S
4

r
s \.

»
=

)
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2.1.1 Operating panels CNC 910/ CNC 920 / RC 910 (continued)

Operating panels RC 910

The operating panels have an ergonomic

and manualfair form with a fully diagramable
color LC display and foil keyses with mechanical
pressure point, which facilitate the operation.

¢ )z ) re) rs) ) () ce) )

e )
: : : . T e biwo
Dimensions 310mm x 240mm (width x height) o — | — | a0
E] 0 m...:v TN - 110
Standard version RC910 [ —
are suitable for the application as mobile :
operating panels at CNC controllers or Xyl zlalBl ol o) o8
P gp ollers or as 53 [ ST [ Y

additional manual operating console for
a firmly built in operating panel.

H

(1){r2) ) () rs) e) o) v ]
=)

lm—un'_

bimo

RC 910

[ —
|Bewmannl

'--
[,

Execution with handwheel RC910

are suitable for the application as mobile
operating panels at CNC controllers or as
additional manual operating console for

a firmly built in operating panel.

L N L N ) [
© i | (]

ll—-l |-—«¢-I|l-|- I |~v—¢n I =

X ﬁ.[
B)=me)e) +

CEEEEEEED
EH- »

() x2) ra) (e ) re) o) ) 22

Execution with joystick RC910 e Do
is appropriate for the application at robotic D e re 1o
controls. In this execution robot and manual 7] | e
axes can be moved three-dimensional in | v
each case. T D
EEEEBBHHH@@
oS =)m-]e)e) +
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2.1.1 Operating panels CNC 910/ CNC 920/ RC 910 (continued)
Machine operating panel CNC 910

1 Feed override
2 Spindle override

3 Code switch 1
Program block-free

4 Emergency-stop key F 9
(]

2 ——
S %

3 —
R

Note: 4 —

Code switch 1 opener (21/22) freely

Emergency stop 2 openers (11/12 and 21/22) freely
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2.1.1 Operating panels CNC 910/ CNC 920 / RC 910 (continued)

Separate machine operating panel CNC920

1 llluminated push button

2 Code switch 1
Program block-free

3 Feed override

4 Spindle override

5 Emergency-stop key 2
3
4
)
Note:

Code switch 1 opener (21/22) freely

Emergency stop 2 openers (11/12 and 21/22) freely
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2.1.1 Operating panels CNC 910/ CNC 920/ RC 910 (continued)

Machine operating panel RC910

1 Handwheel or joystick,
during standard version emergency stop

2 Release button

3 Emergency stop with 1
handwheel and joystick 2
4 Code switch
Program block-free
5 Feed override
6 Spindle override
(not with joystick) 3
4
5
6

Note:

Code switch 1 opener (21/22) freely

Emergency stop 2 openers (11/12 and 21/22) freely
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2.1.1 Operating panels CNC 910/ CNC 920 / RC 910 (continued)

Control keys for PLC functions

1 2 3 4 5 6 7 8 9 10
IR
_0 |)l72]{r3| 74) 75| 78] 7] 78 [EEEE ]

In connection with further keys special functions can be released,
e.g. can with editor on/ off the touch screen activated or deactivated
become (to the cleaning of the screen).

2t09 8 PLC keys with LED on the display
can by the user as desired be marked
(with label strip e.g. T1 to T8).

10 additional 32 PLC keys with LED on the Touch screen
The PLC additive keys can be designated by the user as desired,

e.g..
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2.1.1 Operating panels CNC 910/ CNC 920/ RC 910 (continued)

Control keys for axis selection

1 2 3 4 5 6 7
.i.l... ...

1 bis 6 6 axis keys
Can by the user as desired be marked
(with label strip e.g. X, Y, Z, A, B, C).

\'

12 axis keys on the Touch screen,
Can by the user as desired be marked

e.g.

CNCI0a/KANAL 1 |[afLl I
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2.1.1 Operating panels CNC 910/ CNC 920/ RC 910 (continued)

Control keys for modes of operation

,;T‘@@@
+
iR

&

i 1[5
L
=
E

Qe
i

7 8 9 10 11

1 Manual mode

2 Switching in automatic mode: With the 1. Pressures becomes the sequential
block adjusted. Afterwards becomes when each
pressing key between sequential block and
single block back and forth switched.

3 Switching in positioning mode

4 Continuous traversed in the manual mode

5 Step by step traversed in the manual mode, incrementations freely definably

6 With handwheel traversed

7 Automatic home position and travel of point of reference

8und9 Push buttons for traversing the selected axis with manual mode

10 und 11 start and stop
The automatic program sequence is started or stopped
- in the positioning mode:  The NC block in the indication area is processed.
- in the automatic mode: The selected NC program is worked on.
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211

Operating panels CNC 910/ CNC 920 / RC 910 (continued)

Control keys for program input and data communication

1 Key function freely shapable, 1 —
e.g. graphic simulator. — | |l= E] — 8
2 Key function freely shapable,
e.g. cycle or info. pictures. 2 i | | —09
3 I/O circulation
Selection of the 1/O menu > |
to the data communication 3 S .\ 10
4 Block editor
o 4— I N | Ny | — M
5 Diagnosis
Information about conditions,
interfaces, parameters. 5 — | | T —12
6 Editor on
7 Editor off 6 :I r' l 13
8 Menu selection
7 — [ ?2 | —14
9 Enter
10 und 11 Beginning / end
12 und 13 Picture up / down
14 Additional information
Information about lining up
NC program.
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2.1.1 Operating panels CNC 910/ CNC 920/ RC 910 (continued)

Touch screen keys for manual mode and program input

Opening display
Selection menu

Menu screen 1

Selection keys on
the touch screen

Menu screen 2

Switching between
the menu screens

with key ||
(roll function)
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2.11 Operating panels CNC 910/ CNC 920 / RC 910 (continued)

Touch screen keys for input with numeric keyboard

The cursor press and
shift on a wished input
field .

The numeric keyboard
will during contact
an input field faded in.

Input break off:

With the finger press on
not with input fields
occupied place on that
display.

CHEREESKANAL 1 ) (IR I

16881
Requires the input

field hexadecimal
input, will the hexa-
decimal keyboard
faded in.

With 2 x pressures on

‘- “indication becomes
between decimally and
hexadecimal keyboard
around switched.
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2.1.1 Operating panels CNC 910/ CNC 920/ RC 910 (continued)

Touch screen keys for input with ASCII keyboard

With the program input
will a ASCII keyboard
faded in.

(1o [qu [ ¥ [le [o v 2 fu it fo]r]d
fsock a2 1o /e le Ju {3 fe e o]

[ I N M
F_TTT___T_TT_
B e [0 el [ [

C
I S S A il [ I

Special functions with WINTERM

The ASCII keyboard can be switched by hand: on / off - .

The contrast of the announcement of the ASCII keyboard can be adjusted.
It can be struggled so far that the keyboard appears only as background picture.

The key functions remain.
However one can read now also the text, which is under the keyboard.

Contrast of the announcement: more brightly - more darkly -
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2.1.2

Operating panels CNC 900 / CNC 900C

HAHD-DATEN

Vorschub LT

Drehzahl 188

Soll Ist

INuli.punkt

| Koord.-firt

Dver
120008 €]
| D .

ride

8.888

Xz)A)e)e)
Juludy

HERC©

OJO

80003
NOHEE

WIS
2o

NE HEER
) B CREE
3E UEEE

)
()

U
U

I

buwo

GNCI90/0

Www)
W)
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for control functions CNC900

F% S% ZOGREN

1 Emergency-stop key
During the pressing of the key all movements of the machine are interrupted
(analysis in interface control).

2t06 User or machine-specific allocation with CNC900C.
for example feed and spindle Override or programming block / freely.
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for control functions CNC900C

F% S%

HD

1 Emergency-stop key
During the pressing of the key all movements of the machine are interrupted
(analysis in interface control).

2t03 User or machine-specific allocation with CNC900C.
for example feed and spindle Override or programming block / freely.

4 Light emitting diode hard disk drive

5 Dikettenlaufwerk 3.5
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for control functions CNC900C with Windows operating system

ICNCBBE/KRNRL 1 [[EE [x [Step [e.61

HAHD-DATEH

Soll

Vorschub 16868

Drehzahl 168

INul 1punkt

D HEER
2e Uk

I Koord.-fArt

X 0.e88

a
Y EbEE

L

IU
L
U

buo

CNCg00C

S%

o010
NNEREE B8RO
000000 OB

2] o 2323

O
O

UE)
(.
W
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for control functions CNC900C with Windows operating system

F% S%

1 Emergency-stop key
During the pressing of the key all movements of the machine are interrupted
(analysis in interface control).

2t03 User specific or machine-specific allocation with CNC900C.
5t07 For example feed and spindle Override or programming block / freely.
4 Floppy disk drive 3.5 “and CD ROM drive
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2.1.2

Operating panels CNC 900 / CNC 900C (continued)

Operating controls for operating modes

1 2 3 4 5

/ )
4 4 4 4

. J

6 7 8 9 10
1 Manual mode. The selected axes can be moved with the manual keys.
2 Continuous traverse during manual mode.
3 Step by step traverse during manual mode. steps can be defined arbitrarily.
4 Traverse during manual mode with handwheel.
5 Approach home position in manual mode.
6 Switch on automatic mode (sequential block).
7 Changeover single/sequential block during automatic mode.
8 Switch on positioning.
9 Editor on
10 Editor off
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for axes selection

1 Axes keys

Selection: during manual mode for traversing the axes
during automatic mode for displaying actual values when the NC program is input.
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for manual and automatic functions

1 Manual keys
During manual mode for traversing the selected axis

2 Start and Stop
The automatic program sequence is started or shut down

- in positioning mode: the displayed NC block is worked.
- in automatic mode: the selected NC program is worked.
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for program inputting

2 Keys (seen from left side)
‘Change’ ‘Pos 1’ ‘page up’

3 Keys (seen from left side)
‘Clear’ ‘End’ ‘page down’

T
(
n

4 Cursor keys

5 Enter
Selected enter mode is activated and
program data stored.

/1]8 9 )

DE)E)

- [1)(2)(3)

2J9JlJ

&)~ (@

L enges - [ #)[ )
1

5 —
Note to adjusting the display brightness

=
&

With F6 (within the display frame down on the right) and g —
‘ picture up * display becomes continuously brighter.
‘ picture down * display becomes continuously darker.

_
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for display and data transfer

1 2 3 4 5
e
-
= CD K B>
- @)@
NI/ ||=:" Pe)
4
A
6 7 8 9 10
1 Graphics <-> Normal Changeover between graphics and normal.
2 Cycle patterns Display menu of all cycles provided.

3 Supplementary information Informations on current NC program.

4 Diagnosis Informations on status. interfaces. parameters.
5 I/O Selection of I/0O menu for data transfer.

6 Block input Cursor jumps to block number.

7 Skip block during inputting of block and Start menu.

8 Target-value = actual-value displayed actual-values are accepted as the programmed

values.

9 Clear screen When inputting the block. the old block is cleared.

10 Parameter calculation Parameter calculation can be carried out when the block
is being input.
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2.1.2 Operating panels CNC 900 / CNC 900C (continued)

Operating controls for machine functions

The machine functions are machine-specific and are determined in the interface.
A keyset is already provided on the operating panel for these functions so that extra keyboards are
not necessary. The occupation is only an example.

1 2 3

| | |
%)
13

\
[
m)

7

~
%

1 Automatic referencing
2 Tool change

3 Coolant on/off

4 Spindle left-handed rotation / stop / right-handed rotation

5 Help functions
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2.1.3 Teachpanel

, =

F%

O o

BOnE
 DEeo
- E
U e

(senae | DpAIO)

Note!

Off safety reasons may the manual operating console (TP)
only with switched off machine to the main operating console (CNC900)
to be connected or from it separated.
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2.1.3 Teachpanel (continued)

Operating controls for control functions

1 Emergency-stop switch 1 1
2 Display field

3 Release button
4 Key-operated switch 2
5  Feed override 3 _‘ g o Fo%
6 Handwheel 4
)
6
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2.1.3

Teachpanel (continued)

Operating controls for axes selection and for operating modes

1 CNC keys X,Y,Z,A,B,C, U, VW )
6
2 Manual operating mode @
M7
3 NC editor B .
2)(c) w8
4 +/-
2 @). NC' »{»«l@ 9
5  Enter 3 - 10
4 + | -
6 Handwheel operating mode
7 Step by step operating mode S UsziEl s "”’0
8 Continuous operating mode
9 PLC keys, G functions
10 Target-value = actual-value
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2.1.3 Teachpanel (continued)

Functions

Emergency-stop switch

With the application of this switch, all machine movements are stopped immediately (evaluation in
the interface control).

Key-operated switch

The teachpanel is switched on and off with the key-operated switch.
The machine operating panel is also activated/deactivated simultaneously by this action.

Attention:

The teachpanel has to be switched on before you enter the machine area of risk and before
switching off the teachpanel, you have to leave this area.

Release button
For safety reasons, the release button circuit is required to be connected in such way that the axes

can only be moved as long as the button is depressed.
When it is released, all axis movements should come to an immediate standstill.

Feed override

The programmed feedrate (manual data in P8755) can be steplessly adjusted with the feedrate
potentiometer.

Display

TP acti ve

The display field consists of a single line of eight characters.

When switching on the teachpanel, the display ‘TP active’ appears.
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2.1.3 Teachpanel (continued)

AXxis selection -

When pressing an axis key, the corresponding LED is switched on. The actual value appears in the
display. Non existing axes can not be selected. Only one axis can be selected at a time.

When switching on the teachpanel, no axis is selected.

Continuous operating mode @

The operating mode ‘continuous’ is selected with this key. When pressing the key, the LED is
switched on.

The selected axes can be moved with the key + or -.

Step by step operating mode

The operating mode ‘step’ is selected with this key. When pressing the key, the LED is switched on.
The actual step width appears in the display (e.g. 0,01; 0,1; 1; 10).

In the list of parameter P8763 to P8769 you can find the selectable step width.

The step width can be switched over by pressing the key again.

The selected axes can be moved with the key + or -.

Handwheel operating mode

When pressing the key handwheel, the corresponding LED is switched on. The actual handwheel
factor HF (e.g. 1, 10, 100) appears in the display.
In the list of parameter P11407 to P11409 you can find the selectable handwheel factor.

The handwheel speed factor can be switched over by pressing the key again.
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2.1.3 Teachpanel (continued)

Manual operating mode @

This key starts the manual operating mode. The LED is switched on when pressing the key.
When the key is pressed, the actual feed appears in the display.
Further operating modes are not acceptable on the teachpanel.

Menue

This key activates a menue for the simulation of PLC keys 1-12.

When pressing the key again, the G-functions G1, G2, G3, G123 appear which can be selected
with the keys + / - and they can be input in the block editor with enter.

Target = Actual

The actual position of the axes set in parameter P8747 are overtaken to the block editor with
target = actual.
The block is stored with the key enter.

s+ i)

The selected axis moves in positive / negative direction with the selectedmode (continuous / step /
handwheel).

With these keys
- you can scroll the block number while the NC editor (display ‘n’ + block number) is active,

- you can move the axes in manual operating mode or active block editor
(display ‘N’ + block number)

- you can scroll PLC keys and G-functions when the menue is activated (key M).
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2.1.3 Teachpanel (continued)

NC editor

The NC editor is called up with the key NC.
The program which is activated by pressing NC is specified in the parameter P11145 and the
block number is specified in the parameter P11146.

In the display of the main operating panel, the actual program with ‘n’+block numbers appears.
A block can be selected in the program with the keys + / -.

The block editor with the selected block is called up with the key enter.

In the display of the main operating panel, the actual block with ‘N’+block number appears now.
The block can be edited now. E.g. the actual positions can be overtaken at the teachpanel with
target = actual. Further modifications of the NC block are possible parallel to this at the main
operating panel.

The NC block is stored by pressing the key enter again.

At madifications within a program, the display ‘n’+block number appears again in the main
operating panel. If a block was edited at the program end, ‘N’+block number appears in the display
of the main operating panel. A new empty block is inserted with a new block humber, that consists
of the last block number +10.

Function in the NC program: The selected NC block is stored in the block editor with the key
‘enter’.

Menue function: The selected PLC key is transmitted to the PLC with the key enter or
the G-function standing in the display is written into the block.
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2.2 Power on tests

The display field is activated after swichting on the control. The control starts a self-test. The

position of the key-operated switch 1 (P11000) determines the course.

2.2.1 Automatic power on tests

If the key-operated switch is closed (position 1), the power on tests are running automatically, if no
errors appear (e.g. def. parameter or def. NC memory).

Closed switch  Position 1 Automatic power on test
Open switch Position 0 Power on test has to be activated with pressing a key.
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2.2.2 Power on test with confirmation

Test operating panel

First, the operating panel is tested (takes some seconds).

I R R R

Here the function keys “Continue” and “Yes” and “No” are used combined with the key (De-
lete).
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2.2.2 Power on test with confirmation (continued)

Test operating panel

After a successful test, the following display appears:

e R

Meaning:

Line 1 Project name of the PROMA surface
with date and time of making the surface (SHOW _E).

Line 2 PLC program, from which the symbols are taken, with check sum.
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2.2.2 Power on test with confirmation (continued)

Test PLC program

After a successful test, the following display appears:

S S| =

Meaning:

Line 3 Actual PLC program with check sum and number of version

Note: Program name and check sum of the PLC program (operating panel) from which the
symbols are taken, and of the actual PLC program should be the same (line 2 and 3).

If the names or check sums are different, it has to be checked if the symbols used in the surface
have the same position as they do in the actual NC program.
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2.2.2 Power on test with confirmation (continued)

Test operating system

After a successful test, the following display appears:

e R

Meaning:
Line 4 CNC standard operating system with version and date
Line 5 Option: DLL-software for customer-specific operating system enlargements with name

and date
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2.2.2 Power on test with confirmation (continued)

Test parameter
After pressing the function key “Continue”, the parameter memory is checked.

The following display appears after a successful test:

S ] ) ==

Meaning:

Line 6 The parameter memory is all right.
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2.2.2 Power on test with confirmation (continued)

Test NC memory
After pressing the function key “Continue”, the NC memory is checked.

The following display appears after a successful test:

S| ] ==

Meaning:

Line 7 NC memory is all right
Indicating free memory and complete memory
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2.2.2 Power on test with confirmation (continued)

Finish power on test

After pressing the function key “Continue” the power on test is finished and the system is loaded
(takes some seconds).
The following display appears after a successful test:

R R O R R

Then, the company sign appears.
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2.23 Power on test with error

PLC test

If the following display appears, the PLC program is defective. The power on test is stoped.
In this case, the PLC program has to be loaded again and has to be stored in the EEPROM.
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2.2.3 Power on test with error (continued)

Parameter test

The following display appears if the parameter memory is defective. The power on test is stoped.

S ] ) ==

Meaning:

Line 6 Display of the first defective parameter (q) and the number of defective parameters.

In exceptional cases it can be practical, despite defective parameters the switching on check
to continue. This actual with key possible.
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2.2.3 Power on test with error (continued)

Parameter test

The power on test is only continued if the key (Delete) is pressed. The following display
appears.

S| ] ==

Delete ??

Key “Yes” Delete the complete parameter memory

Key “No” The parameter memory is not deleted.
Go on to test NC memory with pressing the key “Continue”
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2.2.3 Power on test with error (continued)

Parameter test

After Delete ? and pressing the key “Yes” the following functions are loaded
- BWO presettings
- customer-specific data from the EEPROM.

S ] ) ==

Go on to test NC memory with pressing the key “Continue”
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2.2.3 Power on test with error (continued)

Test NC memory

The following display appears if the NC memory is defective. The power on test is stoped.

Meaning:
Line 7 Error code (33) and additional information (0)

In exceptional cases it can be practical, despite defective NC Speichers the switching on check
to continue. This actual with key possible.
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2.2.3

Power on test with error (continued)

Test NC memory

Meaning of the error codes

Code Meaning

02 Program not found

05 End of program or Write-/ Read indicator > program size
06 No free memory

09 Faulty check-sum

10 Error when reading from NC memory

11 Error when writing on NC memory

15 No program input , e.g. key-operated switch locking

16 Program should be opened for writing, but is already opened
25 Key-operated switch interlocking

30 Defective directory chain

31 Defective program chain

32 Defective list of free blocks

33 Defective check-sum of system data

35 Blocks in program system are double-chained
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2.2.3 Power on test with error (continued)

Test NC memory

The power on test is only continued if the key (Delete) is pressed. The following display
appears.

Delete ??

Key “Yes” Delete complete NC memory

Power on test is finished with pressing the key “Continue” and the company sign appears.
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224

Company sign

hino

BWO ELEKTRONIK GMBH
N.

78727 0Oberndorf a.

Please wailt
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2.3 Reference points

Reference points are machine-specific mechanical fixed points.

After the power on tests, you have to approach with each axis the corresponding reference point, if
the machine works in the incremental measuring system.

The reference point is stored and the actual value display is set with the correct value.

In the first line of the display field, the axes of which the reference point is not stored, are shown.

Because the traverse directions for taking reference points are depend on the machine, the
following explanation can only be an example.

Note: The reference point must not be identical with the machine zero point.

2.3.1 Approaching reference points automatically

The reference points can be approached automatically, if a corresponding program is stored in the

PLC. The key is reserved for this program.
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2.3.2 Manual approaching of reference points

Requirements

- Power on tests are ready.

- The control is switched on (key “Control on” is pressed)
- The operating mode “Manual’ is set.

- The feed for manual mode is given, feed override > O.

- The drive mode is set (e.g. “continually”).

Approach reference point of an axis, e.g. X-axis

Press key “X”

Display: = MANUAL X ContRef: XY ZA B

Press key “Manual” until max. end position of the X-axis is reached.

[cicsee /crn. 1 LM [X [cort  [RErRvzaB
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2.3.2 Manual approaching of reference points (continued)

Approach reference point of an axis, e.g. X-axis

Then press “Manual” until the X disappears from the display.

Display: Manual X Cont REF:YZAB
Now the reference point for the X-axis is stored.
The same procedure is valid for the other axes.
CNC99e /CHAN.1 |GENI | X | Cont REF:Y 2 A B
MANUAL-DATA
Command Actual Override

Feedrate 10000 12000
Speed 2000 | ]

izl
E

Zero Point - M-Fect. -
Coord-Sys =
X 1420 000 |Y 7.150 |2 B.143 | A 30.286
B 9.842
Channel Start Data Dialog Parameter
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2.4

24.1

Screen keys and screen displays

Position of the function keys in the screen frame

CNC90® /CHAN.1 || [ELLE I

F1

F7

F2

F3

back to the previous picture

F4

roll function continue

100080 120080 128
g (ESm

F5

F6
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2.4.2 Setting the screen brightness
The brightness of the screen can be set continuously.

When pressing the function key “F6” and

(Page up) the creen becomes brighter,

il (Page down) the screen becomes darker.
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2.4.3 Screen display in the headline

Displays in manual mode

‘|cncaaa /CHAN .1 |[GIN | X | Cont

Channel  Operation AXis Travelling mode
mode manual identification continuously

“cucsaa /CHAN.1 |[ENTN | X |Step | 0.01

Channel Operation Axis Travelling Step
mode manual identification mode step width

“cnca@@ /CHAN.1 [N |Y |HW:1 | 1

Channel Operation Axis Hand Division
mode manual identification wheel
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2.4.3 Screen display in the headline (continued)

Displays in automatic mode

|cucamafKanL1 ||_|.f |F1_|TF |asin [HsiM |DOF |

Channel Smgle Approach AXxis Dripfeed

block program simulation mode
Operation mode  Skip Test M-funct.- Operation
automatic block feed simulation status
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CNC 900 OPERATING
2.5 Selection menue
Menue tree
Switching on
menuee
A\ 4
Company sign
Y
Selection
menuee
A A
Channel Start data Dialogue Parameter
F6

v

v

v

v

Channel

Machine
functions

Tool places

Tool data

Zero points

A

v

v

A 4

v

Take off tool

Spindle

Tool magazine

Change tool

v

v

v

Channel

Set to zero

Clear

Calibrating

v

v

v

v

Channel

P/q

Spindle
parameter

Coupling

parameter

AXis
parameter
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2.5 Selection menue (continued)

All

functions can be selected with the selection menue with the function keys F 1 to F7.

The menue consists of two function pictures. Selection picture 1:

CHC90® /CHAN.1 |LLLIY I

10000 65@2 Z; _-
ST e

T

Selection of

F1 Channel
F2 Start data
F3 Dialogue
F4

F5 Parameter
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2.5 Selection menue (continued)

Selection picture 2:
Switching from selection picture 1 <—> selection picture 2 with function key F6 (roll function)

CNC90® /CHAN.1 || [ELLE I

10000 65@2 Z; _-
Eomw o T

Eaan o

Selection of

F1 Channel

F2  Machine function

F3 Tool places

F4 Tool data

F5 Zero points
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2.5 Selection menue (continued)
Menue tree
Selection
menuee
A A
Channel Start data Dialogue Parameter
F6
Channel Pﬂachine Tool places Tool data Zero points
unctions
Functions Section
Start data 251
Dialogue 252
Parameter 2.5.3
Machine functions 254
Tool data 255
Zero points 2.5.6
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25.1 Start data

The following menue enables setting the start data.

CNC90® /CHAN.1 |LlElit I

F1 Channel

F2

F3

Fa4

F5
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2.5.1 Start data (continued)

Block

Input block number of the starting block. If the value is 0 or deleted, the NC program is started with
the 1st block.

Rapid traverse

The desired rapid traverse can be input. If the value is 0 or deleted, the manual feed is active.

% Feed

The programmed feeds in the NC program are modified with the indicated percentage.

Test feed

If a test feed is input the programmed feeds in the NC program are ineffective.
The test feed is active. If the value for the test feed is 0O or deleted, the test feed is not active.

mm "
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25.1 Start data (continued)

Reapproach program

In the case of the abort of a current NC program (HAND abort, message) by the system the actual
NC program position in the parameters P8802, P8803 and P8807 is stored. The NC program
position is displayed in the start data menu. On properly terminated NC program resets this
information.

CNC996 /CHAN.1 |CITACN o
START-DATA
Startprog. P: 87 N: -
Approachprg 1 P: 1212 N EED
Dripfeed -  C:\NCDATA\

Simulation:

Rapid Feed 20000 Grafik -
#-Feed = Axis =
Test Feed - M-Function -

After an NC abort if the restarting mode is switched on (P8804=1)und the NC program started,
then the NC program up to the restarting point is simulated, i.e.. no axis movements result.

In the restarting block the simulation is switched off. The restarting position is started on direct
path. With achieving the restarting position P8804=0 is settinged.

One re+starts on the initial position of the aborted block.
If the NC program in a process cycle is aborted, then becomes to cycle start started.

When restarting m-functions and m-cycles are treated according to m-Funktionsdefinition
(P11050..., P8250...).
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2.5.1 Start data (continued)

Dripfeed mode

The NC programs that should be processed are not in the NC memory of the control but in
external data carriers.

The operating panel CNC 900 C has the NC programs on the hard disk or on a data server.

With the operating panel CNC 900, the NC programs have to be read in via I/O (BWO-1/O-socket,
NCARC.EXE).

NC programs for dripfeed have to be linear, i.e. block skips and sub-program call-ups are not
allowed.

Activating in the start-data menue:
Dripfeed 1 Dripfeed on
Dripfeed O Dripfeed off

Dripfeed mode with operating panel CNC 900 C

- In the start-data menue:
switch on dripfeed mode,
input program number,
check DOS-path-name,
path-name is indicated in the start-data menue (see also CNC900X.CFG).

- Change of operating mode after AUTOMATIC.
Now the data transmission to the dripfeed-buffer is started.
- NC start.

Dripfeed mode with operating panel CNC 900

- In the start data menue:
switch on dripfeed mode

- Check I/O parameters

- Connect external data carrier

- Change of operating mode after AUTOMATIC,
due to this an I/O-input-start is made automatically.
The CNC is now waiting on a data transfer.

- Start data transfer at the external data carrier,

- NC start
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25.1 Start data (continued)

Dripfeed mode

with operating panel CNC 900 C

CHC90® /CHAN.1 |[LpLL I

CNC90® /CHAN.1 |[ELEpLL I
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2.5.1 Start data (continued)

Simulation
Graphic
The graphic simulation can be used for controlling optically the program run. Thereby e.g. the axes

and the transmission of the M-functions can be switched off for a test run. The The graphic
simulation is started in the start menue with ‘1’ and switched off with ‘0’ or ‘deleted’.

With the key you can switch from graphic to normal picture. If the graphic simulation is not
switched on in the start menue, the message M4402: ‘Graphic simulation not active’ appears if you

press the key .

Axes

If the simulation of the axes is activated (1), the axes do not move during program run. But the
axes movements can be seen on the screen. ‘ASIM’ is written in the headline. The function can be
switched off with ‘0’ or ‘deleted’.

M-functions

If the simulation of the M-functions is activated (1), the M-functions are not transmitted to the PLC.
‘MSIM’ is written in the headline. The function can be switched off with ‘0’ or ‘deleted’.
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25.1 Start data (continued)

Simulation

Graphic on

CNC90® /CHAN.1 |[ELEpLL I
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2.5.1 Start data (continued)

Graphic simulation

Data input (F2) Input with numerical keys
X,Yand Z X, Y, and Z origin
Size Zoom
View 0 XY-coordinates (G17)

1 XZ-coordinates (G18)

2 YZ-coordinates (G19)

3 3D
A-angle turning around X-axis
B-angle turning around Z-axis

Options

Direcion arrows 1 on, 0 off
Holes 1 on, O off
Circle centres 1 on, O off
Zero points 1 on, O off
Actual ways 1 on, O off
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251

Graphic simulation

Graphic simulation

Display of the target way (turned around X and Z axis)

CNC30® /CHAN.1 |[GIHE
DATEN |

X-Oryg .
Y-Org.
Z-0Oryg .

Size

Uiew

A-fngle:

B-fingle:

Options

Diy. arvows

Holes

Circle—cent.:

Zeropoints

Akt. way
Chammel pata Turn Move Zoom
Input
F1 Channel
F2 Data input Input with numerical keys
F3  Turning Turning around the X-, Z-axis, input with cursor
F4 Move X,Y and Z origin, input with cursor
F5 Zoom Size, input with cursor
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2.5.1 Start data (continued)

Graphic simulation

Display of the target and actual way (turned around X and Z axis)

CNC90® /CHAN.1 |[IHE
DATEN |

X-Oryg .
Y-Org.
Z-0Oryg .
dize
View
A-fngle:
B-fingle:

Options
Diy. arvows
Holes

Circle—cent.:

Zeropoints

Akt. way
Dat
Chammel 2ha Turn Move £00m
Input
F1 Channel

F2 Data input

F3  Turning
F4 Move
F5 Zoom

Input with numerical keys
Turning around the X-, Z-axis, input with cursor
X,Y and Z origin, input with cursor

Size, input with cursor
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5.1 Start data (continued)

Graphic simulation

Example of a complex workpiece

| CNC98@ /CHAN.1 | AUTO
DATEN |

X-Oryg .

Y-Org.
Z-0Oryg .
dize
View
A-fngle:
B-fingle:

Options

Diy. arrows
Holes
Civrcle—-cent.:
Zeropoints

Akt. way
Data
Chamnel | Turn Moue Zoomn

Input

F1 Channel

F2 Data input Input with numerical keys

F3  Turning Turning around the X-, Z-axis, input with cursor

F4 Move X,Y and Z origin, input with cursor

F5 Zoom Size, input with cursor
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2.5.2 Dialogue

Here you get the possibility to switch on a customer-specific dialogue,
e.g. programming with work sheet.

CNC90® /CHAN.1 || [ELLE I

F1 Edit

F2 New data block
F3 Sort

F4 Delete data block

F5 Generate NC program
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2.5.2

Dialogue (continued)

Programming with work-sheet - Selecting the cycle mode

F1

F2

F3

Fa4

F5

CNC90® /CHAN.1 || [ELLE I

MILLING CYCLES G71-G?5

Selecting cycle mode

-72
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2.5.2 Dialogue (continued)

Programming with work sheet - Selecting the cycle

Data
Input

F1 Data input

F2

F3

F4

F5
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25.2 Dialogue (continued)

Programming with work sheet - Selecting the cycle

CNC90@ /CHAN.1 (LN
Pocket roughing conventiomal
P88 :Zero point G
- P81 :Plane selectionm G )
Tool P82 :Tool No A
£ F83 :Approach pos. 1.axis mmn 166 . 608
P84 :fApproach pos. £.axis mm Z5H . 888
&l P8BS :fApproach pos. tool-axis= mn B.888
P21 :Feed tool-axis mm-min A.88a
PB6 :Spindle speed Usmin H.881
P11 :Pocket dimension 1.axis mn B.888
P12 :Pocket dimension £.axis mnn B.888
P13 :Pocket dimes. tool-axis mm B.888
P14 :Corner radius mm B.888
g P15 :Contour allowence mm B.888
P16 :In-feed dimen. 1.-/2.axis nn B.888
P17 :In-feed dimen. tool-axis mm B.888
P18 :Pocket deep allowence mm B.888
P19 :Safety margin tool-axis mm H.881
Don’ t
Store

F1 Store

F3 -

F4 -

F5 Do not store
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2.5.3 Parameter

The parameter menue consists of:

- Channel changeover

- Parameter changeover P/q (Channel - / System parameter)
- Spindle parameter

- Coupling parameter

- Axis parameter

Menue tree
Parameter
A
v v v v v
Channel Plq Spindle Coupling AXxis
parameter parameter parameter
System parameter q
0... 99 General system configuration
100... 999 Definition channel descriptor#
1000... 1999 System settings, system overlapping data
2000... 9999 Axis data
10000... Channel parameter
Channel parameter P
0... 6999 User block 1
0... 499 Reserved for BWO standard cycles
0... 299 Cycle-area for cycle interfaces
300... 399 Area reserved for cycles, area for static, modal data
400... 499 Area reserved for cycles, area for temporary data
500... 6999 Area free for the user
7000... 9999 Fix defined channel parameters
11000...11999 System overlapping data, common area of all channels
12000...18399 Axis data
20000...29999 User block 2
30000...39999 User block 3
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25.3 Parameter

Channel parameter P:

Input addresses, displaying parameters, input values and store.

CNC90® /CHAN.1 || [ELLE I

=

X 0.088 |Y  30.600 |z  319.000 |  -30.200
s w| I I

I
o | e | et | Rt | i

F1 Channel

F2 P/g Switching between channel (P) and system parameters (q)
F3 Spindle parameter
F4  Coupling parameter

F5 Axis parameter
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2.5.3 Parameter (continued)

System parameter q:

Input addresses, displaying parameters, input values and store.

CNC90® /CHAN.1 || [ELLE I

=

X 0.088 |Y  30.600 |z  319.000 |  -30.200
s w| I I

I
o | e | et | Rt | i

F1 Channel

F2 P/g Switching between channel (P) and system parameters (q)
F3 Spindle parameter
F4  Coupling parameter

F5 Axis parameter
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2.5.3 Spindle parameter

Inputing spindle data is possible in this menue.

CNC90® /CHAN.1 || [ELLE I

1

F1 Channel

F2 P/g Switching between channel (P) and system parameters (q)

F3 Spindle parameter
F4  Coupling parameter

F5 Axis parameter
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2.5.3

Coupling parameter

Inputing coupling data is possible in this menue.

F1

F2

F3

F4

F5

Channel

P/q

Spindle parameter
Coupling parameter

Axis parameter

CNC90® /CHAN.1 || [ELLE I

1

Switching between channel (P) and system parameters (q)

Edition 03.2004
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2.5.3

Axis parameter

Inputing axis data is possible in this menue. Page 1

CNC90® /CHAN.1 || [ELLE I

F1 Channel

F2 P/g Switching between channel (P) and system parameters (q)

F3 Spindle parameter

F4  Coupling parameter

F5 Axis parameter
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2.5.3

Axis parameter (continued)

Inputing axis data is possible in this menue. Page 2

F1

F2

F3

F4

F5

1

Channel

P/q

Spindle parameter
Coupling parameter

Axis parameter

CNC90® /CHAN.1 || [ELLE I

Switching between channel (P) and system parameters (q)
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2.5.3 Axis parameter (continued)

Drive parameter

This menu permits the Input of the drive data.

CHC90® /CHAN.1 Lt I

F1 Channel

F2

F3  Drive parameter

F4  Axis parameter page 2

F5 Axis parameter page 1

2-82 Edition 03.2004



CNC 900 OPERATING "’ll"

254 Machine functions

The actual function picture appears.

CHC90® /CHAN.1 Lt I

Functionspict .91 |

F3

F4

F5
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254 Machine functions (continued)

Th

e actual function picture appears.

CHC90® /CHAN.1 Lt I

Func 1 |

F1 Performance left

F2  Function picture forward

F3

F4  Function picture backward

F5 Performance right
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255 Tool data

The actual tool data can be input here.

The tool data menue consists of

- Lay down tool
- Spindle

- Magazine

- Tool change

Menue tree

Tool data

A

v ! v

v

Take off tool Spindle Tool magazine

Change tool

The tool dates (length, radius...) can be called up with 10-digit tool numbers in the program run.

Inputs are possible in manual mode via the operating panel or external data carriers without
indicating a block number. If ‘delete store’ is input, the tool data are deleted during power on test.
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255 Spindle

Tool in the spindle.

CNC90@ /CHAN.1 (LN
SPINDEL Data
Tool number
Tool plcace 2
Radius mm 5H
Length mm 7H
Radius corr. mm : H.1
Lenght corr. mm : H.3
S.max Usmin : 3884
Chammel Toel Epindle Magazin Tool
lay down chanoge
F1 Channel
F2  Lay down tool
F3  Spindle
F4 Magazine
F5 Tool change

Edition 03.2004



CNC 900

OPERATING

hino

2.5.5 Magazine

Tool in the magazine.

CNC90@ /CHAN.1 (LN
MAGAZ IN IER RSP INDEL W2
Tool number
Tool plcace d
Radius mm : 1
Length mm 1
Radius corr. mm : -
Lenght corr. mm : -
S.max Usmin : -
Chammel Toel Epindle Magazin Tool
lay down chanoge

F1 Channel

F2 Lay down tool

F3 Spindle

F4 Magazine

F5 Tool change

Edition 03.2004 2-87



CNC 900 OPERATING ””l”

2.5.6 Zero points

The actual zero point data can be input here.

The zero point data menue consists of

- Set to zero
- Delete
- Calibrate
Menue tree
Zero points
A
v v v
Set to zero Clear Calibrating

For each axis, a maximum of 6 zero points can be set with G54 to G59 and can be called up
during program run.

Zero point shift is made ineffective with G53. The program then refers to the machine zero point.

Inputs are possible in manual mode via the operating panel or external data carriers without
indicating a block number. When deleting the memory during power on test, the zero point data
are alos deleted.

Zero point data can be loacated mathematically or they can be approached (edge scanner, clock

gauge).

2-88 Edition 03.2004



CNC 900 OPERATING

hino

2.5.6 Zero points (continued)

The actual zero point is displayed. The values can be input and stored.

CNC90® /CHAN.1 || [ELLE I

54

F1 Channel

F2 Setto zero

F3 Delete
F4
F5 Calibrate
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2.5.6 Zero points (continued)

The actual values can be set to zero.

CNC90® /CHAN.1 || [ELLE I

54

F1 Channel

F2 Setto zero

F3 Delete
F4

F5 Calibrate
2-90
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2.6 Operating modes

The following operating modes can be set:

- MANUAL

- AUTOMATIC  Sequential block
Single block
Positioning

2.6.1 Manual mode

Manual mode is switched on with key @

For traversing the axes, the axis name (X, Y, Z, ...) and travelling mode (continuously or step by
step) and the feed rate have to be input first.

By pressing the keys (Manual+) or E (Manual-) the selected axis is traversed in positive

or negative direction.

The length of the actual tool is calculated when traversing the tool axis.

Travelling mode

During (continuously) travelling mode, the axis is moving as long until the manual key is

pressed.
When traversing with fix length, the complete length is traversed by pressing a manual key once

(the step width can be selected by pressing the key (step) again and again).
During this time, the keys for Manual+/-, axis name and travelling mode remain ineffective.

When pressing the key (Stop), the process can be interrupted. If a manual key is pressed
again, the axis moves from the new position on with the selected length.

Command = Actual
Desired positions can be approached in the program and they can be overtaken into the command

value display with key (Command=Actual) and can be written into the memory with

O Jrew
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2.6.1 Manual mode (continued)

Traverse continuously in manual mode.

Switch on manual mode with key @ Select continuously with key .

[ [ [Eent

F1 Channel
F2 Start data
F3 Dialogue
F4

F5 Parameter
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2.6.1 Manual mode (continued)

Traverse step by step in manual mode.

Switch on manual mode with key @ Select step-by-step with key .

T [ [Sten [0

F1 Channel
F2 Start data
F3 Dialogue
F4

F5 Parameter
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2.6.2 Automatic mode

Automatic mode is switched on with the keys:
@ Automatic sequential block

Automatic single block
Positioning

Start/Stop

The selected program is started with key a (Start). It can be interrupted with key (Stop)

and continued with key a (Start) at any time.

The keys for machine functions are dependant of the PLC. The speed can be controlled with the
override.

Skip block

When making a program, the blocks which do have a slash placed in front of them, are skiped in
automatic mode if the key [ / | (skip block) is switched on.

Switch on: Press key

The key is only effective before program start.
The display of the operating mode is completed by the symbol /.

Switch off: Press key again.
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2.6.2 Automatic mode (continued)

In automatic sequential block, all blocks of a program are worked one after the other.

Switch on sequential block with key @

CHC3PER FCHAHW.L |Gl |

F1 Channel
F2 Start data
F3 Dialogue
F4

F5 Parameter
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2.6.2 Automatic mode (continued)

In automatic single block, only one block is worked after the start. Start the next block with key

. Switch on automatic single block with key .

CHC3PER FCHAHW.L |Gl |

F1 Channel
F2 Start data
F3 Dialogue
F4

F5 Parameter
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2.6.2 Automatic mode (continued)

With positioning, a complete NC block or parts of it can be input via the numerical keys and
worked without storing.

Switch on positioning with key .

CHC3BE FCHAH -1 FILITEIF'

F1 Channel

F2

F3

F4

F5
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2.7 Diagnostic
Menue tree
2
A4
Diagnostic
A
v v v v v
Channel Messages PLC Axes Oscilloscope
A A A
A 4 A 4
Message list I/O diagnostic
? A
Interface State System
Channel CNC <-> PLC machines configuration Clock
A A
F6
Channel PLC 900
Y A 4
Step Slots
diagnostic 1-16/17-32
AXxis AXxis Axis
Channel PLC output positions
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2.7 Diagnostic

Diagnostic is switched on with the key [I] The machine picture appears, e.g.

CHC3BE FCHAH -1 | LGLIY |

F1 Channel

F2 Messages Display messages
F3 PLC PLC diagnostic

F4 Axes Axis drive diagnostic

F5 Oscilloscope
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2.7.1 Messages

Current messages

CNC90® /CHAN.1 || [ELLE I

M3881: Emergence - 3top
M388Z: Low lube leuel

X .088 |Y  60.690 |z  276.000 |A  ©.800
s oee|f | I

M3881: Emergence - Stop

F1 Channel

F2 Messages

F3 Message record Display of previous messages
F4  Error information

F5
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2.7.1 Messages

Current messages

CNC90® /CHAN.1 || [ELLE I

X .088 |Y  60.690 |z  276.000 |A  ©.800
s oee|f | I

M3881: Emergence - Stop

F1 Channel

F2 Messages
F3 Message record Display of previous messages
F4

F5
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2.7.2 PLC

I/O diaghostic

CNC90® /CHAN.1 || [ELLE I

F1 Channel

F2 PLC900

F3 Interface CNC <—> PLC

Fa4

F5
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2.7.2 PLC (continued)

I/0 diagnostic

CNC90® /CHAN.1 || [ELLE I

F1 Channel

F3  State machine
F4  Sytem configuration

F5 Clock
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2.7.2 PLC (continued)

State machine diagnostic

CNC90® /CHAN.1 || [ELLE I

F1 Channel

F2  State machine diagnostic
F3

F4

F5
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2.7.2 PLC (continued)

State machine diagnostic

CNC90® /CHAN.1 || [ELLE I

e

'LOW" - Level necessary

F1 Channel

F2  State machine
F3 Page forwards
F4 Page back

F5
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2.7.2 PLC (continued)

System configuration

CNC90® /CHAN.1 || [ELLE I

el TN

| veraurt v s [T petautt purrerce [

I
N P - L A

F1 Channel

F2

F3 State machine

F4  System configuration, slots 17-32

F5 Clock
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2.7.2 PLC (continued)

System configuration

CNC90® /CHAN.1 || [ELLE I

TN

| vetaut vtsv -1 [ defautt Rurer-tatterie [

-
B D = L

F1 Channel

F2

F3  State machine

F4  System configuration, slots 1-16

F5 Clock
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2.7.2 PLC (continued)

Clock

CNC90® /CHAN.1 /| [l I

F1 Channel

F2 1/0

F3 State machine

F4  System configuration

F5 Clock
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2.7.3 AXxes

Axis diagnostic 1

[cicsen /crn. 1 | GON [ [Cont

AT HE
EIEEIEE
EIEEIEE

o [
o [
]
]
]
]
-

EIEEIEE
EIEEIEE
EIEEIEE

F1 Channel

F2 Axis PLC

F3  Axis output
F4  Axis positions

F5
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2.7.3

Axis diagnostic 2

Axes (continued)

CNC98@ /CHAN.1 |[LIIN | X | Cont
AXIS DIAGHOSIS (2)
fAxiz-=zhift Axiz-korrec. Trailing Error Output Voltage
X
¥
Z
A
B
I -
X 494 761 |Y -6 _000 | 2 278.000 | A B _000
B 0. 080
Chammel Axis- Axis- Fl)_cig—
PLC Output Pozitions
F1 Channel
F2 Axis PLC

F3  Axis output
F4  Axis positions

F5

2-110
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2.7.3 Axes (continued)

AXis positions

CNC98@ /CHAN.1 |[LIIN | X | Cont
AXISPOSITIONS
Maschine-Fo=. Soll-Pozition Delta-FPozition Measuring Fos.
X 494 .761 494 .761 A .868 a.88a
¥ -bH . AEA -6A . AAA A .868 a.88a
Z 278 .888 Z78.888 A .868 a.88a
A A .868 a.88a A .868 a.88a
B A .868 a.88a A .868 a.88a
A .868 a.88a A .868 a.88a
X 494 761 |Y -6 _000 | 2 278.000 | A B _000
B 0. 080
Chammel Axis- Axis- Axis-
PLC Output Pozitions
F1 Channel
F2 Axis PLC
F3  Axis output
F4  Axis positions
F5 -
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2.7.4 Oscilloscope

Four-channel oscilloscope with time-, polar- and Fourier diagnostic for evaluating the mechanical
settings and for recognising defective mechanical parts.

CHC3BE FCHAH -1 | LGLIY

Line 1 —_—

EnL :
L ret:
AHPrldC :

Line =

EnL :
L ret:
AHPrldC :

Line o

EnL :
L ret:
AHPrldC :

Line 4

EnL :
L ret:
AHPrldC :

Todnanep I5t:

Cdne : I

Unlus
T.Lure :

Cluninm:1 Tirm: T

Cont

Fualus Ty

Primrrinas Ty

F1

F2

F3

F4

F5

Channel
Start time diagnostic
Start polar diagnostic

Start Fourier diagnostic

2-112
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2.7.4 Oscilloscope (continued)
Qnr Parameter number (connection)
Number  Meaning
02150 Command position [mm, degree]
2152 Actual position [mm, degree]
02160 Lag distance [mm, degree]
2161 Coupling correction [mm, degree]
02168 Actual difference (corresponds to speed) [mm, degree]
02169 Output voltage of positioning control V]
Offset Vertical offset
Amplif Amplification, vertical resolution, units per division
Trigger St Trigger line number
Edge 1  trigger at rising edge

-1 trigger at declining edge

0 trigger immediately
Value Value at which it is triggered.
TB/Freq Time basis / frequency, horizontal resolution, units per division [ms, Hz]
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2.7.4 Oscilloscope (continued)

Example: Three-channel time diagnostic

LiI'IE' 1 —
ank

Offset:
Amplif:

LiI'IE' 2 —
ank

Offset:
Amplif:

Line 3

ank
Offset:
Amplif:

Line 4

ank
Offset:
Amplif:

Trigger Xt
Edge
Value

T.base : I ]

Channel
Line 1 Qnr
Offset
Amplif.
Line 2 Qnr
Amplif.
Line 3 Qnr
Amplif.
Trigger Line number
Edge
Value

Time basis / Frequency

Time Diag

2169
0,7
0,15

0,1
2160
0,2

0,1
40

Polar Diag Fourier Diag

output voltage of positioning control in V
vertical offset

units per division

actual difference in mm/degree

units per division

lag distance in mm/degree

units per division

trigger at rising edge
trigger at this value
units per division

2-114
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2.7.4 Oscilloscope (continued)

Example: polar diagnostic, circle test

CNC998 /CHAN.1 |[ENIM [X  [Cont

Line 1 —

Onk : T 5]
Dffset: -
Amplif: @. 82

Line 2 —

ank 5 Z352
Dffset: -
Amplif: =

Line 3

ank : -
ODffset: =
Amplif: -

Line 4

ank : -
ODffset: =
Amplif: -

Trigger Xt -
Edge g =
Value : -
T.bhase 128

i

Channel Time Diag Polar Diag Fourier Diag

Line 1 Qnr 2152 actual position 1st axis in mm/degree
Amplification 0,02 units per division

Line 2 Qnr 2352 actual position 2nd axis in mm/degree
Time basis / Frequency 120 units per division

chose time/frequency basis so that
at least one full circle is run.
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2.7.4 Oscilloscope (continued)

Example: Fourier diagnostic, frequency spectrum

Frequency spectrum with oscillations at 33Hz and harmonics at 99Hz and 165HZ

CHCSDD FCHAN. L [* [Cont

Cine 1 —_—

anL 5 =Ll

L ret:

AHP]1dL : H.801

Cine =
BnL

OCiret:
HHN13C :

CLine O

BnL
L ret:
AHrl1dKQ :

CLine 4

BnL
L ret:
AHrl1dKQ :

Tedaneper ot 1
Cdne

Unlur

T.Lure :

—

Clermn:1 Tirm: T
Line 1 Qnr 2169
Amplification 0,01
Trigger Line number 1
Time basis / frequency 20

Fialur T Pimrinas Tiay

output voltage of positioning control in V
units per division vertically

units per division horizontally in Hz

2-116
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2.7.5 Additional informations

Additional online informations can be called up during operating with the key .

Fiact): N Ficuc): I Ficrr:
Hiact): ] vicyc): [ Ve e
e+ G co-sy=- ]

o+ [N
respi) - (Y Rocivs D] cnoth - ]
Tiodsl: N Kodius : Length :
k-corr. : [ L-corr- -

s act - N I D D Y I D I IO OS] K K
46 47 - 550 - -§ B4f -J sef -J S4f 57

OFF=at (acti:

W p.eepffe  B.eEEfRl  B.EPE|LN  EB.BEE)

= IR — .o

Note: With negative program numbers it concerns a cycle.
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2.8 NC editor and I/O

Writing, changing and storing NC programs;

Storing parameter, tool data and zero points.

Menue tree
©)
A\ 4
NC editor
and 1/O
r 3

v v v v v

Channel Selection /0 Program Copy <->
settings input
A

v v v v

Channel Cycle / DIN /1SO Graphical
anne ycle / progr. programming

! A t

v ‘ v
Teach select Functions Backward

Point Straight line Arc G2 Arc G3 Phase
F6
. Horizontal Vertical
Edit Turn round Reflect zero setting zero setting
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2.8 NC editor and 1/0O (continued)

When pressing the key the menue for NC programming and I/O appears.

CNC90® /CHAN.1 || [ELLE I

4711 Z8-18-96 15:32 12977

F1 Channel

F2  Selection

F3 /O settings
F4  Program input

F5 Copy <->
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2.8.1 Selection

Selection of storing modes

on the left side

on the right side

CNC:

C:\NCDATA

CNC:

C:\NCDATA

A\

Serial 1/0

2-120
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2.8.2 I/O parameters

This menue can be used for inputing 1/0O parameters.

CNC90® /CHAN.1 || [ELLE I

3600

F1 Channel

F2-

F3-

F4-

F5-
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2.8.3 Program input

Program selection appears with pressing key F4 (in screen frame). With the cursor keys an
existing program can be chosen or the number of a new program can be input with the numerical
keyboard.

CNC90® /CHAN.1 || [ELLE I

e fewms |

X o.eee |y  6.690[z  ©.000|n  ©.800
s oee|f | I

I —
e N R R R

F1 Channel

F2  Cycle /program
F3 -
F4  Input a program according to DIN / ISO

F5 Input a program with outline
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2.8.3 Program input (continued)

Program input paragraph
according to DIN / ISO 2.9

also Teach in 2.10

with graphic support (outline path) 2.11

Edition 03.2004

2-123



CNC 900

OPERATING

hino

2.8.4

Copying

Parameters, tool data, zero points and NC programs can be selected with the cursor keys for

copying. The selected data are activated with the key and marked with an *.

CHCSBE SFCHAW.L HFIHLl
(. I CowMCIATA
H'AKAMETER L'LHHHHH SU-11-945 Lh:10 974y
LERISKNGIATEY - DALLIATA L'1HHHH1 T-12-1U9 1U:41 94
MILLITMKTE - AERUIMT:- L'LlHHH1H 1U-HU-1UL L1H:1Y 1UZ9
I'l AI-1M-H Gt +. L'IHHHLL d2-H9-1UL L1H:L1 JUy
1] AI-1M-H Gt 1l LI'IHL 19-HL-9L 17v:ZL L1LZ
I AI-11-M 11:H j I'1ll L1J-HL-YL 1H:9Y 7L
11 =1 1A Al 'Ll 19-HL-9L L1y:Z21 9%
11 AI-1d- 1L LRSS I - 19-HL-9L 17v:Z21 L1YlH
5 e ol s o W A 1" 1 'L LJ-HL-9L 19:11 =927
JI"EH 14 AI-1M-H Gt LR I'12195 du-HL-UL LJd:17 Jud
Jr11H 1+ AI-1M-H Gt + " H Il - | S-Hi-UbL LZ:10 LY
Jr11H111 AI-1M-H Gt LI, L'LLHHHH JH-HY-1L L1H:LlU 274y
I Coesr HEHED 194d0g4an He:: HEHEDU 15dol-T
| b_BEER | Y b_BBE | £ b_BEE |RA B_BBE
B 13 1]1]1
Clarne:1 I [FHE B if uxilinm .F:;"]nm Clyuy € 2
njul.
F1 Channel
F2 Selection
F3 1/O settings
F4  Program input
F5 Copy <->
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2.8.4 Copying (continued)

Parameter

After selecting with the cursor keys and after activating with parameters can be copied with
F5 from CNC: to C:\NCDATA or A:\ . Input Pmin and Pmax, identification letter D.

CHC3BE FCHAH -1 | LGLIY |

T |14

F1 Channel
F2
F3
F4
F5  Copy <->
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2.8.4 Copying (continued)

Parameter

Meaning of the input fields

Pmin: first parameter of output
Pmax: last parameter of output
Channel 0 Output of g-parameters
lto8 Output of P-parameters of the corresponding channel

Flag mask Status flag mask
0 Output of all parameters according to Pmin - Pmax
<>0 Output of parameters in the range of Pmin - Pmax, at which the bits are
set in the parameter status according to the flag mask.
Herewith an output of all parameters in which the EEPROM bit is set, is
possible.

to: DOS file name
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2.8.4 Copying (continued)

Tool data

After selecting with the cursor keys and after activating with tool data can be copied with F5
from CNC: to C:\NCDATA or A:\ . Identification letter W.

CHC3BE FCHAH -1 | LGLIY |

F1 Channel
F2
F3
F4
F5 Copy <->
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2.8.4 Copying (continued)

Zero points

After selecting with the cursor keys and after activating with zero points can be copied with
F5 from CNC: to C:\NCDATA or A:\ . Identification letter N.

CHC3BER FCHAH.L |LGLIE |

F1 Channel
F2
F3
F4
F5 Copy <->
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2.8.4

NC programs

Copying (continued)

After selecting with the cursor keys and after activating with , the selected NC program is

marked with *.

CHCSBE SFCHAW.L HFIHLl
(. I CowMCIATA
JARAMETER L'LHHHHH SU-11-945 Lh:10 974y
LERSKNGIATEY - DALLIATA L'1HHHH1 T-12-1U9 1U:41 94
MILLITMKTE - AERUIMT:- L'LlHHH1H 1U-HU-1UL L1H:1Y 1UZ9
I'l AI-1M-H Gt +. L'IHHHLL d2-H9-1UL L1H:L1 JUy
1] AI-1M-H Gt 1l LI'IHL 19-HL-9L 17v:ZL L1LZ
I AI-11-M 11:H j I'1ll L1J-HL-YL 1H:9Y 7L
11 =1 1A Al 'Ll 19-HL-9L L1y:Z21 9%
11 AI-1d- 1L LRSS I - 19-HL-9L 17v:Z21 L1YlH
5 e ol s o W A 1" 1 'L LJ-HL-9L 19:11 =927
H]" 14 AI-1M-H Gt LR I'12195 du-HL-UL LJd:17 Jud
JrI1H 1 AI-1M- . Gt Il - | S-Hi-UbL LZ:10 LY
Jr11H111 AI-1M-H Gt LI, L'LLHHHH JH-HY-1L L1H:LlU 274y
I Coesr HEHED 194d0g4an He:: HEHEDU 15dol-T
| b_BEER | Y b_BBE | £ b_BEE |RA B_BBE
B 13 1]1]1
Clarne:1 I [FHE B if uxilinm .F:;"]nm Clyuy € 2
njul.
F1 Channel
F2 Selection
F3 /O settings
F4  Program input
FS5 Copy <->
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28.4

Copying (continued)

NC programs

After selecting with the cursor keys and after activating with tool daNC programs can be
copied with F5 from CNC: to C:\NCDATA or A:\ . Identification letter P.

CHCSBE SFCHAW.L HFIHLl
(. I CowMCIATA
JARAMETER L'JHH1H] Su-HL-94 12:10 2.9y
LERSKNGIATEY - DALLIATA H'JHH1H9 Su-HL-94 12:0Y JLLy
MILLITMKTE - AERUIMT:- LI'JHH1Z1 clU-Hy-19 Y -
I'l AI-1M-H Gt +. LI'JHHL1ZE dU-HvY-19 L:11 24%
1] AI-1M-H Gt 1l L'JHH1Z] dU-HvY-19 L:lL 24
I AI-11-M 11:H j L'JHH1Z9 1U-H1-1L 1H:91 ¥i4l
11 =1 1A Al L'JHHL]L S-HE-UL d:L0 LU
11 AI-1d- 1L LRSS L'JHHL]E c-HE-UL LH: 24 J91L
5 e ol s o W A 1" 1 L'JHHL1]] T-H&-UL 1&£:44 JL49l
JI"EH 14 AI-1M-H Gt LR L'JHH1]19 19-HU-14 12:94% L49Ll
Jr11H 1+ AI-1M-H Gt + " H LI'JlHIHL dL-HL-JL 1J1:1H LH41
Jr11H111 AI-1M-H Gt LI, LI'JlH1HZ Su-HU=-U4L Lh:l2 dULh
I Coesr HEHED 194d0g4an He:: HEHEDU 15dol-T
| b_BEER | Y b_BBE | £ b_BEE |RA B_BBE
B 13 1]1]1
Clarne:1 I [FHE B if uxilinm .F:;"]nm Clyuy € 2
njul.
F1 Channel
F2 Selection
F3  1/O settings
F4  Program input
FS Copy <->
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2.8.4 Copying (continued)

NC programs

All programs mark

F6 and inserting branch press.

All programs off NC memory copy
(store total NC memory in a file)

Programs mark and Funktionstate F5 (copy) press.
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2.9 Input a program according to DIN /ISO
Menue tree
2
\ 4
NC editor and
I/O circulation
A
A\ 4
Program
input
DIN / ISO
v Y v
Teach selekt Functions back
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2.9 Input a program according to DIN / ISO (continued)

After inputing the program number and after pressing the key DIN / ISO the program appears with
the first blocks in the display, if a program is existing with the indicated number. If not, only the
program number and >N10 appears.

CNC90® /CHAN.1 || [ELLE I

=N10 GO0 G54 X+0000.00 Y-0030.00 FoO00 52000

F1

F2 Renumber

F3

f4

F5
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2.9

Input a program according to DIN / ISO (continued)

Changing or inputing blocks

When pressing [I] the selected block and the function appear.

F1

F2

F3

F4

F5

CNC90® /CHAN.1 || [ELLE I

Teach-Select

Functions Switching on further programming functions

Back
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2.9 Input a program according to DIN / ISO (continued)

Functions

When pressing the functions are activated. Selection with cursor keys.

CNC90® /CHAN.1 || [ELLE I

F1 Teach-Select

F2

F3

F4  Functions Switching on further programming functions

F5 Back
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2.9 Input a program according to DIN / ISO (continued)

Functions

When pressing XXX another function siede appears.

CNC90® /CHAN.1 || [ELLE I

F1 Teach-Select

F2

F3

F4  Functions Switching on further programming functions

F5 Back
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2.10 Preparing a NC program in Teach mode

2.10.1 Setting zero points

The parameter P11804 (tool carrier - length) must be loaded with the right values and the tool
dimension must be active.

Drive axes in the desired zero point position.

Call up function ,Command=Actual“ and store with ‘Enter’.
Herewith the current actual values of the axes are transmitted to the zero point memory.

In this way different zero pointes can be set.

If these zero point shifts should be active in manual operation mode, the parameter P8758 has to
be loaded with the desired value (G54 to G59).

In automatic mode, the call up is made with the functions G54...G59.
Remark:

The zero point shifts are only effective in the tool coordinate system (G48) or in the workpiece
coordinate system (G49).
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2.10.2 Enter a program with “ Teaching”

It is advisable, to mark the workpiece with all known or determining ,Teach-points*.
This facilitates later a fast discovering of the individual NC blocks, to insert in the program certain
data and/or functions.

A further help would be, if the stored , Teach-points” would be written in a list with the
corresponding block number, e.g. Point 5 = block no. 80.

The stored zero point shift, on which the NC program refers, can be activated with parameter
pP382.

Select mode of operation ,Positioning*.
Approach zero point position with a positioning block,
e..g. N10 GO G55 X0Y0 Z0 A0 B15

The mode of coordinate, in which the command / actual data were stored (P8751), must be
inserted in the block over the corresponding G - function (G48, G49).

Select manual operation mode:
Enter and store program number and the corresponding functions and technological data in the
designated NC blocks,
eg. N10 T1 M16
N20 G55 G49 FOR... S.... X..... ) (R Z.. ...

With ,continuous drive” or ,step drive” the desired position is approached with all axes.
If all axes are in their anticipated position, the position is stored with the function
‘Command=Actual’ and ‘Enter and transmitted to the indicated block.

eg. N30 X..... Yoo Z....... A. ... C.....

The next Teach - points are started and stored likewise.

Subsequently the program is optimizeed by inserting feedrate, number of revolutions etc.

After reviewing the program and after a test run, the program is finished.
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2.11 Program input with graphic support (outline path)

2.111 General

Menue tree {.>|
A 4
NC editor and
I/O circulation
A
A 4
Program
input
b
Outline path
r 3
Point Straight line Arc G2 Arc G3 Phase
F6
) Horizontal Vertical
Edit Turn round Reflect zero setting zero setting
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2111 General (continued)

With pushing from key the menu for NC programming seems.

CHC90® /CHAN.1 Lt I

5-18-44 31:88

F1 Channel

F2 Selection

F3  Adjustments
F4  Program input

F5 Copy<->
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2111 General (continued)

Program input

With pushing of key F4 (within the display frame) seems the program selection. The paragraph of
a new program can be input with the numerical keyboard.

CHC90® /CHAN.1 Lt I

= |

X  e.e0 [y -45.000[z  -90.608 (A 0.600
B 450 fc  e.eee(p  efBt 1020

I —
—pet ] o || o | e

F1 Channel

F2 Cycle/program
F3 -
F4  Program input according to DIN / ISO

F5 Program input with outline path
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211.1 General (continued)

With the cursor keys an existing program can be chosen or the number of a new program can be
input with the numerical keyboard. After pressing the key F5, the picture with the coordinates
appears.

With the keys (page up) and (page down), the picture can be enlarged or reduced (zoom
function) for a better view.

New outlines can be inserted continuously whereby a blue point is indicating the inserting place.

With the keys (Posl) and (End) NC blocks can be moved forward and backward, they do

then appear in red. Those moved NC blocks can be inserted or deleted with the keys
(Change) or (Delete).

The block numbers are automatically numbered continuously (increased).
Max. 100 blocks can be programmed in a program with GPE.

Programming is finished and the program is stored with F7.

@ \ E T Einf Pos1 Bf”d
% \ 2 ¢ Entf Ende Bild
Key field operating panel and suitable keys on the PC
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2.11.1 General (continued)

Basic menu 1 (switch with F6)

CNC98® /CHAN.1 |[ETTH

=cale 100000

ARC G3 CHAMFER
a5 POINT LINE ARC G2

F1 Insert point

F2 Insert straight line

F3 Arc G2 (clockwise)

F4  Arc G3 (counter-clockwise)

F5 Insert phase and rounding
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2111 General (continued)

Basic menu 2 (switch with F6)

CNC98® /CHAN.1 |[ETTH

=cale 100000

Edit Invert Mirror

F1

F2

F5

F4
F5

Program edit with full function range (F, G, M etc.),
if a ASCII keyboard available actual

Processing direction turn around
Ouitline reflect

Horizontal zero setting
Vertically zero setting

2 -
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2.11.2 Inserting a point

With the numerical keyboard the coordinates of one point can be input and inserted with key .

The input point is started with rapid traverse (G00).
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2.11.3 Insert a straight line

With the numerical keyboard the coordinates of a straight line can be input and inserted with key
. One sets always at the blue point.

Selection of the different types of the straight line generation:

F1 Linear interpolation with Input of the terminator point coordinates
F2 Linear interpolation with Input of length and start angle relative
F3 Linear interpolation with Input of length and start angle absolutely
F4 Linear interpolation with Input of angle and 1/2 terminator point,

i.e. that only one of the coordinates must be input.
The coordinate input last is taken over.
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2.11.3 Insert a straight line (continued)

linear interpolation with Input of the terminator point coordinates

The terminator point coordinates input from the start point to a linear (G1) is inserted.

Linear interpolation with the terminator point coordinates (E) Z and X

Example
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2.11.3 Insert a straight line (continued)

linear interpolation with Input of length and start angle relative

A linear with length and start angle is relatively inserted by the start point.

Linear interpolation

with length (1) and

Start angle (SW) relative
to the preceding block

Examples:

Angle relative 0°

i.e. tangential
to the preceding block

Angle relative 45°
to the preceding block
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2.11.3 Insert a straight line (continued)

linear interpolation with Input of length and start angle absolutely

A linear with length and start angle is absolutely inserted by the start point.

A

0 ] e |

Linear interpolation
with length (I) and final angle (EW) absolutely

Example:

Angle absolutely 0°
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2.11.3 Insert a straight line (continued)
linear interpolation with Input of final angle absolutely and 1/2 terminator point

The terminator point coordinates with 1/2 terminator point and final angle, input from the start
point to, absolutely a linear is inserted.

GroRdend nteeorclnticn Hit L°c CRrunkt und Hinkel
4/_‘ 2| AR x| AAA Uink: A A

Linear interpolation
with 1/2 terminator point and final angle (EW) absolutely

The indicated angle actual of the final angles

the programmed straight lines with that I
indicated direction in Z or X. :

Examples:

Final angle absolutely 60° to Z

Final angle absolutely 30° to X
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2.11.4 Inserting an arc

With the numerical keyboard the coordinates of an arc can be input and inserted with key .
One sets always at the blue point.

KEreisinterpolation im Uhrzeigersinn @
1 Mit Enpunktkoordinaten und Radius 2 Mit Radius und Endwinkel
2 Mit Endpunkt und Mittelpunkt 4) Mit Radius und 12 Endpunkt
1 2 2 ; q 3

F1

F2

F3

F4

Circular interpolation with terminator point coordinates and radius
Circular interpolation with terminator point and centre point
Circular interpolation with radius and final angle

Circular interpolation with radius and 1/2 terminator point

i.e. that only one of the coordinates must be input.
The coordinate input last is taken over.
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2.11.4 Inserting an arc (continued)

Circular interpolation with terminator point coordinates and radius

Circular interpolation in the clockwise direction
with terminator point coordinates (E) Z and X and radius (r)
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2.11.4 Inserting an arc (continued)

Circular interpolation with terminator point and centre point

Circular interpolation in the clockwise direction
with terminator point coordinates (E) Z and X
and Mittelpunkkoordinaten (m) Z and X
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2114 Inserting an arc (continued)

Circular interpolation with radius and final angle

Circular interpolation in the clockwise direction
with radius (r) and start angle (SW) and final angle (EW)
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2.11.4 Inserting an arc (continued)

Circular interpolation with radius and 1/2 terminator point

e Ereisinterpolation mit Radius und 172 Position

Z | B.000 BENX | #.888 Radius : 8.688 Sy:

H.H8H

Circular interpolation in the clockwise direction
with radius (r) and 1/2 final position (Z or X)
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2.11.5 Inserting a chamfers or roundness

F1 Chamfers form with leg length
F2 Round off with radius

F3 Circle tangential tie up

F4 Circle with linear tangential
F5 Combination linear with linear
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2.11.5 Inserting a chamfers or roundness (continued)

chamfers form with leg length

Phasen an einer Hante mit Echenkellaenge
N Laenge : H.884 UHinkel : H.B88 # H

Chamfers at an edge with leg length and angle (w)

Selection of the length #:0 1.Length #:1 2. Length

Examples:
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2.11.5 Inserting a chamfers or roundness (continued)

Rounding off with radius

Corner-round off with radius (r)

Example:
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2.11.5 Inserting a chamfers or roundness (continued)

Circle tangential tie up

Circular interpolation with corner point and tagentieller binding

G2 or G3 become automatically
according to the position of the terminator point (E, E *) selected

Example:
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2.11.5 Inserting a chamfers or roundness (continued)

Circle with linear tangential

Combination circle - linear with tangential binding

The position of the transition point (p) actual unknown.

Example:
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2.11.5 Inserting a chamfers or roundness (continued)

Combination linear - linear

Kombination Gerade Gerade
/0 2 | 0.000 X | 8.888 Su: @.888  EU: 9.0088

Combination linear - linear

with start angle, final angle and

Terminator point with the coordinates Z and X
The start angle actual relative

to the preceding block.

The position of the transition point (p)
actual unknown.

Example:
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2.11.6 Editing

If the processing direction determined, still the functions (F, T, G, M) know actual are inserted into
the program.

F1 Program edit with full function range (F, T, G, M, P etc.),
if a ASCII keyboard available actual

F2 Processing direction turn around

F3 Mirrors (in both axes)

F4 Horizontal zeros (settings the white point on zero)

F5 Vertically zeros (settings the white point on zero)
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2.11.6 Editing (continued)

Program edit with full function range

The program can with full function range (F, T, G, M, P etc..) are edited,
if a ASCII keyboard available actual

‘ NeB G1 Z2-21 X2l
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3. Program configuration

3.1 Program

Each program begins with a program number with a maximum of 7 digits (DOS - PC) and/or 9

digits. The program consists of individual blocks.

3.2 Block

Each block is identified by a block number with a maximum of 10digits. A block is made up of
various words, which contain all instructions for an operation. The block length is variable
(maximum 200 signs).

Blocks are identified in the program with ascending block numbers. This determines the sequence
when the program is running and means that identical block numbers are not acceptable.

3.3 Word

A word consists of an address and a data section. The word length is variable. All words which can

be contained in a block are included in the following table.

34 Mathematicals expression

A number can be also replaced by a mathematical expression in round brackets.

For example: ((110 + P20) / 3)
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3.5 Block functions
Word Address  No. of Data Dimensional Effect Description
words per digits unit in section
block
Block number N 1 10 # block by block
Feed F 1 X ~ mm/min modal 3.
Spindle speed S 8 X ~ 1/min modal 3.
Traverse conditions G 8 * 10 # modal/bl.-by-bl. 4.
Circle centre point [/J/K 1 X ~ modal 4.
Circle radius R 1 X ~ modal 4,
Cycle G 8 * 10 # block-by-block 5.
Additonal functions M 8 3 # modal/bl.-by-bl. 6.
Tool T 1 10 # modal 7.
Parameters P/q X X modal/bl.-by-bl. 8.
Key: ~ Floating point
# Integer
* Traverse condition and cycle together 8 per block
All other letters can be used for axis terms.
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3.6 Syntax

Fundamental construction of a NC block:

Example :

N10 GO1 F100 TO3 M100 P30:(P20+35)*3 X200.0000 Y400.550 {comment}

Block length = 200 signs

Axis position
Floating point

Parameter calculation
Floating point

M - Function
Integer, 3 digits

T tool number
Integer, 10 digits

F feed
Floating point

G - Function
Integer, 10 digits

N block number
Integer, 10 digits
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3.6 Syntax (continued)

General functions

/ Block skip
\ Chain blocks, i.e. several blocks are joined to one NC block.
() Bracket functions, mathematical expressions or comment
{3 Bracket comment
Allocation
$ Signal for hexadecimal numbers

Hexadezimale expressions must be completed with the separating sign( ; )!
e.g.: N10 GO1 F1000 P500 : $1AF; X: P500

Axes

Axes can be marked:

- with a letter XY, Z, UV W...
X100, Z33

- with a letter and index 1 to 8 X1, X2, X3...
X2:100, Z1:33. ..

Clear parameter content

P500: - - clears the content of P500
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3.6 syntax (continued)

Comparison operators

Example :
= Equal P500=110.50
(Skip to block 50, if the content of P500 = 110)
> Larger
< Smaller
<> Unequal
>= => larger equal
<= >= smaller equal

If the skip - condition is fulfilled, it is skipped to the indicated block number.

Calculation operators

Example .:
* Multiplication P500:P200*5
+ Addition P500:P200+P201
- Subtraction P500:P200-1
! % Division P500:P200 /2
| mod Modulus P500:P200]10
The trigonometrical functions use degree !
sin cos tan P500:sin(90)
asin acos atan P500:acos(P10)
or and not Bit operations

P500:P500 or $100;

sqr Square root

int Integer value

intr Rounding on integer

abs Amount

In Logarithm with basis e

lay Logarithm with basis 10

exp Exponent

del testif cleared P500:del(510)

Feedback value :0 parameter not cleared
1 parameter cleared

Functions are always written in lower-case letters!
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3.6 syntax (continued)

Definition of a tool radius t

If no tool administration is existing in the system, a temporary correciton radius can be defined with
identification ‘t’. With this correction radius, the subsequently activated radius correction (G41/42) is
working.

Example:

N10..

N20 t:0.5

N30 G1 X100 Y100 G42
N40..

When programming ‘t’

- the tool radius is written and

- the tool radius correction is deleted
in the active data block (P8150 ...)

The quadrant of the ‘t’-correction is always 0!
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3.6 Syntax (continued)

Syntax of symbolic variables

Symbolic variables always do start with the sign *_’ (e.g.: _abs, _test5, ...), they may have a
maximum length of 30 signs. Capitel and small letters are allowed, but the meaning of _karl may
not be the same as _Karl! (case-sensitive).

Binding a symbol to a parameter
_wegx ::=500;

According to this definition, _wegx is in place of P500, i.e. both expressions are equivalent
according to the above mentioned example (_wegx <—> P500).

P500:10
_wegx:=10

Indexing is allowed at parameter variables.
Example

_wegx(0) :=10; (d.h. P500:10)
_wegx(1) :=11; (d.h. P501:11)

Internal variables
_wegxy = 500;

If a value is assigned to a variable, which is not ‘bound’ to a parameter, this variable is allocated as
internal variable. That means that values can be stored without using a parameter.

Variables that are not initialized have the value 0.

Internal variable do only exist as long as the NC program is active.

Internal variables can not be displayed directly (e.g. at a program test).

Example

n10 _test1::=12 (Binding to P12)
N20 _test2:=10 (internal variable)
N30 GO0 X:_test1 Y:_test2

N40 ...
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3.6 Syntax (continued)

Text output of NC programs

Arbitrary texts from NC programs can be displayed in the message line. When switching back to
MANUAL, texts that are eventually standing in line, are deleted.

Delete syntax messages

N10 !
N10 M33 P1:23 !

The identification ‘I may also be programmed with other NC block elements in the same
NC block. However, ‘" has to be the last sign of the block!

Displaying messages with predefined colours

N10! thisis a message text white letters on blue bottom

N20 !0, thisis a message text black letters on grey bottom

N30 1, thisis a message text white letters on blue bottom

Displaying messages with colour selection that can be defined freely.

N40 IS8E, thisis a message text (yellow on black)

N40 !code, this is a message text code = HF + VF

HF (background colour) VF (Forefront colour)
80 black 0 Dblack
90 blue 1 blue
A0 green 2 green
BO turquoise 3 turquoise
CO red 4 red
DO magenta 5 magenta
EO brown 6 brown
FO light grey 7 light grey
8 dark grey
9 light blue
A light green
B light turquoise
C lightred
D light magenta
E yellow
F  white
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3.6 Syntax (continued)
Working sequence of the block interpreter
1. Parameter calculations, Parameter allocations

are executed in the sequence programmed in the NC block.

2. Parameter skips
are executed in the sequence programmed in the NC block.

3. M- Function - Skips
are executed in the sequence programmed in the NC block.

4.  Sub-program call M28

The sequence of the block elements when dispatching at PLC (real time)

1. Block number

2. Parameter (real time parameter)

3. S-value

4. T-value

5. M-function before traverses / after traverses
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3.6 Syntax (continued)

Enlarged syntax

The NC interpreter offers with System-Calls (sc) further possibilities, to shift the interpreter -mode
or to trigger functions.

Syntax sc:n

Function numbers

0 Activating of interpreter-mode 0, standard mode.
- Is always preset at NC program start.

- Each block produces a block end. When switching on the interpreter to the next NC block
a block change command results, with which the NC block informations are transmitted to
the following modules.

1 Activating of interpreter-mode 1, supervision mode.
- In mode 1 the block change command is suppressed. When switching the interpreters to
the next NC block no block change command results.
Because the analyzed NC block elements are only transmitted to the following modules
with block change, they remain now for the time being in the block interpreter.
(This does not count for the additonal functions.)

- When switching back to mode 0 a block change command is given.
2 Activating the interpreter mode 2
- supervision mode at M26
- as mode 1, however, when switching the mode, the system waits until it gets a feedback
from the previous NC block. E.g. if you want to make some calculations or supervising
loops while an axis is moving, the calculation and/or test loop will start at the beginning

of this movement (and the pipeline of the NC control is previously deleted).

- A block change command is sent when switching back to mode 0.
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3.6 Syntax (continued)

Example of a supervision loop

While N10 is processed, supervision functions can be perceived in the loop (N30 . .. N50).

N10 G01 F100 X1000

N20 sc :1 changeover in mode 1

N30 P500>P501.140 skip, if supervision loop should be left.
N40 .

N50 M23.30 skip to the beginning of the loop
N140 ..

N150 sc:0 end of the supervision loop

N200 GO0 X200

100 Triggering of a block change command
- In interpreter mode 1 a block change can be forced herewith.
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3.7 Feed

The feed with the address letter F is programmed in mm or inch according to the set unit of
measurement.

G94, G95 and G99 determine the feed modification.

G94 Feed in mm/min
G95 Feed in mm/r
G99 Block end feedrate in mm/min

A programmed feed is effective modally and can only by overwritten with another feed.

Through positioning in rapid traverse (G00) the previously stored effective feed is not cleared, but
becomes effective again with G01, G02 and GO3.

With the feed-override-potentiometer the programmed feed can be changed in the area of 0 to
120%.

F path feed
f final feed, i.e. path feed, which are achieved at the end of block.
Example: N50 X400
N60 G1 F6000 f1000 X5600
F A
F
6000 +

Linears feed modification over the whole path

1000 +

400 5600 X
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3.8 Spindle speed
The spindle speed is programmed with the address letter S. With index 1 to 8 several spindles can
be programmed.
Example: S1000
S1:1000
$8:8000
G96 and G97 determine the speed modifications.

G96 constant cutting speed in mm/min
G97 number of revolutions in 1/min

The spindle speed is effective modally and can only be overwritten through another spindle speed.

With the spindle-override-potentiometer the programmed spindle speed can be changed in the area
of 0 to 120%.
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3.9 C-NC Syntax

3.9.1  Programming Example

P1000
// Program - example
int idx=0;
double step_x=1.234;
P100:1;
GO X0Y0 20

N100 P100:P100+1;
if (P100>6) M23.200 //======>N200
if (P100>5)
{
GO0 X123;

}

else

{
GO X99;

}
G1 F1000 X100 M543;
for (idx=0; idx<5; idx++)
{
G91 F123 X:step_x;
}
G1 G90 F1000 X123.5Y82.6
GO Z150
G1 F5000 X99.5 Y43.123
M23.100
N200 M30
#
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3.9 C-NC Syntax
3.9.2 Commissioning

3.9.2.1 System Requirements

Necessary Software- Versions: ~ CNC : BS-Version: 160 /220 or higher
Panel: PPCIMAGE/QT900 : Version 160 or higher
current show_e

- nc_line_mode must be enabled ( System-wide setting )
- C- Interpreter must be enabled ( channel-specific )

3.9.2.2 Activation nc_line_mode

In order to execute NC programs in C interpreter mode, the system must be operated in
nc_line_mode.

If nc_line_mode is activated, NC blocks do not necessarily start with block numbers;
NC Editor is line oriented.

Activation of nc_line_mode:
Entry in the file netconf in the CNC:
'nc_line_mode'

nc_line_mode- Status, see g41
g41 : Panel - System-Status-Infos :
g41 is written by the power-on routine by the system.
Content:
Byte 1 :
Bit 0 : 0 : nc_line_mode is not enabled

NC blocks must necessarily begin with 'N" or '/ N'.

NC-Editor is block - oriented.

When switching from nc_line_mode enabled, to nc_line_mode disabled
the NC -Memory has to be deleted.

1 : nc_line_mode is enabled

NC blocks do not have to necessarily start with 'N" or '/ N'.

Jump Labels still have to start with 'N' or '/ N'.

When switching from nc_line_mode disabled to nc_line_mode enabled,
it is not necessary, delete the NC-Memory.
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3.9 C-NC Syntax

3.9.2.2 Activation nc_line_mode (continued)

IO-INPUT :
- NC Program Input: Blank lines are not filtered.
- Phrases starting with ';' be filtered as before!

NC Editor is line oriented. (Display the line number)
NC block numbers now act as entry point for NC block jumps.
Jump-marks must be in ascending order!!

e.g.: .
GO01 F1000 X100
M23.100 --> Jump to Mark N100

N100 X150

G04.1
X100

Function: NC Renumber is blocked at nc_line_mode enabled.
During the teaching of NC blocks, no block number is inserted.

In AUTOMATIC Picture NC blocks are displayed with line numbers.

The following parameters now contain line numbers:

P8695 Line number at RWL

P8696 Line number at the measuring position recording
P8803 Line number at NC program abort

P8901 current line number NC program real-time
P8905 current line number cycle real-time

P8907 Line number at NC program abort

P8911 Line number of the incorrect block

P8914 current line number in subroutine call

P9301 current line number NC program pre-analysis
P9305 current line number Cycle pre-analysis
P11146 Line number of the last edited NC program
P11152 not used

P11153 not used

P11154 not used

P11184 current line number at IO In-/Output
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3.9 C-NC Syntax

3.9.2.2 Activation nc_line_mode (continued)

The following parameters contain As before block numbers:
P8801 NC Start block number

P8821 Emergency program 1 block number

P8823 Emergency program 2 block number

P8825 Emergency program 3 block number

P8827 Emergency program 4 block number

3.9.23 Activation of C-interpreter

P8805 : Selection NC Interpreter
0, -- : NC program is executed with standard NC Interpreter.
Automatic mode display: AUTO
1 : NC program is executed with C-NC Interpreter.
--> C- Syntax
Automatic mode display: AUTOC

--> See the menu: Start data C interpreter
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3.9 C-NC Syntax
3.9.3.1 NC Elements

Definition :
NC elements are :
- Axis identifiers ~ X)Y,... Xx,C..

- axis CMD a(pos)
-N,M, G, F,f,S,R, |,J,K, Tt 1rtq, tl, P., p., q.
- sC.. sc1

- |
- internal Vars ( starting with '_") Example: _ncvar
- NC Functions / Functional

- NC elements are prohibited as a variable name

- A separator must be programmed between NC elements!
Separators are:

; (Semikolon)
"' (Blank)
operators
Example:

F1000 x100 c45
P500:12;P501:13;
P100:P123 mod 5

Are NC items in the block, the NC Items will be executet with block end, i.e.,
NC-elements will be send to 'real time'.

-'N' will only accepted as entry point, if programmed at the 1st digit of the line!

3.9.3.2 Block Commands

{: C- Beginning of Block
} : C- End of Block

e.g.:
int abcde;

}

M2 / M30 may NOT be programmed out of C blocks!

NC block jumps may NOT be made out of C blocks!
( --> see message M1375)
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3.9 C-NC Syntax

3.9.3.2 Block Commands (continued)

NC block jumps are: - M23 jumps M23.xx,
- defined jump-M functions Mxxx.xxx
- parameter jumps P100=P101.xxx
_test=_test1.xxx

- M24/M25
- M29
e.g. 1: correctly
N100.
{ /I C- block start

int abcde=0;

/I G- end of Block
G01 F1000 X100
G54
M23.100 // Block jump is allowed

e.g. 2: llfalse!!
N100.

{ J/ C- block start
int abcde=0;

M23.100 // Block jump INADMISSIBLE --> M1375
/I --> NC block jumps may not be made out of C blocks !!

} // C- end of Block
GO01 F1000 X100
G54

If the C-block start and C-block end is in the same line, this block is filtered out as
a comment.
e.g.:

if (test>10) { I'm a comment}

{

P500:test;

}
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3.9 C-NC Syntax
3.9.3.3 Comment

// Comment from // to end of line

e.g.:
GO0 X100 // Traverse the X-axis

/* Comment-start
*/ End comment
e.g.:

GO0 X100

/* text

text

text */

GO Y100

For single-line comment '{' and '}' may also be used. (NC-Compatible)
e.g.:

if (test>10) { I'm a comment }

{
P500:test;

}

3.9.34 Constants
M_PI (3.14....)

Example:
myint=M_PI;

3.9.3.5 Definitions

#define defname defconst

e.g.:
#define axis1 1

Definitions apply globally.
| The '#' is not at the beginning of line!
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3.9 C-NC Syntax

3.9.3.6

Includes

#finclude <fname>

e.g.:

#include <myinclude>

File 'myinclude’ will be included

Character '#' must not be at beginning of line!
Function declarations in the main program apply globally across all programs until the
program ends.

Function declarations in a subroutine are local to this subroutine.

3.9.3.7 Data types and scope of application.
char 1 Byte signed -128 127
unsigned char 1 Byte unsigned 0 255
byte 1 Byte unsigned 0 255
short 2 Byte signed -32768 32767
unsigned short 2 Byte unsigned 0 65535
int 4 Byte signed -2147483648 2147483647
unsigned int 4 Byte unsigned 0 4294967295
long 4 Byte signed -2147483648 2147483647
unsigned long 4 Byte unsigned 0 4294967295
float Floating-point single precision
double Double precision floating point value
string text; ONLY one-dimensional
C string, ie NULL Terminated

e.g.: teststr="abc";

teststr[0] : 'a’

teststr[1] : 'b’

teststr[2] : '’

teststr[3]: O
e.g.: Simple data types declaration:

double dwert1;

double dwert1, dwert2, dwert3;

double dwert1=1.0;

int  a=1;

int a,b=1,c;

char mych=65;

char mych="A’;

Declaration of arrays:

double dwert[20]; // One-dimensional array

int  xxxxx[3,2]; /I Two-Dimensional array
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3.9

C-NC Syntax

3.9.3.7 Data types and scope of application (continued))

Deklaration von Strings:
string myname;
string myname="hugo ";

Scope of declarations:

- Declarations in the main program (not defined in a block) are global across all programs
until the program ends.
(Also applies to declarations of include files which are includiert from the main program.)
- Declarations in a subroutine apply only locally in this subroutine.
- Declarations in functions that apply to the function end.
- Declarations in a block, valid until end of block.

e.g.:
int test1;
}
- Declaration within a block, displaces a declaration outside of the block until the block end.
e.g.:
int test1=12;
{
int test1=14;
P1:test1;

}
P2:testl; // Resultat --> P1 : 14

/P2 :12
- Declaration in a subprogram, displaces a global declaration until end of the subroutine.

3.9.3.8 Hex code

$ $ generally valid.

Ox  Ox ONLY allowed in a C syntax element,
that is, hex code '0x 'can NOT be used with NC-elements.
II'x" is the POLAR radius identifier. !!

e.g.:
correctly:  P1:$ff;
i=0xff;
false: P1:0xff;
X:0xff;
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3.9 C-NC Syntax

3.9.3.9 Assignment Operator

C-Element '=' value

Assignment operator for C-elements '=" Example: myvar =1.234;
dwert=12.123;

I! Difference to the NC syntax !!
Please note :
The previous NC syntax remains unchanged!

NC-Element " value

Assignment operator for NC elements ':' Example: P500:3
_myvar:3

NC-Element = value

jump destination

Comparison operator for NC elements '=" Example: P500=P501.123
_myvar=P123.100

3.9.3.10 Arithmetic Operators

* : multiplication

/ : division

% division (Deviating from the standard C: In C is %: modulo)
+ : addition

- : subtraction

> : potentiate tst=10**3 -->1000

mod : modulo tst=23.2mod 3 -->2.2

3.9.3.11 Comparison Operators
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3.9 C-NC Syntax

3.9.3.12 Logical Operators
! not logically
[l Or operator logically
&& And operator logically

3.9.3.13

& And operator Bit Operation
| Or operator Bit Operation
A Exclusive Or Bit Operation
<<  Shift operator to the left
>>  Shift operator to the right

~ BitComplement

3.9.3.14

++  increment
-- decrementing

Bitwise Operators

Combination Operators

e.g..
e.g..

Take note: P500: -- delete Parameter

+=  addition

-=  subtraction
*=  multiplication
= division

>>=Shift to the right
<<= Ghift to the left

= And operator Bit Operation
A= Exclusive or Bit Operation
|=  Or operator Bit Operation

3.9.3.15

Default

Function Name+ '(' + Function arguments..

asin()
acos()
atan()
sin()
cos()
tan()

e.g..
e.g.:
e.g..
e.g.:
e.g.
e.g.:
e.g.:
e.g..
e.g.:

Arguments in DEGREE

. aa=bbé&cc;

: aa=bb|cc;

.. test=test"$ff;
.. test=test<<?2;
.. test=test>>2;
. test=~test;

aat++; -->aa=aatl;
aa--; -->aa=aa-1,

aa+=5; -->aa=aat5;
aa-=5; -->aa=aa-5;
aa*=b5; -->aa=aa’b;
aa/=5; -->aa=aa/5;
aa>>=2;--> aa=aa>>2;
aa<<=2;--> aa=aa<<2;
aa&=%ff; --> aa=aa&$ff;
aa’=%ff; --> aa=aa’$ff;
aa|=%ff; --> aa=aa|$ff;

General functions / system functions

+
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3.9 C-NC Syntax

3.9.3.15

deg()
rad()

log2()

In()
exp()
log()

abs()
int()

intr()
sqr()

rnd()

msleep(n)

printf()

General Functions / System Functions (continued)

Conversion rad --> deg ; tst=deg(3.14);
Conversion deg --> rad ; tst=rad(180);

Binary logarithm
e.g.: tst=log2(16); --> tst=4
For system version <230 : result: integer
From System Version 230 : result: double

absolute Value tst=abs(-1.2) -->
integer Value tst=int(1.667) -->
Rounding to integer tst=intr(1.667) -->
Square root tst=sqr(4)

Random value/random number tst=rnd(3.4) -->

n : [msec] Time for execution of the command

N— =

Random number in the
interval:-3.4 ... 3.4

Return value of msleep: System timer [msec] at the command call

n: -1 :noyield of msleep,
n: 0 :1xyield
n:>0 :yield, until n reached

Formatted output to the upper message line (such as 'l')

printf(control, arg1, arg2..)

Format elements and arguments must match the number and type!

Format elements :
%d : Decimal Representation

%nd: Decimal Representation n: minimum Field width

%X : Hexadecimal Representation

%nx: Hexadecimal Representation n: minimum Field width
%f:  The argument must be float or double, and is represented by 6

decimal places

%n.mf: The argument must be float or double, and is represented by 6

decimal places
n: minimum Field width

m: Number of digits right from the decimal point

(it m==0 --> 6 decimal places)
%c : The argument is a single character
%s : Argumentis a string
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3.9 C-NC Syntax

3.9.3.15 General Functions / System Functions (continued)

e.g.:
int i=5;
double dd=0.123;
char ch=$51;
string str="Hello World";
printf("output -->'%d" '%f' '%cC' '%s",i,dd,ch,str);
Output:
output -->'5''0.123000' 'Q’ 'Hello World'
printf("output -->'%3d' '%6.2f",i,dd);
Autput:
output -->' 5'' 0.12'

Choice of colors for the message line:

default Color: Foreground color: white
Background color : blue

If the output string starts with "$xx,", "$xx," is for color selection and won't be displayed.

Color definition:

$xx = HF + VF
HF ( Background Color )= 80 black
90 blue
A0 green
BO turquoise
CO red
DO magenta
EO brown
FO light gray
VF ( Vordergrund- Farbe )= 0 black
1 blue
2 green
3 turquoise
4 red
5 magenta
6 brown
7 light gray
8 dark grey
9 light blue
A light green
B light turquoise
C lightred
D light magenta
E yellow
F  white
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3.9 C-NC Syntax

3.9.3.15 General Functions / System Functions (continued)

unlink(file_name) delete File

file_name :" _ncram/P1000" : File in the NC memory
"//server/ncdata/P1234" : File from the file server
"//control_panel/ncdata/P1234" : File in the control panel

Return : 0 : Function executed error-free
I=0 : Error code

e.g. :interr;
err=unlink("_ncram/P1000");

3.9.3.16  String Manipulation

= copy String
e.g .: string2 = string1;

+ Combine strings
e.g.: string3= string1+ " abc " + string2;

= Compare string
e.g .. if (string1 == string2)...
if (string1 != string2)...

strlen() Determine the string length
string mystring="abcd";
len=strlen(mystring); //-->len: 4

mid(str,idx,len) str : source string
idx : Index in the source string [0..n]
len : string length

Returns a string, starting at index idx with length len.
Return a null string if the string is empty or index idx outside source string.

e.g.: stringx="Hello World";
stringy=mid(stringx,1,4); // stringy=="ello"
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3.9 C-NC Syntax

3.9.3.16

String Manipulation (continued)

idx=find(str,suchstr)

e.g.:

stringx[idx]

e.g.:

chr(n)

e.g.:

itoa

e.g.:
hex(val)

e.g.:
ftoa

e.g.:

atof()

e.g.:

str : source string

searchstr :searchstr index in the source string [0..n]
Return

idx :-1 , if searchstr not found in str

: 0..n, if searchstr found in str

stringx ="pananas";

subs = find(stringx,"an"); // subs ==
Indexed String Access [ 0..n]

chx = string1[2];

string1[1]='A";

Conversion ASCII code --> string

mystring=chr(65); // mystring == "A"

Integer Conversion to string

string mystr;

int  myint=15;

mystr=itoa(myint); // --> mystr : "15"

Integer Conversion according to string with base 16 (hexadecimal)

value=35243;
stringx=hex(value);  // stringx == "89ab"

Conversion float (double) to Ascii (String)

string mystr;

double mydoub=15.1234;

mystr=ftoa(mydoub); /[ --> mystr : "15.1234"
Conversion String to Float (double)

string mystr="15.1234";
mydoub=atof(mystr); //mydoub == 15.1234

On error: return value = 0.0
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3.9 C-NC Syntax

3.9.3.17 f-CMDs
fchksum(pn); Programchecksum of a file in the NC memory
pn : Programnumber
Return : Filechecksum
e.g.: P1 : fchksum(123);
fexist(pn); FileCheck in the NC memory
pn : Programnumber
Return : 0 : Program in the NC memory not available
1 : Program available
eg.. P1 fexist(123);
fnccopy(src_pn, dst_pn) NC-Copy in the NC memory
src_pn : Source program number
dst_pn : Target program number
Return : 0 : Function executed error-free
>0 : Error code 1250 .. 1299
e.g.: P1 : fnccopy(1,123);
filecopy(src_name, dst_name, mode) FileCopy to/from NC_memory
src_name : FileName source
dst_name : FileName target
mode ; CopyMode

0: In File --> NCRAM: Filename target = dst_name, regardless
of the programname in source file
In NCRAM --> File: Programname IM targetfile = File Name

targetFile
Filenamen :"_ncram/P1000" : File in NC_memory
"//server/ncdata/P1234" : File from the file server
"//control_panel/ncdata/P1234" File in the control panel
"//lcnc5001/_ncram/P1234"
Return : 0 : Function executed error-free

>0 : Error code 1200 .. 1299

e.g.: P1:filecopy("//server/ncdata/P1000","_ncram/P1000", 0);

funlink(file_name) delete File
file_name :" _ncram/P1000" : File in NC_memory
"//server/ncdata/P1234" : File from the file server
"//control_panel/ncdata/P1234" File in the control panel
Return : 0 Function executed error-free
>0 Error code 1200 .. 1299

e.g.: P1:funlink("_ncram/P1000");
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3.9 C-NC Syntax

3.9.3.18 if/else- Authorizing

The if-else statement is used in making decisions.
The else part is optional.
Syntax :
if (Expression)
Statement1;
else
Statement2;

If the expression has a value different from 0, so Statement1 is executed.
If the expression value is 0, statement2 is executed if an else part is present.
Assignments in the expression are not allowed! Example: if (iwert = abc) ...

e.g.:
if (iwert > 100)
{
GO0 X100;
}
else
{
GO0 X200;
}
or
if (P[2,500] == 1)
{
do_something();
}
Caution:

For single-line comment '{' and '}’ may also be used. (NC-Compatible)
e.g.:
if (test>10) { I'm a comment }

{
P500:test;

}
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3.9 C-NC Syntax
3.9.3.19  switch- Authorizing

The switch statement is a special kind of selection among several alternatives.
If this is the case, then the branch is accordingly.

Syntax:

switch (Expression)

{

case konst1 :
Statement1;

break;

case konst2 :
Statement2;

break;

default :
Statement3;
break;

}

Expression is evaluated and gives a result. The result must be an integer.

The result is compared with all the case constants.

Is there a case constant matches the result, the execution of the program

in this case label is continued until the break statement.

With the break statement the switch will exit.

If there is no match, the process continues with the default label.

default is optional.

Assignments in the expression are not allowed! Example: switch (test1 = abc) ...

e.g.:
switch (test1)
{
case 1:
GO0 X100;
test1=2;
break;
case?2:
GO Y100;
test1=100;
break;
default :
test1=1;
break;

}
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3.9 C-NC Syntax
3.9.3.20 for-Loop

for(Expressioni; Expression2; Expression3)
Statement

Expression1 is used to initialize the loop.

Expression2 defines a test that is evaluated before each execution of statement.
If Expression2 has the value 0, the loop is finished.

The term expression3 is performed at the end of each repetition.

Each of the three expressions may be missing.

e.g.:
for(i=0; i<10; i++)
{ //Loop describes P500: 0

I P500: 1
/..

I P509: 9
P(500+i):i;

3.9.3.21  while- Loop

while(Expression)
Statement

Statement are repeated as long as the value of the expression is not 0.
Expression is evaluated BEFORE each execution of statement.
Assignments in the expression are not allowed! Example: while (i = abc) ...

e.g.:

int i=0;

while(i<10)

{ // Loop describes P500:0
/ P500:1
/..

/1 P509:9
P(500+i):i;
|++:

)
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3.9 C-NC Syntax

3.9.3.22 do-while- Loop

do
Statement
while(Expression)

Statement are repeated as long as the value of the expression is not 0.
Expression is evaluated AFTER any execution of statement.
Assignments in the expression are not allowed! Example: while (i = abc) ...

e.g.:
int i=0;
do
{ // Loop describes P500:0
/1 P500:1
/..
/ P509:9
P(500+i):i;
i++;
}
while(i<10);

3.9.3.23 return- Instruction

In a function, the return statement ensures that the execution of the program resumes
after the function call.

e.g.:

void funktion1( int xyz)

{

-return; Exit the function
}

int funktion2( int xyz)

{

-return 123; Exit from the function, and Define 123 return value.
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3.9 C-NC Syntax
3.9.3.24 break- Instruction

Break provides for the discontinuation of nearest do, for, switch, or while statement,
a function of which the break statement occurs.

Program execution continues with the statement following the terminated

do, for, switch, or while statement.

3.9.3.25 continue- Instruction

Continue must be in a do, for, or while statement.

Continue ensures that the execution of the program will continue from the point
at which a decision on the repetition of a do, for, or while statement will be made.

3.9.3.26 Defining and Calling Functions

Definition:
function_name(Parameter...)

{

Statement

}

call:
function_name(Parameter...)

When calling the function, function parameters are passed by value.
( Call by Value )

that is, after the function call, the function parameters are the same,
although they have been changed within the function.

e.g.:

void do_something(void)

{

// do_something

}

do_something(); // call
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3.9 C-NC Syntax

3.9.3.26 Defining and Calling Functions (continued)

e.g.:

void writepara10(int value)
{ // value is written to P10
P10:value;

}

writepara10(1234);

e.g.:

double get_alfa(double value)

{

double result;
result=atan(value);
return result;

}

P11:get_alfa(P10);
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3.9 C-NC Syntax
3.9.3.27 Integration of classes

Declaration:
class ClassVarName:Classname;

Call:
ClassVarName.functionName(Parameter)

ClassVarName : any name
Classname . File name of the class, without extension '.class'

e.g.:

//Declaration
class varx:myclass;

//Call :
P11:varx.get_alfa(P10)

File : myclass.class
//myclass.class
double x,y;

//Constructor
void myclass()
{
x=0.0;
y=0.0;
}

double get_alfa(double value)

{

double result;
result=atan(value);
return result;

}

/[Filend myclass.class
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3.9 C-NC Syntax

3.9.3.40 System Kommandos
syscal(syscall_cmd, ...)

Read by CNC SYSTEM STRINGS

string syscall(__CMD_READ_CNC_STRING__, str_num)
str_num : stringnumber / Ident 0x0000xxxx  free customer string number

from 0x0001xxxx BWO systemstring - number

Oxffffffff  BWO systemstring - number
Return : CNC-String

e.g.:
string s=syscall(__CMD_READ_CNC_STRING__, 5);

Writing of CNC SYSTEM STRINGS

int syscall(__CMD_WRITE_CNC_STRING__, str_num, str)
str_num : stringnumber / |dent 0x0000xxxx  free customer string number

from 0x0001xxxx BWO systemstring - number

Oxffffffff  BWO systemstring - number
str : String- content
Return : Result: 0:0K
1 : Failed to write the string

e.g.:

res=syscall(__ CMD_WRITE_CNC_STRING__, 5, "Hello World");

—_—
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3.9 C-NC Syntax
3.9.4 Compatibility with the NC interpreter
If C-NC interpreter activated :

'("..") should NOT used as a framing comment!
{'and '} are allowed for single-line comment.
Betteruse: /*..*/or'/ /.

Since version 162/222 from 14.09.2010 '(' .. ") allowed as comment framing.

i) was at NC interpreter the mod function (fixed decimal point)
'|"at C-NC: or-bitoperator

Required separators at operators:
so far: C-NC-Interpr.:
P1:P2mod3 --> P1:P2 mod 3
P1:P2orP3 --> P1:P2 or P3
P1:P2andP3 --> P1:P2 and P3

necessary brackets for function calls:
so far: C-NC-Interpr.:
P1:notP2 --> P1:not(P2)
|

P1:sinP2 -->  P1:sin(P2)
P1:cosP2 --> P1:cos(P2)
P1:tanP2 --> P1:tan(P2)
P1:asinP2 --> P1:asin(P2)
P1:acosP2 --> P1:acos(P2)
P1:atanP2 --> P1:atan(P2)

P1:sqrP2 --> P1:sqr(P2)
P1:intP2 -->  P1:int(P2)
Ptl:intrP2 -->  P1:intr(P2)
P1:absP2 --> P1:abs(P2)
P1:nP2  -->  P1:n (P2)
P1:logP2 --> P1:log(P2)
P1:expP2 --> P1:exp(P2)
etc..
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3.9 C-NC Syntax

3.

9.5

3.9.6

Error messages from the C interpreter

M1350
M1351
M1352
M1353
M1354
M1355
M1356
M1357
M1358
M1360
M1361
M1362
M1363
M1364
M1365
M1366
M1367

M1370
M1371
M1372
M1373
M1374
M1375

C Interpreter enabled but not active nc_line_mode (see g41)
Syntax error: C Error NO Heaphen
Syntax error: 'while' not programmed

Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:
Syntax error:

Syntax error:
Syntax error:
Syntax error:

missing Semicolon
missing Brackets
invalid Type

Variable not found
Function not found
error in Char-constants
missing Comma
invalid Operator

invalid Parameter
missing Point

Jump Destination can not be found
missing Colon

Class not found
unexpected EOF

Prototype incorrect
File not found
Unsigned not possible

Syntax Error: Invalid variable access
Syntax error: Symbol programmed twice
Syntax Error: NC jump in C block not allowed

Marginal Comments

- 'N' will mark only accepted as entry point, if it is programmed to first place!
- C-NC interpreter is case-sensitive.
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3.10 Input / output (1/0)
DOS data format

Structure of a NC program file
Blank line (CR, LF)
Identification P/Z with program number (program number with max. 9 digits

NC block beginning with N or /N

NG block

Program end sign (#)

EOF-sign (default : character 04)
Blank line (CR, LF)

Example:

File name : P123456

P123456

N10 GO X0 YO0 Z0
N20 F100 G1 X100
N30 M30

#
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3.10 Input / Output (continued)

Structure of a parameter file

Blank line (CR, LF)
Identification D (at identification D: parameter status is not overtaken
exception: If mantissa programs,

(at identification D+:  parameter status is overtaken
Exception: If mantissa programs,
however in the parameter status the loading bit
(byte 1, bit 1) is not set, than the bit
‘ parameter loaded ‘ is set!

example:

D+

K1 P1: 123 S:$32000100

in this case the status becomes
to S:$32000101!

g parameter number : parameter content[S: parameter status] * * [ ] optional

Program end sign (#)
EOF-sign (default : character 04)
Blank line (CR, LF)

3-42 Edition 05.2014



CNC PROGRAM CONFIGURATION "”,"

3.10 Input / Output (continued)

Structure of a parameter file

e.g.:

Filename : D123

D

q 0: — S:$00000000
q 1: 8 S:$00000001
q 2: 2

q 3: 30000

q 4: —

q 5 — S:$00000000
#

or

D

K1:P 10: 1 S:$00000009
K1:P 11: 100 S:$0000000D
K1:P 12: 200 S:$00000001
K1:P 13: 5

Ki:P 14: —

K1:P 15: 2

#

Extensions

starting from version 080 :

With identifier D+ knows the parameter status with the function * SET *, or with which old parameter
status with the function * OR ‘ is set.

Example: Parameter status with function * SET *:
K1 P1: 123 S:$32000101

Parameter status with function * OR *:
K1 P1: 123 S|$32000101
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CNC 900 TRAVERSE FUNCTIONS

4. Traverse functions

4.1 GO0 Positioning at rapid traverse rate 4-6
4.2 GO1 Linear interpolation 4-7
4.3 G02/G03 Circular interpolation 4-8
4.4 G123 Automatic selection of linear and circular interpolation 4-12
4.5 G04 Dwell 4-13
4.6 G05/G06/GO07 Driving direction of roung axes 4-14
4.7 G08/G09 Precision stop block by block 4-16
4.8 G10/G11 Polar coordinate system 4-17
4.9 G12 Contour path, rapid programming 4-22
4.10 G13/G14 Tangential axis 4-25
411 G15/G16 Polar transformation 4-26
412 G17/G18/G19 Plane selection 4-30
413 G28/G29 Precision stop modal 4-32
4.14 G40/G41/G42 Milling cutter path correction offset 4-33
4.15 G43/G44 Axis correction 4-34
4.16 G45/G46 Turning of coordinates 4-35
4.17 GG47/G48/G49/G147 Robot transformation 4-46
4.18 G50/G51/G52 Spline interpolation 4-59
4.19 G53/G153 Machine zero point 4-62
4.20 G54 to G59 Zero points 4-63
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4. Traverse functions

4.21 G60/G61/G62 Mirror imaging of coordinates 4-64
4.22 G63/G64 ,100% feed rate” 4-66
4.23 G66 All offsets off 4-67
4.24 G90 Absolute dimension input 4-68
4.25 G91 Incremental dimension input 4-59
4.26 G92 Zero point shift 4-70
4.27 G94/G95 Feed modification 4-71
4.28 G96/G97 Number of revolution modification 4-72
4.29 G170/ G171 inch system 4-74
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4. Traverse functions

The traverse functions, togehter with the traverse information, establish the geometric part of the
program. They consist of the address letter G and a 10-digit number. One block may contain 8
traverse functions.

If the traverse functions and the appropriate traverse information are programmed in different
blocks, the traverse functions in the program should always precede the traverse information.
Traverse functions become effective before the programmed traverse information.

The following table contains the traverse functions made available by the control.

Traverse functions within a group overwrite each other mutually (in addition G92 is overwritten by
G53 to G59).

The traverse functions preset at the start of a program are identified by an *.

The traverse functions in the program are displayed when the *?’ key is pressed (except for the
traverse functions which act block-by-block).
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4. Traverse functions (continued)

Traverse functions Effect
GO0 Positioning at rapid traverse modal
GO1* Linear interpolation modal
G02/GO03 Circular interpolation, CW/CCW modal
G123 Automatic selection of linear and circular interpolation modal
G04 Dwell block-by-block
GO05/ G06 / GO7 Driving direction of round axes block-by-block
G08 / G09 Precision stop, on/off block-by-block
G10/G11* Polar coordinate programming, on modal
G12 Contour path, rapid programming block-by-block
G13* G14 Tangential axis off/on modal
G15*/ G16 Polar transformation off/on modal
G17/G18/G19 Plane selection XY / XZ/YZ modal
G28/ G29* Switching on/off precision stop modal
G40*/ G411 G42 Milling cutter path correction offset, clearing / left / right  modal
G43*/ G44 AXxis correction off/on modal
G45 G46* Turning on/off modal
GG47/G48/G49 Robot transformation off / modal
Tool / workpiece coordinates
G147 Transformation off modal
G50/G51/G52 Spline interpolation modal
G5H3* Machine zero point modal
G153 Zero point shift off modal
G54...G59 Zero points modal
G60* G61 / G62 Mirror imaging, off modal
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4, Traverse functions (continued)

Traverse functions Effect

G63 / G64* Switching on feed rate 100% modal

G66 Switching off all offsets block by block
G9o* Absolute dimension input modal

G91 Incremental dimension input modal

G92 Zero point shift modal

G941 Feed in mm/min modal

G95 Feed in mm/r modal

G96 Constant cutting speed modal

G97 Number of revolution in 1/min modal
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4.1 GO0 positioning at rapid traverse rate

Positioning at rapid traverse rate is called up by GOO.

All axes can be traversed simultaneously as long as the machine tool is designed for this. Absolute
and incremental dimension input are both possible.

GO0 acts modally and can be overwritten by G01, G02, G03, G50, G51 and G52.

When traversing at rapid rate the programmed point is homed into via the shortest route.

The axis with the longest programmed traverse distance is traversed at rapid rate and determines
the positioning time. The speed of the other axes is chosen by the control system such that they
reach their end point simultaneously with the fastest axis.

The feed rate override potentiometer is also operative during positioning at rapid rate.

Any feed rate stored in front of GOO again becomes operative after a rapid traverse through GO1,
G02, G03, G50, G51 and G52.

Example: positioning at rapid rate

Y A

\/

>< —_——_— - - — — — — =

Figure 4-1
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4.2 GO1 Linear interpolation

The programmed target position is homed into by GO1 along a straight line. The programmed feed
rate is the contouring rate.

GO01 acts modally and can be overwritten by GO0, GO2 and G03. GO1 is automatically preset at
start of the program.

Example: linear interpolation

Y A

\/

>< _)—_—_—— e — — — =

Figure 4-2
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4.3 GO02 / G03 Circular interpolation

When inputting G02 and GO03, the programmed target position is homed into along a circle
segment having a centre point determined by the interpolation parameters I, J and K and/or having
a radius determined by R.

GO02 signifies clockwise circular interpolation and

GO03 signifies counter-clockwise circular interpolation

The G02 / G03 functions act modally and overwrite each other mutually and can be cleared by
G00, G01, G50, G51 and G52.

Circle centre point

The circle limit point and the interpolation parameters can be input simultaneously using either
absolute or incremental dimensions. For complete circle programming the limit point is equal to the
starting point.

Interpolation parameter

address letter Circle centre point distance in direction
I X axis
J Y axis
K Z axis

The speed at which the circle is started is proportional to the stored feed rate which can be
adjusted between 0 and 120% by the feed rate override potentiometer.
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4.3 GO02 / GO3 Circular interpolation (continued)

The interpolation parameters can be input in such a way that the deviation at A is less than or
equal to 10 increments. If A is greater than 10 increments the program is still not shut down. In all
cases the control system recalculates the circle centre point where R = (R1 + R2)/2.

4

Figure 4-3 — A

Three-dimensional circular interpolation

A programmed circle is three-dimensional driven off, if in a block 3 axes (X, Y, Z) and 3 circle center
points (1, J, K) are indicated.

With programmed
GO02 is executed a long arc,
GO03 is executed a short arc.

The area levels G17, G18 and G19 are here without meaning.
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4.3 GO02 / GO3 Circular interpolation (continued)

The main planes for the circular interpolation and tool correction offsets are selected by G17, G18
and G19 (see also 4.12 Plane selection).

Main plane Parameters for circle centre point
XY 1J
ZX Kl
YZ JK

Example: clockwise circular interpolation

End point and circle centre point are programmed in absolute dimensions (G90).

A = Starting point
B = End point

YB

Figure 4-4 X8

\
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4.3 GO02 / GO3 Circular interpolation (continued)
The circle end point can be input in absolute or incremental dimensions. Full circle programming is
not permitted.

The smaller and larger angular paths are described by positive and negative radius information
respectively.

Y 4

YalYB -

XV

M
+R

Figure 4-5

Radius R must be greater than or equal to the semi-chord AB/2 in order to give a centre point. If
the R being input is less than the semi-chord, message 1407 is initiated and the control system
selects an R = AB/2 without the program being shut down.
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4.4 Automatic selection of linear and circular interpolation

G123 selects automatically after analysis of the position of three points G01 / G02 / G03:
1st point  position

2nd point programmed position in the actual block

3rd point  programmed position in the next block

Example G123 -> GO1

N10 G01 X20 Y50 position
N20 G123 X70 Y45 position in actual block
N30 X130 Y40 position in next block
Example G123 -> G02
N10 G01 X20 Y50 position
N20 G123 X70 Y71,5 position in actual block
N30 X130 Y63 position in next block
Example G123 -> G03
N10 G01 X20 Y50 position
N20 G123 X70 Y18 position in actual block
N30 X130 Y18 position in next block
position position in position in
actual block next block
Y A
71,5 G02
63 T
50 & Go1
45 7
40 7
G03
18 T
Figure 4-6 20 70 130 X
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4.4 Automatic selection of linear and circular interpolation

Program example

P2050

N2 { G123 free outline }

N10 G49 G56 GO F3000 X:0 Y:0 Z:2

N20 X:21.1 Y:9.300 Zz:-1 {point1}

N30 G123G1 X:19.6 Y:54.3 {point2 selection GO2 }
N40 X:45.0 Y:61.0 { point 3}

N50 G123 X:63.0 Y:46.7 {point4 selection GO1}
N60 X:82.9 Y:30.5 {point5}

N70 G123 X:81.2 Y:18.8 {point6 selection GO3 }
N80 X:108.8  Y:21.6 {point 7 }

N9O G123 X:101.0 VY:33.0 {point 8 selection G02 }
N100 X:110.3  Y:64.4 {point 9}

N110 G123 X:108.2  Y:40.6 { point 10 selection G03 }
N120 X:131.8  Y:25.5 {point 11}

N130 G123 X:135.7  Y:13.8 { point 12 selection G01 }
N140 X:138.447 Y:4.4 { point 13 }

N150 Z:2

N160 M30
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4.5 GO04 Dwell

A dwell is called up by G04 and can be programmed between 0 and 999.999 s. The dwell must be
input in the correct format, i.e. leading and trailing zeros and the decimal point should be input.
Example: G04.001.50 (1.5 s dwell)

The GO04 function is only operative in the block in which it was written. GO4 is operative after the
traverse information and before the M functions subsequently active.
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4.6 GO05/ G06 / GO7 driving direction of round axes

G5 driving direction positively, against clockwise direction.
G6 driving direction negatively, in the clockwise direction.
G7 driving direction neg. / pos., selection shortest path to the target position.

Example: G5 driving direction positively against clockwise direction

NC-Program Start Target Driving direction Drive Display
N10 G5 G90 C:90 C:.0 90 pos. 90 90
N20 G5 G90 C:270 C:90 270 pos. 180 270
N30 G5 G90 C:35 C:270 35 pos. 125 35
N40 G5 G90 C:10 C:35 10 pos. 335 10
N50 G5 G91 C:30 C:10 40 pos. 30 40
N60 G5 G90 C:150 C:40 150 pos. 110 150
N70 G5 G91 C:-150 C:150 0 neg. 150 0

Example: G6 driving direction negatively in the clockwise direction

NC-Program Start Target Driving direction Drive Display
N10 G6 G90 C:90 C:.0 90 neg. 270 90
N20 G6 G90 C:270 C:90 270 neg. 180 270
N30 G6 G90 C:35 C:270 35 neg. 235 35
N40 G6 G90 C:10 C:35 10 neg. 25 10
N50 G6 G91 C:30 C:10 40 pos. 30 40
N60 G6 G90 C:150 C:40 150 neg. 250 150
N70 G6 G91 C:-150 C:150 0 neg. 150 0

Example: G7 driving direction negatively / positively selection shortest path to the target position

NC-Program Start Target Driving direction Drive Display
N10 G7 G90 C:90 C:0 90 pos. 90 90
N20 G7 G90 C:270 C:90 270 poS. 180 270
N30 G7 G90 C:35 C:270 35 pos. 125 35
N40 G7 G90 C:10 C:35 10 neg. 25 10
N50 G7 G91 C:30 c:10 40 pos. 30 40
N60 G7 G90 C:150 C:40 150 poS. 110 150
N70 G7 G91 C:-150 C:150 0 neg. 150 0
Note: With incremental the technique the functions G5/G6/G7 are ineffective.

The driving direction certainly by the sign.
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4.7 GO08 / G09 Precision stop block-by-block

GO08 precision stop, block-by-block, On
GO08 precision stop, block-by-block, Off

GO08 initiates a precision stop at the end of a block.
The function overwrites a programmed G29 block by block. The precision stop is automatically set

block by block with GO0 and G81 to G85.

GO09 overwrites a precision stop programmed with G28 block by block
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4.8 G10/ G11 Polar coordinate system
G10 Polar coordinate system on
G11 Polar coordinate system off

The function G10 is used to activate the programming of target points in polar coordinates.
The function G11 deactivates this function. Both functions act modally.

The coordinates programmed in the block with G10 define the pole, but not the travel of the axes
(this is only valid for the two coordinates of the interpolation plane defined with G17...G19). If the
coordinates are not programmed, the existing pole is kept.

At the program end or if the program is interrupted, the programmed pole as well as the polar
radius (x) and polar angle ( c¢) are cleared. Polar radius (x) and polar angle ( ¢) act modally.

The polar coordinate system plane corresponds to the interpolation plane defined with G17...G19.
The polar radius is always interpreted as a positive value!

Polar radius and polar angle can be corrected with G44.
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4.8

G10/ G11 Polar coordinates (continued)

Definition of the poles in different interpolation planes

G17
Y A
p(x c)
c
X
P (Xo, Y0) X
Figure 4-8

G18

p(x c)

P (Zo, Xo)

Parameters used for polar coordinate system

NY

G19
p(xc)

<YV

P (Yo, Zo)

G10 Activating the polar coordinate input position with radius vector x and polar angle ¢
G1l1 Deactivating the polar coordinates
G17 XY plane pole P() is in plane XY, the X axis is the polar axis
G18 ZX plane pole P() is in plane ZX, the Z axis is the polar axis
G19 YZ plane pole P() isin plane YZ, the Y axis is the polar axis
g150 Polar coordinate system: identification for radius vector (e.g. ‘x")
Input of the ASCIl-code Default: ‘X’
gl51 Polar coordinate system: identification for polar angle (e.g.‘c’)
Input of the ASCII-code Default:‘c’
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4.8 G10/ G11 Polar coordinates (continued)

Program example: Coordinates in X/Y

P656

NO5 G55 G49 GO0 F3000 T1 M16

N10 X:0 Y:0 VAY {point 1}
N20 GO01 Z:-2

N30 X:90 Y:0 { point 2 }
N40 X:60 Y:25 { point 3}
N50 X:90 Y:60 {point4}
N60 GO03 X:30 Y:85 R:34 {point5}
N70 G02 X:45 Y:55 R:18 { point 6 }
N80 GO01 X:0 Y:0 {point 1}
N9O Z:2

N100 M30

R5
R6

| | | | | | | | | | | >
Figure 4-9 ‘e | | | | | | | | | | | >
X
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4.8 G10/ G11 Polar coordinates (continued)

Program example: Point of pole is the null point X:0/Y:0

P657

NOS G55 G49 GOO F3000 T1

N10
N20
N30 G10
N40
N50
N60
N70
N80
N90
N100 G11
N110 M30

Figure 4-10

GO01

GO03
G02
GO01

4

X:0

X:0

x:90

X:65
X:108.166
X:90.138
X:71.063
x:0

M16
Y:0

Y:0
c.0
c:22.619
€:33.690
c:70.559
¢:50.710
c.0

Z:2
Z:-2

R:34
R:18

Z:2

{point 1}

{point 1 pole set}
{ point 2 }
{ point 3}
{ point 4 }
{point5}
{point 6}
{point 1}
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4.8 G10/ G11 Polar coordinates (continued)

Program example: Point of pole are thr points 2,3 und 6

P659

NO5 G55 G49 GO0 F3000 T1 M16

N10 X:0 Y:0 VAY {point 1}

N20 Go01 Z:-2

N30 X:0 Y:0 {point 2 }

N40 G10 X:90 Y:0 { point 2 pole set }
N50 x:39.05 c:140.194 {point 3}

N60 X:60 Y:25 { point 3 pole set }
N70 x:46.09 €:49:398 {point 4}

N80 G11 GO03 X:30 Y:85 R:34 { point 5 pole reset }
N90 GO02 X:45 Y:55 R:18 { point 6 }

N100 G10 X:45 Y:55 { point 6 pole set }
N110 GO01 x:71.062 ¢:230.710 {point1}

N120 G1l1 Z:2 { point 1 pole reset }
N130 M30

. R I R N S I R N | >
Figure 4-11 ‘e \ \ \ \ \ \ \ | | | | >
X
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4.9 G12 Rapid graphical programming environment

Contour sections can be linked by of straight lines and circles.

This function acts block-by-block.

Parameter Leg Radius

P70 P71

Rapid programming is only carried out with blocks in which the distance to be traversed is unequal
to zero (differences in distances are unequal to zero for straight lines, radius is not equal to zero for
circles).

Blocks with distances equal to zero are carried out at the start of the chamfer or circle segment.

Linear programming

A chamfer can be inserted at the intersection of two straight lines.
The length of the chamfer is given by P70 and the intersection point SP is programmed in the
selected interpolation plane.

Figure 4-12
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4.9 G12 Rapid graphical programming environment (continued)

Radius programming

A circle segment can be inserted at the intersection point of
- two straight lines,

- one straight line and one circle,

- two circles.

The radius of the circle is given by P71 and the intersection point SP is programmed in the
selected interpolation plane.

P71

YA v

P71

P71

Figure 4-13 ¢ : ! >x
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4.9

G12 Rapid graphical programming environment (continued)

Program example: Outline path short programming with radius and leg

P391
N10
N20
N30
N40
N50
N60
N70
N80
N90
N100
N110

G55

G12
G12
G12
G12
G12
G12

M30

G29 G48 GO0 F2000 T1 Mi6

GO01

GO02
G02
GO01
GO02
GO03
GO01

R65
R65

P71:8
P71:28
P71:15
P71:8
P71:12
P71:10

GO0

195 J35
70 J10

X0

X:40
X62.5
X95
X120
X95
X45
X34.5

YO

Y:0

Y:91
Y:35
Y:35
Y:10
Y:10
Y:10

Z2
Z:-1

Z:2

{ point 1 radius}
{ point 2 radius }
{point 3 leg }

{ point 4 radius}
{ point 5 radius }
{ point 6 radius}
{ point 7 radius }
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4.10 G13/ G14 tangential axis

G13 tangential axis off
G14 tangential axis on
G213 switches the tangential axis off.

G14 switches the tangential axis on.

With this function it is possible to control a round axis so that it is always in a certain position
(tangential) to the path of the main axes.
For example for band saws, glass cutting, moist collectors.

A 4

Figure 4-15
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411 G15/ G16 Polar transformation

G15 Polar transformation off
G16 Polar transformation on

G15 switches the polar transformation off.

G16 switches the polar transformation on.

The polar transformation is applied for example for programming of uneven parts on a grinding
machine or lathe with polar coordinate system. Usually the workpiece can be described more
easily in the cartesian coordinate system. With the polar transformation G16 the control converts

the cartesian coordinates (X/Y/Z) into polar coordinates (radius vector x and polar angle c). This
method is very advantageous, because it requires less time for contour featuring.

Definition of the polar coordinate system

With the polar coordinates each point of the coordinates are determined by the two values radius
vector ‘X’ and polar angle ‘c’.

v G17
p (X, c)
C
X
P (X0, Y0) X

Figure 4-16 Polar coordinates with G 17 (XY - plane)

The radius vector x is the distance of paoint p(x,c) to the origin P(Xo,Yo0).

The polar angle c is between the X-axis and the connecting straight line from the origin P(Xo,Y0) to
point p(x,c).

The X - axis is marked as polar axis and the origin P(Xo0,Yo ) as pole. The polar angle is positive, if
it is measured from the pole axis X counter-clockwise direction. The angle is negative in clockwise
direction.
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411

G15/ G16 Polar transformation (continued)

Utilized parameter for polar coordinate system

G15
G16

G17
G18
G19

P11820

P11821

P11822

P11823

Selecting the polar coordinate transformation
Call up of the polar coordinate transformation, input position with X, Y

XY plane pole P() lies in XY Plane, X axis is polar axis
ZX Plane pole P() lies in ZX Plane, Z axis is polar axis
YZ Plane pole P() lies in YZ Plane, Y axis is polar axis

Polar coordinate axis (physical axis number)

g)?t.e 3,2, 1 the first 2 axes (x, y) 00 02 01 Hex

Byte 4 : change of direction (Bit 2, 1)

Radius vector offset (ro) for polar coordinate transformation [mm ]
Polar angle offset (wo) for polar coordinate transformation [degrees]
Pole offset (po) for polar coordinate transformation [mm ]

Edition 03.2004 4-27



CNC 900

TRAVERSE FUNCTIONS

411 G15/ G16 Polar transformation (continued)

Example: Polar transformation G16 for square contour

A\
(-20,20) %y (10,20)
_ \
7 < \
7 \
g \
< - A
\ \
\ \
\ \
\
\
\ /;4
N N
\
\
\
\ P
7
(-20,-10 AR ¢ (10,-10)

Figure 4-17 Square contour

N10 G17 G1 F1000 ;

N150 G16 X10YO

N160 X10Y 20
N170 X-20Y 20
N180 X - 20Y-10
N190 X10Y-10
N200 X10Y 0 G15

N220. ..
N230 M30

Definition of coordinate plane

Call up polar transformation and X,Y

are transformed accord. equation 2 into polar coorinates
here: Xo =Yo = 0;

Position X= 10 and Y= 20 are transformed into

polar coordinates. Approach to transformed position
X=-20 and Y= 20 are transformed into polar coordinates.
Approach to transformed position

X=-20 and Y= -10 are transformed into polar coordinates.
Approach to transformed position

X=10andY=-10 are transformed into polar coordinates.
Approach to transformed position

X= 10 and Y= 0 are transformed into polar coordinates.
Approach to transformed position

Switch off polar transformation.

Program end

Edition 03.2004
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4.11 G15/ G16 Polar transformation (continued)

Example: Polar transformation G16 for cam contour

(10,20)

Figure 4-14 Cam contour

N10 G17 G1 F1000 ; Definition coordinate plane

N150 G16 X20YO ; Call up polar transformation and X,Y
; are transformed accord. equation 2 into polar coorinates
; here: Xo =Yo = 0;

N160 X10Y 20 ; Position X= 10 and Y= 20 are transformed into
; polar coordinates. Approach to transformed position
N170 G2 X-10Y 20 R11 ; X=-10 and Y= 20 are transformed into
; polar coordinates. Approach to G2 until transformed pos. N180
G1X-20Y0 ; X=-20 and Y= 0 are transformed into polar coordinates
; Approach to transformed position
N190 G2 X20 YO R22 ; X=20 and Y= 0 are transformed into polar coordinates
; Approach to G2 until transformed position
N200 G15 ; Switch off polar transformation.
N220. ..
N230 M30 ; Program end
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412 G17 / G18/ G19 Plane selection

The main planes for circle interpolation and tool correction offsets are selected using G17, G18
and G19.

Traverse functions Main plane Parameters for circle centre point
G117 XY 1J

G18 ZX Kl

G19 YZ JK

These functions act modally and overwrite each other mutually. The plane preset is controlled by
the PLC parameter ,WZ" tool axis.

The tool correction offset takes place in the given interpolation plane. The correction offset should
be cancelled using G40 before changing the interpolation plane.

v A G17 X A G18 74 G19
; G02 { ; GO3 | G02 { ; GO3 . G02 { ; G03
Ga1 G42 G41 G42 G41 G42
| X K z J Y
Z4 G18

1603 G02

G42 G41

Figure 4-19 | X

4-30 Edition 03.2004



CNC 900 TRAVERSE FUNCTIONS "”,"

4.12 G17/ G18/ G19 Plane selection (continued)

G02 GO03
ZX
G18
G02 GO03 G02 GO03
G17 G19

Figure 4-20
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4.13 G28/ G29 Precision stop modal

G28 Switching on modal precision stop

G28 initiates a precision stop at the end of a block. The tool traverses to the end point programmed

in the block and stops.

Subsequently it traverses to the end point programmed in the next block and stops again.

The function acts modally and can be cleared by G29.

G29 Switching off modal precision stop

G29 switches off a precision stop programmed with G28.

The function acts modally and can be cleared by G28.

G29 is automatically set when the program starts.
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4.14 G40/ G41 / G42 Milling cutter path correction offsets

G40 Clearing milling cutter path correction offsets

The milling cutter path correction offset programmed using G41 or G42 is cleared using G40.

G40 acts modally and can be cleared by G41 and G42. G40 is automatically set when the program
starts.

G41 / G42 Actuating milling cutter path correction offset

A milling cutter path correction offset can be switched on using G41 and G42.

G41 effects a correction to the left of the programmed path.
G42 effects a correction to the right of the programmed path.

The reference direction is in the feed direction in each case.
The functions act modally, overwrite each other mutually and can be cleared by G40.

The feed rate is proportional to the milling cutter centre point path when the tool correction offset is
switched on.

Further details on this subject appear in the section , Tool correction offset".
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4.15 G43 / G44 Axis correction

With G43 / G44 an axis correction can be programmed.

G43 axis correction off
G44 axis correction on

The programmed traverse informations in the block with G44 determine the axis correction,
whereby no traverse is driven.
These corrections remain modally.

At program end or program abort these corrections are cleared, or switched off with G43.
A programmed G44 correction is a component, which is added on all further traverse information.

With G44 polar angles and polar radius can also be corrected.

Input: e.g.:

N100 G44 X10 Y20 Z30 axes do notdrive!

N120 GO01 F1000 X100 Y100 Z100 axes drive to X: 110, Y: 120; Z: 130
N130 G43
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4.16 G45 / G46 Turning of coordinates

The , Turn® function initiates the turning of a coordinate pair about a given angle E.
The traverse function G45 switches turning on, G46 switches the function off. G45 and G46 act modally.

G45 /| G46 Geometric definition turning

—

Figure 4-21

X, Y Machine coordinate system
U,V Coordinate axes of the turned coordinate system

E Angle about which the machine system X axis is to be turned in the direction of the
machine system Y axis in order to retain the UV coordinate system orientation.
Angle E is positive if measured counter-clockwise to the X axis and negative in the clock-
wise direction.

Uo, Vo Original UV coordinate system coordinates, referred to the machine XY coordinate
system zero point.

Ub, Vb Point B coordinates in UV coordinate system.

Xb, Yb Point B coordinates in XY coordinate system, referred to the effective shift (NP and G92).

Converting the UV system coordinates into those of the XY system
Xb = (U.cosE - V.sinE) + Uo
Yb = (U.sinE + V.cosE) + Vo
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4.16 G45 / G46 Turning of coordinates (continued)

Programming the coordinate origins UO, VO (referred to the machine system zero point) and the
turning angle E take place via parameters.

Parameter Characteristic Significance

P160 Uo UV system original coordinate
P161 Vo UV system original coordinate
P163 E Turning angle

The parameters act modally.

The parameters P160, P161 and the reference axis for the turning angle are dependant on the
plane set.

Plane set P160 P161 Reference axis for turning angle
G17 (XY) Xo Yo X axis
G18 (zX) Zo Xo Z axis
G19 (Y2) Yo Zo Y axis

Shifts with additive effect

In addition to the adjustment values P160, P161, P163, shifts can be programmed which act
additively with respect to the direction.

Parameter Characteristic Significance

P165 U Shiftin U

P166 Vv Shift in V

P168 E Turning angle incrementation

When one of these parameters is called up, it’s value is added to the former value of the
corresponding shift. The value obtained in this way acts modally. The original parameters are
retained.

Cancellation of the additive shifts is by re-calling up the adjustment values P160, P161 or P163 (or
by switching G45 off with G46).
The additive shifts are plane-dependent, as are the adjustment values.
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4.16 G45 / G46 Turning of coordinates (continued)

Mirror imaging of the turned coordinate system

The mirror functions G61 and G62 are referred to the UV coordinate system:

G61 mirror images the U axis

G62 mirror images the V axis

The mirror imaged coordinates are expressed in the machine system XY in the following manner:

Xb = - (U.cosE - V.sinE) + Uo
Yb = - (U.sinE + V.cosk) +Vo

The effect on G92

The shifts programmed using G92 are carried out.

The effect on G66 on the turning function

G66 initiates the block-by-block switching off (G46) of turning G45.

Turning the circle centre point coordinates I, J, K

Turning the circle centre point coordinates I, J, K takes place according to the turning of
coordinates as described above.
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4.16 G45 / G46 Turning of coordinates (continued)

Example 1 Repeated machining with turning

CI

Bl|

Alll

cll

BIII clll

Figure 4-22

P1 N10 G45 GO0 G54 Z2 P160:0 P161:0 P163:0 F2000 M24.4
N20 GO0 X10 YO

N30 GO1 Z-1,5

N40 X40

N50 Y15

N60 X10 YO

N70 Z2 P168:90 M25

N80 M30

The triangular shape ABC is to be machined four times with appropriate orientation of the +X, +Y, -
X, -Y coordinate axes.

The machining sequence on the triangle is:
1st. Traverse Ato B
2nd. Traverse Bto C
3rd. Traverse Cto A
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4.16 G45 / G46 Turning of coordinates (continued)

Program run, example 1

Block 10  Switching on the coordinate turning function (G45)
Input set-up data U0O=10 (P160) Vo=0 (P161) E=0 (P163)
Uo, Vo coincide with point A
Approach to Z safety dimension, Loop input

Block 20  Positioning to point A = Uo, Vo

Block 30  Tool axis in-feed to machining depth

Block 40  Machining along line AB

Block 50 Machining along line BC

Block 60 Machining along line CA

Block 70  Traversing tool axis away for positioning, incrementing the turning angle to +90 deg.,
skip back to Block 20

Block 20  Positioning to point ,A*

Block 30 In-feed to machining depth

élock 70

Block 20  Point ,A* Machining, x-orientated
élock 70

Block 20  Point ,A* Machining, y-orientated

Block 70
Block 80 End of machining operations

The final machine position is at point ,A“.
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4.16 G45 / G46 Turning of coordinates (continued)

Example 2 Repeated machining with shift

')

Figure 4-23

P2 N10 G45 GO Z0 P160:0 P161:0 P163:45 F2000 M24.2
N20 GO0 X10 YO
N30 GO1 Z50
N40 X40
N50 Y15
N60 X10 YO
N70 Z70 P165:55 M25
N80 M30

The basic triangular shape ABC is to be machined twice along line OL. Line OL makes an
angle E to the axis. The distance between the two triangles A’, B’, C’and A", B*, C"is 55mm
(distance A’-A").

The machining sequence on the triangle is:
1st. Traverse Ato B
2nd. Traverse Bto C
3rd. Traverse Cto A
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4.16

G45 / G46 Turning of coordinates (continued)

Program run, example 2

Block 10

Block 20
Block 30
Block 40
Block 50
Block 60

Block 70

élock 20
Block 30
Block 40
Block 50
Block 60
Block 70

Block 80

Switching the coordinate turning function on (G45)

Set-up data inputUo=10 (P160) Vo=0 (P161) E=45 (P163)
Approach to Z safety margin, Loop input

Positioning to point A’

Tool axis in-feed to machining depth

Machining along line A’ - B’

Machining along line B’ - C’

Machining along line C’ - A’

tool axis retraction for positioning, shifting the Uo-value P165:55,
skip back to Block 20

Positioning to point A*

Tool axis in-feed to machining depth
Machining along line A* - B*
Machining along line B* - C*
Machining along line C* - A*

Tool axis retraction

End of program
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4.16 G45 / G46 Turning of coordinates (continued)

General data for the examples 3,4 and 5

Program rectangle figure process

P452

N10 GO F3000 Z1.5

N20 G1 G91 X0 YO zZ-2.5
N30 X30

N40 Y20

N50 X-30

N60 Y-20

N70 Z2.5

N80 G90 MO02

#

Parameter P8859

the parameter P8859 influences the order of rotation and shift.

P8859:0 with G92, G147, G48 and G49 first turninged, then shifted
P8859:1 with G92, G48 and G49, NP:A>0 first turninged, then shifted
P8859:2 with G92, G147, G48 and G49 first shifted, then turninged
P8859:3 with G92, G48 and G49, NP:A>0 first shifted, then turninged
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4.16 G45 / G46 Turning of coordinates (continued)

Example 3 rectangle figure turn with different brackets, absolutely and incremental

P451

N10 T1 M16 GO

N20 G55 G49 G60 GO F3000 X0 YO Z2 M28.452 {W 1}

N30 G45 P160:50 P161:10 P163:30 X0 YO Z2 M28.452 {W 2 turning}

N40 P165:50 P166:10 P168:30 X0 YO Z2 M28.452 {W 3 incremental turning}
N50 G46 G90 X0 YO Z5

N60 M30

#

—»
S

Fig. 424 " e P60
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4.16 G45 / G46 Turning of coordinates (continued)

Example 4 rectangle figure shift and turn

P8859:2 first shift by G92 and then turn by G45

P451

N10 T1 M16 GO

N20 G55 G147 GO F3000X0 YO Zz2 M28.452 {wW 1}

N30 G45 P160:50 P161:10 P163:30 X0 YO Z2 M28.452 {W 2 turning}

N40 P165:50 P166:10 P168:30 X0 YO Z2 M28.452 {W 3 incremental turning}
N50 G92 X60YO0 {shift}

N60 G45 P160:50 P161:10 P163:30 X10Y5 Z2 M28.452 {W 2' turning}

N70 P165:50 P166:10 P168:30 X0 YO Z2 M28.452 {W 3’incremental turning}
N80 G46 G90 X0 YO Z5

N90 M30

#

Fig. 4-25 Ni P160 | G92
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4.16 G45 / G46 Turning of coordinates (continued)

Example 5 rectangle figure turn with different brackets and shift by G92

P8859:0 first turn by G45 and then shift by G92

P451

N10 T1 M16 GO

N20 G55 G147 GO F3000X0 YO z2 M28.452 {W 1}

N30 G45 P160:50 P161:10 P163:30 X0 YO Z2 M28.452 {W 2 turning}

N40 P165:50 P166:10 P168:30 X0 YO Z2 M28.452 {W 3 incremental turning}
N58 G92 X60YO0 {shift}

N60 G45 P160:50 P161:10 P163:30 X10Y5 Z2 M28.452 {W 2" turning}

N70 P165:50 P166:10 P168:30 X0 YO Z2 M28.452 {W 3" incremental turning}
N80 G46 G90 X0 YO Z5

N90 M30

#

Y 4

Fig.4-26  Ne— P10 ]
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4.17 G47 / G48 / G49 / 147 Robot transformation

It is advantageous for different applications, if the user can select the movements in different mode
of coordinates when installing the machine (e.g. machine tool or handling system). With the BWO-
ROBOT-system three modes of coordinates can be chosen.

Machine coordinates G47

The general and most frequent case is, that the movement is refered to a machine coordinate
system, Thereby the coordinate axes and an origin of coordinates are determined. The cartesian
coordinates are used.

Transformation off by G147

G147 turns out the transformation. The transformation is preset at startup.

The zero points G54 to G59, the tool length and tool length offsets are active.

The coordinate type zero (0) or deleted (--) corresponds to G147 (in manual mode)

Tool coordinates G48

If the movement is refered to the tool or a grip, infeed movements can be executed very simple for
machining - or assembling tasks. In this case, the coordinates are oriented at the tool peak.

Workpiece coordinates G49

Programming is facilitated for many machining functions, if the movement is refered to a coordinate
system oriented at the workpiece.

Switching between the above nhamed modes of coordinates (G47 / G48 / G49) is an essential help
for the user at programming with Teach-in, because e.g. for establishing a NC-program the
contours of a workpiece only have to be touched and stored (teached). If equal workpieces are
processed in different positions, the same NC program can be used through a single transformation
of the coordinates.
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4.17 G47/ G48/G49/147 Robot transformation (continued)

The coordinate system demands the following axis configuration:

The A - axis turns around an axis parallel to the X - axis.

The C - axis turns around an axis parallel to the Z - axis.

The spindle axis stands vertically on the A - axis.

The intersection of all three rotation axes is the center point M.

The positive rotating direction of C is seen from positive Z-direction in counter-clockwise direction.
The positive rotating direction of A is seen from positive X - direction in counter-clockwise direction.
The reference point offsets are to be determined, so that in position A= C = 0 the tool system is axis
parrallel to the basic coordinate system.

A.C Angle

M Center point

w Tool loader dimension
L Tool length

S Tool peak

Figure 4-27 Axis configuration
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417 G47/ G48/G49 /147 Robot transformation (continued)

Machine coordinate system (G47)
At the machine coordinate system the coordinates refer to the machine origin.

Thereby the machine axes are defined in cartesian coordinates. The axis movements orientate to
the axis coordinates.

Z A

Figure 4-28 Axis movements in the machine coordinate system

In G47, the zero points G54 to G59, the tool length and tool length correction not be charged.
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4.17 G47/ G48/G49/147 Robot transformation (continued)

Tool cordinate system (G48)

At the tool coordinate system the coordinates refer to the tool. The cartesian coordinate system is
only used with a firm unit of length (e.g. mm).

If the tool system is arbitrarily shifted and rotated through the NC program, the system must fulfill
the following conditions.

The coordinate source is the point, around which the tool is turned, if its orientation is changed.
This point is named tool peak.

At rotating tools the Z-axis is the rotation-axis and indicates from the tool peak into the direction of
the chuck.

- The Robot displacement parameters P11802 to P11807,
- the zero points G54 to G59 and
- the tool length and tool length correction

are active.

<v

Figure 4-29 Axes movements in too coordinate system
The speed of the tool peak is interpreted as actual working feed.

When activating the tool dimensions the control shifts the tool coordinate system in the Z-direction
for an amount corresponding to the tool length.

If the X -, Y - or Z- traverse direction is selected, the X -, Y - or Z - axis traverse according to the
position of the rotating angle of the C-axis and the position of the tumbler angle of the A-axis, so that
the tool stands always vertically on the X- Y- plane.
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417 G47/ G48/G49 /147 Robot transformation (continued)

Workpiece coordinate system (G49)

At the workpiece coordinate system the coordinates refer to the workpiece.

Only the cartesian coordinate system with a firm unit of length (e.g. mm) is used. The advantage of
the workpiece system is, that it can be shifted and turned arbitrarily with the NC program.

For each point a coordinate vector can be allocated in reference to the workpiece system, for
example:

- If for the linear axis the X -, Y - or Z- traverse direction is selected, the X -, Y -or Z -
movement is parallel to the axes coordinates (independently of the position of the rotating angle
of the C-axis and the tumbler angle of the A-axis).

- If only axis C is traversed, X and Y are relocated so that the tool peak is always at the same
point. The X - and Y - axis describe a circle around this point. The orbit proceeds vertically under
the center point.

- If axis A is traversed, additionally the Z - axis is moved in plus - or minus direction according to
the tumbler angle position of A.

% - The Robot displacement parameters P11802 to P11807,
- the zero points G54 to G59 and

\", - the tool length and tool length correction

<> are active.

X
Figure 4-30 Axes movements in workpiece coordinate system

Appearing coordinate transformation when switching over between G47, G48, G49 determines the
position and orientation of the tool relative to the workpiece reversable definitely.
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4.17 G47/ G48/G49/147 Robot transformation (continued)

Offset functions

Sometimes it is necessary, that at the construction of the machine the point of balance does not
correspond to the center point M. In this case, a function for compensating this deviation is
necessary.

The system offers three offset functions. By using this function, the mechanical offset is corrected

automatically.

Offset in X - direction

\ V

P

Figure 4-31 Offset in X - direction

Paramter P11802 is offset value [mm].

Offset in Y - direction

Figure 4-32 Offset in Y - direction

Paramter P11803 is offset value [mm].
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417 G47/ G48/G49 /147 Robot transformation (continued)

Offset in Z - direction

z

e

Figure 4-33 Offset in Z - direction

Paramter P11804 is offset value [mm].
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4.17 G47/ G48/G49/147 Robot transformation (continued)

Tool carrier with oblique angled axes

The configuration of the tool carrier with oblique angled axes (in zero position) is shown in figure
4.24. The A - axis turns around an axis, which does not stand vertically on the rotation axis Z. That
means, that the tilt is not parallel to the X - axis. The paramter P11806 is the tilt angle.

Figure 4-34 Tool carrier with oblique angled axes

Value areas and handling

The parameter values used are limited in the following areas.

For the parameters P11802, P11804 and P11806 positive or negative values are possible.
The amount of P11806 must be smaller than 180 degrees.

If P11806 is = 0, the presetting is 90 degrees, namely & = 90[degree]

If & =90[degree], a.- a12=0,B-p12=0 and6=0

The amount (B) is dependent on the areas of &.
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417 G47/ G48/G49 /147 Robot transformation (continued)
P8759 Coordinate mode in Manual

0 Transformation off

15 Polar transformation off

16 Polar transformation on

47 Robot transformaton off

48 Tool coordinate system

49 Workpiece coordinate system
P11800  Robot linear axes (physical axis number)

e.g. the first 3 axes (X, Y, 2)

Byte 3,2,1 03 02 01 Hex

Byte 4 reverse (Bit 3, 2, 1)
P11801 Robot rotation axes  (physical axis number)

e.g. the 4th and 5th axis (A, C)

Byte 3, 2, 1 00 05 04 Hex

Byte 4 reverse (Bit 3, 2, 1)
P11802  Offset X, rotation axis - tool axis [mm]
P11803  OffsetY, rotation axis - tilt [mm]
P11804 Offset Z, length of tool carrier [mm]
P11805  Angle between tilt - tool axis [degree]
P11806  Angle between rotation axis - tilt [degree]
P11807  Angle where the tool shows downwards [degree]
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4.17 G47/ G48/G49/147 Robot transformation (continued)

Zero points

The Robot system is given through a block of coordinates, which indicates its position in reference
to the machine system. The zero point system G54 to G59 is analogously valid in the Robot
system. The zero point indicates the position in reference to the machine system, i.e. the position of
the tool is in reference to the workpiece. It can be filed in a zero point memory and is activated by
calling up G54 to G59.

The functions G54 to G59 overwrite mutually. Besides they overwrite a shift effective through G92.

Zero point shift

The Robot system can be shifted and turned again in the NC program. The position of the shifted
system relative to the old one is given through a block of coordinates. Calling up results through
the zero point shift G92. This position of G92 is the reference to the actual zero point coordinates.
In manual mode this zero point shift is not disposable.

The position of the tool in the machine system is given through 3 blocks of coordinates

- Zero point coordinates

- Zero point shift

- Coordinates of the position
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417 G47/ G48/G49 /147 Robot transformation (continued)

Yi
N go?
Xo2
Agsa
YG54 654
X
653 X G54

Figure 4-35 Zero point shift
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4.17 G47/ G48/G49/147 Robot transformation (continued)

Denomination of the 3 axes, e.qg. tilt B, linear axes X and Z.

With 3-axes-tool machines, G49 is controlling the axes so that when moving the tilt B, the axes X
and Z are always so that the tool peak is always at the same position.

Configuration and definition for the 3-axes-coordinate system

The 3-axes-coordinate system demands the following axis layout:

- X and Z axis are the basic coordinates.

- The B axis is rotating around an axis that is positioned vertically to the plane XZ.

- The positive rotating direction of B is seen from positive X direction counter-clockwise.

- The reference measures are termined so that the tool system is axis-parallell to the basic
coordinates in position B=0.

- The offset between the tool peak and the rotating point is determined by the parameters P11802
(offset radius) and P11803 (offset angle).

P11803

YN

A

A
\4

Figure 4-36
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417 G47/ G48/G49 /147 Robot transformation (continued)

Used parameters

P11800  Linear axes(physical axis number)
e.g. the first 2 axes (X,2)
Byte 3, 2, 1 00 02 01 Hex
Byte 4 reverse (Bit 2, 1)

P11801 Rotation axes  (physical axis number)

e.g. the 3rd axis (B)
Byte 3, 2, 1 00 00 03 Hex

Byte 4 reverse (Bit 1)
P11802  Offset radius, tilt - tool peak [mm]
P11803  Offset angle, tilt - tool peak [degree]
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4.18 G50/ G51 /G52 Spline interpolation

G50 Spline interpolation

G51 Spline interpolation with feed adaptation at the contour
G52 Polynom interpolation

G50 / G51 Spline interpolation

A sequence of points can be joined tangentially with a smooth curve trace with the spline
interpolation. The points can be entered both as NC program as well as in the manual operation
mode through ,Teaching” with command=target.

The spline curve is started through a traverse, which is run with GOO or GO1. The start can also be
with GO2 or GO03, if the starting position is in a main plane (G17, G18, G19).

The spline interpolation is activated in the subsequent block through G50 / G51. There results a
tangential transition, whereby the starting tangent of the spline curve is determined through the
starting segment.

PA Starting point
PE End point
P1...P5 Spline points

Figure 4-37
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4.18 G50/ G51/ G52 Spline interpolation (continued)

In the corresponding way the spline curve is finished through programming the @ @Ausleitungs-
segment with GO0, G01, G02 or G03.

The traverse conditions GO0, G01, G02, G03 and G50 overwrite themselves mutually.

If the starting segment or the finishing segment are not programmed, the NC program stands still,

because the spline interpolation can not be started or finished duly. In this case, the key ‘Manaul’
has to be pressed and the error has to be cleared.

G52 Polynom interpolation

- — — —

The path a is described with the formula P=Vy +V, 2+V, tt+V,,

whereby the variable t can have a value between 0 and 1.

The vectors V3, V,, V, are programmed in components in the following form:

X :[Vax: Voxo Vix | Y i [Vay: Voy, Vv Z:[V32: Vo7, V7]

V, is not programmed, since it is the location of the machine at the beginning of the block.

— —

Starting point  Pg =V,

— - - — — a

Final point Pe=V3+V,+V, +V,

Xy

Figure 4-38
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4.18 G50/ G51 /G52 Programming examples

Spline contour

N5 G54 G49 GO0 F2000 X-8 YO Z5 Starting point
N10 GO1 X0 YO Z0 point1
N20 G50 X6,8 Y-0,5 point 2 Spline on
N30 X15,5 Y-6,7 point 3
N40 X22 Y-20,6 point 4
N50 X36,3 Y-27,1 point 5
N60 X543 Y-20,7 point 6
N70 X63,8 Y-1,5 point 7
N80 X67,124 Y8,749 point 8
N9O X72,7 Y18 point 9
N100 X88,1 Y22 point 10
N110 X102,5 Y11,1 point 11
N120 X104,9 Y-2,8 point 12
N130 X106,7 Y-8,1 point 13
N140 X111 Y-10,7 point 14
N150 GO1 X115,2 Y-10,9 point 15  Spline off
N160 M30 Z5
Y
P10
P9
P11
P8
P1
Start ¢ P2
P7 P12 X
P3 P13 b5
P14
P4
P> P6

Point 1 Zero point
Point 2 Switching on spline interpolation
Points 3 - 14 Spline points
Point 15 Switching off of spline interpolation
Figure 4-39
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4.19 G53 Machine zero point
With the input of G53 with G54 to G59 as well as with G92 programmed zero point shifts become
ineffective. The program refers then to the machine zero point.

The function is effective modal and can be overwritten by G54 to G59.
With the program start G53 is automatically adjusted.

G153 switches the zero shift off G53 as well as G54 to G59.
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4.20 G 54 to G59 Zero points

With G54 to G59 points of zero can be called within the program.

The functions are effective modal and overwrite themselves opposite-acting. Additionally one is
reset by G92 programmed shift.

The points of zero are called in the program with G54 to G59 in the null point memory. The size of
the zero shift is determined by the stored values in the null point table.

Example: programming zero points

YA
) G54
|
|
|
3 |
© |
> |
|
|
|
_____ I_________________________

) N G55,

0 | |

Ty} | |

0} | |

> | |

|
Xces4 X
X G55 >
Figure 4-40
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4.21 G60/ G61/ G62 Mirror imaging of coordinates

The mirror imaging function inverts the sign of programmed coordinates.
The G61 function inverts the sign of the 1st main axis program values.
The G62 function inverts the sign of the 2nd main axis program values.

Set plane G61 G62

G17 (XY) X becomes -X Y becomes -Y
G18 (ZX) Z becomes -Z X becomes -X
G19 (Y2) Y becomes -Y  Z becomes -Z

G60 cancels the mirror imaging functions G61 and G62 out. G60, G61 and G62 act modally.

Geometric definition

A1(G6T) A(GEDD

+ +

+ +

A3(661+662) A2(G62)

Figure 4-33
The programmed coordinates for point A are Xa and Ya.
When G61 is switched on point A becomes point Al with -Xa and Ya.

When G62 is switched on point A becomes point A2 with Xa and -Ya.
When G61 and G62 are switched on point A becomes point A3 with -Xa and -Ya.
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4.21 G60/ G61/ G62 Mirror imaging of coordinates (continued)

Circle centre point coordinates I, J, K

The circle centre point coordinates are mirror imaged according to the plane and functions set.

Zero points G53 to G59

Zero points G53 to G59 are not mirror-imaged.

Shift G92

The values of shift G92 are mirror imaged according to the appropriate plane and functions set.

Circular interpolation G02 and G03
When circular interpolation is switched on and G61 and G62 are active, GO2 becomes G03 and

GO03 becomes GO02. The direction of rotation remains unchanged when G61 and G62 are switched
on.

Tool correction offset G41 and G42
When the tool correction offset is switched on and G61 and G62 are active, G41 becomes G42

and G42 becomes G41. The selected correction offset remains unchanged when G61 and G62 are
switched on.

Effect of G66

G66 effects the block by block switching off of the mirror-imaging functions G61 and G62.

Incremental dimension programming G91

Using G91, the target point in the system that has not been mirror-imaged is firstly determined and
is then mirror-imaged according to the appropriate plane and mirror-imaging functions set.
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4.22 G63 / G64 , Feed rate 100%"

G63 Override 100% switch on

With G63 the Override value is set firmly to 100%, i.e. the override is not active any longer. NC
program processing runs with the programmed feed.

The function is modal effectively and can by G64 again be switched off.

G64 Override 100% switch off
G64 switches G63 out
The function is modal effectively and can by G63 be overwritten.

With the program start G64 is preset.
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4.23 G66 Switching off all correction offsets

When programming G66, the machine zero point is taken as the reference point. All dimension
inputs then refer to the machine zero point.

The G66 function is effective only in the block in which it was written.

In this particular block the zero points set by G54 to G59 and shift G92 are inoperative, as are any
tool length and tool radius correction offsets.
They remain stored, however, and are effective in the next block again.
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4.24

G90 Absolute dimension input

When G90 is being programmed absolute dimension input is chosen, i.e. all dimensions are

referred to the program zero point (programmable using G54 to G59 and G92).

G90 operates modally and can be overwritten by G91. G90 is automatically set when the control
system is switched on.

Example: Absolute dimension input

Figure 4-34

Yp2

YpP1

XP1

A

XP2

\

XV
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4.25 G91 Incremental dimension input

With the programming of G91 the chain measure input is selected. It always refers to the location

of the axes started last.

G91 is modal effectively and can by G90 be overwritten.

Example: Incremental dimension input

[
|
[
[
[
[
Yp2 :
|
[
[
[
____________ ;_Pl |
A | |
| [
[ [
Ypr1 : :
[ [
|
Figure 4-35 Xp1 > Xp2 > X
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4.26 G92 Zero point shift

Zero point shifs programmed by G92 are a fixed part of the NC program and therefore independent
of the clamping of the workpiece. In contrast, zero points are programmed outside the NC program
by G54 to G59 and activated in the NC program.

Traverse information in the block with G92 determines the zero point shift, but no traverse is
activated.

Input: G92 X...Y... Z...
The zero point is shifted by the programmed amounts.
The zero point shift programmed by G92 operates modally and is always referred absolutely to the

machine zero point (G53) or to a set zero point (G54 to G59).
G92 can be cleared by G53 to G59 or overwritten by a new G92.

Example: Zero point shift

XV

Y NP2

NP1

=<V

Figure 4-36 X NP2

Y
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4.27 G94 / G95 Feed modification

The functions determine the feed modifications:

G94 Feed in mm/min

G95 Feed in mm/r (revolution)
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4.28 G96 / G97 Number of revolution modification

The functions define the speed modifications:
G96 constant cutting velocity in mm/min

G97 speed in U/min

In order to activate G96 / G97, the following parameters must be set:

P11640  spindle affects axis (physical axis)

(example round axis C corresponds the 6. Axis Input P11640:6)
P11641  datum axis for G96 (physical axis)

(example procedure axis Y corresponds the 2. Axis Input P11641:2)

If P11641 = 0 applies, then the reference position in P11642.

P11642  reference position for G96 [mm]
(e.g.: disk diameters)

P11643  reference factor for G96 [ mm/min ]
Oor— mm/min
1000 m/min

P11644  max. speed for G96

P11645  max. speed for G97

P11646  reference factor for G97 [ U/min ]
Oor— U/min
1 degree/min

P11647  speed definition G96 / G97
Presetting 0= G97
96 = G96
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4.28 G96 / G97 Number of revolution modification (continuation)

In the display selection menu the inputs under ,, spindle parameters , can be input.
Spindle axis: 6
Datum axis: 2

Example NC Progr.:
N10 GO Y:50
N20 G96 G1 F50 S100Y:0
The speed of the round axis increases the more,
the more near processing toward the position Y:0 comes.

N10 GOY:0

N20 G96 G1 F50 S100 Y:50

The speed of the round axis decreases itself the more,
the more near processing toward the position Y:50 comes.
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4.29 G170/ G171 inch system

G171 enables metric processing in the NC program with switched on inch system.

G170 switches G171 off
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5. Cycles

51 G69 Measuring cycles 5-2
5.2 G71/G72/G73/G74/G75 Milling cycles 5-16
521 G71 Rectangular pocket roughing, conventional 5-17
5.2.2 G72 Rectangular pocket roughing, climb and conventional 5-21
523 G73 Rectangular pocket roughing and finishing 5-25
524 G74 circular pocket roughing 5-29
5.25 G75 circular pocket roughing and finishing 5-33
5.3 G80/G81/G83/G84/G85 Drilling cycles 5-36
531 G81 Dirilling with return at rapid travers 5-40
5.3.2 G83 Deep-hole drilling 5-42
5.3.3 G83 Deep-hole drilling with degressive in-feed 5-44
5.34 G84 Tapping 5 -46
5.3.5 G85 Drilling with retraction at feed rate 5-48
54 G86/G87/G88/G89 Drilling patterns 5-50
54.1 G86 Vector programming 5-54
5.4.2 G87 Parallelogram cycle 5-60
54.3 G88 Grid machining 5 -66
5.4.4 G89 Machining of full circle and circular segment 5-72
55 Customer specific cycles 5-80
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5.1 G69 measuring cycles
General
The measuring cycle is a NC program with the term Z69. This cycle must like all other cycles into

the NC memory be loaded. The measuring cycle is called with G69.

Measuring cycles use the parameters P140 to P160 for programming. These parameters contain
two types of information:

- Data, eg.. P141 safety margin
- Parameter numbers, which indicate, where the data are stored,

eg. P149: 500 (P149 is a pointer on another parameter).

Measuring cycles use the parameters P200 to P299 for internal calculations.
Parts it safely that only free parameters are used for the addressing of data fields.
Measuring cycles activate G40 (tool radius path correction out).
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5.1 G69 measuring cycles (continued)

Measuring preparation

- Connecting it the sensor with the measuring input on the AAZ module (15pol. HD Sub Socket).
If the measuring axes are distributed on several modules, all interconnect you Measuring inputs
together (MT+ / MT-).

- Checking it the measuring logic for each measuring axis (P12045: $xxxx1010...).

- Checking it the tool data of the used sensor. G69 requires tool length and tool radius of the
Sensor.
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5.1 G69 measuring cycles (continued)

Compilation of the cycle parameters

Parameter meaning

P140 cycle selection

P141 [ mm] safety margin

P143 [ mm/min ] measuring speed

P144 [n] number of measurements at the same point (> 0)
P147 pointer on the measuring tolerance data

(P147)+4 [mm] confidence range

P148 measuring axis in plane system (1... 3)

P149 pointer on the data of point of trigger

(P149)+0 [mm ] XN, point of trigger in negative direction 1. axis
(P149)+1 [mm] XP, point of trigger in positive direction 1. axis
(P149)+2 [mm] YN, point of trigger in negative direction 2. axis
(P149)+3 [mm] YP, point of trigger in positive direction 2. axis
(P149)+4 [mm ] ZN, point of trigger in negative direction 3. axis
(P149)+5 [mm] ZP, point of trigger in positive direction 3. axis

P150 pointer on the calibration drilling data

(P150)+0 [mm ] position of the calibration drilling focal point 1. axis (I)
(P150)+1 [mm] position of the calibration drilling focal point 2. axis (J)
(P150)+2 [mm ] position of the calibration drilling focal point 3. axis (K)
(P150)+3 [mm] calibration drilling diameter

P152 [ mm] expected drilling diameter

P154 pointer on the measuring data

(P154)+0 [mm ] measuring position 1. axis

(P154)+1 [mm] measuring position 2. axis

(P154)+2 [mm] measuring position 3. axis
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5.1

G69 measuring cycles (continued)

Calibrate of | Calibrate of | Determining |Determining
Cycle Parameter | the sensor | the sensor of centre of positions
in drilling at area a drilling at area

Cycle selection P140 1 2 60 40
Safety margin P141 X X X X
Measuring speed P143 X X X X
Number of measurem. P144 X X X X
Measuring tolerance P147 X X X X
Confidence range (P147)+4 X X X X
Measuring axis in plane P148 X
Data of point of trigger P149 X X X X
Point of trigger XN (P149)+0 0 X X
Point of trigger XP (P149)+1 o] X X
Point of trigger YN (P149)+2 o] X X
Point of trigger YP (P149)+3 o] X X
Point of trigger ZN (P149)+4
Point of trigger ZP (P149)+5 o] X
Calibration drilling data P150 X

Centre position 1.axis | | (P150)+0 X** X*

Centre position 1.axis J | (P150)+1 X** X*

Centre position 1.axis K | (P150)+2 X** X*
Drilling diameter (P150)+3 X
Expected diameter P152 X

Output data of the pos. P154 X X
Measuring pos. 1. axis | (P154)+0 o** 0*
Measuring pos. 2. axis | (P154)+1 o** o*
Measuring pos. 3. axis | (P154)+2 o** 0*

X: Parameter must be programmed * :  one of these

o: cycle edition ** two of these
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5.1 G69 measuring cycles (continued)
Message Meaning

8130 uppersize

8131 undersize

8132 permissible measure difference exceeded
8133 confidence range exceeded

8134 reference drilling smaller than sensor

8135 boring axis is measuring axis

8136 sensor cannot be initiated

8137 P140 incorrectly programs

8138 P141 incorrectly programs

8139 P142 incorrectly programs

8140 P143 incorrectly programs

8141 P144 incorrectly programs

8142 P145/147/149/150 incorrectly programs
8143 empirical value incorrectly programs

8144 P146 incorrectly programs

8145 measuring tolerance 1 incorrectly programs
8146 measuring tolerance 2 incorrectly programs
8147 measuring tolerance 3 incorrectly programs
8148 measuring tolerance 4 incorrectly programs
8149 measuring tolerance 5 incorrectly programs
8150 P148 incorrectly programs

8151 point of trigger XN incorrectly programs
8152 point of trigger XP incorrectly programs
8153 point of trigger YN incorrectly programs
8154 point of trigger YP incorrectly programs
8155 point of trigger ZN incorrectly programs
8156 point of trigger ZP incorrectly programs
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5.1 G69 measuring cycles (continued)
Message Meaning

8157 point of drilling | incorrectly programs
8158 point of drilling J incorrectly programs
8159 point of drilling K incorrectly programs
8160 point of drilling R incorrectly programs
8161 P151 incorrectly programs

8162 P152 incorrectly programs

8163 P153 incorrectly programs

8164 tool not called

8165 G53 not actively

8166 G54 to G59 not actively

8167 sensor actively outside of the safety area
8168 P154 incorrectly programs
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5.1 G69 measuring cycles (continued)

Calibration of the sensor in drilling G69 P140:1

The cycle requires a calibration drilling and a sensor. Measuring is executed with the two axes of
the selected interpolation plane.

The sensor must be pre-positioned first on the drilling centre point in the selected interpolation
plane and the sensor ball within the drilling.

If for example G17 is defined, the centre point of the calibration drilling must in (P150)+0 and
(P150)+1 and the diameter in (P150)+3 to be defined.

The cycle positions first the 1. and 2. axis in the interpolation plane to the programmed centre point
of the drilling. Now the cycle moves the 1. axis in positive direction to the drilling edge. The axis
starts with the feed of the NC program and reduces the feed to F:p143 at the distance of P141
(safety margin) before the expected drilling edge. If a measuring signal before the safety margin
occurs, a message is output (M8167).

From the safety margin the cycle moves the axis to the expected drilling edge plus confidence
interval. If there is still no signal, a message (M8136) appears.

If there is a signal of the sensor, immediately the axis movement stops and the cycle calculates the
point of trigger of the sensor and writes it in (P149)+n (axis movement positively: Point of trigger
negatively).

If P144 is > 1, the cycle returns to the safety margin. From here the cycle starts a new measuring
movement to the same drilling edge. Afterwards the cycle looks the other side up of the drilling.
Become subsequently, the movements with the 2. Axis executed.

If the cycle is finished, then is the data field (P149)+n with the points of trigger of the sensor
described. Following measuring cycles can operate with these data. The position of the moved
axes now is in the center of the drilling.

Parts it safely,
- that the tool radius of the sensor is correct (P8160).
- to operate in the null point, in which the parameter data (P150) apply.
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5.1 G69 measuring cycles (continued)

Example: The calibration of the sensor in drilling G69 P140:1

N20 T1 M16
N30 G17 G53 GO X600.000 Y300.000 Z280.000 A0 BO
N40 Gl Z270 F3000
N100 {Cycle G69 /1 initialize }
N110 P140:1 {Cycle type}
N120 P141:3 {Safety margin }
N130 P143:100 {Measuring speed }
N140 P144:2 {Number of the measurements }
N150 P147:500 {Pointer on tolerance data }
N160 P504:5 {Confidence range }
N170 P149:510 {Pointer on trigger data }
N180 P150:520 {Pointer on measuring data }
N182 P520:624.96 P521:324.3P523:54 {,J,D}
N230 G69 {Cycle call }
N240 GO Zz280 M30
Z A ‘ ‘
| |
! ! .
| | Y
| |
| |
| |
| ' |
+———ﬂ————>
|
11
[
XV 4—(P150)+3 —™
Figure 5.1
Figure 5-1
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5.1 G69 measuring cycles (continued)

Calibration of the sensor at area G69 P140:2

The cycle requires a calibrationing area and a sensor. Measuring becomes with the 3. axis of the
selected interpolation plane executed (definition of G17...).
The sensor must be pre-positioned on the calibrationing area.

If for example G17 is defined, the position on the calibrationing area must in (P150)+2 to be
defined.

The cycle moves now 3. axis toward the calibrationing area. The axis starts with the feed of the NC
program and reduces the feed to F:p143 at the distance of P141 (safety margin) before the
expected area. If a measuring signal before the safety margin occurs, a message is output
(M8167).

From the safety margin the cycle moves the axis to the expected area plus confidence interval. If
there is still no signal, a message (M8136) appears.

If there is a signal of the sensor, immediately the axis movement stops and the cycle calculates the
point of trigger of the sensor and writes it in (P149)+n (axis movement positively: Point of trigger
negatively).

If P144 is > 1, the cycle turns back to the safety margin. From here the cycle starts a new
measuring movement to the same area.

If the cycle is finished, then is the data field (P149)+n with the points of trigger of the sensor
described. Following measuring cycles can operate with these data. The position of the moved
axis now is in the safety margin.

Parts it safely,
- that the tool radius of the sensor is correct (P8160, P8162).
- to operate in the null point, in which the parameter data (P150) apply.
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5.1 G69 measuring cycles (continued)

Example: The calibration of the sensor in drilling G69 P140:2

N20 T1 M16
N30 G17 G53 GO X600.000 Y300.000 Z280.000 A0 BO
N40 Gl Z270 F3000
N100 {Cycle G69 / 2 initialize }
N110 P140:2 {Cycle type}
N120 P141:3 {Safety margin }
N130 P143:100 {Measuring speed }
N140 P144:2 {Number of the measurements }
N150 P147:500 {Pointer on tolerance data }
N160 P504:5 {Confidence range }
N170 P149:510 {Pointer on trigger data }
N180 P150:520 {Pointer on measuring data }
N182 P522:260.20 {K}
N230 G69 {Cycle call }
N240 GO Zz280 M30
Z A
P141
Figure 5-2 N (;)
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5.1 G69 measuring cycles (continued)

Determining the center of a drilling G69 P140:60

The measurement is executed with both axes of the selected interpolation plane (see G17...).
The sensor should be at the beginning approximately on the drilling centre point in the selected
interpolation plane and the sensor ball within the drilling pre-positioned.

The cycle moves the 1. axis in positive direction to the drilling edge. The axis starts with the feed of
the NC program and reduces the feed to F:p143 at the distance
(diameters / 2 - safety margin) = (P152 / 2 - P141).

If a measuring signal before this point occurs, a message is output (M8167).

From here the cycle moves the axis to the expected drilling edge plus confidence interval. If there
is still no signal, a message (M8136) appears.

If there is a signal of the sensor, immediately the axis movement stops and the cycle calculates the
edge position.

If P144 is > 1, the cycle turns back to the safety margin. From here the cycle starts a new
measuring movement to the same drilling edge. Afterwards the cycle looks the other side up of the
drilling. Now become the movements with the 2. axis made.

If the cycle is finished, then is the data field (P154)+n with the drilling centre point described. The
position of the moved axes now is in the center of the drilling.

Parts it safely that the tool radius of the sensor is correct (P8161, P8163).

5-12 Edition 03.2004



CNC 900 CYCLES

hino

5.1 G69 measuring cycles (continued)

Example: The calibration of the sensor in drilling G69 P140:60

N20 T1 M16
N30 G17 G53 GO X600.000 Y300.000 Z280.000 A0 BO
N40 Gl Z270 F3000
N100 {Cycle G69 / 60 initialize }
N110 P140:60 {Cycle type}
N120 P141:3 {Safety margin }
N130 P143:100 {Measuring speed }
N140 P144:2 {Number of the measurements }
N150 P147:500 {Pointer on tolerance data }
N160 P504:5 {Confidence range }
N170 P149:510 {Pointer on trigger data }
N180 P150:520 {Pointer on measuring data }
N182 P154:530 {Pointer on output }
N230 G69 {Cycle call }
N240 GO Zz280 M30
| |
! ! .
| | v
| |
| |
| |
| ' |
| :2 [
R
|
il
|
Figure 5-3 Xy < P150—»|
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5.1 G69 measuring cycles (continued)

determining an individual item in the area G69 P140:40

The sensor must be pre-positioned at the beginning over the contact surface.
The measurement is executed with the axis defined in P148.

The cycle starts into negative direction with measuring speed (P143)
If there is still no signal of the sensor, the axes in the position (initial position - confidence interval
(P147)+4) stop and a message (M8136) appears.

If there is a signal of the sensor, immediately the axis movement stops and the cycle calculates the
position on the area and writes the data in (P154)+n.

Example G17  with P148:3 writes after cycle P(154)+2
with P148:2 writes after cycle P(154)+1
with P148:1 writes after cycle P(154)+0

If P144 is > 1, the cycle turns back to the safety margin. From here the cycle starts a new
measuring movement to the same area.

The position of the moved axes is in the safety margin.

Parts it safely,

- that the tool length of the sensor is correct (P8161, P8163),
if 3. axis is selected

- that the tool radius of the sensor is correct (P8160, P8162),
if 1. or 2. axis is selected
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5.1 G69 measuring cycles (continued)

Example: The calibration of the sensor in drilling G69 P140:40

N20 T1 M16
N30 G17 G53 GO X600.000 Y300.000 Z280.000 A0 BO
N40 Gl Z270 F3000
N100 {Cycle G69 / 40 initialize }
N110 P140:40 {Cycle type}
N120 P141:3 {Safety margin }
N130 P143:100 {Measuring speed }
N140 P144:2 {Number of the measurements }
N150 P147:500 {Pointer on tolerance data }
N160 P504:5 {Confidence range }
N170 P144:3 {Measuring axes }
N180 P149:510 {Pointer on trigger data }
N182 P150:520 {Pointer on measuring data }
N230 G69 {Cycle call }
N240 GO Zz280 M30
Z A
P141
Figure 5-4 >
X (Y)
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5.2 G71/G72/G73/G74/ G75 Milling cycles

List of canned milling cycles

G71 Rectangular pocket roughing, conventional

G72 Rectungular pocket roughing, conventional and climb
G73 Rectangular pocket roughing and finishing

G74 Circular pocket roughing

G75 Circular pocket roughing and finishing

The millinging cycles are block by block effective.
The parameter inputs remain against it modal effectively.

In order to avoid over regulation, all parameters are to be reset,
with a programming type not to be used.

Messages

The numbers for cycle messages start with 8xxx.
A list can be found in section messages
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5.2.1 G71 Rectangular pocket roughing, conventional

Starting point definition

Before starting any machining cycles, the milling cutter should be above the workpiece by the
safety margin and at the centre of the pocket.

Whether the starting point S1 or S2 is homed into depends on the sign of the programmed in-feed
P16.

Positive sign: starting point S1

Negative sign: starting point S2

The milling direction is established by the CNC and always in the direction of the longer pocket
side. If the pocket sides are the same, milling takes place in the X direction.

Parameter input

All parameters except for P16 should have positive sign when inputting.

Parameter Significance

P11 Pocket dimension in X direction

P12 Pocket dimension in'Y direction

P13 Pocket depth in Z direction

P14 Corner radius

P15 Contour allowance in X and Y directions

P16 In-feed dimension in X or Y directions (prefix + or -)
P17 In-feed dimension in Z direction

P18 Pocket depth allowance in Z direction

P19 Safety margin in Z direction

P21 Feed rate in Z direction (when plunging into material)

During cycle processing a possibly programmed correction becomes G41 / G42 switched off, since
the tool radius correction in the cycle is considered.

Feed in z-direction (only when immersing into the material) is programmable with P21.
Is P21 programmed, does not become immersing into the material with under F programmed feed
executed.
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5.2.1 G71 Rectangular pocket roughing, conventional (continued)

Machining sequence

- Positioning in the pocket center and in the safety margin P19

- Home in on starting point S1 or S2 (depending on prefix of P16)

- In-feed in Z direction at feed rate P21 (if programmed)

- Conventional milling to pocket dimension less allowance P15 in X and Y directions
- Retraction of milling cutter by 2 mm in Z direction

- Retraction in X orY direction

- In-feed in Z direction

- In-feed in X orY direction

- In-feed repetition until pocket dimension less allowance P15 is reached
- Milling over burrs

- Retraction in Z direction to safety margin

- Retraction to starting position in XY plane

- Repetition of in-feeds until pocket depth less allowance P18 is reached
- Retraction to starting position (centre of pocket)

P15

P19

P13

P12

Figure 5-5
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5.2.1 G71 Rectangular pocket roughing, conventional (continued)

G 71 Example 1: Pocket dimensions X=71mm, Y=41mm, Z=5mm:; Tool-radius=3mm

N10 GO0

N20 G71

P14:--

Figure 5-6

Parameters:
P11, P12, P13
P16, P17

P19

P21

Run:

Remarks:

G54 G90 F2500 S900 T02 M06 MO3 MO7
X55,5 Y40,5 Z2 P11:71 P12:41 P13:5
P15:0 P16:4 P17:3 P19:2 P21:100 M30

"}

-+~

50 +

50 100

Pocket dimensions in X, Y, Z direction
In-feed inY, Z direction

Safety margin in Z direction

Feed rate in Z direction

Block 10 Zero point, absolute dimension, feed rate, spindle, tool
Block 20 Cycle call-up, positioning on centre of pocket X, Y, Z, pocket
dimensions P11, P12, P13, in-feed dimensions P16, P17, safety margin P19

Since the corner radius P14 is not programmed, it becomes with the
programmed tool radius equated.
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5.2.1 G71 Rectangular pocket roughing, conventional (continued)

G71 Example 2:

N10 GO0

N20 G71

Pocket dimensions X=46mm, Y=81mm, Z=30mm;
Tool-radius=3mm, corner radius=13mm

G54 G90 F1000 S750 T02 MO06 MO3 MO7

X43 Y60,5 Z1 P11:46 P12:81 P13:30

P14:13 P16:-4 P17:7 P19:1 P21:400 M30

Figure 5-7

Parameters:
P11, P12, P13
P14

P16, P17

P19

P21

Run:

Remarks:

YA m

50 +

+

Pocket dimensions in X, Y, Z direction
Corner radius

In-feed in X, Z direction

Safety margin in Z direction

Feed rate in Z direction

Block 10  Zero point, absolute dimension, feed rate, spindle, tool

Block 20  Cycle call-up, positioning on centre of pocket X, Y, Z; pocket
dimensions P11, P12, P13, in-feed dimensions P16, P17,
corner radius P14, safety margin P19

If P14 = 0 is or smaller than the tool radius, then becomes after that start
clearing the program execution stopped and message 8001 indicated.

!
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5.2.2 G72 Rectangular pocket roughing, climb and conventional

Starting point definition

Before the start of the machining cycles the milling cutter should be above the workpiece by the
safety margin and in the middle of the pocket.

Whether the starting point S1 or S2 is homed into depends on the sign of the programmed in-feed
P16.

Sign, positive: starting point S1

Sign, negative: starting point S2

The determination of the milling direction takes place in the CNC and always in the direction of the
longer pocket side. If the pocket sides are the same, milling takes place along the X direction.

Parameter input

All parameters except for P16 should have a positive sign during inputting.

Parameter Significance

P11 Pocket dimension in X direction

P12 Pocket dimension in'Y direction

P13 Pocket depth in Z direction

P14 Corner radius

P15 Contour allowance in X and Y directions

P16 In-feed dimension in X or Y directions (sign +/-)
P17 In-feed dimension in Z direction

P18 Pocket depth allowance in Z direction

P19 Safety margin in Z direction

P21 Feed rate in Z direction (when plunging into material)
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5.2.2 G72 Rectangular pocket roughing, climb and conventional (continued)

Machining sequence

- Positioning in the pocket center and in the safety margin P19

- Home in on starting point S1 or S2 (each according to sign of P16)

- In-feed in Z direction at feed rate P21 (if programmed)

- Conventional milling to pocket dimension less the allowance P15 in X and Y direction
- In-feed in X or Y direction

- Milling in conventional direction

- In-feed in X orY direction

- In-feed repetition until pocket dimension less allowance P15 is reached
- Milling over burrs along edge

- Retraction in Z direction to safety margin

- Retraction to starting position in XY plane

- In-feed in Z direction to previous dimension

- Milling over burrs along other edge

- Retraction in Z direction to safety margin

- Retraction to starting position in XY plane

- Repetition of in-feeds until pocket depth less allowance P18 is reached
- Retraction to starting position (centre of pocket)

L P15
o
Z I I
r—— X
{ |
- lll—l-—:— P17+P19
Y :J——“-PTI !
AL ____1_]
@
a
Y
o™~
Y

Figure 5-8
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5.2.2 G72 Rectangular pocket roughing, climb and conventional milling (cont.)
G72 Example 1: Pocket dimensions X=66mm, Y=31mm, Z=5mm; Tool-radius=3mm
N10 GO0 G54 G90 F2000 S850 TO2 M06 MO3 MO7

N20 G72 X53 Y35,5 Z1 P11:66 P12:31 P13:5 P14:-- P15:0
P16:5,1 P17:3 P19:1 M30

50 100 X
Figure 5-9
Parameters:
P11, P12, P13 Pocket dimensions in X, Y, Z direction
P16, P17 In-feed inY, Z direction
P19 Safety margin in Z direction
Run: Block 10  Zero point, absolute dimension, feed rate, spindle, tool

Block 20  Cycle call-up, positioning on centre of pocket X, Y, Z; pocket
dimensions P11, P12, P13, in-feed dimensions P16, P17,
safety margin P19

Remarks: As the corner radius P14 is not programmed it is identified along with the
programmed tool radius.
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5.2.2 G72 Rectangular pocket roughing, climb and conventional milling (cont.)

G72 Example 2:

N10 GO0 G54

N20 G72 X42
P16:5,5

Figure 5-110

Parameters:
P11, P12, P13
P14

P16, P17

P19

P21

Run:

Pocket dimensions X=44mm, Y=69mm, Z=3mm; Tool radius=3mm, corner
radius=15mm

G90

Y54,5
P17:3

F2000 S950 T02 MO6 MO3 MO7

Z1 P11:44 P12:69 P13:3 P14:15 P15=0
P19:1 P21:100 M30

50 +

Pocket dimensions in X, Y, Z direction
Corner radius

In-feed in X, Z direction

Safety margin in Z direction

Feed rate in Z direction

Block 10
Block 20

Zero point, absolute dimension, feed rate, spindle, tool
Cycle call-up, positioning on centre of pocket X, Y, Z; pocket
dimensions P11, P12, P13, in-feed dimensions P16, P17,
corner radius P14, safety margin P19

Remarks: If P14=0 or is smaller than the tool radius the program run is shut down after the start
and fault feed-back 1301 (geometry fault) is displayed.
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5.2.3 G73 Rectangular pocket roughing and finishing

Starting point definition

Before the start of the machining cycles, the milling cutter should be above the workpiece at the
safety margin and in the middle of the pocket.

Whether the starting point S1 or S2 is homed into depends on the sign of the programmed in-feed
P16.

Sign, positive: starting point S1

Sign, negative: starting point S2

The milling direction is established in the CNC and is always in the direction of the longer pocket
side. If the pocket sides are the same, milling takes place along the X direction.

Parameter input

All parameters except for P16 should have a positive sign when inputting.

Parameter Significance

P11 Pocket dimension in X direction

P12 Pocket dimension in'Y direction

P13 Pocket depth in Z direction

P14 Corner radius

P15 Contour allowance in X and Y direction

P16 In-feed dimension in X orY direction (sign +/-)

P17 In-feed dimension in Z direction

P18 Pocket depth allowance in Z direction

P19 Safety margin in Z direction

P20 In-feed dimension when finishing, to remove allowance P15;
In-feed direction as for P16

P21 Feed rate in Z direction (when plunging into material)
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5.2.3 G73 Rectangular pocket roughing and finishing (continued)

Machining

- Positioning in the pocket center and in the safety margin P19

- Home in on starting point S1 or S2 (each according to sign of P16)

- In-feed in Z direction at feed rate P21 (if programmed)

- Milling pocket contour (less allowance P15) to starting point

- In-feed repetition until pocket depth P13 less allowance P18 is reached
- Retraction to starting plane

- In-feed in X or Y direction

- In-feed in Z direction at feed rate P21 (if programmed)

- Conventional and climb milling of remaining material

- Retraction in Z direction and to starting position and in-feed

- In-feed repetition until pocket dimension less allowance P18 is reached.
- Retraction in Z direction to starting plane

- In-feed for finishing

- In-feed in Z direction at 0.5 of the programmed feed rate F to pocket depth less P18
- Finishing contour to starting point at 0.5 of the programmed feed rate

- In-feed repetition until finished contour is reached

- Retraction to starting position at programmed feed rate

P15

|

P13

P12

Figure 5-11
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5.2.3 G73 Rectangular pocket roughing and finishing (continued)

G73 Example 1: Pocket dimensions X=64mm, Y=35mm, Z=5mm; Tool radius=3mm

N10 GO0 G54 G90 F1500 S950 T02 MO6 MO03 MO7
N20 G73 X52,5 Y37,5 Z1 P11:64 P12:35 P13:5 P14=0
P15:1 P16:4,5 P17:2 P19:1 P20:1 M30

50 + [ =)
| - ’
»
1 L 3

1 - JJ

%
v

50 X
Figure 5-12
Parameters:
P11, P12, P13 Pocket dimensions in X, Y, Z direction
P15 Allowance in X and Y direction
P16, P17 In-feed inY, Z direction
P19 Safety margin in Z direction
P20 Allowance during finishing
Run: Block 10  Zero point, absolute dimension, feed rate, spindle, tool
Block 20  Cycle call-up, positioning on centre of pocket X, Y, Z; pocket
dimensions P11, P12, P13, in-feed dimensions P16, P17,
allowance P15, safety margin P19, in-feed dimension when
finishing P20
Remarks: As the corner radius P14 is not programmed it is made equal to the programmed

tool radius.
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5.2.3

G73 Rectangular pocket roughing and finishing (continued)

G73 Example 2: Pocket dimensions X=65mm, Y=35mm, Z=5mm; Tool radius=3mm, corner

radius=11mm

N10 GO0 G54 G90 F1500 S950 T02 MO06 MO03 MO7
N20 G73 X52,5 Y37,5 Z1 P11:65 P12:35 P13:5 P14:11
P15:1,5 P16:4,2 P17:2 P19:1 P20:1 M30
|
50 +
i L .
[ )
g j
=4
—?zzese::ez:»
_ 50 100
Figure 5-13 X
Parameters:
P11, P12, P13 Pocket dimensions in X, Y, Z direction
P14 Corner radius
P15 Allowance in X and Y direction
P16, P17 In-feed inY, Z direction
P19 Safety margin in Z direction
P20 Allowance during finishing
Run: Block 10  Zero point, absolute dimension, feed rate, spindle, tool
Block 20  Cycle call-up, positioning on centre of pocket X, Y, Z; pocket
dimensions P11, P12, P13, in-feed dimensions P16, P17,
corner radius P14, safety margin P19, allowance P15, infeed
dimension during finishing P20
Remarks: If P14=0 or is smaller than the tool radius the program run is shut down after the

start and message 1301 (geometry fault) is displayed.
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5.24 G74 circular pocket roughing

Starting point definition

Before the start of the machining cycles the milling cutter should be above the workpiece at the
safety margin and at the centre of the pocket.

Parameter input

All parameters except for P16 should have a positive sign when inputting. The sign of P16
determines the direction of milling, i.e.:

Milling direction G02, the sign of P16 is positive

Milling direction GO03, the sign of P16 is negative

Parameter Significance

P11 Internal radius (if core drilled)

P12 Depth of pocket

P14 Pocket radius

P15 Allowance at circumference

P16 In-feed dimension in X direction

P17 In-feed dimension in Z direction

P18 Pocket depth allowance in Z direction

P19 Safety margin

P21 Feed rate in Z direction (when plunging into material)

When specifying the internal radius P11, the first in-feed in the X direction is corrected by the
appropriate amount: 1st in-feed = P11 + P16.
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5.24 G74 circular pocket roughing (continued)

Machining

- Positioning in the pocket center and in the safety margin P19

- In-feed in Z direction at feed rate P21 (if programmed)

- In-feed in X direction

- Spiral milling

- Milling circular pocket to finished size less allowance P15

- Retraction along the semicircle with R=2.5mm max.

- Retraction in Z direction by 2mm

- Retraction to centre of pocket

- In-feed repetition until pocket dimension less allowance P18 in Z direction is reached
- Retraction to starting position

- P15
o
Z ] 1 !
] | ‘I |/7 X
- i + i LP17+I 519
- | I
= | P17=
1 e P |

Figure 5-14
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5.24 G74 Circular pocket roughing (continued)

G74 Example 1: Pocket radius R=33mm, pocket depth Z=27mm; Tool radius=3mm

N10 GOO G54 G90 F1500 S950 T02 MO6 MO3 MO7
N20 G74 X53 Y53 Z7Z1 P13:27 P14:33 P16:5,1 P17:5 P19:1 M30
YA
100 T
50 +

-
e

=V

Figure 5-15 l 50 . 100

Parameters:

P13 Pocket depth in Z direction

P16, P17 In-feed in X, Z direction

P14 Pocket radius

P19 Safety margin in Z direction

Run: Block 10  Zero point, absolute dimension, feed rate, spindle, tool

Block 20  Cycle call-up, positioning on centre of pocket X, Y, Z, pocket depth P13,
in-feed dimensions P16, P17, pocket radius P14, safety margin P19
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5.24 G74 circular pocket roughing (continued)

G74 Example 2: Pocket radius R=30mm, pocket depth Z=31mm; Tool radius=3mm,
core bore drilling at 20mm dia.
N10 GO0 G54 G90 F1500 S950 T02 MO06 MO03 MO7

N20 G74 X50 Y50 Z1 P11:10 P13:31 P14:30 P16:4 P17:8
P19:1 M30

100 1

50 +

—% — t t t t +—t } +
Figure 5-16 50 100 >x
Parameters:

P11 Internal radius (if core drilled)

P13 Pocket depth in Z direction

P16, P17 In-feed in X, Z direction

P14 Pocket radius

P19 Safety margin in Z direction

Run: Block 10  Zero point, absolute dimension, feed rate, spindle, tool

Block 20  Cycle call-up, positioning on centre of pocket X, Y, Z, pocket depth P13,
in-feed dimensions P16, P17, pocket radius P14, safety margin P19
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5.25 G75 circular pocket roughing and finishing

Starting point definition

Before the start of the machining cycles the milling cutter should be above the workpiece at the
safety margin and at the centre of the pocket.

Parameter input

All parameters except for P16 should have a positive sign when inputting. The sign of P16
determines the direction of milling, i.e.:

Milling direction G02, the sign of P16 is positive

Milling direction G03, the sign of P16 is negative

Parameter Significance

P11 Internal radius (if drilled)

P13 Depth of pocket

P14 Pocket radius

P15 Allowance at circumference

P16 In-feed dimension in X direction

P17 In-feed dimension in Z direction

P18 Pocket depth allowance in Z direction

P19 Safety margin

P20 In-feed dimension when finishing, to remove P15, in-feed direction as with P16
P21 Feed rate in Z direction (when plunging into material)

With specification of the internal radius P11 the first feed in x-direction becomes around the
suitable amount corrects: 1. Feed = P11 + P16.
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5.2.5 G75 circular pocket roughing and finishing (continued)

Machining

- Positioning in the pocket center and in the safety margin P19
- In-feed in Z direction at feed rate P21 (if programmed)

- In-feed in X direction

- Spiral milling

- Milling circular pocket to finished size less allowance P15

- Retraction along the semicircle with R=2.5mm max.

- Retraction in Z direction

- Retraction to centre of pocket

- In-feed repetition until pocket dimension less allowance P18 in Z direction is reached
- Retraction along the semicircle with R=2.5mm max.

- In-feed at half feed rate for finishing along the semicircle

- Milling along the circle at half of the programmed feed rate

- Retraction along the semicircle

- In-feed repetition until finished dimension is reached

- Retraction along the semicircle

- Retraction to starting position at programmed feed rate

o P15
o
4 ] 1 !
I | | | & X
- i + i LP17+| 519
- | :
= | o . P17
i D |

Figure 5-17
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5.25 G75 circular pocket roughing and finishing (continued)

G75 Example 1: Pocket radius R=28mm, pocket depth Z=35mm; Tool radius=3mm
N10 GO0 G54 G90 F1500 S950 TO2 MO06 MO03 MO7

N20 G75 X48 Y48 71 P13:35 P14:28 P15:2 P16:4,1 P17:8
P19:1 P20:2 M30

——%::::#:::::»
50 100 Xx

Figure 5-18

Parameters:

P13 Pocket depth in Z direction

P14 Pocket radius

P15 Allowance at circumference

P16, P17 In-feed in X, Z direction

P19 Safety margin in Z direction

P20 In-feed dimension during finishing

Run: Block 10  Zero point, absolute dimension, feed rate, spindle, tool

Block 20  Cycle call-up, positioning on centre of pocket X, Y, Z, pocket depth P13,
in-feed dimensions P16, P17, pocket radius P14,
safety margin P19, in-feed dimension during finishing P20
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5.3 G811/ G83/G84 / G85 Drilling cycles

The drill cycles are block by block effective.
The parameter inputs remain against it modal effectively.

In order to avoid over regulation, all parameters are to be reset, which are not used with a
programming type.

List of drilling cycles

Drilling cycle Programming

according to DIN 66025 in CNC900

G81 Dirilling with rapid return G81

G82 Dirilling with rapid return and G81, G04. Free cutting time free-cutting
G83 Deep hole drilling G83

G84 Tapping G84, G04. Spindle turnaround time
G85 Dirilling with return at feed rate G85

D
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5.3 G811/ G83/ G84 / G85 Drilling cycles

Programming of characteristics

for the programming of the drill cycles only parameters can be used.

Parameter Meaning

P30 Free cutting time Turn back time of the spindle after achieving the drilling depth
P31 Compensating chuck G84
P31:3 = thread cutting without compensating chuck right
P31:4 = thread cutting without compensating chuck left

P31:0or- = G84 standard cycle (with compensating chuck)

P32 Drilling feed
P32 Thread pitch bei G84
P33 Drilling depth absolute
P33 Thread depth bei G84 absolute
P34 Anticipation plane Safety margin of the processing upper edge absolute
P35 Retreat plane To run around of obstacles in the setting axis absolute
P36 No. of strokes G83, constant setting depth = (P33 - P34) / P36
P36 Setting depth G83, degressive setting depth
P37 1st Stroke G83, degressive setting depth
P38 Safety margin G83, presetting = 1mm incremental
P39 Gradual decrease G83, degressive setting depth

P39:1 =on

P39:0o0r- = off

Drilling depth P33, anticipation plane P34 and retreat plane P35 are dependant of the planes set
over G17, G18 or G19. In the following examples, G17 is activated with the axis names X (1st
axis), Y (2nd axis) and Z (3rd axis).
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5.3 G81/ G83/G84 / G85 Drilling cycles (continued)

Parameters for drilling cycles

Drilling cycle Parameter
Free  Drilling Drilling Antici- Retreat Number 1st Safety Gradual Dri-
cutting feed depth pation plane  of stroke margin dec- ling
time plane strokes rease speed

P30 P32 P33 P43 P35 P36 P37 P38 P39 S

G81 * * * * * - _ _ *
G83 constant * * * * * * ) * ) *
G83 degressiv. * * * * * * * * * *
G84 * * * * * - - _ _ *
G85 * * * * * - - _ _ *

When calling up a drilling cycle, a direction of spindle rotation and spindle speed should be active. If
these two values have already been set when the cycle is called up they are taken as the preset
values for the drilling cycles.

Programming of a safety margin (P38) is optional. If this characteristic is not input a safety margin of
1 mm is preset.

When calling up a drilling cycle, the fields marked * should have been programmed in one way or
another.

Messages

The numbers for cycle messages start with 8xxx.
A list can be found in section messages

Activation conditions

For a drilling cycle to be carried out, at least one of the X, Y or Z coordinates should be programmed
per main block. This also applies to parameter P33 for the drilling depth Z.
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5.3 G81/G83/G84 / G85 Drilling cycles (continued)

Positioning speed
The pre-positioning of the axes takes place at rapid traverse. When using polar coordinates

programming with interpolation mode G02 or GO3 set, positioning is at the programmed feed rate.
It is therefore good policy to specify the feed rate with parameter P32.

Effect of G91 incremental dimensions
Using incremental dimensions, the positioning axes (XY with G17, ZX with G18, YZ with G19) are

traversed in incremental mode. The specified coordinates are always taken as absolute for the
characteristics (Z, R, K).

Effect of G66

A programmed G66 is effective throughout the complete drilling cycle.

Effect of G63/G64

The function, when set, is retained throughout the complete drilling cycle. The tapping cycle G84
automatically sets G63 for period of the in-feed traverse.

Effect of other additional functions

Other additonal functions are effective in a block with travel information (cycle is executed)
before or after the travels that are defined in the cycle.
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5.3.1

Figure 5-19

G81 Drilling with return at rapid travers

z 4 17—
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Meaning of the parameters

P30
P32
P33
P34
P35

Free cutting time
Drilling feed
Drilling depth
Anticipation plane
Retreat plane

Turn back time of the spindle after achieving the drilling depth

Safety margin of the processing upper edge
To go around of obstacles in the setting axis

Edition 03.2004



CNC 900 CYCLES "”,"

531 G81 Drilling with return at rapid travers (continued)

Example

N20 G56 GO0 X0 YO Zz100 S1200 F1500 MO03 TO1 M16
N30 G81 Z80 P30:1 P32:800 P33:0 P34:32 P35:60

N40 MO5 ...

Sequence plan

1 Switch on spindle (M03, M04) and position X and Y axis in rapid traverse.

2 After reaching the X and Y position, position the Z axis to the anticipation plane (P34)
in rapid traverse.

3 After reaching the anticipation plane the Z axis is traversed at working feed rate (P32)
to the drilling depth (P33).

4 After reaching the drilling depth any possibly programmed free cutting time (P30) is
awaited.

5 After it the Z-axis in rapid traverse moves on the retreat plane (P35) and afterwards the
spindle is switched off (M05).
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5.3.2

G83 Deep-hole drilling with constant setting depth

If the parameter P39:0 or is not programmed, the programmed drilling depth (P33) by repeated
constant setting depth of the active drilling depth is achieved.

The active drilling depth is (P33 - P34) * n/ P36 , however n = 1, 2, .. (settin depth = stroke) is.

Figure 5-20
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Meaning of the parameters

P30
P32
P33
P34
P35
P36
P38
P39

Free cutting time
Drilling feed
Drilling depth
Anticipation plane
Retreat plane

No. of strokes
Safety margin
Gradual decrease

------------------------------------------ P35
2
------------ T e -
3 L4 5 8
- - _Y_ - -y
6 |7 11
__________________v_____ T F=_CfF - - " - " - " -—"—"~-—"—.
9
y10 ~ P33

Turn back time of the spindle after achieving the drilling depth

Safety margin of the processing upper edge
To go around of obstacles in the setting axis
constant setting depth = (P33 - P34) / P36
presetting = 1mm

0 or - = off
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5.3.2 G83 Deep-hole drilling with constant setting depth (continued)

Example
N20 G56 GO0 X0 YO Zz100 S1200 F1500 MO03 TO1 M16
N30 G83 780 P30:1 P32:800 P33:0 P34:48 P35:60 P36:3 P38:1 P39:0

N40 MO5 ...

Sequence plan

1 Switch spindle on (M03, M04) and X and Y axis in rapid traverse position.

2 After achieving the X and Y position the Z-axis runs in rapid traverse on those anticipation
plane (P34).

3 After achieving the anticipation plane (P34) the Z axis with working feed moves (P32)
to the 1. drilling depth (P34 + ((P33 - P34) * 1 / P36)).

4 After achieving the 1. drilling path the Z axis drives back in rapid traverse up to the
anticipation plane.

5 From the anticipation plane the Z axis drives afterwards in rapid traverse up to the
1. drilling depth plus safety margin (P34 + (P33 - P34) * 1 / P36)) + P38).

6 The Z axis induces itself with working feed (P32) to 2. drilling depth
(P34 + ((P33-P34) *2/ P36)).

7 After achieving the 2. drilling depth the Z axis drives back in rapid traverse up to the
anticipation plane.

8 From the anticipation plane the Z-axis drives afterwards in rapid traverse up to the
2. drilling depth plus safety margin (P34 + ((P33 - P34) * 2 / P36)) + P38).

9 The Z axis induces itself with working feed (P32) to the 3. drilling depth etc. to P33.

10  With the achieving of the drilling depth (P33) a programmed free cutting time (P30)
becomes been waiting.

11  Afterwards the Z axis in rapid traverse moves back on the retreat plane (P35) and
afterwards the spindle is switched off (M05).
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5.3.3 G83 Deep-hole drilling with degressive setting depth

If the parameter P39:1 is programmed (the input value is not determining), the programmed drilling
depth (P33) by repeated, reduced setting depth (gradual decrease) of the active drilling depth is
achieved.

The active drilling depth is P37-(n-1)*P36, whereby n=1, 2,.. is (nth setting depth = stroke).
If P37-(n-1)*P36 < P36, the active drilling depth = P36 is set.

Before each setting depth checked, whether two setting depths (drilling depth calculated + P36
(gradual decrease measure)) still feasible are. If not, then the new drilling depth calculated by
remainder path / 2 and executed the final two setting depths with this value.

Zz 4 1 —
[mm] 2

52 L ]
50

37 +—-———4- V-l 11|13 14|16

26 4o vl _ 17119120155 2325

19 +—-——mf-— Y —-§12
15 +—mmm R L2
11 o 8|
7 e -—--j21
35t —-L--j24
0 + P33

Figure 5-21

Meaning of the parameters

P32 drilling feed

P33 drilling depth

P34 anticipation plane safety margin of the processing upper edge
P35 retreat plane to the run around of obstacles in the setting axis
P36 setting depth degressive setting depth

P37 1. stroke degressive setting depth

P38 safety margin presetting = 1mm

P39 gradual decrease degressive setting depth

1=on
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5.3.3 G83 Deep-hole drilling with degressive setting depth (continued)

Example

N20 G56 GO0 X0 YO Zioo S1200 F1500 MO3 TO1 M16
N30 G83 Z80 P32:800 P33:0 P34:52 P36:4 P37:15 P38:1 P39:1
N40 MO5 ...

Sequence plan

1 Switch spindle on (M03, M04) and X and Y axis in rapid traverse position.
2 After achieving the X and Y position the Z axis runs on the anticipation plane (P34).

3 After achieving the anticipation plane the Z axis with working feed induces itself to
1. drilling depth (P37) on the Z position: P34 - P37 =52 - 15 = 37.
4 After achieving 1.drilling depth returns the Z axis in rapid traverse to the anticipation plane.

Of the anticipation plane in rapid traverse up to the 1. drilling depth plus safety margin (P38).
With working feed to 2. drilling depth on the Z position: 37 - 11 = 26 (11 = 15 - 4).
7 After achieving the 2. drilling depth to the anticipation plane back.

o Ol

Of the anticipation plane in rapid traverse up to 2. drilling depth plus safety margin (P38).
With working feed to the 3. drilling depth on the Z position: 26 - 7 =19 (7 =11 - 4).
10  After achieving the 3. drilling depth to the anticipation plane back.

©

11  Of the anticipation plane in rapid traverse up to the 3. drilling depth plus safety margin (P38).
12 With working feed to 4. drilling depth on the Z position: 19 - 4 = 15 (P36:4).
13  After achieving the 4. drilling depth to the anticipation plane back.

14  Of the anticipation plane in rapid traverse up to 4. drilling depth plus safety margin (P38).
15  With working feed to 5. drilling depth on the Z position: 15 - 4 = 11 (P36:4).
16  After achieving the 5. drilling depth to the anticipation plane back.

17  Of the anticipation plane in rapid traverse up to 5. drilling depth plus safety margin (P38).
18  With working feed to 6. drilling depth on the z-position: 11 - 4 =7 (P36:4).
19  After achieving the 6. drilling depth to the anticipation plane back.

20  Of the anticipation plane in rapid traverse up to 6. drilling depth plus safety margin (P38).
21  With working feed to 7. drilling depth on the Z position: 7/2 = 3,5.
22  After achieving the 7. drilling depth to the anticipation plane back.

23  Of the anticipation plane in rapid traverse up to 7. drilling depth plus safety margin (P38).
24 With working feed to 8. drilling depth on the Z position: 3.5-3.5=0.
25  After achieving 8. drilling depth returns the Z axis in rapid traverse to the anticipation plane.
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5.34 G84 Thread cutting
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Figure 5-22
Meaning of the parameters
P31 balance fodder P31: 1 = thread cutting without balance fodder

P31: Oor- = G84 standard cycle (with balance fodder)

P32 thread pitch
P33 thread depth
P34 anticipation plane safety margin of the processing upper edge
P35 retreat plane to running around obstacles in the setting axis
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5.34 G84 Thread cutting (continued)

Example

N10 ...

N20 G56 GO0 X0 YO Z100 S1200 F1500 MO03 TO1 M16
N30 G84 Z80 P32:10 P33:20 P34:52 P35:60

N40 MO5 ...

Sequence plan
1 Switch spindle on (M03, M04) and X and Y axis in rapid traverse position.
2 After achieving the X and Y positions the Z axis runs on the anticipation plane.

3 After achieving the anticipation plane the Z axis is joined with the spindle axis and the Z axis
moves to the drilling depth (P33).

4 With the achieving of the drilling depth the spindle rotation is turned around and the spindle
reversal time (P30) recalled.

5 At process of the retention time the Z axis returns to the anticipation plane (P34).

6 With the achieving of the anticipation plane the Z-axis in rapid traverse becomes on the
retreat plane (P35) driven and afterwards the spindle switched off (MO5).
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5.3.5 G85 Drilling with retraction at feed rate

z * 1 ——
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Meaning of the parameters
P30 free cutting time
P32 drilling feed
P33 drilling depth
P34 anticipation plane safety margin of the processing upper edge
P35 retreat plane to running around obstacles in the setting axis
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5.3.5 G85 Drilling with retraction at feed rate (continued)

Example

N10 ...

N20 G56 GO0 X0 YO Zz100 S1200 F1500 MO03 TO1 M16
N30 G85 Z80 P30:1 P32:800 P33:0 P34:32

N40 MO5 ...

Sequence plan

1 Switch spindle on (M03, M04) and X and Y axis in rapid traverse position.

2 After achieving the X and Y positions the Z axis runs in rapid traverse on those anticipation
plane (P34).

3 After achieving the anticipation plane the Z axis with working feed becomes the drilling
depth (P33) moves.

4 With the achieving of the drilling depth a programmed free cutting time (P30) is waited for.

5 Afterwards retreat in the working feed to anticipation plane and becomes following spindle
switched off (M05).
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5.4 G86 / G87 / G88 / G89 cycle patterns

The cycle patterns serve for the repeated version of prozess cycles (boring and milling cycles).
Over the programming of certain parameters the points of positioning are described, in which the
prozess cycles are to be executed.

The parameters cover the definition of a target as well as the number of points of positioning. For
definition of the target and the points of positioning different programming types can be used.

The partitioning of the cycle patterns takes place on the basis of geometrical criteria:

G86 vector type processing

G87 parallelogram type processing
G388 grid type processing

G89 circle type processing

The cycle patterns are block by block effective.
The parameter inputs remain against it modal effectively.
In order to avoid over regulation, all parameters are to be reset, which are not used with a

programming type.

A compilation of the parameters is listed on the next side.
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5.4 G86 / G87 / G88 / G89 cycle patterns (continued)

Parameter for G86 vector type processing

P100 coordinate of the 1. axis (X)

P101 coordinate of the 2. axis (Y)

P103 vector bracket related to thel. axis (X)
P104 vector length

P105 vector splitting

P106 number of points of positioning

Parameter for G87 periphery processing of a parallelogram

Vector 1 Vector2

P100 P110 coordinate of the 1. axis (X)

P101 P111 coordinate of the 2. axis (Y)

P103 P113 vector bracket related to the 1. axis (X)
P104 P114 vector length

P105 P115 vector splitting

P106 P116 number of points of positioning

Parameter for G88 grid processing

Vector 1 Vector 2

P100 P110 coordinate of the 1. Axis @@ @(x)

P101 P111 coordinate of the 2. Axis @@ @(y)

P103 P113 vector bracket related to the @@ @1.Achse (x)
P104 P114 vector length

P105 P115 vector splitting

P106 P116 number of points of positioning

Parameter for G89 circle processing

P120 coordinate of the 1. axis (X) of the pitch diameter focal point
P121 coordinate of the 2. axis (Y) of the pitch diameter focal point
P122 circle diameter

P123 start bracket

P124 travel bracket

P125 vector part

P126 number of points of positioning

Edition 03.2004 5-51



CNC 900 CYCLES ””l”

5.4 G86 / G87 / G88 G89 cycle patterns (continued)

Messages

Messages to the cycles have numbers, which start with 8xxx.

A listing is to be found in the paragraph ‘ 9,9 messages of cycles .
Messages appear, if

- the target with a programming type by programming of additional parameters
multiple is defined and no agreement is achieved.

- the target is not sufficiently determined.
In these cases the program is interrupted.

Therefore all parameters are to be reset, which are not used with a programming type for the
definition of the target.
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54 G86 / G87 / G88 G89 cycle patterns (continued)

Call of prozess cycles with cycle patterns

Together with a cycle pattern call a process cycle (boring or milling cycle) can be activated, which
is then called after each positioning step in the cycle pattern.

Effectiveness of M functions
Pre path M functions are executed in the starting point A, after path M functions in the target B.

M functions, which are effective within cycles (e.g. M03, M05,..), become for each cycle call pre
path or after path actively.

Start the points of positioning

Starting the respective points of positioning effected with GOO. Contains the theorem a cycle call, in
each point of positioning the cycle is executed. Otherwise an accurate stop (G08) is activated
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54.1 Vector type processing

Start point and target point with G86

Y A
mm
[mm] | "
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—
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P100 [mm] X
20 110

Figure 5-24A = Start point, B = Target point

Meaning of the parameters

P100 AB coordinate of the 1. axis (X)

P101 AB coordinate of the 2. axis (Y)

P103 vector bracket related to the 1. axis (X)
P104 vector length

P105 vector splitting

P106 number of positioning points
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5.4.1 Vector type processing (continued)

Example 1: Programming with AB coordinates P100 and P101
and number of points of positioning

N10 GO0 X20 Y20 Z100 S500 MO3 TO01
N20 P100:90 P101:30 P103:— P104:— P105:— P106:4

N30 P32:800 P33:0 P34:32

N40 G86 G81

Example 2: Programming with vector brackets P103 and vector length P104
and number of points of positioning

N10 GO0 X20 Y20 Z100 S500 MO3 TO1
N20 P100:— P101:— P103:20 P104:96 P105:- P106:4

N30 P32:800 P33:0 P34:32

N40 G86 G81

Example 3: Programming with vector brackets P103 and vector splitting P105
and number of points of positioning

N10 GO0 X20 Y20 Z100 S500 MO3 TO1
N20 P100:— P101:— P103:20 P104:— P105:32 P106:4

N30 P32:800 P33:0 P34:32

N40 G86 G81

M16

M16

M16
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54.1 Vector type processing (continued)

Process

N10 programming of the start point with X and Y

N20 programming of the target point with the parameters

P100 and P101 or P103 and P104 or P103 and P105
N30 programming of the parameters of the process cycle

N40 calls of the cycle pattern and the process cycle

Sequence of the operation: position first and then process.

Note: not used parameters are to be reset.
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5.4.1 Vector type processing (continued)

Programming the start point A

The start point is established by programming the X, Y.. coordinates. If these coordinates have not
been programmed the machine stop location coordinates are used as the starting coordinates.

Programming the target point B
Programming mode 1
The target point B is established by programming the X (AB) P100 and Y (AB) P101 coordinates.

Bx = Ax + X (AB)
By = Ay +Y (AB)

Programming mode 2
The target point B is established by programming the angle P103 and the length of vector P104.

X (AB) = P104 * cosP103
Y (AB) = P104 * sinP103

Programming mode 3

The target point B is established by programming the angle P103, the vector part P105 and the
number of positioning points P106.

For P106 equal to or greater than 2 the following apllies:
X (AB) = P105 * (P106-1) * cosP103

Y (AB) = P105 * (P106-1) * sinP103

For P106=0 and P106=1:

X (AB) = P105 * P106 * cosP103
Y (AB) = P105 * P106 * sinP103
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54.1 Vector type processing (continued)

Data analysis

Angel P103

> 0% angle in positive mathematical sense (left-handed rotation)
referred on the positive vector of the 1. axis (X)

<0° angle in negative mathematical sense (right-handed rotation)
referred on the positive vector of the 1. axis (X)

> 360°:  reduction of the angle on smaller 360°

Influence of the planes that are switched on

The sizes X and Y and the angle P103 are plane-oriented.

Plane AXxis P103 referred on the positive vector of the axis
G17 (XY) X
Y
X
G18 (ZX) z
X
Z
G19 (Y2) Y
Z
Y

Vector length P104 and vector part P105

Negative values are changed into positive values without indication.

5-58 Edition 03.2004



CNC 900 CYCLES "”,"

5.4.1 Vector type processing (continued)

Number of positioning points P106

Negative values are changed into positive values.
Non-integer values are round down to the next smaller integer value.

Number of positioning points P106=0

The target point B (from A to B) is approached directly; eventually activated cycles are not
executed.

Number of positioning points P106=1

The target point B (from A to B) is approached directly and an eventually activated cycle is
executed in the target point.

Number of positioning points P106 and vector part P105

Further identifications for the programming modes 1 and 2 could be the number of positioning
points P106 or the vector part P105.

When indicating the vector part P105, the number of positioning points is determined:
P106 = (AB / P105) + 1

After this, the vector part is calculated:

P105' = AB / (P106 - 1)

If the calculated number N is an integer number:

P105' = P105

If the calculated number N is not an integer number:

P105' unequal to P105

The positioning points is executed with the value T'.
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5.4.2

G87 Parallelogram type processing

Start and target point with G87

60

P111

P101

P103

Figure 5-25
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Meaning of the parameters

Vector 1

P100
P101
P103
P104
P105
P106

Vector 2

P110 coordinate of the 1. axis (X)

P111 coordinate of the 2. axis (Y)

P113 ector bracket related to the 1. axis (X)
P114 vector length

P115 vector part

P116 number of positioning points

A 4

110
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5.4.2 G87 Parallelogram type processing (continued)

Example 1: Programming with AB coordinates P100, P101 and P110, P111
and number of positioning points

N10 GO0 X20 Y20 Z100 S500 MO03 TO1 M16
N20 P100:90 P101:30 P110:20 P111:40 P103:— P113:— P104:—
P114:— P105:— P115:— P106:4 P116:3
N30 P32:800 P33:0 P34:32
N40 G87 G81
Example 2: Programming with vector brackets P103, P113 and

vector length P104, P114 and number of positioning points

N10 GO0 X20 Y20 Z100 S500 MO03 TO1 M16

N20 P100:— P101:— P110:— P111:- P103:20 P113:60 P104:96
P114:46 P105:— P115:— P106:4 P116:3

N30 P32:800 P33:0 P34:32

N40 G87 G81

Example 3: Programming with vector brackets P103, P113 and

vector splitting P105, P115 and number of positioning points

N10 GO0 X20 Y20 Z100 S500 MO3 TO01 M16
N20 P100:—- P101:— P110:— P111:- P103:20 P113:60 P104:—
P114:— P105:32 P115:23 P106:4 P116:3
N30 P32:800 P33:0 P34:32
N40 G87 G81
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5.4.2 G87 Parallelogram type processing (continued)

Process
N10 programming of the start point with X and Y
N20 programming of the target point with the parameters
P100, P110 and P101, P111 or P103, P113 and P104, P114 or P103, P113 and
P105, P115
N30 programming of the parameters of the process cycle
N40 calls of the cycle pattern and the process cycle
Sequence of the operation: first position and then process.
Sequence of processing: for and return trip always

first vector 1 and then vector 2

Note: not used parameters are to be reset
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5.4.2 G87 Parallelogram type processing (continued)

Programming of the start point A
The start point A is determined by programming the coordinates X, Y..

If the coordinates are not programmed, the coordinates of the machine location are used as start
coordinates.

Programming of the target points B and C

Programming mode 1

The target points B and C are determined by programming the coordinates X (AB) P100 /Y (AB)
P101 and X (AC) P110/Y (AC) P111.

Target point B Bx = Ax + X(AB) Target point C  Cx = Ax + X(AC)
By = Ay + Y(AB) Cy = Ay +Y(AC)
Programming mode 2

The target points B and C are determined by programming the angles P103 / P113 and vector
length P104 / P114.

Target point B X(AB) = P104 * cosP103 Target point C  X(AC) = P114 * cosP113
Y(AB) = P104 * sinP103 Y(AC) = P114 * sinP113
Programming mode 3

The target points B and C are determined by programming the angles P103 / P113, the vector parts
P105 / P115 and number of positioning points P106 / P116.

For P106 / P116 >= 2:

PointB  X(AB) = P105 * (P106-1) * cosP103  PointC  X(AC) = P115 * (P116-1) * cosP113
Y(AB) = P105 * (P106-1) * sinP103 Y(AC) = P115 * (P116-1) * sinP113

For P106 / P116 = 0 and P106 / P116 =1 :

Point B X(AB) = P105 * P106 * cosP103 Paint C X(AC) = P115 * P116 * cosP113
Y(AB) = P105 * P106 * sinP103 Y(AC) = P115 * P116 * sinP113

Edition 03.2004 5-63



CNC 900 CYCLES

hino

5.4.2 G87 Parallelogram type processing (continued)

Data evaluation

Angle P103, P113

> 0% angle in positive mathematical sense (left-handed rotation)
referred on the positive vector of the x-axis

<0° angle in negative mathematical sense (right-handed rotation)
referred on the positive vector of the x-axis

> 360°:  reduction of the angle on smaller 360°

Influence of the plane that is switched on:

The sizes X and Y and the angle P103, P113 are plane-oriented.

Plane Axis P103, P113 referred on the positive vector of the axis
G17 (XY) X
Y
X
G18 (ZX) z
X
Z
G19 (Y2) Y
Z
Y

Vector length P104, P114 and vector part P105, P115

Negative values are changed into positive values without indication.
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5.4.2 G87 Parallelogram type processing (continued)

Number of positioning points P106, P116

Negative values are changed into positive values.
Non-integer values are round down to the next smaller integer value.

Number of positioning points P106, P116 = 0

The target point B / C (from A to B / C) are approached directly; eventually activated cycles are not
executed.

Number of positioning points P106, P116 =1

The target points B / C (from A to B / C) are approached directly and an eventually activated cycle
is executed in the target point.

Number of positioning points P106, P116 and vector part P105, P115

Further identifications for the programming modes 1 and 2 could be the number of drilling holes
P106, P116 or the vector part P105, P115.

When indicating the vector part P105, P115, the number of drilling holes is determined:
P106, P116 = (AB / P105, P115) + 1

After this, the vector part is calculated:

P105', P115'= AB/ (P106, P116 - 1)

If the calculated number P106, P116 is an integer number:

P105', P115' = P105, P115

If the calculated number P106, P116 is not an integer number:

P105', P115' unequal to P105, P115

The drilling pattern is executed with the value P105', P115".
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5.4.3

G88 Grid type processing

Start and target point at G88

Y A
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§ P100 | 110
Figure 5-26
Meaning of the parameters
Vector 1~ Vector 2
P100 P110 coordinate of the 1. axis (X)
P101 P111 coordinate of the 2. axis (Y)
P103 P113 ector bracket related to the 1. axis (X)
P104 P114 vector length
P105 P115 vector part
P106 P116 number of positioning points
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5.4.3 G88 Grid type processing (continued)

Example 1: Programming with AB coordinates P100, P110 und P101, P111
and number of positioning points

N10 GO0 X20 Y20 Z100 S500 MO03 TO1 M16
N20 P100:90 P101:30 P110:20 P111:40 P103:- P113:- P104:—

P114:— P105:— P115:— P106:4 P116:3
N30 P32:800 P33:0 P34:32
N40 G838 G81
Example 2: Programming with vector brackets P103, P113 and

vector length P104, P114
and number of positioning points

N10 GO0 X20 Y20 Z100 S500 MO03 TO1 M16

N20 P100:— P101:— P110:— P111:- P103:20 P113:60 P104:96
P114:46 P105:— P115:— P106:4 P116:3

N30 P32:800 P33:0 P34:32

N40 G88 G81

Example 3: Programming with vector brackets P103, P113 and

vector splitting P105, P115
and number of positioning points

N10 GO0 X20 Y20 Z100 S500 MO3 TO1 M16
N20 P100:— P101:— P110:— P111:- P103:20 P113:60 P104:—
P114:— P105:32 P115:23 P106:4 P116:3
N30 P32:800 P33:0 P34:32
N40 G838 G81
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5.4.3 G88 Grid type processing (continued)

Process
N10 programming of the start point with X and Y
N20 programming of the target point with the parameters
P100, P110 and P101, P111 or P103, P113 and P104, P114 or P103, P113 and
P105, P115
N30 programming of the parameters of the process cycle
N40 calls of the cycle pattern and the process cycle

Sequence of the operation: first position and then process.

Sequence of processing: first with journey there first vector 1 completely
and afterwards the first position on vector 2,

then with return trip vector 1 completely
and afterwards the next position on vector 2,

then again with journey there vector 1 completely etc.
until the final position on vector 2 achieves
and the processing of vector 1 is executed

thereafter the initial position is started.

Note: not used parameters are to be reset
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5.4.3 G88 Grid type processing (continued)

Programming the start point A
The start point A is determined by programming the coordinates X, Y...

If the coordinates are not programmed, the coordinates of the machine location are used as starting
coordinates.

Programming of the target points B and C

Programming mode 1

The target points B and C are determined by programming the coordinates X (AB) P100, Y (AB)
P101 and X (AC) P110, Y (AC) P111.

Target point B Bx = Ax + X(AB) Target point C  Cx = Ax + X(AC)
By = Ay + Y(AB) Cy = Ay +Y(AC)
Programming mode 2

The target points B and C are determined by programming the angles P103, P113 and vector length
P104, P114.

Target point B X(AB) = P104 * cosP103 Target point C  X(AC) = P114 * cosP113
Y(AB) = P104 * sinP103 Y(AC) = P114 * sinP113
Programming mode 3

The target points B and C are determined by programming the angles E1 / E2, the vector parts T1 /
T2 and number of drilling holes N1 / N2.

For N >= 2:

Point B X(AB) = P105 * (P106-1) * cosP103 Point C X(AC) = P115 * (P116-1) * cosP113
Y(AB) = P105 * (P106-1) * sinP103 Y(AC) = P115 * (P116-1) * sinP113

For P106, P116 = 0 and P106, P116 = 1;

Point B X(AB) = P105 * P106 * cosP103 Paint C X(AC) = P115 * P116 * cosP113
Y(AB) = P105 * P106 * sinP103 Y(AC) = P115 * P116 * sinP113
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5.4.3 G88 Grid type processing (continued)

Data evaluation

Angle P103, P113

> 0% angle in positive mathematical sense (left-handed rotation)
referred on the positive vector of the x-axis

<0° angle in negative mathematical sense (right-handed rotation)
referred on the positive vector of the x-axis

> 360°:  reduction of the angle on smaller 360°

Influence of the plane that is switched on:

The sizes X and Y and the angle P103, P113 are plane-oriented.

Plane Axis P103, P113 referred on the positive vector of the axis
G17 (XY) X
Y
X
G18 (ZX) z
X
Z
G19 (Y2) Y
Z
Y

Vector length P104, P114 and vector part P105, P115

Negative values are changed into positive values without indication.
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5.4.3 G88 Grid type processing (continued)

Number of drilling holes P106, P116

Negative values are changed into positive values.
Non-integer values are round down to the next smaller integer value.

Number of drilling holes P106, P116 = 0

The target points B / C (from A to B / C) are approached directly; eventually activated cycles are
not executed.

Number of drilling holes P106, P116 = 1

The target points B / C (from A to B / C) are approached directly and an eventually activated cycle
is executed in the target point.

Number of drilling holes P106, P116 and vector part P105, P115

Further identifications for the programming modes 1 and 2 could be the number of drilling holes
P106, P116 or the vector part P105, P115.

When indicating the vector part P105, P115, the number of drilling holes is determined:
P106, P116 = (AB / P105, P115) + 1

After this, the vector part P105, P115 is calculated:

P105', P115'= AB/ (P106, P116 - 1)

If the calculated number P106, P116 is an integer number:

P105', P115' = P105, P115

If the calculated number P106, P116 is not an integer number:

P105', P115' unequal to P105, P115

The drilling pattern is executed with the value P105', P115".
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54.4 G89 Circle type processing

Start and target point at G88

Yy 4
[mm] |

20 -4 - .
o !
S0 A |
a 1
|
i X
P120 70
Figure 5-27
Meaning of the parameters
P120 Coordinate of the 1. axis (X) of the positioning points
P121 Coordinate of the 2. axis (Y) of the positioning points
P122 Pitch circle diameter
P123 Start angle
P124 Travel angle
P125 Vector part
P126 Number of positioning points
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544 G89 Circle type processing (continued)

Example 1: Programming with centre coordinates P120, P121,
circle diameter P122, start brackets P123 and travel bracket P124
and number of positioning points

N10 GO0 Z100 S500
MO3 TO1 M16
N20 P120:70 P121:20 P122:100 P123:18 P124:120 P125:-- P126:5
N30 P32:800 P33:0 P34:32
N40 G89 G81
Example 2: Programming with centre coordinates P120, P121,

circle diameter P122, start brackets P123 and vector part P125
and number of positioning points

N10 GO0 Z100 S500
MO3 TO1 M16
N20 P120:70 P121:20 P122:100 P123:18 P124:-- P125:30 P126:--
N30 P32:800 P33:0 P34:32
N40 G89 G81
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54.4 G89 Circle type processing (continued)

process
N10 programming of the start point with P120, P121, P122 and P123
N20 programming of the target point with the parameters
P120, P121, P122, P123 and P124 or P120, P121, P122, P123 and P125
N30 programming of the parameters of the process cycle
N40 calls of the cycle pattern and the process cycle

Sequence of the operation: first position and then process.

Sequence of processing: dependent on the programmed type of interpolation
GO00, GO1 or G02, GO3 become the particulars
positions straight linear or circular interpolates started.

Note: not used parameters are to be reset
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544 G89 Circle type processing (continued)

Programming the start point A
The starting point A always has to be determined by programming identifications at G89,

i.e. the pitch circle centre point P120, P121, the pitch circle radius P122/2 and the starting angle
P123.

Programming the target point B

Programming mode 1

The target point B is determined by programming the travel angle P124.
Bx = P120 + (P122/2) * cos(P123+P124)
By = P121 + (P122/2) * sin(P123+P124)

Programming mode 2

The target point is determined by programming the number of positioning points P126 and the
vector part P125.

Bx = P120 + (P122/2) * cos(P123 + (P126-1) * P125)

By = P121 + (P122/2) * sin(P123 + (P126-1) * P125)

P124 = (P126-1) * P125

Edition 03.2004 5-75



CNC 900 CYCLES

hino

54.4 G89 Circle type processing (continued)

Data evaluation

Angle P123

> 0% angle in positive mathematical sense (left-handed rotation)
referred on the positive vector of the x-axis

<0 angle in negative mathematical sense (right-handed rotation)
referred on the positive vector of the x-axis

> 360°:  reduction of the angle on smaller 360°

Influence of the plane that is switched on:

The sizes X and Y and the angle P123 are plane-oriented.

Plane AXxis P123 referred on the positive vector of the axis
G17 (XY) X
Y
X
G18 (ZX) z
X
Z
G19 (Y2) Y
Z
Y

Vector part P125

Negative values are changed into positive values without indication.
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544 G89 Circle type processing (continued)

Number of positioning points P126

Negative values are changed into positive values.
Non-integer values are round down to the next smaller integer value.

Number of positioning points P126 =0

The target point B (from A to B) is approached directly; eventually activated cycles are not
executed.

Number of positioning points P126 = 1

The target point B (from A to B) is approached directly and an eventually activated cycle is
executed in the target point.

Number of positioning points P126 and vector part P125

Further identifications for the programming modes 1 and 2 could be the number of positioning
points P126 or the vector part P125.

When indicating the vector part P125, the number of positioning points P126 is determined:
P126 = (P124 / P125) + 1

After this, the vector part is calculated:

P125' = P124 / (P126-1)

If the calculated number P126 is an integer number:

P125' = P125

If the calculated number N is not an integer number:

P125' unequal to P125

The drilling pattern is executed with the value P125'.
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54.4 G89 Circle type processing (continued)

Starting the points of positioning (G89)

Starting of the points of positioning depends on the programmed type of interpolation.

GO0 or GO1 actively

Y A |
[mm] | A3 i

\ 4

o -t—-f-—-—-—-

P120

~

Figure 5-28

The positions (A1, A2, A3 and B) are started with GOO.
The sign of the travel bracket P124 or, if this does not indicated, the sign of the vector part P125
determines, whether the circle is anti-clockwise rotation or is clockwise rotation processed:

Positive sign of the bracket: anti-clockwise rotation,
Minus sign of the bracket: clockwise rotation.

5-78 Edition 03.2004



CNC 900 CYCLES "”,"

544 G89 Circle type processing (continued)

GO02 or GO3 actively

Y A
[mm] | A3 G02

A2

P120 70

Figure 5-29

The positioning points are started with G02 or GO3 and max. programmable feed speed.

Two cases are to be differentiated:

The travel bracket is positive (anti-clockwise rotating)

With GO03 also the positioning direction is positive.

With GO02 the positioning direction is negative (moving in opposite directions to the travel bracket).
The travel bracket is negative (clockwise rotatingly)

With G02 also the positioning direction is positive.
With GO3 the positioning direction is negative (moving in opposite directions to the travel bracket).
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5.5 Customer specific cycles

A cycle is a program that generates certain repeated sequences.
For user-specific cycles, these sequences are defined in a Z-program.
Example: Z1001
N10 ...
N40 P500: P500+1
N60 M30
The defined cycle can be started then in a machining program with a G-function.
The G-function must have the same number as the Z-program.

Example: P2000

N10 ...

N60 P500:2 G1001

N90 M30
The G-function numbers can be selected arbitrarily except those numbers that are already
reserved for other functions.
Input variables can be transmitted to the Z-program with parameters. The parameter numbers

P500 to P4999 are free for the user. PO to P499 is reserved for BWO-cycles.
If the BWO-cycles are not used, they are also free for the user.

Addtional functions to the operating system
Additional functions could be implemented with a DLL (Dynamic Link Library) that is written in
programming language C.
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6. Supplementary functions

6.1 Program-controlling supplementary functions 6-2
6.1.1 MOO Measuring stop 6-3
6.1.2 MO1 Synchronization 6-4
6.1.3 MO2 Sub-routine skip back 6-5
6.1.4 MO06 / M16 Tool functions 6-6
6.1.5 M23 Unconditional skip with statement of block number 6-7
6.1.6 M24 / M25 Program loops 6-8
6.1.7 M26 Supervision ‘clear remaining travel 6-9
6.1.8 M28 Unconditional skip in sub-routine with statement of block number 6 -10
6.1.9 M29 End of program with automatic program repetition 6-11
6.1.10 M30 End of program 6-12
6.2 Machine controlling supplementary functions 6 -13
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6.1 Program controlling supplementary functions

MOO Measuring stop

MO1 Synchronization

MO2 Sub-routine skip back

MO06 / M16 Tool functions

M23 Unconditional skip with statement of block number
M24 / M25 Program loops

M26 Supervision ‘clear remaining travel’

M28 Unconditional skip in sub-routine

M29 End of program with program repetition

M30 End of program

If parameter skips are programmed in the NC block, they are treated with priority!
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6.1.1 MO0 Measuring stop

Program run is shut down and spindle stop becomes effective after completion of the block in
which MO0 is programmed. Automatic mode is possible after Auto-Stop.
With pressing the key ‘Start’ the NC program continues and the spindle is switched on.

Example: X37,95 Y12,76 MOO

After approaching the coordinates X and Y the program sequence is interrupted.

The function operates block by block.

MO0 may only be programmed when the tool-radius-contour correction (G40) is switched off.
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6.1.2 MO1 Synchronization

The function MO1 causes a synchronization of program analysis and real time machining.
MO1 operates block by block and is executed after the path machining.

When processing a program the block analysis of the real time runs some blocks ahead.

Example:

N10 GO1 F1000 X10 Y10
N20 X20
N30 X100
N40 X50
N50 P100:20

In this NC program the axes traverse in the current block N10, while the block analysis is already
executing the parameter instruction of block N50.

This running ahead of the block analysis can be stopped through programming MO1. IF MO1 is
programmed in a block, the block analysis at the block end is waiting until this block is really
worked.
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6.1.3 MO02 Sub-routine skip back

After processing the block in which M02 is programmed, a skip back into the calling programm is
executed in a sub-routine in the calling program (after traverses, without stop).
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6.1.4 MO06 / M16 Tool functions

MO06 Tool change
see paragraph 7.1 Tool functions
M16 Tool data call
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6.1.5 M23 Unconditional skip

With M23 the program is continued at the indicated program - and block number.
The function operates block-by-block.

The skip is programmed with M23 and indicating program - and block number, e.g.
M23.110 skip to block 110 or

M23.10.110 skip in program 10 to block 110 .
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6.1.6 M24 / M25 Program loop

M24 Program loop start
With loop programming program parts of the same kind can be repeated.

The program loop start is programmed with M24 and indicating the runs, e.g. M24.07 (7 runs of
the loop). The loop number is to be found in P8840.

It has to be considered, that the block, in which the program loop stard is to be found (M24.. .),
does not belong to the program loop.

The function M24 operates block-by-block.

M25 Program loop end

This function marks the end the program loop. After processing the block in which M25 is
programmed, the program skips back to the loop start. If all runs are worked, the program is
continued with the block following on M25.

The function operates block-by-block.
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6.1.7 M26 Supervision ‘Clear remaining travel’

The supervision ‘clear remaining travel’ is active.
The function operates block-by-block and effective before axes movements.

From M26 on the interpolator supervises the signal ‘clear remaining travel’ from the PLC and
executes the command. If the signal lines up already, the travel is cleared immediately.
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6.1.8 M28 Unconditional skip in sub-routine

Program parts, which are repeated in a program, can be written as sub-routine. Also each
arbitrary program can be called up as sub-routine, e.g.

M28.300 starts program 300 .

The control remembers the skip address and continues the calling program at the block following
on M28, if the sub-routine is finished.

The sub-routine skip back can be programmed with M02.

A nesting of the sub-routines is possible four times.

The function M28 operates block-by-block.
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6.1.9 M29 End of program and program repetition

After processing the block in which M29 is programmed, the program is finished, executed a skip
at the beginning of the program and the program is restarted automatically.
The preset G - functions become effective again.

IF M29 stands at the end of a program, which was called up as sub-routine, a sub-routine skip
back is executed.

The function operates block-by-block.
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6.1.10 M30 End of program and skip to program start

After processing the block in which M30 is programmed, the program is finished and a skip to the
beginning of the program is executed (after traverse, with stop).

The preset G - functions become effective again. Besides that Spindle Stop and Coolants off
become active.

The function operates block-by-block.

6-12 Edition 03.2004



CNC 900 SUPPLEMENTARY FUNCTIONS "”,"

6.2 Machine controlling supplementary functions

Area: 0..999
There may be programmed 8 M-functions per NC block.

before traverse
after traverse
with stop

with skip

The M-functions can be defined as

(Skip-M-functions are always before traverse with stop, see q1050 .. 1099.)

At M-functions with skip, the skip target can exist either only of the block number or of program
number and block number

e.g.:
M41.2.10 If M-function confirmed, skip to program 2 block number 10
M41.10 If M-function confirmed, skip to block number 10

If the M-function is confirmed, it is skiped to the indicated block number and/or in the indicated
program with indicated block number.
At a skip impending ways are deleted and the NC block buffer is cleared.

With no confirmation the NC block interpreter switches over to the next NC block.
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7. Tool

7.1 Tool functions 7-2
7.2 Tool correction 7-11
7.3 Principle of correction 7-15
7.4 Change of tool radius 7-18
7.5 Swichting on the correction 7-19
7.6 Switching off the correction 7-21
7.7 Special cases at inner contours 7-23
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7.1 Tool functions

General to the tool data

- The tool length in the offsetting record is always taken into consideration in
autooperation (according to G17 / G18 / G19 in 3. defined axis).

- In the case of NC program end or NC program abort the spindle tool data becomes
theorem into the offsetting record copies.
Thus tool offset compensations of the NC program (M16) become ineffective.
When starting of the next NC program is immediately the length of the spindle tool
actively (offsetting data).

- The tool length works as shift.
The indicator position is the programmed position from the NC program.
The tool length adds itself in the sum shift parameter (P12155).

- The who things radius works as correction.
The indicator position is smaller or larger than the programmed position from that
NC program.
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7.1 Tool functions (continued)

T Selection of the group of tools in the NC program

The tool number T is identified and treated with in the analysis. In the tool data array a browsing is
started after the suitable group of tools.

When finding the programmed group of tools this record is copied into the PLC tool data array
(P8050) and transferred thus to the PLC.

A transfer to the PLC finds however only,

- the first T call in the NC program or
- a modification of the T number.

Special case
If a tool is called, which already is in the spindle (P8100), then the PLC tool data array is filled not
from the tool data pool, but the spindle tool record is only copied into the PLC tool record.

Example N10 T5

T extension

For special customer adaptations the T function permits a covered subroutine reference. With each
analyzed T, the NC memory is scanned for a Z5. If Z5 exists, then this cycle is covered called.

With the call of Z5 the PLC Interface (P8050...) with the new data is described.

Edition 03.2004 7-3



CNC 900 TOOL ””l”

7.1 Tool functions (continued)

Tool definitions t...

Existed in the system no tool tools, then can over the identifier, ‘t:", ‘tr’, ‘tq:’, ‘tl:’ tool data to be
set, with which a radius correction (G41/42) activated afterwards operates. These tool definition
can be combined at will in a NC block.

With all functions the tool offsetting record is described (P8150...); i.e. there is temporary tool
datas, which are overwritten at a Tx M6 or Tx M1 or at the program end.

For activating everything of these tool tools is not necessary M16.

“t:* -Tool radius correction

With the programming of ‘ t:* in the offsetting record only the radius correction of the tool (P8162)
is described and activated.

A G41/42 programmed afterwards uses the total of P8160 and P8162 as correction radius!

The quadrant and other tool datas remain unchanged!

This function is practical, in order to correct past tool radius.

Example:

N10 ..

N20 t:0.5 {madification of the past tool radius }
N30 G1 X100Y100 G42

N40 ...

“tr:‘ - Tool radius

With the programming of ‘ tr:* in the offsetting record the radius correction of the tool (P8162) is
set to zero and the tool radius (P8160) with the programmed value is described.
The quadrant and other tool data remain unchanged!

Example:

N10 ..

N20 tr:50 { setting the tool radius }
N30 G1 X100Y100 G42

N40 ...
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7.1 Tool functions (continued)

Tool definitions t...

“tl:* - Tool length

With the programming of “ tl: * in the offsetting record the length correction of the tool (P8163) is set
to zero and the tool length (P8161) with the programmed value is described.
The quadrant and other tool datas remain unchanged!

Example:

N10 ..

N20 t:80 { setting the tool length }
N30 G1 X100Y100

N40 ...

“tq:‘ - Tool quadrant

With the programming of ‘ tq: * in the offsetting record the tool quadrant (P8164) is set or modified.
Other tool datas remain unchanged!

Example:

N10 ..

N20 tr:5 tq:4 {setting a tool radius with quadrant }
N30 G1 X100Y100 G42

N40
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7.1

MO6

Tool functions (continued)

Tool change

With MO6 the tool change is started up. MO6 with synchronisation and stop must be defined (see
P11051 or P8351).

2 possibilities the tool change consist to execute:

-1
- 2.

to 1.

to 2.

Tool change in the cycle
Tool change completely in the PLC implements.

If the theorem analysis a M06 identifies, it is checked whether the cycle 6 (Z6) exists.
There is Z6, then this sub-routine is called, in that the tool change

one handles. The actual tool change may not then in the PLC any more with

MO6 to be executed. But other M function numbers must be used.

At the program end of Z6 from the system synchronized and following will become
the tool datas taken into consideration (M16).

If Z6 does not exist, then this means that the PLC with the reception of MO6 that
Tool change executes. After acknowledgement of M06 the tool datas become
taken into consideration (M16).
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7.1 Tool functions (continued)

Process of a tool change over PLC (MO06 with stop and synchronisation defines):
PLC receives M06

- If a tool is in the spindle, old tools placing.
This is closed, as P8047 with the tool place is described.

- Subsequently, the tool (T) is changed.
(tool number and tool place were transferred in the tool data theorem).

If the change is final, this is acknowledged with the M function-acknowledgement.

Beforehand P8045 must be however still described.
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7.1 Tool functions (continued)

Course of a tool change with Z6

Z6 is called up as sub-routine with MO6.

Example: Z6
N10 P8047:1 store tool data
N20 P8045:1 activate tool data
N30 M30

N10 P8047:1 Store tool data

The tool data theorem in the spindle tool data theorem (P8100) is retransferred into the tool data
array. If the spindle tool datas are from TO, one does not retransfer.

N20 P8045:1 Activate tool data

The tool data theorem (P8050...) becomes into the spindle tool data theorem (P8100...) and the
offsetting record (P8150...) copies.

N30 M30

With the program end of Z6 the tool data are activated (M16).
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7.1 Tool functions
Example for course of a tool change with Z6

NC main program
N...

N...

N100 T3 M6

N..

N...

Call up tool change

When calling up Z6, the parameter area P8050..8099 is actualized with the new tool data of T3.

Z6

N10 _wzwxl_x_pos :=1000; wzwxl_y pos:=300; Definition of the position for laying down /

N30 P8100=P8050.200

N40 P8100=0.100

N50 GO0 X:_wzwxl_x_posY:_wzwxl_y pos M01
N60 P8047:1

N100 P8050=0.200

N120 GO0 X:_wzwxl_x_posY:_wzwxl_y pos M01

N140 P8045:1

N200 M30

#

picking up
Check if tool-old = tool-new

Check if a tool is in the spindle
If not: do not store tool data

Approach position for lay down P8120:
Store tool data (Trigger)

Check if tool should be picked up.
No tool picking up at TO.

Approach position for picking up

Activate tool data
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7.1 Tool functions (continued)
M16 Tool data call up

M16 with T in the NC block e.g.:N10 T1 M16

During pre-analysis time the corresponding tool data block from the tool data block array is loaded
into the actual settlement data block with M16 according to the programmed T-number.

At TO the settlement data block is cleared.

M16 without T in the NC block e.g.: N10 M16

The settlement data block is activated with M16.

The current spindle tool data block is not changed through M16. M16 can be transmitted to the
PLC, if desired. This is not necessary for the function of the tool data call up.

The tool radius is activated with calling up G41 / G42 (tool radius path correciton left / right). The
tool - length becomes active at the block end.

e.g.: N100 T2 M16 tool data call up

N120 X100 Y100 G42 call up tool radius path correction
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7.2 Tool correction

The workpiece programming with tool correction enables the application of tools with different
dimensions (example: regrinding of tools).

The dimensions of the tools are indicated with the corresponding T-address. The tool data are
calculated by the control on the target path.

This enables the programming of graphically determined workpiece correction and results that the
time-costly calculation of base for the cutter center point path is discontinued.

The correction method used for the BWO-control is composed of a combination between
intersection - and blending radius correction.

The tool correction is only accomplished in blocks, in which the traverse to be proceeded is
unequal to zero (travel differences unequal to zero at straights, radius unequal to zero at circles).
The blocks with travels equal to zero are executed at the intersection point or at the end of the
inserted transition circle. The amount of one after another lying blocks with travels equal to zero is
limited on 12.

Outer contour Inner contour
Completion of the tool correction completion of the tool correction at
at the beginning of the transition circle the intersection point

+ — e+ c——

i,

Voo [TTTTTTTTTTT
./'
/G41
9 - & -

Figure 7-1 Completion of the tool correction
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7.2 Tool correction (continued)

Tool dimensions
With M06 / M16 the stored tool dimensions are activated and the tool correction is accomplished.

The tool dimensions of the active tool data are calculated into the position display.
Thereby the position display of the tool axis is the same like the programmed target position, if the
axis is driven in position.

The tool axis is determined by the active plane selection of the interpolation main plane. See also
G17, G18, G19.

Tool radius

With the traverse conditions G40, G41 and G42 is determined, whether and how the tool radius
correction has to be calculated.

Any correction is stopped with G40.
A preceded G41 or G42 is cancelled.

G41 means, that the tool is found on the left side of the programmed path (seen in feed direction).
G42 means, that the tool is found on the right side of the programmed path (seen in feed direction).

The tool radius can be entered positive or negative.

At a positive tool radius the programmed tool correction is calculated.

At a negative tool radius the programmed tool correction is changed: G41 becomes G42 and G42
becomes G41.

The tool radius correction is executed in the indicated interpolation plane. Before changing the
interpolation plane correction must be cancelled with G40.

The tool correction can calculate different tool radius, which can be called up with different
T-functions.
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7.2 Tool correction (continued)

Position of the tool

The relative position (quadrant) between tool and workpiece is indicated in P8164.

Definition of the quadrants

P8164=1t08 guadrant 1 to 8

P8164=0=9 no quadrant correction

SP =SM
SP theoretical tool peak

SM radius center point ot the tool

Figure 7-2

sp_ P8164 = 2 P8164 =1 s
°sm sm°
{ oS SMy
SP ///” \\\\\ SP
P8164 = 3 P8164 = 4
SP
‘ P8164 = 6

P8164 =5

Sy
/”

P8164 =8
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7.2 Tool correction (continued)

Special case: Switch off the correction with changing the plane

The switching off of the correction (G40) in a block with travel equal to zero followed by a block with
changing plane (G17, G18, G19) leads to wrong positioning of the axes.

Example: N200 G40 Z100 switching off of the correction in
plane G17 and travel equal to zero.
N210 G18 X20 Y50 position is approached wrong.
Solution: N200 G40 X40 Y100 Z100 switching off of the correction in
plane G17 and travel unequal to zero.
N210 G18 X20 Y50 position is approached right.
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7.3 Correction principle

If the correction is switched on, the path correction is always accomplished with the same
principle:

The corrected path is displaced for the amount of the indicated radius value in reference to the
programmed path. The thereby emerging path end points are determined by the cutting of the

corrected path elements.

At the outer contour and at changing the correction a transition radius is inserted. At the inner
contour the intersection is calculated.

The principle of the correction is explained in the following sketches:

Transition straight - straight

outer contour inner contour

[T

Figure 7-4
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7.3 Correction principle (continued)

Transition straight - circle (also for circle - straight)

outer contour inner contour

Tangential transitions

A A
_.—:4—1-._1. -\ e

7777 A
* - ¢ -

Figure 7-5
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7.3 Correction principle (continued)
Transition circle - circle

outer contour inner contour

/.,_’\. ’/"—-\
G41
/7
>

Tangential transition

Figure 7-6
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7.4 Change of the tool radius

When changing the tool radius, the intersections and transition circles are calculated first with the
old radius.

The starting point (old radius) and the end point (new radius) of the corrected path do no more
havethe same distance to the programmed path. This is valid for straights and circles.

Figure 7-7
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7.5 Switching on the correction

The programmed correction is clculated in each block.

outer contour

inner contour

V" " s

.. G4

AN

. —— . —

77777

>
approach tangentially
TS S S Sy
Figure 7-8 -é -
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7.5 Switching on the correction (continued)

outer contour inner contour

approach tangentially

G a1

¥

Figure 7-9
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7.6 Switching off the correction
outer contour inner contour
. G40
A A Y.
G40
———— .

NANNNW

@ - 2 -
A ——»—. A
| \\\\\\V

-

take off tangentially

G40
—_——

ANAANRNRRRNN

Figure 7-10 —¢
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7.6 Switching off the correction (continued)

outer contour inner contour

- G40

Figure 7-11
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7.7 Special cases at inner contours

At inner contours undesirable contour errors can appear. In these cases the messages 1416 and
1420 are given out. The program is not interrupted.

The causes of these errors are:

1416 Too short travels in comparison with the dimension of the tool radius.
1420 Intersection not possible.

In the following figures the response of the control is illustrated for different cases.

Message 1223

Contour error

Message 1223

Contour error

Figure 7-12
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7.7 Special cases (continued)

— ¢ — . ¢ i c——

Message 1223

V77 AL
Contour error

S
— - ,I:W////// Message 1223

T

Contour error

Message 1223

Contour error

Figure 7-13
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8. Parameters

8.1 General 8-3

8.2 Systeminitialisation gl... 8-12

8.3 Channeldescriptor g100... 8-20

8.4 Operatingmode network g903... 8-38

8.5 Fixed defined channel parameters 8-40
Cycles (onlyif tobe used, otherwise freely available) P11... 8-40
Systeminternal parameters P7000... 8-45
ZSMcontrolparameters P7950... 8-46
Tooldatainterface P8040... 8-52
Definition ofthe M functions P8250... 8-62
Messages P8500... 8-66
Channelbarriers /information P8510... 8-67
Defaults P8600... 8-73
Channelcommandat/byPLC P8680... 8-75
Manual/ Step-by-step operation P8740... 8-81
Handwheel/Sections/Home pP8770... 8-85
Startdata P8800... 8-88
Program-controlling parameters P8840... 8-94
Realtimeinformationtheoremanalysis P8900... 8-106
Preanalysisinformationblock/NC block P9300... 8-109
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8.6

8.7

Parameters

Systemparameter

Key switch
Definition ofthe M-functions
Internaloscilloscope

Graphic parameter
Systemparameter
I/Ocirculation

Eventlogging fordiagnostic purposes
Systemdiagnosis
Systemdatafor Interpolator

Override
Handwheels/Couplings/Spindle
Robotsystem

Axis parameter

Machine data
DrivedataforSERCOS
Areamonitoring Axes

Axiscommand/Functions
ParameterblockbyPLC
Axisacknowledgements/information
Parameterblocktothe PLC

P11000...
P11050...
P11100...

P11120...
P11130...
P11170...

P11260...
P11280...
P11300...

P11310...
P11400...
P11800...

P12000...
P12070...
P12100...

P12110...
P12130...
P12150...
P12180...

8-114

8-114
8-118
8-121

8-122
8-123
8-128

8-133
8-137
8-138

8-140
8-142
8-147

8-154

8-155
8-170
8-174

8-177
8-182
8-189
8-193

8-2
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8.1 General

The System 900 puts 10000to 50000 parameters atthe users disposal, dependingon
thesystemsize.

Itisdistinguished betweentwokinds of parameters:

System-Parameter g

Channel-Parameter P

System - Parameter

Thisisalineararray, whichisgenerally accessible, fromq0..q(max. parameter).

Theareaofqissubdividedinfunctionblocks:

0... 99 General system-configuration
100... 999 Definition channel-descriptor
1000...1999 System-setups, system overlapping data
2000...9999 Axisdata
10000... Channel-Parameter
Notes:
InputOor— means0orreset
Countingmethod byte 1.4
Counting method bit 0.7

Example Counting method byte

ParameterNr. Statusindication byte Meaning

P1000 $30020401
L bytel parameterloaded
byte 2 parameteristransferredtothe operating panel
byte 3 parameterclosed, ifbarrier 2is settinged
byte 4 hexadecimalformat/parameterinthe EEPROM store
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8.1 General (continued)

Channel - Parameter P

When programming a channel - parameter, asystem parameteris always accessedindependence on
the channel-descriptor.

Thatmeanschannel - parameters are actually system - parameters, whereby the channel - descriptor
defines, which channel - parameter accesses onwhich system-parameter.

The assignmentbetween channel - parameter and system - parameteris notlinear.
Thisassignmentis definedinthe channel-descriptor.

Channel-Parameterare virtual parameters, which show on a system - parameter. Therefore, the
channel-parameter-number can be biggerthan the maximum number ofthe parameters.

The areaof Pissubdividedinto function - blocks:

0... 6999 Userblock 1
Freeuserparameters, actualnumber definablyinq103
standard adjustment: 5000 parameters.
The userblock 1 actualalways onchannel-specificarea,
i.e.. PO0..P6999vonKanalland
P0..P6999von Kanal 2 are differentparameters.

Userblock 1 subdividedin:

0... 499 Reserved forBWO standard - cycles
0... 299 Cycles-transmission-areaforcycles-interface
300... 399 Areareservedforcycles
Areaforfiling statical, modal data
400. .. 499 Areareservedforcycles
Temporarydataarea, Calculationfields, Scratchetc.
500... 6999 Freeareafortheuser
7000... 9999 Fixed defined channel - parameter
11000...11999 System-setup, system overlapping data,
commonareaofallchannels
12000...18399 Axisdata
20000...29999 Userblock2,e.g.Zeropointdatas
30000...39999 Userblock 3, e.g.. Tooldatas
d
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8.1 General (continued)

Each physical axis occupies a parameter block of 200 parameters.

Inthe systemhas inthe channelhas

physical axis thearea logicalaxis thearea

1. g2000...92199, 1. P12000...P12199
2. g2200...92399, 2. P12200...P12399
3. g2400...92599, 3. P12400...P12599
4, g2600...92799, 4. P12600...P12799
5. g2800...q2999, 5. P12800...P12999
6. q3000...93199, 6. P13000...P13199,
7. g3200...93399, 7. P13200...P13399
8. g3400...93599, 8. P13400...P13599
9. q3600...93799, 9. P13600...P13799,
10. g3800...9q3999, 10. P13800...P13999,
11. g4000...q4199, 11. P14000...P14199,
12. g4200...q4399, 12. P14200...P14399,
13. g4400...q4599, 13. P14400...P14599,
14. g4600...q4799, 14. P14600...P14799,
15. g4800...q4999, 15. P14800...P14999,
16. g5000...95199, 16. P15000...P15199,
17. g5200...95399, 17. P15200...P15399,
18. g5400...95599, 18. P15400...P15599,
19. 45600...95799, 19. P15600...P15799,
20. g5800...95999, 20. P15800...P15999,
21. g6000...9q6199, 21. P16000...P16199,
22. 6200...9q6399, 22. P16200...P16399,
23. g6400...96599, 23. P16400...P16599,
24. 46600...9q6799, 24. P16600...P16799,
25. 6800...q6999, 25. P16800...P16999,
26. g7000...q7199, 26. P17000...P17199,
27. g7200...q7399, 27. P17200...P17399,
28. g7400...q7599, 28. P17400...P17599,
29. g7600...q7799, 29. P17600...P17799,
30. g7800...q7999, 30. P17800...P17999,
31. g8000...q8199, 31. P18000...P18199,
32. 08200...gq8399 32. P18200...P18399

Inthe channeldescriptor physical axes are assignedtothe channelaxes
(g110...9141,Byte 3).
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8.1 General (continued)

Configuration example for systemwith one channel (g2:1)

Definition Channel 1 System parameter list
gql01:1 Channel no. 1 qo —
q102 : 10000 Start 1. block 0o [PXetem definitions
0103 : 5000 Number parameter q Channel descriptor K1
in the 1. user block ch | descriptor K2
4104 : 18000 Start 2. block -nannet descriptor
q105:2000 Number parameter :
in the 2. user block Channel descriptor K8
1000
.| Common
system data
q2000 [pata 1.phy. axis
»|Data 2. phy. axis
Data 3. phy. axis
Parameter list q8399 |Data 32. phy. axis
Cannel 1 Reserved
g10000
PO User block 1
User block 1
» Channel 1
g15000 [— )
P7000 Fixed defined _|Fixed defined
channel parameters channel parameters
Channel 1
P9999 18000
Reserved R
P11000 User block 2
Common B ch 1
system data anne
P12000 420000
Data 1.log. axis User block 1
Data 2.log. axis — ch |2
Data 3.log. axis anne
2 . 422000 Fixed defined
p18399|Data_32. log. axis channel parameters
520000 Reserved Channel 2
User block 2 925000
Zero point data, User block 2
Tool data, Channel 2
Tool correction offsetts
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8.1

General (continued)

Configuration example forsystemwithtwo channels(q2:2)

Definition Channel 1

System parameter list

Definition Channel 2

gigé 10000 Stmt T biock qgoo System definitions 3385 20000 St 1 blodk
g103:5000 Number parameter q Channel descriptor K1 g203:2000 Number parameter
in the 1. user block ch | descriptor K2 in the 1. user block
q104 : 18000 Start 2. block ~hannet aeseriptor (204 : 25000 Start 2. block
g105:2000 Number parameter : g205:2000 Number parameter
in the 2. user block Channel descriptor K8 in the 2. user block
gl1000
.| Common
system data
q2000 [Data 1.phy. axis
»Data 2. phy. axis
Data 3. phy. axis
Parameter list 08399 Data_32. phy. axis Parameter list
Cannel 1 Reserved Channel 2
g10000
PO User block 1 PO
User block 1 o channel 1 User block 1
P7000 415000 Fixed defined P7000
. i iX i . .
Eﬁ);er?ng?ggsgmeters *|channel parameters Eﬁ;endngfﬂgfgmeters
18000 Channel 1 P
P9999 q P9999
Reserved . Reserved
P11000 User block 2 P11000
Common — Common
system data Channel 1 system data
g20000
P12000(pata 1. log. axis User block 1 P12000 pata 1. log. axis
Data 2.log.axis [— Data 2.log. axis
Data 3. log. axis Channel 2 Data 3. log. axis
; 422000 [ ) ;
: . Fixed defined : .
P1g3g9|Data 32.10g. axis channel parameters p18399|Data 32.log. axis
Reserved Channel 2 Reserved
P20000 User block 2 425000 n200%0 User block 2
Zero point data, User block 2 Zero point data,
Tool data Tool data
' Channel 2 '
Tool correction offsetts Tool correction offsetts
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8.1 General (continued)

General to the Decimal / Hexadecimal and Binary format

displayandinput allocation ofthe Byte’sand Bit's inputin the Hexaformat
inthe controller

withkey+clocksto$in
Representationin Representationin display appears.
Decimal/Hexaformat Binaryformat (half byte format)

Nowthe digitsknow

A B CDEF
0 $0 0000 0000 overthefollowing keys
1 $1 0001 0001 tobeinput:
2 $2 0010 0010
3 $3 0011 0011 A key‘modifying’
4 $4 0100 0100 B key'pos1’
5 $5 0101 0101 C  key'pictureup’
6 $6 0110 0110 D  key'resetting"
7 $7 0111 0111 E key'end'
8 $8 1000 1000 F key ‘picturedown’
9 $9 1001 1001
10 $A 1010 1010
11 $B 1011 1011 Withthe operate ofthe input
12 $C 1100 1100 key Othose become
13 $D 1101 1101 originalfunctions
14 $E 1110 1110 modifying, pos 1 etc.again
15 $F 1111 1111 adjusted.
Bytes | Byte4 | Byte 3 | Byte 2 | Byte 1l |
Bitnumber | 76543210 | 76543210 | 76543210 | 76543210 |
inthe Byte
Bitnumber 31302928 27262524|2322212019181716|15141312111098| 76543 210|
in4Byte

Tomeaningseedisplay and inputwith parameter status, M functions etc.

8-8
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8.1 General (continued)
Parameter status

Each parameter possesses4 status bytes, inwhich additionalinformationis contained. The parameter
statusisdisplayedinthe menuparametereditor.

Example:
Parameter NR. Statusindication Meaning

P1000 $30020401
L bytel parameterloaded
byte 2 parameteristransferredtothe operating panel
byte 3 parameter closed, if barrier 2 is settinged
byte 4 hexadecimalformat/parameterinthe EEPROM store

o

Parameterisreset.
1 Parameterisloaded.

Statusbyte 1 bit0

bit1 -

bit2 1 Parameterisloadedtotherealtime.
Thisidentifierworksonlyinthe AUTOMATIK operationwhen
processing aNC program. Realtime parameters do notbecome with
aninterpreting ofthe NC block (advance) described, butonlyifthis
NCblockisactually processed. Realtime parametersbecome from
the Interpoatorbeforetheprepath  Mfunctional module described.

bit3 1 Parameterwith synchronisation.
Thisidentifierworksonlyinthe AUTOMATIK operationwhen
processing aNC program. BecomesfromaNCprogram  if
parameterswiththisidentifier described, becomesatthe NC end of
recordsynchronizes. (the advance ofthetheoreminterpreter
disassembled).

bit4 Inchbit.
0 Parameterisnotinfluencedbyinputsystem.

1 After switching the system of units ofinch ->metricor
metric->inch becomesthis parameterineach caseintothatdifferent
one systemofunits converted (seealsoP11308).
bit5-6 -

bit7 1 FAST parameter.
Parameteristransferred overfast SMMS channel.
(systeminternalinformation).
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8.1 General (continued)

Parameter status
Statusbyte 2 bit0

bit1

bit2

bit3

bit4

bit5

bit6

bit7

1

1

o

Parameteristransferred whendescribingtothe Interpolator.

Parameteristransferredwhendescribingtothe PLC.
Allparameterswith settinged PLC bitbecome ofthe CNC
transferautomatically after each switchingonroutinetothe PLC.

Parameteristransferred when describing to the operating panel.
With eachrun ofthe switching onroutine this bitbecomes with all
parameters reset.

Identifier procedure parameter.
(SMMS chainis passedthroughwhendescribing).

Parameterbecomeswhendescribing tofurther CNC stations
transfer(NET_GROUP)

With (g59=0) this bitbecomeswith each run of the switching on
routine with all parametersreset.

With (g59=1) the bitisnotchanged.

Parameteristransferred when each describingtothe operating
panel. (speed Parfunction)

Parameter sampleidentifier notsettinged

Parameter sampleidentifier settinged,
i.e.ifP11271..=4becomes, describingthis parameter
inthe sample bufferlogs.

8-10
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8.1 General (continued)

Parameter status

Statusbyte 3 With activated parameter barrier
-isthe parameter status neverthelesstobe described
-canthe PLC neverthelessthe parametervalue change

-seealsoP8511

Bit0 1 Parametersclosed, if parameterbarrier 1is settinged
Bit1 1 Parametersclosed, if parameterbarrier 2 is settinged
Bit2 1 Parametersclosed, if parameterbarrier 3is settinged
Bit3 1 Parametersclosed, if parameterbarrier4is settinged
Bit4-7 -

Statusbyte 4 Bit0-3 Formatfordisplay: Number of post-decimal positions

Bit4

Bit5

Bit

Bit

0
1

0
1

Decimal notation
Hexnotation

Donotsave parameterto EEPROM
Save parametertoEEPROM
(seealsostatus Byte4/Bit6)

Additionalinfofor status Byte4/Bit5

(Save parameterto EEPROM)

Parameterisstoredin EEPROM completely

(thatis:the mantissa parameters and status parametersarethe
EEPROMiswrittenand storedback.)

ONLY parameter statusis storedin EEPROM,

The mantissaparameterisNOT stored.

Caseofarestore, the mantissais notchanged!

Thebit"Loaded parameter"is notchanged!
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8.2 System Initializing

IfaparameterintheareaofqO...q9 ischanged, the control mustbe resetwith
‘Clearparameter’.

gl Number ofaxes
Iswritten atthe end of the starting routine by the system. The number of axesis
calculated accordingtothe definitionsinthe channel descriptors (q110..).
glistransmittedtothe PLC.

g2 Number of valid channel - descriptors.
Correspondstothe number of channels started wheninitializing.

g3 Number of g-parameters, minimum 30000.
g3isdescribed atthe end ofthe switching on routine by the system!

g4 Number ofinthe systeminvolved slave CPUs (see the File:NETCONF)
g5 Pointeron systemdataenlargement

q7 CPUDRAMMemory Size [MByte]

g8 CPUclock

Onedescribesbythe system

q9 Version ofthe operating system ofthe operating panel
Parameteriswrittenfromthe operating panel after the starting routine.
Enable newoperating panelcommands
0
1 new actual positiondisplay
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8.2 System - Initializing (continued)
gl0 FLASH Functions/specialfunctions
SolongaFLASH functionactivelyis, should notthe system not switched off
become! Forprocessingagl0-Funktionitselfthe machine mustinoperating
mode HAND tofind.
0 Backmessage: Functionterminates
1 Resetthe debugger
7 Direktory chainofthe NC Speichersisagaincreated
(seealsoP11150byte 2)
10 BWOsystemfunction
11  BWOsystemfunction
30 Deletethe NCprogramwasdefinedbyqllinthe NC memory.
g10:0: re-registration: executed function
gll:errorcode: 0 OK
12xx error
50 FileScaninNC memory
conformity ofallprogramnamesin NC savingistested.
programswith“‘or/\:*?”><]|arereset.
51 FileScaninFLASHmemory

conformity ofallfilesin CNC FLASH Savingistested.
fileswith**or/\:*?”"><|arereset.
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8.2 System - Initializing (continued)

ql0 FLASH Functions/special functions

99 Activate channeldescriptors (function 99is effective only with EAimport)
Application:

With thisfunction defined channel descriptors (q100..,q200..,9300..) become
inaccordance with g2 (number of valid channel descriptors) activates.
Channelsare however notstarted!

Thisfunctionis helpfulwhile the loading ofthe machine data, evenifhere
channel parameters mustbe described by channels, which notyetactively are.

Example:
q 2:x
g 100: ...
g 200: ...
g 300: ...

g 1000: ...
g 2000: ...

g 10:99 Activatechanneldescriptors
K1:P8250: ...
K2:P8250: ...

K3:P8250: ...
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8.2 System - Initializing (continued)
gl0 Functions:
120 Resetallparametersinthe FLASH
125 ResetallNCprogramsinthe FLASH
170 Storeallmarked parametersinthe FLASHmemory
(max. 14000 parameters).
Being supposedthe parameter areas of several channelsto be stored,
thefollowingisto be observed:
Channeldescriptorsthatchannelswhich can be stored mustavailable/defined
tobe,i.e.,q2 (number of channels) was changed, to startthenthe CNCis before
memory again. Onlywiththe passing through ofthe switching onroutine
becomein the CNC,inaccordancewithq2,channelsstarted.
Inthe machine datafile withq10:99ifthe channel descriptorswas activated, so
the parameters cantobe storedimmediately.
175 Storeallvisible NC programs/cyclesfromthatNC memoryinthe FLASH
(seealsoP11149)
(max.262kBytes).
Inthe starting routine afterthe*‘NC memory ‘allwillresetinthe FLASH
stored programsinto the NC memory written back.
176 Storeallcyclesofthe NCmemoryinthe FLASH
Inthe starting routine afterthe‘NC memory ‘allwillresetinthe FLASH
stored programsinto the NC memory written back.
177 Storeallcyclesand*. CLASSfiles ofthe NC memoryinto Flash
File:NCZYK
After switchingonthe NC memoryisdeleted, thenall storedin FLASH programs
arewritteninthe NC memory.
185 FunctionasCMD 175, however,thedatais stored (NCZYK)coded.
186 FunctionasCMD 176, however,thedataisstored (NCZYK)coded.
187 FunctionasCMD 177, however,the datais stored (NCZYK) coded.
190 Restoreq0..q999fromthe FLASH memory.
200 Restoreallparameters (apartfromq0..q999)fromthe FLASHmemory.
205 RestoreallNCprograms/cyclesfromthe FLASH.

(FileNCZYKisread)
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8.2 System-Initializing (continued)

500

501

510

520

521

530

531

540

541

Withthe I/O picture inthe CNC direktory ofthe NC memory one displays.
Withthe /O pictureinthe CNC Direktory FLASH Contents are displayed.

The CNCDLL Leftisremoved

Caution: Withthe next startofthe system, thoseisto CNC DLL not
moreforthe order.

Functionisexecutedonlyifinql11:510one enters before.

Theswitch*NO_DMA‘isremoved
Functionisexecutedonlyifinql11:520 one enters before.

Theswitch*NO_DMA ‘issettinged
Functionisexecutedonlyifinql11:521 one enters before.

Theswitch*PLC_BIG ‘isremoved
Functionisexecutedonlyifingl11:5300ne enters before.

Theswitch*PLC_BIG ‘issettinged
Functionisexecutedonlyifinql11:531 one enters before.

The switch/DocumentECCisremoved.

Old parameters certification markis formedforall parameters.
Functionisonly executedifthe 540wasenteredingl1l.

The machine mustbeinthe Emergency.

Outputs may fallunder certain circumstances.
seealsoq86/M181

The switch/DocumentECCisremoved.

ECC parameters certification markisformed for allparameters.
Functionisonly executedifthe 540wasenteredingl1l.

The machine mustbeinthe Emergency.

Outputs may fallunder certain circumstances.
seealsoq86/M1812

8-16

Edition 02.2013



CNC 900 PARAMETERS "”,"

8.2 System - Initializing (continued)
RAM memory FLASH memory
(volatilely, (not volatilely)
with back-up battery)
q10:170
Parameter . . .
memory Restore in the starting routine Parameter
or q10:190 or q10:200
(RAM) ‘
q10:175 or gq10:176
NC memory Restore in the starting routine NC g?géams
(RAM) P or g10:205
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CNC 900 PARAMETERS

8.2 System - Initializing (continued)
gql2 Operating system-version

ql3 Operating system-checksum

ql4d Operating system -time stamp day

gql5 Operating system-time stamp month
ql6 Operating system-time stampyear
ql7 Operating system-time stamp hour
ql8 Operating system -time stamp minute
ql9 Operating system -time stamp second
g22 DLL version

g23 DLL checksum

g24 DLLtime stampday

925 DLL time stampmonth

026 DLLtime stampyear

q27 DLL time stamphour

g28 DLL time stamp minute

g29 DLL time stamp second

32 PLCversion (planned)
g33 PLCchecksum (planned)
q34 PLCtimestampday (planned)
g35 PLCtime stampmonth (planned)
36 PLCtime stampyear (planned)
q37 PLCtime stamp hour (planned)
g38 PLCtimestampminute (planned)

g39 PLCtime stampsecond (planned)

g40 BF Systemkennung (panelID)
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8.2

g41

System - Initializing (continued)

Panel- System-bitinformation

CNC:fromversion 150/210and panelversion 150

g41lissetbythe systemafterthe power-onroutine.

Byte1:

Bit0 0:nc_line_modenotactive
1:nc_line_modeactive

(Switch'nc_line_mode'inNETCONF set)

nc_line_mode notenabled
NC blocks mustnecessarily corresponding'N'or'/N'begin.
NC Editoris NC block-oriented.

Whenswitchingfromnc_line_mode by NOT
mustnc_line_modethe NC memorycannotbeerased.
NC programs with sentences withoutnumber can notbe properlyread/processed!

nc_line_modeactivated
(Fromthe CNCversion 150andthe panelversion 150isimplemented)
Thenc_line_modeisactivatedwiththeentry:'nc_line_mode'inthefile:
NETCONFderCNC

NC blocks donothave tonecessarily startwith'N'or'/N'now.

Valid entry pointmarks stillhave to but startwith'N'or'/N'..

WhenswitchingfromNOT nc_line_mode afternc_line_mode,
the NC memory mustnotbe deleted.

IO-INPUT:
-Whenreading of NC programs blanklines are notfiltered.
-Sentences startingwith ;' are still befiltered!

NC Editorisline oriented.

(Display the line number)

NC blocknumbersnowactasajumpmarksfor NC blockjumps.
Entry pointmarks mustbeinascendingorder!

e.g.:

G01F1000X100
M23.100 —>JumpbyBrand N100

N100X150
G04.1
X100
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8.2 System - Initializing (continued)

Function:NC Renumberisblockedatnc_line_modeenabled.
Duringtheteaching of NC blocks no block numberisinserted.

INAUTOMATIC Picture NC blocks are displayed with line numbers.

Thefollowing parameters now containline numbers:

P8695
P8696
P8803
P8901
P8905
P8907
P8911
P8914
PO301
P9O305
P11146
P11152
P11153
P11154
P11184

LinenumberatRWL

Line numberatthe measuring positionrecording
Line numberinthe NC programabort
currentlinenumber NC programreal-time
currentline number cyclereal-time

Line numberinthe NC programabort

Line numberofthe faulty block

currentline numberin subroutine call
currentline number NC program pre-analysis
currentline number pre-analysiscycle

Line numberofthelastedited NC program
notused

notused

notused

currentline numberatEA In-/Output

Thefollowing parameters contain According STILL sentence numbers:

Bitl:-
Bit2:-
Bit3:-

Byte2:
Byte 3:
Byte4:

P8801
P8821
P8823
P8825
P8827

NC Startrecord number

Emergency program 1 setnumber
Emergency program 2 setnumber
Emergency program 3setnumber
Emergency program 4 setnumber

8-20
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8.2 System - Initializing (continued)

42 OPversion (planned)
43 OPchecksum (planned)
g44 OPtime stampday (planned)
945 OPtime stamp month (planned)
046 OPtime stampyear (planned)
Q47 OPtime stamp hour (planned)
048 OPtime stamp minute (planned)
49 OPtime stamp second (planned)

Edition 02.2013
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8.2 System - Initializing (continued)

ESR (starting routine) information

g50 Info 1 Parametersaredeleted inESR.
0 Parametersare notdeletedin ESR.
Parameter showsinformationofthelatest ESR.

g51 Info 1 Parametersaredeleted inESR.
Parameteriswaitingandhastobe deleted by the user.

g52 Inffo 1 NC programmemoryisdeletedin ESR.
0 NC programmemoryisnotdeletedin ESR.
Parameter showsinformation ofthe latestESR.

g53 Inffo 1 NC programmemoryisdeletedin ESR.
Parameteriswaitingandhastobe deleted by the user.

g55 IP address ofthe CNC CCU (only ETH)
Example: CNCCCUIP address=172.16.30.78
Parametervalue: $$AC101EE

$SAC->172
$10->16
$1le->30
$$AC->78
g59 Oor— NET_GROUP bitsinthe parameter status become ineach switchingon
routinereset.
1 NET_GROUP bitsinthe parameter status become ineach switchingon
routine doesnotchange.
g60 Password 1 (planned)
68 Password 9 (planned)
q70 Priority PLC (planned)
q71 Prioritychannel1 (planned)
q78 Priority channel 8 (planned)
g80 Parameter number (q) the defective parameter
g81 Parametervalue 1 ofthe parameter definedinq80
q84 Parametervalue 4 ofthe parameter definedinq80
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8.2 System - Initializing (continued)

g85 Numberofcorrected parameterswith ECCalgorithm

086 Parameter-markedtype: OnoECC
1 ECCturnedon

g87 ExceptionreasoninQ87: (seealsoP8505)
Byte1:
BitO Inexact
Bitl Underflow
Bit2 Overflow
Bit3 DividebyZero
Bit4 Invalid Operation
Bit5 Unimplemented Operation
Bit6 :
Bit7 :

Byte2:
Bit1 : NotAlligned-memoryaccess

g88 SystemaddressinQ88 (seealsoP8506)

g89 Task-Id inq89 (seealsoP8507)

$100 PLC-Task

$101 PLC-CMD-Task

$102 PLC-Background- Task
$103 PLC-Server-Task
$200 Proma-Task

$201 Proma-CMD

$300 Network- Task

$301 Network- Master

$400 CMD-STR-Task

$500 SMMS-Task

$600 Oskar-Task

$700 position control

$80x AUTOMATIK-Task
$900 realtime-Task

$a00 Monitor- Task

$b00 Proma- Transport- Task
$c00 CPU2-TX-Task

$c01 CPU2-RX-Task

$d00 Follower- Task
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8.2 System - Initializing (continued)

Internal system parameter to the PLC

q97 Fatal error
Oor— Noerror
<>0 Errornumber
acauseforfatalerror (M1800)
g97issetbythe PLC
q98 Errormessageinformationforthe display

g98and g99 are setagain ateach channel changeover

Bytel Channell
Bit0: System message
Bit1: High priority message
Bit2: Low priority message
Bit3: Display message
Bit4: PLC high priority message
Bit5: PLClow priority message

Bit6:free
Bit7:free
Byte2 Channel2
Byte 3 Channel 3
Byte4 Channel4
99 Errormessageinformations

Bytel Channel5
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8.3 Channel - descriptor

The channel-descriptorsareintheareaofql100...899, thatmeans:

Channell g100...9199
Channel2 ¢200...9299
Channel3 300...q399
Channel4 g400...9499
Channel5 ¢500...q599
Channel6 @600...q699
Channel7 q700...q799
Channel8 800...q899

Ifaparameterintheareaofq100...q899is changed, the control mustberestarted.
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8.3

Channel - descriptor (continued)

Parameters for channel - descriptor 1

g100 Channel parameter Relokator
Oor— Thefixed channelparameterarea (P7000... P9999)addsitself
seamlesstothe 1. Userblock (PO... Pxxxx)on.
>0 Thefixed channelparameterarea (P7000.. P9999) starts off
the defined g parameter.
gl01 Channel-No.1 channell fixdefined
gql02 Parameter - relocator
Hereisdefined, fromwhichqonthe channelstarts, e.g. g102:10000,
i.e. POshowsongl0000
gql03 Amountofchannel-parameters inthe 1stuserblock PO. .. P6999
Hereisdefined, how many parameters actually should bereserved.
Input:1...7000
Thefixed defined channel-parameters succeedtothe 1stuserblock
(3000 parameters).
gl04 Parameter - relocator for2nd user block P20000. ..
Hereisdefined, fromwhichgonthisblock starts,e.g. q104:15000,
i.e. P20000showsongl5000
The areaforthe fixed defined channel-parametesis betweenthe 1st.and 2nd user
block (3000 parameter).
gl105 Amountofthe channel-parameters inthe 2nd. user block P20000. .. P29999
Hereisdefined, how many parameters actually should bereserved.
Input: Oor— nouserblockinstalls
1...10000 number of available parameters
g106 Parameter - relocator for 3rd user block P30000. ..
Hereisdefined, fromwhichgonthisblock starts,e.g. q106:10000
i.e. P30000showsongl0000
ql07 Amountofchannel-parameters inthe 3rd. userblock P20000...P39999
Hereisdefined how many parameters actually should bereserved.
Input: Oor— nouserblockinstalls
1...10000 number of available parameters
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8.3 Channel - descriptor (continued)

Parameters for channel - descriptor 1

gl10 Axisname andaxisassignment
Hereisdefined, withwhich name the axisis programed and which physical axisis
addressed.
The Control determineswiththe systeminitialising the number ofthe axes available
inthe channelusingthisdata.

1st.log. axis assignment->to physical axis!
byte 1Axis name (ASCII)

ASCII|A [B|C[D|E|[F|G[H|I |J|K|L[M|N|O|P[Q|R[S|T|U|VW|X|Y|Z
Hex |41]42|43|44]|45| 46| 47|48 |49 |4A[4B|4C| 4D 4E|4F [50(51)52|53| 54| 55| 56| 57|58 |59 |5A

ASCllla |b|c|d|el|flg|h|ilj|k| I|m n|lo|lplalr|s|tlulv|w|x|y]|z
Hex |61] 62 63| 64|65|66(67 |68 | 69 6A| 6B|6C|6D| 6E| 6F| 70| 71| 72|73 | 74| 751 76|77 |78 |79 | 7TA

Notcertified axisidentifiers are deposited withraster.

byte 2Axisidentifierextended 1..8
e.g.: X1, X2etc.
note: Ifbyte land byte 2 =0,

thereisnoactual positiondisplay atthe operating panel.
Ifbyte 2=0, consiststhe axisidentifier only ofone
character (byte 1).

byte 3Physical axis number 1..32
Defines, which physicalaxisisto be addressed.
Toobserve: Inputinthe hexadecimal system
e.g.: axisnumber32—>input: $20

byte 4Keyallocation
Defines, withwhich keyinthe operating panel axis block this axis
oneselects.
0 Axisisnotselectable
1..79 Keynumber
Toobserve: Inputinthe hexadecimal system
e.g.: keynumber66—>input: $42

withRC910:

extendedaxisselectionkeys 1..12. Axiscode 1..12
13..32. Axiscode 113..132

graphic—>keyboard RC910 extended axis keys
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8.3 Channel - descriptor (continued)

Parameters for channel descriptor 1
g110 Axisidentifierand axis allocation (continuation)

Examples:
q110:$01010058

- axis identifier 58 -> X
axis identifier extension 00 -> keine
physical axis 01->1
axis selectable over key 01->1
q110:$421f0359
- axis identifier 59 ->Y
axis identifier extension 03 ->3(Y3)
physical axis 1f->31
axis selectable over key 42 -> 66
Keynumbersin CNC900and CNC900C
HENEEE) REEE @EE | ...
BDOREEE EEAREE @EEE) | ks s
LORLDE RaEEE REE
@ 1 hlasta51 g
— | teclas estandar
e [ PRuzy @
FEDEE EEE
Keynumbersin p
b CNC
CNC902/CNC 903
CNC904/CNC905
CNC910/CNC920
CNC930/RC910

BEBERIEE

E

HE )
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8.3

Channel - descriptor (continued)

Parameters for channel - descriptor 1

gqll1
gql12

q141

ql42

149

ql42
143
gql44
q145
146
ql47
148
149

150

q151

2nd.log. Axis
3rd.log. Axis

32nd.log. Axis

Spindelassignments

Assignmentoftheinthe NC - program programmed spindle datato

the corresponding spindle blocks. Example: q143:4

When programming S2inthe NC - program, the number of revolutionsin the 4th.
spindle blockischanged. Input:1...8

Spindle blockreferenceforS

Spindle blockreference for S2
Spindle blockreference for S3
Spindle blockreference for S4
Spindle blockreference for S5
Spindle blockreference for S6
Spindle blockreference for S7
Spindle blockreference for S8

Polar co-ordinate system: Nameforradius (e.g. ‘x") Inputthe ASCII - code

Polarco-ordinate system: Nameforangles (e.g.‘c’) Inputthe ASCII-code
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8.3 Channel - descriptor (continued)

Parameters for channel - descriptor 1

gql52 Definition ofthe coordinate systemforG17

byte 11.logical axisnumber abscissa (horizontal axis)
01 centre pointidentifier |

byte 22.logical axisnumber ordinate (vertically axis)
02 centre pointidentifier J

byte 33.logical axis number
03 vertically axisontheinterpolation plane.

default $030201

g153 Definition coordinate systemforG18

byte 11.logical axisnumber abscissa (horizontal axis)
03 centrepointidentifier K

byte 22.logical axisnumber ordinate (vertically axis)
01 centre pointidentifier |

byte 33.logical axis number
02 vertically axisonthe interpolation plane.

default $020103

ql54 Definition coordinate systemfor G19

byte 11.logical axisnumber abscissa (horizontal axis)
02 centrepointidentifierJ

byte 22.logical axisnumber ordinate (vertically axis)
03 centre pointidentifier K

byte 33.logical axisnumber
Olvertically axisontheinterpolationplane.

default $010302
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8.3

Channel - descriptor (continued)

Parameters for channel - descriptor 1

q157

q158

q159

g166

gl67

CNCerrormessage Acknowledgement
Oor— The acknowledgementof pending CNC Error messagestakes place with
mode change after HAND (—>whendescribing P8683).
Additionalis possibleitto acknowledge over P8508 CNC Error messages.
1 The acknowledgementof pending CNC Error messagestakes place only
withdescribing P8508.
Withthe mode change after HAND NO CNC becomes
errormessages acknowledges.

M function definition block from systemor channel

Oor— MO0..M199 are definedinthe systemblock (i.e.P11050..P11099)
M200..M999 are definedinthe channelblock (i.e.P8300..P8499)
1 MO0..M999 are definedinthe channelblock (i.e.P8250..P8499)

Defaultofthe number of post-decimal positions of the position parameters
After‘parameter=resetting‘ (switching onroutine) the following parameters become
(inaccordance with contents of 159 adjusted inthe FLASH Memaory) to post-decimal
positions:

-axisdisplays P12150...12169....

-nullpointrecord

-tooldatatheorem (starting from P10)

Oor— 3 post-decimal positions (standard adjustment)

Definition ofthe roboticdataset(1..2)
contnent: 0, deleted,

1 Robot-dataset1(P11800..P11809)isused
2 Robot-dataset2(P11810..P11819)isused

Inql66=00rdeleted: Robot-dataset 1 (P11800..P11809)isused

Definitionof Polardataset(1..2)

Content: 0,deleted,

1 PolarRecord1(P11820..P11824)isused
2 PolarRecord2(P11820..P11824)isused
Inq167=0o0rdeleted: PolarRecord 1isused
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8.3

Channel - descriptor (continued)

Parameters for channel - descriptor 1

gl70

q171

gl72

gql73

glrs4

Atthe beginning ofthe zero pointdatas of blocks 1. Parameter
Defined, atwhich parameterthe zero pointdata array starts

Number zero pointblocks work areas
Standard adjustment 1 (see P8555)

Number of additional groups per zero pointblocks
Defined, frommanyindividual shiftsitselfthe total shifttogether settings.
Standard adjustmentO

Number ofitems (axes) pergroup
Number ofentries per zero point. The zero pointarray always becomes for 7 points of
zero created. Numberofused parameters:

Number zero pointblocks (q171ofworkareas)

*(number ofgroups +1) (q172+1)

*number ofitems per group (ql73axes)

*7 (number of points of zerowithq174=0,-)

Number of used parametersfor zero pointarray

Number of usable, programmable points of zero
Oor—(preset)
7 available points of zero G53.. G59 (G153 always programmable)

1 G154..G159additionally programmable
altogether 13 points of zero available G53.. G59,G154.. G159
2 G254..G259 additionally programmable
altogether 19 points of zero available G53.. G59,G154.. G159, G254..G25

9 G954.. G959 additionally programmable
altogether 61 pointsof zeroavailable G53.. G59, G154.. G159.... G954.. G959

The zeropointarrayisincreased atadditional points of zero:
Number of used parameters:

Number zero point-corrodes (q171ofworkareas)
*(numberofgroups+1) (q172+1)

*number ofitems pergroup (gl73axes)
*number of points of zero (ql74*6+7)

Number ofused parameters for null pointarray
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8.3

Zero point records q170... q174

Example: Zero pointboxwith 2work areas

Channel - descriptor (continued)

ql70 20000 atthe beginning ofthe zero pointrecord
gl71 2 numberof zero pointblocks (work areas)
ql72 2 number of additional groups per zero point block (shift)
gl73 3 number of items (axes) per group
ql74 - number of usable, programmable zero points: G53... G59=7
Workarea sum shift shift1 shift2
Workareal G53 1.Achse P20000 P20021 P20042
2.Achse P20001 P20022 P20043
3.Achse P20002 P20023 P20044
G54 1.Achse P20003 P20024 P20045
2.Achse P20004 P20025 P20046
3.Achse P20005 P20026 P20047
G55 1.Achse P20006 P20027 P20048
2.Achse P20007 P20028 P20049
3.Achse P20008 P20029 P20050
G56 1.Achse P20009 P20030 P20051
2.Achse P20010 P20031 P20052
3.Achse P20011 P20032 P20053
G57 1.Achse P20012 P20033 P20054
2.Achse P20013 P20034 P20055
3.Achse P20014 P20035 P20056
G58 1.Achse P20015 P20036 P20057
2.Achse P20016 P20037 P20058
3.Achse P20017 P20038 P20059
G59 1.Achse P20018 P20039 P20060
2.Achse P20019 P20040 P20061
3.Achse P20020 P20041 P20062
Workarea?2 G53 1.Achse P20063 P20084 P20105
2.Achse P20064 P20085 P20106
3.Achse P20065 P20086 P20107
G54 1.Achse P20066 P20087 P20108
2.Achse P20067 P20088 P20109
3.Achse P20068 P20089 P20110
G55 1.Achse P20069 P20090 P20111
2.Achse P20070 P20091 P20112
3.Achse P20071 P20092 P20113
G56 1.Achse P20072 P20093 P20114
2.Achse P20073 P20094 P20115
3.Achse P20074 P20095 P20116
G57 1.Achse P20075 P20096 P20117
2.Achse P20076 P20097 P20118
3.Achse P20077 P20098 P20119
G58 1.Achse P20078 P20099 P20120
2.Achse P20079 P20100 P20121
3.Achse P20080 P20101 P20122
G59 1.Achse P20081 P20102 P20123
2.Achse P20082 P20103 P20124
3.Achse P20083 P20104 P20125
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8.3 Channel - descriptor (continued)

Zero point records q170... q174

Example: Zero pointbox with extended zero points

ql70 20000 atthe beginning ofthe zero pointrecord
ql71 1 number of zero pointblocks (work areas)
ql72 3 number of additional groups per zero point block (shift)
ql73 4 number of items (axes) pergroup
ql74 1 number of usable, programmable zero points: G53...G59 and G154...G159=13
Workareal sum shift shift1 shift2 shift3
G53 1.Achse P20000 P20052 P20104 P20156
2.Achse P20001 P20053 P20105 P20157
3.Achse P20002 P20054 P20106 P20158
4.Achse P20003 P20055 pP20107 P20159
G54 1.Achse P20004 P20056 P20108 P20160
2.Achse P20005 P20057 P20109 P20161
3.Achse P20006 P20058 P20110 P20162
4.Achse P20007 P20059 P20111 P20163
G55 1.Achse P20008 P20060 P20112 P20164
2.Achse P20009 P20061 P20113 P20165
3.Achse P20010 P20062 P20114 P20166
4.Achse P20011 P20063 P20115 P20167
G56 1.Achse P20012 P20064 P20116 P20168
2.Achse P20013 P20065 pP20117 P20169
3.Achse P20014 P20066 P20118 P20170
4.Achse P20015 P20067 P20119 P20171
G57 1.Achse P20016 P20068 P20120 pP20172
2.Achse P20017 P20069 pP20121 P20173
3.Achse P20018 P20070 pP20122 P20174
4.Achse P20019 P20071 P20123 P20175
G58 1.Achse P20020 P20072 P20124 P20176
2.Achse P20021 P20073 P20125 P20177
3.Achse P20022 P20074 P20126 P20178
4.Achse P20023 P20075 pP20127 P20179
G59 1.Achse P20024 P20076 P20128 P20180
2.Achse P20025 P20077 P20129 pP20181
3.Achse P20026 P20078 P20130 P20182
4.Achse P20027 P20079 P20131 P20183
G154 1.Achse P20028 P20080 P20132 P20184
2.Achse P20029 P20081 P20133 P20185
3.Achse P20030 P20082 P20134 P20186
4.Achse P20031 P20083 P20135 P20187
G155 1.Achse P20032 P20084 P20136 P20188
2.Achse P20033 P20085 P20137 P20189
3.Achse P20034 P20086 P20138 P20190
4.Achse P20035 P20087 P20139 P20191
G156 1.Achse P20036 P20088 P20140 P20192
2.Achse P20037 P20089 P20141 P20193
3.Achse P20038 P20090 P20142 P20194
4.Achse P20039 P20091 P20143 P20195
G157 1.Achse P20040 P20092 P20144 P20196
2.Achse P20041 P20093 P20145 P20197
3.Achse P20042 P20094 P20146 P20198
4.Achse P20043 P20095 pP20147 P20199
G158 1.Achse P20044 P20096 P20148 P20200
2.Achse P20045 P20097 P20149 P20201
3.Achse P20046 P20098 P20150 P20202
4.Achse P20047 P20099 P20151 P20203
G159 1.Achse P20048 P20100 P20152 P20204
2.Achse P20049 P20101 P20153 P20205
3.Achse P20050 P20102 P20154 P20206
4.Achse P20051 P20103 P20155 P20207
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8.3

Channel - descriptor (continued)

Parameters for channel - descriptor 1

ql7s5

gql76

q177

gql78

ql79

Beginning ofthe tool data blocks 1.parameter

Defines, fromwhich parameteronthetool dataarray starts.

Number oftool datablocks
Number of elements ofthe tooldataarrays.

Number of Sub datas of blocks

--,0, litexiststoonly 1 main data of blocks

>1 number of Sub datas of blocks
Lengthensa Subdataofblocks: (q178-8)/ql177
Number of parameters of atool kit
Totallengthofaniteminthetooldataarray.
(inclusive allSubdata)

Number oftool places available inthe toolmagazine

Edition 02.2013

8-35



CNC 900 PARAMETERS

hino

8.3

Channel - descriptor (continued)

Example of tool data pool

Without Sub datas ofblocks

gql75
gl76
ql77
gl78

21000
99

0

20

Tool datas T1

P21000 toolgroupnumberTl
P21001  toolnumber (currentnumbering, starting with 1)
P21002  toolworkstationinthe magazine
P21003  toolSubdataofblocks (selected)
P21004  typeoftool
P21006  servicelifecommand
P21007  servicelifeactual
P21008  servicelifestatus
Oor— servicelife of OKONE
1 serviceliferun
P21009 typeofservicelife
P21010 radiusofthetool
P21011  lengthofthetool
P21012  radiuscorrection
P21013 lengthcorrection
P21014  typeoftool(active quadrant0..9)
P21015 customerdataetc..
P21019
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8.3 Channel - descriptor (continued)

Example of tool data pool
Tool datas T2

P21020  toolgroupnumberT2

P21021  toolnumber

P21022  toolworkstationinthe magazine
P21023  toolSubdataofblocks

P21024  typeoftool

P21026 servicelifecommand
P21027 servicelifeactual

P21028 servicelife status
Oor— servicelifeof OKONE
1 serviceliferun

P21029 typeofservicelife

P21030 radiusofthetool

P21030 radiusofthetool

P21031 lengthofthetool

P21032 radiuscorrection

P21033 lengthcorrection

P21034  typeoftool (active quadrantO0..9)
P21035 customerdataetc..

P21039

Tool datas T3

P21040  GroupoftoolsofnumberT3
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8.3 Channel - descriptor (continued)

Example of tool data pool

with 3 Sub datas of blocks

gl75 21000 atthebeginning ofthetool datas
ql76 20 number oftool datablocks
ql77 3 number of Sub data blocks
ql78 38 size ofadataofblocks

Servicelifecommandistis situated inthe simultaneous data area!
Beingthisrequiredits, thusthateach Sub datablockreceivesits ownservice life, do nothave the service
life datain customers specificareatobe held.

Tool datas T1
*- Simultaneous dataarea

P21000  *toolgroupnumberTl

P21001  *toolnumber (currentnumbering, starting with 1)
P21002  *toolworkstationinthe magazine

P21003  *toolSubdataofblocks (selected)

P21004  *typeoftool

P21006  *servicelifecommandtool-spreading!!
P21007  *servicelife actualtool-spreading!!

P21008 servicelife status
Oor— servicelife of OKONE
1 serviceliferun

P21009 typeofservicelife

P21010 radiusofthetool

P21011 lengthofthetool

P21012  radiuscorrection

P21013 lengthcorrection

P21014  typeoftool (activequadrant0..9)
P21015 customerdataetc..
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8.3

Channel - descriptor (continued)

Example of tool data pool

SUB data of blocks 2/ T1

P21018

P21019
P21020
P21021
P21022
P21023
P21024
P21025

servicelife status
Oor— servicelife of OKONE
1 serviceliferun

reserves

radius ofthetool

length ofthetool

radius correction

length correction

type oftool (active quadrant0..9)
customerdataetc..

SUB data of blocks 3/T1

P21028

P21029
P21030
P21031
P21032
P21033
P21034
P21035

servicelife status
Oor— servicelifeof OKONE
1 serviceliferun

reserves

radius ofthetool

length ofthetool

radius correction

length correction

type oftool (active quadrantO0..9)
customerdataetc..
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8.3 Channel - descriptor (continued)

Example of tool data pool
Tool datas T2

P21038  toolgroupnumberT2

P21039  toolnumber(e.g.: currentnumbering)
P21040 toolworkstationinthe magazine
P21041  toolSubdataofblocks (selected)
P21042 reserves

P21043 reserves

P21044 reserves

P21045 reserves

SUB data of blocks 1 /T2

P21046 servicelife status
Oor— servicelife of OKONE
1 serviceliferun

P21047 reserves

P21048 radius ofthetool

P21049 lengthofthetool

P21050 radius correction

P21051 lengthcorrection

P21052  typeoftool(activequadrant0..9)
P21053 customerdataetc..

SUB data of blocks 2/ T2

P21056  servicelife status
Oor— servicelife of OKONE
1 serviceliferun)
P21057 reserves
P21058 radius ofthe tool
P21059 lengthofthetool
P21060 radius correction
P21061 lengthcorrection
P21062  typeoftool(activequadrant0..9)
P21063 customerdataetc..
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8.3

Channel - descriptor (continued)

Example of tool data pool

SUB data of blocks 3/ T2

P21066

P21067
P21068
P21069
P21070
P21071
P21072
P21073

Tool datas T3

P21076

servicelife status
Oor— servicelife of OKONE
1 serviceliferun

reserves

radius ofthetool

length ofthe tool

radius correction

length correction

type oftool (activequadrantO,,9)
customerdataetc..

toolgroupnumberT3
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Channel -

descriptor (continued)

Configuration - Example

Example:

g2
gl01

gl102
g103

gl104
g105

g110
glll
gl12

gl70
gql71
gl72
gql73

gl75
gl76
ql77
gl78

Amountofchannels 11

Amountofaxes 3 (X,Y,Z21)

1 channels

1 channelnumber

10000 parameter - relocator user block 1 (gnumber)
5000 number of channel parametersinthe 1st. block

18000 parameter - relocator user block 2 (gnumber)
2000 number of channel parametersinthe 2. block

$01010058 1st. logical axis=1.physical axis, axisname X', key 1
$12020059 2nd. logical axis=2. physical axis, axisname ‘Y’,key 18
$0303005A 3rd. logical axis=3. physical axis,axisname ‘Z’, key 3

20000 beginning ofthe zero pointdatablock

1 number of zero pointblocks

0 number of groups per zero pointblock

32 number of elements pergroup

21000 beginning ofthe tool data block

50 number oftool data blocks

1 number of sub datablocks

20 number of elements perdatablock

Parametersforthis example are lying for this example as follows:

P11000...P11999
P12000...P13599

PO

...P4999

P20000...P21999

q10000...q14999
P7000 ...P9999 q15000...q17999

gqo ... 999
g100 ... q999

general system configuration
definition channeldescriptors

q1000... q1999
2000 ...q3599

systemoverlapping data
axisdata

customer parameterblock 1
fixdefined channel parameters
g18000...919999 forzeropointes, tool data
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8.4 Modes of operation - groups

Operating mode network 1

Thefollowing parameters contain bitinformation for suitable channel selection.

q903 Operating mode switchinginthe network
Bitinformation:  bit0 channell

bit1l channel 2

e.g.: $00000003: Channel 1 &channel 2
(P8683inthedefined channelsis simultaneous settinged)

Withthe describing of @903 operating mode switchinginthe network becomes
changesimmediately.

qo04 Stopinthe network (see q903)
Stopinthe networkworks only for STOP key
i.e.ifachannelover STOPkeyis stopped, becometheremaining channelsin
network also stopped.
Stopinthe network does notwork with stop by messages, measuring stops,
Programendetc.
Withthe describing of 904 stopinthe networkis changedimmediately.

q905 Abortinthe network (see q903)
Withthe describing of 905 abortinthe networkis changedimmediately.

908 Message display inthe network
(messagesofthe CNC)
Bytel Messages systemand channel-specific messages ofthe PLC
Byte2 MessagesHigh Prio.
Byte 3 Messages Low Prio.
Byte4 Messagesdisplay and channel-specific messagesofthe PLC

Allbytes containthefollowing

Bitinformation  bitO channel1l
bitl channel2
bit7 channel 8
Example qo08 $00030303
ie.. Messagesthatpriority system/High Prio./Low Prio.

inboth channels (K1 +K2) are displayed.
Thedisplay messagesare displayed onlyinthe selected channel (byte 4 =0).
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8.4

Modes of operation - groups (continued)

Operatingmode network 1

9909

g910

g919

4920

9929

9930

9939

PLC message displayinthe network
(messagesofthe PLC)

Bytel PLC Messages High Prio.
Byte2 PLC Messages Low Prio.

see furtherq908

Operatingmode network 2

Operatingmode network 3

Operatingmode network4
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8.5 Standard channel parameters

Milling cycles

(onlyifthemillingcyclesG71/G72/G73/G74/G75are used, otherwise freely available)

P11

P12

P13

P14

P15

P16

P17

P18

P19

P21

Pocketdimensioninx-direction
Pocketdimensioniny-direction
Pocketdepthinz-direction

Cornerradius

Allowance onoutlineinxandy-direction
Setting measureinxory-direction (sign+/-)
Settingmeasureinz-direction

Allowance on pocketdepthinz-direction
Safety margininz-direction

Feedin z-direction (whenimmersinginto the material)
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8.5

Standard channel parameters (continued)

Drill cycles
(onlyifthedrillcycles G81/G83/G84/G85 are used, otherwise freely available)

P30

P31

P32
P32

P33
P33

P34

P35

P36
P36

P37

P38

P39

Free cuttingtime

Balancefodder

G84

3 thread cutting without balance fodderontheright
4 thread cutting without balance fodderlinks
Oor-- G84 standard cycle (with balance fodder)

Drillfeed
Thread pitch

Drillingdepth
Hread depth

Anticipationplane
Retreatplane

Strokerate
Settingdepth

1. Stroke
Safetymargin
Gradualdecrease

1 on
Oor -- off

G84

G84
Safety margin ofthe processing upperedge
Torunningaround obstaclesinthe setting axis

G83, constantsettingdepth=(P33-P34)/P36
G83, degressive setting depth

(83, degressive settingdepth
G83,default=1mm

G83, degressive setting depth
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8.5 Standard channel parameters (continued)

Cycle patterns
(onlyifthecycle patterns G86/G87/G88/G89 are used, otherwise freely available)

G86 vector type processing

P100 Coordinate ofthe 1. Axis (x)

P101 Coordinate ofthe 2. Axis (y)

P103 Vector bracketrelatedtothe 1.Achse (x)
P104 Vectorlength

P105 Vectorsplitting

P106 Number of points of positioning

G87scope handling ofaparallelogram

Vectorl Vector2

P100 P110 Coordinate ofthe 1. Axis (x)

P101 P111 Coordinate ofthe 2. Axis (y)

P103 P113 Vector bracketrelatedtothe 1.Achse (x)
P104 P114 Vectorlength

P105 P115 Vectorsplitting

P106 P116 Number of points of positioning

G88gridhandling

Vectorl Vector2

P100 P110 Coordinate ofthe 1. Axis (x)

P101 P111 Coordinate ofthe 2. Axis (y)

P103 P113 Vector bracketrelatedtothe 1.Achse (x)
P104 P114 Vectorlength

P105 P115 Vectorsplitting

P106 P116 Number of points of positioning

G89circle handling

P120 Coordinate ofthe 1. Axis (x) of the pitch diameter centre point
P121 Coordinate ofthe 2. Axis (y) ofthe pitch diameter centre point
P122 Circlediameter

P123 Startbracket

P124 Travelbracket

P125 Vector part

P126 Number of points of positioning
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8.5 Standard channel parameters (continued)

Measuring cycle
(onlyifthe measuring cycle G69 are used, otherwise freely available)

P140 Cycleselection

P141 Safety margin

P143 Measuringrate

P144 Number of measurements atthe same point (>0)
P147 Pointeronthe measuringtolerance data

(P147)+4 Confidenceinterval
P148 Measuring axisinplane system(1...3)

P149 Pointeronthe data of point oftrigger

(P149)+0 XN, pointoftriggerinnegative direction 1. Axis
(P149)+1 XP, pointoftriggerinpositive direction 1. Axis
(P149)+2 YN, pointoftriggerinnegative direction 2. Axis
(P149)+3 YP, pointoftriggerinpositive direction 2. Axis
(P149)+4 ZN, pointoftriggerinnegative direction 3. Axis
(P149)+5 ZP,pointoftriggerin positivedirection 3. Axis

P150 Pointeronthe calibrationing drilling data

(P150)+0 Positionofthe calibrationingdrilling centre point1. Axis (i)
(P150)+1 Positionofthe calibrationingdrilling centre point2. Axis (j)
(P150)+2 Positionofthe calibrationingdrilling centre point 3. Axis (k)
(P150)+3 Calibrationingdrilling diameter

P152 Expecteddrillingdiameter

P154 Pointeronthe measuring data
(P154)+0 Measuring position1. Axis
(P154)+1 Measuringposition2. Axis
(P154)+2 Measuring position 3. Axis

[mm]
[mm]
[mm]
[mm]
[mm]
[mm]

[mm]
[mm]
[mm]

[mm]
[mm/min]

[n]

[mm]

[mm]
[mm]
[mm]

[mm]
[mm]
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8.5 Standard channel parameters (continued)

Channel parameters

P70 Graphical programming environmentwith phase (G12)

Inputleglength [mm]
P71 Graphical programming environmentwith radius (G12)

Inputradius [mm]
P160 U, Originaxis 1 ofthe system UV (Rotating 45) [mm]

Parameterisactivatedinthe block with G45.

P161 V,Originaxis 1 ofthe system UV (Rotating 45) [mm]
Parameteris activatedinthe block with G45.

P163 E Rotatingangle [degree]
Contentisactivatedinthe block with G45.
Conversionofthe coordinates ofthe UV-systeminto
coordinates ofthe XY-system
Xb=(U*cosE-V*sinE) + U0
Yb=(U*sinE +V*cosE) + VO

seealso G45/G56
P165 U additive shiftaxis 1 (rotation G45 planned) [mm]
P166 V additive shiftaxis 2 (rotation G45 planned) [mm]
P168 Eincrementing of the rotating angle (planned) [degree]
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8.5

Standard channel parameters (continued)

System internally parameter

P7000 Parameterareaisusedbythe system
P7999
Offset
-Measuring position 0..31
- Display positions 32... 63
- Program positions 64... 95
-Delta positions 96...127
- Display shifts 128...159
Zoom
P7900 Zoomshotfunction
(P7900with each systemstartisreset)
0 OFF
1 zoomshotON  affectsmachinecoordinates,
indicator positionis notinfluenced
2 zoomshotON  affects programmed coordinates
P7901 zoomshotfactoraxis1
P7902 zoomshotfactoraxis 2
P7932 zoomshotfactor axis 32
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8.5 Standard channel parameters (continued)

ZSM control parameter

P7950 ZSMcommand
0 inthe case of currentmeasurement, the measurementis aborted.
1 startZSM measurement
->P7960to lissettinged
->ifP7960=10 measurementterminates error free.

Internal operational sequence with the measuring start:

Withthe ZSM command ' startZSM measurement‘becomes with the suitable
Measuring axis (P7951) the ZSM Messaufzeichnung activates.

Inaccordance withthe defined measuringlogic of this measuring axis (P12045, byte 4),
becomeswiththe switch edge defined there the ZSMrecording

started. Thefirstedge definesagap/toothchange.

Example: P12045: $0xx xx xx switch edge positively effectively

i.e.. Themeasuredvalue recording starts with a positive switch edge

atthe sensorinput(0/24V-Sprung).

Apositive edge is detected as gap/tooth change —> beginning of the tooth.
Anegative edgeis detected astooth/gap change—> beginning of the gap.

P7951 Axisnumber
Contents log. Axisnumber (1...32)

P7952 Number ofteethwhich canbe measured (max. 250)
With (P7952 <= 3)the BWO ZSM Korrekturalgorithmusis notused.
Inthis case the measured value results overthe arithmeticmeans.
With (P7952=1) P7962 and P7963 are resetafterthe measuring analysis
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8.5 Standard channel parameters (continued)

ZSM control parameter

P7953 ZSMmode
Oor— Measuring analysis ofthe CNC System (default)
CNC Systemleads measuredvaluerecording and measuring analysis off.
WithsuccessP7960:10is settinged

Measuring recording
P7960: 5
|
Measuring analysis
intheCNC
P7960: 10

1 Measuring analysis only externally
CNC Systemleads measuredvaluerecording off.
WithsuccessP7960:8is settinged
externalmeasuring analysis (CNC-DLL, NC program.) becomes with
P7960=8triggered and ZSM status describes P7960:10with success.

Measuring recording
P7960: 8

external
Measuring analysis
P7960: 10

2 Measuring analysisinternally and externally
CNC System executes measured value recordingand measured value
analysis. With errorfree operational sequence P7960:8is settinged.
externalmeasuring analysis (CNC-DLL, NC program.) becomes with
P7960=8triggered and ZSM status describes P7960:10with success.

Measuring recording
P79|60: 5
Measuring analysis
inthe CNC
P7960: 8
|
external
Measuring analysis
P7960: 10
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8.5 Standard channel parameters (continued)

ZSM Statusparameter

P7954 Correctionwindow

[%]
0...100
Herethe ZSM Korrekturalgorithmus can be influenced,
100 ZSMKorrekturalgorithmusineffectivy.
0 ZSMKaorrekturalgorithmusfully effectively
ifOor-- 80

P7955 PointeronZSM measuring dataarray
Contents:
Oor-
>0 Measuring dataafterthe measuredvaluerecording additionally storedin
parameters. Inthe Messdatem array there are nomodulojumps.
<0 Measuringdataafterthe measuredvaluerecording additionally storedin
parameters. Inthe Messdatem array there are modulojumps withround axes.

Example

P7955 100

P100 Number offollowing measuredvalues
P101 1. Measuredvalue

P102 2. Measuredvalue
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8.5

Standard channel parameters (continued)

ZSM Statusparameter

P7960

P7961

P7962

P7963

P7964

P7965

ZSMstatus
Parametermay notbe described.

1

5

10
>10
20
21
22
23
24
25

26
30

measured value recording runs
measuring analysisruns
measurementterminates, measuredvalue errorfree valid (P7950reaches0)
measurementincorrectly oraborted
measurementaborted
no edgeswere detected (message ofthe Interpolator)
division=0determines
fewerthan 1tooth perrotation
measuring recording notcorrectly, missing measuredvaluesinthe dataarray
measuring recording notcorrectly, measuredvalues notcontinuously
up/down-rising

nomeasuredvaluesavailable

incorrectInput, P7951/P7952 check

>100 customized messages during external measuring analysis

Measuredvalue 1 [°]
Toothcenter

Area 0...measureddivision

Parameterisresetwith startZSM measurement

Measuredvalue 2 [°]
Gapcenter

Area: P7962>P7961

Parameterwith startZSM measurementisreset
Withnumberofteeth=1(P7952=1)P7962remainsreset

Measuredvalue 3 [°]
measureddivision

Parameterwith startZSM measurementisreset
Withnumberofteeth=1(P7952=1) P7963remainsreset

Measuredvalue 4 [ numberofteeth]
Numberofteethon360Grad
Parameterwith startZSM measurementisreset

Measuredvalue5 [°]
measuring away

Distance: Atthe beginning offirsttoothto endfinaltooth

Worth actual signed!

Parameterwith startZSM measurementisreset

8-54

Edition 02.2013



CNC 900 PARAMETERS "”,"

8.5 Standard channel parameters (continued)

ZSM Statusparameter

Example ofameasuringflowinthe NC program

N100P7950:1
N110M1
N120P7960<10.110
N130P7960=10.200
N140...

N200...:P7961

{startmeasurement}

{loopre-entry point

{controlroom, to measurementterminates oraborted}
{branch,ifmeasurementof OKONE}

{errorhandling, measurementaborted orerrors}

{measuredvalue process}

AAZ-Input
MT+ / MT-

Tooth Gap

Gap/ Tooth /
Tooth Gap
Change Change

Measured value 1
(P7961)

Gear / Gear segment

4— Axis movement

Measured value 2
(P7962)
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8.5 Standard channel parameters (continued)

Channel parameters
P8000 Axis shifts
P8031

P8000 Shiftaxis 1
P8001 Shiftaxis 2
P8002 Shiftaxis 3
P8003 Shiftaxis4

P8031 Shiftaxis 32
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8.5 Standard channel parameters (continued)

Tool - Data - Interface

P8040 Treadinlocking
Oor-- Treadinlockingisopen
1 Treadinlockingisset
Whenalockingisset, itis prevented thatthe realtime datablock (P8200...)is
written by the system.

Ifthereadinlockingissetand ‘T’ isprogrammedinthe NCblock,the NC program
runisstopedaslongasthe Treadinlockingisset.

Treadinlockingisreset:
-ataNC program start
-when copyingtherealtime datablock into the spindle datablock (P8046: 2).

P8041 Toolchange BLOCKINGinMANUAL mode
content: 0,—:  AllowstoolchangeviaP8043
1 : ToolchangeviaP8043NOT possible

P8042 Mapping Functionfortoolinterface
Byte 1:P8050..P8099fromchanneln
Byte2:P8100..P8149fromchanneln
Byte 3:P8150..P8199fromchanneln
Byte4:P8200..P8249fromchanneln
The mappingisactiveimmediately inwriting ofthe parameter.

P8043 Toolchangeinmanualmode
(Seerelease P8041)
Tooldatablockintothe PLC tool Data of blocks (P8050... P8099)andin
realtime data ofblocks (P8200...) charge.
seealso 8044

Example: P8043:2

Inthe tooldataarray the tool group number 2islooked up.

Actualthe search successfully, becomesthe suitable data of blocks after P8050... and
P8200...copies.

With TOone zeroes.

Ifthe data of blocksis notfound, appears amessage.

Subsequently, intothe autooperationis changed and Z6is called.

atthe end of Z6 to the manual mode one shifts back.

If Z6 does notbecome available actual, instead ofthe programcall (Z6) M6tothe PLC
transmitted.

With activetoolchange DLL command listransmittedtothe DLL, before Z6 on
onecalls.
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8.5

Standard channel parameters (continued)

Tool - Data - Interface

P8044

P8045

Tool Subdataof blocks numberwithtool change inthe HAND operation (P8043)
P8044 mustbe described before P8043!

Contents: -, 0, 1 Maindatablock/1. Subdatablock
2 2.Subdatablock
3 3....

Tooldatastakeup

Byte 1 CMD
Byte 2 CMD Extention

CMD1

Thusthe PLCtool Dataof blocks (P8050..) becomesintothe spindletool
dataofblocks (P8100..) and the offsetting data of blocks (P8150..) copy.
Contents of CMD Extention actual allthe same.

CMD2

Thustherealtime data ofblocks (P8200..) becomesintothe spindle tool datablock
(P8100..)copied.

Additionallyt-read in-barrierisreset. (P8040:0)

With CMD Extention: Channelnumber ofthe real time of data of blocks.

Oor— Umkopierenwithinthe currentchannel

1.8 Umkopierenchannel-spreading
Realtimedataofblocks1..8. Channel (CMD Extention) becomesin
spindletooldatablock (P8100..) ofthe currentchannel copies.
the currentchannelisinthe operatingmode HAND becomes additional
the spindletool datablock (P8100..)intothe offsetting data of blocks
(P8150..) copied.
Thetooldatasetarrayis setto zerowhenthe corresponding toollocation tool.

CMD3

Thusthe spindletool datablock (P8100..) ofthe active channelbecomes
intothe spindletool datablock (P8100..)in CMD Extention defined
Channelumkopiert.

CMD10
Thusthe PLCtool Data of blocks (P8050..) becomesintothe Spindelwerkzeug-
dataofblocks (P8100..) copies.
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8.5 Standard channel parameters (continued)

Tool - Data - Interface

P8046 Tooldatas copyover
1 Therebythe spindletoolsrecord (P8100..) becomesin
offsettingrecord (P8150) copies.

2 Therebythe PLC becomestoolrecord (P8050...) into that
offsettingrecord (P8150) copies.

P8047 Tooldatasplacings
1 Therebythe spindletooldatablock (P8100..) becomesinthe suitable
tooldatablockarray back-stored and afterwardsthe actual
spindletool datablockreset.

IfP8100=0o0r-- (notoolsinthe spindle) this procedure becomes
leaveimmediately.
With active toolchange DLL only command 2 istransmittedtothe DLL.

P8048 Tool group number (t-paragraph from NC program)
(parametertotherealtimeis described)
The parameterisdescribed onlyif‘ T ‘is programmedinthe NC block

P8049 Info NC block containstool-controllingm-function
0 notool-controlling m-function
6 MO6inthe block
16 M16inthe block

P8049isdescribedinthe advance, if Tisprogrammedinthe NC block
P8049isupdated, before the parameterblock P8050...isdescribed.
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8.5 Standard channel parameters (continued)

Tool-Data- Interface

P8050..P8099

currentPLCtool data(Interfaceto PLC)

Here arethetooldatathathas beentransferredtothe PLC.
Thistool dataare loadedinthe flow, withthe tooldataaccording
tothe programmedinthe NC program T.

(seealsoP8049)

specialcase:

Ifthe tool group number (T number)is equal tothe tool group number of
the spindle data, the PLCtooldatais notloaded fromthetool dataarray,
butthe spindle-recordinthe PLC-Toolrecord copied.
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8.5 Standard channel parameters (continued)

Tool - Data - Interface
Organization of the tool datas

Thetype oftool system (Offset=4) inthe tool data block determines, how
toollengthwork:

Type oftool system (Offset=4)
-,0..99 (millingmachine)
500,,599 (centrelathe)

Systemtype Milling machine
Total oftoollength (P8161) and werkzeuglaengen-Korrektur (P8163) workin
the axis, whichis vertically onthe currentprocessing level.

Example

Standard axis allocation

1.2.3.

G17 XY Zlengthworksin Z-axis
G18ZXY lengthworksinY axis
G19Y Z Xlengthworksinxaxis

*—*processing level

Tooldatablock organization

Offset

toolgroup number (t-NR)

toolnumber

toolworkstationinthe magazine

tool Subdata ofblocks

type oftool system (0,,99 =milling machine)

reserves

servicelifecommand

servicelifeactual

servicelife status (Oor— servicelifeof OK, 1 serviceliferun)
type of servicelife

10 radiusofthetool

11 lengthofthetool

12  radiuscorrection

13 lengthcorrection

14  typeoftool(active quadrantO0,,9)

15 customerdataetc.. <—the customizedareastartshere

Oooo~NOoOOTh~WNEO
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8.5

Standard channel parameters (continued)

Tool - Data - Interface

Type of systemcentre lathe

Total oftoollength 1 (P8161)andtoollength 1 correction (P8163)
===> worksinthe 2. evenaxis,

Total oftoollength 2 (P8165) andtoollength 2 correction (P8166)
===> worksinthe 1. evenaxis,

Example

Standard axis allocation

1.2.3.

G17 XYZ length 1worksin Y-axis, length 2works in X-axis

G18 ZXY length 1 worksin X-axis, length 2works in Z-axis

G19 YzZX length 1worksin Z-axis, length2worksin Y-axis
*—*processing level

Tooldatablock organization

Offset

toolgroupnumber (tNR)

toolnumber

toolworkstationinthe magazine

tool Sub data of blocks

type oftool system (500.. 599 =centre lathe)

reserves

servicelife command

servicelifeactual

service life status (0 or— service life of OKONE, 1 service liferun)
servicelifetype

10 radiusofthetool

11 lengthlofthetool

12  radiuscorrection

13 length1correction

14  typeoftool(active quadrantO0,,9)

15 length2ofthetool

16 length2correction

17 customerdataetc.. <—the customizedareastartshere

O©Ooo~NOoOOTh~WNEO
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8.5 Standard channel parameters (continued)

Tool-Data- Interface

P8050 toolgroup number (t-NR)
P8050is nottransferred during the restarting simulation (P8686=1) tothe PLC

P8051 toolnumber, currentnumbering, startingwith 1
Whendescribingthe PLCtool Data of blocks becomes ofthe system P8051 with
serial-number ofthe dataofblocksinthetool dataarray described.
Withthe placing ofthe data of blocks (P8047) this serial-numberbecomes
addressinginthetool dataarray uses.

P8052 toolworkstationinthe magazine
P8053 tool Sub data ofblocks
--,0,1 maindataofblocks/1. Subdatablock
2 2. Subdatablock....
P8054 type oftool system
P8055 reserves
P8056 servicelifecommand
P8057 servicelifeactual
P8058 servicelife status
Oor— servicelife of OKONE
1 serviceliferun
P8059 servicelifetype
P8060 radius ofthetool
P8061 length ofthe tool
P8062 radius correction
P8063 length correction
P8064 type oftool (active quadrantO0... 9)
P8065 userdata <--heretheuserspecificareastarts
P8099
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8.5

Standard channel parameters (continued)

Tool - Data - Interface

Actual spindle tool data block

P8100 Actual spindletool datablock.
: The datablockreferstotheactualtoolinthe spindle.
P8149 Thisdatablockisloaded fromthetool dataarray andwhenlaying back the tool
storedagainintothe array.
P8100 Toolgroup number (T-number)
P8101 Toolnumber (e.g.continuous numbering)
P8102 Toolplaceinthemagazine
P8103 Toolsubdatablock (selected)
P8104 type oftool system
P8105 reserves
P8106 servicelifecommand
P8107 servicelifeactual
P8108 service life status
Oor— servicelife of OKONE
1 serviceliferun
P8109 servicelifetype
P8110 Toolradius
P8111 Toollength
P8112 Radius correction offset
P8113 Length correction offset
P8114 Tooltype (active quadrantO0...9)
P8115 Customerdata <—Herethe customerspecificareabegins
P8149
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8.5

Standard channel parameters (continued)

Tool - Data - Interface

Actual data block

P8150

P8199

P8150
P8151
P8152
P8153
P8154
P8155
P8156
P8157

P8158

P8159

P8160
P8161
P8162
P8163
P8164
P8165

P8199

Actualdatablock.
Thisisthe datablock, whichis calculatedintothe NC program.
Fromthis datablock, itcan notbe storedbacktothe dataarray.

Toolgroup number (T-number)

Toolnumber (e.g. continuous numbering)
Tool placeinthe magazine

Toolsubdatablock (selected)

type oftool system

reserves

servicelifecommand
servicelifeactual

servicelife status
Oor— servicelife of OKONE
1 serviceliferun

servicelifetype

Toolradius

Toollength

Radius correction offset

Length correction offset

Tooltype (active quadrantO0...9)

Customerdata <—Herethe customer specificareabegins
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8.5 Standard channel parameters (continued)

Tool - Data - Interface

Real time data block

Thisisthe datablockthatisloaded fromthe systemtotherealtime:
-T programmedinthe NC block
-TM6 programmed inthe NC block (is notwrittenat T M16)

Specialcase:

Ifthe tool group number (T number)isthe same like the tool group number of a spindle data block, the
PLCtooldataare notloaded fromthetool dataarray, butthe spindle datablockis copiedintothe PLC
tooldatablock.

SeealsoTreadinlocking P8040

With externaltooladministration, the real time data blockis loaded with callingup command 3.

P8200 Toolgroup number (T number)

P8201 Toolnumber (e.g. continuous numbering)
P8202 Toolplaceinthe magazine

P8203 Tool subdatablock (selected)

P8204 Type oftool system
P8205 eserves

P8206 Service lifecommand
P8207 Servicelifeactual

P8208 Toollife status
Oor--toollifeo.k.,
1 toollifeover

P8209 Servicelifetype

P8210 Toolradius
P8211 Lengthofthetool

P8212 Radiuscorrection
P8213 Lengthcorrection
P8214 Tooltype (acitve quadrant0..9)

P8215 Customerspecificarea

P8249
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8.5

Tool data blocks in the overview

Tool data interface
specifies firmly

PLC interface

P8050 P8050
P8051
P8052
P8053

P8058

P8064
P8099 :

:WGN (T no.)

: Continuously no.
: Tool place

: Sub record

: Service life run
P8060 :
P8061 :
P8062 :
P8063 :

Radius
Length
Radius correction
Length correction

: Quadrant

Tx/CMD1

-—

Spindle tool data block

P8047

P8100
P8101
P8102
P8103
P8108

P8100

P8114
P8149 :

:WGN (T no.)

: Continuously no.
: Tool place

: Sub record

: Service life run
P8110 :
P8111 :
P8112 :
P8113:
: Quadrant

Radius
Length
Radius correction
Length correction

Tool
data
placing
CMD2

>

P8045
Tool
data
raise

-~

Offsetting record

P8150 P8150
P8151
P8152
P8153

P8158

P8164
P8199 :

:WGN (T no.)

: Continuously no.
: Tool place

: Sub record

: Service life run
P8160 :
P8161 :
P8162 :
P8163 :

Radius
Length
Radius correction
Length correction

: Quadrant

P8046

Tx MO06

Tx M16

Standard channel parameters (continued)

Tool data array

freely definably
P21000:1 WGN (T no.) gl75
P21001 : Continuously no. specifies
P21002 : Tool place at the
P21003 : Sub record inni
P21008 : Service life run gfe ,?rllremt?c%
P21010 : Radius
P21011 : Length of blocks,
P21012 : Radius correction here:
P21013 : Length correction q175:21000
P21014 : Quadrant
P21020 :2 WGN (T no.) ql78
P21021 : Continuously no. specifies
P21022 : Tool place amount of
P21023 : Sub record that
P21028 : Ser\(ice life run parameter
P21030 : Radius one
P21031 : Length tool kit
P21032 : Radius correction oot Kit,
P21033 : Length correction here
P21034 : Quadrant q178:20
P21040 :3 WGN (T no.)
P21041 : Continuously no.
P21042 : Tool place
P21043 : Sub record
P21048 : Service life run
P21050 : Radius
P21051 : Length
P21052 : Radius correction
P21053 : Length correction
P21054 : Quadrant

| |

I | Specifies

I ; amount of

| I that

| , tool of

f e e e e e e - - blocks
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8.5 Standard channel parameters (continued)

Channel specific definition of the M functions

Information foraM -function

Byte
MSB LSB

0 ——— no pre path transfer
1 ——  pre path M function

0 no after path transfer
1 after path M function

0 flying transfer
1 stop, i.e. CNC offers
acknowledgement of the M function

1 with synchronisation (M01)

1 with branch

0 M function becomes in the simulation with
do not restart executed
- with M6 M16 is simulated,
in order to take into consideration who things data
- M cycles are not executed
- M functions do not become at PLC
transferred

1 M function is executed in the simulation when
restarting

1 M function is interpreted as cycle call

P8250 Channel-specific definition ofthe M functions
seetablestartingfromP11050, seealsoq158
Here 1000 channel-specific M functions can be specified.
Note: Amodificationin P8250.. becomeswith a operating modes changes
by HAND after AUTO effectively.
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8.5 Standard channel parameters (continued)

Definition of the M functions

P8250 M 03 02 01 00 P8300 M 203 202 201 200
P8251 M 07 06 05 04 P8301 M 207 206 205 204
P8252 M 11 10 09 08 P8302 M 211 210 209 208
P8253 M 15 14 13 12 P8303 M 215 214 213 212
P8254 M 19 18 17 16 P8304 M 219 218 217 216
P8255 M 23 22 21 20 P8305 M 223 222 221 220
P8256 M 27 26 25 24 P8306 M 227 226 225 224
P8257 M 31 30 29 28 P8307 M 231 230 229 228
P8258 M 35 34 33 32 P8308 M 235 234 233 232
P8259 M 39 38 37 36 P8309 M 239 238 237 236
P8260 M 43 42 41 40 P8310 M 243 242 241 240
P8261 M 47 46 45 44 P8311 M 247 246 245 244
P8262 M 51 50 49 48 P8312 M 251 250 249 248
P8263 M 55 54 53 52 P8313 M 255 254 253 252
P8264 M 59 58 57 56 P8314 M 259 258 257 256
P8265 M 63 62 61 60 P8315 M 263 262 261 260
P8266 M 67 66 65 64 P8316 M 267 266 265 264
P8267 M 71 70 69 68 P8317 M 271 270 269 268
P8268 M 75 74 73 72 P8318 M 275 274 273 272
P8269 M 79 78 ' 76 P8319 M 279 278 277 276
P8270 M 83 82 81 80 P8320 M 283 282 281 280
P8271 M 87 86 85 84 P8321 M 287 286 285 284
P8272 M 91 90 89 88 P8322 M 291 290 289 288
P8273 M 95 94 93 92 P8323 M 295 294 293 292
P8274 M 99 98 97 96 P8324 M 299 298 297 296
P8275 M 103 102 101 100 P8325 M 303 302 301 300
P8276 M 107 106 105 104 P8326 M 307 306 305 304
P8277 M 111 110 109 108 P8327 M 311 310 309 308
P8278 M 115 114 113 112 P8328 M 315 314 313 312
P8279 M 119 118 117 116 P8329 M 319 318 317 316
P8280 M 123 122 121 120 P8330 M 323 322 321 320
P8281 M 127 126 125 124 P8331 M 327 326 325 324
P8282 M 131 130 129 128 P8332 M 331 330 329 328
P8283 M 135 134 133 132 P8333 M 335 334 333 332
P8284 M 139 138 137 136 P8334 M 339 338 337 336
P8285 M 143 142 141 140 P8335 M 343 342 341 340
P8286 M 147 146 145 144 P8336 M 347 346 345 344
P8287 M 151 150 149 148 P8337 M 351 350 349 348
P8288 M 155 154 153 152 P8338 M 355 354 353 352
P8289 M 159 158 157 156 P8339 M 359 358 357 356
P8290 M 163 162 161 160 P8340 M 363 362 361 360
P8291 M 167 166 165 164 P8341 M 367 366 365 364
P8292 M 171 170 169 168 P8342 M 371 370 369 368
P8293 M 175 174 173 172 P8343 M 375 374 373 372
P8294 M 179 178 177 176 P8344 M 379 378 377 376
P8295 M 183 182 181 180 P8345 M 383 382 381 380
P8296 M 187 186 185 184 P8346 M 387 386 385 384
P8297 M 191 190 189 188 P8347 M 391 390 389 388
P8298 M 195 194 193 192 P8348 M 395 394 393 392
P8299 M 199 198 197 196 P8349 M 399 398 397 396
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8.5 Standard channel parameters (continued)

Definition of the M functions

P8350 M 403 402 401 400 P8400 M 603 602 601 600
P8351 M 407 406 405 404 P8401 M 607 606 605 604
P8352 M 411 410 409 408 P8402 M 611 610 609 608
P8353 M 415 414 413 412 P8403 M 615 614 613 612
P8354 M 419 418 417 416 P8404 M 619 618 617 616
P8355 M 423 422 421 420 P8405 M 623 622 621 620
P8356 M 427 426 425 424 P8406 M 627 626 625 624
P8357 M 431 430 429 428 P8407 M 631 630 629 628
P8358 M 435 434 433 432 P8408 M 635 634 633 632
P8359 M 439 438 437 436 P8409 M 639 638 637 636
P8360 M 443 442 441 440 P8410 M 643 642 641 640
P8361 M 447 446 445 444 P8411 M 647 646 645 644
P8362 M 451 450 449 448 P8412 M 651 650 649 648
P8363 M 455 454 453 452 P8413 M 655 654 653 652
P8364 M 459 458 457 456 P8414 M 659 658 657 656
P8365 M 463 462 461 460 P8415 M 663 662 661 660
P8366 M 467 466 465 464 P8416 M 667 666 665 664
P8367 M 471 470 469 468 P8417 M 671 670 669 668
P8368 M 475 474 473 472 P8418 M 675 674 673 672
P8369 M 479 478 477 476 P8419 M 679 678 677 676
P8370 M 483 482 481 480 P8420 M 683 682 681 680
P8371 M 487 486 485 484 P8421 M 687 686 685 684
P8372 M 491 490 489 488 P8422 M 691 690 689 688
P8373 M 495 494 493 492 P8423 M 695 694 693 692
P8374 M 499 498 497 496 P8424 M 699 698 697 696
P8375 M 503 502 501 500 P8425 M 703 702 701 700
P8376 M 507 506 505 504 P8426 M 707 706 705 704
P8377 M 511 510 509 508 P8427 M 711 710 709 708
P8378 M 515 514 513 512 P8428 M 715 714 713 712
P8379 M 519 518 517 516 P8429 M 719 718 717 716
P8380 M 523 522 521 520 P8430 M 723 722 721 720
P8381 M 527 526 525 524 P8431 M 727 726 725 724
P8382 M 531 530 529 528 P8432 M 731 730 729 728
P8383 M 535 534 533 532 P8433 M 735 734 733 732
P8384 M 539 538 537 536 P8434 M 739 738 737 736
P8385 M 543 542 541 540 P8435 M 743 742 741 747
P8386 M 547 546 545 544 P8436 M 747 746 745 744
P8387 M 551 550 549 548 P8437 M 751 750 749 748
P8388 M 555 554 553 562 P8438 M 755 754 753 752
P8389 M 559 558 557 556 P8439 M 759 758 757 756
P8390 M 563 562 561 560 P8440 M 763 762 761 760
P8391 M 567 566 565 564 P8441 M 767 766 765 764
P8392 M 571 570 569 568 P8442 M 771 770 769 768
P8393 M 575 574 573 572 P8443 M 775 774 773 772
P8394 M 579 578 577 576 P8444 M 779 778 77 776
P8395 M 583 582 581 580 P8445 M 783 782 781 780
P8396 M 587 586 585 584 P8446 M 787 786 785 784
P8397 M 501 590 589 588 P8447 M 791 790 789 788
P8398 M 595 594 593 592 P8448 M 795 794 793 792
P8399 M 599 598 597 596 P8449 M 799 798 797 796

8-70 Edition 02.2013



CNC 900 PARAMETERS "”,"

8.5 Standard channel parameters (continued)

Definition of the M functions

P8450 M 803 802 801 800
P8451 M 807 806 805 804
P8452 M 811 810 809 808
P8453 M 815 814 813 812
P8454 M 819 818 817 816
P8455 M 823 822 821 820
P8456 M 827 826 825 824
P8457 M 831 830 829 828
P8458 M 835 834 833 832
P8459 M 839 838 837 836
P8460 M 843 842 841 840
P8461 M 847 846 845 844
P8462 M 851 850 849 848
P8463 M 855 854 853 852
P8464 M 859 858 857 856
P8465 M 863 862 861 860
P8466 M 867 866 865 864
P8467 M 871 870 869 868
P8468 M 875 874 873 872
P8469 M 879 878 877 876
P8470 M 883 882 881 880
P8471 M 887 886 885 884
P8472 M 891 890 889 888
P8473 M 895 894 893 892
P8474 M 899 898 897 896
P8475 M 903 902 901 900
P8476 M 907 906 905 904
P8477 M 911 910 909 908
P8478 M 915 914 913 912
P8479 M 919 918 917 916
P8480 M 923 922 921 920
P8481 M 927 926 925 924
P8482 M 931 930 929 928
P8483 M 935 934 933 932
P8484 M 939 938 937 936
P8485 M 943 942 941 940
P8486 M 947 946 945 944
P8487 M 951 950 949 948
P8488 M 955 954 953 952
P8489 M 959 958 957 956
P8490 M 963 962 961 960
P8491 M 967 966 965 964
P8492 M 971 970 969 968
P8493 M 975 974 973 972
P8494 M 979 978 977 976
P8495 M 983 982 981 980
P8496 M 987 986 985 984
P8497 M 991 990 989 988
P8498 M 995 994 993 992
M

P8499 999 998 997 996
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8.5 Standard channel parameters (continued)
Messages
P8500 Message system causes abortofallchannels
P8501 Message high - priority causes abortofthe channel
P8502 Message low - priority causesstop ofthe channel
P8503 Message onlydisplay
P8504 Additionalinformation ofaxis
P8505 Additionalinformation 1 formessage Infol inthe picture withkey*?’
P8506 Additionalinformation 2 formessage Info2 inthe picture withkey *?’
P8507 Additionalinformation3 Info3 inthe picture withkey *?’
P8508 Acknowledgementofpending CNC messages

(seealsoql57)
P8509 Actually displayed message (parameter ofthe PLC one describes)

Bytel Message paragraph

Byte2 Message paragraph

Byte 3 Channelnumber(1...8)

Byte4 Axisparagraph(1...32)

(Parameterisdescribed by PLC)

Whenmessage numbers between 3000 ... 3999, the messageisonly entered
inthe sample bufferwhenP11263was notdescribed.

(seealsoP11263)
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8.5 Standard channel parameters (continued)

Channel locking

P8510 Automatictransmissionlocking
Thelockingsthatare defined here are activatedinthe AUTOMATIC mode.
Activating can be done with the mode of operation changeover (seealsoP11010...)

ByteO
Bit0O Parameterlockingl  (seealsoparameter statusbyte 3)
Bitl Parameterlocking2  (seealsoparameter statusbyte 3)
Bit2 Parameterlocking3  (seealsoparameter status byte 3)
Bit3 Parameterlocking4  (seealsoparameter statusbyte 3)

Byte 3
BitO NC-memorylocking
Bitl Cycle-memorylocking

P8511 Removal ofthe parameter barrierforNC program

Forthe parameterbarriers defined here one becomesinthe AUTO operation
Parameterallocation offthe NC program out certified.

Byte 1 BitO
Bit1
Bit2
Bit3

Parameterbarrier1 (seealso parameter status byte 3)
Parameterbarrier2 (seealso parameter status byte 3)
Parameterbarrier 3 (seealso parameter status byte 3)
Parameterbarrier4 (seealso parameter status byte 3)
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8.5

Standard channel parameters (continued)

Channel informations

P8540

P8549

P8550

P8551

P8552

P8553

P8554

P8555

P8556

P8559

P8561

M function - interface diagnosis

Diagnostic parameteronly described with active PLC<>CNC
interface diagnosis. (P11280=1)

Bytel M function paragraph

Byte2 M function paragraph

Byte 3 Mfunctiondefinition

Channelnumber,ispre-allocated.
Contents 1withchannel 1
Contents 2with channel 2

Contents8withchannel 8
Number of axes ofthis channel, is obtained when the switching onroutine.

Finalaxisinthe channel (logical axis paragraph)
Afterthe switching onroutine one obtains.

Mappingtestparameter
Mode of operation: P8553isdescribedwithap-paragraph, sees P8554.

Those obtainsthe Procedure called whendescribing the parameter P8553
g paragraphthis parameterandthis writes after P8554.

Actualwork area, switches zero pointblocks over
Oor-- Invalidworkarea

1 1. Record ofthe zero points actively
2 2. Record ofthe zero points actively

Mask for suppressed shiftswhen activating a zero point

inthe AUTOMATIK operation.

Contents: Bitinformation

Example: P8556 =4 (00000100)

==>withthe nextzero pointcallbecomes 3. Shiftdoes notconsider

Controlrooms onend of block acknowledgementwith M function with stop
Oor-- ok
1 Waitforacknowledgement (blockrelease)
(CNCwaitsforthe PLC Acknowledgement of am-function with stop)

Dripfeed bufferlevel
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8.5

Standard channel parameters (continued)

Channel informations

P8570...

P8570

P8577

P8578

P8679

Actualreference pointdisplay

1stdisplayfield Content:  1..32logicalaxisnumber
Onodisplay
8thdisplayfield

Number of max. reference pointdisplaysinthe statusline,
if P8578 <axis number ofthelastchannelaxis, the reference pointdisplays
are showingthe subsequentreference points.

Allreference pointstaken
Oor-- Notallreference pointstaken
1 Allreference pointsinthe channeltaken
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8.5 Standard channel parameters (continued)

Channel informations

P8580 Actual organization ofthe actual positiondisplay
: Thisparameterareais setbythe operating system.
P8587 (may notbewritten).

P8580 Number ofthedisplayfield
Content:  1..32logicalaxisnumber
0 noaxisdisplay
Bytel displayfield 1
Byte2 displayfield 2
Byte 3 displayfield3
Byte4 displayfield4

P8581 Number ofthedisplayfield
Bytel displayfield5
Byte2 displayfield 6
Byte 3 displayfield 7
Byte4 displayfield8

P8587 Number ofthe displayfield 29..32

P8588 Maximumnumber of actual displayfields
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8.5

Standard channel parameters (continued)

Channel informations

P8590
P8597

P8590

P8591

P8597

P8598

Standard (customer specific) organization of the actual position display
Ateach operating mode change, the here defined actual positiondisplay is activated.

Number ofthedisplayfield

Content:  1..32logicalaxisnumber
0 noaxisdisplay

Bytel displayfield 1

Byte2 displayfield 2

Byte 3 displayfield 3

Byte4 displayfield4

Comment:
Withthe describing of P8590 the Istpositionsanzeige is again structured.
(trigger parameters)

Paragraphoftheindicationarea
Bytel displayfield5
Byte 2 displayfield6
Byte 3 displayfield 7
Byte4 displayfield8

Paragraph oftheindicationarea