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All rights reserved. No part of this documentation may be transmitted,
transcribed, stored in a backup device or translated into another language
without Fagor Automation’s consent. Unauthorized copying or distributing of this
software is prohibited.

The information described in this manual may be subject to changes due to
technical modifications. Fagor Automation reserves the right to change the
contents of this manual without prior notice.

Allthe trade marks appearing in the manual belong to the corresponding owners.
The use of these marks by third parties for their own purpose could violate the
rights of the owners.

It is possible that CNC can execute more functions than those described in its
associated documentation; however, Fagor Automation does not guarantee the
validity of those applications. Therefore, except under the express permission
from Fagor Automation, any CNC application that is not described in the
documentation must be considered as "impossible". In any case, Fagor
Automation shall not be held responsible for any personal injuries or physical
damage caused or suffered by the CNC if it is used in any way other than as
explained in the related documentation.

The content of this manual and its validity for the product described here has been
verified. Even so, involuntary errors are possible, hence no absolute match is
guaranteed. However, the contents of this document are regularly checked and
updatedimplementing the necessary corrections in alater edition. We appreciate
your suggestions for improvement.

The examples described in this manual are for learning purposes. Before using
them in industrial applications, they must be properly adapted making sure that
the safety regulations are fully met.

This product uses the following source code, subject to the terms of the GPL license. The applications busybox V0.60.2;
dosfstools V2.9; linux-ftpdV0.17; ppp V2.4.0; utelnetV0.1.1. The librarygrx V2.4.4. The linux kernel V2.4.4. The linux boot
ppcboot V1.1.3. If you would like to have a CD copy of this source code sent to you, send 10 Euros to Fagor Automation

for shipping and handling.
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ABOUT THE PRODUCT

—
BASIC CHARACTERISTICS
%

Monitor 7.5" Color LCD

Block processing time 7ms

Look-ahead 75 blocks

RAM memory 1 Mb

Flash memory 128 MB

PLC cycle time 3 ms /1000 instructions

Minimum position loop 4 ms

usB Standard

RS-232 serial line Standard

DNC ( via RS232) Standard

Ethernet Option

5V or 24V probe inputs 2

Local digital inputs and outputs. 161/80
401/240
561/320

Feedback inputs for the axes and spindle 4 TTL/ 1Vpp inputs

Feedback inputs for handwheels 2 TTL inputs

Analog outputs 4 for axes and spindle

CAN servo drive system for Fagor servo drive connection. Option

Remote CAN modules, for digital I/O expansion (RIO). Option

Before start-up, verify that the machine that integrates this CNC meets the 89/392/CEE Directive.
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—
SOFTWARE OPTIONS

%

Model
M T TC
Number of axes 3 2 2
Number of spindles 1 1 1
~ Electronic threading Standard Standard Standard
% Tool magazine management: Standard Standard Standard
E— Machining canned cycles Standard Standard Standard
é Multiple machining Standard | @ - | -
§ Rigid tapping Standard Standard Standard
DNC Standard Standard Standard
Tool radius compensation Standard Standard Standard
Retracing Standard | @ - | -
Jerk control Standard Standard Standard
Feed forward Standard Standard Standard
Oscilloscope function (Setup assistance) Standard Standard Standard
Roundness test (Setup assistance) Standard Standard Standard
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DECLARATION OF CONFORMITY AND
WARRANTY CONDITIONS

DECLARATION OF CONFORMITY

The declaration of conformity for the CNC is available in the downloads section of FAGOR’S corporate
website at http://www.fagorautomation.com. (Type of file: Declaration of conformity).

WARRANTY TERMS

The warranty conditions for the CNC are available in the downloads section of FAGOR’s corporate website
at http://www.fagorautomation.com. (Type of file: General sales-warranty conditions).

FAGOR 3

FAGOR AUTOMATION

CNC 8037



SUOIIPUOD AlueLiepA puB AlWIOIUOD JO uoleIRDag

FAGOR AUTOMATION

CNC 8037

10-



VERSION HISTORY

Here is a list of the features added in each software version and the manuals that describe them.

The version history uses the following abbreviations:

INST Installation manual
PRG Programming manual
OPT Operating manual

OPT-TC Operating manual for the TC option.

Software V01.42 March 2012
First version.

Software V01.60 December 2013
List of features Manual
Auto-adjustment of axis machine parameter DERGAIN INST
New value for axis machine parameter ACFGAIN (P46) INST
Value 120 of the OPMODE variable. INST / PRG

Software V02.00 February 2014
List of features Manual
Profile machining in segments. J parameter for G66 and G68 cycles. PRG
Calls to subroutines using G functions. INST / PRG
Anticipated tool management. INST
New values for MAXGEAR1..4 (P2..5) and SLIMIT (P66) parameters. INST
Quick block search. OPT
Local subroutines within a program. PRG
Avoid spindle stop with M30 or RESET. Spindle parameter SPDLSTOP (P87). INST
Programming T and M06 with associated with a subroutine in the same line. PRG
New values of the OPMODE variable. INST / PRG
New variables: DISABMOD, GGSN, GGSO, GGSP, GGSQ, CYCCHORDERR. INST / PRG
WRITE instruction: “$” character followed by “P”. PRG
Cancel additive handwheel offset with G04 KO. General parameter ADIMPG (P176). INST / PRG
Ethernet parameter NFSPROTO (P32). TCP or UDP protocol selection. INST
API compliant thread. OPTTC
Roughing by segments in inside profiling cycles 1 and 2. INST/OPT TC
Programming the Z increment and the angle on threads. INST/OPT TC
Manual tool calibration without stopping the spindle during each step. INST/OPT TC
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Software V02.03 July 2014
List of features Manual
Set PAGE and SYMBOL instructions support PNG and JPG/JPEG formats. PRG
New values for parameters MAXGEAR1..4 (P2..5), SLIMIT (P66) and DFORMAT (P1). INST

Software V02.10 November 2014
List of features Manual
Incremental zero offset (G158). INST / PRG
Programs identified with letters. OPT
Variables PRGN and EXECLEV. INST
Korean language. INST
Change of default value for general machine parameters: MAINOFFS (P107), MAINTASF (P162) | INST
and FEEDTYPE (P170).
New variable EXTORG. INST/PRG
Image handling via DNC. PRG
Save/restore a trace of the oscilloscope. OPT

Software V02.21 July 2015
List of features Manual
PLC library. INST
Zero offsets table in ISO mode. OPT
Compensation of the elastic deformation in the coupling of an axis. INST
Machine axis parameter DYNDEFRQ (P103). INST
Change of maximum value of axis and spindle parameter NPULSES. INST

Software V02.22 March 2016
List of features Manual
Axis filters for movements with the handwheel. General machine parameter HDIFFBAC (P129) | INST
and machine axis parameter HANFREQ (P104).
Change of maximum value of axis and spindle parameter NPULSES. INST




SAFETY CONDITIONS

Read the following safety measures in order to prevent harming people or damage to this product and those
products connected to it.

The unit can only be repaired by personnel authorized by Fagor Automation.

Fagor Automation shall not be held responsible of any physical or material damage originated from not
complying with these basic safety rules.

—
PRECAUTIONS AGAINST PERSONAL HARM

%

* Interconnection of modules.

Use the connection cables provided with the unit.
¢ Use proper Mains AC power cables

To avoid risks, use only the Mains AC cables recommended for this unit.
* Avoid electric shocks.

In order to avoid electrical discharges and fire hazards, do not apply electrical voltage outside the range
selected on the rear panel of the central unit.

¢ Ground connection.

In order to avoid electrical discharges, connect the ground terminals of all the modules to the main
ground terminal. Before connecting the inputs and outputs of this unit, make sure that all the grounding
connections are properly made.

* Before powering the unit up, make sure that it is connected to ground.
In order to avoid electrical discharges, make sure that all the grounding connections are 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 (1132 F).

* Do not operate this unit in explosive environments.
In order to avoid risks, harm or damages, do not work in explosive environments.
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Safety conditions

FAGOR 3

FAGOR AUTOMATION

CNC 8037

14.

—

PRECAUTIONS AGAINST PRODUCT DAMAGE

%

Work environment.

This unit is ready to be used in industrial environments complying with the directives and regulations
effective in the European Community.

Fagor Automation shall not be held responsible for any damage that could suffer or cause when installed
under other conditions (residential or domestic environments).

Install this unit in the proper place.

Itis recommended, whenever possible, to install the CNC away from coolants, chemical product, blows,
etc. that could damage it.

This unit meets the European directives on electromagnetic compatibility. Nevertheless, it is
recommended to keep it away from sources of electromagnetic disturbance, such as:

— Powerful loads connected to the same mains as the unit.
— Nearby portable transmitters (radio-telephones, Ham radio transmitters).
— Nearby radio / TC transmitters.
— Nearby arc welding machines.
— Nearby high voltage lines.
— Etc.
Enclosures.

It is up to the manufacturer to guarantee that the enclosure where the unit has been installed meets
all the relevant directives of the European Union.

Avoid disturbances coming from the machine tool.

The machine-tool must have all the interference generating elements (relay coils, contactors, motors,
etc.) uncoupled.

— DC relay coils. Diode type 1N4000.

— AC relay coils. RC connected as close to the coils as possible with approximate values of R=220
Q /1WyC=0,2 yF /600 V.

— AC motors. RC connected between phases, with values of R=300 2/ 6 W y C=0,47 pF /600 V.
Use the proper power supply.
Use an external regulated 24 Vdc power supply for the inputs and outputs.
Connecting the power supply to ground.

The zero Volt point of the external power supply must be connected to the main ground point of the
machine.

Analog inputs and outputs connection.

It is recommended to connect them using shielded cables and connecting their shields (mesh) to the
corresponding pin.

Ambient conditions.

The working temperature must be between +5 °C and +40 °C (41°F and 104° F)
The storage temperature must be between -25 °C and +70 °C. (-13 °F and 158 °F)
Central unit enclosure (8037 CNC).

Make sure that the needed gap is kept between the central unit and each wall of the enclosure. Use
a DC fan to improve enclosure ventilation.

Power switch.

This power switch must be mounted in such a way that it is easily accessed and at a distance between
0.7 meters (27.5 inches) and 1.7 meters (5.5ft) off the floor.



—

%

¢ Central unit.

PROTECTIONS OF THE UNIT ITSELF (8037)

It has a 4 A 250V external fast fuse (F).

)

X9 X10 X11 X12
X2 X3 X!

X4 5 X
‘ \ooHooHongoHooH ®

FUSES

¢ Inputs-Outputs.

All the digital inputs and outputs have galvanic isolation via optocouplers between the CNC circuitry

and the outside.

Safety conditions
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Safety conditions
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PRECAUTIONS DURING REPAIRS

Do not manipulate the inside of the unit. Only personnel authorized by Fagor Automation may access
the interior of this unit.

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

SAFETY SYMBOLS

¢ Symbols that may appear in the manual.

Symbol for danger or prohibition.
It indicates actions or operations that may cause damage to people or to units.

Warning or caution symbol.
It indicates situations that could be caused by certain operations and the actions to take to prevent
them.

Mandatory symbol.
It indicates actions or operations that MUST be carried out.

Information symbol.
It indicates notes, warnings and aadvises.

2 Qe P O




RETURNING CONDITIONS

When sending the central nit or the remote modules, pack them in its original package and packaging
material. If you do not have the original packaging material, pack it as follows:

1.

N OO oA ODN

Get a cardboard box whose 3 inside dimensions are at least 15 cm (6 inches) larger than those of the
unit itself. The cardboard being used to make the box must have a resistance of 170 kg. (375 pounds).

. Attach a label indicating the owner of the unit, person to contact, type of unit and serial number.
. In case of failure, also indicate the symptom and a short description of the failure.

. Protect the unit wrapping it up with a roll of polyethylene or with similar material.

. When sending the central unit, protect especially the screen.

. Pad the unit inside the cardboard box with polyurethane foam on all sides.

. Seal the cardboard box with packaging tape or with industrial staples.
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ADDITIONAL NOTES

Mount the CNC away from coolants, chemical products, blows, etc. which could damage it. Before turning
the unit on, verify that the ground connections have been made properly.

In case of a malfunction or failure, disconnect it and call the technical service. Do not get into the inside
of the unit.
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FAGOR DOCUMENTATION

OEM manual
It is directed to the machine builder or person in charge of installing and starting-up the CNC.

USER-M manual
Directed to the end user.
It describes how to operate and program in M mode.

USER-T manual
Directed to the end user.
It describes how to operate and program in T mode.

TC Manual
Directed to the end user.
It describes how to operate and program in TC mode.
It contains a self-teaching manual.
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OVERVIEW

This manual describes how to operate with the CNC with the monitor-keyboard and the operator
panel.

The Monitor-Keyboard unit consists of:
¢ The Monitor or CRT screen, which is used to show the required system information.

* The keyboard is used to communicate with the CNC; the operator may request information on
commands or change the CNC status using new instructions.
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1.1

Part programs

Part programs may be identified with up to 24 characters that may be letters and numbers. Blank
spaces can also be used.

It is NOT case sensitive. Identifying a program as "PROGRAM1", will be the same as identifying
it as "programi".

A program name cannot have only blank spaces. The "fi" letter is not allowed.

The following special characters are allowed:

! # $ % & ( ) +
= @ [ ]

)

The following programs are identified with 6 digits:
* The special programs like OEM programs that are created by Fagor (999997, 999998, etc).

* Programs referred to in the general machine parameters (USERPDLY, USEREDIT, USERMAN,
USERDIAG, CFGFILE, MSGFILE, STPFILE, ISOSIMUL).

* The programs where the black box is saved as well as the SERCOS and CAN logs.
* The program that keeps the log of the communication open via serial line and the CAN servo log.
* The programs for the cycles of the MC/TC mode.

e The profile programs that are used in the cycles.

numbers.

é In software versions prior to V02.1x, only those part programs are recognized that are identified by

Compatibilities with versions prior to V02.1x

If there are programs identified by letters and a version older than V02.1x s installed, these programs
will not appear on the list, but they will still be in memory. When installing a version V02.1x, the
programs with letters will appear on the list.

voz2.1x.

é We recommend doing a backup of the program that are in user memory before installing version

There are two kinds of programs when it comes to keep compatibility with older versions:

1. Programs that have 6 digits and are equal to or smaller than 999999 and plc-error programs,
plc-message programs and plc programs.

2. Programs that have a number with more than 6 digits or programs with letters.

This way, users who do not wish to use the letter method to identify programs can keep using just
the 6-digit numbers.

Programs identified with numbers must have 6 digits.
Example: Program "17.pim" would be wrong.

Program "000017.pim" would be right.



1.1.1

Edit

To create a part-program, access the Edit mode.

The new part-program edited can be stored in the CNC's RAM memory, in the hard disk (KeyCF)
orin aremote disk. Itis also possible to save a copy of the part-programs in a PC connected through
the serial line. See UTILITIES mode.
When using a PC through serial line, proceed as follows:

* Execute the WINDNC application program at the PC.

¢ Activate DNC communications at the CNC.

* Select the work directory.

Option: Utilities\ Directory\ Serial L.\ Change directory.

In the edit mode, it is possible to modify the part-programs located in the CNC's RAM memory, in
a hard disk (KeyCF) or in a remote disk.

—t
||

OVERVIEW
Part programs
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OVERVIEW
Part programs
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1.1.2

Execution

Part-programs stored anywhere may be executed or simulated.
The user customizing programs must be in RAM memory so the CNC can execute them.

The GOTO and RPT instructions cannotbe used in programs that are executed from a PC connected
through the serial line.

Only subroutines stored in the CNC's RAM memory can be executed. Therefore, to execute a
subroutine stored in a PC or in the hard disk, it must be copied into the CNC's RAM memory.

From a program in execution, it is possible to execute another program located in RAM memory;,
in a PC or in the hard disk using the EXEC instruction.

Execution of high level instruction EXEC

A part program may be executed using the number or the name of the program.

Part program execution using the number:
When using the program number, the program needs to be in the PRG folder of the hard disk.
Example:
(EXEC P1234, HD)
Program execution using the name of the program:

When using the name of the program, the program needs NOT be in the same PRG folder of the
hard disk. In this case, the path must be specified. Also, the name of the program (including the path)
must be between quotation marks.

If the path is not specified, it will be HD:/PRG by default.
The high level instruction RPT cannot be used with programs identified with letters.

The following characters may be used to indicate the path:

J It indicates that the program that contains the EXEC is in the same folder.
o/ It indicates that the program that contains the EXEC is in a folder at a higher level.

../../ Writing ../ several times means that it is that number of levels up. In this case, it would
be two levels up.



Example:

Considering this folder structure, the high-level instruction EXEC will be used as follows:

4, DISCO DURO
4 |, CHASI5 051
% Soporte®l.pim
4 || SUBCHASIS 05)1
|%| Soporte#2.pim

* |f the folder containing the EXEC is in Memory, but the program to be executed is in HD, the full
path must be indicated.

—t
||

— To execute the program Soporte#1.pim:
(EXEC "CHASIS_05]1/Soporte#1",HD)
— To execute the program Soporte#2.pim:
(EXEC "CHASIS_05J1/SUBCHASIS_05311/Soporte#2",HD)

OVERVIEW
Part programs

* |fthe folder containing the EXEC is in HD:/PRG, and program Soporte#1 is to be executed, (the
following examples show three ways to indicate the path):

(EXEC "CHASIS_05J1/Soporte#1,HD)
(EXEC "/CHASIS_05J1/Soporte#1,HD)
(EXEC "\CHASIS_05J1\Soporte#1,HD)

¢ |f the program that contains the EXEC is in the folder CHASIS_05J1 and program Soporte#1
is to be executed:

(EXEC "./Soporte#1",HD)

¢ If the program that contains the EXEC is in the folder CHASIS_05J1 and program Soporte#2
located in the folder SUBCHASIS_05J1 is to be executed:

(EXEC "./SUBCHASIS_05J1/Soporte#2",HD)

* If the program that contains the EXEC is in the folder SUBCHASIS_05J1 and program
Soporte#1 located in the folder CHASIS_05J1 is to be executed:

(EXEC "../Soporte#1",HD)
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Operating manual
1.1.3  Utilities

The utilities mode, lets display the part-program directory of all the devices, make copies, delete,
rename and even set the protections for any of them.
Displaying the program list:
The list of programs may be displayed as follows:
1. The whole program name.

1 In the MC/TC mode, up to 16 characters will be displayed.
L 2. The first six characters of the program name with the comment. This is the way by default.

To toggle from one display method to the other, press "OPTIONS /SHOW COMMENT" on the explorer.

On power-up, the CNC will remember the display method chosen last.

OVERVIEW
Part programs

Part program search in the explorer:

To search for a part program, press F before starting to enter the name of the program. This is valid
for numbers and letters.

The information bar of the explorer located down to the left, will keep update the search string as
it is typed in.

Example: To search for the program "EXAMPLE" on the program list, type "F", "E", "X", "E",
etc.
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1.1.4 Ethernet

When having the Ethernet option and the CNC has been configured as a node within the computer
network, the following is possible from any PC of the network:

* Access the part-program directory of the hard disk (KeyCF).
* Edit, modify, delete, rename, etc., the programs stored on the hard disk (KeyCF).
¢ Copy programs from the hard disk to the PC and vice versa.

Operations that may be carried out with part-programs:

—t
||

RAM Hard DNC
disk
; ]

See the program directory of ... Yes Yes Yes w %
See the subroutine directory of ... Yes No No E ga
Create the work directory from ... No No No § o
Change the work directory from ... No No Yes © §
Edit a program from ... Yes Yes No
Modify a program from ... Yes Yes No
Delete a program from ... Yes Yes Yes
Copy from/to RAM memory to/from ... Yes Yes Yes
Copy from/to hard disk to/from ... Yes Yes Yes
Copy from/to DNC to/from ... Yes Yes Yes
Rename a program from ... Yes Yes No
Change the comment of a program from ... Yes Yes No
Change the protections of a program from ... Yes Yes No
Execute a part-program from ... Yes Yes Yes
Execute a user program from ... Yes Yes No
Execute a PLC program from ... Yes No No
Execute programs with GOTO or RPT instructions from ... Yes Yes No
Execute subroutines residing in ... Yes No No
Execute programs with the EXEC instruction, in RAM from ... Yes Yes Yes
Execute programs with the EXEC instruction, in hard disk from ... Yes Yes Yes
Execute programs with the EXEC instruction, in DNC from ... Yes Yes No
Open programs with the OPEN instruction, in RAM from ... Yes Yes Yes
Open programs with the OPEN instruction, in hard disk from ... Yes Yes Yes
Open programs with the OPEN instruction, in DNC from ... Yes Yes No
Via Ethernet:
See from a PC the program directory of ... No Yes No
See from a PC the subroutine directory of ... No No No
See from a PC, a directory in ... No No No
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OVERVIEW

Monitor information layout
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—

1.2

Monitor information layout

The monitor is divided into the following areas or display windows:

7 3

FAGOR 3

( MAIN MENU P N 11:50:14 )

dd

Wednesday 27 March 1991 11:50:14
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TABLES

&4

‘EXECUTE‘ ‘SIMULATE‘ ‘ BDIT ‘

J0G ‘

‘ UTILITIES ‘ ‘ + ‘

(1) [12) (13 |14] (5] [F6) [17]

1. This window indicates the selected operating mode, as well as the program number and the

number of the active block. The program status is also indicated (in execution or interrupted)
and if the DNC is active.

2. This window indicates the time in the " hours : minutes : seconds".
3. This window displays the messages sent to the operator from the part program or via DNC.

The last message received will be shown regardless of where it has come from.

4. This window will display messages from the PLC.

If the PLC activates two or more messages, the CNC will always display the one with the highest
priority, which is the message with the smallest number. In this way, MSG1 will have the highest
priority and MSG255 will have the lowest.

In this case the CNC will display the character + (plus sign), indicating that there are more
messages activated by the PLC, it being possible to display them if the ACTIVE MESSAGE
option is accessed in the PLC mode.

In this window the CNC will also display the character * (asterisk), to indicate that at least one
of the 256 user-defined screens is active.

The screens which are active will be displayed, one by one, if the ACTIVE PAGES option is
accessed in the PLC mode.

. Main window.

Depending on the operating mode, the CNC will show in this window all the information
necessary.

When a CNC or PLC error is produced the system displays this in a superimposed horizontal
window.

The CNC will always display the most important error. The CNC will show the [#] key to indicate
that another less important error has also occurred and to press this key to view its message.
The CNC will show the [#] key to indicate that another more important error has also occurred
and to press this key to view its message.

. Editing window.

In some operating modes the last four lines of the main window are used as editing area.

7. CNC reports window. (errors detected in edition, nonexistent program, etc.).



8. This window shows the following information:

SHF Indicates that the [SHIFT] key has been pressed to activate the second function
of the keys.

For example, if the [9] key is pressed after the [SHIFT] key, the CNC will
understand that the "$" character is required.

CAP This indicates capital letters ((CAPS] key). The CNC will understand that capital
letters are required whenever this is active.

INS/REP Indicates if it is insert mode (INS) or substitution (REP) mode. It is selected by
means of the [INS] key.

MM/INCH Indicates the unit system (millimeters or inches) selected for display.
9. Shows the different options which can be selected with soft-keys F1 thru F7.
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OVERVIEW
Keyboard layout
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1.3 Keyboard layout

Depending on the utility of the different keys, the CNC keyboard may be considered to be laid out

as follows:

Alphanumeric keyboard for the data entry in memory, selection of axes, tool offset, etc.

=[=]7]
ng

Keys which allow the information shown on screen to be moved forward or
backward, page to page or line to line, as well as moving the cursor all over the
screen.

[CL]ICLEAR] To delete the character over which the cursor is positioned or the last one entered

[INS]
[ENTER]
[HELP]
[RESET]

[ESC]

if the cursor is at the end of the line.

To select the insert or overwrite mode.

To validate the CNC and PLC commands generated in the editing window.
To access to the help system in any operating mode.

To initialize the history of the program in execution, by assigning it the values
defined by machine parameters. It is necessary for the program to be stopped for
the CNC to accept this key.

To go back to the previous operating option shown on the monitor.

[MAIN MENUI]To access the CNC's main menu directly.

[RECALL]
[PPROG]
[F1] to [F7]

In conversational modes, it assigns the value of a coordinate to the selected field.
In the conversational modes, it accesses the list of part-programs stored.

Softkeys or functions keys for selecting the different operating options shown on
the monitor.

Specific keys to select canned cycles in the TC work mode.

There are also the following special keystroke sequences:

[SHIFT]+[RESET]

The result of this keystroke sequence is the same as turning the CNC off and back on. This option
must be used after modifying the CNC's machine parameters so they're assumed by the CNC.

[SHIFT]+[CL]

This keystroke sequence clears (blanks out) the CRT screen. Press any key to restore its normal

state.

If an error occurs or a PLC/CNC message is received while the screen is blank, the screen
restores its normal state.

[SHIFT]+[next page]

To display on the right hand side of the screen the position of the axes and the status of the
program in progress.

It may be used in any operating mode.

Press the same keystroke sequence to restore the previous display.



1.3.1

The EDIT, SIMUL and EXEC keys

The keyboards of the M and T models have these new keys:

"EDIT" To access the editing mode.
"SIMUL" To access the simulation mode.
"EXEC" To access the execution mode.

In the TC model, these direct accesses are available when working in M or T mode (non-
conversational). To access them, use the "P.PROG" key instead of "EDIT" and the "GRAPHICS"
key instead of "SIMUL".

Direct access to the editing mode, "EDIT" key.

When pressing this key in the editing and simulation modes, one edits the last program simulated
or executed. If the corresponding program is being executed or simulated, one will edit the one that
was last edited.

When pressing this key in any other work mode, it starts editing the last program edited.
If there is no previous program, it requests the name of a new program.

To restrict the editing to the last program edited, simulated or executed, assign to the NEXEDI
variable one of the following values:

NEXEDI=0 Not restricted, it opens the last one edited, simulated or executed.
NEXEDI=1 Always the last program edited.

NEXEDI=2 Always the last program simulated.

NEXEDI=3 Always the last program executed.

If the corresponding program is being executed or simulated, it issues a warning. If there is no
previous program, it requests the name of a new program.

Direct access to the simulation mode, "SIMUL" key.

Pressing this key starts the simulation of the last program edited, simulated or executed. If there
is no previous program, it requests the name of a new program.

If the simulation or execution mode is active, only the active mode will be shown, no program is
selected.

To restrict the simulation to the last program edited, simulated or executed, assign to the NEXSIM
variable one of the following values:

NEXSIM=0 Not restricted, it opens the last one edited, simulated or executed.
NEXSIM=1  Always the last program edited.

NEXSIM=2 Always the last program simulated.

NEXSIM=3 Always the last program executed.

If the corresponding program is being executed or simulated, it issues a warning. If there is no
previous program, it requests the name of a new program.
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Direct access to the execution mode, "EXEC" key.

Pressing this key starts the execution of the last program edited, simulated or executed. If there is
no previous program, it requests the name of a new program.

If the simulation or execution mode is active, only the active mode will be shown, no program is
selected.

To restrict the execution to the last program edited, simulated or executed, assign to the NEXEXE
variable one of the following values:

NEXEXE=0 Not restricted, it opens the last one edited, simulated or executed.
NEXEXE=1 Always the last program edited.

NEXEXE=2 Always the last program simulated.

NEXEXE=3 Always the last program executed.

If the corresponding program is being executed or simulated, it issues a warning. If there is no
previous program, it requests the name of a new program.



1.4

Layout of the operator panel

Depending on the utility of the different parts, the CNC operator panel may be considered to be laid
out as follows.

R
()l
EEEE

®

1. Keyboard for manual movement of axes.
2. Selector switch with the following functions:

Select the multiplication factor of the number of pulses from the electronic handwheel (1, 10 or
100).

Select the incremental value of the movement of the axes in movements made in the "JOG"
mode.

Modify the programmed axis feedrate between 0% and 120%

3. Keyboard which allows the spindle to be controlled, it being possible to activate it in the desired
direction, stop it or vary the programmed turning speed between percentage values established
by means of spindle machine parameters "MINSOVR" and "MAXQOVR", with an incremental step
established by means of the spindle machine parameter "SOVRSTEP".

4. Keyboard for CYCLE START and CYCLE STOP of the block or program to be executed.

=

—t
||

OVERVIEW

Layout of the operator panel

FAGOR 3

FAGOR AUTOMATION

CNC 8037

-T- MODEL
SOFT: V02.2x

.35.



OVERVIEW

Layout of the operator panel
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OPERATING MODES

After turning on the CNC, or after pressing the sequence of [SHIFT]+[RESET] keys, the FAGOR
logo will appear in the main window of the monitor or the screen previously prepared as page 0 by
means of the screen customizing (graphic editor) tools.

If the CNC shows the message " Initialize? (ENTER / ESC) ", it should be borne in mind that after
pressing the [ENTER] key, all the information stored in memory and the machine parameters are
initialized to default values indicated in the installation manual.

On the lower part of the screen the main CNC menu will be shown, it being possible to select the
different operating modes by means of the softkeys F1 thru F7. Whenever the CNC menu has more
options than number of softkeys (7), the character "+" will appear in softkey F7. If this softkey is
pressed the CNC will show the rest of the options available.

Main menu options

The options which the main CNC menu will show after turning it on, after pressing the key sequence
[SHIFT]+[RESET] or after pressing the [MAIN MENU] softkey are:

EXECUTE Allows the execution of part programs in automatic or single block.
SIMULATE Allows simulation of parts programs in several modes.

EDIT Allows editing new and already-existing part programs.

JOG Allows manual control of the machine by means of the operator panel keys.
TABLES Allows CNC tables relating to part programs (zero offsets, tool offsets,

tools, tool magazine as well as global or local arithmetic parameters) to
be manipulated.

UTILITIES Allows program manipulation (copy, delete, rename, etc.)

STATUS It shows the CNC status and that of the DNC communication lines. It also
lets activate and deactivate the communication with a PC through DNC.

PLC Allows operation with the PLC (edit the program, monitor, change the
status of its variables, access to the active messages, errors, pages, etc).

GRAPHIC EDITOR
Allows, by means of a simple graphics editor, the creation of user-defined
screens (pages), which can later be activated from the PLC, used in
customized programs or presented when the unitis powered on (page 0).

MACHINE PARAMETERS FAGOR 3

Allows the machine parameters to be set to adapt the CNC to the machine.

DIAGNOSIS Makes a test of the CNC. FAGOR AUTOMATION

While the CNC is executing or simulating a part program it allows any other type of operating mode CNC 8037
to be accessed without stopping the execution of the program. In this way it is possible to edit a
program while another is being executed or simulated.

It is not possible to edit the program which is being executed or simulated, nor execute or simulate
two part programs at the same time.

-T- MODEL
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2.1

Help systems

The CNC allows access to the help system (main menu, operating mode, editing of commands, etc.)
at any time. To do this, you must press the [HELP] key and the CNC will show the corresponding
help page in the main window of the screen.

j If the help consists of more than one page of information, the symbol(a) indicating
that this key can be pressed to access the following page or the symbol(b) indicating
(@) () thatitis possible to press this key to access the previous page.

The following assistance is available:

Operating assistance

This is accessed from the operating mode menu, or when one of these has been selected but none
of the options shown have been selected. In all these cases, the softkeys have a blue background
color.

It offers information on the operating mode or corresponding option.

While this information is available on screen it is not possible to continue operating the CNC via the
softkeys, it being necessary to press the [HELP] key again to recover the information which was
on the main screen before requesting help and continuing with the operation of the CNC.

The help system can also be abandoned by pressing the [ESC] key or the [MAIN MENU] key.

Editing assistance

This is accessed once one of the editing options has been selected (part programs, PLC program,
tables, machine parameters, etc.). In all these cases, the softkeys have a white background color.

It offers information on the corresponding option. While this information is available, it is possible
to continue operating with the CNC.

If the [HELP] key is pressed again, the CNC analyzes if the present editing status corresponds to
the same help page or not.

If another page corresponds to it, it displays this instead of the previous one and if the same one
corresponds, it recovers the information which was in the main window before requesting help.

The help menu can also be abandoned after pressing the [ESC] key, to return to the previous
operating option, or the [MAIN MENU] key to return to the main menu.



Canned cycle editing assistance

It is possible to access this help when editing a canned cycle.

It offers information on the corresponding canned cycle and an editing assistance for the selected
canned cycle is obtained at this point.

For the user's own cycles a similar editing assistance can be obtained by means of a user program.
This program must be prepared with screen customizing instructions.

Once all the fields or parameters of the canned cycle have been defined the CNC will show the
information existing in the main window before requesting help.

The canned cycle which is programmed by means of editing assistance will be shown in the editing
window, and the operator can modify or complete this block before entering itin memory by pressing
the [ENTER] key.

Editing assistance can be abandoned at any time by pressing the [HELP] key. The CNC will show
the information which existed on the main window before requesting help and allows programming
of the canned cycle to continue in the editing window.

The help menu can also be abandoned after pressing the [ESC] key, to return to the previous
operating option, or the [MAIN MENU] key to return to the main menu.
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2.2 Software update

The software is loaded from the Diagnosis mode using the option <Configuration / Software
configuration / Load version>

It displays the following window:

HARD DISK /wvers

B CHC = FILE SIZE DATE =
§U§B DISK 2) 000054, FGR 250 01701700 23:58
EHQ HARD DISK @ v_mal_ascii.fgr 7406K 24/02/05 13:57
[:| agmrx ) v11_99_06_04_5_de5995f2.fgr 7493K 01/01/00 00: 06
[:| pan (Spvl2_1_18_04_5_978cOddf.fgr 7422K 01701700 00: 27
-Oerg
-] viuwy
éuﬁj sys

(7 tab

1]

Version:
Date:

Checksum:

- ELECTIOH INSTALL

The left panel shows the system devices available and their relevant subdirectories.

The right panel is divided in two halves:
* The top shows all the files contained in the software versions (".f55" extension).
* The bottom shows the data identifying the version selected in the top half.

Loading the version

To install a version, the user must follow the following procedure:
1. Select, in the left panel, the unit containing the new version to be installed.

To install a new version located in a "remote hard disk" or "USB disk", first transfer the ".f55" file to
the "vers" folder of the hard disk (KeyCF) and then load the version as mentioned next.

2. Place the cursor in the right panel, on the ".f55" file and press the softkey <INSTALL>. After
carrying out this task, it shows a dialog box requesting confirmation to resume the process:

F5 [OK] resume the process
[ESC] abort the process
3. Once the resuming of the operation has been confirmed, the CNC verifies that the file to be
installedis correct. During this operation, it displays a process bar with the message "checking..."

4. Then, it loads the code contained in the ".f55" file into the system flash memory. During this
operation, it displays a process bar with the message "loading..."

5. Finally, it verifies the checksum of the new version installed. This operation is identified with the
message "wait...".

If there is a CNC power outage during any of these processes, when powered back up, it goes on
loading the version from the interruption point.

If the interruption takes place while saving into the flash memory; it first checks the version file.



2.3

KeyCF (KeyCompactFlash)

The KeyCF will store the CNC configuration, i.e. the validation code, the software options, user
screens, PLC program backups and machine parameters. It also has memory for user programs.

Also, the CNC supports the management of several disks at the same time as well as the hard disk
(KeyCF):
* USB disk. The CNC selects a folder of a USB device and it considers it like its own hard disk.
From the user's point of view, the CNC has another hard disk.

* Remote hard disk. The CNC selects a directory of a PC shared in the network and it considers
it like its own hard disk. From the user's point of view, the CNC has a remote hard disk. It will
only store user programs.

OPERATING MODES
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2.3.1

Directory structure

The purpose of these directories of the hard disk (hard disk, USB disk or remote disk) is to provide
the user with a space to save part-programs, tables, graphic files, etc. in an orderly fashion.

Directory /Prg

By default, this directory of the hard disk will store the user programs.

The OPEN and EXEC instructions can only be used in the subdirectory /Prg of the default hard disk
"by default", i.e. of the hard disk, USB disk or remote hard disk.

Directory /Tab

This directory of the hard disk will store the machine parameters and tables with the same format
and the same name currently stored in the WinDNC.

The files for the parameters of an axis and for leadscrew compensation are stored in the hard disk
by the axis name.

Within the parameter table for an axis, it will offer the option to <load/hard disk>. This option first
checks if the file <APn> is stored:

* Axis parameters: APX, APY, ..., APC.
* Leadscrew parameters: ALX, ALY, ..., ALC.

If it's missing, it checks if the file <MXn> is stored.
e Axis parameters: MX1, MX2, ...

* Leadscrew parameters: US1, US2, ...

The same procedure will be applied with the <load/DNC> option.

Directory /Pan

This directory of the hard disk stores the graphic files with extensions <*.pan>, <*.sim> and <*.wgd>.

Directory /Vers

The user can store the different software versions in this directory of the hard disk.



Accessing the system from other devices

Through the WinDNC

From WinDNC it is possible to access the files of user programs, tables and screens located in the
hard disk as well as those located in the USB disk.
The WiIinDNC can only display the following devices:
* Memory.
¢ Default hard disk .
The "default hard disk" will be the first hard disk recognized by the CNC. The order of priorities is:
1.Hard disk (KeyCF).
2.USB disk.
3.Remote hard disk.

At the "default hard disk", only the default directory/Prg can be accessed. The rest of the
subdirectories are not accessible.

OPERATING MODES
KeyCF (KeyCompactFlash) N

Accessing the root directory of the DNC requires a WinDNC version 4.1 or higher. Likewise, sending
tables from/to the hard disk requires a WinDNC version 4.1.

Via FTP

Itis possible to access (read and write) tables, machine parameters, graphic files and programs from
the network via FTP. All the disks will be available when accessing a CNC via FTP:

¢ Hard disk (KeyCF).
e USB disk.
¢ Remote hard disk.
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OPERATIONS VIA ETHERNET

The Ethernet option permits configuring the CNC as another node within the local area network.
This option makes it possible to communicate with other PC's to transfer files or carrying out
telediagnostic tasks.

To configure the CNC within a computer network, refer to the chapter on machine parameters for
Ethernet in the installation manual.

Once the connection to Ethernet has been configured, the following types of connections are
possible:

* Connection to a remote hard disk.
¢ Connection to a PC through WinDNC.
¢ Connection from a PC through an FTP client.
To communicate with the CNC, the PC must be configured just like another node within the local

area network or Internet and it must have the WinDNC (V4.0 or later) installed. The communication
through Ethernet does not require the DNC option.
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3.1 Remote hard disk

The CNC can have a local hard disk (at the CNC itself) or a remote hard disk accessible through
Ethernet.

The remote hard disk is configured by machine parameters. Refer to the chapter on machine
parameters for Ethernet in the installation manual.

As remote hard disk, it is possible to use the hard disk of a PC or just a folder. This memory space
3 may be shared by several CNC's or each may have its own memory space. The PC that makes its
L hard disk (server) public must be connected to the local network.

The interface and the softkeys of the CNC will the same as if it were a local hard disk. When accessing
the CNC through WIinDNC or FTP, the remote hard disk behaves like a local hard disk.

Protocol used

The NFS protocol is used to communicate with the remote hard disk. This protocol must be available
at the PC that is used as server.

Remote hard disk

OPERATIONS VIA ETHERNET
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3.2 Connection to a PC through WinDNC

The PC operative system must be Windows® and it must have the WinDNC software installed (V4.0
or newer). The CNC must be configured just like another node within the local network or internet.

The access to a DNC server is configured by machine parameters. Refer to the chapter on machine
parameters for Ethernet in the installation manual.
Possible connections:

¢ From a PC.

The connection may be initiated at any PC and addressed to any CNC. Two PC's cannot be
connected to each other.

To establish the connection, the WinDNC allows the user to enter the CNC's IP address to be
used for the connection.

¢ From a CNC.

The connection is always addressed to the DNC server. The DNC server is defined by machine
parameters.

Communication status

As with the communication via serial line, the DNC status screen shows its status through Ethernet.
When having the DNC available, the top of the screen shows the message" DNC E". The connection
may be activated and deactivated from the softkey menu.

It is possible to connect several WinDNC (up to 10) simultaneously to the same CNC. The access
protection is by operation. If several WinDNC initiate an operation, the commands are processed
one by one while the rest of the WinDNC's wait.
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Access the CNC's hard disk from a PC
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3.3

Access the CNC's hard disk from a PC

If the CNC is configured like another node in the network, it may be accessed from any PC of the
network knowing its IP. Only the CNC's hard disk may be accessed; i.e. it is not possible to access
programs in RAM nor read variables, tables, etc.

From the PC, it is possible to access the part-program directory of the hard disk and edit, modify,
etc. the programs stored. It is also possible to copy programs from the hard disk to the PC and vice
versa.

Protocol used

The FTP protocol is used to access the hard disk of the CNC. The FTP protocol permits transferring
files between a PC and a CNC connected to a local network or to internet. The FTP client, in charge
of managing the transfer, must be installed at the PC. The interface depends on the FTP client being
used.

The PC operative system may be Windows, Linux or Unix.
Windows® includes an FTP client in its Internet Explorer application from version 5.x on. From
Windows® 98 on, the Windows explorer has its own integrated FTP client.

When accessing the CNC from a PC via FTP, it shows the following directory structure.

[

PRG
BIN System folder used by the FTP protocol. It cannot be modified.
DISK CNC hard disk. The user can fully access it from the PC. Although subdirectories and files

may be defined, they won't be accessible from the CNC.
PRG Part-programs and PLC programs stored at the CNC. If this folder does not exist on start-up,
an empty one is created.

Although the user may create new directories through the FTP, only the programs contained in the
"PRG" directory may be seen from the CNC.

If the CNC does not have a hard disk, it will show the directory empty and it will not allow sending
any program.

File transfer

To copy a file from the PC to the CNC.
* In any Windows® (95, 98, 2000 or XP) system. Drag the file from one folder to another or use
the keyboard shortcuts [CTRL]+[C] and [CTRL]+[V].
To copy a file from the CNC to the PC.

* InWindows®95 or 98. Click the right mouse button on the file, select the option to "Copy to folder"
and select the destination folder.

* In Windows® 2000 or XP. Drag the file from one folder to another or use the keyboard shortcuts
[CTRLI]+[C] (copy) and [CTRL]+[V] (paste).



Connection using Windows®95 or 98

Connection with a shared CNC without password
At the Web browser (e.g. IExplorer) or from the file explorer (only on Windows 98), write in the
command line the CNC's IP address.

For example: ftp://10.0.7.224

Connection with a shared CNC with password

At the Web browser (e.g. IExplorer) or from the file explorer (only on Windows 98), write in the
command line the user name, the password and the CNC's IP address. The user name is always
“enc".

For example: ftp://cnc:password@10.0.17.62

Assign a name to the IP address
The IP address may be assigned a name for easier identification. This operation is carried out at
the PC and there are two different ways to do it.
¢ Editing the file "c:\windows\hosts". This file may be modified with any text editor.
In the file, add a line containing the CNC'S IP address and the name to identify it with. For
example:
10.0.7.40 CNC_1
10.1.6.25 MILL_MACH_01
On the Web browser or from the file explorer (only on Windows 98), write the defined name in
the command line.
For example (CNC without password): ftp://CNC_01.
For example (CNC with password): ftp://cnc:password@MILL MACH 01
¢ Through the "Favorites" menu of the Web browser.

In the Web explorer, write the IP address in the command line. After accessing the site, select
the "Favorites" option on the menu add to favorites and assign a name to that IP address. This
way, it is possible to access the CNC by selecting the assigned name on the "Favorites" menu.

On the lexplorer browser, it is called "Favorites". This name may vary depending on the Web browser
being used.

Connection using Windows®2000 or XP

The easiest way to access the CNC's hard disk from a PC is configuring a new connection. At the
file explorer, select My Network sites > Add network sites. It will show the Windows help to add
network sites that permits configuring the connection step by step. Press the -OK- button to go on
to the next step.

Follow the instructions shown on the screen to configure the connection; refer to the Windows® help
for additional information.

Connection with a shared CNC without password

1. First, select the network site, in this case an ftp folder. Write "ftp: //" followed by the CNC's
IP address defined by machine parameter DIRIP (P24).

For example: ftp://10.0.17.62

2. Define how the session is initiated, anonymously or not When the CNC is shared without
password, the session is initiated anonymously.

3. Define the name to be associated with the new connection. This is the name that will appear
on the PC's net directory. Just select it from the list to start the connection.

For example: FAGOR_CNC

=
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Connection with a shared CNC with password

1. First, select the network site, in this case an ftp folder. Write "ftp: //" followed by the CNC's
IP address defined by machine parameter DIRIP (P24).

For example: ftp://10.0.17.62

2. Define the user name and how the session is initiated, anonymously or not. When the CNC is
shared with password, the session is not initiated anonymously. The user must identify itself and
it must be as "cnc" or "CNC".

3. Define the name to be associated with the new connection. This is the name that will appear
3 on the PC's net directory. Just select it from the list to start the connection.
]

For example: FAGOR CNC
After the configuration is done and every time the connection is made, a window will open requesting

the user name and password. As user name, select"cnc" or "CNC" and as password the one defined
by machine parameter CNHDPAS1 (P7).

To make it easier, the —Save password— option may be selected in this window. This way, it will no
longer request the password when connecting again and it will access the hard disk directly.

Use the "save password" option with caution. Bear in mind that if you save the password, it will not
be requested for the connection and, therefore, anybody is free to access the CNC from the PC.
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EXECUTE / SIMULATE

The EXECUTE operating mode allows the execution of part programs in automatic mode or in single
block mode.

The SIMULATE operating mode allows the simulation of part-programs in automatic or single block
mode. When wished to SIMULATE a part-program, the CNC will request the type of simulation to
be carried out.

When selecting one of these operating modes, one must indicate the location of the part-program
to be executed or simulated. The part program may be stored in the CNC's internal RAM memory,
in PC connected through the serial line or in the hard disk (KeyCF).

After pressing one of these softkeys, the CNC displays the corresponding part-program directory.
The program may be selected by:

¢ Keying in its number and pressing [ENTER].

* Positioning the cursor of the screen over the desired program and pressing [ENTER].
The executing or simulating conditions (fist block, type of graphics, etc.) may be set before executing

or simulating the part-program. These conditions may also be modified if the execution or simulation
is interrupted.

{@ To execute or simulate a part-program, press the [START] key.

]
To switch to JOG mode once executed or simulated a part program (or a section of it), the CNC will
maintain the machining conditions (type of movement, feedrates, etc.) selected while executing or
simulating it.

Feedrate selection.

The program is executed at the feedrate specified in the program and may be modified between
0% and 120% using the switch on the operator panel. When doing a simulation with axis movement,
the feedrate can also be modified with the switch.

The behavior of the rapid key during execution and simulation is set by machine parameters, thus
it may be disabled. When enabled, the rapid key behaves as follows in execution and simulation:
¢ The movements are carried out in rapid traverse (G00) while the rapid key is pressed.
* The rapid key is ignored while threading, while look-ahead is active.
¢ |[fG95is active, it switches to G94 mode. When releasing the rapid key, it goes back to G95 mode. FAGOR 3

¢ |t only affects the main channel. It is ignored in the PLC channel.
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Type of simulation

When SIMULATING a part-program, the CNC requests the type of simulation desired; one of the
following options must be selected with the softkeys:

Graphic repre- Movement of Spindle control Send to the Send to the

sentation the axes PLC PLC

M-S-T M3 M4 M5 M41

M42 M43 M44
Theoretical path Programmed No No No No
G functions Theoretical tip No No No No
G, M, S, T Functions Theoretical tip No No Yes Yes
Rapid Theoretical tip Yes Yes Yes Yes
Rapid [S=0] Theoretical tip Yes No Yes No

THEORETICAL PATH

It ignores tool radius compensation (functions G41, G42) thus drawing the programmed tool path.
It does not output the M, S, T function to the PLC.
It does neither move the axes of the machine nor starts the spindle.

The simulation takes into account the dwells programmed with G4.

G FUNCTIONS

It takes into account tool radius compensation (functions G41, G42) thus showing the graphic
representation of the path for the theoretical tool nose (it does not coincide with the programmed
path).

Programmed tool path.

Theoretical tool tip path. ™

It does not output the M, S, T function to the PLC.
It does neither move the axes of the machine nor starts the spindle.

The simulation takes into account the dwells programmed with G4.

G, M, S, T FUNCTIONS

It takes into account tool radius compensation (functions G41, G42) thus showing the graphic
representation of the path for the theoretical tool nose.

It sends the M, S, T functions to the PLC.
It does neither move the axes of the machine nor starts the spindle.

The simulation takes into account the dwells programmed with G4.

RAPID

It takes into account tool radius compensation (functions G41, G42) thus showing the graphic
representation of the path for the theoretical tool nose.

It sends the M, S, T functions to the PLC.
It starts the spindle if it has been programmed.

The axes move at maximum feedrate FO regardless of the F that was programmed and it may be
varied with the feedrate override switch.



The simulation ignores the dwells programmed with G4.

RAPID [S=0]

It takes into account tool radius compensation (functions G41, G42) thus showing the graphic
representation of the path for the theoretical tool nose.

It outputs to the PLC the rest of the functions M, S, T.

It does not output the M functions associated with the spindle when operating in open loop (rpm):
M3, M4, M5, M41, M42, M43 and M44.

It outputs to the PLC the M function associated with spindle orientation (M19) when operating in
closed loop.

It does not start the spindle.

The axes move at maximum feedrate FO regardless of the F that was programmed and it may be
varied with the feedrate override switch.

The simulation ignores the dwells programmed with G4.

Execution or simulation conditions

The executing or simulating conditions (initial block, type of graphics, etc.) that may be set before
or while executing or simulating a part-program are:

BLOCK SELECTION

It allows selecting the block in which the execution or the simulation of the program will start.

STOP CONDITION

It allows selecting the block in which the execution or the simulation of the program will stop.

DISPLAY

It allows the display mode to be selected.

MDI

It allows any type of block (ISO or high level) to be edited with programming assistance by means
of softkeys.

Once a block has been edited and after pressing the [START] key, the CNC will execute this block
without leaving this operating mode.

TOOL INSPECTION

Once the execution of the program has been interrupted, this option allows the tool to be inspected
and changed should this be necessary.

GRAPHICS

This option carries out a graphic representation of the part during the execution or simulation of the
selected part program. It also allows selecting the type of graphic, the area to be displayed, the
viewpoint and graphic parameters.

SINGLE BLOCK

Allows the part program to be executed one block at a time or continuously.
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4.1

Block search. Switching from simulation to execution

This feature solves a situation that occurred when interrupting a program that was being executed
before it ended. The program may have been interrupted due to a "STOP-RESET", and emergency,
a PLC/CNC error or because the CNC was turned off while executing a program or in a temporary
stop.

The CNC remembers the program block at the time of the interruption that did not allow executing
it completely.

The home search permits restoring the history of a program up to a particular block in such way
that when resumed, it executes the rest of the program with the same conditions as it would if it were
executed from the beginning.

Example: A part machining process is interrupted at any time. The block search may be used for
positioning the tool in the same place it was just when the program was interrupted and in the same
conditions.

Block search is executed from the execution mode using a menu driven operational process. The
program execution will resume once the block search is done.

To access the block search, press the softkey <BLOCK SELECTION> of the softkey menu of the
execution window.



411

Operating modes

Pressing <BLOCK SELECTION> displays a menu for selecting the starting block or the way to
operate.

First block

Pressing the <FIRST BLOCK> softkey gives access to the menu for selecting the block from which
to start executing the program.

FIRST LINE:

By pressing this key, the cursor will position at the first line of the program.

LAST LINE:

By pressing this key, the cursor will position at the last line of the program.

TEXT:

With this function itis possible to search for a text or character sequence starting at the current cursor
position.

When this softkey is pressed, the CNC requests the character sequence to be found. Once this text
has been keyed in, press the <END OF TEXT> softkey and the cursor will position over the first
occurrence of the keyed text.

The search will begin from the block the cursor is position on beginning at that block. The text found
will be highlighted being possible to continue with the search or to quit it.

Press [ENTER] to continue the search up to the end of the program. The CNC will begin the search
at the last text found and it will highlight it.

The search can be done as many times as desired. Once searched to the end of the program, it
will continue the search from the beginning.

Press the <ABORT> softkey or the [ESC] key to quit the search mode. When quitting the search
mode, the cursor will be positioned at the last matching text found.

LINE NUMBER:

After pressing this softkey, the CNC will request the number of the line to be found. Once that number
has been defined, pressing [ENTER] positions the cursor over the requested line.

=
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Searching blocks containing G functions. EJEC G search

When restoring the history of the program, the CNC reads it up to the set block activating and
canceling the "G" functions that reads along. Likewise, it sets the feedrate and spindle speed
conditions of the program and calculates the position where the axes should be.

The M, T and S functions are not output to the PLC, but they are memorized so when the last block
is reached, the CNC shows a list of the conditions that the CNC must have assumed by the history.
Once the simulation is over, the user can restore the M, S, T functions:

A. In the order in which the M, S, T functions were simulated by pressing <EXECUTE MST> and
then [CYCLE START].

B. Pressing the softkeys <TOOL INSPECTION>, <DISPLAY MST> and <MDI>, in this order, the
user can execute the desired blocks in any order he wishes.
The screen shows a list of the M, S and T functions (one per line and in simulation order) bearing
the following in mind:
¢ ltshows the M functions of the history bearing in mind that some M functions may cancel others.

* If there is a second spindle and M functions a programmed that refer to that spindle (M3, M4,
M5, M19, M41-44), they will not cancel the ones equivalent to the first spindle. Also, when
restoring these M functions, it first restores those of each programmed spindle G28 or G29.

¢ When it receives an OEM's M function and then it receives the same M function, the older one
disappears from the list.

e |t displays the last T function programmed as well as the last S function programmed.

Searching blocks containing G, M, S and T functions. EJEC GMST
search

When restoring the history of the program, the CNC reads it up to the set block activating and
canceling the G functions that reads along. Also, it sets the feedrate and spindle speed conditions
of the program and calculates the position where the axes should be.

The M, S and T functions are executed and output to the PLC.

safety mechanisms at the PLC. If the tool is not positioned correctly in the tool changes, it could cause
collisions.

fi Warning: This block searching method is less suitable than the previous one especially when not using

Ifin any of the two block searching methods the program that contains the searched 