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ERRORS DETECTED IN THE INSTALLATION MANUAL (REF. 9703)

Comparisontable(pagex). General characteristics.
In the "Axes" section” where it says "AxesX +Y + Auxiliary handwheel”
It should say "X Axis+Auxiliary Y axis(not dro) + Auxiliary handwheel”

Comparisontable(pagexii). Programming.
The programming function G34 ismissing:
G34 X axisasaninfinitefollower of another axis (only for the 101S)

Section 2.3.4 (chapter 2 page 8). Table below. _ _ Digit Corresponding Input o
Digits 7 and 8 are backwards. They should belike this: 3 [T ———— 10 (/0D
External feedrate override 2 11 (1/01)

X axis feedback error
Y axis feedback error
X axis sne-wave feedback alarm
Y axis sne-wave feedback alarm
Over-temperature
Not being used at this time

200 11000 |

LRIVl

Section 3.5 (chapter 3page8). Feedback alarm parameter P22(7), P62(7)
The last paragraph iswrong, it should read:
"1f thefeedback system ....... withavalueof "0" (feedback alarm OFF)".

Section 4.4.2 (chapter 4page13). Open positioningloop
The first paragraph iswrong, it should say:
Itisnecessary to set P23(4)=0.

Appendix" F" (page9).1/Orelated parameters
Thefirst lineiswrong, it should read:
P22(7),P62(7) Feedback alarm ON (1) or OFF (0) onthe X, Y axis(respectively).
P63(6) Theprobeisactivehigh, P63(6)=0, or low, P63(6)=1.

Appendix" G" (pagel2).P22(7)
It iswrong, it should read:
P22(7) Feedback alarm ON (1) or OFF (0) onthe X axis.

Appendix" G" (pagel3).P62(7)
It iswrong, it should read:
P62(7) Feedback alarm ON (1) or OFF (0) ontheY axis.

P63(6)  Theprobeisactivehigh, P63(6)=0, or low, P63(6)=1.

MODIFICATIONS TO THE INSTALLATION MANUAL (REF. 9703)

Section 1.6.1(chapter 1pagel1l). RESET
The last paragraph should read:
When setting machine parameter "P30" with avalueother than"0", the CNC behavesasfollows: A leading edge
(upflank) interruptsthe execution and it isredirected toaHOM E block, but the HOM E functionisnot executed
until atrailing edge (down flank) is detected.

Section 1.8.1(chapter 1page22). Exter nal keyswithout the" JOG 100" keypad (jogbox)
Connection example using only the external control keys"X+", "X-"

/0 1 (6) o N 01/0 2 (15)
L3 >§;N740 1/0 2 (24)
/0 2 (3) o p—

L - 51/0 1 (10)

Section 4.1.1.1 (chapter 4page11). P63(1) Acceler ation/decelerationin all GO1 movements
It should read:
P63(1) Acceleration/decel eration also onlinear interpolations (G01)
It definesif the CNC, besidesapplying acc/decramps (P16, P17, P91, P92) on all rapid movementsat FO, it al so
appliesthem on linear interpolations (G01).
0 = Only on rapid movements (G0O0) and at FO.
On rapid movementsand on all linear interpolations (GO1).
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MODIFICATIONS TO THE OPERATION MANUAL (REF. 9703)

Section 2.3.4 (chapter 2 page 8). Table below. _ . Digit Corresponding Input =
Digits 7 and 8 are backwards. They should be like this: NS —— 10 (/01)

Externa feedrate override 2 11 (I/01)

X axis feedback error
20011000

Y axis feedback error
X axis sne-wave feedback alarm
Y axis sne-wave feedback alarm
Over-temperature
Not being used a thistime

RIN|w|d|lO|o|N|0

Section 6.5.4 (chapter 6 page17). Synchronism (G33)
Inthe printing example.
*  |f theturning of therolleriscontrolled with an external device, it isnot necessary to programthe" NO S1000
M3" block, but machine parameter P36 must be set to the approximate rpm of theroller.
*  If theroller does not have an encoder, because no controlled synchronism is needed, pin 5 of connector A2
must be connected to 5V.

Software Version 2.02 (May 1998)

1. ASSUME X1 OF THE HANDWHEEL WITH THE "JOG 100" JOG BOX

Machine parameter P102(7) indicates whether the axes can be jogged or not with the handwheel when the Feedrate
Override Switch is positioned out of the handwheel markingswhile using the "JOG 100" jog box and the JOG modeis
selected.

P102(7)=0 It isnot possible. The handwheel is active in the handwheel positions only.
P102(7)=1 The handwheel isactive in any position of the Feedrate Override Switch.

Whenmachineparameter P102(7) =1, the CNC appliesthe"x1" factor whentheswitchispositioned out of thehandwheel
positions.

2. THE CNC101 ALSO HAS ARITHMETIC PROGRAMMING.
Fromthisversionon, the CNC101 model al so hasarithmetic programmingwith conditional jumps(G26, G27, G28, G29).

101 | 101S| 102 | 102S
Arithmetic programming X X X X
Arithmetic parameters 100 100 100 100
PROGRAMMING | G26 |Jumpif zero X X X X
FUNCTIONS G27 |Jump if not zero X X X X
G28 | Jump if less than zero X X X X
G29 |Jump if equa or greater than zero X X X X

3. AXES NOMENCLATURE.

With bits 1 and 2 of parameter P102, the axes nomenclature may be defined.

P102(2) P102(1) | Axes Nomenclature
0 0 XY
0 1 YC
1 0 XZ
1 1 Y Z

The new denomination selected only affects the display, they will keep being X and Y internally. Therefore, when
accessing the CNC viaDNC 100, the axeswill alwaysbe X Y.

4. MOVEMENTSIN G75

Inpreviousversions, whenamovement programmed in G75 reached position and the CN C had not yet received the probe
signal, the CNC would issue error 21.

From thisversion on, parameter P102(5) indicates whether the CNC issues error 21 or not.

P102(5 =0  Itissueserror 21. Likeuntil now.
P102(5)=1 It does not issue error 21. It goes on executing the next block.
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5. DISPLAY OF THE AXISIN EXECUTION

In previous versions, while in Automatic mode, the CNC could change the axis being displayed depending on the
movement programmed:

If both axes move => it keepsdisplaying the axis selected with A+ ,A-

If only the X axismoves => itdisplaysthe X axis

Ifonly theY axismoves => itdisplaystheY axis

Fromthisversionon, parameter P102(6) determineswhether the CNC behaveslikebeforeor it doesnot changetheaxis
being displayed.

P102(6)=0 Likebefore

P102(6)=1  The CNC does not change the axis. It keeps displaying the axis selected with A+ ,A-

Software Version 2.03 (January 1999)

1. ADDITIONAL MOVEMENT WITH G75

When probing at high speed, it could stop abruptly making the axis overshoot the programmed position and having
to move back into position.

In previousversions of the CNC 101 S, machine parameter P82 could be used to minimize this sometimes undesirable
effect.

This parameter indicates to the CNC the distance the axis must move after receiving the probe signal, thus stopping
smoothly.

Fromthisversionon, thisfeaturewill alsobeavailableonthe"102 S' CNC model and parameter P83indicatesthedistance
the Y axis must move after receiving the probe signal.

Therefore: P82 indicates the distance the X axis must move after receiving the probe signal.
P83 indicates the distance the Y axis must move after receiving the probe signal.
Possible values: From1to 65535 microns.
From 1 to 25801 tenth-thousandths of an inch.

Software Version 2.05 (October 2001)

1. OPERATION WITH 100-LINE HANDWHEELS (U.EO.)

Until now, the CNC 101/102 wasready to operatewith 25-linehandwheels. Itinternally multipliesby 4in order to obtain
100 pulses per each turn of the handwheel.

From thisversion on, it is also possible to use 100-line handwheel s (Fagor UFO model handwheels)

Set machine parameter P103(2)=1 soits pulses are not multiplied by 4.

This feature is only available when connecting the handwheel to the CNC's feedback input.
The auxiliary handwheel, connected to the digital inputs of the CNC must always have 25 lines per turn.

Headquarters(SPAIN): Fagor Automation S.Coop.
B°San Andréss/n, Apdo. 144
E-20500Arrasate- M ondragén
Tel: (34)-943 71 92 00
Fax: (34)-9437917 12
(34)-943 77 11 18 (Service Dept.)
www.fagor automation.com

E-mail: info@fagor automation.es
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The information described in this manual may be subject to variations due to
technical modifications.

FAGOR AUTOMATION, S. Coop. Ltda. reserves the right to modify the
contents of thismanual without prior notice.
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COMPARISON TABLE
FOR FAGOR CNC MODELS:
101/1015/102/102S




GENERAL CARACTERISTICS

101

101S

102

1025

Feedback Inputs

Connector Al (X axis)

x

Connector A2 (Y axis)

x5 multiplier circuit for sine-wave signals

Feedback correction factor

Analog outputs

X axis

X [ X

Y axis

Spindle (S)

AXes

X axis

X +Y axis

X axis + electronic handwheel

Axes X +Y + auxiliary handwheel

XX X | XX | X [ XX | X | X |X

XX | X | XX | X [ XX | X |X

Double feedback for X axis

AXIs control

Closed Loop

XX | X | X

x

x

Open Loop

Rigid Tapping

Interface with external
devices

External operator panel "JOG 100"

RS232C Interface

Fagor Local Area Network (LAN)

x

DNC 100

Operating options

Overtemperature alarm

Operation in radius or diameter

Operation with a probe

Zero offsets

Tool length compensation

Acceleration / deceleration

X [IX [ X | X | X [ XX |X|X |X

X [IX | X | X | X | X

XX [ X | X | X | XX | X |X | XX




INPUTS AND OUTPUTS

101

101S

102

102S

INPUTS

X axis home switch

Y axis home switch

External emergency stop

Feedhold

External Cycle Start

External Cycle Stop

Conditional input (block skip)

Manual input (DRO mode)

X IX | X | X | X | X |X |X

X [ X | X | X | X | X |X

External Reset (initial CNC conditions)

X X | X | X | X | X [X

2 inputs as Handwheel multiplying factor

JOG100

JOG100

2 inputs for Feedrate override

JOG100

JOG100

5 inputs for parametric programming

2 inputs for handling the auxiliary handwheel

OUTPUTS

8 outputs for M, Sor T in BCD or decoded

M Strobe

S Strobe

T Strobe

JOG mode selected at the CNC

Automatic mode selected at the CNC

Internal CNC emergency

X axis brake

XX [ X | X | X | X [ X [ XX |X

Y axis brake

X axisin position

Y axisin position

X X X | X [ X | X [X|[X |X|X|X][X|X

X axis Fast (Non-servocontrolled open loop)

JOG 100

JOG 100

X axis Slow (Non-servocontrolled open |oop)

JOG 100

JOG 100

X direction (Non-servocontrolled open loop)

JOG 100

JOG 100

Y axis Fast (Non-servocontrolled open loop)

JOG 100

JOG 100

Y axis Slow (Non-servocontrolled open loop)

Y direction (Non-servocontrolled open loop)

X IX X [X X [X|X|X|[X[X[X|[X|X|X|X[X|XIX|X|X|[X|X|X|X|X|X|[X|X|X|X




PROGRAMMING

101 J101Ss | 102 | 102S
Number of blocks 900 | 900 | 900 | 900
Conditional blocks (block skip) X X X X
Parts counter X X X X
Arithmetic programming X X X
Arithmetic parameters 100 | 100 | 100
PROGRAMMI GO0 Rapid positioning X X X X
FUNCTIONS G01 Linear interpolation X X X X
G02 Clockwise circular interpolation X X
GO03 Counter-clockwise circular interpolation X X
G04 Dwell X X X X
G05 Round corner X X X X
GO07 Square corner X X X X
G25 Unconditional jump X X X X
G26 Jump if zero X X X
G27 Jump if not zero X X X
G28 Jump if less than zero X X X
G29 Jump if equal or greater than zero X X X
G33 Synchronization X
G45 Increment part-counter's count X X X X
GA47 Pulse inhibit X X X
G48 Cancel function G47 X X X
G51 to G60 | Load zero offset X X X
G61 F not affected by "P18" X X X X
G62 Cancel function G61 X X X X
G70 Inch programming X X X X
G71 Metric programming X X X X
G74 Machine Reference (home) search X X X X
G75 Probing X X X
G81 Batch programming X X
G84, G80 |Rigid tapping X
G90 Absolute coordinate programming X X X X
Go1 Incremental coordinate programming X X X X
G92 Coordinate presetting X X X
G93 M odification of acceleration ramp X X X




NEW FEATURES
AND
MODIFICATIONS

Date: March 1997

SoftwareVersion: 2.1 and newer

FEATURE AFFECTED MANUAL AND SECTION
Synchronization of movements (G33) Operating Manual Section 6.5.4
Axis X asinfinite slave of another axis (G34) InstallationManual Section 5.5
Operating Manual Section 6.5.5
G47, GA8 as axis |oop opener InstallationManual Section 5.7
Operating Manual Section 6.7.2
G75 specia function InstallationManual Section 5.6
Travel limit control taking into account the InstallationManual Section 5.8
the punch radius Operating Manual Section 6.8.4
Selection of the Arithmetical Parameters InstallationManual Section 3.7
which arerequired for display. Operating Manual Section 6.9.3
Pay-Back, asreading points. InstallationManual Section 3.6
Operating Manual Section4.3.1
Parametrical programmingtakesthe S Installation Manual Sect. 5.1 and 6.7
sign into account
The axes can be denominated Y, C InstallationManual Section 3.4
Auxiliary Handwheel handling by Installation Manual Sect. 1.7,3.4 and
meansof 2 digital inputs Operating Manual Section 3.1
Braking Control in open loop InstallationManual Section 4.4.2

Reading / Writing of machine parameters
from the DNC100

Error elimination by external Reset.
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SAFETY CONDITIONS

Readthefoll owing saf ety measuresinorder to prevent damageto personnel, tothis
product and to those products connected to it.

Thisunit must only be repaired by personnel authorized by Fagor Automation.

Fagor Automation shall not beheldresponsiblefor any physical or material damage
derived from the violation of these basic safety regulations.

Precautions against personal damage

Use proper Mains AC power cables
To avoid risks, use only the Mains AC cables recommended for thisunit.

Avoid electrical overloads
Inorder toavoid electrical dischargesand fire hazards, do not apply electrical voltage
outside the range selected on the rear panel of the Central Unit.

Ground connection
Inorder toavoidelectrical discharges, connect theground terminalsof all themodules
tothemaingroundterminal . Beforeconnecting theinputsand outputsof thisunit, make
surethat al the grounding connections are properly made.

Before powering the unit up, makesurethat it is connected to ground
Inorder toavoidelectrical discharges, makesurethat al thegrounding connectionsare
properly made.

Do not work in humid environments
In order to avoid electrical discharges, always work under 90% of relative humidity
(non-condensing) and 45° C (113°F).

Do not work in explosive environments _ _ _
In order to avoid risks, damage, do not work in explosive environments.

Precautions against product damage

Workingenvironment
Thisunitisready tobeusedinIndustrial Environmentscomplyingwiththedirectives
and regul ations effectivein the European Community

Fagor Automation shall not be held responsible for any damage suffered or caused
wheninstalledin other environments (residential or homes).

Install theunit in theright place
Itisrecommended, whenever possi ble, toinstal the CNC away from cool ants, chemical
product, blows, etc. that could damageit.

This unit complies with the European directives on el ectromagnetic compatibility.

Nevertheless, it is recommended to keep it away from sources of electromagnetic
disturbancesuch as.
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- Powerful loads connected to the same AC power line as this equi pment.
- Nearby portabletransmitters(Radi o-tel ephones, Ham radio transmitters).
- Nearby radio/ TC transmitters.

- Nearby arc welding machines

- Nearby High Voltage power lines

- Etc.

Enclosures
Themanufacturer isresponsibleof assuring that theencl osureinvol ving theequipment
meetsall the currently effectivedirectives of the European Community.

Avoid distur bances coming from the machinetool
The machine-tool must have all the interference generating elements (relay coils,
contactors, motors, etc.) uncoupled.

Usethe proper power supply
Use an external regulated 24 V dc power supply for the inputs and outputs.

Grounding of the power supply
Thezerovolt point of theexternal power supply must be connected to themain ground
point of the machine.

Analog inputsand outputs connection
Itisrecommended to connect them using shielded cablesand connecting their shields
(mesh) to the corresponding pin (See chapter 2).

Ambient conditions
The working temperature must be between +5° C and +45° C (41°F and 113°F)
The storage temperature must be between -25° C and 70° C. (-13° F and 158° F)

Monitor enclosure
Assurethat theMonitor isinstalled at thedi stancesindicatedin chapter 1 fromthewalls
of theenclosure.
UseaDC fan toimprove enclosure ventilation.

Main AC Power Switch

Thisswitch must be easy to access and at adistance between 0.7 m (27.5 inches) and
1.7 m (5.6 ft) off thefloor.

Protections of the unit itsalf

It carriestwo fast fuses of 3.15 Amp./ 250V. to protect the mains AC input.

All thedigital inputsand outputshavegal vanicisol ation viaoptocoupl ersbetweenthe
CNC circuitry and the outside.

They areprotected by anexternal fast fuse(F) of 3.15 Amp./ 250V . against over voltage
and reverse connection of the power supply.

Thetypeof fusedependsonthetypeof monitor. Seetheidentificationlabel of theunit.
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Precautions during repair

Do not manipulatetheinside of the unit
Only personnel authorized by Fagor Automation may manipul atethe
insideof thisunit.

Donot manipulatetheconnector swith theunit connectedto AC power .

Before manipulating the connectors (inputs/outputs, feedback, etc.)
make sure that the unit is not connected to AC power.

Safety symbols

Symbolswhich may appear on the manual
WARNING. symbol

It hasan associ ated text i ndi cating thoseactionsor operationsmay hurt people
or damage products.

Symbolsthat may becarried on the product
WARNING. symbol

It hasan associated text i ndi cating thoseactionsor operationsmay hurt people
or damage products.

"Electrical Shock" symbol
It indicatesthat point may be under electrical voltage

"Ground Protection” symbol
It indicates that point must be connected to the main ground point of the
machine as protection for people and units.
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MATERIAL RETURNING TERMS

When returning the CNC, pack it in its original package and with its origina packaging
material. If not available, pack it asfollows:

1.- Getacardboard box whosethreeinsidedimensionsareat least 15cm (6inches) larger
thanthoseof theunit. Thecardboard being used to makethebox must havearesistance
of 170 Kg (375 1b.).

2.- Whensendingit to aFagor Automation officefor repair, attach alabel indicating the
owner of the unit, person to contact, type of unit, serial number, symptom and a brief
description of the problem.

3.- Wraptheunitinapolyethyleneroll or similar material to protect it.

When sending the monitor, especially protect the CRT glass.
4.- Padtheunitinsidethe cardboard box with poly-utherane foam on all sides.

5.- Seal the cardboard box with packing tape or industrial staples.
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FAGOR DOCUMENTATION
FOR THE 101/101S/102/102S CNC

101/101S/ 102/102S CNC OEM Manual

Isdirected to the machine builder or person in charge of installing and starting
up the CNC.

It has the Installation manual inside. Sometimes, it may contain an additional

manual describing New Software Features recently implemented.
101/101S/102/102S CNC USER Manual

Isdirected to the end user or CNC operator.

It contains the Operating manual.

Sometimes, it may contain an additional manual describing New Software
Features recently implemented.
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MANUAL CONTENTS

The installation manual consists of the following sections:

Index

Comparative Table for Fagor 101/101S / 102/102S CNC models

Introduction

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6

Error Codes
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Safety Conditions
Shipping conditions
Fagor documents for the 101/101S / 102/102S CNC
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Program editing
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1. PERIPHERALS

1.1 FRONT PANEL DESCRIPTION
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1.- These 2 windows show theinternal CNC information.

2.- Keysusedto select any of the operating modes. When thelampislit, it indicatesthat
the corresponding operating modeiscurrently selected.

2| Peripheral mode.

o Aux Mode

{1 JOG mode

FLAYl Play-Back mode

@)| Editingmode

| Single-block mode
>} Automaticmode

3.- Keystomanipulateinternal data, set uptables, parameters, edit programs, preset val ues,
etc.

4.- The E] key executesthe program. The (O] key interrupts the execution of
the program y and the key resetstheCNCtoinitial conditionsassumingthe
default valuesassigned to the machine parameters.
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1.2 PERIPHERAL MODE

In order to access this operating mode, machine parameter "P100(1)" must be set to "0"
indicating that the DNC featureisnot available.

Withthisoperatingmode, itispossibletotransfer part-programs, machine-parametersand
thetool table out to aperipheral device (cassettereader FAGOR LS80, PC, terminal, etc.)
through the RS232C serial line

To do this, the machine parameters corresponding to the RS232C serial line must be set

accordingly:
P70 Communi cations speed (baudrate) in baud.
P59(7) Number of databits.
P59(5) Parity

P59(6) Even or Odd parity
P59(8) Number of stop bits

Bear in mind that the CNC must be off when connecting or disconnecting any peripheral
devicetoit.

To accessthe peripheral mode, pressthe 29| key.

The CNC will show thefollowing information:

E) 3 E) The upper display indicates that the RS232C line is
selected.

— — Thelower display shows the two possible options:
[ L [-ou 0-> Input, 1 -> Outpui.

Select the "O-Input" option to receive information from a peripheral device and the "1-
Output" to send information out to aperipheral device
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1.21 "1-OUTPUT" OPTION. CNC --> PERIPHERAL
This option must be selected once the peripheral device has been set ready to receive.
The lower CNC display will show the letter "N".
Depending on what hasto be transmitted, proceed asfollows:
a) To send the machine parameter table and tool table or zero offset table.
Pressthefollowing keystroke sequence: [8] [9] [9] [A-]

Thetransmitted dataisillegible and must be used as a back-up copy either to be sent
back to the CNC later on or to another similar CNC.

b) To send the whole content of the part-program memory, that isfrom NOOO to block
N899, out to aperipheral:

Press: [A+]

c) To transmit the contents of the part-program memory starting at a particular block
number:

Pressthe number of thefirst block to be transmitted and, then, press[A+].

For example, The keystroke sequence: [1] [0] [O] [A+] will send blocksN100 and all
thefollowing ones out to the peripheral.

d) Totransmitaparticular set of blocksof the part-program memory:
Indicatethefirst andlast blocksto betransmitted separated by aperiod and press[A+].

For example, the keystroke sequence: [2] [O] [O] [.] [2] [2] [O] [A+] will send all the
blocks between N200 and N220 (both included).

The CNC format to send each block consists of 3 digitsindicating the block number, the
block contentsand the Carriage Return (RT) and Line Feed (LF) charactersindicating the
end of the block.

Once al the blocks have been sent, the CNC sends the ESCA PE character indicating the
end of transmission.

Example: 012 G01.91 X130 Y-56.3 F200 RT LF
013 X179 M6 RT LF

369 M30 RT LF ESC

Thetransmission can be aborted at any time by pressing [CL ].
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1.22 "O-INPUT" OPTION. PERIPHERAL -->CNC

Inorder to send part-programs, machine parameter table, tool tableor thezero offset tabl e,
the CNC memory must be unlocked.

When selecting this option, the lower display of the CNC will show the letter "N".
Depending on what hasto be transmitted, proceed asfollows:
a) Toreceiveat the CNC themachine parameter table, tool table or the zero of fset table:

Pressthekeystrokesequence: [8] [9] [9] [A-] at the CNC and givetheorder totransmit
at the peripheral device.

b) Toread aprogram which aready hasits block numbered:
Press[A+].
The program isloaded into the CNC memory with those block numbers.
Those blocks not involved in the transmission will keep their original data.
c) Toread aprogram not having its blocks numbered:

I ndi catethestarting bl ock number fromwhichit must bel oaded intothe CNC memory
and press[A+].

For example: thekeystroke sequence[1] [5] [0] [A+] indicatesthat those blocks must
bel oaded starting at block number N150. Therest of theblockswill becorrelative(there
will be no empty blocks).

Thoseblocksnotinvolvedinthetransmission (theonesbeforethefirst block and after
thelast one) will keep their original data.

Theformat to beused at the peripheral to send each program bl ock tothe CNC must consist
of:

3digitsindicating the block number (optional)
The block contents
The Return (RT) and Linefeed (LF) charactersindicating the end of block.

Onceall theblocks have been sent to the CNC, the ESCA PE character must be sent asend
of transmission.

The transmission may be aborted at any time by pressing [CL].
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2. AUX MODE

To access this operating mode, press the Lf‘gﬁ(E key and the CNC will display the
following information.

-7 U-EESE

To get to the various menus, press:

[0] Totest the CNC's inputs and outputs

[1] To access the machine parameter mode of the CNC.

[2] Toaccesstheinternal CNC table. Depending on the setting of machine parameter
"P60(5)" thistable may be used either astool table, "P60(5)=0", or as zero offset
table, "P60(5)=1".

With this operating mode it is also possible to:

Lock machine parameters. Press the following keystroke sequence:

[1] [CL] [CL] [9] [91 [9] [A+] [1] [ENTER]

If the machine parameters are locked, the CNC will display their values but it
will not allow to change them.

Unlock machine parameters. Press the following keystroke sequence:
[11 [CL] [CL] [91 [91 [9 [A+] [0 [ENTER]
Lock part-program memory Press the following keystroke sequence:
[11 [CL] [CL] [8] [8] [8] [A+] [1] [ENTER]

If the part-program memory is locked, the CNC will display the contents of
each block but it will not possible to modify it.

Unlock part-program memory. Press the following keystroke sequence:
[1] [CL] [CL] [8] [8] [8 [A+] [0] [ENTER]
Clear the whole part-program memory. Press the following keystroke sequence:
[1] [CL] [CL] [DELETE] [1] [DELETE]

In order to erase the whole part-program memory, it must be unlocked.
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2.1 SYSTEM INPUT/OUTPUT TEST

With this option, it is possible to analyze the status of the logic inputs and outputs of
the CNC as well as activating and deactivating each logic output.

To do this, press the following keystroke sequence: [AUX MODE] [Q]
The CNC displays the status of the first set of inputs (INP)

inF
FO00 g

The lower display shows the status of 8 logic inputs, one digit per input.

Digit | Digit | Digit | Digit | Digit | Digit | Digit | Digit
8 7 6 5 4 3 2 1

Bottom Display

The CNC, shows at all times and dynamically, the status of the inputs. To check a
particular one, actuate the corresponding external push button or switch and observe
the status change on the corresponding digit on the CNC display.

A "1" onthedisplay digit indicates that its corresponding input is receiving 24 Vdc.
and a"0" means that it is not receiving 24 Vdc.

The inputs appearing at the lower window are:

Digit Corresponding I nput Pin
8 Manual Input (DRO mode) 19 (1/01)
7 Conditional Stop (M01) / Block Skip 18 (1/01)
6 Cycle Start 17 (1/01)
5 / Cycle Stop 16 (1/01)
4 |/ Feed Hold 15 (1/01)
3 / Emergency Stop 14 (1/01)
2 X axis Home switch 13(1/01)
1 Reset 12 (1/01)

To display the next set of inputs, press [A+]

Digit Corresponding I nput Pin
inP 8 External feedrate override 2 11 (1/01)
External feedrate override 1 10 (1/01)
X axis feedback error
Y axis feedback error
X axis sine-wave feedback alarm
Y axis sine-wave feedback alarm
Over-temperature
Not being used at thistime

cod 1000

R INW|A OO |

The data shown at digits 6, 5, 4, 3, 2 and 1 isinternal CNC information.
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To display the first set of outputs, press [A+]

Digit Corresponding Output Pin

ou I: 8 X axisIn Position 9(1/01)

7 X axis Direction (Open Loop) 8(1/01)

-FO0000000](] 6 X axis Slow (Open Loop) 7(1/01)
5 X axis Fast (Open Loop) 6 (1/01)

4 / Emergency 5(1/01)

3 M Strobe 4 (1/01)

2 X axis Brake 3(1/01)

1 Jog mode selected 2 (1/01)

To check a particular output, select it by using the up and down arrow keys.

Once the desired output has been selected, it could be turned on (1) or off (0) by
pressing [1] or [O].

Several outputs may be active at the same time and they will all output 24 VVdc. at their
corresponding connector pin.

To display the next set of outputs, press [A+]

Digit Corresponding Output Pin

8 MST80 20 (1/01)

Ou t 7 MST40 21 (1/01)

6 MST20 22 (1/01)

5 MST10 23 (1/01)

Moooooooo) | - MST8 24 (10)
3 MST4 25 (1/01)

2 MST2 26 (1/01)

1 MST1 27 (1/01)

If [A+] is pressed again, the CNC will display the third set of inputs.

Digit Corresponding I nput Pin

8 E5 17 (1/02)

1 P 7 E4 25 (1/02)

6 E3 22 (1/0 2)

Jooooooon) | e (102
4 E1 21 (1/0 2)

3 Mult. factor, handwheel or JOG type posit. 24 (1/0 2)

2 Mult. factor, handwheel or JOG type posit. 15 (110 2)

1 Y axis home switch 18 (110 2)
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Press [A+] to show the next set outputs.

Digit Corresponding Output Pin
ou b 8 Y axisIn Position 9(1/02)
7 Y axisdirection (Open Loop) 8(1/02)
E D D D U D D D D 6 Y axis Slow (Open Loop) 5(/02)
5 Y axis Fast (Open loop) 3(1/02)
4 T Strobe 4(1/0 2)
3 S Strobe 6(1/02)
2 Y axis Brake 7(/02)
1 Automatic 10(1/0 2)
By pressing[A+] again, theCNC showsthechecksum E 5 U
corresponding to the software version installed on

thisunit (inthisexample: 08AF) and the CNC model

(inthisexample: 102S). D E H F ID E 5

If [A+] ispressed again and the CNC belongsto the Fagor LAN, thedisplay will show the
element connected to each node. Use[A+] to scroll them.

Theappearinginformationlookslikethis:

L Fl Thetopwindow displaysthemessage” Lan" referring
I to the Local Area Network.

The bottom window shows the node number (in
N O El D P L C this case "Nod.0" and the element occupying it
(in this case: "PLC").

The CNC models: 82, 101S, 102 and 102S are considered as a single family by the
LAN. That is why they appear as "Nod.? CN82".

By pressing [A+] again and if the CNC belongs L H
to the Fagor LAN, the display will show the r
number of lost tokens. The appearing information

looks ike this: T 00000

By pressing [A+] again, the CNC lights all the LEDs indicating the end of the system
1/0O test.

/88
WHHHHHHHE

By pressing [A+] again, the CNC will start the system 1/O test all over.
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2.2 MACHINE PARAMETERS

With thisoption, it ispossibleto analyze the machine parameters of the CNC and modify
their settingsif the machine parameter memory isnot locked.

Thesemachineparametersareset by themanufacturer and areused to adapt the CNCtothe
machine.

To access the machine parameters, press the keystroke sequence: [AUX M ODE] [1]
Thedisplay informationlookslikethis:

D D D The top display shows the number of the machine
parameter.

— he bottom display shows th alue of th
= IE‘HLISE 7D garszé{gr).m isplay shows the current value of that

To have another parameter display, use one of the following methods:

* Usethelz] @ keys

*  Press[CL] twiceto clear the current display. Then, key in the desired parameter
number and press [RECALL]. The CNC will show that parameter.

Bear in mind that once the machine parameters have been set, either the[RESET] key
must be pressed or the CNC powered-down and back up in order for the new values
to be assumed by the CNC.

The installation manual describes all these machine parameters.

2.2.1 EDITING MACHINE PARAMETERS

The machine parameters must be edited one by one. Depending on the type of machine
parameter selected, it will take one of the following types of values:

A number P12 = 30000
A group of 8 bits P19 = 00001111

To edit aparameter which is assigned a number, proceed as follows once the desired
parameters has been sel ected:

*  Press[CL]. The CNC clears the bottom display.
* Key in the desired value.
*  Press[ENTER] to "enter" this value in the machine parameter table.

If the CNC does not assume this new value and it displaysthe previous one instead,
it means that the machine parameter table is locked.
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To edit a parameter defined with a group of 8 bits, once it has been selected, press
[CL] and enter the 8 bits or press [RECAL L] and change the bits one by one.

To change the bits one by one, proceed as follows:

*

*

*

Press[RECALL]. Thedisplay will blink the first parameter bit.
To change this bit , press [0] or [1] accordingly.
Use thelz] @ keys to move from bit to bit (making them blink).

To change a particular bit, select it by making it blink and set it to the desired
value.

Once all the bits have been set, press[ENTER] for thisvalueto be entered in the
machine parameter memory.

If the CNC does not assume this new value and it displays the previous one instead,
it means that the machine parameter table is locked.

To enter all 8 bits at once, proceed as follows:

*

If the parameter was selected by using the [RECALL] key, the CNC will blink
the first parameter bit (editing mode).

To quit this mode, press [CL] and the bit will stop blinking.

Press[CL] again and the bottom display will clear out.

Key in the desired value (series of 1s and 0s).

Press [ENTER] so this new value is "entered” in the machine parameter table.

If the CNC does not assume this new value and it displays the previous oneinstead,
it means that the machine parameter table is locked.

Page
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2.3 TOOL TABLE OR ZERO OFFSET TABLE

The CNC hasan internal table which, depending on the setting of machine parameter
"P60(5)", may be used as tool table, "P60(5)=0", or zero offset table, "P60(5)=1".

Each one of 10 table addresses (1 through 10) has 2 fields: one for the X axis and
the other one for the Y axis.

When setting "P60(5)=0", tool table, the address number matches the tool number.
Both fieldsindicate tool length along X and Y (respectively). The CNC will take the
table values and will apply tool length along both axes.

When setting "P60(5)=1", zero offset table, each table address can be allocated a new
Part Zero. This part zero will be referred to Machine Reference Zero (home) at the
distance indicated inthe Y and Y fields.

To access this table, press: [AUX MODE] [2]

The displayed information looks like this:

D D [ The upper display shows the first table address.
Thel display sh he X field value for thi
XDE’BSD ad;ger isplay shows the X field value for this

When pressing E] , the CNC shows the value for the Y field.
Use one of the following methods to display another table address:

* Usethe[Zl EI keys.

*  Press the [CL] key twice to clear the current display. Then, key in the desired
table address and press [RECALL]. The CNC will display this new address.

To edit the values of the X or Y fields, proceed as follows:
*  Press[CL] and the CNC will clear the lower display.
* Key in the desired value.

*  Press [ENTER] for the new value to be "entered" in the table.
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3. JOG MODE

U
To accessthismode, pressthe I key. The top display will appear blank and the
bottom one will show the X axis position.

To change the axis being displayed, press[A+]. The lower display will now show the Y
axisposition.

With thisoperating modeit ispossibleto:

Move the axes of the machine.

Set Zero or preset acoordinate value (position).
Automatically search home (machinereferencing)
Select the CNC to operate asa DRO.

3.1 JOGGING THE AXES
The CNC may be configured in the following ways:

CNC with 1 or 2 axes.

CNC with 1 axisand 1 electronic handwhes!.

CNC with 1 or 2 axes and the external operator panel "JOG 100".

CNC with 1 axis, 1 electronic handwheel and the external operator panel "JOG
100".

CNC with 2 axes and auxiliary handwheel

CNC with 2 axes, auxiliary handwheel and the external operator panel " JOG 100"

When moving the axes, the CNC limits their travels according to the setting of machine
parameters PO, P1, P40 and P41.

CNC with 1 or 2 axes

The axes are jogged one at atime. To do that, proceed asfollows:
*  Select at thelower display, by using the [A+] key, the axisto bejogged (X or Y).

* Usethe E] @ keystojogtheaxis.

Themovement will becontinuous. Inother words, theaxiswill keep movingwhileits
jog key iskept pressed.

If pins 14 and 25 of connector 1/02 are used the movements could be continuous or
incremental. Inincremental movementstheaxiswill movethepredetermined distance.
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When using the "JOG/handwheel 1 and 2" inputs of connector 1/02, the movements
will be either continuous or incremental and the axiswill movethe set distance every
timeitsjog key ispressed.

Thetable below showsthe available options:

Pin
JOG type Moving distance
24 15 P g
0 0 Continuous
0 1 Incremental 0.001 mm or 0.0001"
1 0 Incremental 0.010 mm or 0.0010" o
. Activated pin=1
1 1 Incremental 0.100 mm or 0.0100 Deactivated pin -0

Furthermore, pins10and 11 of connector I/01 alow theaxisfeedrateto bealtered as
shown below.

Pin Servocontrolled axes Non-servocontrolled axes
10 11 (GOL/G02/G03) (G00) Range
1 1 25% 25% Slow range
1 0 50% 50% Ignored
0 100% 100% Ignored
" =0" 0,
0 1 [1PIOME=0 2006 [y, Stow range

Activated pin =1, deactivated pin =0

CNC with electronic handwheel

The positioning of axis X can either be carried out with the electronic handwhee! or
from the keyboard, by using keys E] E]

Pins15and 24 of connector I/02 display the multiplying factor applied by the CNCto
the pul ses of the el ectronic handwheel .

Thisway, theactual axisjogging unitsresultfrommultiplying thenumber of handwheel
pulsesby thisfactor.

Pin Example: 250 lines/turn
Multiplying Factor
24 15 Distance per turn
0 0 x1 0.250 mm or 0.0250"
0 1 x 10 2.500 mm or 0.2500"
1 0 x 50 12.50 mm or 1.2500"
1 1 x 100 25.00 mm or 2.500"

Activated pin=1
Deactivated pin=0

Furthermore, pins10and 11 of connector I/01 alow theaxisfeedrateto bealtered as
shown below.

Page
2
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Pin Servocontrolled axes Non-servocontrolled axes
10 | 11 (GOL/G02/G03) (G00) Range
1 1 25% 25% Slow range
1 0 50% 50% Ignored
0 100% 100% Ignored
" =0" 0,
0 | 1 [fTPE 2006 g, Stow range

Activated pin=1, deactivated =0

CNC with 1 or 2 axes and the external operating pangl " JOG100"

Theaxesarejogged oneat atimeand may bemoved by using either the CNC keyboard
or the "X+, X-, Y+, Y-" push-buttons associated to the external operator panel
"JOG100".

When jogging from the CNC keyboard, proceed asfollows:
*  Select, a thelower display, the axisto bejogged (X or Y) by using the [A+] key.

* Usethe E] @ keystojog the axis.

The jogging direction corresponding to each key is determined by machine
parameter.

Withtheexternal operator panel "JOG 100", itispossi bleto sel ect thetypeof movement
aswell asthe axisfeedrate:

*  Whileinthe"% FEED" positions, the axis movement will be continuous. In other
words, they will movewhiletheir jog key iskept pressed.

Each of thepositionsof thiszoneindicatesthe percentage of feedrateapplied by the
CNC in the movement shown.

*  Whileinthe"JOG" positions, the movementswill beincremental. In other words,
theaxiswill move aset distance every timeitsjog key is pressed.
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CNC with 1 axis, 1 electronic handwheel and the external operator pand " JOG 100"

The X axis positioning can be done:

*

*

*

With the el ectronic handwheel

By means of push-buttons “X+, X-" associated with the “JOG 100" external
operator panel.

With thekeys E] E] on the keyboard.

Withtheexternal operator panel "JOG 100", itispossi bl eto sel ect thetypeof movement
as well as the axis feedrate and the multiplying factor applied by the CNC to the
feedback pulses output by the electronic handwheel.

*

Whileinthe"% FEED" positions, the axismovement will be continuous. I n other
words, they will movewhiletheir jog key iskept pressed.

Each of the positionsin this zone displays the percentage feedrate applied by the
CNC inthe movement indicated.

Whileinthe"JOG" positions, themovementswill beincremental. In other words,
theaxiswill move aset distance every timeitsjog key is pressed.

Whileinthe (®) position, theaxiscanonly bemovedwiththeel ectronichandwheel
and each position indicates the multiplying factor applied by the CNC to the
feedback pulses output by the el ectronic handwheel .

Thisway, theactual axisjoggingunitsresult frommultiplyingthenumber of handwhee
pulsesby thisfactor.

Position Example: 250 pulseg/turn
Multiplying factor Distance per turn
x1 0.250 mm or 0.0250"
x 10 2.500 mm or 0.2500"
x 100 25.00 mm or 2.500"
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3.2 AUTOMATIC POSITIONING

Itiscarried out one axis at atime by following these steps:

*  Select, at thelower display, theaxistobepositioned (X or Y) by meansof the [A+]
key.

* Press[CL] to clear the lower display.
* Key inthedesired destination coordinate (position).
* press [

The CNC will position the axis at theindicated position.

3.3 ZERO SETTING OR COORDINATE PRESET

The coordinate preset is performed one axis at atime by following these steps:

*

*

*

Select at the lower display, with the [A+] key, the axisto be preset (X or Y).
Press[CL] to clear thedisplay.

Key inthedesired position value (coordinate).

Press[ENTER] for the CNC to assumethisvalue.

Press[CL ] to cancel this preset before pressing [ENTER] if so desired. Inthiscase,
the CNC will display the previousvalue again.
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34 MACHINE REFERENCE (HOME) SEARCH
Thishome search is done one axis at atime by following one of these methods:
a) Press[F1][0]. The CNC references (homes) the X axis.
b) Press[F1][1]. The CNC homestheY axis.

c) * Select, atthelower display and by meansof the[A+] key, theaxisto behomed (X
orY).

* Press[CL] to clear thedisplay
* Press [RECALL]

The axis will move the axis in the direction set by axis machine parameters "P62(4),
P62(5)".

This homing movement will be carried out at the feedrate established by machine
parameters "P25, P65", until the home switch is pressed, if any, machine parameters
"P22(8), P62(8)".

Oncethehomeswitchispressed, thesearchwill continueat 100mm/min. (3.9inches/min.)
until the reference mark (marker pulse o) of the feedback device is detected, thus
concluding the home search for that axis..

TheCNCwill cancel thecurrently activezero offset (part zero) andit will display thehome
coordinates allocated to machine parameters " P2, P42".

*  If during the home search, the key is pressed, the CNC interrupts the
movement of theaxisand it displaysthefollowing information:

E 7 ,_/ Theupper display showsfunction G74indicating
that ahome searchisin progress.

X 3 D 5 U m%l ower display showsthe axis position at the

To resume the home search, press |{1]}

To quit the home search, press[CL] twice.
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34.1 CONSIDERATIONS ABOUT THE MACHINE REFERENCE
ZERO (HOME)

* If wheninitiating thehome search, thehomeswitchispressed, theaxiswill moveinthe
oppositedirectiontotheonedetermined by machineparameters”P62(4), P62(5)", until
the home switch isreleased and, then, it will start the home search.

*  |f theaxisispositioned outsidethetravel limitsspecified by machineparameters” PO, P1,
P40 and P41", the axis must be jogged by hand into the work area and, then, position
itinthe appropriate areafor homingit.

*  |f theselected axisdoesnot haveahomeswitchinstalled, machineparameters” P22(8)"
and"P62(8)"), only themarker pul sesearching moveat 100 mm/minwill becarried out

until themarker pulse(lo) of thefeedback deviceisdetected, thusconcluding thehome
search.

3.5 OPERATION OF THE CNC AS A DRO

When the Manual (DRO) input at pin 19 of connector 1/01isset high (24 Vdc), the CNC
behaves like a DRO.

Thismeansthat:
* That the axes must be moved by means external to the CNC.
*  Theaxisenable signals must be deactivated so they can be moved freely.

* |f when operatinginthismode, theaxistravel limitsset by machine parameters PO, P1,
P40 and P41 are overrun, the CNC will issue the corresponding error message.
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4. PROGRAM EDITING

This CNC offersthree program editing modes as described in this chapter and they are:

Regular editing. Press | @[ to accessthismode.

Teach-inediting. Press |&)| to accessthismode.

Play-back editing. Press |[PLAY] to accessthismode.

BACK|

4.1 EDITING MODE

Press |2

to access this operating mode. The CNC will display the following type of

information:

The upper display shows the number of the block

D U D currently selected.

Thelower display shows the functions programmed

LU

[[]715][] in thisblock.

The CNC memory may store up to 900 part-program

blocks(000/899).

A program starts at a specific block and it ends at the one containing the M30 function
indicating the end of the program.

Each block may have up to 5 1SO-coded functions. These functions may be:

VZZ210T~—<X@®

Preparatory functions. Up to amaximum of 4 per block.
X axiscoordinates

Y axiscoordinates

Arc center's X coordinate of acircular interpolation.
Arccenter'sY coordinate of acircular interpolation.
Feedrate of the axes.

Spindlespeed (r.p.m).

Tool number of zero offset.

Auxiliary functions. Up to amaximum of 4 per block.
Jump or Call functions (G25 through G29).
Parametric programming.

When using parametric programming, the block cannot have any more 1 SO-coded data.
The parametric programming may usethefollowing functions:

MXTT <X

Assign the X axis coordinate valueto a parameter.

AssigntheY axiscoordinate value to a parameter.

Parametricfunction.

Referenceto another parameter.

Assign aconstant value to a parameter.

Assign the status of inputs E1 to E5 (of connector 1/01) to aparameter.
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The example below shows:

* A possiblepart-programlay-outin memory indi cating thebeginning and theend of each
program.

* Various program blocks containing 2, 3, 4 and up to 5 functions. The programming
method doesnot correspondtothischapter; butitisfully describedinthe " Programming”
chapter later oninthismanual.

NOO0O | G1.7.90 F5000 S250 TO1 M 3 Beginning of program
NOO1 X60 Y40

NO0O02 G3 X110 Y90 10 J50

N003 G3 X160 Y40 150 Jo

NOO04 M30 End of program
NO50 P17 X Beginning of program
NO51 P18 Y

NO052 P4 F7 P3

N053 P5 F8 P3

N054 P6 PO F3 P4

NO55 P7 P1 F3 P5

NO56 G0.5 XP6 YP7

NO57 P3 P3 F1 P19

NO058 Gl XP6 YP7 F200

N059 P3 F11 K360

N060 G28 N57

NO61 GO XP17 YP18

NO062 M30 End of program
N100 GO X10 Beginning of program
N101 Y20

N102 Gl X50 M3

N103 GO YO

N104 X0

N105 G25 N100.104.81

N106 M30 End of program

Inthismode, itispossibleto:

Display the contents of al the memory blocks.
Createaprogram (edit all program blocks).
Deleteaparticular program block.

Modify the contents of specific block.
Replace aparticular program block.
Insert anew program block, shifting the rest of the blocks back.

* ok Kk K X K

Inthe"Aux Mode" it isalso possibleto:

* Lock the part-program memory.
* Unlock the part-program memory.
* Erasethewhol e part-program memory.
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411 DISPLAYING BLOCK CONTENTS

Whilein thisoperating mode, whenpressing || , the CNC shows the following
typeof information:

D D D Thetopdisplay showsthenumber of theblock currently
selected.
E D l D 7 q D The bottom display shows one of the functions
2 2 programmed in thisblock.

To seethe contents of the blocks, use the E] EI keys.
The CNC will show all the functions of each block one by one and, wheniit isdone with
oneblock it will go on to display the next one.

The CNC will only show the blocks containing sometype of information and it will skip
the empty ones.

To seethe contents of a particular block, proceed asfollows:
*  Press[CL] twice. The CNC will clear both displays.
*  Enter the number of the block to be displayed.

*  Press |RECALL

The CNC will display thefirst function of thisblock. Usethe E] E] keys to
seetherest of the functions and the previous blocks aswell asthe next ones.

If the requested block isempty, thelower display will be blank (empty).
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4.1.2 PROGRAM EDITING

A programisedited one block at atimestarting from thefirst block. To do thisproceed as
follows:

1.- If the selected block (appearing at the top display) is not the desired one, do the
following:

* Press[CL] twiceto clear both displays.

*  Enter the desired block number.

* Press [RECALL]

2.- If the block isnot empty (bottom display), do thefollowing:
* Press[CL] onceto clear the bottom display (block contents).
3.- Edittheblock contentsby definingall itsfunctions. Usethe[A+] and[A-] keystoselect
thesefunctions.
Theway to program ablock isfully described inthe"Programming” chapter later on
inthismanual.
Oncethewholeblock hasbeen edited, press[ENTER]. The CNC will show the next
block.
Example: NOOO G1.7.90 F5000 T1
*  Select theblock number NOOO at theupper display. M akesuretheblock isempty
(blank), if not empty, press[CL].
*  Press[A+]. Theblock number at the upper display startsto blinks (block editing
mode).
The lower display shows the first function that may be selected. The "G"
character correspondsto a G function.
* Keyin"1.7.90" which correspond to GO1, GO7 and G90.
* Press[A+] and the CNC will display the next available function which, inthis
case, is"X".
* Press [A+] and [A-] until the lower display shows the "F" character which
correspondsto the"F" function (feedrate).
* Key in"5000", corresponding to afeedrate value of F5000.
*  Press[A+] andtheCNCwill show thenext availablefunctionwhich, inthiscase,
isthe"S" function (spindle).
*  Press[A+] and[A-] until thelower display showsthe"T" character corresponding
tothe"T" function (toal).
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* Key in[1], number of thetool to be selected T1.

* Press[ENTER], The CNC concludes the editing of the block and the upper

display will show the next block number without blinking. Inthis caseisblock
"001".

4.- Repeat theoperationsdescribedinthepreviousproceduretoedit therest of theblocks.

Attention:

Whileeditingablock, if when pressing [A+] or [A-] the CNC does hot show
any morefunctions, it meansthat thebl ock doesnot admit any morefunctions
either because of thetypeof block itisor becauseall the permitted oneshave
already been defined (amaximum 5 functions).

The block numbers need not be sequential nor contain al the possible
information.

Thefollowing example shows 2 different waysto define the same program.

NOOO G1.7.90 F5000 S250 TO1M 3 NOOO G1.7.90
N010 X60 Y40 NOO1 F5000
NO20 G3 X110 Y90 10 J50 NO002  S250
NO30 G3 X160 Y40 IS0 JO NOO3  TO1
N040 M30 NOO4 M3

NOO5 X60 Y40

NOO6 G3 X110 Y90 10 J50
NOO7 G3 X160 Y40 150 JO
NOO8 M30

The program must always end with ablock containing the M 30 function.

If thisfunctionisnot programmed, the CNCwill keepexecutingtherest of the
blocks (when in AUTOMATIC) and if there are no other blocks edited, it
issueserror 15.
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41.3 DELETING BLOCK CONTENTS
Two cases may occur when attempting to del ete the contents of a program block:

1.- The currently selected block number (upper display) is not desired one. Proceed as
follows:

* Press[CL] twiceto clear both displays.
*  Enter the desired block number and...
* Press[DELETE].

2.- The currently selected block is the desired one. The upper display may be blinking
(insert mode) or not. In either case...

* Press [DELETE]

In both instances, the block will stay selected but empty (the lower display being blank).
When scrolling the program blocks, this block will no longer be displayed.

414 DELETING THE WHOLE PROGRAM MEMORY

When you wish to del ete the whol e program memory take the following steps:

* Presskey [ioZe| to accessthe Aux-Mode operation mode.

* Pressthefollowing key sequence:
[1] [CL] [CL] [DELETE] [1] [DELETE]

To be ableto delete the program memory this has to be unlocked.
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4.1.5

MODIFYING BLOCK CONTENTS

If the currently sel ected block number isblinking (editing mode), press[CL ] twiceto quit
thismode.

When modifying the contents of aprogram block, the following cases may come up:

a)

Wewould like to change the value of afunction.

Example, modify acoordinate value:
Currentblock:  NOOO G1.7.90 X100 F1000
New block: NOO0O G1.7.90 X250 F1000

*  Select block NOOO and press [RECALL]. The upper display blinks this block
number.

* Usethe E] @ keysto position at function " X100".

* Press[CL]. The CNC erases the value of the function; but it keeps its indicator
character (X).

* Key inthedesired valuewhich, in this case, is"250".
* Press[ENTER] so the CNC assumes the new block.

Wewould liketo eliminate one of thefunctionsdefining the block.

Example, eliminatethe X coordinate:
Current block: NOO0O G1.7 X100 Y20 F1000
New block: NOOO G1.7 Y20 F1000

*  Select block NOOO and press [RECALL]. The upper display blinks this block
number.

* Usethe El EI keysto position at "X 100".
* Press[CL] twiceto clear thelower display.

* Press[ENTER] for the CNC to assume the new block.

Wewould like to change a function.

Example, replace the X coordinate with Y':
Current block: NOOO G1 X100 F1000 M33
New block: NOOO G1 Y 120 F1000 M33

* Select block NOOO and press[RECALL]. The upper display will blink this block
number.

* Usethe E] @ keysto position at "X100".
* Press[CL] twice so the CNC clearsthe lower display.
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* Press[A+] and [A-] to select the new function which, inthiscase, is"Y".
* Key inthe new value which, inthiscase, is"120".

* Press[ENTER] for the CNC to assume this new block.

Attention:
To change more than 2 functions on the same block, proceed asfollows:

Modify thefirst function.

- Press E' to find the next function.
- Modify the other function.
- Press[ENTER] for the CNC to assume these changes.

The CNC does not assume the changes until [ENTER] is pressed.

If when pressing [ENTER], the block number keeps blinking (top display),
it means that there is an error in the edited block and it is not accepted into
memory.
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416 INSERTING A NEW PROGRAM BLOCK

Toinsertanew block intoapreviously edited program, proceed aswhen editing bl ocks; but
instead of pressing [ENTER], press[INSERT].

Thenew edited block isinserted into memory shifting theonesbehindit oneposition back.

Example  Toinsert block NO51 containing function "G4.2".

Current program New program
NO50 G90.71 NO50 G90.71
NO51 G74 NO51 G4.2
NO052 X-15.363 N052 G74
NO53 M9.6 NO053 X-15.363
NO054 M9.6

*  Select block NO51 and press[CL ] to clear the lower display.

* Edit the block contents. Use [A+] to select the"G" function and key in the value:
"4.2".

* Press[INSERT]. The CNC assumes the new block and "pushes’ the following
ones back one position.

If the block insertion affects blocks containing jump or call functions (G25 to G29), the
CNC will take them into consideration and will update them accordingly.

4.1.7 ELIMINATING EMPTY BLOCKS (MEMORY COMPRESSION)

Toeliminateanempty block, first select theblock number and, then, press[INSERT]. The
CNC will shift ("pull™) al the following blocks one position forward.

Example  Toeliminate N152 and N153 which are empty.

Current program New program

N151 X12 Y13 F500 S1000 M3 N151 X12 Y13 F500 S1000 M3
N154 M40 N152 M40

N155 X20 YO N153 X20 YO

*  Selectblock N152 and press[INSERT]. TheCNC"pulls" thefollowing blocksup
oneposition.

* Press[INSERT] again to shift them up one more position.

If the block elimination affectsblocks containing jump or call functions (G25to G29), the
CNC will take them into consideration and will update them accordingly.
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4.2 TEACH-IN EDITING

Press |2

to accessthis operating mode.

In this programming mode, it is possible to execute the program blocks asthey are being
edited before entering them into memory. It is also possible to execute functions or
movementsoutsidethe program.

To do this, once the block has been edited, press |13

The CNC will execute the block. When it is executed (blinking block number), the
following keys may be used:

[ENTER]
[CL].

0J

Toenter thisblockintomemory. The CNCwill now beready for thenext block
to be edited.

Theblock will not be entered into memory being possibleto modify it or edit
it.

The CNC will execute the block again.

With Teach-in programming, it is possible to run apart one block at atimeasitisbeing
programmed (edited) since the CNC keepsthe history of all the executed blocks.

For example, when executing block N100 G1.5.90 X100 F1000, the CNC assumes as
history functions G1, G5, G90 and F1000. In other words, it is the same to execute
afterwards N101 X120 or block N101 G1.5.90 X120 F1000.

A

Attention:

Teach-inprogrammingallowsexecuting blocksasthey arebeing edited. For
thisreason, care must betaken beforepressing [{i3| and make sure that
the block number appearing on the upper display is blinking. If it is not
blinking, press[RECALL].

Itisnot possibleto execute, in thismode, blocks containing jump functions
(G25t0G29). The CNCwill issueerror 1 when attempting to executethem.

Page
10
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4.3 PLAY-BACK EDITING

Press

PLA

Y : :
BACK] t0 accessthisoperating mode.

Inthisediting mode and while editing ablock, it ispossibleto jog the axesto thedesired
point and then enter the coordinate values reached as program data.

Therest of thefunctionsareedited asdescribed for the Editing modeearlier inthischapter.

Thefollowing example shows how to program ablock of theG1 X Y F100type.

The screen displaysfield"G"

Press key [1] and then key [A+] to go on to the next field.

The screen shows field " X"

Presskey [Recall] and the CNC will display the present position of axisX.
Movetheaxisto therequired position by meansof the electronic handwhesl, keys

E] @ or push-buttons "X+, X- associated with the "JOG100" externd
operator panel.

Press key [Enter] for the CNC to assumethisvalue.
Presskey [A+] to go on to the next field.

The screen displaysfield "Y"

Presskey [Recall] and the CNC will display the present position of axis X.
Movetheaxistotherequired position by meansof the el ectronic handwheel, keys

@ EI or push-buttons "Y+, Y- associated with the external "JOG100"
operator panel.

Presskey [Enter] for the CNC to assumethisvalue.
Presskey [A+] to go on to the next field.

The screen displaysfield "F"

Movethe axisto the required point

Pressthekeys[l] [0] [O]

Press key [Enter] for the CNC to assume this value and take the block as having
finished
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4.3.1 READING POINTS IN PLAY-BACK MODE

The CNC allows points to be read in Play-Back mode more easily than the way shown

above
N100 X Y
N101 X Y
N102 X Y
N103 X Y

To do thisdefine parameter "P100(5)=1" and take the following steps

After pressing [E5a¥] and selecting the block number:

The screen displaysthefield " X"
- Movetheaxisto the point required.
- Presskey [A+] or theexterna "Y+", "Y-" push-buttonsfor the CNC to assume
thisvalue and go on to thefollowing field .
The screen displaysfield "Y"
- Movetheaxistotherequired point
- Presskey [Enter] or external push-button " Start" for the CNCto assumethisvalue
and transfer the block to itsmemory.
The CNC increments the block number and the screen displaysfield "X".

- Repeat the af orementioned operations.

Attention:

In modelswith 2 axesavailable, the blocks are always stored in memory
with the coordinates of bothaxes(X__ Y__ ).
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5. PROGRAM EXECUTION

This CNC offers 2 program execution modes. The Automatic mode to run the whole
program all the way through the last block and the Single Block mode to run it block by
block requiring the pressing of the key to execute each block.

Press to select the " Single-Block™ mode.

Press | =} to select the" Automatic" mode.

Depending on the setting of machine parameter "P23(3)", the execution will be either
Automatic, "P23(3)=0", or Semi-automatic, "P23(3)=1".

When operating in Semi-automatic mode, whenever the CNC runs into a block which
containsamovement, it interruptsthe program execution and waitsfor the [03] key to
be pressed or for the external Cycle Start input to be activated (pin 17 of connector 1/01)
before resuming the execution of the program..

All three operating modes, Single Block, Fully Automatic and Semi-Automatic, are
described next.

51 PROGRAM EXECUTION
To execute aprogram, follow these steps:
1.- Select thedesired operating mode, Single Block or Automatic.
2.- Toselectthefirst program block do the following:
* Press[CL] twiceto clear both displays.
* Enter the desired block number.

* Press[RECALL].

3.- Press @ or activate the external Cycle Start input, pin 17 of connector 1/01, to
begin running the program.

4.- During the execution of the program, it ispossibleto vary the feedrate of the axes by
using the external operator panel "JOG100" or, when not available, the "Feedrate
override" inputs (pins 10 and 11 of connector 1/01).

While the program isrunning, it is also possible to change the execution mode from
Automatic to Single-Block and vice versa.
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52 PROGRAM INTERRUPTION

The programisinterrupted whenever:

LO]

ispressed

The external Cycle Stop input isactivated, pin 16 of connector |/O1.
The CNC executes the MOO function (program stop).

Theconditional input (pin 18 of connector 1/01) isactivewhenexecutingfunctionM01
(conditional stop).

The external Feed-hold is active, pin 15 of connector 1/01. The CNC will continue
executing the program when feed-hold isrel eased (deactivated).

When the program executionisinterrupted, the CNC stopsthe execution of theblock and
itallowsto:

*

*

*

*

Change the mode of execution. From Automatic to Single Block and vice-versa.
Quit the execution mode and sel ect another operating mode.
Analyze the contents of previous and following blocks by using E] EI

Regardless of the block being displayed, the CNC "remembers’ the block where the
program was interrupted and it resumes execution from that block on.

Select another block to resume the execution of the program from that block on.
Press[CL] twice, enter the desired block number and press[RECALL].
Etc.

To resume program execution, press G,] or activate the external Cycle Start input,
pin 17 of connector 1/O1.

The execution of the program ends when:

The CNC executes function M 30. codeindicating the end of the program with return
to thefirst block of the program.

Theexternal Emergency Stop signal isactivated (pin 14 of connector 1/01). TheCNC
issuesthe corresponding error and program must be executed from the beginning.

Attention:

It must be bornein mind that if machine parameter "P30" is set with avalue
smaller than 900; when activating the Reset input (pin 12 of connector [/01)
the CNCinterruptstheexecution of theprogram and startsexecuting fromthe
block number indicated by machine parameter "P30".
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5.3 DISPLAY MODES

Oncetheprogramisrunning, thelower display showsthe X axisposition. It ispossibleto
select thetypeof informationto appear at thelower display by usingthe[A+] and[A-] keys.

Thepossibleoptionsare:

X 12345.678 X axisposition value (coordinate)
Y 12345.678 Y axispositionvalue

M 3.41. M functionscurrently active

Con= 60 Number of parts (counter count)

G 1591 G functionscurrently active

E 0.012 Amount of X axislag (following error)

e 0.025 Amount of Y axislag (following error)

F 01000 Axisfeedrate F

N 010.025.12  Execution statusof acall

S0250 TO1 Svalue and tool number or zero offset currently active

Display of the position of the axes (X 12345.678 Y 12345.678)
It indicatesthe position of the axes at all times. Depending on the setting of machine

parameter "P23(1)" this value may correspond to the theoretical axis coordinate,
"P23(1)=1", or to thereal one, "P23(1)=0".

Display of the M functionscurrently active (M3.41)

It displaysthe auxiliary M functions active at the time, even the M0O, MO1 or M30
functions.

The M functionsthat may be displayed are:

MO0, M01, M30 Related to stopping the program

MO03, M04, M05 Related to starting and stopping the spindle

M41, M42, M43, M44  Related to changing spindleranges (gears)
When pressing [RESET] or activating theexternal Reset input (pin 12 of connector 1/
01), the CNC assumestheinitial conditions and generates function M 30.

Display of the parts-counter count (Con=_60)

The CNC incrementsthis counter in one unit in the following instances:
* Every timefunction G45 is executed.
*  Every timefunction M 30 is executed while machine parameter "P21(4) = 1".

Toresetthecounter countto"0", sel ect thisdisplay modeand, whiletheprogramisnot
running, press [DELETE].

Themaximum count valueis9999. Beyond thisvalue, the countsrollsover starting at
0, 1, 2 and so forth.
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While executing function G81 (batch programming), the lower display shows the
letters” Con" followed by the number of partsprogrammed for that batch and theright
hand side of the display showsthe number of parts already executed.

Display of the currently active G functions (G 1.5.91.)
The G functionsthat may be displayed are:

G01, G02, GO3 Function GO0 is not displayed
G05 GO7 isnot displayed
G70 G71lisnot displayed
Go1 G90isnot displayed

Functions: G04, G25, G26, G27, G28, G29, G45, G74, G75, G92 are not displayed

Display of the axislag (following error) (E 0.012, e0.025

Thisdisplay modeismainly used when setting the machine up to help adjust the axes
of themachine.

They display the amount of following error (1ag); that is, the difference between the
theoretical position of the axes (where they should be) and their real position (where
they actually are).

Display of the feedrate of the axes (F_01000)

Itdisplaystheaxisfeedr atebeingapplied at thetime. That is, theprogrammedfeedrate
F multiplied by the % override.
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Display of the execution status of acall (N 010.025.12)

The CNC uses this display mode when executing ajump function: G25, G26, G27,
G28 or G29.

When not executing thistype of function, it displaysthefollowing information:

When executing ajump function, the CNC executes the indicated program section a
number of times. Theinformation appearing at thelower display lookslikethis:

N 050.120. 16

Thefirst 3-digitfigure (050, inthisexample) indicatesthenumber of thefirst block
being executed repeatedly.

The second 3-digit number (120, in this example) indicates the number of the last
block being executed repeatedly.

Thethirdfigure(2digits. 16, inthisexample) indicatesthenumber of repetitionsleft
for the program section being executed repeatedly.

Display of the selected spindle speed " S* and table (S 0250 T01)

It displays the spindle speed 'S currently selected as well asthe " T" table address
currently selected.

Depending on the setting of machine parameter "P60(5)", theinternal CNC tablemay
be used astool table, "P60(5)=0", or as zero offset table, "P60(5)=1".
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54 DISPLAY OF THE ARITHMETIC PARAMETERS

Once one of the execution modesis selected, Automatic or Single-Block, thismode may
be access by pressing [P]. Theinformation appearing on the displayslookslikethis:

The top display shows the number of the parameter

P D D currently selected.

Thebottom display showsthe arithmetic value of that

- [23456 78]

TheCNC has100arithmetic parameters(00/99). Their
values may have asign, decimalsand may be represented in exponential form.

0.98700 -1 Isthe same as 0.98700 10!
1298700 7 Isthe same as 1298700 107

If the exponent of the arithmetic parameter to be displayed isgreater than 9, thefirst digit
on theright will show the"-" sign.

Usethe E] @ keysto view the previous and following parameters.
To quit thisdisplay mode:

Press[CL]. The CNCreturnstothe previousdisplay mode (either the standard one or
aspecific one).

Press[A+] or [A-]. The CNC will show one of the specific display modes.

55 CHANGE OF OPERATING MODE

WiththisCNCitispossibletochangefrom Automatic modeto Single-Block modeor vice-
versa while running a program. To do this, press the key corresponding to the desired

operating mode: or[3)

SINGLE|

To quit the execution mode and switch to another operating mode, the program must not
be running. Therefore, the program must be interrupted or ended.
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6. PROGRAMMING

6.1 PROGRAMMING FORMAT

The part program must contain all the necessary geometric and technological datain
order for the machine to carry out all the desired functions and movements.

To do this, the CNC offers up to 900 blocks of part-program memory (000/899).

A program begins at aparticular block and ends at ablock containing the M30 function
(indicating the end of the program).

Each block may have up to 5 1SO-coded functions. These functions may be:

TZ2Z10TM~—<X@O

Preparatory functions. Up to a maximum of 4 per block.
X axis coordinates

Y axis coordinates

Arc center's X coordinate of a circular interpolation.
Arc center's Y coordinate of acircular interpolation.
Feedrate of the axes.

Spindle speed (r.p.m).

Tool number of zero offset.

Auxiliary functions. Up to a maximum of 4 per block.
Jump or Call functions (G25 through G29).
Parametric programming.

When using parametric programming, the block cannot have any more 1SO-coded
data. The parametric programming may use the following functions:

MXTT <X

Assign the X axis coordinate value to a parameter.

Assign the Y axis coordinate value to a parameter.

Parametric function.

Reference to another parameter.

Assign a constant value to a parameter.

Assign the status of inputs E1 to E5 (of connector I/O1) to a parameter.
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6.1.1 PREPARATORY G FUNCTIONS

The preparatory functions are always programmed at the beginning of the block and
they serve to determine the geometry and work conditions of the CNC.

They are defined by means of the G function and each block may contain up to 4 of
them. The functions must be separated by a period G 1.7.90

If incompatible G functions are programmed in the same block, the CNC assumes the
last one.

The possible G functions are:

Function Description M | D | 101 |101S| 102 | 102S
GO0 Rapid positioning * o * * * * *
G01 Linear interpolation * * * * *
G02 Clockwise circular interpolation * * *
G03 Counter-clockwise circular interpolation * * *
G04 Dwell * * * *
GO05 Round corner * * * * *
GO07 Square corner * | o* * * * *
G25 Unconditional jump * * * *
G26 Jump if zero * * *
G27 Jump if not zero * * *
G28 Jump if less than zero * * *
G29 Jump if equal or greater than zero * * *
G33 Synchronization * *

G34 Axis X asinfinite slave of another axis. * *
G45 Increment parts counter * * * *

Feedback pulse inhibit

Ga7 Open the position loop of the axes. i i i i
Ga8 Cancel functi on G47 | . . .
Close the position loop of the axes.

G51 to G60 |Load zero offsets * * *
G60 Load the dimensions of the punch. * * * * *
G61 F not affected by "P18" * * * * *
G62 Cancel function G61 o * * * *
G70 Inch programming * o F * * * *
G71 Metric programming * | * * * * *
G74 Home search * * * *
G75 Probing * * *
G81 Batch programming * *

G84, G80 |Rigid tapping *

G90 Absolute programming * o * * * * *

Go1 Incremental programming *o|ox * * * *

G92 Coordinate preset * * * *

G93 Modify acceleration ramp * * * *
Attention:

Theletter "M" means modal. This meansthat oncethe G function is executed,
it remains active until another incompatible G function or M30 is executed
or on an Emergency or a Reset.

The letter "D" means "By Default". This means that the it is assumed by
the CNC on power-up, after executing an M30 or after an Emergency or
a Reset.
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6.2 BASIC CONCEPTS

6.2.1 BLOCK NUMBER AND CONDITIONAL BLOCK (BLOCK SKIP)
The block number serves to identify each block of the program.
It consists of 3 digits and it must be between 000 and 899.

A conditional block is one that is executed only when the conditional input (pin 18
of connector 1/O1) is high (24 Vdc).

To defineaconditional block, once the block number has been defined,
press|.] and the CNC will show at the upper display the block number / E’ S
with a decimal point (period). ’

6.2.2 METRIC OR INCH PROGRAMMING (G70, G71)

Machine parameter "P23(8)" determines the programming units assumed by the CNC
on power-up, after executing an M30 or after an Emergency or a Reset.

Nevertheless, it is possible to modify the programming units by using these functions:
G70  Inchprogramming
G71  Metric programming (in millimeters)

The CNC assumes the selected units as new programming units.

The G70 and G71 functions are modal and incompatible with each other.

6.2.3 ABSOLUTE / INCREMENTAL PROGRAMMING (G90 / G91)
The coordinates of a point (position) may be absolute (G90) or incremental (G91).

When using absolute coordinates (G90), they are referred to the coordinate system
established as part zero.

When using incremental coordinates (G91), they indicate the distance to the target
point. The sign of the coordinate indicates the direction the tool must be moved to
reach the target point.

The G90 and G91 functions are modal and incompatible with each other.
On power-up, after executing an M30 or after an Emergency or a Reset, the CNC

assumes the code set by machine parameter "P21(3)". GO0 if "P21(3)=0" and G91 if
"p21(3)="1"
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Programming example taking PO (0,0) as starting point.

Program in absolute coordinates (G90)

Program in incremental coordinates (G91)

N250G90
N251
N252
N253

N250G90
N251G91
N252
N253

X0 YO Point PO
X150 Y200 Point P1
X300 Point P2
X0 YO Point PO

X0 YO Point PO
X150 Y200 Point P1
X150 Point P2
X-300 Y-200 Point PO
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6.3 REFERENCE SYSTEMS

6.3.1 REFERENCE POINTS

A CNC machine must have the following reference points established:

*  Machine Reference Zero or origin point of the machine. It is set by the machine

manufacturer as the origin of the coordinate system of the machine.

* Part Zero or origin point for the part. It is the origin point set to program the
measurements of the part. It can be chosen freely by the programmer and itsreference
to the machine reference zero is set by means of a zero offset.

*  Machine ReferencePaint. It isthe physical location of the marker pulse or reference
pulse (10) used as home to synchronize the whole machine coordinate system. The
axismovesto this point when being “homed” and the CNC assumes the reference
values set at machine parameters “P2, P42”.

—

—

Y
M
_— X
M Machine Reference Zero.
W Part zero.
R Machine reference point.
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6.3.2 MACHINE REFERENCE (HOME) SEARCH (G74)
The axes may be programmed to be homed separately or together.

Home search on one axis.

Program function G74 followed by the axis to be referenced: G74 X or G74 Y.

Home search on both axes

Program G74 alone in a block.

The CNC starts homing the axes in the order established by machine parameter
P61(3).

If "P61(3)=0" First X and then Y
If "P61(3)=1" First Y and then X

Attention:

A block containing function G74 may not contain any other G function.

When homing in JOG mode, the currently active zero offset (part zero)

will be cancelled and the CNC will display the home coordinates set by
machine parameters "P2, P42".

In all other cases, the selected part zero will be maintained. Therefore,
the coordinates being displayed will be referred to that part zero.

Function G74 implies function GO1 which means that after executing
G74 the CNC assumes function GO1.
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6.3.3. COORDINATE PRESET AND ZERO OFFSETS

WiththisCNC it ispossibleto apply zero offsetsin order to use the coordinatesrelative
to the part's blueprint without having to modify the coordinates of the point on the part
when editing a program.

A "Zero Offset" isthe distance between the part zero and the Machine Reference Zero
(home).

The zero offset may be applied as follows:
* In the jog mode, by presetting a coordinate value or "0".

* By meansof function G92 (coordinate preset) where the CNC takes the programmed
values as new axis position values (coordinates).

* By loading the zero offset table (G51.....G60) and then selecting one of them (T
function). The CNC takes as new part zero the point |ocated at the distance indicated
by the table from Machine Reference Zero (home).

6.3.3.1 COORDINATE PRESET (G92)

When applying a zero offset by means of function G92, the CNC does not move
the axes. It assumes the coordinates programmed after G92 as the new axis position
values.

If machine parameters"P100(8)=0", "P100(7)=0", the CNC storesinternally the distance
from the new Part Zero to Home.

On certain applications as cyclic rollers, the accumulated distance from home after
many continuous presets may overflow the CNC memory.

In thistype of applications, it is possible to use G92 as a " coordinate setting” (versus
presetting), (P100(8)=1, P100(7)=1, where the CNC selects anew Part Zero without
storing its distance from home.

The programming format in either caseis: G2 X —Y —

Example:
Y N125 G90 X50 Y40 Positioning at PO
20 N126 G92 X0 YO Presetting PO as Part Zero
N127 G91 X30 Programming according to blue-
20 print
40"""19_0' N128 X20 Y20
1, 30 |20 N129 X-20 Y20
! N130 X-30
! —X N131 Y-40
50 N132 M30
Attention:

A block containing G92 may not contain any other G code.
Function G92 isincompatible with G51, G52, G53, G54, G55, G56, G57,

G58, G59 and G60.
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6.3.3.2 ZERO OFFSET LOADING (G51.....G60)

In order to use these functions, theinternal CNC table must be set as zero offset table,
"P60(5)=1".

To see how to access this table, refer to the chapter on "AUX MODE" described
earlier in thismanual.

Table address 1 corresponds to function G51, 2 to G52 and so on up to address 10
which corresponds to G60.

Functions G51, G52, G53, G54, G55, G56, G57, G58, G59 and G60 must be
programmed alone in the block and are incompatible with G92.

Their programming format is: G51 ... G60 X Y

The X and Y values indicate the distance from Machine Reference Zero (home)
where the part zero is to be set.

When executing one of these functions: G51, G52, G53, G54, G55, G56, G57, G58,
G59, G60, the CNC loads the new XY values at its corresponding table address.

6.3.3.3 ZERO OFFSET SELECTION (T1 ... T10)
To select a particular zero offset, use the "T" function.
The CNC cancels the previous zero offset and applies the new one.

The new part zero will be located at a distance from home set by the XY values of
the corresponding table address.

Example. G52 X100 Y50 Loads the table with X100 Y50
T2 Selects zero offset T2. The new part zero is at X100
Y 50 from home.

Thistype of programmable zero offsets are very useful for repetitive operationsto be
performed at different positions along the axes.

Attention:

"TO" cancelsthe previously active zero offset and does not apply anew
one. Therefore, the new part zero will coincide with the Machine Reference

Zero (home).

Page Chapter: 6 Section:
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6.4 COMPLEMENTARY FUNCTIONS

The CNC offers the following complementary functions.
F Feedrate for the axes
S  Spindle speed.
T  Tool number / Zero offset
M  Miscellaneous (auxiliary) function

This programming order must be maintained within ablock; but all of them need not
be programmed in the block.

6.4.1 AXIS FEEDRATE "F"

This function indicates the feedrate of the axes when operating in closed positioning
loop.

When operating in servo-controlled open loop, the path is not controlled.

If "F" is programmed while in non-servo-controlled open loop, the CNC will issue
error 45.

With the"F" function ,it is possible to program the feedrate of the axesfor G01, G02
and GO3 movements.

In rapid positioning, GO0, the feedrates for the axes are set by machine parameters
"P27" and "P67".

If "F" is not programmed or "FO" has been programmed, the CNC carries out the
GO01, GO2 and GO3 interpolations at the feedrates set by machine parameters "P27"
and "P67".

It is possible to vary the feedrate of the axes by means of the external operator panel

"JOG 100" or by using the Feedrate Override inputs, pins 10 and 11 of connector
1/O1.

6.4.2 SPINDLE SPEED "S'

With the "S" function, the spindle speed is programmed directly in revolutions per
minute.

It accepts values between SO and S9999, corresponding to O rpm. and 9999 rpm.

The actual maximum values are limited by machine parameters "P36", "P37", "P38"
and "P39", depending, in each case, upon the selected spindle speed range.
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6.43 TOOL NUMBER "T"

In order to usethisfunction, it isnecessary to set theinternal CNC table asatool table,
machine parameter "P60(5)=0".

To see how to access this table, refer to the chapter on "AUX MODE" described
earlier in thismanual.

Every timea"T" function is executed, the CNC assumes the XY valuesindicated on
the table and applies the corresponding tool length compensation to each axis.

If "TO" isprogrammed, the CNC applies no compensation and it cancels any one that
may be active at the time.

Also, if machine parameter "P61(5)=0", every timea"T" function is executed, pins
20 through 27 of connector 1/01 show the BCD code of the selected tool and pin 4
of connector 1/02 outputs a"T Strobe".

6.4.4 ZERO OFFSET " T"

In order to use thisfunction, theinternal CNC table must be set as a zero offset table,
machine parameter "P60(5)=1".

Every timea"T" function is executed, the CNC cancelsthe zero offset currently active
and it applies the new one.

The new part zero will be located at a distance from home set by the XY values of
the corresponding table address.

Thistype of programmable zero offsets are very useful for repetitive operationsto be
performed at different positions along the axes.

6.45 MISCELLANEOUS (AUXILIARY) "M" FUNCTION

After the"M" code, indicate the number of the miscellaneous function to be executed.
There are 100 different miscellaneous functions (MO0 through M 99).

Up to 4 M functions may be programmed in a block and they must be separated by
a period (M03.18.27).

When the new spindle speed requires arange change, the CNC automatically executes
the corresponding M function: M41, M42, M43 or M44. Therefore, when a block
containsan"S" code which implies arange change, only up to 3 more"M" functions
may be programmed.

FunctionsM41, M42, M43 and M44 cannot be programmed by the machine operator.

The M functions are executed at the beginning of the block except M00, M0O1 and
M30 which are the last ones to be executed in the block.

When more than one"M™" function has been programmed in ablock, the CNC executes
them in the order they are programmed.
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The CNC always outputs the "M" function via pins 20 through 27 of connector 1/0O1.
These outputs may be either binary coded or BCD coded as described in the section
on "Auxiliary M function" of the chapter on "Concepts" in the Installation Manual.
The following "M" functions have a specific internal meaning at the CNC.

MOO. Program stop

When the CNC executes the MO0 code, it interrupts the program. To resume it,
Press (3

MO1. Conditional program stop

Same as M0O except that it is ignored unless the "Conditional Input” is active
(high -> 24V dc), pin 18 of connector 1/01.

M30. End of program with return to first program block

This code indicates the end of the program and performs a" General Reset" of the
CNC setting it to initial conditions. It also stops the spindle (M05).

Plus, the CNC returns to the first block of the program in such way that if @
is pressed again, the CNC will execute the program again from the beginning.

The M30 must always be programmed at the end of each program. Otherwise, the
CNC will keep on executing all the following blocks.

If machine parameter "P21(4)=1", the CNC incrementsthe count of the parts counter
in one unit every time function M30 is executed.

MO3. Clockwise spindle rotation

This code starts the spindle clockwise.
MO04. Counter-clockwise spindle rotation

This code starts the spindle counter-clockwise.
MO5. Spindle stop

This code stops the spindle.
M41,M42,M43,M44. Spindle speed range selection

The CNC offers 4 spindle speed ranges (gears) M41, M42, M43 and M44, with
their maximum speed limits set by machine parameters "P36", "P37", "P38" and
n P39ll.

Whenthenew "S" value involves arange change, the CNC automatically outputs
its corresponding M function (M41 through M44).

These codes cannot be programmed by the machine operator.
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6.5 PATH CONTROL

6.5.1 RAPID POSITIONING (G00)

The GO0 movements are executed at the feedrates set by machine parameters "P27"
and "P67".

Depending on the setting of machine parameter "P60(1)", the rapid positioning moves
will be interpolated (vectored): "P60(1)=1", or not: "P60(1)=0".
For example: GO0 X400 Y300

Y Y
| |
300 , 300 f-------mmmmmmmmm g :
100 . i 100 {---- . i
100 400 100 400
"P60(1)=0" "P60(1)=1"

When the GO0 moves are not vectored, "P60(1)=0", each axis will position at the
feedrate established by its corresponding machine parameter "P27" or "P67".

When the GO0 moves are vectored, "P60(1)=1", both axes are interpolated following
astraight line from the current position to the end point. In this case, the feedrate for
the resulting path is the slower one of the values of machine parameters "P27" and
"P67".

Attention:

When programming GO0, the previous F valueis not cancelled. Therefore,
when GO01, G02 or GO3 is programmed again, that F value is recovered.

Function GO0 is modal and incompatible with G0O1, G02, G03, G33, G74
c and G75. GO0 may also be programmed as G or GO.

Itispossibleto vary the actual feedrate by using the external operator panel

"JOG 100" or by means of the feedrate override inputs at pins 10 and 11

of connector 1/0O1.

On power-up, after executing an M 30 or after an Emergency or Reset, the
CNC assumes GO0O.
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6.5.2 LINEAR INTERPOLATION (GO01)

This function cannot be executed when operating in non-servo-controlled open
positioning loop (error 14). When operating in servo-controlled open loop, the path

is not controlled.

When operating in Closed L oop, the GO1 movements are carried out following astraight

line at the programmed feedrate "F".

When moving both axes, the resulting path is a straight line between the current position

and the target point.

The axes move along this path at the programmed Feedrate F. The CNC calculates

the feedrates for each axis so the resulting path is the programmed feedrate F.

Example:
|

400 Fmmmmm e :

150 mm/min i

100 [---- . E
! L — X

100 650

G190 X650 Y400 F150

Attention:

programmed previously.

and 11 of connector 1/O1.

GO01 may also be programmed as G1.

If no "F" value has been programmed, the CNC assumes the "F"

If noneisselected, the CNC assumesthe smaller of the values set by machine

parameters "P27" and "P67".
It is possible to vary the actual feedrate by using the external operator

panel "JOG 100" or by means of the feedrate override inputs at pins 10

Function GO1 is modal and incompatible with GO0, G02, GO3 and G33.
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6.5.3 CIRCULAR INTERPOLATION (G02, GO03)

In order to perform acircular interpolation, the system must operate in Closed Positioning
L oop.

There are two types of circular interpolations.

G02: Clockwiseinterpolation.
GO03:  Counter-clockwise interpolation.

The movements programmed after GO2 and GO03, are carried out following acircular
path at the programmed feedrate F.

The programming format is: "G02 X Y | J' or "GOO3 X Y | J', where:

G02  Clockwiseinterpolation.
G03  Counter-clockwise interpolation.

X X coordinate of the end point.
Y Y coordinate of the end point.
I Distance from the arc's starting point to the center of the arc along X.
J Distance from the arc's starting point to the center of the arc along Y.

The X and Y coordinates may be either absolute or incremental and the | and Jvalues
always define the distance from the starting point to the center of the arc.

When any of the X or Y coordinates of the end point isthe same asthat of the starting
point, it Is not necessary to program it. However, the | and J values must always be
programmed even when their values are "0".

Attention:

G02 and G03 are modal and incompatible with each other and with GOO
and GO1.

A G02/G03 may also be programmed as G2/G3.

It is possible to vary the actual feedrate by using the external operator
panel "JOG 100" or by means of the feedrate override inputs at pins 10
and 11 of connector 1/01.
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Programming example taking X60 Y 40 as starting point:

)
90 |----m-mmmmm e mmmmmmmmm e m e
40
Absolute programming (G90) N220 G90.3 X110 Y90 10 J50
N230 G3 X160 Y40 150 JO
Incremental programming (G91) N220 G91.3 X50 Y50 10 J50

N230 G3 X50 Y-50 150 JO

Programming example for a complete circle in asingle block starting at X170 Y 80.

I

80 f-----------

I

I

I

I

I

I

I

I

I

;
120 170

Different ways to program in absolute coordinates (G90)

N330 G90.2 X170 Y80 I-50 JO
N330 G90.2 1-50 JO

Different ways to program in incremental coordinates (G91)

N330 G91.2 X0 YO I-50 JO
N330 G91.2 1-50 JO

Chapter: 6 Section: Page
PROGRAMMING PATH CONTROL 15




6.5.4 SYNCHRONIZATION (G33)
With function G33 it is possible to synchronize the X axis with an external device.

Whenthisfeatureisused themachinecannot useay axis, withthe A2 feedback connector
being used as feedback input for the external device.

Typical applicationsfor thisfeature are: Lathe style threading, paper feeder synchronized
with the rotation of the roller, etc.

Itsprogramming formatis. G33 X K
Where X  End coordinate

K Synchronism pitch or displacement of the X axis per turn of the externa
device.

Attention:

The programmed feedrate cannot be overridden while function G33 is
active.

A G33ismodal and incompatible with GO0, GO1, G02, G03, G34 and G75.

On power-up, after executing an M30 or after an Emergency or Reset, the
CNC assumes GOO.

Example of threading

The machine must have a spindle encoder.
Takethe X axisfeedback to connector Al and the spindle feedback to connector A2

2

|

=X

40 180

Tomakeinonly onepass thecylindrical thread 2 mm in depth and with 5 mm pitch,
asshown inthefigure, program asfollows:

G33X40K5in absolutecoordinatesor G33 X-140K5inincremental coordinates.
Thevauein X indicatesthefinal positioning coordinate
Thevaueof K indicatesthe positioning of the X axisper spindleturn. Asinthiscase
a5 mm thread pitch isrequired K5 should be programmed.

The proper programming isasfollows:

G190 X180......... ; Movement in operating feedrate to the starting point
G33  X40 K5.... ;Threading
M30 e, ; End of program
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Exampleof synchronized stamp printing

A roller with half of its surface covered with astamp is being used.

Thisfigure hasto be stamped on continuous paper.

Theresultingimagetakesup 100 mm and aspace of 15 mm between eachtwo images
isto beleft.

The feedback for the paper feeder will be taken to connector A1 and will correspond
toaxis X.

Theroller covered with the stamp should have an encoder. Said feedback should be
taken to connector A2.

Makethelosignal for thefeedback fromtheroller covered withthestamp coincidewith
thestart of the printing process.

} 1o

To carry out printing as shown in the figure the following should be programmed:

NO S1000M3............ ; Turning direction and speed of theroller covered
with the stamp

N1 G091 X15........... , Fast feed across the space to be left between 2
images.

N2 G33 X100 K200. ; Printingof animage
Thevaluein X indicates the distance to be moved, 100 mm
Thevalueof K indicatesthe positioning of axis X per spindleturn. Asinthis
case 100mm hasto bemoved for each half turn of theroller, K200 should be
programmed.

N3 G25N1........... ;  Repetition of the process.

Operation:

The paper fast feedsacrossthe spacethat hasto beleft between 2images, 15 mm.

Waiting stageuntil thelosignal for thefeedback fromtheroller coveredwiththe
stampisreceived.

Printing of theimage. The positioning of axis X issynchronized with theroller
turn.

After covering the 100 mm the paper again fast feeds and the cycleisrepeated.
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6.5.5 AXIS X AS AN INFINITE SLAVE OF ANOTHER AXIS (G34)
Function G34 enabl esindefinite synchronization of axis X with an external device.
When thisfeature isto be used one should:

Set the machine parameter "P100(4)=1"

The machine cannot haveaY axis, using the A2 feedback connector A2 asinput for

feedback from the external device.

The externa device must have an encoder.

Set machine parameter "P77" with the number of pulses of said encoder.
Theprogrammingformatis: G34 X

Where X isthe synchronization or positioning pass of axis X per turn of the external
device.

Attention: While function G34isactivated, programmedfeedrate F cannot beal tered.
If the Feed-Hold signal isactivated the CNC stopsthe axisfeed and starts
thisagain when the Feed-Hold is deactivated.

Function G34 ismodal and incompatiblewith GO0, G01, G02, GO3, G33
and G75.

On power-up, after executingM 30, G74 X or after an Emergency or reset,
the CNC assumes code GOO.

Example of a plastic cutter

Thereisaroller with awedge which actslike ashear.
Cuts areto be made every 125 mm along aplastic strip.

Thefeedback for theplasticfeeder will betakento connector A1l and correspondtoaxis
X.
Theroller with wedge must havean encoder. Thisfeedback will betakento connector

=0 =:0)
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Exampleof programming:
NO G74 X ............ ;

N1 G34 X125 ...... ;
N2 S1000 M3....... ;

Fu

Search for reference point of axis X
Activation of ave mode
Turning direction and speed of theroller with wedge
Axis X will moveasinfinite slave, making cutsevery 125
mm.
Programstop
nction G34 is till active and cuts are still made every 125
mm
If the START key is pressed the CNC will continue with
program execution .
End of the program

Thefollowingexampl edisplayshow onecan program cutting of onebatch of parts 150
mm in length and then another batch of 80 mm pieces.

NO G74 X ............ ; Search for reference point of axis X

N1 G34 X150 ...... ; Activation of lave mode

N2 S1000 M3....... ; Turning direction and speed of theroller with wedge.
AxisX will moveasinfinite slave, making cutsevery 125
mm.

N3 MO.....ccoerrunnn. ;  Programstop
FunctionG34isstill activeand cutsarestill madeevery 125
mm
The CNC does not continue with the execution of the
program until the START key is pressed

NA M5, ;  Program stop. End of thefirst batch.
If required the material to be cut can be changed.

N5MO.....ccooervuenn. ;  Program stop.
The CNC does not continue with the execution of the
program until the START key is pressed.

N6 G74 X ............ ; Search for reference point of axis X

N7 G34 X80 ........ ; Activation of the Slave mode. Cuts every 80 mm

N8 S1000 M3....... ; Turning direction and speed of theroller with wedge.
Axis X will move asinfinite slave, making cuts every 80
mm.

NOMO.....cccoeeeuenn. ;  Program stop.
Function G34isstill activeand cutsarestill madeevery 80
mm
The CNC does not continue with the execution of the
program until the START key is pressed.

N10M30.............. ;  End of program
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6.5.5.1

AUTOMATIC PASS COMPENSATION

TheCNCallowsany variationsthat may ariseinthematerial throughtemperaturedilation,
roller tension, etc. to beautomatically compensated.

To carry out these compensationsthefollowingisrequired:

- Thematerial hasto have reading marksin the cutting zones.

- Anoptical reader hasto be used for reading these marks.

- Thesignal given by thisreader must be compatiblewiththelo signal given by the
Fagor feedback devices.

- Connectthesignal givenby theoptical reader topin6of connector A2 and properly
set "P63(6)" machine parameter.

- Set machine parameter "P100(3)=1" to be able to use thisfeature.

- Set machine parameter "P81" with the maximum deviation allowed.

Operation:
1.- Activate the slave mode function. The machinewill start to cut.
2.- Whenvariationsaredetected inthematerial, and only then, the compensator function
must be activated. To do thisset input E1 high (pin 21 of connector 1/O1 at 24V).
3.- Theoptical reader tellsthe CNCthelocation of themarksand thisdisplaysthedistance
between 2 consecutive marks in the window for the X axis.
4.- The CNC compares this value and the one programmed in function G34 X ???? and
doesthefollowing:
*  |f parameter "P81=0"is set, the CNC does nothing.
* |If the differenceis under 100 microns, the CNC does nothing.
* |f thedifferenceisbetween 100 microns and the val ue assigned to parameter P81,
the CNC automatically compensates the value set in function G34 X ?7??7?2.
* |f thedifferenceisgreater than the value assigned to parameter P81, the CNC will
display error 53.
5.- Compensationhasalready been carried out. Deactivatethecompensator function, input

E1 (pin 21 of connector 1/01) at OV.

The CNC will stop handling the signals coming from the optical reader and continue
working with the last step cal cul ated.

f Attention: Do not modify the spindle revolutions during automatic pass

compensation.
Automatic pass compensation should not be done continuously. It
should be used when variationsin the material are found.
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6.6 ADDITIONAL PREPARATORY FUNCTIONS

6.6.1 DWELL (G04)
A dwell (delay) may be programmed by using function G04.

To do this, after the GO4 code, press the decimal point and indicate the desired dwell
in seconds. The maximum dwell programmable in a block is 99.99 seconds.

Examples:
G04.99.99 99.99 second dwell
G04.2 2 second dwell.
G04.0.01 0.01 second dwell.
Attention:

G04 may also be programmed as G4.
A The dwell is always executed at the beginning of the block containing it.

The block containing function G04 cannot have any more G codes; but it
may have other functions (X, Y, F, S, T, etc)

6.6.2 INCREMENT PART COUNTER (G45)

The CNC has an internal part counter which increments its count in one unit in the
following cases:

* Every time G45 is executed.
* Every time M30 is executed if machine parameter "P21(4)=1".
Its maximum count value is 9999 and it rolls over starting at O, 1, 2, and so forth.

To see the value of this counter or reset it to "0", proceed as described in the section
on "Display Modes" of the chapter on "Program Execution™ in this manual.
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6.6.3 ROUND CORNER (G05) AND SQUARE CORNER (G07)

Functions GO5 and GO7 are modal and incompatible with each other. With them, it
IS possible to execute the transition between motion blocks in a different way.

GO05. When in this mode, the CNC starts executing the next block as soon as the axis
programmed in the current block starts decelerating to get into position.

GO07. When in this mode, the CNC does not start executing the next block until the
axis programmed in the current block has reached position (in the in-position
zone: "P28", "P68").

Y, Yy
100 [------ - . 100 ------ .
30 p------ E 30 p------ E
50 w0 X 50 w0 X
GO05 GO7
Attention:

GO05 and GO7 may also be programmed as G5 and G7.

On power up, after executing an M30, Emergency or a Reset, the CNC
assumes GO7.

When operating in non-servo-controlled open loop, executing a program
in Single-Block mode or in semi-automatic mode, all the movementsare
carried out in GO7.
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6.7 SPECIAL FUNCTIONS

6.71 FEEDBACK INHIBIT (G47, G48)

In some applications, after positioning the part, sheetmetal, etc. it is necessary to correct
itsposition.

This correction is made by an external device not controlled by the CNC.

When executing function G47, the CNC ignores the possible movements caused by
that device, thusinhibiting the feedback pulses.

The programming formats for this function are:
G47 X Itignoresthe X axis feedback pulses.
G47 Y ItignorestheY axis feedback pulses.
G47  Itignores the feedback pulses from both axes.

To cancel this feature and return to normal feedback monitoring, program function
G48.

Attention:
G47 is modal.

When G47 is active, the CNC ignores the feedback pulses once the axis
isin position.

If amovement block is executed afterwards (GO0, GO1, G02, G03,...) the

CNC switchesto control the feedback thus preventing the machine from
moving out of control.

Once the programmed movement has ended (reaching position), the CNC
switches back to ignoring the feedback pulses.

If while G47 is active, one or both axes are moved and, then, G48 is
programmed, the CNC does not recover the lost position.

On power-up, after executing an M 30, after an Emergency or a Reset, the
CNC assumes (G48.
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6.7.2 G47, G48 AS OPENING OF THE AXIS LOOP

In particular applications such as presses, metal forming machines, sheetmetal forming
machines, etc., the part undergoes amovement or pull whileit is machined.

By meansof functions G47, G48 the CNC allowstheloop of the axisundergoing the pull
to be opened or closed.

Whenthepositionloopisclosed, innormal operating mode, the CNC controlstheaxis
feedrateat all times.

Whenthepositionloopisopenedtheaxisoperatesin DRO mode, that is,the CNC does
not control the feedrate of the axes but does take into account their movements.

Exampleof sheetmetal forming machines:

Normal operation iswith the position loop closed.

When the tube forming isto be done the following steps must be taken:

- Openthe position loop of the axisundergoing the pull and the axisstartsto operate
in DRO mode.

- Formthetube. The CNC displaysat all timesthe position coordinate of both axes,
that is, it accurately reflectsthe tugs undergone by the tube.

After forming the tube close the axis position loop again.

Inorder tobeabletousefunctionsG47, G48 asopening for theaxisloop machineparameter
"P101(3)=1" hasto be set.

The programming formats of thisfunction are:
G47 X Opensthe position loop of axis X.
G47Y Opensthe position loop of axisY.
G47 Opensthe position loop of both axes
G48 X Closesthe position loop of axis X.
G48Y Closesthe position loop of axisY.

G48 Closesthe position loop of both axes.

Attention:
Functions G47 and G48 are modal.

Theblock containing function G47 or G48 cannot contain other functions
X,Y,F S T,etc)

A If amovement bl ock of anaxisoperatinginopen positionloopisexecuted,
the CNC will display the corresponding error code.

On power-up, after executingan M 30 or after an Emergency or Reset, the
CNC assumes function G48.
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6.7.3 THE FEEDRATE F IS NOT AFFECTED BY "P18" (G61, G62)

When operating with feedrates slower than 1 mm/min. or 1 inch/min. machine parameter
"P18" must be set to a value other than "0".

The CNC divides the programmed feedrate by the P18 value and appliesthe result as
axisfeedrate.

It is possible to program whether this "P18" is to be considered or ignored by means
of functions G61 and G62.

G61 The value of P18 isignored. The CNC applies the programmed F value.
G62 Thevalueof P18isnot ignored. The programmed feedrate F valueis affected
by this value as described above.

Example: Machine parameter "P18 = 100"

NO F1 Programmed F 1 mm/min.
N1 G62.1 X20 Movement at 0.01 mm/min.
N2 X-100 Movement at 0.01 mm/min.
N3 G61 F not affected by P18

N4 X0 Movement at 1 mm/min.
N5 G62 F affected by P18

N6 X30 Movement at 0.01 mm/min.
N7 M30

Attention:

G61 and G62 are modal and incompatible with each other.
A On power-up, after executing an M 30, after an Emergency or a Reset, the

CNC assumes G62.

6.74 ACCELERATION RAMP MODIFICATION (G93)

When the axes operate in Closed Loop, machine parameters "P16, P17", "P91" and
"P92" set the acceleration and deceleration times for each axis.

In certain situations it may be interesting to apply other acc./dec. times.
With this function, it is possible to program the desired acc./dec. time.
Itsprogramming formatis. G93 X Y

Parameters X Y indicate in seconds, with millisecond accuracy, the acceleration time
required for setting for each one of the axes. Maximum value 6 seconds.

Example: G93 X 1.500 Y 0.700 fixesan accel eration and decel eration ramp of 1.5 seconds
for axis X and another one of 700 millisecondsfor axisY .

On power-up, after executing an M 30, after an Emergency or a Reset, the CNC assumes
the settings of machine parameters "P16, P17", "P91" and "P92".
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6.8 OTHERS FUNCTIONS

6.8.1

BATCH PROGRAMMING (G81)

Thisfunction isespecially designed for feeders of sheetmetal, cardboard, paper, plastic,

etc.

It allows programming batches of parts having the same length.

Itsprogramming formatis. G81L L C A

L Length of each part of the batch.
C Number of partsto make.

A Forewarning part number

Example: To make a batch of 100 parts, each being 200mm long and warning

whenthere are 3 parts|left to finish the batch: G81 L200 C100 A2

Function G81 executes a G92 after each part (after each feed), thus being necessary
to set "P100(8)=1" so the G92 does not accumulate count (coordinate setting)

Basic operation:

When pressing m or receiving the external Cycle Start command.

1.-
2.- The CNC executes function G92 X0 setting the X axis coordinate to "0".
3.- The X axis moves the distance indicated by parameter "L" in GO1 and the
programmed feedrate F. It assumes the GO5 or GO7 previously active.
4.- Oncetheaxisisin position, the CNC outputsan "MO07" for the machine to cut the
material. The part counter isincremented and the cycleis interrupted.
5.- The CNC verifies the following:
a) If thewholelot has been cut, number of partsequal to"C", the CNC outputs
an "M09" and concludes the execution of function "G81".
b) Whenthereare"A" partsleft to go, the CNC outputs function "M08" so the
forewarning signal is activated.
6.- If al the parts have not been made yet, the CNC waits for another Cycle Start
command in order to resume the execution of the cycle from step "2".
Attention:

2 It uses the internal CNC part counter. It resetsit to zero at the beginning

G81 is not modal. Therefore, it must be programmed every time.

of the execution and it increments it every time it executes a part.

In the counter display mode, the CNC shows, on the left-hand side, the
number of parts programmed for the batch and, on the right-hand side, the
number of parts already made.
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Once the cycle has been defined, the CNC stores the definition parameter
values, thus not being necessary to redefine them.

NOO G81 L255 C200 A10 F1000

NO1 G81 L387.5 C350 Takes A10
NO2 G81 Takes L387.5 C350 A10
NO3 M30

The definition parameters "L", "C" and "A" are associated to arithmetic
parameters "P0", "P1" and "P2" respectively.

Therefore, function "G81" may be defined by using the definition parameters
"L","C" and "A" and/or the arithmetic parameters "P0", "P1" and "P2", as
illustrated by the following example:

NOOO G81 L255 C200 A10 NOOO P0=255
NOO01 P1=200
N002 P2=10
NO03 G81
NO02 G81 L387 C350 NO004 PO=387
NOO0S5 P1=350
NOO6 G81
NOO4 G81 L104.5 C80 A8 NOO7 P0=104.5
NOO08 P1=80
NO09 G81 A8
NOO6 M30 NO10 M30

If theexternal START signal isactivated automatically after each cut, the CNCwill
start executing thefollowing block after thelast cut.

Example NOO G81 L25500 C200A10 F1000
NO1 G81 L38700 C350A20

NO2 MO Interruptstheprogram.
NO3 G81 L10450 C80 A8
NO4 M30
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6.8.2 PROBING (G75)

With function G75, it is possible to make movements ending when the CNC receives
the signal from a touch probe.

The definition format is: G5 XY

After G75, the desired axes must be programmed followed by the coordinates of the
target point.

The axeswill movein GO1 and at the programmed feedrate F until the external signal
from the touch probe is received. At that point, the CNC will conclude the block
assuming as theoretical position of the axes their real position at the time.

If the axes reach their target position before the CNC receives the probe signal, the
CNC stops the axes and issues error 21.

Attention:

G75 isnot modal. Therefore, it must be programmed every time. It also
impliesfunction GO1 which meansthat after a G75 block, the CNC assumes
function GO1.

A The programmed feedrate cannot be overridden during the probing move.

Once G75 isexecuted, it is possibleto assign the position of each axisto
any arithmetic parameter and, by using arithmetic programming, generate
special programs for measurement and calibration of tools and parts.
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6.8.3 RIGID TAPPING (G84, G80)

With function G84, it is possible to tap a part by interpolating the spindle rotation with
the movement of the axis.

The machine must have an X axis and a servo-controlled spindle (with servo-drive
and spindle encoder).

The spindle feedback is connected to input A2 and the analog output for the spindle
is provided at pins 34 and 35 of connector 1/01.

WhenthemachinehasarigidtappingaxisY cannot beused. If youwishtouseanelectronic
handwheel this must be connected to pins 17 and 25 of connector 1/02

Nevertheless, the CNC usesthe Y function to define the thread pitch. Consequently,
machine parameter "P60(8)" must be set to "0" to enable this function

P63(3)=1 The machine uses rigid tapping.
P60(8)=0 Enable the Y function.
P77 Number of spindle encoder pulses.
[tsprogrammingformatis:. G84 X Y F S
X Defines the depth of the tap.
Y  Definesthe tapping pitch.

When assigning a positive value, it must be defined in turns/mm or turns/
inch. and when assigning a negative value, in mm/turn or inches/turn.

F Defines the tap-in speed in rpm.
S  Defines the tap-out speed in rpm.

If parameter "F" is programmed and not the "S" parameter, the tap-in and tap-out
movements are performed at the same speed, the one indicated by parameter "F".

If parameters”F" and"S" are not programmed, the CNC assumes the values used
on the previoustap. If no tapping operation was performed previously, the CNC
will issue the corresponding error.

Parameters "F" and "S" are reset to "0" on power-up, after an Emergency or a
Reset.
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General Considerations

*

When the machine uses rigid tapping "P63(3)=1" the spindle control is donein
closed loop.

To switch it to open loop, G80 must be executed.

From this point on, the spindle control is done in open loop and it is possible to
program the "S" function.

Function G80 must be programmed alone in the block.

The spindle will operate in closed loop again, if G84 is programmed, on power-
up, after executing an M30 or after an Emergency or Reset.

The spindle turning direction during rigid tapping must be defined before function
G84 and by means of M3, M4.

If when executing G84, no turning direction has been selected, the CNC assumes
the M0O3 (clockwise).

All the various movementsinvolved in rigid tapping are treated as a single block.
In other words, when executing a G84 cyclein the Single-Block, the CNC makes
the whole tap.

When executing function G84, the CNC assumes functions GO1 and GO7.

If due to possible spindle backlash, an additional spindlerotation isrequired at the
bottom of thetap, it must beindicated by arithmetic parameter P19 in the number
of spindle encoder pulsesto move.

The CNC recoversthis additional movement by rotating in the opposite direction
at the end of the tap.

A dwell at the bottom of the tap is also possible by indicating it, in milliseconds,
with machine parameter "P32".
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Example and way to operate

A holeisto betapped 20 mm deep with athread pitch of 0.5 mm at atap-in speed
of 300 rpm and tap-out speed of 600 rpm.

The spindle encoder has 1000 lines and its pul ses require ax4 multiplying factor.
Also, dueto spindle backlash, it must turn 20 pulse units at the bottom of the tap.
It also requires a 100 millisecond dwell at the bottom of the tap.
The following CNC machine parameters must be set accordingly:

P63(3)=1 The machine uses rigid tapping.

P60(8)=0 Enable the Y function

P77=1000  Spindle encoder line count (number of pulses)

P61(6)=0 Feedback multiplying factor for Y (S)

P32=100 100 millisecond dwell at the bottom of the tap.

The tapping program looks like this:

NOOO M3 Start the spindle clockwise.

NO010 P19 K20 Additional spindle movement at the bottom
of the tap.

NO020 G84 X20 Y0.5 F300 S600 Definition of the canned cycle.

NO30 M30 End of program.

The CNC carries out the following machining steps:
1.- Tap-in movement with the spindle turning at 300 rpm.

The X axis moves to X 20.000
The Y (S) axis movestoY 40.000 (20000 x 0.5 x 1000 x4)

2.- Once at the bottom of the tap, the spindle moves the amount indicated by
arithmetic parameter P19, 20 pulses.

The Y (S) movesto Y 40.020
3.- 100 millisecond dwell as indicated by machine parameter P32.
4.- Tap-out move to clear the tap with the spindle turning at 600 rpm.

The X axis moves 20mm upto X 00.000
The Y (S) axis moves (20000 x 0.5 x 1000 x4) upto Y 00.020

5.- Recovery of the additional move made at the bottom of the tap
The Y (S) axis moves up to Y 00.000

6.- End of tap and end of program.
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6.84 LOADING THE PUNCH SIZES (G60)
Function G60 can be used in two different ways.
For loading zero offsets
Thisisexplained in section 6.3.3.2 of thissame manual.
For loading the punch dimensions

Thisis particularly meant for punching machines. Machine parameter "P101(7)=1"
must be set.

The CNC takesinto account the dimensions of the punch during program execution,
preventing itsextremesfrom exceeding thetravel limitsfixed by machine parameter.

X X
—— ==

2X

2Y

— -
_— .

Y
Y

The programming format is G60 X Y. Values X and Y indicate half of the punch

dimensions accordingtoaxes X and Y.

When the punchisround values X and Y coincide with the punch radius.

Attention:

On power-up, after executing M30 or after an Emergency or Reset, the
CNC assigns value 0 to both dimensions of the punch.
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6.9 PARAMETRIC PROGRAMMING

A parameter takesthe place of anumeric valuein the various functions of the program.

The programmer may use these parameters when editing his/her own programs. Later
on, and during execution, the CNC will replace these parameterswith the values all ocated
to them at the time.

Up to 100 (PO through P99) arithmetic parameters may be used.

While editing aprogram, proceed asfollowsin order to assign an arithmetic parameter
to a particular function (G, X, Y, F, S, etc):

*  Select the desired function (G, X, Y, F, S, etc).

*  Press[P]. The CNC showstheletter "P" next to the selected function. For example:
IIXPII .

*  Key in the number of the arithmetic parameter.

When defining, in the same block, several functions of the same type, all
of them must be programmed with or without parametric format. The two
formats cannot be combined.

When defining function"G" in parametric, it only assumesthefirst indicated
value. Therefore, programming GP10.11.12 will be the same GP10.

Attention:

A

For example, block MP17.5.0 isthe same asMP17 MP5 M PO and not the
same as MP17 M5 MO.

6.9.1 ASSIGNMENTS

When assigning valuesto an arithmetic parameter, use one of the following methods:

NOO1 P1 P2 Pl takesthe value of P2, while P2 maintains its own value.
N002 P3 K1.5 P3takesthenumeric constant value of K which, inthiscase, is1.5.
The constant values may be within £ 99999.99.

NOO3 P4 X P4 takes the value of the theoretical position of the X axis at the
time.
NOO4 P5 Y P5 takes the value of the theoretical position of the Y axis at the
time.
NOO5 P6 E1  P6 takesthe value corresponding to input E1. Pin 21 of connector
1/02. A value of "0" when E1 = OV and "1" when E1 =24V.
NOO6 P7 E2  P7takesthe value corresponding to input E2. Pin 23 of connector
1/02. A value of "0" when E2 = OV and "1" when E2 =24V.
NOO7 P8 E3 P8 takesthe value corresponding to input E3. Pin 22 of connector
1/02. A value of "0" when E3 = OV and "1" when E3 =24V.
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NO08 P9 E4 P9 takesthe value corresponding to input E4. Pin 25 of connector
[/02. A value of "0" when E4 = OV and "1" when E4 =24V.

NO09 P10 E5 P10takesthevalue corresponding toinput E5. Pin 17 of connector
[/02. A value of "0" when E5 = OV and "1" when E5 =24V.

NO10 P11 EO P11 takesthe value corresponding to the status of inputs E1, E2,
E3, E4 and E5.

For example P11 =24+ 22+ 21 =16+ 4+ 2 =22

Input E5 E4 E3 E2 El

Voltage 24V ov 24V | 24V ov
Logic State 1 0 1 1 0
Vaue 24 28 22 2 2°

6.9.2 OPERATIONS

The operations that may be performed between arithmetic parameters or between
arithmetic parameters and numeric constants (K) are:

F1 Addition
F2 Subtraction
F3 Multiplication

F4 Division

F5 Square root

F6 Square root of the sum of squares
F7 Sine

F8 Cosine

Fo Tangent

F10 Arc tangent
F11 Comparison

F12 Integer
F13 Integer plus one
F14 I nteger minus one

F15 Absolute
F16 Complement

F1 Addition

N101 P10 P11 F1 P12 Means P10 = P11 + P12
N102 P10 P11 F1 K2 Means P10 = P11 + 2
N103 P10 K8 F1 K2 Means P10 =8 + 2 = 10
N104 P10 P10 F1 K2 Means P10 = P10 + 2

F2 Subtraction

N101 P10 P11 F2 P12 Means P10 = P11 - P12
N102 P10 P11 F2 K2 Means P10 = P11 - 2
N103 P10 K8 F2 K2 MeansP10=8-2=6
N104 P10 P10 F2 K2 Means P10 = P10 - 2
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F3 Multiplication

N101 P10
N102 P10
N103 P10
N104 P10

F4 Division

N101 P10
N102 P10
N103 P10
N104 P10

P11 F3 P12
P11 F3 K2
K8 F3 K2
P10 F3 K2

P11 F4 P12
P11 F4 K2
K8 F4 K2
P10 F4 K2

F5 Square root

N101 P10
N102 P10
N104 P10

F5 P12
F5 K9
F5 P10

Means P10 = P11 x P12
Means P10 = P11 x 2
Means P10 =8 x 2 = 16
Means P10 = P10 x 2

Means P10 = P11+P12
Means P10 = P11+2
MeansP10=8+ 2=4
Means P10 = P10+2

Means P10 = VP12
Means P10= V9=3
Means P10 = P10

F6 Square root of sum of squares

N101 P10 P11 F6 P12 MeansP10= VP112 + P12

N102 P10 P11 F6 K2 MeansP10= VP112+ 4

N103 P10 K3 F6 K4 MeansP10= V9+16=5

N104 P10 P10 F6 K2 MeansP10= VP10? + 4
F7 Sine

N101 P10 F7 P12 Means P10 = sine P12

N102 P10 F7 K30 Means P10 = sine 30° = 0,5
F8 Cosine

N101 P10 F8 P12 Means P10 = cos P12

N102 P10 F8 K60 Means P10 = cos 60° = 0,5
F9 Tangent

N101 P10 F9 P12 Means P10 = tan P12

N102 P10 F9 K45 Means P10 =tan 45° =1
F10 Arc tangent

N101 P10 F10 P12 Means P10 = arc tan P12

N102 P10 F10 K1 Means P10 = arc tan 1 = 45°
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F11 Comparison

It compares an arithmetic parameter with another one or with anumeric constant
indicating whether the first operand is equal, different, greater, or smaller than the
second operand.

This operation is greatly used when working with conditional jumps G26, G27,
G28 and G29, which are described later on.

N101 P10 F11
N102 P10 F11

F12 Integer
N101 P10 F12

N102 P10 F12 K12.34

P12
K100

P12

F13 Integer plusone

N101 P10 F13

N102 P10 F13 K12.34

P12

F14 Integer minus one

N101 P10 F14

N102 P10 F14 K12.34

P12

F15 Absolute value

N101 P10 Fi15
N102 P10 F15
N103 P10 F15
F16 Complement

N101 P10 F16

P12
K-12.3
K4.5

P12

Compares the values of P10 and P12
Checkswhether the value of P10isequal, different, greater
than or smaller than 100

P10 takes the integer part of P12
P10 = 12, integer of 12.34

P10 takes the integer value of P12 plus one
P10 = 13, (integer of 12.34) + 1

P10 takes the integer value of P12 minus 1
P10 = 11, (integer of 12.34) - 1

P10 takes the absolute (unsigned) value of P12
P10 = 12.3
P10 =45

P10 takes the value of P12 with the opposite sign

N102 P10 F16 K-12.3 P10 =-12.3
N103 P10 F16 K4.5 P10 = -45
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6.9.3 ACCESS TO THE ARITHMETIC PARAMETER TABLE

The CNC stores the values of the arithmetic parametersin atable. These values may
be modified when executing parametric blocks or by accessing thistablein the editing
mode.

Press (@) to accessthe Editi ng mode and then press[F1] [P]. Theinformation displayed
by the CNC will look like this:

F) D D The upper display shows the parameter number
currently selected.

_ IE) 3 Ll 5 E 7 H The lower display showsthevalue of this parameter.

The CNC offers 100 (00/99) arithmetic parameters. They may have asign, decimals
and may be expressed in exponential format.

When the CNC usesthe exponential format, the last two digitsindicate that exponent.

0.98700 -1 I's the same as 0.98700 10*
1298700 7 |s the same as 1298700 10’

Displaying parameters
To seethe previous and following parameters use keys E] @
Whenfew arithmetic parametersareused, theCNCallows, inorder tosimplify operator
handling, using only the first parameters of each ten and properly setting machine
parameter "P93".
Examples:
Withmachineparameter "P93=0" theCNCwill display all thearithmetic parameters.
With machineparameter "P93=1" the CNC will display thefollowing parameters:
PO-P1 P10-P11 P20-P21 P30-P31 ... PO0-PO1
With machine parameter "P93=2" the CNC will display thefollowing parameters:

PO-P1-P2 P10-P11-P12 P20-P21-P22 P30-P31-P32 .... P90-P91-P92

Accessto a particular parameter

To accessaparticular parameter, do the following:
- Presskey [CL] twice. The CNC will clear the 2 windows.
- Introduce the number of the parameter that you wish to display.
- Presskey [RECALL]

The CNC will display the value of this parameter.
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Assign avalueto a parameter

To assign avaueto aspecific parameter, do the following:

Select the parameter required.

Presskey [CL]. The CNC will clear the lower window.
Introducethevaluerequired.

Presskey [ENTER]
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6.9.4 UNCONDITIONAL JUMP FUNCTION (G25)

Function G25 may be used in two ways:

*

To jump to the desired block within the same program and continue executing
from that block on.

To execute a particular section (between any two blocks) of the program several
times.

After executing this program section the desired number of times, the program
will continue executing from the block after the one containing the jump.

The block containing function G25 may not have any other functions.

G25 as jump to another jump

With this function, it is possible to have the program jump to the desired block
within the same program and continue executing from that block on.

Write "G25" followed by the destination block number.

The destination block number may be indicated by either a number (NO10 G25
N50) or an arithmetic parameter (N010 G25 NP10).

Programming example: NOOO GO0 X100
NOO05 Y50
NO010 G25 N50
NO015 X50
NO020 Y70
NO50 GO01 X20

When reaching block NO10, the program jumps to block NO50 and it continues
running from this block on, thus skipping blocks N015 and N0O20.

G25 to execute a section of the program

With thisfunction, it is possible to execute a particular section (between any two
blocks) of the program several times.

After executing this program section the desired number of times, the program
will continue executing from the block after the one containing the jump.

Write"G25" followed by the first block number of the section to be executed. For
example: NO30 G25 N5

After that, press[.] and key in thelast block number of the section to be executed.
For example: NO30 G25 N5.20
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Then, press[.] and key in the number of times this section is to be executed. For
example: NO30 G25 N5.20.81

If the number of repetitions is not indicated, the CNC assumes a value of "1"
meaning that it will only execute it once. For example: NO30 G25 N5.20 is the
same as N030 G25 N5.20.1

When using a parameter to indicate the program section to be executed, all three
fields of the G25 statement will be parametric. For example: when programming
N123 G25 NP10.20.30 the CNC interprets the first block of the section to be the
oneindicated by parameter P10, the last block of the section will bethe oneindicated
by P20 (not necessarily block NO20) and it will be executed the number of times
indicated by parameter P30 (not necessarily 30 times).

Up to 15 nesting levels may be programmed, which meansthat it is possibleto call
from one section to another and from this one to another and so on up to 15 levels.
Each level may be repeated 99 times.

Attention:
A If the last block of the program section to be executed is empty, the CNC

will issue error 7.

Programming example: NOOO GO0 X10 M3

NO05 Y 20

NO10 GO1 X50

NO15 GO0 YO

N020 X0

NO025 Y10

NO30 G25 N5.20.81
NO35 Y22

The program starts running at block NOOO. When it reaches block NO30, the
CNC executes the section between blocks NOO5 and N020 (both included) 81
times.

Then, it continues running from block NO35.

Page
40
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6.9.5 CONDITIONAL JUMP FUNCTIONS (G26, G27, G28, G29)

They are similar to function G25 (unconditional jump).

Functions G26, G27, G28 and G29, before jumping to theindicated block or executing
the indicated program section, check whether the required condition is met or not.

G26 Jump if zero. The "if zero" condition must be met.
G27 Jump if not zero. The "if zero" condition must not be met.
G28 Jump if less than zero. The "less than" condition must be met.

G29 Jump if equal or greater than zero. The "less than" condition must not be met.
The"If zero" condition ("equal to" flag) is met in the following cases:

*  When the result of an operation is zero.
Example: NOO1 P1L P3 F2 K5 If P3=5

*  When both sides of a comparison are identical.
Example: NOO2 P1 F11 K8 IfP1=8

The "Less than" (negative flag) condition is met in the following cases:

*  When the result of an operation is less than zero (negative).
Example: NOO1 P1 P3 F2 K5 If P3< 5

*  When the first operand of a comparison is smaller than the second operand.
Example: NOO2 PL F11 K8 If P1<8

Attention:

A The assignments and non-parametric functions do not alter the status of
the condition flags.

Programming example: NO60 P2 F11 K22
N065 GO1 X10
NO70 Y20
NO71 G26 N100
NO72 G28 N200
NO73 G29 N300

Block NO60 makes a comparison.

Blocks N65 and N70 do not alter the condition flags.

Therefore: If P2 = 22, The program continues at block N100
If P2 < 22, The program continues at block N200
If P2 > 22, The program continues at block N300

Care must be taken when programming functions G26 and G29. If in the previous
example, the following were programmed, instead:

NO71 G28 N200
NO72 G29 N300
NO73 G26 N100

The program would not execute block NO73 since with P2 < 22 it jumps to N200 and
with P > 22 it jumps to N300.
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Parametric programming example to calculate the coordinates of the various points
forming an ellipse.

The formula defining an ellipse is: Y
X = PO sine R A Aa=P19
Y = P1 cosine 3
Where: i
_ : X
PO = Long axis 5 J
P1 = Short axis
The definition parameters are:
PO = Long axis.
P1 = Short axis.
P2 = Angular position of the first point (A).
P3 = Angular step between consecutive points.
The parameters used by the program are:
P2 = Angular position of the new point ([3)
P4 = X coordinate of the new point.
P5 =Y coordinate of the new point.
Program:
NOOO PO K20 Setting of definition parameters (Example).
NOO1 P1 K10
N002 P2 KO
NO03 P3 K2
N004 G25 N20 Jump to subroutine to calculate the ellipse.
N0O20 P4 F7 P2 Calculation of the new point of the ellipse.
N021 P5 F8 P2
N022 P4 PO F3 P4 P4 =POsine 3
N023 P5 P1 F3 P5 P5=P1 cos 3
N024 G0.5.90 XP4 YP5 GO0 move to first point of ellipse
N025 P2 P2 F1 P3 Angular increment R =3 + P3
N026 G25 N20.23 Calculation of new point of the ellipse.
N026 G1 XP4 YP5 F200 Positioning at new point.
N027 P2 F11 K360 Compare 3 with 360°
N028 G28 N25 If 3<360°, still not done, new point, jump to N25
N029 M30 If 3 =360°, End of program.
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ERROR
CODES




01
02
03

05
06
07
08
09

10
11
12

13
14
15
16

17
18
19
20
21
22

The execution of JUMP/CALL function has been attempted in the TEACH IN mode.

Axis feedrate F too high during execution.

EPROM memory error.

RAM memory error.

Parameter CHECKSUM error.

Strange data in memory.

Jump/Call programmed incorrectly.

Battery Error.

X axis machine parameter error:
> The braking distance (P3) is smaller than the In-position zone (P28).
> The P3value, is greater than 8388.607 mm or 330.259 inches.

X axis execution error:

> Themovement cannot be executed since, dueto the programmed feedrate, the braking distanceissmaller
than the In-Position zone (Open Positioning Loop).

A block has been programmed which forces the X axis to overrun itstravel limits.

A value outside the permissible limits has been programmed.

Aninvalid value has been programmed:
> Therotary ROLLOVER axis viathe shortest way, does not admit negative absolute coordinates.
> Anaxiswith HIRTH toothing does not admit decimal values.

A jump/call has been programmed with more than 15 nesting levels.

An inappropriate G function has been programmed.

Function M30 has not been programmed at the end of the program.

X axis not controlled:
> The X axis has shifted a distance 16 times the in-position zone once the brake has been activated.
> The moving direction does not correspond to the sign of the analog voltage.

> Theactual X axisfeedback pulsesare not between 50% and 200% of the theoretical oneswithinthetime
window set by machine parameter P12.

Emergency.
X axis feedback alarm.
X axistravel limit overrun.
X axisfollowing error.
Probing Error.
Features not available at this CNC model have been defined, such as:
> Non-servo-controlled Open Positioning Loop on 101S and 102S models.
> External operator panel "JOG 100" on 101 nd 102 models.
There is a certain incompatibility in the machine parameters such as:
> Fast and Slow signals when operating in Closed Positioning Loop.
> Rotary ROLLOVER axis when operating in Open Positioning Loop.
> Rotary HIRTH axis or following the shortest way while not being a ROLLOVER axis.



23
24
25
26
27

28

29
30
31
32

33
34
35
36
37
38

39
40
41
42
43

45
46
47
48
49
50
51

Too large avalue assigned to an arithmetic parameter in parametric programming.
Arithmetic division by 0.

Square root of a negative figure.

Parametric block edited wrong.

A tool too large has been selected. For example, when assigning an arithmetic parameter value greater than 10
toa"T" function.

More than 4 "M" functions have been programmed in ablock or 4 "M" functionsin ablock containingan"S"
function which involves a gear (range) change (M41,M42,M43 or M44).

There are no selected spindle ranges (P36, P37, P38 and P39=0), or the"S", spindle speed, valueistoo high.
Value of machine parameter P24 or P25 greater than that of P27.
Value of machine parameter P64 or P65 greater than that of P67.
Y axis machine parameter error:
> The braking distance (P43) is smaller than the In-position zone (P68).
> The P43 value, is greater than 8388.607 mm or 330.259 inches.
Y axisexecution error:

> Themovement cannot be executed since, dueto the programmed feedrate, the braking distanceissmaller
than the In-Position zone (Open Positioning Loop).

RS 232 C transmission error.

Too long ablock transmitted via RS 232 C.

Wrong block in the RS 232 C transmission.

A block has been program which forcesthe Y axisto overrun its travel limits.

Internal temperature limit exceeded.

Y axis not controlled:
> TheY axis has shifted a distance 16 times the in-position zone once the brake has been activated.
> The moving direction does not correspond to the sign of the analog voltage.

> Theactual Y axisfeedback pulses are not between 50% and 200% of the theoretical oneswithinthetime
window set by machine parameter P12.

Y axis feedback alarm.

Y axistravel limit overrun.

Y axisfollowing error.

The programmed circle does not go through the defined end point (tolerance 0.01 mm).
The circular interpolation ismissing the |, Jvalues or has been defined wrong.

A wrong block has been programmed, either in itself or with respect to the program history up to that point.
A function has been programmed which is not permitted by machine parameters.

Tool checksum error.

LAN error, It is not working.

Wrong command, the destination node cannot interpret it.

Misconfigured LAN, a certain node has not been accepted in the LAN.

The destination node cannot attend to the command (in execution).

The axes must be referenced (homed) after power-up.



52

101
102
103
104
105
106
107
108
109
110
111
112
113

114
115
116

117

While monitoring the "doublefeedback", the actual deviation (slippage) has exceeded its maximum val ue set by
machine parameter P110.

DNC error. Wrong command.

DNC error. Error when reading a key code.

DNC error. An incorrect block has been sent.

DNC error. Error when reading the number of the first block of the active program.
DNC error. Incorrect block number.

DNC error. The CNC isin execution

DNC error. Locked key.

DNC error. Wrong key code.

DNC error. Negative coordinate for arollover axis.
DNC error. Wrong arithmetic parameter number.
DNC error. Arithmetic parameter exponent too large.
DNC error. Wrong arithmetic parameter value.

DNC error. When requesting the contents of several blocks (RN code), thefirst block number isgreater than the
last block number. For example: RN100.50

DNC error. The CNC machine parameters are locked.
DNC error. The CNC part-program memory is protected.

DNCerror. A block hasbeen sent which containstoo many characters. Themaximum is80 characterswhenusing
blank spaces as separators and 45 when otherwise.

DNC error. A program block has been sent in disagreement with the machine parameters.
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