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Preface

The EMCO WinNC SINUMNERIK 810/820 M Milling Software is part of the
EMCO training concept on PC-basis.

This concept aims at learning the operation and programming of a certain
machine control on the PC.

The milling machines of the EMCO PC MILL und CONCEPT MILL series can
be directly controlled via PC by means of the EMCO WinNC forthe EMCO MILL.

The operation is rendered very easy by the use of a digitizer or the control
keyboard with TFT flat panel display (optional accessory), and it is didactically
especially valuable since it remains very close to the original control.

This manual does not include the whole functionality of the control software
SINUMNERIK 810/820 M Milling, however emphasis was laid on the simple
and clear illustration of the most important functions so as to achieve a most
comprehensive learning success.

In case any questions or proposals for improving this manual should arise,
please contact us directly:

EMCO MAIER Gesellschaft m. b. H.
Department for technical documentation
A-5400 Hallein, Austria

All rights reserved, reproduction only by authorization of Messrs. EMCO MAIER
© EMCO MAIER Gesellschaft m.b.H., Hallein 2003
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KEY DESCRIPTION

A: Key Description

Control Keyboard, Digitizer Overlay
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EMCO WiNNC SINUMERIK 810/820 M

KEY DESCRIPTION

7 8 9 -
X c Z Q @
4 5 6 *
I J K S B <A
1 2 3 -
D L P R
+/. 0 ; = -
M S T H LF

Address and numeric keyboard ofthe SINUMERIK
810M

Key Functions

10

Inputkey
Deleteinput/operatormessage
Deleteword/block

Alterword
Searchaddress/block/word
Cursorup/down
Cursorleft/right
Pageup/down
Acknowledgealarm

Actual positionin doublesize letters

Address and Numeric Keyboard

SINUMERIK 810M:

Withthe SHIFT key (atthe toprightedge) you can
selectthe secondkeyfunction.

Pressing again this key selects the first function
again.
AfterinputofaNC address (letter) the SHIFT functions
isactive automatically

6
K functionK
D [ hl
ﬁ S function6
K

SINUMERIK 820M:
Every address ornumberhasitsown key.

A2
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KEY DESCRIPTION

Machine Control Keys

The machine keysareinthelowerpartofthe control
keyboard ordigitizeroverlay.
Dependingontheused machine and accessory not
allofthesefunctionsare active.

°
i
B ke EEE -
EE EBNE EE8 OEE - -
B L . Esls T
BEOO ..
] W%
Machine controlkeyboard

DRY
SKIP
OPT.

L
L]

6070 80

Wl

.‘& al QQQQ

Machine controlkeyboard ofthe EMCO PC- Mill Serie

SKIP SKIP (skip blocks willnot be executed)
b DRY RUN (test run of programs)
ngp OPTSTOP (program stop at M01)
7 RESET
Single blockmachining
@ @ Programstop/ programstart
4]
: @ manualaxismovement
F
? Approachingthereference pointinallaxes
wWe M Feedstop/feedstart

J
|

| |— Spindle override lower/100%/ higher

|
|
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=Q)| =< Spindelstop/spindle start; spindle startin JOG and INCL1...INC10000 mode:
Clockwise: perss|=i<D|key short, Counterclockwise: press|=<p> min. 1sec.
Open/closedoor
& Swiveldividinghead
L’.’.] ‘ Open/close clampingdevice
@ Swiveltoolturret
ol Coolanton/off
VIS AUX OFF / AUX ON (auxiliary drives off / on)
w3 3
o
B et
EDIT Modeselector
_E’ 10_005|
4= >
60 70 80
40 90
20 100
10
6 110
2 . Feed/rapidfeed override switch
0
W %

EMERGENCY OFF (Unlock: pull out button)

4@

Key switchforspecial operations (siehe Maschinenbeschreibung)

S
?

AdditionalNCstartkey

Additionalkey clampingdevice

Consentkey

Oe®

Nofunction

/
) ©
—
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EMCO WINNC SINUMERIK 810/820 M
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KEY DESCRIPTION

Screen with Softkeys

E © [¢)
q O 0 ) O 9
7 8 9 10
Screenwith softkeys

Atthe operatingfield the following partsare defined:

0 N o 0o b~ W N P

9

Display ofthe mode

Display ofthe operating conditions
Display of alarm number, text (comment)
Display of notesto the operator

Display ofinputsfromthe keyboard
Display ofthe channelnumber

Display ofthe softkey functions

Key'jump backtoahigherlevelmenu" (key F2 at
thePC)

Softkeys (keys F3 - F7 at the PC)

10 Key "Furtherfunctionsin the same menu" (key

F11atthe PC)

Softkeys (9) are keys with multiple meaning. The
valid meaningwill be displayed atthe bottomline (7)
ofthescreen.

A7
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Basics

B: Basics

Reference pointsinthe working area

Reference Points of the EMCO
Milling Machines

M = Machine zero point

Anunchangeablereference pointestablished bythe
machine manufacturer.

Proceeding from this point the entire machine is
measured.

Atthe sametime "M"isthe origin of the coordinate
system.

R = Reference point

A position in the machine working area which is
determined exactly by limitswitches. The slide posi-
tions are reported to the control by the slides
approachingthe,,R“.

Required afterevery powerfailure.

N = Tool mount reference point

Starting pointforthe measurementofthetools.,,N*
liesatasuitable pointonthetoolholdersystemand
isestablished by the machine manufacturer.

W = Workpiece zero point

Starting pointforthe dimensionsinthe partprogram.
Canbefreely established by the programmerand
moved asdesired withinthe part program.
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Basics

Zero offsetfrommachine zero point Mto
workpiece zero point W

Y

Absolute

+X

Absolute coordinatesreferto a fixed point, incre-

mental coordinatesto the tool position

Zero offset

WithEMCO miling machinesthe machine zero point
"M"liesontheleftfrontedge ofthe machine table.
This position is unsuitable as a starting point for
dimensioning. With the so-called zero offset the
coordinate system canbe movedtoasuitable point
inthe working areaofthe machine.

Inthe setting datazero offsetare fouradjustable zero
offsetsavailable.

Whenyou define avalue inthe offsetregister, this
valuewillbe considered with callupin program (G54
-G57) and the coordinate zero pointwill be shifted
fromthe machine zero Mto the workpiece zeroW.

The workpiece zero point can be shifted within a
program with "G58, G59 - programmable zero
offset"inany number.
Moreinformationsseeincommand description G58,
Gho.

Coordinate System

The X coordinatelies paralleltothe frontedge ofthe
machine table, the Y coordinatelies parallelto the
side edge ofthe machinetable, theZcoordinateis
verticaltothe machinetable.

Z coordinate values in minus direction describe
movementsofthetoolsystemtowardsthe workpiece,
valuesin plusdirectionaway fromthework piece.

Coordinate System with

Absolute Programming

The origin ofthe coordinate systemliesinthe machine
zero point"M" or afterazero offsetinthe work piece
zero point"W".

Alltarget pointsare described fromthe origin ofthe
coordinate system byindication oftherespective X,
Y andZdistances.

Coordinate System with

Incremental Programming

The origin of the coordinate systemlies atthe tool
mountreference point"N"oratthetooltip afteratool
call-up.

Withincremental programming the actual pathesof
thetool (from pointto point) are described.
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WinNC Sinumerik M (c) EMCO
AUTOMATIC
SETTINGDATA ZERO OFFSET (G54)
ZERO OFFSET ZERO OFFSET ADDITIVE
X 0 X 0
Y 0 Y 0
z 0 A 0
G54 F Gb5 F G566 5 G578 F7

Input pattern forzero offset G54

WInNC Sinumerik M (c) EMCO
JOG
SETTINGDATA COORDINATE ROTATION

>>» P>
cooo

[eNe)

F3 F4 F5 F6 F7

Input patternforcoordinate rotation

Input of the Zero Offset

Fourzero offsets can be entered (e.g. forfour diffe-
rentclampingdevices).

= Press the softkey SETTING DATA in any mode.
=« Press the softkey ZERO OFFSET.

= Thescreenshowstheinput patternforzero offset
G54. The particular offsets G54 - G57 can be
selected withsoftkeys.

= BelowZERO OFFSETthe measured values(e.g.:
X,Y,Z=distance machine zero point-work piece
zero point) are entered.

= Correctionstothisvaluescanbe entered below
ZO ADDIT..These correctionswillbe added.

= MovetheCursortothevaluetobe alteredwiththe

ers (I [=/=
= Enternewvalue and pressthe key.

=« Theinverseinput mark jumpsto the nextinput
field.

Input of the Coordinate Rotation

Acoordinaterotation canbe programmedforevery
zero offset. Thiscoordinaterotation becomesactive
with calling up the zero offset.

= Press the softkey SETTING DATA in any mode.

= Extendthe softkeyline (key) and pressthe

softkey ROTAT. ANGLE.

< The screen shows the input pattern for the
coordinate rotation. The singlerotationsfor G54
-G57 canbeenteredinthis pattern, therotations
for G58 and G59willbe determinedinthe CNC
program.

= Movethe cursortothevaluetobe altered withthe

<[l lIE =
= Enterthenewvalue and pressthe key.

= Theinverse input mark jumpsto the nextinput
field.
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Lengthcorrection

CutterradiusR

N
/

—
—

type 10

Tooltype

Tool Data Measuring

Aimofthetooldatameasuring:

The controlshould use the tooltip orthe tool centre
pointfor positioning, notthe toolmountreference
point.

Every tool which is used for machining has to be
measured. The distance betweentool tip and tool
mountreference pointisto be measured.

Inthe so-called toolregisterthe measured length
corrections, the cutterradiusandthe cutter position
canbestored.
EverytooloffsesthumberD1-D99isrelatedtoa
tool.

The correctionnumber canbe anyregisternumber,
buthasto be consideredwithtool callin program.

Example
Thelength correctionsofatoolinte toolturretstation
4have beenstored ascorrectionnumber4l.

Tool callin program: T4 D41 L96
or: T4 D41 M6

The addressT marksthe positioninthe toolturret,
theaddressD marksthe correctionnumberbelonging
toit. The cycle L96includesthe execution ofthe tool
change (dependingonthe machine)inthe program.
Usethe command M6, ifyouwantto changethetool
with OVERSTORE.

Inserting cutter radius is only necessary for using
cutterradius compensation with thistool.

Foractive X-Y plane (G17):

The tooldatameasuring occursfor:

L1: inZdirectionabsolute from point"N"
R: cutterradius

Type: cutterposition1-9

The tooldata measuring occursfortype 10:
L1: inZdirectionabsolute from point"N"
Type: drilingtool 10, milling tool 20

Forallotheractive planesLlisalwayscalculated as
vertical axistothe active plane.
Inthe following the common case G17isdescribed.

With "WEAR" occurs the correction of not exact
measured tooldata or of worntools afterseveral
machiningruns. Theinserted lengthwillbe added or
subtractedfromthe geometry ofthetoolincrementally.

L1+/-..... Incremental
R+/-...... Incremental

B
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WinNC Sinumerik M {c) EMCO

AUTOMATIC

TOOL OFFSET

Actual tool offset no.

D1 Tool number
Type

L1 Geometry

L2 Geometry
Diameter/Radius
L1 Wear

L2 Wear
Diameter/Radius
L1 Base

L2 Base

QCOoO~NO OB WN-=O0O

-
5}

F4

Input patternfortooldata

F5

o
3

cooooooooo

o]

F7

Input of Tool Data

Select the softkey TOOL OFFSET in any mode.
Thescreenshowstheinput patternfortool data.

« Selectthe desired tool offsetnumberwith the

keys and orby entry ofthe correction
numberandthekey"search" (e.g.).

= Position the Cursor (invers mark) with the keys

{ f M { H*}and{—»}tothe desired input

field.

Enterthe desired value withthe numerickeyboard.
The entered value willbe shown atthe inputline
ofthescreen.

= Storethe correctionvaluewiththe key inthe

tool offsetregister.

The cursorjumpsto the nextinput positionresp.
afterinputofthe lastvalue to thefirst value ofthe
nexttool offsetnumber.

Additive inputwith, deletewith.

B 5 EI“““
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Traverse with the toolmountreference pointonto
the metering clockwork ormeasuring cell

Traverse with the tooltip onto the metering
clockworkormeasuring cell

Tool Data Measuring with a
Metering Clockwork
or a Measuring Cell

Sequence of operation

= Setup the metering clockwork orthe measuring
cellsointheworking area, thatthe measuring point
canbereachedwiththetoolmountreference point
andwith alltoolsto be measured.

= Changetothemode JOG.

= Traverse with the toolmountreference pointonto
the metering clockworkandsetittozero orontothe
measuring celluntilthe lamplightsup.

= NotethefirstZvalue (Z1), whichisdisplayed atthe
screen.

Note

Atthe EMCOPC MILL100the toolmountreference
pointis on the face centre of the reference tool.
Clampthistoolforthe sequence described above.

= Clampthetooltobe measured andtraversewithit
ontothe metering clockwork untilOisdisplayed or
ontothe measuring celluntilthe lamp lightsup.

= NotethesecondZvalue (Z2), whichisdisplayed at
thescreen.

= The differencez2-Zlisthe length correction L1 of
thetool.

= Insert L1 for the corresponding tool correction
numberintotheinput patternfortooldata.

= Inserttooltype 10 or 20, for type 20 also the tool
radius.

= Clamp nexttooland traverse onto the metering
clockwork ormeasuring celletc..
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OPERATING SEQUENCES

C. Operating Sequences

Survey Modes

AUTOMATIC —P'

For working off a part program the control calls up
block after block and interprets them.

The interpretation considers all corrections which are
called up by the program.

The so-handled blocks will be worked off one by one.

VW
JOG A N,

Withthe JOG keysthetool can be traversed manually.
In the submode OVERSTORE (softkey) you can
switch on the spindle and swivel the tool holder.

MDI-AUTOMATIC '

You can enter blocks of a part program in the
intermediate store.

The control works off the inserted block and deletes
the intermediate store for new entries.

REFPOINT $

This mode is used to approach the reference point.

With reaching the reference point the actual position

store is set to the value of the reference point

coordinates. By that the control acknowledges the

position of the tool in the working area.

With the following situations the reference point has

to be approached:

e After switching on the machine

» After mains interruption

» After alarm "Approach reference point" or "Ref.-
point not reached".

» Aftercollisions or if the slides stucked because of
overload.

INC FEED 1 ... INC FEED 10 000

1 | 10000|
In this mode the slides can be traversed for the

desired increment (1 ... 10000 in pm / 10*inch) with

—

means of the JOG keys | -X H+x‘ -Y || +Y

AR VAN

The selected increment must be larger than the
machine resolution (smallest possible traverse
distance), otherwise no movement occurs.
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Approach the Reference Point

By approaching the reference point the control will be
synchronized with the machine.

» Select the mode REFPOINT (after starting the
software REFPOINT is active automatically).

Press the JOG keys or to approach the

reference point in X, analogous for Y and Z.

* With the key EEE all axes will be approached

automatically (PC keyboard).

Danger of collisions

Take care of obstacles in the working area (clamping
devices, clamped workpieces, etc.).

After reaching the reference point the position of the
reference point will be displayed at the screen as
actual position. Now the control is synchronized with
the machine.

Input of the Gear Position

(only for EMCO PC Turn 50)

For that the control can supervise the correct spindle
speed, the selected gear (belt) position of the machine
must be entered.

» Press the softkey SETTING DATA in any mode.
» Extend the displayed softkey menu with

the key .

» Press the softkey spindle.

» Move the cursor to the input field (Spindle gear
stage" and enter the corresponding gear position..
1 gear position 1 120 - 2000 U/rev
2 gear position 2 280 - 4000 U/rev

Setting of Language and
Workpiece Directory

* Press softkey SETTING DATA

» Expand the softkey line with the key and

press the Softkey GENERAL DATA
» Intheinput pattern you can set the language and
the work piece directory.

Workpiece directory

Inthe workpiece directory the CNC programs created
by the operator will be stored.

The workpiece directory is a subdirectory of the
directory in which the software was installed.

Enter the name of the workpiece directory with the
PC keyboard, max. 8 characters, no drives or pathes.
Not existing directories will be created.

Active language

Selection from installed languages, the selected
language will be activates with restart of the
software.

Input with PC keyboard:

e DT for German

« EN for English

* FRfor French

« SP for Spanish

« NL for Netherlands

c2
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&

Insert Block

Position the cursor before the block, that should
follow the inserted block and enter the block to be
inserted.

Delete Block

Position the cursor before the block, enter block
number (if no block number: NO) and press key.

Insert Word

Position the cursor before the word, that should
follow the inserted word and enter the word (address

and value) to be inserted and press .

Input of Programs

Part programs and subroutines can be entered in the
modes

JOG

AUTOMATIC

INC 1...INC 10 000 and

REFPOINT.

Call up an existing or new program

» Press softkey PART PROGRAM
» Press softkey EDIT
» Enter program number %... or L...
» Press softkey SELECT PROGRAM
Blocks in an existing program will be displayed.

Input of a Block

Example:

Block number (not necessary)
1. word

2. word

LineFeed - block end (with PC keyboard ‘J )

Alter Word

Position the cursor before the word to be altered,
enter word and press .

Delete Word

Position Cursor before the word to be deleted, enter

address (e.g. X) and press key .
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-0 x]

AUTOMATIC
CONTOUR LINE - CIRCLE
v\ Go3
"/ Go02

Ep2

Epl \\

L

Wa

Epl
EP2

OXN®>

MEMORY™ SELECT ™ STORE F°
MENU MEMORY

Input pattern for guiding line-circle

F6 DELETE
PARAM.

F7

Program Input with Guiding Function

In an openend program you can enter blocks guided
by menues.

Frequently used G and M commands are displayed
as softkey functions.

Itis also possible to enter predefined contour drafts
without need to calculate intermediate positions.

Example: Program contour draft line - circle

¢ Press softkey GUIDING

¢ Press softkey GEOM. PATH

* Press softkey LINE - CIRCLE

» The input pattern beside will be displayed. The
selected contour draft (line-circle) is displayed
graphically.

» Enter with the keyboard the input values one by
one.

» If in the input fields several values are in curved
brackets only one of this values must be entered.
Ifyou have entered several values, you can delete
the odd values with the softkey PARAM. DELETE.

» Press the softkey STORE, SOTRE MENU or
STORE SELECT when input is finished.

* Nowthe contour draft will be stored as blockin the
program with all the entered geometry values.
The software automatically creates a block end
(LF) and displays the inserted block.

Program Input with CAD/CAM Systems

Principially NC programs can be read in from CAD/
CAM systems into WinNC SINUMERIK 810/820 M.

Act as following:

» The NC program has to be created in the format
of the SINUMERIK 810/820.

* The file has to be renamed.
The NC programs of the Control System are
stored as following:
YMPFXXXX...... main program
Y%SPFEXXXX ...... subprogram
(XXXX wevvevnnnnnnnns program number)
E.g.: Rename with WINDOWS File Manager:
From: PART1.81M
To: %MPF123

* Import the program with DATA IMPORT (see
Data Input/Output).

C4
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AUTOMATIC
DATA INPUT

Available memory: 62589 Zeichen

Data type:
Interface no. for data in: 2
Interface allocation: 1 =RTS-LINE

2 = RTS-LINE

DATA-INF® DATA- F BTR P
START ouT START

Program Administration

Press softkey PART PROGRAM
Press softkey PROGR.- HANDLE
In the softkey line the functions
COPY

RENAME

DELETE

will be displayed

Copy Program

Example:

Enter with keyboard

%88=%5

Press the softkey COPY

The software copies the program %88 and stores
it again with the program number %5.

The program %88 is still existing.

Rename Program

Example:

Enter with keyboard

%12=%15

Press the softkey RENAME

The software renames the program %12 to %15.
The program %212 will not be kept.

Delete Program

Example:

Enter with keyboard

%22

Press the softkey DELETE

The software deletes the program %22.

] Data Input-Output

DATA 6 STOP F7
IMPORT

Input pattern for data input-output

Press softkey DATA IN-OUT

The input pattern beside will be displayed

With "Interface no. for data in:" you can select a
serial interface (1 or 2) or a drive (A, B or C).
serial interface COM1

serial interface COM2

disk drive A

disk drive B

hard disk drive C, workpiece directory (can be
determined with installation or with GENERAL
DATA in SETTING DATA) or import/export
directory (see WinConfig, 4.1 Alter Directories)

OWm>NE
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AUTOMATIC

DATA IMPORT

Main program: Subroutine:

Begin: % O Begin: L O

End: % O End: L O

Device for data in: 1

Device allocation: A= Drive A:

B= Drive B:

C= Program path

s suB- f sTOP
PROGRAM ROUTINE

TOOL- P ZERO- ™ MAIN-
OFFSET OFFSET

F7

Input pattern for data import

Data Input via COM1/ COM2

* Presssoftkey DATA IN START. This will start the
receiving function of the software.

» At the right top edge of the screen DIO (Data
Input/Output) will be displayed. Destination signs
the data from the sender (punched tape drive, ...).

» Start the sender.

» With the softkey STOP you can abort the data
input at any time, with DATA IN START you can
restart data input.

» Addirect call-up of certain data by the software is
not possible with data input.

Data Import

With the function data import you can load data from

the drives A, B and C.

» Press softkey DATA IMPORT

» Select drive (device for data in)

» Enter below "Mainprogram" resp "Subprogram"
the following program numbers:
Begin: the first program to read in
End: the last program to read in

» Press the softkey MAIN PROGRAM or SUB-
ROUTINE to start reading in the data.

» Transmission of zero offsets, tool data:
Press the softkey START.

» With the softkey STOP you can interrupt the data
input at any time.
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AUTOMATIC
DATA OUTPUT

Available memory: 63548 Zeichen

Interface no. for data out: 2
Interface allocation: 1 =RTS-LINE
2 = RTS-LINE
TOOL- FZERO- F MACH. P PART- F¢ pPLC- F7

OFFSET OFFSET DATA PROGRAM M-DATA

Input pattern for data output

=5 WIinNC Sinumerik M (c) EMCO El
AUTOMATIC
DATA OUTPUT
Main program: Subroutine:
Begin: % 0 Begin: L O
End: % 0 End: L O
Interface no. for data out: 2
Interface allocation: 1=RTS-LINE
2=RTS-LINE

F3 EXT F4 MAINPRGF® SUBROUTF® sTOP F
START  START START

Input pattern for data output - part program

=’ WinNC Sinumerik M (c) EMCO @

AUTOMATIC
DATA OUTPUT ZERO OFFSET/ROTATION

Channel no.0

Data output zero offset - rotation

=’ WinNC Sinumerik M (c) EMCO E‘ ‘

AUTOMATIC
DATA OUTPUT

Available memory: 36987

Interface no. for data out: 1

Input pattern for data output - printer

Data Output

» Press softkey DATA OUT.

* The screen shows the input pattern beside.

» With "Interface no. for data out" you can enter a
serial interface (1 or 2) or a drive (A, B or C).

» If you send data to disks, this data will be sent in
the same format as with output to the serial
interface. This data have to be read in with DATA
IMPORT and must not be copied directly into the
workpiece directory.

Example: Program output

» Press softkey PART PROGRAM

e The screen shows the input pattern beside

» Enter below mainprogram resp. subprogram the
following numbers:

Begin: the first program to be sent
End: the last program to be sent

 Press softkey MAINPRG START resp.
SUBRROUT START. This will start the send
function of the software.

» With the softkey STOP you can interrupt data
output at any time, with MAINPRG START resp.
SUBROUT START you restart data output with
the first program to be sent.

Example: Zero offset output

You can select to put out zero offsets or coordinate
rotations.

Channel-no. 0: Output zero offsets

Channel-no. 1: Output coordinate rotation

Print Data

» Press softkey DATA OUT

* The screen shows the input pattern beside.

» With"Interface no. for data out" you can enter P to
select a printer.

» Act like data output
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AUTOMATIC
PARAMETERS OF SERIAL INTERFACES
COoM1 COM2
Baudrate 9600 9600
Parity E E
Stopbits 1 1
Databits 7 7
Control parameter 00000000
ETX-Character code 00000011

F3 F4 F5 F6 F7

Input pattern for adjusting the serial interface

Adjusting the Serial Interface

* For transmission the interfaces of sender and
receiver have to be set similar.
* Select SETTING DATA - SETTING BITS with

softkeys.
Settings:
Baudrate 110, 300, 600, 1200, 2400,
4800, 9600, 19200
Parity E,O,N
Stop bits 1,2
Data bits 7,8

Data transmission from / to original control in 1ISO-

Code only.
ISO: 7 Data bits, Parity even (=E)

Control parameter:
Bit 0: 1...Transmission will be ceased only with ETX-
(End of Text) Code (not with M30, M17,
M2) - this enables transmitting several
programs in one sequence
Bit 7: 1...Overwrite part program without message
0...Message, if a program is already existing

ETX character code:
free setable, has to be conform with the code set at
the CNC

Settings atthe original control 810/820 with SET-
TING DATA - SETTING BITS:

5010 - 5013: first interface
5018 - 5021: second interface
5028: ETX sign

5010, 5012: 00000000
5011, 5013: 11000xxx
coded baud rate:

001: 150bd 010:300bd  011: 600 bd
100: 1200 bd 101: 2400 bd 110: 4800 bd
111: 9600 bd

NOTE

When you use an interface expansion card (e.g. for
COM 3and COM 4), take care that for every interface
a separate interrupt is used (e.g.: COM1 - IRQ4,
COM2 - IRQ3, COM3 - IRQ11, COM4 - IRQ10).

Cs8
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Program Run

Start of a Part Program

Before starting a program the control and the machine
must be ready for running the program.

* Select the mode AUTOMATIC.

» Enter the desired part program number (e.g.:

o[ (&) 7] 5[]
» Press the key .

Messages while Program Run

In the first line on the screen the influences on
program run will be displayed.

HALT: AUTO interrupted

The mode was changed orthe keywas pressed.

HALT: Single block
In single block mode one block was worked off

(finished). Go on in program with key .

HALT: Pr. stop M0O, MO1
Programmed interruption of the program process.

Continue the program with key .

HALT: Read enable

Read enable is a PLC output signal. The current
block is not finished (e.g. with tool change). The next
program block will be worked off after finishing the
current block.

HALT: Dwell time
Processingthe programis interrupted for the duration
of the programmed dwell time.

FST

FEED STOP. This message will be displayed, if the
PLC stops the program to execute an operation (e.g.
tool change).

Program Influence

By actuating the following softkeys runnig programs
can be influenced.

» Press the softkey PROGRAM CONTROL in the
mode AUTOMATIC or MDI-AUTOMATIC.

* The menu line shows the following softkeys:

SKIP YES-NO (skip block)

DRY ON-OFF (dryrun)

OPT.STOP YES-NO (programmed stop)
DEC-SBL YES-NO (decoding single block)

Selectthis functions by pressing the corresponding
softkey, deselect by pressing the softkey again.

Skip block:

Blocks in the program, which are marked by a slash
before the block number (/N ...), now will not be
worked off while program run.

Dryrun:

For test run without workpiece this function can be
activated. All blocks with programmed feed (GO01,
G02,G03, G33, ...) traverse with dryrun-feed instead
of the programmed feed.

The dryrun feed can be set in the setting data.

Programmed stop:

When an MO1 is present in the part program, the
program normally is not stopped. When the softkey
function is marked with YES, the program stops with
MO1.

Decoding single block:

This function works in a similar way like the function
SINGLE BLOCK. If this function is activated by YES,
after every block, which is running through decoding,
the part program will be stopped.

With the key the program can be continued.

As difference to the normal single block mode the
decoding single block mode stops also with calculation
blocks.

Application: testing cycles.
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Overstore

The function OVERSTORE changes one or several
values in the intermediate store.
For OVERSTORE the program has to be stopped.

Press key

» Extend softkey line (key ) and press softkey

OVERSTORE.

* Now you can enter new values for tool position T,
spindle speed S, auxiliary function H and
miscellaneous function M.

» Pressthe key, to activate the alterations and

continue the program.

» The program runs with these new values, until in
the program or by repeated OVERSTORE this
values will be altered.

Block Search

With this function you can start a program at any
block.

While block search the same calculations will be
proceeded as with normal program run but the slides
does not move.

Press the key RESET ).

* Select the mode AUTOMATIC.

» Extend displayed softkey line ) and press

softkey BLOCK SEARCH.
» Enter%foramainprogramresp. L forasubroutine

and press the key .

» Enter the program number via keyboard and

press the key .

» Enter the block number for the search target via

keyboard and press the key .

* Press the softkey START.
The program blocks will be worked off until the
given search target is reached.

» With the key you can activate the program

run.

Program Interruption

1. Way:

Change to the modes JOG or INC 1 ... INC 10 000.
With these changes no RESET occurs.

The drives will be stopped with holding the pro-
grammed tool path.

Display: HALT: AUTO interrupted

Press the key .

The drives will be stopped with holding the pro-
grammed tool path.
Display: HALT: AUTO interrupted

Status Display of the PLC

Only on machines with PLC (Programmable Logical
Control) - e.g. PC TURN 50 with tool turret.

* Press softkey DIAGNOSIS
e Press softkey PLC- STATUS

The statii to be displays can be entered directly
e.g.: EB10,H
. H hex
B binary
D decimal

The data format (H, B, D) need not to be determined.
If no format is determined the format is like shown in
the table.

Name Address area  Remark Format
E 0-127 input byte B
A 0-127 output byte B
M 0- 255 marker B
S 0-255 S-marker B
DB 0 - 255 data module D
DW 0- 255 data word* H
Z 0-31 counter D
T 0-63 time D

*... before DW can be displayed, with DB a data
module has to be selected.

Display of the Software Versions

¢ Press softkey DIAGNOSIS

e Press softkey SW VERSION

The software version of WinNC and the eventually
connected RS 485 devices will be displayed.
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JOG

PARTPROGRAM

+0

+0

N < X

+0

AREA 7 pLANE ™ START ™

W-PIECE

Graphic screen

z

+0

STOP F& RESET

0.000
0.000
0.000

0.00M

F7

=] WIinNC Sinumerik T (c) EMCO =R
JOG

PARTPROGRAM SIMULATION AREA

Y

0.000
0.000
0.000
0.000
X

7oy " ox.7z ™ x.y F WORK- o SIMULA- ¥/

PIECE

TION

Define workpiece size and simulation area

=’ WIinNC Sinumerik T (c) EMCO

PARTPROGRAM

z

Y

0.000

0.000

0.000

WORKPIECE

0.000

0.000

0.000
F3

Define work piece size

F5

Fé SIMULA- F7

TION

Graphic simulation

NC programs can be simulated graphically.

» Press the softkeys PART PROGRAM and EDIT.

* When no program is selected, enter the program
number and press the softkey SELECT PRO-
GRAM.

» The softkey 3DVIEW starts the 3D graphic
simulation Win 3D View. This is an option and not

included in the basic version of WinNC.

» Start the graphic simulation with the softkey
SIMULATION.

» The screen shows the graphic simulation.

» Press the softkey AREA, to define the workpiece
size and the simulation area.

» The boldlined rectangular shows the visible screen
window for simulation.
The dialogue line shows the meaning of the marked
dimension.

» Enter the measures of the screen window.

» Select the plane for simulation with the softkeys
Z-Y, X-Z and X-Y.

» Select the softkey WORKPIECE to determine the
size of the workpiece.

» The workpiece is show three-dimensionally.
The dialogue line shows the meaning of the marked
dimension.

» Enter the measures of the workpiece.

» With START the graphic simulation starts.

» With STOP the graphic simulation stops.

» With RESET the graphic simulation will be aborted.
Movements in rapid traverse will be displayed as

dashed lines, movements in working traverse will be
displayed as full lines.

cu
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D: Programming

Program Structure

NC programming formachine toolsaccording to
DIN 66025 is used.

The NC programisasequence of program blocks
whicharestoredinthe control.

With machining of workpiecesthese blockswillbe
readandcheckedbythecomputerinthe programmed
order.

The corresponding controlsignalswillbe senttothe
machine.

The NC program consists of:

%1234 = Programnumber

NO100 GO01 X25 Y20 Z-17 = NCblocks

Z-17 = words

VA = addresses

-17 = numbercombinations (for axis addresses partly
withsign)

Componentsofanmachining program

Used Addresses

% e programnumber 1 bis9999

Lo subroutine numberl bis9999

N blocknumber 1 bis 9999

G pathfunction

M. miscellaneousfunction

A angle

Do tool offset1-49

F oo feedrate,dwell

I, J, K..... circle parameter, thread pitch

P numberofsubroutine runs, scale factor

S S interchange parameterforcycles

S spindlespeed

T tool call (toolturret position)

Ui circle radius, radius (possign), chamfer
(neg.sign)

X, Y, Z...positiondata (Xalso dwell)

LF .. blockend

D1 EI“““
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Survey of G commands G ... Feedrateinrevolutions
Gl472......... Softapproachto contourwithlinear

GOO .. Rapid traverse G2472 ......... Sqi‘tI approachto contourwithquarter
GO1t... Linearinterpolation G3472 glr(:te h ith icirc
GO02 ............ Circularinterpolation clockwise Glase .. SO ft f‘ppfoac tocont. Wl.t hT.em|C|rc €
GO3 ............ Circularinterpolation counterclockwise , oreaving to contourwlt near
G042 ........... Dwell G2482.......... i(_?:‘;tklaeavmg to contourwith quarter
G092 ........... Exactstop blockwise ! . . -
G10 ... Polarcoordinateinterpolation, G3482.......... Softleaving to contourwith semicircle

rapidtraverse
Gl1 ............ Polarcoordinateinterpolation,

inearinterpolation
G12 ............ Polar coordinate interpolation, circular Su rvey of M commands

interpolation cockwise
Gl3 ............ Polar coordinate interpolation, circular MO0 Programmedstop, unconditional

interpolation counterclockwise
Plane selection X-Y
PlaneselectionZ-X
PlaneselectionY-Z
Minimumworking arealimitation
Maximumworking arealimitation

G33 ............ Thread cuttinginsingle blocks
G40' ... Cancelcutterradiuscompensation
G4l ............ Cutterradiuscompensationleft
G42 ............ Cutterradiuscompensationright
G482 ........... Leaveasapproached

G50 ... Cancelscalemodification

Gbhbl ............ Scalemodification
G532........... Cancelzerooffsetblockwise
G54t ... Zero offset 1

G55 ............ Zero offset 2

G56 ..ot Zero offset3

G57 ... Zero offset4

G582 ........... Programmable zero offset 1
G59%2........... Programmable zero offset 2
G6O ............ Exactstopmode

G62 ............ Cancelexactstopmode

G641t ... Cancelexactstopmode

G70 ............ Measuringininches

G71 ........... Measuringin milimeter

G80 .. Delete G81-G89

G8l ............ CallcycleL81

G82 ............ CallcycleL82

G83 ............ CallcycleL83

G844 ............ CallcycleL84

G85 ............ CallcycleL85

G86 ............ CallcycleL86

G87 ... CallcycleL87

G88 ............ CallcycleL88

G8ag ............ CallcycleL89

G90* ... Absolute programming

Gol ............ Incremental programming

G92 ............ Cylindricalinterpolation

G4t ... Feedrate in minutes

MO1 ....... Programmed stop, conditional
MO2 ....... Mainprogramend

MO3 ....... Spindle ON clockwise

MO4 ....... Spindel ON counterclockwise
MO5!........ Spindle OFF

MO6 ....... Toolchange

MO8 ....... CoolantON

MO9* ... Coolant OFF

M17 ....... Subroutineend

M27 ....... Swiveldividinghead

M30 ....... Mainprogramend

M53 ....... No mirror axis X
M54 ... Mirror axis X
M55 ....... No mirror axis Y
M56 ....... Mirror axis Y
M57 ....... No mirror axis Z

M58 ....... Mirror axis Z
M71 ....... PuffBlowing ON
M72% ... Puff Blowing OFF

Survey of cycles

L81-89... Drilling cycles,comp. G81 -G89
L96 ........ Cyclefortoolchange

L900 ...... Driling pattern

L901 ...... Milling patternslot

L902 ...... Miling patternelongatedhole
L903 ...... Millrectangularpocket

L904 ...... Milling pattern circularslot
L905 ...... Driling patternsingle hole
L906 ...... Drilling patternrow of holes
L930 ...... Millcircular pocket

L999 ...... Clearbuffermemory

initial status
effective blockwise
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Command Description
G Commands

GO0 Rapid Traverse

30 Format

N.... GO0 X... Y... Z...

pasiy
N

+Y / Theslidesare traversed at maximumspeed to the

programmed target point (toolchange position, start
pointforfollowing machining).

40

N.305

Note

= Aprogrammed feedFissuppressed while GO1.

= The maximum feedis defined by the producer of
themachine.

= The feed override switchisactive.

56

Example

D) X absolute G90

-X N50 GO0 X40 Y56

incremental G91
N50 GO0 X-30 Y-30.5

Absolute andincrementalmeasures

Ly GO01 Linear Interpolation

40 Format
20 N... GO1 X... Y... Z.... F....

Yan Straightmovementswithprogrammedfeedinmm/rev
ST (initial status)

Example
absolute G90

N20 GO01 X40 Y20.1 FO.1

25,9

N

2N

incremental G91

20,1

+X N20 GO01 X20 Y-25.9 FO.1

X S e start point
Y E... endpoint

Absolute andincrementalmeasures
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M

J

Rotationaldirections of GO2 and GO3

Helix curve

GO02 Circular Interpolation
Clockwise

GO03 Circular Interpolation
Counterclockwise

Format
N... G02/G03 X... Y... Z... ... J...K... F...
or

N... G02/G03 X... Y... Z... U... F...

X, Y, Z...... End point of the arc (absolute or
incremental)

I, J, K. Incremental circle parameter
(Distance from start pointto center of
arc, lisrelated to X, Jto Y and Kto 2)

Ui Radiusofthe arc (arcsmallerthan half
circlewith+U, largerthan half circle with
-U)can be entered instead of the
parameterl, J, K.

Note

A circularinterpolation can be proceededinthe
active plane only.

Programming the value Oforl,JorK can be omitted.
The position ofthe circle end pointwillbe checked, a
tolerance of 100 um (computing and rounding errors)
isallowed.

The observation of G02, GO3isalwaysverticalto the
activeplane.

Helix Interpolation

Normally only two axes are determined foranarc.
These two axesdetermine the plane inwhich the
circlelies.

Ifathird, vertical axisisdetermined, the movements
oftheslidesare coupledinamanner, thatascrew
linewillbe traversed.

The programmedfeedrate willnotbehold atthereal
path, butatthe circle path (projection). The third,
linearlinearmoved axiswillbe controlledinaway,
thatitreachesthe end pointatthesametimelike the
circular axes.

Limitations

= Thehelixinterpolationis possible only with G17.

- Thestartangle ghasto belessthan 45°.

= Ifthe tangents differ more than 2° in the solid
angle,anexactstopwilbe proceeded.
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Exactstop aktive Exactstop notaktive

Y G
7
A ¢
N 6\?
X1 N ',X" 7,
<
Y —

G10 X1 Y1 A1 U
G11 A2

Movementsdetermined by polarcoordinates

G04 Dwell

Format
N... G04 X/F [sec]

The tool movements will be stopped for a time
defined by X orF (inthelastreached position) -sharp
edges-transititions, cleaning cut-in ground, exact
stop.

Note
The dwelltime startsatthe momentwhen the tool
movementspeediszero.

Example
N75 GO04 X2.5 (dwelltime=2.5sec)

G09 Exact Stop

Format
N... G09

The nextblockwillbe worked off afterthe blockwith
GO09isfinished andthe sideshavereached standstill
atthe end position.

Edgeswillnotberounded and precise transititions
willbereached.

GO09is effective blockwise.

G10 - G13 Polar Coordinate

Interpolation
G10 Rapid
G11 Linear Interpolation
G12 CircularInterpolation clockwise
G13 Circularinterpolation counterclockwise

Withangle andradiusdimensioned drawingscanbe
entered directly with polar coordinatesinthe active
plane.

Todeterminethetraverse paththe controlneedsthe
centre point, theradiusandthe angle.

The centre pointwillbe determined with cartesian
coordinates (X, Z) and entered in absolute measure
with first programming. Alaterincrementalinput
(G91)refersalwaysto thelast programmed centre
point.

Theradiuswillbe programmed underaddress U.
The angle willbe programmed underaddress A.
The angle is 0° in + direction of the axis that was
programmed first with centre point. The input of
angleispositive (counterclockwise).
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G17-G19Plane Selection

Format
N... G17/G18/G19

With G17 bis G19the plane willdetermined,inwhich
circularinterpolation and polar coordinate interpo-
lation can be proceeded andinwhichthe cutter
radiuscompensationwilbe calculated.

Inthe vertical axistothe actve planethetoollength
correction (tool offset) willbe proceeded.

G17 XYplane
G18 ZXplane
G19 YZplane
-Z v
Definition ofthe main planes
Iy G25/G26 Programmierbare
Arbeitsfeldbegrenzung
. Format:
Protectionzone N... G25 X... Y...
, N... G26 X... Y...
G25 ............ minimumworking arealimitation
' G26 ............ maximumworking arealimitation
G25/G26limitatesthe working areainwhichthetool
X cantraverse.
- — - By thatinthe working area, asafety areacanbe
established which arelocked fortoolmovements.

D6 EI“““
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Application ofthread cutting

G33 Thread Cutting

Format
N... G33 X... Z... I/K...

Ko Thread pitch [mm]
Z e Thread depth[mm]

With asuitable toolthreadsmay be cut.

Note

= Feedandspindle override are notactive with G33
(100%)

= G33 works only with the EMCO PC Mill 100,
because on the EMCO PC Mill 50 is no milling
spindle encoder.
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Radiuscompensatedtoolpath

Definition of G41 cuttercompensationleft

Definition of G42 cuttercompensationright

Cutter Radius Compensation

Withactive cutterradiuscompensationapath paral-
leltothe contourwillbe calculated automatically by
the control and so the radius of the milling cutter
compensated.

G40 Cancel Cutter Radius
Compensation

The cutterradiuscompensation willbe cancelled by
GA40.

Cancellationisonly allowedwithastraightmovement
(G00, G01).

G40canbe programmedinthe same blockas GO0
resp. G01orinthe block before.

G40 usually willbe programmed in the withdrawal
blocktothetoolchange point.

G41 Cutter Radius Compensation
Left

Ifthe programmed tool (viewed inthe direction of
machining)isontheleftofthe pathtobe machined,
theradiuscompensationisto be selected with G41.
For calculating a radius, with selection of cutter
radiuscompensation atool offset (D number) hasto
be active andinthetoolregisteraradiushastobe
inserted.

Notes

= Nodirectchange betweenG41and G42-cancel
with G40 previously.

= Selectionisonly permittedin conjunction with GO0
orGO1.

= Entering a cutter radius with tool measuring is
necessary.

= Change oftool correction numberisnot possible
withactive cutterradiuscompensation.

G42 Cutter Radius Compensation
Right

Ifthe programmedtool path (viewedinthe direction
of machining) isontheright of the materialto be
machined, theradiuscompensationistobeselected
with G41.

Notessee G41!
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Tool pathes with selection / cancellation of the cutter radius compensation

G40

Approachorleaving ofanedge pointbehind

Approach orleaving ofanedge pointside behind

— — — programmedtool path
realtraversedtool path

Witharcsalwaysthe tangentofthe end orstart point
ofthearcwillbe approached.

The approaching pathtothe contourandtheleaving
pathfromthe contourmustbelargerthanthetool
radiusR, otherwise program interruption with alarm.

Ifcontourelementsare smallerthanthetoolradiusR,
contour violations could happen. The software
computesthree blocksforward torecognize this
contourviolationsandinterruptthe programwithan
alarm.

Tool pathes with program run with active cutter radius compensation

=N R
Q
G42
G4

Toolpathataninternaledge

Tool path atanouteredge <90°

Tool path atanouteredge >90°

— — — programmedtool path
realtraversedtool path

Witharcsalwaysthe tangentofthe end orstart point
ofthearcwillbe approached.

Ifcontourelementsare smallerthanthetoolradiusR,
contour violations could happen. The software
computesthree blocks forward torecognize this
contourviolationsandinterruptthe programwithan

alarm.
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Enlarging a contour

G48Leave asApproached

Format
N... G48 X... Y... U...

Toavoid cutting marks,acontourwill be approached
and lefttangentially. To approach and leave the
followingfunctionsare available:

G147 SoftApproachto Contourwithlinear
G148 SoftLeavingwithLinear

G247 SoftApproachto Cont. with QuarterCircle
G248 SoftLeavingwith QuarterCircle

G347 SoftApproachto ContourwithSemicircle
G348 SoftLeavingwith Semicircle

see G147 -G348

With callingup G48, G41 or G42 must be active.
G48 causes, thatthe contourwill be leftinthe same
way likeitwasapproached.

G48iseffective blockwise.
Afterthe G48block G40isactive automatically.

G50 CancelScale Modification

G51 Scale Modification

Format:
N... G50
N... G51 X... Y... Z... P...

With X, Y and Z the base point (P,) for scale
modifficationisdetermined, with Pthe scale factor.

IfX,Y andZare notdetermined, the work piece zero
point (X=0, Y =0,Z=0)is used as base point.

By scale modification the following valueswillbe
calculated:

= axiscoordinates
interpolation parameter

= radius/chamfer

= programmable zero offset
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G53 Cancel Zero Offset Blockwise

Format
N... G53

The machine zero is destinated by the machine
manufacturer (EMCO milling machines: atthe left
frontedge ofthe machinetable).

Certainworking sequences(toolchange, measuring
position...)arealwaysproceededatthe same position
inthe working area.

With G53 all zero offsets but no tool offset will be
suppressed forone blockand all position datarefer
tothe machinezero.

G54 - G57 Zero Offset1 -4/
Coordinate Rotation 1-4

Format
N... G54/G55/G56/G57

Four positionsinthe working area can be predeter-
mined as zero points (e.g. points on fix mounted
clampingdevices).

The valuesofthe zero offsetsare stored inthe setting
data - ZERO OFFSET.

These zero offsets are called up with G54 - G59.
Additionallytothe valuesofthe zero offsetsanangle

forthe coordinaterotation canbe enteredinthe
setting data - ROTAT. ANGLE.

These coordinate rotations are also called up with
G54 - Gh9.

Gbh4isinitial status and active without call-up.

G58/G59 Programmable Zero
Offset/ Coordinate
Rotation

Format
N... G58/G59 A... X... Z...

These zero offsets willbe added to the active zero
offset G54 - G57.

With program end, program abortion and RESET
G58/59willbe deleted.

With A a coordinate rotation angle can be pro-
grammedindegrees. Thisrotationalsowillbe added
tothe active coordinate rotation of G54 - G57.

The commandsG58and G59are effective blockwise,
the zero offsets caused by these commands are
active, untiltheywillbe cancelled oraltered.
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ExactStopactive ExactStop notactive
X axis
2P P
0. 0 1
8
>
P0 P,
contourtransitition
Y axis
-
P P,

Speed characteristics ofthe slides with G62/G64

G60 Exact Stop Mode

Format
N... G60

Ablockwillbeworked off afterthe sideshave been
deceleratedtostandstil.

Edges willnot be rounded and transitions will be
exact.

G60is effective untilitwillbe deselected by G62 or
G64.

G62,G64 Deselection Exact Stop
Mode

Format
N... G62/64

Beforethetarget pointin Xisreached, the Y axis will
be accelerated. Thisenablessteady movements.
The contourtransititionisnot exactly sharp-edged
(parabola, hyperbola).

Thessize of the contour transititionisnormally inthe
tolerance ofthe drawing.

With this software G62 and G64 have the same
effect, butnotwith the SINUMERIK 810/820 M.

G70 Measuring in Inch

Format
N5 G70

By programming G70 the following inputs will be
transformed into theinch system:

= Pathinformation X, Y, Z

= Interpolation parameterl, J,K

= Chamfers, radii+U, -U

Note

= For clearness G70 should be defined in the first
blockofthe program

= AchangebetweenG70and G71withinablockis
notallowed.

= Asteadysetting ofthe measuringsystemmm/inch
will be proceeded in DIAGNOSIS, NC-MD. This
settingisrelevantforallvaluesand willbe keptalso
with poweroff/ on.

G71 Measuring in Millimeter

Format
N5 G71

Commentand notelike G70!
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G80 Delete G81 bis G89
G81 CallCycle L81
G82 Call Cycle L82
G83 CallCycle L83
G84 Call Cycle L84
G85 Call Cycle L85
G86 Call Cycle L86
G87 Call Cycle L87
G88 Call Cycle L88
G89 Call Cycle L89

With G81-G89the cyclesL81-L89willbe called up.
With the callup by a G command the cycles are
modal,thatmeansthe cycleswillbe proceeded after
everytraverse movement, untiltheywilbe cancelled
with G80.

Explanations see L81 - L89.

G90 Absolute Programming

Format
N... G90

Notes

< Directswitchoverwithinablockbetween G90and
G9lisnot permitted.

= G90and G91 mayalso be programmedwithsome
otherGfunctions
(N... G90 GO0 X... Z..).

G91 Incremental Programming

Format
N... G91

Notessee G90.
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G 92 Cylindrical interpolation

Format
N... G92P..Q

G92 P....... Cylindrical interpolation ON
G92 P1.... Cylindrical interpolation OFF
P, Factor for unit circle
Q. Axis name for rotary axis

Cylindrical interpolation permits machining of cylin-
drical paths with one rotary axis and one linear axis.
Both linearand circular contours may be programmed.
Itis notpossible to inputthe interpolation parameters
I, J and K.

The position of the rotary axis is entered in degrees.
The ration is programmed under G92 P... for this
purpose.

The control forms the ration from the machining
diameter and the unit diameter as follows:

machining diameter

unit diameter

The unit diameter is derived from the ralation
p x =360 ab

360
Unit diameter= —— in mm orinch
T

No characters other than axis name must be written
in a block containing G92P...
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G

4N

|

120

R2, 5

38,2 x 1

360°

! Z

Milled with end milling cutter 5mm

Example Cylindrical interpolation

G54

G58 740

T7 D7

F200 S2=2000 G94 M2=3

M52 Couple in and Positioning of the spindle

G92 P0.33 Q Cylindrical interpolation ON.
Unit diameter = 360/PI = 114.59
P =38.2/114.59= 0.33

Q = Axis name for round axis

GO0 X45 z-5

G1 X35Q0 Z-5

G12Z-15Q22.5

Z-5 Q45

Z-15 Q67.5

Z-5 Q90

Z-15Q112.5

Z-5Q135

Z-15Q157.5

Z-5Q180

Z-15Q202.5

Z-5 Q225

Z-15Q247.5

Z-5 Q270

Z-15Q292.5

Z-5Q315

Z-15Q337.5

Z-5 Q360

X45

G92 P1 Cylindrical interpolation OFF

M53 Q- axis OFF

GO0 X80 Z100

M2=5 Spindle for driven tool OFF

M30

G94 Feed Rate in Minutes

The entry ofthe command G94 means that all values
programmed under "F" (feed) are in mm/min (inch/
min).

G95 Feed Rate in Revolutions

The entry of the command G95 means that all
commands programmed under "F" are in mm/revo-

[ution (inch/revolution).
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U G147
G148

PS

PE/

Softapproachandleaving withlinear

G247
O
/ » PO
iy
/ -
PA PS
Softapproachwith quartercircle
G347

PO

Softapproachwithsemicircle

G147 Soft Approach to Contour
with Linear

G247 Soft Approach to Contour
with Quarter Circle

G347 Soft Approach to Contour
with Semicircle

(G148 Soft Leaving the Contour
with Linear

(G248 Soft Leaving the Contour
with Quarter Circle

G348 Soft Leaving the Contour
with Semicircle

Format
N... G147/247/347/148/248/348 X... Y... U...

= Thefunctionsforapproachingandleavingacontour
are effective blockwise.

= Intheapproachingblockhavetobedetermined:
the coordinates ofthe start point PO of the contour
andthevalue U (approaching distance without
contourtouch).

= Intheleaving blockhavetobe determined:
the coordinatesofthe end point PE afterleavingthe
contourandthevalue U (leaving distance without
contourtouch)

= In an approaching or leaving block no further
traverse movementsmustbe programmed.

= Afteranapproachingorleavingblocknoblockwith
only miscellaneousfunctionsisallowed.

= Before anapproaching block G41 orG42 mustbe
active.

= Intheleaving block G40 willbe setautomatically,
that means, G41 or G42 must be programmed
again.

= Softapproaching orleavingis not possible with
contours programmed with contourdefinition.

PA

PS

Start pointbefore approachingtothe contour

Supporting point, willbe calculated by the control
basingonU

PO Endpointofthe approaching block=startpoint

ofthe contour
PE Endpointafterleavingthe contour
R Toolradius
U Distancewithoutcontourtouch

dashedline: path of the miling tool centre
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Description of M Commands

MOO Programmed Stop

Thiscommand effectsamachining stopwithina part
program.

The milingspindle, feedsand coolantwillbe switched
off.

The machine doorcan be openedwithoutreleasing
analarm.

With "NC START" the program run can be

continued. Afterthatthe main drive will be switched
onwith allvalueswhichwere valid before.

MO1 Programmed Stop,
Conditional

MO1 works like M00, when OPT. STOP is active
(display OPT in the first line at the screen). If OPT.
STOPisnot active, M01 has no effect.

With "NC START" the program run can be

continued. Afterthatthe main drive willbe switched
onwith allvalueswhichwere valid before.

MO02 Main Program End
MO02 works like M30.

MO03 Milling Spindle ON Clockwise

The spindle will be switched on provided that a
cuttingspeedhasbeen programmed, the machine
doors are closed and a workpiece is correctly
clamped. M03must be usedforallrighthand cutting
tools.

MO04 Milling Spindle ON
Counterclockwise
The same conditionsasdescribed underM03 apply

here.
MO04 must be used for alllefthand cutting tools.

MO5 Milling Spindle OFF

The maindriveisbraked electrically.
Atthe program end the miling spindleis automati-
cally switched off.

MO06 Tool Change

onlyformachineswithtoolturret
The by T previously selected toolwillbe swivelled in.

Afterthatthe main drive willbe switched onwith all
valueswhichwere valid before.

M08 CoolantON

OnlyforEMCO PC Mill 100/125/155.
The coolantwill be switched on.

M09 Coolant OFF

Only forEMCO PC Mill100/125/155.
The coolantwill be switched off.

M17 Subroutine End

M17 willbe writteninthe last block of asubroutine.
Itcanstand aloneinthis block orwith otherfunctions.
The call-up of asubroutine and M17 must notstand
inthe same block (nesting).

M27 Swivel Dividing Head

Onlyforaccessory dividing head.
The dividing head willbe swivelled foronestep (step
angle mechanicallyadjusted).

M30 Main Program End

With M02 all drives will be switched off and the
controlwillberesetted to programstart.

D 17
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M53 - M58 Mirror Functions

+Y A +Y

M54 Mirroring occurs around the work piece zero point.

Example programstructure:

N... M54 L999
7 +X x| i N... L123 P1
N... M53 L1999

The contourinsubroutine L123willbe mirrored

in X (around the Y axis).
In the block with M53 - M58 the cycle call L999 is
necessaryimmediately, sothatthe PLC canchange
to the mirrormode, before the NC controlgoeson

with the programrun.
Caution

If L999 is not programmed, the NC control is

Y Y before the PLCinchronological order (no alarm).
'\/'_56; Thatmeans, that mirroring would startsome blocks
(depending on buffermemory) after M54/M56/
M58 and would end some blocks after M53/M55/
+X +X M57.
Y

Mirroring the X values

Uncontrolled movements!
Danger of collisions!

Mirroring the Y values

Mirroring in several axesis possible.

If mirroring occursin one axisin the active plane,in
the mirrored picture the circle directions (G02, G03)
and correctiondirections(G41, G42) will bereversed.
With mirroring in both axesnoreversation occurs.
Mirroring willnotbe displayedin graphic simulation.

+Z +Z

M53 No mirror axis X

+Y X +Y X M54  Mirror axis X

M58

- i i
-X X M55 No mirror axis Y

M56 Mirror axis Y

-Z Y -z Y

— M57 No mirror axis Z
Mirroring the Zvalues M58 Mirror axis Z

M71 Puff Blowing ON

onlyforaccessory blowoffdevice.
The blow off device willbe switched on.

M72 Puff Blowing OFF

onlyforaccessory blowoffdevice.
The blow off device will be switched off.
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Description of Cycles

Cycleswillbe programmedin programinamanner,
that first the R parameter will be written into the
program antthenthe cycle callwiththe number of
cycleruns.

Example
N... RO0O=... RO1=... R02=... R03=... RO4=...
R0O5=... R10=... R11l=... L83 P2

Thatmeansthatthe cycle L83withthe programmed
parameterwillrun 2 times.

Note:

= Beforecycle callatooloffsethasto be active.

= Thefittingfeed,spindlespeed andspindle turning
direction have to be programmed in the part
programbefore cycle call(expectingthe cycles,in
which these values can be programmed as
R parameter).

With drilling cycles, which are called by G81 - G89,
the variable values can be setwiththe parameter
ROO - R17.

The hole position in the active plane has to be
approachedbythe cycle-caling program.

The cycle called by G81-G89willbe proceeded after
everytraverse movement, untilitis deselected by
G8o0.

Programming the parameter for G81 - G89:

ROO
RO1
RO2
RO3
R0O4
RO5
RO6
RO7
RO8
RO9
R10
R11

Dwelltime atstart point (chipremoval)
Firstdriling depthwithoutsign (incremental)
Reference plane (absolute)
Finaldepthofhole

Dwellathole bottom (chip breaking)
Amountofdegression (incremental)
Direction ofrotation forretraction (M03, M04)
Direction of spindle rotation (M03, M04)
Threadtapping with/withoutencoder

Thread pitch (only with tapping with encoder)
Retraction plane(absolute)

Deep-hole drilling with chip breaking orre-
moval (L83)

Number of drilling axis

Retraction path horizontal with sign
(incremental)

Retraction path vertical with sign
(incremental)

Feedrate

Retractionfeedrate

R11
R12

R13

R16
R17
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Movements ofdrilling centering cycle L81

Movements ofdirilling, spotfacing cycle L82

L81 Drilling, Centering

The driling tool traverses with rapid traverse to the
reference plane (R02), with the previousprogrammed
feedratetothefinaldepth (R03) andimmediately
backtoretraction plane (R10) withrapid speed.

Programming the parameter

R02 Reference plane (absolute)
R0O3 Finaldepthofhole
R10 Retractionplane (absolute)

L82 Drilling, Spot Facing

The driling tool traverses with rapid traverse to the
reference plane (R02), with the previousprogrammed
feedratetothefinaldepth (R03), dwells (R04) and
retractstoretraction plane (R10) withrapid speed.

Programming the parameter

R02 Reference plane (absolute)
R03 Finaldepthofhole

R04 Dwell

R10 Retractionplane (absolute)
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Movementsofdeep-hole drilling cycle L83

L83 Deep-hole Drilling

This cycle is for drilling deep holes or for drilling in
materialswith bad cutting properties.

Withthe parameterR11 theretraction movements
canbedetermined:

Chip break (R11=0)

The drilldivesinto the work piece down to the first
driling depth (R01), dwells (R04),retracts1 mmand
divesinagain.

Chipremoval (R11=1)

The drilldivesinto the work piece down to the first
driling depth (RO1), dwells (R04), retractscomplete
out ofthe boring (onto R02), dwells (R00) and dives
inagain.

Thefollowinginfeediseachtime forR05shorterthan
the previous. The sequenceinfeed-retractionwilbe
repeated, untilfinaldepthisreached.

If the infeed remains under RO5 (by way of cal-
culation), itwillkept constant atthe value of R05.
Iftheremaininginfeedrestto the finaldepth R03is
lessthanthe double amountof degression (2xR05),
therestofinfeed willbe halved and worked offintwo
infeeds. Sothe smallestinfeed nevercan be below
R05/2.

Programming parameter

ROO Dwelltime atstartpoint(chipremoval)

RO1 Firstdriling depthwithoutsign (incremental)
R02 Reference plane (absolute)

R0O3 Finaldepthofhole

R04 Dwellathole bottom (chip breaking)

RO5 Amountofdegression (incremental)

R10 Retractionplane(absolute)

R11 O chipbreak
1 chipremoval
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RO2 —

RO3

C b
§ R10

X Ro4

<\F%O6'/>

MovementsofThreadtapping cycle L84

L84 Thread Tapping with/without
Encoder

The cycle L84 allowsthread tapping with and without
encoderonthemilingspindle.

In both cases a tapping chuck with length
compensation mustbe used.

Spindle override and feed override mustbe setto
100%.

Programming the parameter

R02 Reference plane (absolute)

R03 Finaldepthofhole

R04 Dwellatthreaddepth

R06 Directionofrotationforretraction (M03,M04)
RO7 Direction ofrotation aftercycle (M03, M04)
R08 Threadtapping-3=with,-4=withoutencoder
R0O9 Thread pitch (onlywith tappingwithencoder)
R10 Retractionplane (absolute)

R11 Numberofdriling axis

Notes tothe parameter

R04 Dwellatthreaddepth:
The dwellisonly effective withoutencoder.

RO6 Directionofrotationforretraction:

R06 =0: automatic reversing of spindle direction
For machines without encoder R06 has to be
programmed.

RO7 Directionofrotationaftercycle:

Ifthe thread tapping cycleiscalled up with G84,the
cycle needsforexecution ofthe nexttappingsa
rotation direction. Thisis programmed with RO7.

If RO6 =0 was programmed, RO7 may not be pro-
grammedanymore.

R08 Threadtappingwith/withoutencoder:
Ifathreadshould be tappedwithoutencoder,though
anencoderismounted atthe machine,R08=-4has
tobeprogrammed.
OnmachineswithoutencoderR08willbeignored.

R0O9Thread pitch:

Thread pitch is only effective with encoder for
calculation ofthefeedrate basing onspindle speed.
Onmachineswithoutencoderafeedrate hastobe
programmed previouselyinthe part program.

R11 Numberofdriling axis:

With R11 the number of the drilling axis may be
programmed;ifR11wasnotprogrammedthedriling
axiswillbe recognized throughthe active selected

plane.
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N

— - R10
— RO02

©| ~

| &
RO3
w X Ro4

Boring cycle 1L85

Ot

gg — - R10

‘l — RO02
|

RO3 - M05/M19

- XRo4

Boring cycle 2186

L85 Boring 1

Thetooltraverseswithrapidtraversetothereference
plane (R02), withfeed (R16) to the finaldepth (R03),
dwells (R04) andretractswithretractionfeed (R17)
totheretraction plane (R10).

Programming the parameter

R02 Reference plane (absolute)
R03 Finaldepthofhole

R04 Dwvell

R10 Retractionplane (absolute)
R16 Feedrate

R17 Retractionfeedrate

L86 Boring 2

(onlyformachineswith oriented spindle stop)

Thiscycleisfor boring with boring and facing heads.
Afterreachingthe finaldepththe miling spindle will
bestopped,theboringandfacingheadwilberetracted
fromthesurface (horizontalandvertical) andretraction
occurswithouttouchingthe machinedsurface.

Thetooltraverseswithrapidtraversetothereference
plane (R02), withthe feedrate determinedinthe part
programtothe finaldepth (R03), dwells (R04), the
milling spindle stops, the tool traverses in rapid
traverse horizontal (R12) and vertical (R13) away
fromthe surface andtraverseswithrapid feedtothe
retraction plane (R10).

Onmachineswithencoderoccursatthefinaldepth
anorientedspindlestop (M19).The angle canbeset
in the SETTING DATA - SPINDLE.
Onmachineswithoutencoderoccursaspindlestop
withoutorientation (M05).

Programming the parameter

R02 Reference plane (absolute)

R03 Finaldepthofhole

R04 Dwell

RO7 Directionofspindlerotation (M03, M04)

R10 Retractionplane (absolute)

R12 Retraction path (horizontal with sign)
(incremental)

R13 Retraction path (vertical with sign)

(incremental)
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- R10
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— RO02

|
RO3 - M5, MO
L

Boring cycle 3L87

f - R10
j* — RO02
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A

X Ro4

|
RO3 - M5, MO0
L

Boring cycle 4188

R10
\\;,’ 7
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y

RO2
L\
ros ' XRo4

Boring cycle 589

L87 Boring 3

Thetooltraverseswithrapidtraversetothereference
plane (R02), withthefeedrate whichwasdetermined
inthe partprogramtofinaldepth (R03). Atfinaldepth
the spindle stops (M05) and the program stops
(M00). Withthe key NC startthe programrunwillbe
continued, the tooltraverseswith rapid traverse to
theretraction plane (R10).

Programming the parameter

R02 Reference plane (absolute)
R03 Finaldepthofhole

R10 Retractionplane (absolute)
R16 Feedrate

L88 Boring 4

This cycle is like L87, additionally a dwell at final
depthcanbe programmedwithR04.

L89 Boring 5

Thetooltraverseswithrapidtraversetothereference
plane (R02), withthe previously programmedfeedto
thefinaldepth (R03), dwells (R04) and retracts with
feed backtotheretraction plane (R10).

Programming the parameter

R02 Reference plane (absolute)
R03 Finaldepthofhole
R04 Dwellatfinaldepth
R10 Retractionplane (absolute)
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L96 Cycle for Tool Change

Thiscycle willbe called without parameter.

This cycle includes all necessary commands
(depending onthe machine)forthetoolchange.
Thiscycleisincludedinthe software package for
everymachine.

Drilling and Milling Patterns

Following parameter are usedinthe cyclesL900 -

L930:

Programming the parameter for L900 - L930

RO1
RO2
RO3

RO6
R10
R12
R12
R13
R13

R15
R16
R22
R23
R24
R25
R26
R27
R28

Infeed depth (incremental)
Reference plane (absolute)

Depth (slot-, pocket-,elongated hole-, circular
slot-) (absolute)

Miling direction (G03, G04)
Retraction plane (absolute)
Pocketlength (incremental)
Slotwidth (incremental)
Pocketwidth (incremental)

Length (slot, elongated hole, angle forslot
length) (incremental)

Feedrate (pocketsurface)

Feedrate (pocketdepth)

Centre point... (horizontal)

Centre point... (vertical)

Radius (corner-, pocket-)

Startingangle

Indexingangle

Number of slots, holes, elongated holes
Numberof drilling cycle (L81-189)
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Drilling pattern 900

R22

R12

RO1

Milling pattern slotL901

L900 Drilling Pattern Hole Circle

With L900 hole circles can be drilled. The single
holescan be drilled with the cyclesL81-189.

The parameterforthe selected cycleL81-L89have
tobe programmed previouslyinthe part program.
The cycle worksinthe active plane.

Programming the parameter

R22 Centre point of the hole circle (horizontal,
absolute)

Centre pointofthe hole circle (vertical, abso-
lute)

Radiusofthe hole circle

Starting angle, related to the horizontal axis
Indexingangle

Numberofholes

Numberofthe driling cycle to be executed
(L81 - L89)

R23

R24
R25
R26
R27
R28

L901 Milling Pattern Slot

With L901 slot circles can be milled.

The cycle selectsand deselectsthe cutterradius
compensationautomatically. Thetoolmovementin
theslotis counterclockwise.

The cycle worksinthe active plane.

Programming the parameter

RO1 Infeeddepth(incremental, withoutsign)

With R01=0the whole depthwillbe fedin at
once.With arestdepthlessthan2xR01the
restwillbe worked offin 2 equalinfeeds.
Reference plane

Slotdepth

Slot width

Thetool diameter must be lessthan 0.9 x
slotwidth and more than 0.5xslotwidth
Slotlength

Feedrateinlengthdirection
Feedrateininfeed direction

Centre pointcircle ofslots (horizontal, absolute)
Centre pointcircle of slots (vertical, absolute)
Radius of the circle of slots

Starting angle, related to the horizontal axis

RO2
RO3
R12

R13
R15
R16
R22
R23
R24
R25
R26

R27 Numberofslots

Indexingangle
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Rectangularpocket 903

L902 Milling Pattern
Elongated Hole

With L902 circles of elongated holes can be milled.
Thiscycleworkswithout cutterradiuscompensation.
Thetooldiameterdeterminesthewithofthe elongated
hole.

The cycle worksinthe active plane.

Programming the arameter

RO1 Infeeddepth(incremental, withoutsign)

see L901

Reference plane

Elongated holedepth

Elongated holelength

Feedinlongitudinal direction

Feedininfeed direction

Centre pointelongated hole circle (horizontal,
absolute)

Centre pointelongated hole circle (vertical,
absolute)

Radiusofthe elongated hole circle

Starting angle, related to the horizontal axis
Indexingangle

Numberofelongated holes

RO2
RO3
R13
R15
R16
R22

R23

R24
R25
R26
R27

L903 Milling Rectangular Pocket

With L903rectangular pocketscan be milled.
Cutter radius compensation will be deselected
automatically, the toolradiuswillbe considered with
the valuesfromthetooldataregister

The cycle worksinthe active plane

Programming the parameter

RO1 Infeeddepth(incremental, withoutsign)

see L901.

Reference plane

Pocketdepth

Pocketlength

Pocketwidth

Theradius ofthe milling cutterhasto be less
thanthe halfofthe smallerpockedside.
Feedrateinlengthdirection
Feedrateininfeed direction

Centre pointofthe pocket (horizontal, absolute)
Centre pointofthe pocket (vertical, absolute)
Cornerradiusofthe pocket

The cornerradius hasto be equal orlarger

R0O2
RO3
R12
R13

R15
R16
R22
R23
R24

thanthe cutterradius.
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RO2
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R22

R12

Milling pattern circularslot 904

L904 Milling Pattern Circular Slot

With L904 circularslots can be milled.

The cycle selectsand deselectsthe cutterradius
compensationautomatically.

The cycle worksinthe active plane.

Programming the parameter

R02 Referenceplane

R03 Circleslotdepth

R12 Circleslotwidth
Thetooldiameter must be lessthan 0.9 xslot
width and more than 0.5xslot width

R10 Retractionheight

R13 Angleforslotlength,relatedtothe horizontal
axis

R15 Feedinslotdirection

R16 Feedininfeeddirection

R22 Centre pointcircularslot(horizontal, absolute)

R23 Centrepointcircularslot (vertical, absolute)

R24 Radiusoftheslotcircle

R25 Startingangle,relatedtothe horizontal axis

R27 Numberofcircularslots

L905 Drilling Pattern Single Hole

With L905 a single hole can be drilled with the
desired cycle L81-189.

The parameterforthe selected cycleL81-L89have
tobe programmed previouslyinthe part program.
The cycle worksinthe active plane.

Programming the parameter

R22 Centrepointhole (horizontal, absolute)
R23 Centrepointhole (vertical, absolute)
R28 Numberofthedesiredcycle

(L81 - L8Y)
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R23

Row of holes L906

R0O6 - G02

Circularpocket[ 930

L906 Drilling Pattern
Row of Holes

WithL906 arow of holeswith constant hole distance
andanyangle canbedrilled.

Forthe drilingsthe cyclesL81-L89 canbeused.The
parameterfortheselected cycleL81-L89havetobe
programmed previouslyinthe part program.

The cycle worksinthe active plane.

Programming the parameter

R18
R19
R22
R23
R25

Distance fromstart point

Holedistance

Start pointrow of holes (horizontal, absolute)
Start pointrow of holes (vertical, absolute)
Angle oftherow of holes, related to the hori-
zontal axis

Numberofholes

Numberof the drilling cycle (L81-189)

R27
R28

L930 Milling Pattern
Circular Pocket

WithL930 a circular pocket can be milled.

The cycle deselectsthe cutterradiuscompensation
automatically.

The tool radius will be considered with the radius
enteredinthetool offsetregister.

The cycle worksinthe active plane.

Programming the parameter

RO1 Infeeddepth(incremental, withoutsign)

see L901

referenceplane

Pocketdepth

Miling direction (G02/G03)
Thetooltraverses afterinfeed a spiral path
fromthe centre outwards. The miling direction
(climb orupcutmiling) hasto be programmed
with RO6 =02/03.

Feedratein miling direction
Feedrateininfeed direction

Centre pointpocket (horizontal, absolute)
Centre pointpocket (vertical, absolute)
Radiusofthe circular pocket

RO2
RO3
RO6

R15
R16
R22
R23
R24
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L999 Clear Buffer Memory

The cycle L999 willbe called without parameters.
The programinterpreter (part of the software, which
readsin and works off block by block) stopsreading
inand works offthe blockinthe buffermemory, until
the buffermemoryisempty.

Afterthatthe programinterpreterstartsreadingin
andworkong off new blocks.

This cycleis used with mirroring to gaintime forthe
PLC toswitch overto mirrormode, before the blocks
to be mirrored willbe worked off.
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Ly Ly o
o
Af p’
‘ X X

Anglesrefertothe +X direction

BN}

Inserting a chamfer

"

Inserting aradius

XY

Line determined byangleand one end coordinate

X2 /Y2

y

X1+Y1 K

Arcdefinedbyradius, centreand oneend coordinate

Contour Definition

Thisway of programming can be used ifintersection
pointcoordinates are missing. Multiple pointdrafts
for contour definition are offeredin differentforms
and may be combined atwill. Intersection pointswill
be calculated bythesoftware from coordinate values
orangles.

The following picturesarerelated to G17 (X-Y plane
active).

Anglesare alwaysrelatettothe + X direction

The following contour drafts are offered:

Insert Chamfer
With chamfersUisentered asanegative number.

G1 X2... Y2... U-... LF
G1 X3... Y3... LF

Insert Radius

With radii U is entered as a positive number. The
inserted radius must be smallerthanthe shorterone
ofthetwolines.

G1 X2... Y2... U+... LF
G1 X3... Y3... LF

Line

Byenteringtheangle Aandonetargetpointcoordinate
thelinewillbe computed.

GlA..X...orG1A..Y..

Arc

Description of the arc by radius U, centre point|,K
andonetargetpointcoordinate.

G2 U..l.K. X2.. 0orG2 U...l..K... Y2...
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Contourdraftline -line

X+Y D

Contourdratftline - arc (tangential)

X+Y

Contourdraftarc-line (tangential)

X+Y,

11

12

J2 J1

Contourdraftarc-arc (tangential)

Line - Line

Angle A, one coordinate of thefirst pointand both
coordinate ofthe targetpoints.

Radii+U orchamfers-U can beinserted, ifthe next
following blockisaG1block, theyalsocanbe added
on.

GlA..X1L.X2..Y2..0or G1A..Y1.. X2..Y2..

Second possibility:
AnglesAland A2, both coordinates of the target
point.

G1lALl..A2...X2...Y2...

Line - Arc (tangential)
Angle A radiusUand both coordinatesofthe target
point.

G3 A U..X.. Y.

Arc - Line (tangential)

RadiusU, angle Aand both coordinatesofthe target
point.

G2 U.A.X.Y..

Arc - Arc (tangential)

The pathcommand G2, G3willbe programmed for
thefirstarc. The second path commandis opposite
and will not be programmed. The interpolation
parametersi2,K2 ofthesecond arcarerelatedtothe
end pointofthisarc. Bothinterpolation parameter
havetobe programmed, evenifthe valueisO.

G2 11...K1...12... K2... X... Y...
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Subroutines
Functions which are repeated multiple can be
programmed assubroutines.

The cycle numbers arereserved and mustnotbe
used forsubroutines.

Subroutine Call in Part Program

eg. L123 P1 LF
L Subroutine

0 %12334 D 123  Subroutine number

o P1  Numberofsubroutine runs(max.99)

Subroutine End with M17
Programsequence with asubroutine e.g. N150 M17 LF

Subroutine Nesting

o %12334 Afourfold nesting of subroutinesis possible. Block

searchispossibleinto the fourth subroutine level.

000000000

0000000000

Subroutine nesting
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E: @-Codes

The CNC controls SINUMERIK 810 and SINUMERIK
820 can be programmed with @-comdes.

@-codes allowto program jumps in program, queries,
branches etc.

The @-codes can be included in the main program or
in subprograms that can be used e.g. as cycles.

Key

y ® Relational operator <rop>

0: . ... No condition

1: = . equal to

2. <> .... Notequal to

3: > .... Greaterthan

4. >= . ... Greater than or equal to
5: < .... Lessthan

6: <= . Less than or equal to
7. .. True

8: . Not

Note:

Fornormal NC-programming the @-codes are almost
not used, because the G and M commands and the
standard cycles are enough.

You will need the @-codes when you want to design
your own cycles with parameter interchange etc..

Programming @-codesis anadvanced, complexway
of programming. In the following the @-codes that
work with WinNC are listed with a short description
only.

E1l
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@- Code Function
@040 |<Const><R Par 1> ... <R Par n> Saving of the entzered R parameters to stack
@041 |<R Par 1><R Par 2> Saving of a group of R parameters to stack
@042 |<Const><R Par n> ... <R Par 1> Fetching saved R parameters from stack
@043 |<R Par 1><R Par 2> Fetching a group of saved R parameters from stack
@100 |<Const> .
@100 |<R Par>* Absolute jump to NC block
<Var> <Value 1><Const 1>
<Value 2><Const 2>
@111 Case branching
<Value n><Const n>
IF-THEN-ELSE statement
@12y |<Var><Value><Const> y N relational operator <rop>
Var N R parameter or pointer
@13y |<var><value><Const> Rgpeat s_tatement with sampling of repeat condition at start
y N relational operator <rop>
@14y | <Var><Value><Const> Rgpeat §tatement with sampling of repeat condition at end
y N relational operator <rop>
@151 |<Vars<Value 2><Const> Repeat statement with repetitions until <Var> has incrementally
reached <Value 2>
@161 |<var><Value2 2><Const> Repeat statement with repetitions until <Var> has decrementally
reached <Value 2>
@200 |<Var> Delete variable
@201 |<Var><Value> Load variable with vaue
@202 |<Var 1><Var 2> Swapping of variable contents
Clear machine input buffer
@210 |<Value 3><Value 4> Value 3: MIB start address
Value 4: MIB end address
Machine data NC
aEy) <Var><value 1> Value 1: Byte addresses O ... 4999
Machine data NC-Bits
@302 |<Var><Wert 1><Wert 2> Value 1: Byte adresses 5000 ... 6999
Value 2: Bitadresses 0 ... 7
Setting data NC
@310 <var><Wert 1> Value 1: Address O ... 4999
Tool offset
Value 1: 0
@320 |<Var><Value 1><Value 2> Value 2 Dno. 1. 99
Value 3: Pno.0...(9)
Settable zero offset (G54 - G57)
Value 1: group 1 ... 4 (G54 - G57)
@330 |<value 3> Value 2: axisno.l, 2, ...
Value 3: 0/1 (coarse/fine)
Progammable zero offset (G58, G59)
@331 |<Var><Value 1><Value 2> Value 1: Goup 1 or 2 (G58 oder G59)
Value 2: axis no.1, 2, ...
Total offset
@336 | <Value 3> Value 2: axis no.1, 2, ...
Read programmed spindle speed
@342 |<Var><Value 1><Value 2> Value 1: channelno.0...3

Value 2: spindle no. 1 ... 6

E2 Em“n
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Function

@345

<Var><Value 2>

Programmed cutting speed
Value 1: channelno. 0, 1, 2
Value 2: 0 =G96

@360

<Var><Value 1><Value 3>

Actual axis position workpiece-related
Value 2: axis no.1, 2, ...

@361

<Var><Value 1><Value 2>

Actual axis position machine-related
Value 2: axis no.1, 2, ...

@363

<Var><Value 2>

Actual spindle position
Value 2: spindle no. 1 ... 6

@364

<Var><Value 2>

Actual spindle speed
Value 2: spindle no. 1 ... 6

@367

<Var><Value 1>

Read axis number of current plane/leading spindle into R
parameter <Var>:

Var+0: no. of horizontal axis

Var+1: no. of vertical axis

Var+2: no. of the axis perpendicular to the plane

Var+3: no. of the axis in which length 2 is effective
Var+4: no. of the leading spindle

Value 1: channel no. 0, 1, 2

@36a

<Var><Value 1>

Actual D function
Valuel1l=0

@36b

<Var><Value 1><Value 3>

Reading the G function of the current block out of the working
memory

Value 1: channelno. 0, 1, 2

Value 3: internal G group to which the G code belongs 0 ... 15

@371

<Var><Value 1><Value 3>

Special bits
Value 1: channel no. 0 .. 2 = channel dependent, 99 = channel-
independent

@3e4

<Var><Value 1>

Read active gear position
Value 1: spindle no. 0to 6

@420

<Wertl><Value 2><Value 3>
<Value>

Tool offset

Value 1: 0

Value 2: Dno.1...99
Value 3: Pno.0...7(9)

@423

<Value 1><Value 2><Value 3>
<Value>

Tool offset additive
Value 1: 0

Value 2: Dno.1...99
Value 3: Pno.0...7(9)

@430

<Value 1><Value 2><Value 3>
<Value>

Settable zero offset

Value 1: Group 1...4 (G54 - G57)
Value 2: axisno. 1, 2, ...

Value 3: 0/1 (coarse/fine)

@431

<Value 1><Value 2><Value 3>
<Value>

Settable zero offset additive

Value 1: Group 1 ...4 (G54 - G57)
Value 2: axisno. 1, 2, ...

Value 3: 0/1 (coarse/fine)

@432

<Value 1><Value 2><Value>

Programmable zero offset (G58, G59)
Value 1: Group 1 or 2 (G58 oder G59)
Value 2: axisno. 1, 2, ...

@440

<Value 3><Value>

Programmed axis position
Value 3: axisno. 1, 2, ...

@442

<Value 3><Value>

Programmed spindle speed
Value 3: spindle no. 0 to 6

@446

<Value>

Programmed radius

@447

<Value>

Programmed angle

g EMLI
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Function

Programmed interpolation parameter for circle and thread

@448 | <Value 3><Value> Value 3: axisno. 1, 2, ...
Spindle acceleration time constant
Value 1: spindle no. 0to 6
@4el | <value 1><Value 2><Value> Value 2: gear positionl to 8
Value 3: Spindle acceleration time constant 0 to 16000
<Var> = <Value 1> + <Value 2> Addition
<Var> = <Value 1> - <Value 2> Subtraction
<Var> = <Value 1> x <Value 2> Multiplication
<Var> = <Value 1>/ <Value 2> Division
@610 |<Var><Value> Absolute value generation
@613 |<Var><Value> Square root
@614 |<Var><Value 1><Value 2> Root from sum of squares
@620 |<Var> Incrementing of <Var> by 1
@621 |<Var> Decrementing of <Var> by 1
@622 |<Var> Integer
@630 |<Var><Value> Sine
@631 |<Var><Value> Cosine
@632 |<Var><Value> Tangent
@634 |<Var><Value> Arc Sine
@637 |<Var><Value 1><Value 2> Angle from two vector components
@640 |<Var><Value> Natural logarithm
@641 |<Var><Value> e Exponential function
Reference processing
@710 |<Var 1><Var 2> Var 1: Output data from Var 1
Var 2: Input data from Var 2
Schnittpunktberechnung
Var 1: Output data from Var 1
@711 <var 1><Var 2><Var 31> Var 2: First contour from Var 2
Var 3: Preset with 0
Start preparation for cycles
@713 <var> Var: Output data from Var
@714 Stop of decoding util buffer is empty

E4
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G: Survey Pages

Survey Softkey Explanations

ACTUAL BLOCK

(Current block)

The current block is the block currently being
processed. The display shows: The block before the
current block, the current block and the block after
the current block.

ADD. FUNCTION

(Additional function)

The additional functions (5th M Group) fixed by the
machine tool manufacturer are grouped together in
this function. Preselect: softkey "GUIDING"

AREA W-PIECE

(Work piece area)

You enter the simulation area, and the workpiece
dimensions.

AXIAL
You enter the setting data for axes.

BLOCK END

You select the character for "Block End (LF)" via
softkey.

Preselect: "GUIDING" softkey.

BLOCK NUMBER
The block number is automatically generated by the
control in steps of five.

BLOCK SEARCH

Block search makes it possible to start the operation
at any point in the program. During block search, the
same calculations are carried out as in normal pro-
gram operation, however there is no axis movement.

BTR START
not active

CIRCLE

You select the G functions for circular interpolation
with this softkey.

Preselect: "GUIDING" softkey (operator prompting).

CONTOUR

This function simplifies programming of workpiece
contours with the transfer of values directly from the
drawing and graphic displays.

You can select the following elements and combi-
nations:

* Line
e Line - circle
* Circle

» Circle - line

» Circle - circle

* 2 - point definition
* 2 - angle definition

COPY
You copy a part program and re-enter it into memory
under another program number.

CORR. BLOCK

(Correction block)

An error in the program is marked with the cursor
(correction pointer).

CURRENT PRG PTR

(current program pointer)

The display shows the subroutine nesting with number
of runs and actual block number of the subroutine.

CURRENT VALUES
The display shows the values valid for the current
operating sequence.

CYCLES

The following are displayed:

* The stored cycle numbers

* The number of characters used

» The free memory space

Cycles are protected subroutines which can be called
for frequently used technologies or for machine-
specific operations (stock removal cycles, drilling
cycles, tool change cycles).

The values required are defined as parameter assign-
ments before the cycles are called (cycle parameter
assignment).

DATA IMPORT
Data import
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DATA-IN START
(Start data input)
You start data input.

DATA IN-OUT

The data (part program, settable zero offsets, R
parameters, tool offset) are read in from an external
device (e.g. punched tape reader) or put out to an
external device (e.g. printer).

Data input and output is handled via interface 1 or 2,
drive A, B or C or printer.

DATA OUT

You select data output via the universal interface.
You decide the data type with the subsequent softkeys.
Using "START" (in "PART PROGRAM" with
"MAINPRG. START" or "SUBROUT. START") you
activate data output.

DEC-SBL YES-NO

(Decoding single block on-off)

With "YES", the blocks are processed singly. The
function is activate at the end of the block in which
decoding takes place with the signal present (pro-
gram control).

DELETE
Using "DELETE" you clear one or more part programs
in the program memory.

DELETE PRE-VER
not active

DIAGNOSIS

All current alarms are displayed separately as NC
alarms, PLC alarms, PLC alarms and PLC messages.
Other displays are for service purposes.

DIRECTORY

The following is displayed:

e The stored part program numbers
* The number of characters used

e The free memory space

DNC
Setting of the serial DNC interface.

DRF ASSIGNM
not active

DRF YES-NO
not avtive

DRY RUN YES-NO

With "YES", the axes are traversed at the dry run
feedrate, not the programmed feedrate. The dry run
feedrate is set via setting data.

EDIT

EDIT leads to "SELECT PROGRAM", "GUIDING"
and "SIMULATION".

Editing means:

Input of a program into the memory or changing or
altering a program already in the memory.

EXT START
Output of the end of block character (end of text)

EXT Z2O
not active

FEED
You select the G functions for the type of feed via
softkey. Preselect: softkey "GUIDING".

G FUNCT.

You select the G functions from groups GO to G12 via
softkeys.

Preselect: "GUIDING" softkey.

GUIDING

The operator guiding (operator prompting) speeds
up and simplifies the input of part programs. Apart
from geometric functions (G function, contour
definition) you can also input machining cycles and
technological functions (feedrate, spindle speed) via
softkeys.

/O
Setting the serial interface.

LINE
You select the G functions for threading via softkeys.

LIST OF TOOLS
The location number and tool number of worn tools is
displayed.

MACH DATA
not active

MAINPRG. START

(Main program start)

You activate the output of part programs via the
universal interface.

MAIN PROGRAM

The following is shown in the display which appears
if you press this softkey:

¢ the numbers of the main programs stored

e the number of characters taken up in memory

« the free memory capacity.

After "DATA OUT" or "DATA IMPORT" you can
select input or output of main programs with "MAIN
PROGRAM".
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MOVE
not active

NC ALARM
All current NC alarms are displayed.

NC MD
(NC machine data)
The NC machine data are displayed.

OPS
not active

OPT. STOP YES-NO

(Programmed stop ON-OFF)

With "Yes", the processing of the program is stopped
at the point at which the "M01" command is
programmed.

OVERR. YES-NO
not active

OVERSTORE
You can change the value of the T, D, S, H word in the
buffer memory.

PART PROGRAM

The "PART PROGRAM" softkey leads to:

« EDIT

« CORRECT BLOCK

+ DIRECTORY

« PROGRAM HANDLING

This key is not used to select a program for processing.
After "DATA OUT", you can select program output
with the softkey "PART PROGRAM".

PLANE
Select the machining plane in simulation and contour
definition.

PLC ALARM
All current PLC alarms are displayed.

PLC BITS
Display or altering of the PLC bhits.

PLC MESSAGE
All current PLC messages are displayed

PLC STATUS

The PLC status shows the current state of all inputs,
outputs, flags, timers, counters and data words on
the screen:

= Input word

= OQutput word

= Flag word

Timer

= Counter

B = Data block

W = Data word

CON-HZ>Mm
I

PROG HANDL

(program handling)

You can copy, rename and delete the programs in the
program memory.

PROGRAM CONTROL

(Influencing the program)

The key leads to the following functions:
» SKIP BLOCK

+ DRY RUN FEEDRATE

+ PROGRAMMED STOP

* RAPID OVERRIDE

» DECODING SINGLE BLOCK

» DRF ENABLE

+ DRF HANDWHEEL

PROGRAM END
You select the functions of the "M02" (end of pro-
gram) group via softkeys.

PROGR. ZO

(programmable zero offset)

Display or entering of the zero offset values for G58
and G59.

RENAME
You can change the program number.
The program itself remains unchanged.

REORG
not active

RESET
Simulation is interrupted and returned to the reset
state.

ROTAT. ANGLE
(Angle of rotation)
Input of setting data for coordinate system rotation.

R PARAMETER
After "DATA OUT", you can select the output of R
parameters with the "R PARAMETER" softkey.

R PARAMETERS
You input the R parameters as setting data.

SCALE MODIF.
(Scale modification)
Input of setting data for scale modification.

SELECT PROGRAM
Call-up main program or subroutine
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SETTING DATA

Using setting data, the operator (user) fixes certain
operating states. Setting data are adjustable for:
¢ Programmable and settable zero offsets

« External zero offsets

* R parameters

¢ Spindle data

+ Axial data

e Angle of rotation

« Scale modification

« Data transfer

* General data (setting data bits).

SIMULATION

To test the program the programmed movements
are shown on the SCREEN display. Programming
errors are displayed as alarms.

SINGLE BLOCK

After "Program start" only one block is processed.
The next blocks is only processed after another
operation of "Program Start".

SKIP YES-NO

With "YES" selected, the blocks marked with an
oblique (/) are skiped during program processing
(Program control).

SPECIAL BLOCK
You select G04, G92, M19, G58, G50 and G51 with
this softkey.

SPECIAL FUNCT.

The special functions MO0, MO1. (1st M Group) and
M36, M37 (4th M Group) are grouped together in this
function.

SPINDLE

You select the M function for the spindle motion with
this softkey.

Preselect: "GUIDING" softkey

START

You activate the selected softkey function.
STOP

You stop the activated softkey function.
STORE

PRESET: not active

GUIDING: store without leaving the menu.

STORE CHOICE
Store the values entered and jump back to the
selection menu

STORE MENU
Store the values entered and jump back to the main
menu

STORE PLANE

Planes defined via machine data (G17, G18, G19) or
by manual input (G16) are stored as the basic plane
with this softkey and used for further program
execution ("flexible plane selection").

SUBROUT.

(Subroutine)

This softkey is used to display:

¢ The stored subroutine numbers
¢ The number of characters used
e The free memory space

SUBROUT. START

(Subroutine Start)

Activation of output of subroutines via the universal
interface.

SW VERSION
This softkey is used for display the software version.

TEACHIN PL BACK
not active

THREAD
Select the G functions for thread cutting with this
softkey.

TO AUTOM

(Automatic tool offset)

By traversing to the desired reference plane, the tool
offset can be measured and stored.

TOOL OFFSET

The tool offset takes into account the tool dimensions
and wear. The tool offset is stored under a tool offset
number, D1 to D99, in the tool offset memory.

Via the "TOOL OFFSET" softkey after "DATA OUT",
you select the output of tool offsets.

UNLOCK
not active

WORK CYCLE

(Machining cycle)

Using a softkey you can select cycles for frequently
occurring machining sequences.

Preselect: "GUIDING" softkey.
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WORKING AREA LIM.

(Working area limitation)

The minimum and maximum working area limits of
the defined axes appear in the display. You can
modify the values displayed.

ZERO OFFSET
The settable zero offsets are put in as setting data.
Programmable and external zero offsets are displayed
on the SCREEN.

ZO AUTOM

(Automatic zero offset)

By traversing to the desired reference plane, the zero
offset can be measured and stored.

G5
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ALARMS / MESSAGES

H: Alarms and Messages

Startup Alarms

These alarms can occur only with starting WinNC or
WinCTS.

0001 Error creating the file ...

Remedy: Checkwhetherthe directoriesexist,which
are enteredinthe.INIfiles.
Checkwhetherwriting accessispossible
tothese directories.

Checkwhetherthe diskisfull.

0002 Error opening the file ...

Remedy: Checkwhetherthe directoriesexist,which
are enteredinthe.INIfiles.
Checkwhetherreading accessispossible
tothese directories (number of simulta-
neousopenfies).

Copythe correctfileinthe corresponding

directory.
0003 Error reading the file ...
see 0002.
0004 Error writing the file ...
see 0001

0005 Too less RAM ...
Remedy: Close otherWINDOWSapplications
Restart WINDOWS

0006 Non compatible software version ...
Remedy: Softwareupdate.

0007 Invalidlicence version...
Remedy: ContactEMCO.

0011 Serial interface ... for digitizer is already
in use
Cause: The serial interface no. ...
occupiedbyanotherdevice.
Remedy: Removetheotherdeviceandconnectthe
digitizer or define anotherserialinterface
forthe digitizer.

0012 Serial interface ... for control keyboard is
alreadyinuse
analogousto0011

is already

0013 Invalid settings for serial interface ...

Cause: Theactualsettingsofthe serialinterface
are notallowed forWinNC.
Allowed settings:
Baud rate: 110, 300, 600, 1200, 2400,
4800, 9600, 19200
Number of data bits: 7 or8
Number of stop bits: 1 or 2
Parity:none,evenorodd

Remedy: Changethesettingsoftheserialinterface
inthe WINDOWS system control (connec-
tions).

0014 Serial interface ... not present

Remedy: Selectan existingserialinterface.

0015- 0023 (various alarms)
Remedy: Restart WINDOWS. Ifthese alarm occur
repeatedly, contactEMCO.

0024 Invalid entry for control keyboard
interface in the profile ...
Cause: Theconnectionofthe controlkeyboardin
thefile project.iniisinvalid.
Remedy: Settingwith WinConfig

0025 Invalid entry for digitizer interface in the
profile ...
analogousto 0024

0026 Invalid entry for notebook option in the
profile ...

Cause: Thenotebookentryinthefile project.iniis
invalid.

Remedy: Settingwith WinConfig

0027 Error creating the start window

Remedy: Restart WINDOWS. If this alarm occurs
repeatedly, contactEMCO.
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0028 Invalid entry for window representation
in the profile ...

Cause: The presentationentryinthefile project.ini
isinvalid.

Remedy: Settingwith WinConfig

0029 Error initializing a timer

Remedy: Close allotherWINDOWS applicationsor
restart WINDOWS.

0030 Windows 3.1 or higher required
WinNC requires WINDOWS version 3.1 or higher.

0031 - 0036 (various alarms)
see 0002

0037 Memory allocationfailure
Remedy: Close allotherWINDOWS applicationsor
restart WINDOWS.

0038 Unauthorized software version
ContactEMCO.

0039 Projectdata non compatible to software
version

Possible error afterupdates, contactEMCO.

0040 Invalid entry for DNC interface in the
profile ...

Cause: The DNC entry in the file project.ini is

invalid.
Remedy: Settingwith WinConfig
0100 Mailslot could notbe created

Cause: Insufficientmemoryinthe memory area
below 640kB.
Remedy: Close all other applications, restart

WINDOWS. If this is not successfull,
remove notnecessary device and drivers
entriesin config.sys orload them in the
uppermemoryarea.

0101 For WIinCTS Windows for Workgroups
3.11 or higher is required

WiInCTS requires WINDOWS for WORKGROUPS

version 3.11 or higher.

0102 Error creating the reference table for
keybitmaps
Remedy: Restart WINDOWS. If this alarm occurs
repeatedly, contactEMCO.

0103 Invalid entry for WinCTS status in the
profile ...
Cause: The CTS entry in the file project.ini is
invalid.
Remedy: ContactEMCO

0104 Error getting the workgroup name
Remedy: Restart WINDOWS. If this alarm occurs
repeatedly, contactEMCO.

0105 No workgroup found

Remedy: Insertthe computerintotheworkgroupfor
WInCTS, if necessary setup aworkgroup
forthe WinCTS computers.

0106 Invalid entry for the number of keys to
record in the profile ...

Cause: The KeyFifoSize entryin the file winnc.ini
isinvalid.

Remedy: Correct the number, e.g. 50(see
WinConfig).

0107 - 0110 (various alarms)
Remedy: Restart WINDOWS. If this alarm occurs
repeatedly, contactEMCO.

H
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Control Alarms

These alarms can occur only with operating and

programming the control functions orwith running

CNC programs.

16 Parity error (RS232)

Cause: datal/O:datatransmitionerrorcharacter
overflow

Remedy: setsame parity forsenderandreceiver

17 Overflow error (RS232)

Cause: datal/O:datatransmition error pavity

18 Frame error (RS232)

Cause: datal/O:datatransmitionerrordataframe

Remedy: ev.setsame configurationforbothRS232

30 PP memory overflow (RS232)

Cause: datal/O:unknowndatatype,errordata

32 Data format error (RS232)

Cause: datal/O:errorwhile openingfie

1040 ORDxx DAC limit X

Cause: stepmotorinXfeltoutofpace

Remedy: e.g.selectlowerfeedorchip crosssection,
checkslidesforsmoothrunning,approach
reference point

1041 ORDxx DAC limit Y

see alarm 1040

1042 ORDxx DAC limit Z
see alarm 1040

1480 ORDxx SW overtravel switch X

Cause: software endswitchin Xovertravelled
Remedy: traverse backmanually

1481 ORDxx SW overtravel switch Y

see alarm 1480

1482 ORDxx SW overtravel switch 7
see alarm 1480

1560 Nxxxx Set speed to high/low
Cause: toohigh/lowS-value
Remedy: correctprogram,enterbeltgageinsetting

2040 Block notin memory

Cause: Blocksearchtargetnotfound
Remedy: correctprogram

2041 CNC program notfoand

Cause: NCProgram (subroutine,contourroutine)
notfound;with NC start no programwas
selected

Remedy: correctcalluporcreate program

2046 Block greater than 120 characters

Cause: NCblockistoolong (withloading a pro-
gram)

Remedy: divide NCblockinseveralblockswithDOS
editor

2048 Nxxxx Circle end point error

Cause: invalidcircle,invalid circle centre,radius
toosmall

Remedy: correctprogram

2060 Nxxxx Pogramming error TO, ZO
Cause: Dnumbertoogreat,tooltype notallowed
Remedy: comectprogram

2061 Nxxxx General program error

Cause: NCblockstructurewrong, blocknumber,
M/H/G codenotallowed,invalid combina-
tionof G commands,radius/dwellprogram-
medtwice,dweltimetoolong,circleaready
programmed, generalblockstructure error
with calculatingoperation

Remedy: comectprogram

2062 Nxxxx Feed missing / not progr.

Cause: Fvaluetoogreat,attempttostartwith F=0,
also with G95/96, if S=0 or M5
Remedy: comectprogram

2063 Nxxxx Thread lead to high

Cause: thread pitchtoogreat/missing, feedwith
threadsreaches80% ofrapid speed

Remedy: correctprogram,smaller pitch orlower
speedwiththreads

2065 Nxxxx Pos behind SW overtr. switch

Cause: targetpointprogrammed outofsoftware
end switch or circle path overtravels
software endswitch

Remedy: correctprogram

2068 Nxxxx Pos behind working area

Cause: targetpointprogrammedoutofworkingarea

Remedy: comrectprogram

2072 Nxxxx Incorrect input value

Cause: chamfer/radiustoolarge

Remedy: comrectprogram

2073 Nxxxx No intersection point

Cause: nointersection pointwith contourdefinition
arc-ine

Remedy: comrectprogram

2074 Nxxxx Wrong angle value

Cause: nocontourdraftispossible withthatangle
Remedy: correctprogram
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2075 Nxxxx Incorrect radius value

Cause: wrongcircle centre pointorradius

Remedy: comectprogram

2076 Nxxxx Wrong G02/G03

Cause: wrongrotationaldirectionfortangential
draftarc-line programmed

Remedy: comectprogram

2077 Nxxxx Incorrectblock sequence

Cause: chamfer/radius:no2.traverse blockwas
programmed

Remedy: comectprogram

2081 Nxxxx CRC not allowed

Cause: thread,changeofcorectiondirection/miror
axis/tool correctionnotallowedwith CRC,
circlenotinselected CRC plane,change of
planewhile CRC

Remedy: comectprogram

2082 Nxxxx CRC not determinable

Cause: plane change CRC notallowed,invalid
contourelement, contourviolationfullcircle,
contourelementtooshort

Remedy: comectprogram

2087 Nxxxx Coordinate rotation not allowed

Cause: new coordinaterotationwhile CRC was
active

Remedy: comectprogram

2160 Nxxxx Scale factor not allowed

2171 Nxxxx Approach not possible

Cause: notoolcorrection,toolradius=0(CRC)
Remedy: selecttool, entertoolradiusintooldata
2172 Nxxxx Retract not possible

Cause: errorwithselection CRC

Remedy: correctprogram

2501 ORDxx Synchronisation-error AC
Remedy: RESET,reporttoEMCOifrepeatable

2502 ORDxx Synchronisation-error AC
Remedy: RESET,reporttoEMCOifrepeatable

2503 ORDxx Synchronisation-error AC
Remedy: RESET,reporttoEMCO ifrepeatable

2504 ORDxx Insuff. RAM for interpreter

Cause: notenoughRAMmemory, continuation of
the programnotpossible
Remedy: close all other WINDOWS applications,

cease program,removeresident programs
(from AUTOEXEC.BAT and CON-
FIG.SYS), restart PC

2505 ORDxx Insuff. RAM for interpreter

see 2504

2506 ORDxx Insufficient RAM
see 2504

2507 ORDxx Referencepoint not active
Remedy: approachreference point

2508 ORDxx Intenal error NC core
Remedy: RESET,reporttoEMCO ifrepeatable

2520 ORDxx RS485 device absent

Cause: WithprogramstartnotallnecessaryRS485
participantwere presentorwhile program
runaparticipantfaied.

(AC) Axiscontroller

(SPS) PLC

(MT) Controlkeyboard

switch on RS485 participant (machine,
control keyboard), check cables and
connectors, checkterminator plug, report
toEMCOifrepeatable

2521 ORDxx RS485 communication error

Remedy: switch off/onthe PC,reporttoEMCOif
repeatable

2522 ORDxx RS485 communication error

switchon/off PC,reporttoEMCOifrepeatable

2523 ORDxx INIT error on RS485 PC-board

see "Installation of the Software, Mistakes with In-
stallation ofthe Software"

2524 ORDxx Gen.-Failure RS485 PC-board
switch off/onPC, reporttoEMCOifrepeatable

2525 ORDxx Transmit error RS485

Remedy: checkRS485cablesandconnectors,check
terminator plug, check for external
electromagneticinterferences

2526 ORDxx Transmit error RS485

see 2525

2527 ORDxx Internal error AC

Remedy: switchoff/onmachine,reporttoEMCOIf
repeatable

2528 ORDxx Operating system error PLC

Remedy: switch off/onmachine,reporttoEMCOIf
repeatable

Remedy:

2529 ORDxx External keyboard error

Remedy. Thecontrolkeyboard mustbe switchedon
afterthe PCwhenitisconnected toRS232,
switch off/on externalkeyboard,reportto
EMCOifrepeatable

2540 ORDxx Error on storing setting-data

Cause: harddiskfull, wrong path determined, mis-
sing write access

Remedy: check hard disk, if repeatable reinstall
software

H
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2545 ORDxx Drive / Device not ready
Remedy: insertdisk, close drive

2546 ORDxx Checksum errormachine-data
Remedy: reporttoEMCOifrepeatable

2550 ORDxx PLC simulation error
Remedy: reporttoEMCOifrepeatable

2551 ORDxx PLC simulation error
Remedy: reporttoEMCOifrepeatable

2562 Read error on CNC program

Cause: errorofprogramfile, disk orhard disk error

Remedy: solve problemonDOSlevel, eventually
reinstallsoftware

2614 Nxxxx Internal error MSD

Remedy: reporttoEMCOifrepeatable

2650 Nxxxx Wrong Cycle-Call

Cause: invalidcycle call,ifcycle willbe calledwith
Gcode
Remedy: reporttoEMCOifrepeatable

2849 Nxxxx Internal error CRC
Remedy: reporttoEMCOifrepeatable

2904 Nxxxx Helix Z path too large

The angle betweenthe helixandthetangenttothe
arc mustbelessthan 45°.

Remedy: cormrectprogram

3000 Nxxxx General Program error

Cause: nocircle parameterprogrammed, wrong
plane for circle (G17/18/19), chamfer/
radius/thread pitch already programmed,
thread pitchmissing, ...

Remedy: correctprogram

3001 Nxxxx More than 5 geomety parameter
Cause: wrongparameterforcontourdraft
Remedy: comrectprogram

3002 Nxxxx Polar/radius error

Cause: Nocentre pointspecified, centre pointin
wrong plane (G17/18/19)

Remedy: comectprogram

3003 Nxxxx Invalid address
The entered addressisnotallowed.
Remedy: correctprogram

3004 Nxxxx CL800 Error

Cause: generalcycleerrorwithcyclelanguage CL-
800, wrong parameter, invalid value,
incorrectcontour program, M17incontour
programmissing

Remedy: correctprogram

3005 Nxxxx Contour definition error

Cause: novalid contourdraftwiththe programmed
coordinates, invalid parameter, invalid
values

Remedy: comrectprogram

3006 Nxxxx Wrong block structure

Cause: toomuchM/H/T/D/S/Gcommandsinone
block, G commandsofthe same group
twice programmedinblock, circlewithmore
than 2 axes or polar coordinate centre
pointwith more than 2 axes, scale factor
programmedtwiceinablock, change of
plane/zero offset/toolchange / mirror
while contourdraft, novalid contourdraft
withthe programmed addresses

Remedy: comrectprogram

3008 Nxxxx Subroutine error
Cause:  subroutine counterinvalid, subroutineend
with M30, nesting depth override
Remedy: correctsubroutine counter
program M17, max. 4 subroutines nested

3011 Nxxxx To many axes/axis twice

Cause: the position (axis) was already program-
med,toomuchaxeswithblockwiththread/
mirror

Remedy: comrectprogram

3012 Nxxxx Block not in memory

Cause: programendwithoutM30,jumptargetnot
found

Remedy: comectprogram

3021 Nxxxx CRC contour error

Cause: Thetoolradiusistoolargeinrelationtothe
smallestcontourelement, contourviolation
with full circle, programmed arc radius
smallerthanthetoolradius

Remedy: comectprogram

3042 Wrong picture

Remedy: switchoff/onthePC,reprottoEMCOif
repeatable

3049 Wrong simulation area

Cause: With graphiksimulation no oraninvalid
simulationareawas putin

Remedy: putin/correctsimulationarea

3081 Nxxxx CRC not selected for approaching

Cause:  Withsoftapproaching/leavingacontour
G41 orG42 mustbe active
Remedy: comrectprogram

4100 Nxxxx No D-number active

Cause: cyclealarm:notooloffsetactive
Remedy: activatetoolcorrection(D)

H
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4101 Nxxxx Cutter radius = 0
Remedy: entercutterradius

4102 Nxxxx Cutter radius too large
Remedy: correctcutterradius

4103 Nxxxx Tool to wide

Remedy: L93:use othertool

4120 Nxxxx Spindle rotat. dir. n. progr.
Remedy: L94:programspindle direction

4121 Nxxxx Spindle not in tol. range

4122 Nxxxx Calculatedfeedtoolarge
Remedy: L841:reducefeed

4140 Nxxxx Fin. part diam. too small
Remedy: alterprogram

4180 Nxxxx Option not available !
Remedy: orderoption(L841,L94)
4200 Nxxxx Check definition of R
Remedy: correctR32

6000 - 7999 Machine alarms
see"Machine Alarms"

8004 ORDxx Failure main-drive unit
8005 - 8009 ORDxx Internal error AC
Remedy: reporttoEMCOifrepeatable

8010 ORDxx Synctr. error main drive

Cause: synchronisationmarkmissing formaindrive
Remedy: reporttoservicetechnician,ifrepeatable
8011 - 8013 ORDxx Internal error AC

Remedy: reporttoEMCO,ifrepeatable

8014 ORDxx Decel.-time of axis too high
Remedy: reporttoservicetechnician,ifrepeatable
8018 ORDxx Internal error AC

Remedy: reporttoEMCO,ifrepeatable

8021 ORDxx Internal error AC

Remedy: reporttoEMCO,ifrepeatable

8022 ORDxx Internal error AC

Remedy: reporttoEMCO,ifrepeatable

8023 ORDxx Invalid Z value for helix

Cause: The Zvalue of the helix must be smaller

thanthelength ofthearcto betraversed
Remedy: Programcorrection

8100 Fatal init error AC

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8101 Fatal init error AC
see 8101.

8102 Fatal init error AC
see 8101.

8103 Fatal init error AC
see 8101.

8104 Fatal system error AC
see 8101.

8105 Fatal init error AC
see 8101.

8106 No PC-COM card found

Cause: PC-COMboardcannotbeaccessed (ev.
notmounted).

Remedy: Mountboard, adjust otheraddresswith
jumper

8107 PC-COM card notworking

see 8106.

8108 Fatal error on PC-COM card
see 8106.

8109 Fatal error on PC-COM card
see 8106.

8110 PC-COM init message missing

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8111 Wrong configuration of PC-COM

see 8110.

8113 Invalid data (pccom.hex)
see 8110.

8114 Programming error on PC-COM
see 8110.

8115PC-COM packetacknowledge missing
see 8110.

8116 PC-COM startup error
see 8110.

8117 Fatal init data error (pccom.hex)
see 8110.

8118 Fatal init error AC
see 8110, ev.insufficientRAM memory

8119 PC interrupt no. not valid

Cause: ThePCinterruptnumbercannotbe used.

Remedy: Findoutfreeinterruptnumberinthe Win-
dows95 system control (allowed:5,7,10,
11,12,3,4und5) and enterthisnumberin
WinConfig.

8120 PC interrupt no. unmaskable
see 8119

H
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8121 Invalid commandtoPC-COM

Cause: Internalerrorordefective cable

Remedy: Checkcables(screwit); Restartsoftware
or reinstall when necessary, report to
EMCO, ifrepeatable.

8122 Internal AC mailbox overrun

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8123 Open error on record file

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8124 Write error on record file

Cause: Internalerror
Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8125 Invalid memory for record buffer

Cause: InsufficientRAM,recordtime exceeding.

Remedy: Restartsoftware,ev.removedriversetc.to
gainmore RAM,reducerecordtime.

8126 AC Interpolation overrun

Cause: Ev.insufficientcomputerperformance.

Remedy: SetalongerinterrupttimeinWinConfig.
Thismayresultin poorer path accuracy.

8127 Insufficient memory

Cause: InsufficientRAM

Remedy: Close otherprograms,restartsoftware,
ev.removedriversetc.togainmore RAM.

8128 Invalid messageto AC

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8129 Invalid MSD data - axisconfig.

see 8128.

8130 Internal init error AC
see 8128.

8130 Internal init error AC
see 8128.

8132 Axis accessed by multiple channels
see 8128.

8133 Insufficient NC block memory AC
see 8128.

8134 Too much center points programmed
see 8128.

8135 No centerpoint programmed
see 8128.

8136 Circle radius too small
see 8128.

8137 Invalid for Helix specified

Cause: Wrong axisforhelix. The combination of
linearand circularaxesdoesnotmatch.

Remedy: Programcorrection.

8140 Maschine (ACIF) notresponding

Cause: Machineoffornotconnected.

Remedy: Switchonmachineorconnect.

8141 Internal PC-COM error

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8142 ACIF Program error

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8143 ACIF packetacknowledge missing

see 8142.

8144 ACIF startup error

see 8142.

8145 Fatal init data error (acif.hex)
see 8142,

8146 Multiple request for axis

see 8142,

8147 Invalid PC-COM state (DPRAM)
see 8142.

8148Invalid PC-COM command (CNo)
see 8142,

8149Invalid PC-COM command (Len)
see 8142.

8150 Fatal ACIF error

see 8142.

8151 AC Init Error (missing RPG file)
see 8142,

8152 AC Init Error (RPG file format)
see 8142.

8153 FPGA program timeout on ACIF
see 8142,

8154 Invalid Commandto PC-COM
see 8142,

8155 Invalid FPGA packetacknowledge

see 8142 orhardware erroron ACIFboard (contact
EMCOService).
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8156 Sync within 1.5 revol. not found

see 8142 or Bero hardware error (contact EMCO
Service).

8157 Datarecord done

see 8142,

8158 Bero width too large (referencing)

see 8142 or Bero hardware error (contact EMCO

Service).

8159 Function notimplemented

Bedeutung: Innormaloperationthisfunctioncannot
beexecuted

8160 Axis synchronization lost axis 3..7

Cause: Axisspinsorslideislocked, axissynchro-
nisation waslost

Remedy: Approachreference point

8164 Software limit switch max axis 3..7

Cause: Axisisattraverse areaend

Remedy: Retractaxis

8168 Software limit overtravel axis 3..7

Cause: Axisisattraverseareaend

Remedy: Retractaxis

8172 Communication errorto machine

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.
CheckconnectionPC-machine, eventu-
ally eliminate distortionsources.

8173 INC while NC program is running
8174 INC notallowed

8175 MSD file could not be opened

Cause: Internalerror

Remedy: Restartsoftware oderbeiBedarfneuin-
stallieren,reporttoEMCO, ifrepeatable.

8176 PLS file could not be opened

see 8175.

8177 PLS file could not be accessed
see 8175.

8178 PLS file could not be written
see 8175.

8179 ACSfile could not be opened
see 8175.

8180 ACS file could not be accessed
see 8175.

8181 ACS file could not be written
see 8175.

8182 Gearchange notallowed

8183 Gear too high
8184 Invalid interpolaton command

8185 Forbidden MSD data change
see 8175.

8186 MSD file could not be opened
see 8175.

8187 PLC program error
see 8175.

8188 Gearcommand invalid
see 8175.

8189 Invalid channel assignement
see 8175.

8190 Invalid channel within message
8191 Invalid jog feed unit
8192 Invalid axisin command

8193 Fatal PLC error
see 8175.

8194 Thread without length

8195 No thread slope in leading axis
Remedy: Programthread pitch

8196 Too manny axis for thread
Remedy: Program max.2 axesforthread.

8197 Thread not long enough

Cause: Threadlengthtooshort.
Withtransitionfromonethreadtothe other
thelength ofthe second thread mustbe
sufficientto produce a correctthread.

Remedy: Longersecondthreadorreplaceitbya

linearinterpolation (G1).

8198 Internal error (to manny threads)
see 8175.

8199 Internal error (thread state)

Cause: Internalerror

Remedy: Restartsoftware orreinstallwhenneces-
sary,reporttoEMCO, ifrepeatable.

8200 Thread without spindle on

Remedy: Switchonspindle

8201 Internal thread error (IPO)
see 8199.

8201 Internal thread error (IPO)
see 8199.

8203 Fatal AC error (0-ptr IPO)
see 8199.
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8204 Fatal init error: PLC/IPO running
see 8199.

8205 PLC Runtime exceeded

Cause: Insufficientcomputer performance
8206 Invalid PLC M-group initialisation
see 8199.

8207 Invalid PLC machine data

see 8199.

8208 Invalid application message

see 8199.

8211 Feed too high (thread)

Cause: Thread pitchtoolarge / missing, Feed for
threadreaches80% ofrapidfeed

Remedy: Program correction,lower pitchorlower
spindle speed forthread

9001 unknown parameter!

Cause: SPS diagnosis, unknown parameter
entered

9002 Par.-number not allowed !

Cause: SPS diagnosis, unknown parameter
numberentered

9003 unknown display-format !

SPS-diagnosis

9004 DB not existant !

SPS-diagnosis

9005 DW not existant !

SPS-diagnosis

9006 Invalid COM-port!

SPS-diagnosis

9007 Data-transmition activ !

datal/O

9011 No files found!

datal/O

9014 File already exists !

datal/O

9015 Error while opening file !
datal/O

9016 Error while reading file !
datal/O: errorwhile opening afile
9017 Error while writing file !
datal/O: errorwhile writing a file
9018 Invalid COM configuration !
datal/O

9019 No digitizer initial data foand !

Cause: adigitizerwasset, butnotcalibrated

Remedy: calibrate digitizer (setedge points),see
"External Input Devices"

9020 No valid input !

Cause: digitizerwasactivated oninvaliedfield

9021 COM-portis already used !

Cause: Anotherdeviceisalreadyconnectedtothis
COMport.

9022 Digitizer not connected

Remedy: Connectdigitizer,switchon...

9023 Control keyboard not connected
Remedy: Connectcontrolkeyboard,switchon...
9024 General RS232 communication error
Remedy: Correctsettingsoftheserialinterface.

9500 Invalid memory for program

Cause: thePChasnotenoughfree RAM

Remedy: Close allother WINDOWS applications,
eventuallyremoveresident programsfrom
RAM, restartPC

9501 Error while saving program
Cause: diskfull?

9502 Too less memory (loading prog.)
see 9500

9508 Selected menu not found
Remedy: reporttoEMCO,ifrepeatable

9509 Too less memory for picture
Remedy: reporttoEMCO,ifrepeatable
9510 Mem.-fail. block-search buffer
Remedy: reporttoEMCO,ifrepeatable
9511 Projection error block search
Remedy: reporttoEMCO,ifrepeatable

9540 Error in BFM / BFM not foand
Remedy: reporttoEMCO,ifrepeatable

H
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Machine Alarms

These alarmsarereleased by the machine.

The alarms are differentforthe PC MILL50/55 and
the PC MILL 100/125.

The alarm s 6000 - 6999 normally must be
acknowledged with RESET. The alarm s 7000 - 7999
are messageswhichwill disappearusuallywhenthe
releasing situationis eliminated.

PC MILL 50/55
The following alarm s are valid forthe PC MILL 50/
55.

6000: EMERGENCY OFF

The EMERGENCY OFF key was pressed. Remove
the endangering situation andrestartmachine and
software.

6001: CYCLE TIME EXCEEDS LIMIT
ContactEMCOService.

6002: NO PLC PROGRAM LOADED
ContactEMCOService.

6003: DB NOT EXISTENT
ContactEMCOService.

6004: RAM ERROR ON PLC BOARD
ContactEMCOService.

6009: FAILURE SAFETY CIRCUIT

Defective door limit switch or main contactor.
Operating the machineisnotpossible.
ContactEMCOService.

6010: X-AXIS NOT READY

Step motor board defective ortoo hot, 24V fuse
defective. Checkfusesand switch boxfanfilter.
ContactEMCOService.

6011: Y-AXIS NOT READY
see alarm6010.

6012: Z-AXIS NOT READY
see alarm6010.

6013: MAIN DRIVE NOT READY

Maindrive powersupply defective, cable defective,
fuse defective.

Checkfuse.

ContactEMCOservice.

6014: NO SPEED FOR MAIN SPINDLE

This will be released, when the spindle speed is
lowerthan20rpm because of overload.
Altercutting data (feed, infeed, spindle speed).

6019: VICE TIMEOUT
24Vfuse defective, hardware defective.

ContactEMCOservice.

6020: VICE FAILURE
24V fuse defective, hardware defective.
ContactEMCOservice.

6024: DOOR NOT CLOSED
The doorwasopened while amachine movement.
The programwillbe aborted.

6025: GEARBOX COVER NOT CLOSED

The gearbox coverwasopened while amachine
movement. Arunning CNC programwillbe aborted.
Close the coverto continue.

6027: DOOR LIMIT SWITCH DEFECTIVE
Thelimitswitch of the automatic doorisdisplaced,
defective,wrongcabled.

ContactEMCOservice.

6028: DOOR TIMEOUT

The automatic doorstucks, the pressured airsupply
isinsufficient, the limitswitchis displaced.

Check door, pressured air supply, limit switch or
contactEMCOservice.

6030: NO PART CLAMPED
Noworkpieceinserted, vice cheekdisplaced, control
camdisplaced, hardware defective.
AdjustorcontactEMCOservice.

6041: TOOL CHANGE TIMEOUT
Toolturretstucks (collision?), 24 V fuse defective,
hardware defective.

Arunning CNC programwillbe stopped.
CheckforacollisionorcontactEMCOservice.

6042: TOOL CHANGE TIMEOUT
see alarm6041.

6043: TOOL CHANGE TIMEOUT
seealarm6041.

6044: TOOL TURRET SYNC ERROR
Hardware defective.
ContactEMCOservice.

6046: TOOL TURRET SYNC MISSING
Hardware defective.
ContactEMCOservice.

6048: DIVIDING TIME EXCEEDED

Dividing head stucks, insufficient pressured airsupply,
hardware defective.

Checkfor collision, check pressured airsupply or
contactEMCOservice.

6049: INTERLOCKING TIME EXCEEDED
see alarm 6048

6050: FAILURE DIVIDING DEVICE
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Hardware defective.
ContactEMCOservice.

7000: INVALID TOOL NUMBER

The CNC programwillbe stopped.

Interrupt program with RESET and correctthe pro-
gram.

7007: FEED HOLD
Inthe robotic mode aHIGH signalisatinputE3.7.
Feed Stop is active untilalowsignalisatE3.7.

7017: GO FOR REFERENCE POINT
Approachthereference point.

7040: DOOR OPEN

The maindrive cannotbe switched onand NC-Start
cannotbeactivated.

Some accessoriescan be operated only with open
machinedoor.

Closethe machinetorunaprogram.

7043: PIECE COUNT REACHED

A predetermined number of program runs was
reached.NC-Startislocked. Resetthe counterto
continue.

7050: NO PART CLAMPED

Afterswitching on orafterantheviceisneitheratthe
open position noratthe closed position.
NC-Startislocked.

Traverse the vice manually onavalid end position.

7051: DIVIDING DEVICE NOT INTERLOCKED
Afterswitching on or afteranthe dividingheadisnot
inalock position. NC-Startislocked.

PC MILL 100/125
Thefollowing alarmsarevalidforthe PC MILL
100/125.

6000: EMERGENCY OFF

The EMERGENCY OFF key was pressed. Remove
the endangering situation andrestartmachine and
software.

6001: PLC-CYCLE TIME EXCEEDING
ContactEMCOService.

6002: PLC - NO PROGRAM CHARGED
ContactEMCOService.

6003: PLC - NO DATA UNIT
ContactEMCOService.

6004: PLC - RAM MEMORY FAILURE
ContactEMCOService.

6009: SAFETY CIRCUIT FAULT

Defective step motorsystem.

A running CNC program will be interrupted, the
auxiliary driveswillbe stopped, thereference position
willbe lost.

ContactEMCOService.

6010: DRIVE X-AXIS NOT READY

The step motor boardisdefective ortoo hot, afuse
isdefective.

Arunning program will be stopped, the auxiliary
driveswillbe switched off, the reference position will
belost.

CheckfusesorcontactEMCOservice.

6011: DRIVE Y-AXIS NOT READY
see alarm6010.

6012: DRIVE Z-AXIS NOT READY
see alarm 6010.

6013: MAIN DRIVE NOT READY

Main drive powersupply defective, main drive too
hot, fuse defective.

Arunning programwill be stopped, the auxilliary
driveswillbe switched off.
CheckfusesorcontactEMCO Service.

6014: NO MAIN SPINDLE SPEED

This will be released, when the spindle speed is
lowerthan 20rpm because of overload.
Altercutting data (feed, infeed, spindle speed).
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The CNC program will be aborted, the auxilliary
driveswillbe stopped.

6024: MACHINE DOOR OPEN
The doorwasopened while amachine movement.
The programwillbe aborted.

6041: TOOL CHANGE TIMEOUT

Tool drumstucks (collision?), main drive notready,
fuse defective, hardware defective.

Arunning CNC programwillbe stopped.

Checkfor collisions, checkfusesorcontactEMCO
service.

6044: TOOL DISK POSITION FAULT

Position error of main drive, error of position super-
vising (inductive proximity switch defective or
disadjusted, drum allowance), fuse defective,
hardware defective.

The Z axis could have been slipped out of the
toothing while the machine wasswitched off.
Arunning CNC programwillbe stopped.
ContactEMCOservice.

6047: TOOL DISK UNLOCKED
Tooldrumturned out of locked position, inductive
proximity switch defective or disadjusted, fuse
defective, hardwaredefective.

Arunning CNC programwillbe interrupted.
ContactEMCOservice.

Whenthe tooldrumisturned out oflocked position
(nodefect),actasfollowing:

Turnthe drumintolocking position manually
Changeinto MANUAL (JOG) mode.

Turn the key switch. Traverse the Zslide upwards,
untilthe alarm disappears.

6050: M25 AT RUNNING MAIN SPINDLE
Cause: Programming mistakein NC program.
Arunning programwillbe aborted.

The auxilliary drives will be switched off.
Remedy: CorrectNCprogram

6064: DOOR AUTOMATIC NOT READY

Cause: pressure failure automatic door
automaticdoorstucksmechanically
limitswitchforopenend positiondefective
security printcircuitsdefect
cablingdefective
fusesdefective

Arunning programwillbe aborted.

The auxilliary drives will be switched off.

Remedy: serviceautomaticdoor

6072: VICE NOT READY

Attempttostartthe spindle withan openvice or
withoutclampedworkpiece.

Vice stucks mechanically, insufficientcompressed
airsupply, compressed air switch defective, fuse
defective, hardwaredefective.
CheckthefusesorcontactEMCO service.

6073: DIVIDING DEVICE NOT READY
Cause: lockingswitchdefective
cablingdefective
fusesdefective
Arunning programwillbe aborted.
The auxilliary drives willbe switched off.
Remedy: serviceautomaticdividingdevice
lockthe dividingdevice

6074: DIVIDING TIME EXCEEDED

Cause: diidingdevicestucksmechanicaly
locking switchdefective
cablingdefective
fusesdefective

Arunning programwillbe aborted.

The auxilliary drives willbe switched off.

Remedy: serviceautomaticdividingdevice

6075: M27 AT RUNNING MAIN SPINDLE
Cause: Programming mistakein NC program.
Arunning programwillbe aborted.

The auxilliary drives willbe switched off.
Remedy: CorrectNCprogram

7000: INVALID TOOL NUMBER
PROGRAMMED

Thetool positionwas programmed largerthan 10.

The CNC programwillbe stopped.

Interrupt program with RESET and correctthe pro-

gram.

7016: SWITCH ON AUXILIARY DRIVES

The auxiliary drives are off. Press the AUX ON key
foratleast0.5sec. (to avoid accidentally switching
on)toswitch onthe auxiliary drives.

7017: REFERENCE MACHINE
Approachthereference point.
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When the reference pointis not active, manual
movements are possible only with key switch at
position"setting operation”.

7018: TURN KEY SWITCH

With NC-Startthe key switchwasin position "setting
operation".

NC-Startislocked.

Turnthe key switchinthe position "automatic"torun
aprogram.

7020: SPECIAL OPERATION MODE ACTIVE
Specialoperationmode:The machinedoorisopened,
the auxiliary drives are switched on, the key switchis
in position "setting operation”and the consentkeyis
pressed.

Manual traversing the axesis possible with open
door. Swivelling the tool turretis not possible with
opendoor.Running a CNC programis possible only
with standing spindle (DRYRUN) and SINGLE block
operation.

For safety: If the consent key is pressed for more
than40sec.the function ofthiskeyisinterrupted, the
consentkey mustbereleased and pressed again.

7021: INITIALIZE TOOL TURRET
Thetoolturretoperating wasinterrupted.

No traversing operationis possible.

Press the tool turret key in the RESET status of the
control.

7038: LUBRICATION SYSTEM FAULT

The pressure switchis defective orgagged.
NC-Startislocked. Thiscan beresetonly by switching
offand onthe machine.

ContactEMCOservice.

7039: LUBRICATION SYSTEM FAULT
Notenoughlubricant, the pressure switchisdefective.
NC-Startislocked.

Checkthelubricantandlubricate manually orcontact
EMCOservice.

7040: MACHINE DOOR OPEN

The main drive cannotbe switched onand NC-Start
cannotbeactivated (exceptspecialoperationmode)
Closethe machinetoruna program.

7042: INITIALIZE MACHINE DOOR
Everymovementand NC-Startarelocked.
Openand close the machine doortoinitialize the
safety circuits.

7043: PIECE COUNT REACHED

A predetermined number of program runs was
reached.NC-Startislocked. Resetthe counterto
continue.

7054: VICE OPEN

Cause: theworkpieceisnotclamped

When switching on the main spindle with M3/M4
alarm 6073 (vice notready) willbe released.
Remedy:. Clamp

7054: DIVIDING DEVICE NOTEIH““
H 13 cause: thedividingdeviceisn
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