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FAGOR AUTOMATION S. Coop. keeps informed all those
customerswho request it about new featuresimplemented onto the
FAGOR 8050 CNC.

Thisway, the customer may request anynew features he may wish
to integrateinto hisown machine.

Todothis, simply send usyour full company address aswell asthe
reference numbers (model and serial number) of the various CNC

models you have.

Please notethat some of thefeaturesdescribed in thismanual might
not beimplemented in the softwar e ver sion that you just obtained.

Thefeaturesdependent on the softwareversion are:

Mill Model Lathe M odel

Tool life monitoring Tool life monitoring

Probing canned cycle Probing canned cycles
DNC DNC

Profile editor Profile Editor
Softwarefor 4 or 6 axes Softwar efor 4 or 6 axes
Irregular pockets(with islands) C axis

Digitizing

Solid graphics

Rigid Tapping

Tracing

Theinformation described in thismanual may be subject to variations
duetotechnical modifications.

FAGOR AUTOMATION, S.Coop. Ltda. reserves the right to modify
the contents of the manual without prior notice.




When purchasinga FAGOR 8050GP CNC thefollowingconsiderations
must taken:

* Thismodel isbased on the FAGOR 8050 M CNC (Mill modd!).
* |t ismissing some of the features available at the FAGOR 8050 M
CNC.

The list below indicates those features missing with respect to the Mill
model CNC aswell asthe software optionsavail ablefor thismodel (GP).

Featuresnot available Softwareoptions
Electronicthreading (G33) Softwarefor 4 or 6 axes
Tool magazine management DNC

Machining canned cycles (G8x) Rigid tapping (G84)
Multiplemachining cycles(G6x) Tool radiuscompensation
Probing canned cycles (G40, G41, G42)

Tool lifemonitoring Profileeditor

Irregular pockets (withislands)

Digitizing

Solid Graphics

Tracing
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NEW FEATURESAND MODIFICATIONS
(Mill model)

Date: June 1992 SoftwareVersion: 7.01 and newer
FEATURE AFFECTEDMANUAL AND CHAPTERS
GP Model All Manuals 1st page

Reception of Autocad drawings

Dedicated Manual. Supplied with the software

Auxiliary Spindle / Live tool

Installation Manual Chap. 3, Chap. 9, Appendix

Programming Manual ~ Chap. 5, Chap. 13
Tracing Installation Manual Chap. 1, Chap. 3
Program. Manual  Chap. 5, Chap. 14, Chap. 16, Appen.
Profile Editor Operating Manual Chap. 4
Interactive Editor Operating Manual Chap. 4
“TEACH-IN" Editing Operating Manual Chap. 4

Softwarefor 4 or 6 axes Installation Manual ~ Chap.4, Chap. 9, Chap. 10, Appen.
Programming Manual ~ Chap.3, Chap. 13

Axes Controlled fromthe PLC Installation Manual Chap. 3, Chap. 11

Storing of EEPROM memory contents

into an EPROM memory Operating Manual Chap.7

Tool calibration with a probe in JOG mode Installation Manual Chap. 3
Operating Manual Chap. 5

Interruption Subroutines (4 inputs)

Installation Manual Chap. 3, Chap. 9, Appendix

Logic Analyzer for the PLC Installation Manual Chap. 7

Operating Manual Chap. 9
AC-forward Installation Manual Chap.3
PLC Monitoring in JOG mode Operating Manual Chap. 5
Execution time Estimates Operating Manual Chap. 3

Part program storing in EEPROM memory

Installation Manual Chap. 3

Operating Manua Chap: 7, Chap. 12
Three cross compensation tables Installation Manual Chap. 3, Appendix
Operating Manual Chap. 11
Axes jogging when setting leadscrew and cross
compensation tables Operating Manual Chap. 11

Subroutine associated with the tools

Installation Manual Chap. 3

Possibility to FIND TEXT inthe
BLOCK SELECTION option

Operating Manual Chap. 3

More double and triple size characters

Operating Manual Chap. 10

Programming of the ERROR instruction
by parameter

Programming Manual ~ Chap. 14

Variables to access the rotation center:
ROTPFand ROTPS

Programming Manual ~ Chap. 13, Appendix

New Features(M) - 1




FEATURE

AFFECTED MANUAL AND CHAPTERS

Variables to access the tracing probe:
DEFLEX,DEFLEY andDEFLEZ

Installation Manual
Programming Manual

Chap. 10, Appendix
Chap. 13, Appendix

General logic output indicating the status
of the axes positioning loop: LOPEN

Installation Manua

Chap. 9, Appendix

PLC. Initialize agroup of registers Operating Manual Chap. 9

PLC. New instructions Installation Manual Chap. 7

PLC. 200 symbols Installation Manual Chap. 7

New possihilitiesin irregular pockets

(withislands) Programming Manual  Chap. 11
Connector X7 of the AXES module Installation Manual Chap. 1

Support of the FAGOR Floppy disc unit Installation Manual Chap. 1, Chap. 3
Make the tool change cycle more flexible Installation Manual Chap. 3
Improved error processing Operating Manual Chap. 1

Date: April 1993

SoftwareVersion: 7.06 and newer

FEATURE AFFECTED MANUAL AND CHAPTERS
Limitless rotary axes Installation Manual Chap. 3

Positioning axes in GO1 Programming Manual  Chap. 6

Reference point shift Installation Manual Chap. 3, Chap. 4

Work zone variables (R/W) from PLC

Installation Manual
Programming Manual

Chap. 10, Appendix
Appendix

Possibility to abort the PLC channel

Installation Manua

Chap. 9 Appendix

Movement until contact

Installation Manual
Programming Manual

Chap. 3, Cap. 11
Chap. 6, Appendix

Boring Mill graphics

Installation Manua

Chap. 3

"WBUF" programmabl e without parameters

Programming Manual

Chap. 14

Date: July 1993

SoftwareVersion: 7.07 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

The GP model offers optional Tool radius
compensation (G40, G41, G42)

Logic outputs of the key status

Installation manual

Chap. 9

2- Newfeatures(M)




Date: January 1994 SoftwareVersion: 9.01 and newer
FEATURE AFFECTED MANUAL AND CHAPTERS
Tool base or tool tip position display Installation manual Chap. 3
Measurement in graphics via cursor Operating manual Chap. 3
Two ways for tool calibration Operating manual Chap. 5
(manual and probe)

Treatment of coded lo signals Installation manual Chap. 3
Possibility to store PLC errors and Installation manual Chap. 3
messagesin EEPROM memory Operating manual Chap. 7
"Program in EEPROM" indicator Operating manual Chap. 7
"Program in execution™ indicator Operating manual Chap. 7

G50. Controlled corner rounding

Installation manual
Programming manual

Chap. 3, Chap. 11
Chap. 5, 7, Appendix

Feedrate per revolution (G95) for Installation manual Chap. 11
axes controlled viaPLC

Concentric roughing of irregular Programming manual Chap. 11
pockets (with islands)

G93 when defining the profile Programming manual Chap. 11

of anirregular pocket

Manual; one, two and three-dimensiona

tracing and digitizing cycles

Installation manual
Programming manual

Chap. 9, Appendix
Chap. 5, 16, Appendix

New tracing/digitizing cycles Programming manual Chap. 16
Display of deflection and correction Operating manual Chap. 3,5
factor for the tracing probe

Infinite program execution from a PC Operating manual Chap. 8
Multi-disk infinite program in Operating manual Chap. 8
Floppy Disk Unit

Multi-disk digitizing in Floppy Disk Unit Operating manual Chap. 8.

Date: May 1994

SoftwareVersion: 9.03 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

Anticipation time, for punching

Installation manual

Chap. 3, 9, Appendix

Variables: TPOS(X-C), TPOSS, FLWES

Installation manual

Chap. 10, Appendix

M 19 speed modification via PLC

Installation manual

Chap. 9, Appendix.

G75 and G76 moves at 100% of F

Programming manual

Chap. 10

New Features(M) - 3




Date: December 1994

SoftwareVersion: 9.06 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

Third work zone

Installation manual
Programming manual

Chap. 10, Appendix
Chap. 3, 13, Appendix

For easier operation without monitor, the
default values of parameters: PROTOCOL (1)
and POWDNC (yes) have been changed

Installation manual Chap. 3

Date: February 1995 SoftwareVersion: 9.07 and newer
FEATURE AFFECTED MANUAL AND CHAPTERS
If while searching "coded" home, the DECEL * Installation manual Chap. 4
signal of the axis goes high, the homing direction
isreversed.

A "T" function with associated subroutine Installation manual Chap. 3
may be programmed in a motion block.

The TAFTERS parameter indicates whether the Installation manual Chap. 3
"T" function is executed before or after its

associated subroutine.

Function G53 without motion information cancels | Programming manual Chap. 4
the active zero offset.

The "M" function table allows interrupting block | Installation manual Chap. 3
preparation until the "M" starts or ends. Operating manual Chap. 11

Date: October 1995 SoftwareVersion: 9.09 and newer
FEATURE AFFECTED MANUAL AND CHAPTERS
M19TY PE (spindle parameter) indicates whether Installation manual Chap. 3
or not the spindle is homed every time it switches
from open loop to closed loop.
Variables POSS and TPOSS always active Installation manual Chap. 10
(whether in open loop or closed 1oop). Programming manual Chap. 13
L eadscrew compensation tables allow slopes Installation manual Chap. 3
of up to £45°. Operating manual Chap. 11

Date: April 1996

SoftwareVersion: 9.10 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

New spindlerelated variables RPOSS and RTPOSS

Installation manual Chap. 10 and Appendix

Programming manual Chap. 13 and Appendix

Date: July1996

SoftwareVersion: 9.11 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

Machine parameter EXTMULT to be used when
the feedback system has coded marker pulses (10).

Installation manual Chap. 3

4- Newfeatures(M)




Date: May 1996 SoftwareVersion: 11.01 and newer

FEATURE AFFECTED MANUAL AND CHAPTERS
CPUTURBO Installation manual Chap. 1and 3

L ook-Ahead Programming manual Chap. 5, 7 and Appendix
3D Irregular pockets (with islands) Programming manual Chap. 11

Possibility to choose beginning and end Installation manual Chap. 3

of tool radius compensation. Programming manual Chap. 8

Anticipation signal for each axis Installation manual Chap. 3, 9 and Appendix
High-level block execution from PLC Installation manual Chap. 11

Non-rollover rotary axis now possible Installation manual Chap. 3

Line graphics on GP models

Optional Profile Editor on GP models

New Features(M) -5



NEW FEATURESAND MODIFICATIONS

Date: June 1992

(LatheModel)

SoftwareVersion: 6.01 and newer

FEATURE

AFFECTEDMANUAL ANDCHAPTERS

Reception of Autocad drawings

Dedicated Manual. Supplied with the software

C axis

Installation Manual

Programming Manual

Operating Manual

Chap. 9, Appendix
Chap. 5, Chap. 6, Appendix
Chap. 3, Chap. 6

Auxiliary Spindle / Live tool

Installation Manual

Chap. 3, Chap. 9, Appendix

Programming Manual ~ Chap. 5, Chap. 11
Profile Editor Operating Manua Chap. 4
Interactive Editor Operating Manua Chap. 4
“TEACH-IN" editing Operating Manua Chap. 4

Softwarefor 2,4 or 6 axes

Installation Manual  Chap. 4, Chap. 9, Chap. 10, Appen.

Programming Manual ~ Chap. 3, Chap. 11
Axes Controlled fromthe PLC Installation Manua Chap. 3, Chap. 11
Storing of EEPROM memory contents
in EPROM memory Operating Manua Chap.7
Tool calibration with a probe in JOG mode Installation Manual Chap. 3
Operating Manual Chap. 5

Interruption Subroutines (4 inputs)

Installation Manual

Chap. 3, Chap. 9, Appendix

Logic analyzer for the PLC Installation Manual Chap. 7
Operating Manual Chap. 9

AC-forward Installation Manua Chap.3

PLC Monitoring in JOG mode Operating Manual Chap. 5

Execution time estimates Operating Manua Chap. 3

Part-program storing in EEPROM memory Installation Manual Chap. 3
Operating Manua Chap. 7, Chap. 12

Three cross compensation tables

Installation Manual

Chap. 3, Appendix

Operating Manual Chap. 11
Axes jogging when setting leadscrew and Operating Manual Chap. 11
Cross compensation tables
Subroutine associated with the tools Installation Manua Chap. 3
Possibility to FIND TEXT in
the BLOCK SELECTION option Operating Manual Chap. 3

New Features(T) - 1



FEATURE AFFECTEDMANUAL ANDCHAPTERS
More double and triple size characters Operating Manual Chap. 10
Possibility to select colors for solid graphics Operating Manual Chap. 3
Programming of the ERROR

instruction by parameter Programming Manual  Chap.12

General logic output indicating the status
of the axes positioning loop: LOPEN

Installation Manua

Chap. 9, Appendix

PLC. Initialize agroup of registers Operating Manual Chap. 9
PLC. New instructions Installation Manual Chap. 7
PLC. 200 symbols Installation Manual Chap. 7
Finishing pass (G05 or GO7) in canned cycles Programming Manual  Chap. 9
Connector X7 of the AXES module Installation Manual Chap. 1
Support for the FAGOR floppy disc unit Installation Manual Chap. 1, Chap. 3
Make the tool change cycle flexible Installation Manual Chap. 3
Improved error processing Operating Manual Chap. 1

Date: April 1993 SoftwareVersion: 6.06 and newer
FEATURE AFFECTEDMANUAL ANDCHAPTERS
Limitless rotary axes Installation Manual Chap. 3
Positioning axes in GO1 Programming Manual  Chap. 6
Reference point shift Installation Manual Chap. 3, Chap. 4

Work zone variables (R/W) from PLC

Installation Manual
Programming Manual

Chap. 10, Appendix
Appendix

Possibility to abort the PLC channel

Installation Manua

Chap. 9 Appendix

Movement until contact Installation Manual Chap. 3, Cap. 11
Programming Manual ~ Chap. 6, Appendix

INCH/MM in Geometry table Operating Manual Chap. 6

"WBUF" programmabl e without parameters Progranming Manual  Chap. 12

Date: July 1993

SoftwareVersion: 6.07 and newer

FEATURE

AFFECTEDMANUAL ANDCHAPTERS

Logic outputs of the key status

Installation manual

Chap. 9
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Date: January 1994

SoftwareVersion: 8.01 and newer

FEATURE AFFECTED MANUAL AND CHAPTERS
Tool base or tool tip position display Installation manual Chap. 3

Measurement in graphics via cursor Operating manual Chap. 3

Two ways for tool calibration Operating manual Chap. 5

(manual and probe)

Treatment of coded lo signals Installation manual Chap. 3

Possibility to store PLC errors and Installation manual Chap. 3

messagesin EEPROM memory Operating manual Chap. 7

"Program in EEPROM" indicator Operating manual Chap. 7

"Program in execution™ indicator Operating manual Chap. 7

G50. Controlled corner rounding

Installation manual
Programming manual

Chap. 3, Chap. 11
Chap. 5, 7, Appendix

Feedrate per revolution (G95) for Installation manual Chap. 11
axes controlled viaPLC

G93 when defining the profile Programming manual Chap. 9
of a canned cycle

Infinite program execution from a PC Operating manual Chap. 8

Date: May 1994

SoftwareVersion: 8.02 and newer

FEATURE AFFECTED MANUAL AND CHAPTERS
Withdrawal mode selection in canned cycles: Programming manual Chap. 9

G68, G69, G81, G82, G84 and G85

Excess material on X and Z on G66, G68: Programming manual Chap. 9

and G69 canned cycles

Axis selection in G66 canned cycle Programming manual Chap. 9

G75 and G76 moves at 100% of F Programming manual Chap. 10

Date: July 1994

SoftwareVersion: 8.03 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

Anticipation time, for punching

Installation manual

Chap. 3, 9, Appendix

Variables; TPOS(X-C), TPOSS, FLWES

Installation manual

Chap. 10, Appendix

M19 speed modification via PLC

Installation manual

Chap. 9, Appendix.
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Date: October 1994

SoftwareVersion: 8.04 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

Permanent "C" axis

Installation manual
Programming manual

Chap. 3
Chap. 6

Date: January 1995

SoftwareVersion: 8.06 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

Third work zone

Installation manual
Programming manual

Chap. 10, Appendix
Chap. 3, 11, Appendix

If while searching "coded" home, the DECEL*
signal of the axis goes high, the homing direction
isreversed.

Installation manual Chap. 4

Date: March 1995 SoftwareVersion: 8.07 and newer
FEATURE AFFECTED MANUAL AND CHAPTERS
A "T" function with associated subroutine Installation manual Chap. 3
may be programmed in a motion block.

The TAFTERS parameter indicates whether the Installation manual Chap. 3
"T" function is executed before or after its

associated subroutine.

Function G53 without motion information cancels | Programming manual Chap. 4
the active zero offset.

The "M" function table allows interrupting block | Installation manual Chap. 3
preparation until the "M" starts or ends. Operating manual Chap. 11
For easier operation without monitor, the Installation manual Chap. 3

default values of parameters: PROTOCOL (1)
and POWDNC (yes) have been changed.

Date:  July 1995 SoftwareVersion: 8.08 and newer
FEATURE AFFECTED MANUAL AND CHAPTERS
M19TY PE (spindle parameter) indicates whether Installation manual Chap. 3
or not the spindle is homed every time it switches
from open loop to closed loop.
Variables POSS and TPOSS always active Installation manual Chap. 10
(whether in open loop or closed loop). Programming manual Chap. 11
L eadscrew compensation tables allow slopes Installation manual Chap. 3
of up to £45°. Operating manual Chap. 11

Date: April 1996

SoftwareVersion: 8.09 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

New spindle related variables RPOSS and RTPOSS

Installation manual
Programming manual

Chap. 10 and Appendix
Chap. 13 and Appendix

4 - New Features(T)




Date: July1996

SoftwareVersion: 8.10 and newer

FEATURE

AFFECTED MANUAL AND CHAPTERS

Machine parameter EXTMULT to be used when
the feedback system has coded marker pulses (10).

Installation manual

Chap. 3

Date: Sep. 1996 SoftwareVersion: 10.01 and newer
FEATURE AFFECTED MANUAL AND CHAPTERS
CPUTURBO Installation manual Chap. 1and 3
Look-Ahead Programming manual Chap. 5, 7 and Appendix

Possibility to choose beginning and end
of tool radius compensation.

Installation manual
Programming manual

Chap. 3
Chap. 8

Anticipation signal for each axis

Installation manual

Chap. 3, 9 and Appendix

High-level block execution from PLC Installation manual Chap. 11
Possibility of non-rollover rotary axes Installation manual Chap. 3
Feedrate per revolution in JOG mode. Installation manual Chap. 3
Possibility of sharing the electronic Installation manual Chap. 3
handwheel with any axis.

RESET effectivewithout prior CY CLE STOP. Installation manual Chap. 3

New canned cycles with live tool:
G60, G61, G62 and G63.

Programming manual

Chap. 9 and Appendix

program. For canned cycles: G66, G67 and G69.

Possibility of final roughing passin cycles: Programming manual Chap. 9
G68, G69, G81, G82, G84 and G85

G83. Tapping canned cycle Programming manual Chap. 9
Possibility of setting the grooving pass Programming manual Chap. 9
in canned cycles: G88 and G89.

Possibility of defining a profile in another Programming manual Chap. 9

2 Spindles Installation manual Chap. 3, 9, 10 and Appendix
Programming manual Chap. 5, 11 and Appendix
Canned cyclesin any plane. Programming manual Chap. 9
Tool compensation in any plane Installation manual Chap. 3and 4
Programming manual Chap. 8
Change PC directory from the CNC viaDNC Operating manual Chap. 7
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INTRODUCTION

Atention:

Before starting up the CNC, carefully read the instructions of Chapter
2 in the Installation Manual.

The CNC must not be powered-on until verifying that the machine
complies with the "89/392/CEE" Directive.
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DECLARATION OF CONFORMITY

Manufacturer: Fagor Automation, S. Coop.

Barrio de San Andrés s/n, C.P. 20500, M ondragon -Guipuzcoa- (ESPANA)

We hereby declare, under our resposibility that the product:
Fagor 8050 CNC

meets the following directives:

SAFETY:

EN 60204-1 Machine safety. Electrical equipment of the machines.

ELECTROMAGNETICCOMPATIBILITY:
EN 50081-2 Emission

EN 55011 Radiated. Class A, Group 1.
EN 55011 Conducted. Class A, Group 1.

EN 50082-2 Immunity

EN 61000-4-2 Electrostatic Discharges.

EN 61000-4-4 Bursts and fast transients.

EN 61000-4-11V oltage fluctuations and Outages.

ENV 50140 Radiofrequency Radiated Electromagnetic Fields.

ENV 50141  Conducted disturbance induced by radio frequency fields.

Asinstructed by the European Community Directives on Low Voltage: 73/23/EEC,
on Machine Safety 89/392/CEE and 89/336/CEE on Electromagnetic Compatibility.

In Mondragdn, on April 1st, 1996

i A
{ 1
Fagor Ruto ation, §. C . Litda.
D‘rwééeﬁgnt o~/
‘ i C.,.‘ e

e

Jdo.: Julen Busturia
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SAFETY CONDITIONS

Read the following safety measures in order to prevent damage to personnel, to
this product and to those products connected to it.

This unit must only be repaired by personnel authorized by Fagor Automation.

Fagor Automation shall not be held responsible for any physical or material
damage derived from the violation of these basic safety regulations.

Precautions against personal damage

I nter connection 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 electrical overloads
In order to avoid electrical dischargesand 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

modul esto themain ground terminal . Bef ore connecting theinputsand outputsof this
unit, make sure that all the grounding connections are properly made.

Befor e powering the unit up, make surethat 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, alwayswork 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 no work in explosive environments.

Precautions against product damage

Working environment
Thisunitisready tobeusedinIndustrial Environmentscomplyingwiththedirectives
and regul ations effective in the European Community

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

Install the unit in theright place
It is recommended, whenever possible, to instal the CNC away from coolants,
chemical product, blows, etc. that could damage it.

This unit complies with the European directives on electromagnetic compatibility.

Introduction - 4



Nevertheless, it is recommended to keep it away from sources of electromagnetic
disturbance such as.

- Powerful loads connected to the same AC power line as this equipment.

- Nearby portable transmitters (Radio-telephones, Ham radio transmitters).

- Nearby radio / TC transmitters.

- Nearby arc welding machines

- Nearby High Voltage power lines

- Etc.

Enclosures
Themanufacturer isresponsi bl eof assuring that theencl osureinvol ving theequipment
meets all the currently effective directives of the European Community.

Avoid disturbances coming from the machine tool
The machine-tool must have all the interference generating elements (relay cails,
contactors, motors, etc.) uncoupled.

Usethe proper power supply
Use an external regulated 24 VVdc 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 inputs and 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
Assure that the Monitor isinstalled at the distances indicated in chapter 1 from the
walls of the enclosure.
Use a DC fan to improve 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 the floor.

Protections of the unit itself

Power Supply Module
It carries two fast fuses of 3.15 Amp./ 250V. to protect the mains AC input

Axes module
All the digital inputs and outputs have galvanic isolation via optocouplers between
the CNC circuitry and the outside.
They are protected by an external fast fuse (F) of 3.15 Amp./ 250V. against reverse
connection of the power supply.
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Input / Output Module
All the digital inputs and outputs have galvanic isolation via optocouplers between
the CNC circuitry and the outside.
They are protected by an external fast fuse (F) of 3.15 Amp./ 250V . against avoltage
overload (greater than 33V dc) and against reverse connection of the power supply.

Input / Output and Tracing M odule
All the digital inputs and outputs have galvanic isolation via optocouplers between
the CNC circuitry and the outside.
They are protected by an external fast fuse (F) of 3.15 Amp./ 250V. against avoltage
overload (greater than 33V dc) and against reverse connection of the power supply.

Fan Module
It carries 1 or 2 external fuses depending on model
The fuses are fast (F), of 0.4 Amp./ 250V. to protect the fans.

M onitor

The type of protection fuse depends on the type of monitor. See the identification
label of the unit itself.

Precautions during repair

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

Do not manipulate 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 which may appear on the manual
WARNING. symbol
It has an associated text indicating those actions or operations may hurt
people or damage products.
Symbolsthat may be carried on the product
WARNING. symbol

It has an associated text indicating those actions or operations may hurt
people or damage products.

"Electrical Shock" symbol
It indicates that 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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WARRANTY TERMS

WARRANTY

All products manufactured or marketed by Fagor Automation has awarranty period
of 12 months from the day they are shipped out of our warehouses.

The mentioned warranty coversrepair material and labor costs, at FAGOR facilities,
incurred in the repair of the products.

Withinthewarranty period, Fagor will repair or replacethe productsverified asbeing
defective.

FAGOR is committed to repairing or replacing its products from the time when the
first such product waslaunched up to 8 yearsafter such product has disappeared from
the product catalog.

Itisentirely up to FAGOR to determine whether arepair is to be considered under
warranty.

EXCLUDING CLAUSES

The repair will take place at our facilities. Therefore, all shipping expenses as well
astravelling expensesincurred by technical personnel are NOT under warranty even
when the unit is under warranty.

Thiswarranty will be applied so long as the equipment has been installed according
to the instructions, it has not been mistreated or damaged by accident or negligence
and has been manipulated by personnel authorized by FAGOR.

If oncethe service call or repair has been completed, the cause of thefailureisnot to
be blamed the FAGOR product, the customer must cover all generated expenses
according to current fees.

No other implicit or explicit warranty iscovered and FAGOR AUTOMATION shall

not be held responsible, under any circumstances, of the damage which could be
originated.

SERVICE CONTRACTS

Service and Maintenance Contracts are available for the customer within the
warranty period as well as outside of it.
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MATERIAL RETURNING TERMS

When returning the Monitor or the Central Unit, pack it initsoriginal package and with
itsoriginal packaging material. If not available, pack it as follows:

1.- Getacardboard box whosethreeinsidedimensionsareat least 15cm (6inches) larger
than those of the unit. The cardboard being used to make the box must have a
resistance of 170 Kg (375 Ib.).

2.- When sending it 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.- Wrap the unit in a polyethylene roll or ssmilar material to protect it.

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

5.- Seal the cardboard box with packing tape or industrial staples.
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ADDITIONAL REMARKS

* 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 properly
made. See Section 2.2 of this manual.

* To prevent electrical shock at the Central Unit, use the proper mains AC connector at
the Power Supply Module. Use 3-wire power cables (one for ground connection)

a0 D

—
%\.

* To prevent electrical shock at the Monitor, use the proper mains AC connector at the
Power Supply Module. Use 3-wire power cables (one for ground connection)

D

dil
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— o

* Beforeturningtheunit on, verify that theexternal AClinefuse, of each unit, istheright
one.

Central Unit (Power Supply Module)
Must be 2 fast fuses (F) of 3.15 Amp./ 250V.
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Monitor
Depends on the type of monitor. See identification label of the unit itself.

—[

1/
=
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I
\

*

In case of amalfunction or failure, disconnect it and call the technical service. Do not
manipulate inside the unit.
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FAGOR DOCUMENTATION
FOR THE 8050 CNC

8050 CNC OEM Manual Isdirected to the machine builder or person in charge of installing and starting-
up the CNC.

It is common to CNC models; 8050-M and 8050-T and it has the Installation
manual inside

8050-M CNC USER Manual Isdirected to the end user or CNC operator.
It contains 2 manuals:
Operating Manua  describing how to operate the CNC.
Programming Manual describing how to program the CNC.
8050-T CNC USER Manual Isdirected to the end user or CNC operator.
It contains 2 manuals:
Operating Manua  describing how to operate the CNC.
Programming Manual describing how to program the CNC.
8050 DNC Software Manual |s directed to people using the optional 8050 DNC communications software.

8050 DNC Protocol Manual Is directed to people wishing to design their own DNC communications
software to communicate with the 8050.

AUTOCAD 8050 Manual Isdirected to people wishing to design their own customized CNC screens and
symbols on AUTOCAD. This manua indicates how to set up the Autocad
program for the CNC to correctly interpret the designed screens and symbols.

FLOPPY DISK Manual Isdirected to peopl e using the Fagor Floppy Disk Unit and it shows how to use
it.
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MANUAL CONTENTS

The Installation manual is common to CNC models: 8050-M and 8050-T and it is divided into the following
sections:

Index
New Features and modifications of the Mill Model
New Features and modifications of the Lathe Model

Introduction Warning sheet prior to start-up
Declaration of Conformity
Summary of safety conditions
Warranty terms
Material returning
Additional remarks
Fagor Documentation for the 8050 CNC
Manual Contents

Chapter 1 Configuration of the 8050 CNC
Indicates the 8050 CNC structure
Possible modular compositions for the Central Unit
The dimensions of each module of the Central Unit
The dimensions of each available monitor
The dimensions of the operator panel
The dimensions of the Monitor/Keyboard enclosure
Detailed description of the front panel of each module
Description of the monitors and operator panels
Detailed description of all the connectors

Chapter 2 Machine and Power connection
Indicates how to connected to AC power
The ground connection
The characteristics of the analog inputs and outputs
The characteristics of the digital inputs and outputs
The CNC set-up and start-up
Emergency input / output connection

Chapter 3 Machine parameters
How to operate with machine parameters
How to set the machine parameters
Detailed description of all machine parameters
Auxiliary M function table and their meaning
Leadscrew error compensation parameter table
Cross compensation parameters

Chapter 4  Concepts
Axes: nomenclature, selection, Gantry, slaved and synchronized axes
Feedback systems, resolution
Axes adjustment, gain setting
Leadscrew error compensation
Reference systems: reference points, search and setting
Software axis travel limits
Unidirectional approach
Auxiliary M, S, T function transfer
Spindle: speed control, range change
Spindle in closed loop, gain and reference point setting
Emergency signal treatment at the CNC and at the PLC

Chapter 5 Introduction to the PLC
Available resources
PLC program execution
Modular structure of the program
Priority of execution of the PLC modules

Chapter 6  PLC Resources

Inputs, Outputs, Marks, Registers, Timers and Counters
Available resources and how they work
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1. CONFIGURATION OF THE FAGOR 8050 CNC

The CNC is prepared to be used in Industrial Environments, especially on milling
machines, lathes, etc.

It can control machine movements and devices.

1.1 STRUCTURE OF THE 8050 CNC.

The FAGOR 8050 CNC is composed by the following modules:

- CENTRAL UNIT
- MONITOR/KEYBOARD
-  OPERATOR PANEL

The OPERATOR PANEL moduleisconnected to theMONITOR/KEY BOARD module
by meansof the provided cable. Thesetwo modulesare placed next to each other and will
be connected to the CENTRAL UNIT modul e by means of the provided two cables. This
module may beinstalled at adifferent location away from the other two modules but no
farther than 25m (82ft.). These cablesare:

- Videosignal cable

- Keyboard signal cable
< P>
CENTRAL | > MONITOR
UNIT KEYBOARD
—
OPERATOR
. — ¥ PANEL
g
Chapter: 1 Section: Page
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1.2 CENTRAL UNIT

TheCENTRAL UNIT islocated inthee ectrical cabinet, it hasamodular structureandits
basic configurationisasfollows:

- POWER SUPPLY MODULE
- CPU MODULE

- AXESMODULE

- FAN MODULE

This configuration may be expanded by adding 1, 2 or 3 units of another module called:

- INPUT/OUTPUT MODULE
- INPUT/OUTPUT AND TRACING MODULE (1/0 TRACING)

When shorter CNC block processing and sampling timesarerequired, optional CPU-PLC
and CPU-TURBO boards should be used.

These boards may beinserted intothe"AXES' module, intothe"1/O" module or into the
"I/O AND TRACING" module. One board per module.

These boards free the main CPU of the CNC from the following tasks:

*  The CPU-PL C board manages the PLC program.
*  TheCPU-TURBO managesthepositioningloop of theaxes, their interpol ation, the
LOOK-AHEAD function, etc.

The modules forming the CENTRAL UNIT areinstalled on aRACK PANEL and they
are attached to it by two screws on the back of each module.

The dataexchange between the various modulesis carried out viathe connection bus on
the RACK PANEL . Each modulewill be connected to thisbuswhen itsmounting screws
arefastened.

There are two types of RACK PANELS depending on the desired configuration: one
conceived for up to 5 modules (FAN MODULE included) and the other one for upto 7
modules (FAN MODULE included).

All dimensionsareinmillimeters.

235+0,5 316+0,5

10 215+ 0,25 10 10 296+ 0,25 10
81,5 81,5

8 BiZQ_L r:3 81:$_L
175 175

L..B
5 8 vﬂ; 8
|— 347,5£0,5 I_ 347,5£0,5

g | — - —
Page Chapter: 1 Section:
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MIO013

ThePOWER SUPPLY modulemust beinstalled asfirst modulefromtheleft sdeand the
CPU MODULE must go next to it (to itsright). Therest of the modules (AXES, I/0 and
I/0 TRACING) do not require aspecific order and may be interchanged at will.

L-] ] (-] o (] (-] (-] -] (-] (-]
3 8 3 3
POWER | CPU | AXE$ I/0 POWER | CPU| AXE$ 1/0 | 1/0 | 1/O
é‘ 9 o -] L] é’ é‘ o L] o L] (-] -] é
FAN FAN

The FAN MODULE must be installed underneath the other ones and attached to the
RACK by twonuts. TheFAN MODULE provided will bedifferent depending onthetype
of configuration ordered.

Each module hasalogic address (device select code), regardless of the physical position
it occupies, that identifiesit tothe CNC itself.

Thefactory-set logic addressfor each moduleisasfollows:

Module L ogic address (device select code)
AXES 2
/01 3
/102 4
/03 5
/O TRACING 6

Thefollowing options also have their own logic address (device select code):

CPU-PLC 1
CPU-TURBO 7

However, it ispossible to change the assignment of these addresses.

Chapter: 1 Section: Page
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To do this, remove the module cover located to its right and access the microswitches
located at one of the corners of the PC board.

il
| @ @

) 52

MI0O126

Thelogic address (device select code) isdefined in binary and can be sel ected between 1
and 14. Addresses 0 and 15 are reserved.

Logic Switch position
Address 1 2 3 4
0 OFF OFF OFF OFF |
1 OFF OFF OFF ON
2 OFF OFF ON OFF
3 OFF OFF ON ON
71 OFF ON OFF OFF |
5 OFF ON OFF ON
6 OFF ON ON OFF
7 OFF ON ON ON
8 ON OFF OFF OFF |
9 ON OFF OFF ON
10 ON OFF ON OFF
11 ON OFF ON ON
12 ON ON OFF OFF |
13 ON ON OFF ON
14 ON ON ON OFF
15 ON ON ON ON

When having severa 1/0 modules, I/0(1) will be the onewith the lowest address,
1/0(2) will be the next one up and I/0(3) will have the highest address of all three.

Page Chapter: 1 Section:
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1.21 DIMENSIONS AND INSTALLATION

TheCENTRAL UNIT isattachedtotheel ectrical cabinet by meansof thetwo screw holes
provided for that purpose. Make sure that the FAN moduleisinstalled underneathit.

All dimensionsarein millimeters.

235405 316105 2195 foo,4
i 3 kg 3
3475 3475 3475
i . $ | . |3
Chapter: 1 Section: Page
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122 POWER SUPPLY MODULE

Thismoduleconvertsthe A.C. power voltageinto thedifferent D.C. voltagesrequired by
the other modules.

TheCNC central unit must be powered by aseparate shielded transformer of 110V A with
an output between 100V AC and 240V AC + 10% -15%.

In case of apower surge (outside of the 100V to 240V range), the power supply will shut
off, itisrecommended to wait for about 3 minutes before powering the CNC up again.

For further information, please refer to the appendix corresponding to the technical
specifications of the FAGOR 8050 CNC.

Atention:

Do not manipulateinsidethisunit
Only personnel authorized by Fagor Automation may manipulateinside
thismodule.

1221 ELEMENT DESCRIPTION

© 1.- Lithium battery. Maintainsthe RAM
POWER datawhenthesystem’ spower disappears.
2.- MainACfuses(2). Ithastwo3.15Amp./
SvDe 250V fast fuses (F), one per line to
é mvoc |« (5) protect the Main AC input.
-15vVDC
® +svpe 3- A.C.power connector. To power the
central unit. It must be connected to the
@ —> ® - @ transformer and to ground.
+ ¢+
2 |+ ‘ w
SO |+ (2)
(<)
~—H He
i @ —
\ | J
® 1
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4.- Ground terminal. It must be connected to general machine ground
point. Metric 6 mm.

5- LEDs.. When on, they indicate that the various supply voltages
required by other modulesare O.K.

6.- Heat-sink.

Atention:

Do not manipulatetheconnector swith theunit connected tomain AC power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

Chapter: 1 Section: Page
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1.23 CPU MODULE

Thismodule performsall the functions of the CNC (edit, execute, display, etc) aswell as
processing theinformationfromtherest of themodulesand generating video signalsfor the
monitor.

The EPROMS containing the system’ s software are located in aremovable cartridge in
order toeasefuturereplacements. Note: Optional CPU PLCwill containitsown EPROM s

Also the interconnection connectors for the CENTRAL UNIT and the MONITOR/
KEYBOARD arelocated in this module.

Atention:

When replacing the CPU module, the CNC must be powered back on
IMMEDIATELY in order to prevent the lithium battery from excessive
drainage.

Do not manipulateinsidethisunit

Only personnel authorized by Fagor Automation may manipulateinside
thismodule.

Page Chapter: 1 Section:
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1231 ELEMENT DESCRIPTION

OX1 ©

® X200

i

X1 SUB-D type25-pin femaleconnector
to connect the CENTRAL UNIT with the
KEYBOARD.

X2 SUB-Dtype?25-pin maleconnector to
connect the CENTRAL UNIT with the
MONITOR.

X3 SUB-D type 9-pin female connector
to connect the SERIAL PORT RS 232 C.

(¢ )| «-— @
X4 SUB-D type 9-pin male connector to
connect the SERIAL PORT RS 422.
1- EPROM Cartridge. Isremovableand

- @ containsthesystem’ ssoftware.

2.-  knurled screws. Tofastenthe EPROM
cartridgeto themodule.

xR

Atention:

Do not manipulatetheconnector swith theunit connected tomain AC power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.
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1232

CONNECTORS AND CONNECTIONS

Connector X1

SUB-D type 25-pin female connector to connect the CENTRAL UNIT with the
KEYBOARD.

FAGOR AUTOMATION provides the cable necessary for this connection. This
cable has two 25-pin male connectors of the SUB-D type.

Both connectors have alatching system by means of two screws UNC4.40.

PIN CABLE COLOR SIGNAL
1 green GND
2 green-brown Cc9
3 blue Cl1
4 white C13
5 black C15
6 brown-red C1
7 red C3
8 pink-brown C5
9 gray-brown C7
10 red-blue D1
11 brown-blue D3
12 yellow-white D5
13 yellow-brown D7
14 white-black Cc8
15 white-green C10
16 white-red C12
17 white-gray Cil4
18 white-blue Cco
19 white-pink c2
20 pink C4
21 gray C6
22 blown DO
23 yellow D2
24 gray-pink D4
25 purple D6
Metal housing Shield Chassis
Page Chapter: 1 Section:
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Thecablehas25wiresof 0.14 mm? (25 x 0.14mm?) section, global shielding and it
iscovered by acrylic rubber. The maximum length permitted is 25m (82ft).

The cable shield is soldered to the metallic housing of the connectors. Thisshieldis
connected to pin 1 at both the CENTRAL UNIT and KEYBOARD connectors,

Outside shield soldered Shield

/to metallic housing

Heat shrink

I

MIO18

Metallic housing

MIO19

Chapter: 1 Section: Page
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Connector X2
25-pin male connector of the SUB-D typeto connect the CENTRAL UNIT withthe
MONITOR.
FAGOR AUTOMATION provides the cable necessary for this connection. This
cable hastwo 25-pin female connectors of the SUB-D type.

Both connectors have alatching system by means of two screws UNC4.40.

PAIR CABLE COLOR PIN SIGNAL
Shield Metal CHASSIS
housing
1 blue 4 VD4
white 17 VD4
5 red 5 VD3
yellow 18 vD3
3 green 7 HSINC
pink 20 HSINC
4 orange 8 VSINC
white-black 21 VSINC
5 red 9 VDO
gray 22 VDO
6 green 10 VD1
white 23 VD1
7 blue 11 VD2
gray 24 VD2
8 black 12 BLANK
brown 25 BLANK
Page Chapter: 1 Section:
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Thecablehas8twisted-pair wiresof 0.34 mm? (8 x 2 x 0.34mm?) section with global
shieldinganditiscoveredwithacrylicrubber. It hasaspecificimpedanceof 120 ohms
and the maximum permitted length is25m (82ft).

The cable shield is soldered to the metallic housing of the connectors. Thisshieldis
connected to pin 1 at both the CENTRAL UNIT and MONITOR connectors,

Outside shield soldered Shield
to metallic housing

Heat shrink

S S —

Metallic housing

MIO19

Chapter: 1 Section: Page
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Connector X3

9-pin female connector of the SUB-D type to connect the RS 232 C serial port.
The cableshield must besoldered to pin 1 at the CNC end and to themetallichousing

at the peripheral end.

PIN SIGNAL FUNCTION
1 FG Shield
2 TxD Transmit Data
3 RxD Receive Data
4 RTS Request To Send
5 CTS Clear To Send
6 DSR Data Send Ready
7 GND Ground
8
9 DTR Data Terminal Ready

Page Chapter: 1 Section:
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SUGGESTIONS FOR THE RS 232C INTERFACE

* Connect/disconnect peripheral

any peripheral through connector X3 (connector for the RS232C

c The CNC must be powered off when connecting or disconnecting
interface).

* Cablelength

EIA RS232C standards specify that the capacitance of the cable must not exceed
2500pF; therefore, since average cables have a capacitance between 130pF and
170pF per meter, the maximum length of the cable should not be greater than 15m
(49ft).

Shielded cables with twisted-pair wires should be used to avoid communication
interference when using long cables.

Use shielded 7 conductor cableof 7 0.14 mm?2 section.

* Transmission speed (baudrate)

The most common baudrate used with peripheralsis 9600 baud; but the CNC can
operate at up to 19200 baud.

All unused wires should be grounded to avoid erroneous control and datasignals.

* Ground connection

Itissuggested to referenceall control and data signal sto the same ground cable (pin
7GND) thus, avoiding referencepointsat different voltagesespecially inlong cables.

Chapter: 1 Section: Page
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RECOMMENDED CONNECTIONS FOR THE RS 232 C INTERFACE

* Recommended connection for FAGOR floppy disc unit.

'CNC |(connector X3) ' FAGOR FLOPPY UNIT |
FG 10— . 9 1 FG

TXD 2 O——= ¢ S—=—0 3 TxD

RxD 3 O0—= , \ , \ —O 2 RxD

RTS 4 O—»—— >< —— 40 7 RTS

CTS 5 0—=a—1+ H—»—0 8 CTS

DSR 6 o—» \ , ¢ \ , <0 6 DSR

DTR 9 O—=a—— ———0 4 DTR

GND 7 o ‘u"v’ o 5 GND

* Simplified connection

To be used when the peripheral or the computer meets one of the following
requirements:

Does not have the RTS signal
It isconnected viaDNC
Thereceiver can receive data at the sel ected baudrate

(CNC | (comnector x3) PC/AT COMPUTER
HOUSING

FG 1o—— ... ( o1 FG

TXD 2 o—»—= t—»—0 2 RxD

RxD 3 o—=e— rT—+0 3 TxD gping

CTS 50— 11 1 —o0 8 CTS

DSR 6 O0— ! ! P —O0 6 DSR

DTR 9 o— | | ' L—o 4 DTR

GND 7 o T 0 5 GND

'CNC | (connector x3) 'COMPUTER PC/IXT/PS2 |
HOUSING

FG 10— ... ( o1l FG

TXD 2 o—> ,‘ ‘\ >< Il ‘\ +—0 2 TXD

RXD 3 O—<—1 >0 3 RxD .

CTS 50— 1 'l — 0 5 CTS 25pins

[ [

DSR 6 O— ! ! 1 —0 6 DSR

DTR 9 o— ! ! ,, —o0 20 DTR

GND 7 © T T o 7 GND

Neverthelesgs, it is suggested to refer to the technical manuals of the peripheral
equipment if thereisany discrepancy.

Page Chapter: 1 Section:
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RS232C Connections

MACHINE ENCLOSURE PERIPHERAL
DEVICE
CNC 9 Pin Male 25 Pin Female | 25 Pin Male 25 Pin Male
————— 1 D_SUB D_SUB D_SUB D_SUB
(Connector X3)| coNNECTOR CONNECTOR CONNECTOR %q¢ CONNECTOR
FC el CABLE ol CABLE __ ( e
TxD @2 NTTTooooos i o2 D vl <2 o TxD
RxD &3 [ [ ] A N o 13 R
RTS o2 H L ot » ! [l <« 14 oRrs
crs o2 N P o> - || ++—» 15 o CTS
DSR @ 6 [ 1 Py 6 L 1 6_. DSR
DIR o2 ‘\ /' ‘\ ]' e 20 < ‘\ /' >:l\l’::&. DTR
GND e-Z S —— 4 o’ S —— 4 ® GND
Not Used @8

NOTE: VERIFY THE GENDER OF THE SERIAL PORT CONNECTOR USED ON YOUR PERIPHERAL DEVICE

BEFORE MAKING THE CABLE ASSEMBLY

*
chassis 10 order 1o

Improve transmissions

MACHINE ENCLOSURE FERSONAL COMPUTER
PC,/XT,/PS2
CNC g Plu Mals 25 Plu Pernale | 25 Plu Male 2% Blu M/F
— | o _=um D_auE =208 D_3UE
(Connecler X3} counecToR COMNECTOR COMNECTOR * L CONNECTOR
1 1 1
Fi a1 CABLE - CABLE a G
D &2 [ et uf = R bttt +}Z XD
o) @3 I Il M) - Il il .12 & BuD
RT3 &2 r I »t H r ® RTS
oTs &2 3 — . I I 5 4 pory
DER 88 - L L o Lo 8 a psr
DTR lﬁl |1r .20 Iir ll,l 20, pTR
7 ! i vi [ | 7
Not Lfsig:&] oo Y * Wommmmees Y * e
NOTE: VYERIFY THE GENDER OF THE SERIAL PORT CONNECTOR USED ON YOUR PERSONAL COMPUTER
BEFORE MAKING THE CABLE ASSEMBLY
MACHINE ENCLOSURE P ERSON:”I;IE /i%MPU TEE
CNC ¢ Pim Male 25 P Pemale | 26 P Hale @ Pin Male
— = 1 p_aum D_9UE D_SUE D_SDB
(Conneelor X2} conNBCcTOR CONNECTOR CONNECTOR *1  CONNECTOR
FG 9—;—} . =; N ; & CD Carrier Deteet
=D & » - - 2 RxD
RxD ® I /1 P - M 30’1‘;1}
RTS & fl! H > a | s @ RIS
c*rs:i — — =2 | | 2:01‘5
ISR & - - - o L % DR
DTR &2 L | | | i) I L 20 5 pTR
GND -1 Ilu'l _________ "J L "u" _________ lﬂj © GND _
Nol Used #8 © Rl FRing lodicator

i is recommended 1o connect the cahle shield to the Periphernl device or Personel Computer

Chapter:
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Connector X4

9-pin male connector of the SUB-D type to connect the RS 232 C serial port.

The cableshield must besoldered to pin 1 at the CNC end and tothemetallichousing
at the peripheral end.

PIN SIGNAL FUNCTION
1 FG Shield
2 [E—
3 TxD Transmit data
4 RxD Receive data
5 RxD Receive data
6
7 GND Ground signal
8 TxD Transmit data
9

CONSIDERATIONS REGARDING THE R$422 INTERFACE
It usestwo separate wiresfor the signals. Thisoffersthefollowing advantages:
- Itincreasesnoiseimmunity.
- Thedatatransmission distance, at the same baudrate, isgreater.
- Theproblemsduetosignal interferenceand different voltagereferencesare
minimized.

The R$422 standard defines the electrical interface to be used and it can beused in
conjunction with the R$449 standard.

A terminating resistor must be installed between pins 3 and 8 (data transmit) and
between pins 4 and 5 (Receive Data). These resistors must be installed on both
connectors. Their values must match the cable’simpedance.

Typica value: 120 Ohm 1/4W

* Transmission speed (baudr ate)

Thecommon baudrate between the CNC and aperipheral deviceor computer is9600
Baud. However the CNC can operate at up to 19200 Baud.

Itisrecommended to ground the unused pinsin order to avoid erroneous control and
datasignal interpretations.

Page
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RECOMMENDED CABLE FOR THE R$422

TECHNICAL CHARACTERISTICS

BUNOFLES COMPUTER PAR 3x2x0.34 mm2
Individual shield + Overall shield (polyester/aluminum)

SPECIFICATIONS

Conductor Type:  7x0.25 mm (twisted-pair)
Material: Tin-plated copper
Resistance: 52 Ohms/Km (32 Ohms/mile)

Insulation Material: Solid polyethylene

Shields Shields: Polyester/aluminum band
Stranded tin-plated copper wire 7x0.25 mm

Outside cover Material: metal gray PVC

Capacitance Between conductors: 91,7 pF/m at 1 KHz
Between a conductor and the rest connected to shield:
180 pF/m at 1 KHz

Impedance 50 Ohms

RECOMMENDED CONNECTIONS
* Connect/disconnect peripheral

The CNC must be powered off when connecting or disconnecting any peripheral
through connector X4 (R$422).

* Connection with serial port RS449

Itissuggestedtorefer tothetechnical manual of the peripheral or computer to properly
identify the signalsand their corresponding pins.

(connector X4) RS 449
HOUSING
FG 1Oo———\
TXD 30O — O RxD
I
B i
T™XD g o—L»—— — O RxD
RxD 5 — TxD
|
RxD 4 o — T TxD
GND 7 © v r O GND
" L O v
Chapter: 1 Section: Page
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* Connection with an R$422 interface board from METRABYTE

(connector X4)

HOUSING

FG 1oﬁ\
TxD 30 - RxD
TXD g o RxD
RxD 5 — i TxD

N |

RxD 4 — ! o4 TxD
GND 7 O “u" “U,l O 1 GND
"""""" [2 2 RTS
7 CTS
o l:g 3 RTS
g 6 CTS

* Connection with other peripherals

Itissuggestedtorefer tothetechnical manual of theperipheral or computer to properly

identify the signalsand their corresponding pins.

(connector X4) ‘

PERIPHERAL

HOUSING
P I
| |
™D gqo F; .| : I, ==
s D
- R
o ] T+ —0 T0
7(2 v _________ W O GND
g
Page Chapter: 1 Section:
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* Connection for FAGOR floppy disc unit.

(connector X4)

FAGOR FLOPPY UNIT

FG 10— o~ 1 FG

TxD RxD
TxD RxD
RxD TxD
RxD 4 TxD
GND 7 ¢ GND

Chapter: 1 Section: Page
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1.24 AXES MODULE

Thismodul e processesthecontrol and feedback signal sof upto 6 axes, plusspindleencoder
and electronic handwheel .

Thismodulealso hasapowerful PLC (Programmable L ogic Controller) which, thanksto
itsown CPU, can execute in real time the logic program created by the user.

Thismodule offersthefollowing featuresto communi cate with the outside world:

4 Feedback inputs admitting single-ended and double-ended (differential)
squarewave signalsaswell as single-ended sinewave signals.

4 Feedback inputsadmitting singleand double-ended (differential) squarewave
signals.

8 Analog outputsfor the servo drives.

24 Digital outputs ,optocoupled, commanded by the PLC.

40 Digital inputs,optocoupled, read by the PLC.

8 Analog inputsto useat will on control and supervision systems.

1 Digital probeinput.

Atention:

A

Do not manipulateinsidethisunit
Only personnel authorized by Fagor Automation may manipulate inside
thismodule.

Page
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1241 ELEMENT DESCRIPTION.

X1, X2, X3 and X4. SUB-D type 15-pin female
connector sfor feedback systemsof eachaxis.
The accept sinewave signals.

@
X5 X5 and X6. SUB-D type 15-pin male connector s
for feedback system of the axes. Up to 2 axes
|| may be connected per connector. They do not
oxse. accept sinewavesignals.
X7. SUB-D type 15-pin male connector to
s connect upto8analoginputs(range+5V) and
ulm aprobeinput (TTL or 24V).
T X X8. SUB-D type 15-pin female connector to
mim connect up to 8 analog outputs (range £10V).
T X3 X9. SUB-D type 37-pin male connector for the
exoe, 32 PLCdigita inputs.
X10. SUB-D type37-pinfemaleconnector forthe
8 digital inputs of the PLC and its 24 digital
L)L outputs.
© x10°
. ® ' @ 1- 3,15Amp./250V. Fast fuse (F) for internal
g @ protection of the PLC inputs and outputs.
Atention:

Before manipulating these connectors, make sure that the unit is not

Donot manipulatetheconnector swiththeunit connected tomain AC power
connected to main AC power.

Chapter:
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1242 CONNECTORS AND CONNECTIONS

Connectors X1, X2, X3, X4

They are 25-pin female connectors of the SUB-D type and they are used for the
feedback system connections of the axes.

Itisrequired to set general machine parameters AXIS1, AX1S2, AXIS3and AX1A4
to indicate which axis has been connected to each one of them.

The cable must have global shielding. The rest of the specifications depend on the
feedback system utilized and the cablelength required.

Itishighly recommended to runthese cablesasfar aspossiblefromthe power cables
of the machine.

The appendix at the end of this manual shows the characteristics of the square and
sinusoidal feedback inputsand those of the differential feedback alarm signals.

PIN SIGNAL AND FUNCTION
1 A
2 A Differential squarewave feedback
3 B signals (double ended)
4 B
5 lo Machine reference signals (Home
6 lo marker pulses)
Depending on machine parameter,
Ac they could be sinewave feedback
8 Bc signals or differential alarm signals
generated by certain transducers
9 +5V
10 +5V
11 ov
12 oV Feedback system power supply
13 -5V
14 -5V
15 CHASSIS Shield

When using a FAGOR 100P model handwheel, the axis selecting signal must be
connected to pin 5 of this connector.

Page
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Connectors X5, X6

They are 15-pin male connectors of the SUB-D type utilized for feedback system
connections.

It ispossible to connect up to 2 axesto each one of them. Itisrequired to set global
machineparametersAX1S5, AX1S6, AX1S7 and AX1S8toindicatewhich axeshave
been connected to each connector.

The cables must have global shielding. Therest of the specifications depend on the
feedback system utilized and the cable length required.

Itishighly recommended to run these cablesasfar aspossiblefrom the power cables
of themachine.

PIN SIGNAL AND FUNCTION
1 A
2 A Differential squarewave feedback
3 B signals (double ended)
4 B
5 lo Machine reference signals
6 To (Home marker pulses)
7 +5V
8 oV Feedback system power supply
o .
1 A Differential squarewave feedback
12 B signals (double ended)
B
13 lo Machine reference signals
14 lo (Home marker pulses)
15 CHASSIS Shield

When using a FAGOR 100P model handwheel, the axis selecting signal must be
connected to pin 5 of this connector.

The appendix at the end of this manual shows the characteristics of the square and
sinusoidal feedback inputsand those of the differential feedback alarm signals.

Chapter: 1 Section: Page
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Connector X7

Itisal15-pinmaleconnector of the SUB-D typeutilized for touch probeinput and for
theanalog inputs.

It is possible to connect up to 8 analog inputs which could be used for system
supervision, etc. Their analog value must be within + 5V.

Therearetwo probeinputs (5V and 24V) and the OV probeinput must be connected
to the OV of the external power supply.

Refer to the appendix at theend of thismanual for moredetailson the characteristics
of these probe inputs and recommended interface connections.

All shields must only be connected to ground at the CNC end |leaving the other end
free. Thewiresof theshiel ded cabl escannot beunshi el ded for morethan 75mm (about
3inches).

The meaning or use of pin 11 of this connector has been changed for those models
corresponding to version 09A and newer (See serial number on the modul€e's top
cover). Thepreviousmodel susedthispinasQV input for theanalog signals. But from
thisversion 09A on, it isused asthe +5V output to feed the probe.

For modelsprior to version 09A

PIN SIGNAL AND FUNCTION
1 101
2 102
3 103
4 104
5 105
6 106 Analog inputs, range 5V
7 107
8 108
9 ov
10 ov
11 ov
12 PROBE 5 Probeinput 5V TTL
13 PROBE 24 Probe input 24V Vcc
14 PROBE 0 Probe input OV
15 CHASSIS Shield
Page Chapter: 1 Section:
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For modelswith version 09A and newer

PIN SIGNAL AND FUNCTION

1 101

2 102

3 103

4 104

5 105

6 106 Analog inputs, range £5V

7 107

8 108

9 ov

10 ov

11 +5V +5V output to feed the probe

12 PROBE 5 Probeinput 5V TTL

13 PROBE 24 Probe input 24V Vcc

14 PROBE 0 Probe input OV

15 CHASSIS Shield
Atention:

Whenusingpin11as+5V power supply output for the probe, pin 14 (PROBE
0) must be connected to either pin 9 or 10 (0V) of this connector.

The machine manufacturer must comply with the EN 60204-1 (1EC-204-1)
regulation regarding the protection against electrical shock derived from
defective input/output connection with the external power supply when this
connector is not connected before turning the power supply on.

Chapter: 1 Section: Page
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Connector X8

Itisa15-pin female connector of the SUB-D type used for the anal og servo outputs
Each one of the outputs (O1 thru O8) correspond to the feedback inputs X 1 thru X6.
The name of the axis connected to each one of them isdetermined by setting global
machine parameters AX1S1 thru AXI1S8.

All shields must only be connected to ground at the CNC end |leaving the other end

free.

Thewiresof the shielded cabl es cannot be unshielded for more than 75mm (about 3

inches).

PIN

SIGNAL AND FUNCTION

0O ~NO O WNPRP

001
002
003
004
005
006
007
008

Servo analog outputs
Range +10V

10
11
12
13
14

GND
GND
GND
GND
GND
GND

Reference signal for the
analog outputs

15

CHASSIS

Shield
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Connector X9

It isa37-pin male connector of the SUB-D type utilized for the PLC digital inputs.
Sincetheresponsetimeof theEMERGENCY signal must bevery short, theFAGOR
8050 CNC hasassignedinput I 1 for thispurpose. Thus, the CNC will treat thisinput
immediately regardless of how the PLC program usesit.

The OV of the power supply used for these inputs must be connected to pins 18 and

19 of the connector.
PIN SIGNAL AND FUNCTION
1
2 101 EMERGENCY STOP
3 103
4 105
5 107
6 109
7 111
8 113
9 115
10 117
11 119
12 121
13 123
14 125
15 127
16 129
17 131
18 ov External power supply
19 oV
20
21 102
22 104
23 106
24 108
25 110
26 112
27 114
28 116
29 118
30 120
31 122
32 124
33 126
34 128
35 130
36 132
37 CHASSIS Shield
Chapter: 1 Section: Page
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Connector X10

Itisa37-pin female connector of the SUB-D type used for theinputs and outputs of
the PLC.

When an error isissued, the CNC, besidesindicating it to the PL C, activates output
001 of thisconnector. Thisway, regardlessof how thissignal istreated by thePLC
program, theelectrical cabinet can processthissignal immediately.

Both 24V and OV of the power supply used to power these I/Os must be connected
to pins 18 and 19 (for OV) and pins 1 and 20 (for the 24V).

PIN SIGNAL AND FUNCTION

24v External power supply
001 EMERGENCY OUTPUT
003
005
007
009
011
013
015
017
019
021
023
133
135
137
139
ov External power supply
ov
24v External power supply
002
004
006
008
010
012
014
016
018
020
022
024
134
136
138
140
CHASSIS Shield

© 0N 0T~ WN P
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Atention:

TheEmergency output, which coincideswith Ol of thePLC, will beactivated
(changefrom logic level 1 to 0) when an ALARM or ERROR occurs at the
CNC or when the PLC output Ol isset to O (logic level 0).

The machine manufacturer must comply with the EN 60204-1 (IEC-204-1)
regulation regarding the protection against electrical shock derived from
defective input/output connection with the external power supply when this
connector is not connected before turning the power supply on.
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1.25 1/O0 MODULE

This module is used to expand the number of digital inputs and outputs of the basic
configuration.

Each moduleprovides:

64 Optocoupleddigital inputs.
32 Optocoupleddigital outputs.

The maximum configuration possible with one axis modul e and three /O modulesis:

232 Digital inputs (40 + 3 64)
120 Digital outputs (24 + 3+ 32)

The numbering of the various inputs and outputs of each module depends on the logic
address assigned to themoduleand it isasfollows:

AXES module 11 -14001 -0O24

I/0 1 module 165-1128 033-064
I/0 2 module 1129-1192 065-096
I/0 3 module 1193-1256 097-0128

ThePLC can control up to 256 inputs and 256 outputs although it can only communicate
to the outside world through the ones indicated above.

Atention:
Do not manipulateinsidethisunit
Only personnel authorized by Fagor Automation may manipulateinside
thismodule.
Page Chapter: 1 Section:
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1.251 ELEMENT DESCRIPTION

@

1/0

2 x1

@ X2

@ X3

MIO116

X1 and X2.  37-pin male connector of the
SUB-D type for 64 digital inputs of the
INTEGRATED PLC.

X3 37-pinfemaleconnector of theSUB-D type
for 32 digital outputs of the INTEGRATED
PLC.

1.- 3.15Amp./250V Fast fuse (F) for internal
circuitry protection of the INTEGRATED
PLC (PLCI) inputs and outputs.

Atention:

Before manipulating these connectors, make sure that the unit is not

c Donot manipulatetheconnector swiththeunit connected tomain AC power
connected to main AC power.
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1252 CONNECTORS AND CONNECTIONS

Connectors X1, X2

37-pin male connectors of the SUB-D type used for the PL C inputs.

The QV of the external power supply used for the PL C inputs must be connected to
pins 18 and 19 (0V) of each connector.

Connector X1 Connector X2
PIN SIGNAL AND FUNCTION PIN SIGNAL AND FUNCTION
1 1
2 197 2 165
3 199 3 167
4 1101 4 169
5 1103 5 171
6 1105 6 173
7 1107 7 175
8 1109 8 177
9 1111 9 179
10 1113 10 181
11 1115 11 183
12 1117 12 185
13 1119 13 187
14 1121 14 189
15 1123 15 191
16 1125 16 193
17 1127 17 195
18 ov External power 18 ov External power
19 ov supply 19 ov supply
20 20
21 198 21 166
22 1100 22 168
23 1102 23 170
24 1104 24 172
25 1106 25 174
26 1108 26 176
27 1110 27 178
28 1112 28 180
29 1114 29 182
30 1116 30 184
31 1118 31 186
32 1120 32 188
33 1122 33 190
34 1124 34 192
35 1126 35 194
36 1128 36 196
37 CHASSIS Shield 37 CHASSIS Shield
Page Chapter: 1 Section:
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Connector X3

37-pin female connector of the SUB-D type used for the PL C outputs.

Boththe 24V andtheQV of theexternal power supply used for these outputs must be
connected to pins 18 and 19 (for OV) and 1 and 20 (for 24V).

PIN SIGNAL AND FUNCTION

24V External power supply
033
035
037
039
041
043
045
047
049
051
053
055
057
059
061
063
ov External power supply
ov
24V External power supply
034
036
038
040
042
044
046
048
050
052
054
056
058
060
062
064
CHASSIS Shield

© 0N O~ WN P
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N6 g DN P SO IOODARDONPRPOOW®O®MNOO O SWNRO

Atention:

Te machine manufacturer must comply with the EN 60204-1 (IEC-204-1)
regulation regarding the protection against electrical shock derived from
defective input/output connection with the external power supply when this
connector is not connected before turning the power supply on.
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1.26 FAN MODULE

This module, whose purpose is to maintain the equipment at the proper operating
temperature, may have one or two fans depending on the selected configuration.

It must be powered by a 24V (+15% -25%) D.C. power supply separate from the rest of
theequipment.

Atention:

Do not maipulateinsidethisunit
Only personnel authorized by Fagor Automation may manipulateinside
thismodule.

1.26.1 ELEMENT DESCRIPTION

sl
g t
D@

X1  Power supply connector
1.- 3,15Amp./250V fast fuse (F) to protect the fan.
2.- 3,15Amp./250V fast fuse (F) to protect the other fan.

1.2.6.2 CONNECTORS

Connector X1

3-pin male connector of the WEIDMUL LER type used for the PLC power supply.

o O O
AN

J7— OVdc 24Vdc

MIO118
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1.2.7 1/0 AND TRACING MODULE

This module is used to expand the number of digital inputs and outputs of the basic
configurationanditallowsthepossibility to usethe Renishaw SP2 probe, for tracing parts.

Theinternal adaptor that thismodul ehasfor theRenishaw SP2 probemultipliesthesignals
received by afactor of 2, thusobtaining aresolution of 1 micron (40 millionthsof aninch).

Thismodulealso provides:

32 Optocoupleddigital inputs.
32 Optocoupleddigital outputs.

Themaximum configuration possiblewith one AXESmodule, thel /O AND TRACING
module and two I/O modulesis:

200 Digjtal inputs (40 + 32+ 2x 64)
120 Digital outputs (24 + 32 + 2 x 32)

The numbering of the various inputs and outputs of each module depends on the logic
address assigned to the modul e in such way that thefirst group of 1/0Os correspondsto the
lowest address and the |ast one to the highest address. for example:

LOGIC
MODULE |
ObU ADDRESS /Os
AXES ) 11140  01-024
1/0 TRACING 3 165196 033-064
1/0 (1) . 1129-1192 065-096
110 (2) c 1193-1256 097-0128

The PLC can control up to 256 inputs and 256 outputs although it can only communicate
to the outside world through the ones indicated above.

Atention:
Do not manipulateinsidethisunit
Only personnel authorized by Fagor Automation may manipulateinside
thismodule.
Chapter: 1 Section: Page
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1271 ELEMENT DESCRIPTION

X1. 25-pin female connector of the SUB-

) D type to connect the Renishaw SP2
1/0 probe.
X1

X2. 37-pin male connector of the SUB-D
type for 32 digital inputs of the
INTEGRATED PLC.

X3 37-pin female connector of the SUB-
o X2 D type for 32 digital outputs of the
INTEGRATED PLC.

1- 3.15Amp./250V Fast fuse for internal
circuitry protectionof theINTEGRATED
PLC (PLCI) inputsand outputs.

& |—0)
@

MIOl16

Atention:

Do not manipulate the connector swith theunit connected tomain AC power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.
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1272 CONNECTORS AND CONNECTIONS

Connector X1

25-pinfemal econnector of the SUB-D typeused to connect the Renishaw SP2 probe.
FAGOR AUTOMATION provides the union cable required for this connection. It
consistsof acablehose, one SUB-D type25-pinmal econnector and thecorresponding
connector for the Renishaw SP2.

The male connector has alatching system by means of two UNC4.40 screws.

Thecableused has 12 conductorsof 0.14mm? section, global shieldanditiscovered
by acrylic rubber.

CNC PIN COLOR SIGNAL FUNCTION REN;)ISNHAW
1 Brown Xa Sin X N
2 Reserved
3 - Reserved
4 Yellow Ya Siny G
5 Reserved
6 - Reserved
7 Green Za SinZ M
8 Reserved
9 - Reserved

10 Pink OVER1 Overtravel Alarm K
11 Pink/Grey OVER 2 Overtravel Alarm \%
12 - Reserved
13 - Reserved
14 Purple Xb Cos X E
15 - Reserved
16 Grey Yb CosY C
17 - Reserved
18 White Zb CosZ H
19 - Reserved
20 - Reserved
21 - Reserved
22 Red +15V Power Supply U
23 Black ov Power Supply A
24 Blue -15v Power Supply B
25 Shield Chassis Shield R
Chapter: 1 Section: Page
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Connector X2

37-pin male connector of the SUB-D type used for the PL C inputs.

The QV of the external power supply used for the PL C inputs must be connected to
pins 18 and 19 (0V) of each connector.

PIN SIGNAL AND FUNCTION
1
2 165
3 167
4 169
5 171
6 173
7 175
8 177
9 179
10 181
11 183
12 185
13 187
14 189
15 191
16 193
17 195
18 ov External power
19 ov supply
20
21 166
22 168
23 170
24 172
25 174
26 176
27 178
28 180
29 182
30 184
31 186
32 188
33 190
34 192
35 194
36 196
37 CHASSIS Shield
Page Chapter: 1 Section:
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Connector X3

37-pin female connector of the SUB-D type used for the PL C outputs.

Boththe 24V andtheQV of theexternal power supply used for these outputs must be
connected to pins 18 and 19 (for OV) and 1 and 20 (for 24V).

PIN SIGNAL AND FUNCTION

24V External power supply
033
035
037
039
041
043
045
o47
049
051
053
055
057
059
061
063
ov External power supply
ov
24V External power supply
034
036
038
040
042
044
046
048
050
052
054
056
058
060
062
064
CHASSIS Shield

© 0O ~NO UL WN PR

wwwgwwwwl\)l\)l\)l\)l\)l\)l\)l\)l\)l\)}—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘l—‘
~N O O WNPOOWONOOUPRARWNRPEPOOWONOOGPM~WDNPEDO

Chapter: 1 Section: Page
CONFIGURATIONOF THEFAGOR8050CNC | /O TRACING MODULE 41




1.3 MONITOR / KEYBOARD

Thismodule, installable on the pendant, allowsthe operator to accessall the information

provided by theMONITOR aswell asoperatethe CNC by means of the keyboard and the
operator panel.

This module contains the connectors for the interconnections between the CENTRAL
UNIT and the MONITOR/KEY BOARD unit.

Atention:

Do not manipulateinsidethisunit

Only personnel authorized by Fagor Automation may manipulate inside
thismodule.

Donot manipulatetheconnector swiththeunit connected tomain AC power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.
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131 ELEMENT DESCRIPTION

1477 1077

X2 X1
®—> [e) ®——> (¢]
O— — O—71— —
Xi1—
O O [E—<1
®— X3/ ®@&—r=|°
L
%
X1  25-pinfemaleconnector of the SUB-D typeto connect the keyboard signals.
X2  25-pin male connector of the SUB-D type to connect the video signals.
X3  15-Pinfemaleconnector of theSUB-D typetoconnecttheKEY BOARD with
the OPERATOR PANEL.
1.- A.C.power connector : Usetheconnector providedfor thispurposeconnecting
it to 220V A.C. and ground.
2.- Ground ter minal: Toconnect thegeneral machineground connections. Metric
screw 6mm.
3.- Buzzer
Chapter: 1 Section: Page
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9" monitor

977

/O

&—=|o -
B\ o
- o 55 3

X1 SUB-D type 25-in female connector to connect the KEYBOARD and the
CENTRAL UNIT.

X2 SUB-D type 25-in male connector to connect the MONITOR and the
CENTRAL UNIT.

1.- Ground terminal: Used for the general ground connection. Metric 6mm.
2.- A.C.power fuses(2). Onefor each line.

3.- Onl/off power switch.

4.- A.C. power connector: for A.C. power and ground connection.

5.- MONITOR contrast adjusting knob.

6.- MONITOR brightnessadjusting knaob.

7.- Buzzer.

Page
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1.3.2 CONNECTORS AND CONNECTIONS

Connectors X1, X2
They are described in the section for the CPU module of the CENTRAL UNIT.

Connector X3 on 14" monitors

15-pinmal e connector of the SUB-D typeused to connect the KEY BOARD withthe
OPERATOR PANEL.

FAGOR AUTOMATION providesthe 15-conductor ribbon-cablerequired for this
connection. Itis250mm long (about 10 inches).

When agreater separation between the Monitor/keyboard and the Operator panel is
desired, thiscablemust bereplaced with a15-conductor cableof 15 0.14mm?
section, global shielding and covered with acrylicrubber. Themaximumtotal length
of the cable connecting the Central Unit and the Keyboard must not exceed the 25m

(82ft).
PIN SIGNAL

1

2 uc13

3 uc12

4 jc11

5 jc10

6 Jco

7 D7

8 D6

9 D5

10 D4

11 D3

12 D2

13 D1

14 DO

15 D14

I \\\\ 1
% ) %‘
KEYBOARDside OPERATORPANEL side
O
1 V4

15 //

o

MI0120
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1.3.3 DIMENSIONS OF THE MONITOR/KEYBOARD (mm)
(14" monitor)
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(9" and 10" monitors)
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1.34 MONITOR/KEYBOARD ENCLOSURES (mm)
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The minimum distance from each side of the monitor to itsenclosurein order to guaranteethe
required ambient conditionsis shown below:

A
o= —— E
——— -]
%D/r — ‘c/v{
———— B

]
E
M onitor A B C D E
9", 10" 100mm | 100mm | 100 mm | 100 mm | 150 mm

14" 100mm | 100mm | 100 mm | 150 mm 50 mm

A fanmust beused toimproveventilationinsidetheenclosure. Thisfan must beD.C. powered
since A.C. powered fans generate magnetic fields which could distord theimage on the CRT.

Chapter: 1 Section: Page
CONFIGURATIONOF THEFAGOR8050CNC MONITOR/KEYBOARD 49




14 OPERATOR PANEL

This module, which is connected to the MONITOR/KEYBOARD by a ribbon cable,
containsthe keysto Jog the axes of the machine (Feedrate Override Knob, normal speed
and fast jog keys), Cycle Start and Cycle Stop keys aswell as either an Emergency Stop
button or an electronic Handwhesel (optional).

141 ELEMENT DESCRIPTION

X1

X2

MI0122

— X1

°O*°
— X2 0O

T T
@ REARVIEW @

15-pin female connector of the SUB-D type to connect the OPERATOR
PANEL with the MONITOR/KEYBOARD

Not used.

Optional connection for the E-STOP button or the electronic Handwheel

142 CONNECTORS AND CONNECTIONS

Connector X1

It is described in the section for the MONITOR/KEY BOARD.

Page
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143 DIMENSIONS OF THE OPERATOR PANEL (mm)

MIO123A

Mill Model
93
74,5 95
SR

GO |ED
(=)
B

MIO124A

Lathe Model

93

9,5

9,5

SPINDLE

T LI (B

456

475

23

180 width x 70 height

70 412

N80

MIO123B

275
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2. POWER AND MACHINE CONNECTION

Atention:

Power switch

meters (5.5ft) off thefloor.

Install thisunit in the proper place
It isrecommended to install the CNC away from coolants, chemical
products, possible blows etc. which could damageit.

This power switch must be mounted in such away that it iseasily
accessed and at a distance between 0.7 meters (27.5 inches) and 1.7

21 POWER CONNECTION

The CENTRAL UNIT of the FAGOR 8050 CNC has athree-prong connector located in
the POWER SUPPLY MODULE to be connected to A.C. power and ground.

This connection must be done through an independent shielded 110V A transformer with

an A.C. output voltage between 100V and 240V +10% -15%.

TheFAN MODULE, located inthe central unit, must be powered witha24V D.C. power
supply independent of therest of the equipment.

The MONITOR/KEYBOARD must be powered with 220V A.C.

Chapter: 2
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2.2 MACHINE CONNECTION
2.21 GENERAL CONSIDERATIONS
Themachinetool must havedecoupled all thoseel ementscapableof generatinginterference
(relay coils, contactors, motors, etc.)
* D.C. relay coils.
Diode type 1N4000.
* A.C.relay coils.

RC connected as close as possibleto the coils. Their approximate values should be:

R 220 Ohms/1W
C 0,2 UF/600V

* A.C. motors.
RC connected between phases with values:

R 300 Ohms/6W
C 0,47HF/600V

Page Chapter: 2 Section:
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Ground connection.

It isimperativeto carry out aproper ground connection in order to achieve:
* Protection of anybody against el ectrical shocks caused by amalfunction.

*  Protection of theel ectroni c equipment againstinterferencegenerated by theproper
machine or by other electronic equipment near by which could cause erratic
equipment behavior.

Therefore, it is crucial to install one or two ground points where the above mentioned
elements must be connected.

Uselarge section cablesfor this purposein order to obtain low impedance and efficiently
avoid any interference. Thisway all parts of the installation will have the same voltage
reference.

Even when a proper ground connection reduces the effects of electrical interference
(noise), thesignal cablesrequireadditional protection.

Thisisgenerally achieved by using twisted-pair cableswhich are al so covered with anti-
static shielding mesh-wire. This shield must be connected to a specific point avoiding
ground loopsthat could cause undesired effects. This connection isusually done at one
of CNC’sground point.

Each element of the machine-tool/CNC interface must be connected to ground via the
established main points. Thesepointswill beconveniently set closeto themachine-tool and
properly connected to the general ground (of the building).

Whenasecond pointisnecessary, itisrecommended tojoin both pointswithacablewhose
sectionisno smaller than 8 mmz.

Verify that theimpedancebetween thecentral point of each connector housingandthemain
ground point islessthan 1 Ohm.

Chapter: 2 Section: Page
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Ground connection diagram

MACHINE DRIVES ANALOG PROBE
INPUTS
AXES SPINDLE
\v\\v\\v\\v\\v\\v\ VHVH \v\\v\ \v
\A\\A\\A\\A\\A\\A\ ,\HAH \A\\A\ \A
I P I T
X1 X2 . _ _ _ __ X6 X8 X7 X7
:}f’ K :xg ,g(f) —
r AXES L X1 Q‘):i"
1 j \ZEIZALV
ov
N e X O
o | POWER KB
;V CPU : :Xz Q‘),,,"
/\’”7 | ov AN \j‘zgwxs }J‘)"
24V INPUTS
}[/O ov OUTPUTS
Y=Y =
Il /]
=g = 'l
ov 24V
ap =
== MONITOR PERIPHERAL PERIPHERAL ~
KEYBOARD RS232C RS422 ~_
| | | |
ah ~+  Chassis
_ 1
= Ground
@ Ground (for safety)
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222 DIGITAL OUTPUTS.

The 8050 CNC system offersanumber of optocoupled digital outputswhich can be used

to activaterelays, deacons, etc.

Thesedigital outputs, correspondingtothe PLC, arelocated at the AXESMODULE and

at the /O MODULE. Each of these modules provides:

* 24 outputs on the AXES module (connector X10).
* 32 outputs on each of the I/O modules (connector X3).

All theseoutputs, with gal vani c protection by optocoupl ers, can commutateD.C. voltages
supplied by the electrical cabinet of the machine.

Theelectrical characteristicsof theseoutputsare:

Nominal voltagevalue +24V D.C.

Maximum voltagevalue +30 V.

Minimumvoltagevalue +18 V.

Output voltage 2V lessthan power supply voltage Vcc.
Maximumoutputcurrent 100 mA.

All outputs are protected by means of :

Galvanicisolation by optocouplers

External 3A fusefor:

protection against external power supply surges (over 33V CC) and

protection against reversal connection of the power supply.
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2.2.3 DIGITAL INPUTS.

Thedigital inputs offered by the 8050 CNC system are used to read external devices, etc.

Thesedigital inputs, corresponding to the PLC, arelocated on the AXES module and on
the I/O module. Each one of them contains:

* 40 inputs on the AXES modul e (connectors X9, X10).
* 64 inputs on each of the I/O modules (connectors X1, X2).
All of them offer galvanicisolation, betweenthe CNC circuitry and the outsideworld, by

optocouplers.

Theelectrical characteristicsof theseinputsare:

Nominal voltagevalue +24V D.C.
Maximumvoltagevalue +30V.
Minimumvoltagevalue +18V.

High threshold voltage (logic level 1) +18V.
Low threshold voltage (logic level 0) +5V.

Typica consumption for each input 5mA.
Maximum consumptionfor eachinput 7 mA.

All inputs are protected by means of :

Galvanicisolation by optocouplers.
Protection against reversal of power supply connectionupto-30V.

Atention:
Theexternal 24V power supply. usedfor thePLC’ sinputsand outputsMUST
beregulated.
TheQV point of thispower supply must beconnectedtothemainground point
of theelectrical cabinet.
Page Chapter: 2 Section:
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224 ANALOG OUTPUTS.
The 8050 CNC system offers 8 analog outputs which could be used to command servo
drives, spindledrivesand other devices.
These analog outputs are located on the AXES modul e (connector X8).

Theelectrical characteristicsof these outputsare:

Analog voltagerange: ........ccoeverereeieeneesiene e +10V
Minimum impedance of the connected drive: ........ 10KW
Maximum cablelengthwithout shield: .................. 75 mm (3inches)

Itishighly recommended to use shielded cabl e connecting the shield to the corresponding
pin of the X8 connector at the AXES module.

Atention:

It isrecommended to adjust the servo drives so the maximum feedrate (GOO)
isobtained at +9.5V.

225 ANALOG INPUTS.

The8050 CNC offers8anal oginputsusedfor supervision, control, etc. of external devices.
These analog inputs are located in the AXES module (connector X7).
Theelectrical characteristicsof theseinputsare:

Analog voltagerange: ........c.ccoeeverernenne +5V

INputimpedanCe: .........ccocveeveneninenene 20KW

Maximum cablelength without shield: ... 75mm (3 inches)

Itishighly recommended to use shielded cabl e connecting the shield to the corresponding
pin of the X7 connector at the AXES module.
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2.3 START UP

231 GENERAL CONSIDERATIONS

Inspect thewhol eelectrical cabinet verifying the ground connectionsBEFORE powering

it.

Thisground connection must be done at asingle machine point (Main Ground Point) and
all other ground points must be connected to this point.

Verify that the 24V power supply used for the digital inputs and outputs of the PLC is

REGULATED and that its OV are connected to the Main Ground Point.

Verify the connection of the feedback system cablesto the CNC.
DO NOT connect or disconnect these cables to/from the CNC when the CNC ison.

Look for shortcircuitsin all connectors (inputs, outputs, axes, feedback, etc.) BEFORE

supplying power to them.

2.3.2 PRECAUTIONS

Itisrecommendedtoreducetheaxistravel installingthelimit switchescloser to each other
or detaching the motor from the axis until they are under control.

Verify that thereis no power going from the servo drivesto the motors.

Verify that the connectorsfor thedigital inputs and outputs are disconnected.

Verify that the E-STOP button is pressed.

Page
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2.3.3 CONNECTION

Verify that the A.C. power is correct.

With the CNC compl etely disconnected from the electrical cabinet, power the electrical
cabinet and verify that it responds properly:

Verify that thereis proper voltage between the pins corresponding to OV and 24V of
the connectorsfor thedigital inputsand outputs.

Apply 24V to each one of the terminals of the electrical cabinet being used that
correspond to the digital outputs of the CNC and verify their correct performance.

With the motors being decoupled from the axes, verify that the system consisting of
drive, motor and tach isoperating properly.

Connect the A.C. power to the CNC. If there is any problem, the CNC will display the
corresponding error. Install the machine parametersand PL C program.

With power turned off, connect the I/O and feedback connectorsto the CNC.

Connect the CNC and the electrical cabinet to A.C. power and confirm the counting
direction of each axis. Select the PL C monitoring modeat the CNC and activatethedigital
outputs(O1=1) oneby oneto verify their proper operation. Enablethe servosand confirm
their proper closed-loop operation.

234 MACHINE PARAMETER SETTING

Themachineparametersrel atethe CNCtotheparticular machine. Theval uesthat the CNC
assignsto each one of them by default are described in the chapter dedicated to Machine
Parameters.

Thesevalues, showninthe Parameter Tables, may bemodified manually fromthe CNC’s
keyboard or from aperipheral (cassette reader, floppy disk reader, computer, etc.) viathe
two serial communication ports RS 232C and RS 422.

Once the new parameter values are entered, key in SHIFT and then RESET or turnthe
CNC off and back on so these new values are assumed by the CNC.
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2.35 ADJUSTMENT OF THE MACHINE PARAMETERS FOR THE AXES

Once the active axes have been assigned by means of general machine parameters
“AXIS1” thru“AXIS8”, the CNC will enable the relevant axes parameter tables.

Thevaluestobeassignedtotheparametersof each of thesetableswill dependontheresults
obtained when adjusting each machine axis.

Beforestartingtheadjustment of theaxes, itisagoodideato movethemclosetothemiddle
of their travel splacing thetravel-limit switches(controlled by the el ectrical cabinet) close
to these pointsin order to avoid any damage to the machine.

VerifythatthePLCMark“LATCHM” isOFF. Then, after sel ecting the parametersof the
desired axes, go on to adjusting them following these advises:

*

*

*

Adjust the axes one by one.

Connect the power output of the drive corresponding to the axis being adjusted.
Move the axis being adjusted in the JOG mode.

In case of run-away, the CNC will display the relevant following error and the
machine parameter labelled LOOPCHG (corresponding to the sign of the analog
output of the CNC) will have to be changed.

If the axis does not run away; but the direction of the move is not the desired one,

parameterslabelled AXI SCH G (axisfeedback countingdirection) andL OOPCHG
(sign of the analog output) will have to be changed.

Page
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2.3.6 MACHINE REFERENCE POINT ADJUSTMENT FOR EACH
AXIS (HOME)

Oncethemovement of theaxeshasbeen properly adjusted, placethetravel -limit switches
back where they should be.

Thefollowing adjusting sequence is one of the many that could be used:

*

*

This adjustment should be done one axis at atime.

Indicateinthe AxisMachine Parameter for the axisREFPUL SE thetype of marker
pulse 10 being used for Home Search.

Set AxisMachine Parameter REFDI REC toindicate the direction of the axiswhen
searching Home.

Set General M achineParametersREFEED1 and REFEED2toindicatethefeedrates
for Home search.

Set Axis Machine Parameter REFVALUE to 0.

Once the JOG mode has been selected at the CNC, position the axis so the Home
search can be carried out in the desired direction and execute the home search from
thisJOG mode. Whenthesearchiscompleted, the CNCwill assignaO positionvalue
to this point (Machine Reference Point).

If the Machine Reference Zero desired isin adifferent physical location from the
M achine Reference Point (location of the marker pulse), proceed asfollows:

move the axis to aknown position and the value displayed by the CNC will be the
value to be assigned to Axis Machine Parameter REFVALUE.

M achine coordinate of the measured point - CNC reading at that point.
Example:
After homing and moving the axis to aknown point, if this known point is3
inches away from the desired Machine Zer o and the CNC showsit to be-1.7
inches away from the Machine Reference Point (marker pulse location); the
distance from the Reference Point to the Reference Zer o will be:
“REFVALUE" = 3- (-1.7) = 4.7 inches.

Assign this new value to REFVALUE and press SHIFT RESET or turn the CNC
off and back on so it assumes this new value.

If REFVALUE isother than 0, itisnecessary to search Homeonceagainin order for
thisaxisto assumethe correct reference values.

POWERANDMACHINECONNECTION START UP 11
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2.3.7 SOFTWARE TRAVEL LIMITS FOR THE AXES (soft limits)
Once Home Search has been carried out on al the axes, the soft limitsfor the CNC have
to be established.
Thisisachieved asingle axis at atime and in the following manner:

* Jogtheaxisinthepositivedirectionto apoint closetothetravel limit switch keeping
asafety distancefromit.

* Assign the position value displayed by the CNC to Axis Machine Parameter
“LIMITH".

* Repeat those steps in the negative direction assigning the displayed value to Axis
Machine Parameter “LIMIT-".

* Oncethisprocessiscompleted, hit SHIFT RESET or turnthe CNC off and back on
in order for it to assume the new values.

2.3.8 ADJUSTMENT OF THE DRIFT (OFFSET) AND MAXIMUM
FEEDRATE (GOO0)

These adjustments are performed on servo drives of the axes and on spindle drives.

Drift adjustment (offset)
* Disconnect the analog input and short-circuit it with awire jumper.

* Turntheoffset potentiometer of thedriveuntil thevoltageonthetachtermina sisOmV
D.C.

* Takethewire jumper out.

Page Chapter: 2 Section:
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Adjustment of themaximum feedr ate

It is recommended to adjust the drives so the maximum feedrate is obtained with an
analog signal of 9.5V. If they areadjusted to adifferent voltage, it must beindicated in
the Axis Machine Parameter or the Spindle parameter “MAXVOLT”.

Also, the maximum feedrate must be indicated in the Axis Machine Parameter
“GOOFEED”.

The maximum feedrate can be cal culated from the motor rpms, the gear ratios and the
type of leadscrew being used.

Example:
A motor can turn at 3000 rpmsand it is attached to a5 pitch screw (5 turng/inch).
The maximum feedrate will be:
3000 rev./min. x 1inch./5rev. =600 inch/min
Thiswill be the value to be assigned to Axis Machine Parameter “ GOOFEED”.
Oncetheseva uesareassignedtotherel evant parameters, thedrivesmust beadjusted.

To do so, aCNC program can be executed which will move the axisback and forth
continuously at GOO feedrate. This program could be:

N10 GOO G90 X 200
X-200
(GOTO N10)

If the Tach in use provides 20V per 1000 rpms, its voltage should be:

20 V.
—— x3000 rpm=60V.
1000 rpm

Chapter: 2 Section: Page
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2.3.9 CONNECTION OF THE EMERGENCY INPUT AND OUTPUT

The EMERGENCY INPUT of the CNC, pin 2 of connector X9 of the AXES module,
corresponds with the 101 input of the PL C and must be supplied with 24V .

Since the CNC also processes this signal directly, if the 24V disappears, the CNC will
display EMERGENCY ERROR and will deactivate al axes enables and will cancel all
analog outputs.

8050CNC

CNC
X9 /
24V dco—glle 2 | Emergency

'I-J STOP \
n PLC

!

ELECTRICAL CABINET

During theinitializing process carried out by the CNC on power-up, the EMERGENCY
OUTPUT of the CNC (pin 2 of connector X10) remainsat logic level Oin order to avoid
apremature activation of the electrical cabinet.

If thisprocessissuccessful, the CNC will release control of theEMERGENCY OUTPUT
tothePL C. Otherwise, itwill keepit active (low) andit will display thecorresponding error

message.

Oncethisprocessisover, the PLC will executethe PL C program stored in memory if any
or, if noneisavailable, it will “wait” for one to be entered and executed.

After completing the execution of theinitial cycle (CY 1) of the PLC program or, in its
absence, the first cycle it will assign the value of the PLC output O1 to the physica
EMERGENCY output.

It isrecommended to program the CY 1 cycle of the PLC program assigning avalue of 1
to O1 when everything checks out fine and a value of O when thereisan error.

Theinterfaceof theel ectrical cabinet will takeinto account all theel ementsthat coul d cause
thistype of error. Among such elementsare:

* E-stop has been pressed.
* Travel limit switch of any axis has be pressed.

* Thereisamalfunction onadriveor it islocked without analog signal.
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When the CNC detectsan error, it will activatethe CNCto PLC signal “/ALARM", and
itwill activatethe Emergency output (logiclevel 0) at pin 2 of connector X 10 of theAXES

module.

Sincethis signal correspondsto the PLC output O1, it can also be activated by the PLC

program.

8050CNC

CNC

/ALARM

PLC

ELECTRICAL CABINET

The recommended connection diagram can be one of the following:

EuropeanStyle:
}
[}
[}
. X9@2) | RE
Emergency stop —€—@ : 24V DC
| 01 ] RSE
[} — 0 o—
i E-STOP  Other
! button emergency
: contacts
i RE
i oV
: Electrical
i P Cabinet
: Emergency
[}
[}
| —K—
[}
- X10(2) ! RSE
Emergency output —P—é@ ] _— oV
oo | Emergency
___________ K Stop Relay
USA Style
_______________________ .
I
. I
I
X9(2) !
EMERGENCY STOP #——© 1
1or |
\ Machine E—STOP Other K
| Start button emergency
X10(R) i J_ contacts CRM
EMERGENCY OUTPUT O : ’
0 01 l L{
I
] I—r——v—w—v—
_______________________ | CRM Axes overtravel
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3. MACHINE PARAMETERS

Atention:

Itishighly recommended to savethemachineparametersinaperipheral device
or computer in order to avoid losing them by replacing modules, checksum
errors, operator errors, etc.

3.1 INTRODUCTION

On power-up, the CNC performs asystem autotest and when thisisover, it displaysthe
following screen:

%
>

FAGOR a
( [ 11550 )
114
Monday 07 September 1992 11:50 :14
Message [CAP INS
window
EXECUTE SIMULATE EDIT JOG TABLES UTILITIES +
A v
[mez][Fs [F4][F5] F6][F7’
g\

The CNC alowsthedisplay of apreviously defined screen instead of the FAGOR logo.
Thisscreenwill bedefined usingthe GRAPHIC EDITOR (refer to the operating manual
of the 8050 CNC).

If any error occurs, it will be displayed in the message window.
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The main menu for the various operating modes will appear at the bottom of the CRT.
These optionswill be selected using the softkeys F1 thru F7.

Sinceit is possible to have more than 7 options to choose from at one time, use the “+”
softkey to display therest of them.

OncetheM ACHINE PARAMETERS operating modehasbeen sel ected, the CNC offers
accesstothefollowingtables:

General Machine Parameters

Machine Parametersfor the Axes (onetable per axis)
SpindleParameters

Parametersfor serial ports (RS-422 and RS-232-C)
PLC parameters

MiscellaneousFunctionsM

L eadscrew Error Compensation (onetable per axis)
Crosscompensation

Onall of them, itispossibleto movethe cursor line by line using the arrow keysor page
by page using the Pagedown and Pageup keys.
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3.2 OPERATION WITH PARAMETER TABLES

Onceone of thetablelines has been salected, the user can movethe cursor over thisline
by means of theright and left arrow keys.

Itisalso possibleto perform other functions by using the following keys:

*

*

*

*

*

CL erasescharacters.
I NS switches between insert and replace writing modes.

CAP switches between upper case and lower case letters; when the CRT shows
CAP, it will indicate that the upper case mode has been selected.

Make surethismodeis selected since al characters entered in these tables must be
upper case.

The ESC key cancels the editing of theline.
When pressing ENTER the edited parameter goesinto the table.

TheCNC offersthefoll owing optionswhenworking with each parameter of thesetables:

*

EDIT a parameter. The CNC will indicate the proper format by means of the
softkeys.

M ODIFY aparameter. Positionthecursor over thedesired parameter tobemodified
and pressthis softkey.

Make the changes using the keys described above.

And pressENTER. The new parameter valuewill appear initspreviouslocationin
thetable.

FIND aparameter. Thecursor will be positioned over theindicated parameter. With
thisfunctionitisalso possibleto “find” the beginning or the end of thetable.

INITIALIZE thetable assuming the default values.

L OAD thetablereceivingitsvaluesviaany of thetwo serial portsof theCNC: RS-
232-C or RS-422.

SAVE thetablevaluesout to aperipheral deviceviaany of thetwo serial portsof the
CNC: RS-232-C or RS-422.

Display the parameter values in millimeters or inches by pressing the MM/INCH
key. Only those parameters affected by thisconversion will be altered. The genera
machine parameter “INCHES” will not be changed.
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3.3 MACHINE PARAMETER SETTING

In order for themachine-tool to be ableto properly executethe programmed instructions
as well asinterpret the different elements connected to it, the CNC must “know” the
specific data of the machine, such as: feedrates, accel erations, feedback, automatic tool
change, etc..

This data is determined by the machine builder and can be introduced either from the
CNC' skeyboard or viathe CNC’ stwo serial ports.

The FAGOR 8050 CNC offers the following machine parameter groups:

*  General Parameters.

*  AxesParameters.

*  SpindleParameters.

*  Parametersfor the two communication channels, RS-422 and RS-232-C.

*  PLC Parameters.

* M MiscellaneousFunctions(Auxiliary functions).

*  Leadscrew error compensation.

*  CrossCompensation.

First, thegeneral machineparametersmust be set sincethey determinethemachine axes.
Therearesomeparameterstoindicatewhether themachinehascrosscompensation or not.
Thesecompensationtableswill begenerated by the CNCfromthevaluesassignedtothose

parameters.

The general machine parametersal so determine the number of elementsat thetablesfor
tools, tool magazine, tool offsetsand M functions (miscellaneous).

Theaxesparameterswill definethe L eadscrew Compensation Tablesand they will only
be generated for those axes which require them.
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331 GENERAL MACHINE PARAMETERS

AXISL (PO)

Indicatesthe axiswhose feedback isconnected to connector X 1 and whose analog
signal comesout of output O01 of connector X8 of the AXESmodule. Thepossible
valuesare:

Free. Not associated with any axis.
X axis

Y axis

Z axis

U axis

V axis

W axis

A axis

B axis

C axis

Mainspindle

Handwheel

Handwheel with axis selector button
Auxiliary spindle/ Livetool

Second main spindle (only on Lathe models)

PRPRRPRPEROONOORWNRO

~ArWNRFRO

By default, this parameter isset to 1 (X axis).

AXIS2 (P1)

Indicatesthe axiswhose feedback isconnected to connector X2 and whose analog
signal comes out of output O02 of connector X8 of the AXES module.

By default, the CNC assignsavalueof 2 (Y axis) if Mill model and avalueof 3 (Z
axis) if Lathe model.
AXIS3 (P2)

Indicatesthe axiswhose feedback isconnected to connector X 3 and whose analog
signal comes out of output O03 of connector X8 of the AXES module.

By default, the CNC assignsavalue of 3 (Z axis) if Mill model and avalue of 10
(spindle) if Lathemodel.

AXIS4 (P3)

Indicatesthe axiswhose feedback isconnected to connector X4 and whose analog
signal comes out of output O04 of connector X8 of the AXES module.

By default, the CNC assignsavalue of 4 (U axis) if Mill model and avalue of 11
(handwhell) if Lathe model.
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AXIS5 (P4)

Indicatesthe axiswhose feedback isconnected to connector X5 (pins1thru6) and
whoseanal og signal comesout of output O05 of connector X8 of theAXESmodule.
It usesthe same definition code as AXISL.

By default, theCNCassignsavaueof 5(V axis) if Mill model andavalueof O (free)
if Lathe model.

AXI1S6 (P5)

I ndi cates the axiswhose feedback is connected to connector X5 (pins9 thru 14) and
whose anal og signal comesout of output O06 of connector X 8 of the AXES module.
It uses the same definition code as AXISL.

By default, theCNCassignsavalueof 10 (Spindle) if Mill model andavalueof O(free)
if Lathe model.

AXIS7 (P6)

Indicates the axis whose feedback is connected to connector X6 (pins 1 thru 6) and
whose anal og signal comesout of output O07 of connector X8 of the AXES module.
It usesthe same definition code as AXI1SL.

By default, the CNC assignsavalue of 11 (Handwheel) if Mill model and avalue of
0 (free) if Lathemodel.

AXIS8 (P7)

I ndi cates the axi swhose feedback is connected to connector X6 (pins9 thru 14) and
whose anal og signal comesout of output O08 of connector X 8 of the AXES module.
It uses the same definition code as AXISL.

By default, the CNC assignsavalue of 0 (Free).

INCHES (P8)

It definesthemeasuring unitsassumed by the CNC for machineparameters, tool tables
and programming on power-up and after executing M02,M30, EMERGENCY or
RESET. The codeis:

O=millimeters(G71)
1 =inches (G70)

By default, the CNC assigns avalue of 0 (mm) to this parameter.

Page
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IMOVE (P9) (Initiad MOVEment)

Indicateswhichfunction GOO(rapidtraverse) or GO1 (linear interpol ation) isassumed
on power-up, after executing M02,M30, EMERGENCY or RESET. The codeis:

0=GO00 (rapid traverse)
1=G01 (linear interpolation)

By default the CNC assigns avalue of 0 (G00) to this parameter.

ICORNER (P10) (Initid CORNER)

Indicates which function: GO5 (round corner) or GO7 (square corner) isassumed on
power-up, after executing M02,M30, EMERGENCY or RESET. The codeis:

0= G07 (square corner)
1= GO05 (round corner)

By default, the CNC assigns avalue of 0 (GO7) to this parameter.

IPLANE (P11) (Initid PLANE)

Indicateswhich function: G17 (XY plane) or G18 (ZX plane) isassumed on power-
up, after executing M02,M30, EMERGENCY or RESET. The codeis:

0=G17 (XY plane)
1=G18 (ZX plane)

By default, the CNC assignsavalue of 0 (G17) to thisparameter if Mill model and a
valueof 1(G18) if Lathe model.

ILCOMP (P12) (Initial Length COM Pensation)
Itisonly usedintheMill model CNC andindicateswhich function: G43 (tool length
compensation ON) or G44 (tool length compensation OFF) isassumed on power-up,
after executing M02,M30, EMERGENCY or RESET. The codeis:

0= G44 (tool length compensation OFF)
1 =G43 (tool length compensation ON)

By default, the CNC assigns avalue of 0 (G44) to this parameter.
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ISYSTEM (P13) (Initial SYSTEM)
Indicates which function: G90 (absolute programming) or G91 (incremental
programmi ngR isassumed on power-up, after executing M02,M 30, EMERGENCY
or RESET. The codeis:

0=G90 é_absol ute programming)
1=G91 (incremental programming)

By default, the CNC assignsavalue of 0 (G90) to this parameter.

IFEED (P14) (Initial FEED)
Indicateswhich function: G94 (feedrate in mm/min or inch/min) or G95 (mm/
rev or inch/rev) isassumed on power-up, after executing M02,M 30, EMERGENCY
or RESET. The codeis:

0 =G94 (mm/min or inch/min)
1 =G95 (mm/rev or inch/rev)

By default, the CNC assignsavalue of 0 (G94) to this parameter.

THEODPLY (P15) (THEOretical DisPLaY)

Indicateswhether the CNC will display real or theoretical position valuesaccording
to thefollowing code:

0 =real position values
1 =theoretical position values

By default, the CNC will assume avalue of 1 (theoretical display).

GRAPHICS (P16)

OnMILL MODEL 8050 CNCs, this parameter indicatesthe axis system being used
for thegraphic representation aswell asthe motion possibilitiesfor the W axisadded
to those of the Z axisin the graphic representation.

Mill graphics

Mill graphicswith added W axis

Boring Mill graphics

Boring Mill graphicswith added W axis

On LATHE MODEL 8050 CNCs, this parameter indicates the axes coordinates
system to be used for the graphic representation.

Possiblevalues:

WNFRO

4
X z z

MI038
X
X

GRAPHICS=0 GRAPHICS=1
GRAPHICS=2 GRAPHICS=3
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RAPIDOVR (P17) (RAPID OVeRride)

Indicateswhether it is possibleto vary the feedrate override between 0% and 100%
when working in GOO.

The feedrate can be overridden from the Feedrate Override Knob on the operator
panel, from the PLC, viaDNC or by program.

YES
NO

Itispossibleto vary the % of GOO (rapid).
ItisNOT possibleto vary it, remaining set at 100%.

By default, the CNC assumes Y ESfor this parameter (Feedrate override active).

MAXFOVR (P18) (MAXimum Feed OVeRride)

Indicates the maximum value of the FEEDRATE OVERRIDE applicable to the
programmed feedrate.

Theprogrammablefeedrate F can bevaried between 0% and 120%fromtheoverride
knob on the operator panel or between 0% and 255% from the PLC, viaDNC or by
program.

The resulting feedrate will be limited to the value indicated in the axis machine
parameter “MAXFEED”.

Possible values: Integers between 0 and 255

By default, the CNC assumes avalue of 120 for this parameter.

CIRINLIM (P19) (ClIRcular INterpolation L1Mit)
I ndi catesthe maximum angular feedrate valuefor circular interpol ations.
Thislimitation preventscircular interpol ationsresulting in polygonsinstead of arcs
when theradiusisvery small. The CNC adjusts the angular feedrate in order not to
exceed the sel ected maximum angul ar feedrate.
Example:

If“CIRINLIN” =1500and an arc of aradius=0.5mm at F=10000mm/min. The
resultis:

Theoretical angular feedrate = 10000 mm/min : 0.5 mm.= 20000 min.*

But, since the speed was limited to 1500, the CNC adjusts the feedrate in the
following manner:

Feedrate to be applied = 1500 x 0.5 = 750 mm/min.

Possibleval ues; between 0 and 65535. A value of 0 meansthat no feedratelimitation
isto be applied.

By default, the CNC assumesavalue of O for this parameter (not limited).
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CIRINERR (P20) (CIRcular INterpolation ERRor)
Indicates the maximum error allowed when cal culating the end point of an arc.
From the programmed path, the CNC will calculate the radius for both the starting
point and end point of thearc. Although both of them should be“exactly” the same,
Thisparameter allows a certain cal culation tolerance by establishing the maximum
difference between these two radii.

Possiblevalues; 0.0001 thru 99999.9999 millimeters
0.00001 thru 3937.00787 inches.

By default, the CNC assumes avalue of 0.01 mm for this parameter.

PORGMOVE (P21) (Polar ORiGin MOV Ement)

Indicates whether the CNC assumes or not as the new polar coordinate origin the
center of thelast GO2 or GO3 programmed.

YES =it does.
NO = The polar origin is not affected by GO2 or GO3.

By default, the CNC assumes NO for this parameter.

BLOCKDLY (P22) (BLOCK DelLaY)

Indicates the dwell in milliseconds (0 thru 65535) between blocks when executing
movesin GO7 (square corner).

Thisdwell canbevery useful when somedeviceshaveto activated after theexecution
of each block.

By default, the CNC assumes avalue of 0 (no dwell) for this parameter.

NTOOL (P23) (Numberof TOOLYS)
I ndi cates the number of toolsin the tool magazine.
Possible values: Integers between 0 and 255.

By default, the CNC assumes avalue of 100 for this parameter.

NPOCKET (P24) (Number of POCKETYS)
Indicates the number of pocketsin thetool magazine.
Possiblevalues: integers 0 thru 255.

By default, the CNC assumes avalue of 100 for this parameter if Mill model and a
valueof Oif Lathe model.

Page Chapter: 3 Section:
10 MACHINE PARAMETERS GENERAL




RANDOMTC (P25) (RANDOM Tool Changer)
Indicates whether the tool magazineis RANDOM or not.

On aRANDOM magazine, the tool may occupy any position (pocket).
On aNON-RANDOM magazine, the tool aways occupies its own pocket.

YES=ItisaRANDOM tool magazine.
NO =ItisNot aRANDOM tool magazine.

By default, the CNC assumesthat itisNOT random.
If this machine parameter is set for RANDOM magazine, machine parameter
"TOFFMO06" (P28) must be set for machining center.
TOOLMONI (P26) (TOOL MONItor)
Selectsthedisplay unitsof thetool’ snominal and real lives.

0= Minutes.
1 = Number of operations.

By default, the CNC assumes avalue of O (minutes) to this parameter.

NTOFFSET (P27) (Number of Tool OFFSETS)
Indicates the number of tool offsetsavailableinthetool offset table.
Possible values: Integers 0 thru 255.

By default, the CNC assumes avalue of 100 for this parameter.

TOFFMO06 (P28) (Tool OFFset with M06)
Indicates whether the machineisamachining center or not.
Ifitis, the CNC will select, at the tool magazine, the tool indicated when executing
the"T" function and it will be necessary to execute M 06 afterwardsin order to carry
out thetool change.

Y ES = Itisamachining center.
NO =Itisnot amachining center.

By default, the CNC assumesthat it isNOT amachining center.

It isrecommended to associ ate he subroutine corresponding to thetool changer with
the M06.

Note: Parameters 23 through 28 aswell as 60 and 61 relate to the tool changer.
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NMISCFUN (P29) (Number of M|SCellaneous FUNCctions)

Indicates the number of M functionsavailablein the M function table.
Possiblevalues. Integers 0 thru 255.

By default, the CNC assumes avalue of 32 for this parameter.

MINAENDW (P30) (MINimum Aux END Width)

Indi catesthe minimum time period that the AUX END signal must remain activated
sothe CNC will interpret it asavalid signal.

AUX END isaPLC signal whichindicatesto the CNC that functionsM,Sor T have
been executed.

If the corresponding M function has been set in the M table not to wait for the AUX
END signal, the time period indicated in this parameter will be the duration of the
MSTROBE signal.

Possible values: Integers 0 thru 65535 milliseconds.

By default, the CNC will assume avalue of 100 for this parameter.

The application of this parameter is described in the section: “TRANSFERRING
AUXILIARY M,ST FUNCTIONS’ of the chapter: “CONCEPT SUBJECT”.

NPCROSS (P31) (Number of Points CROSS compensation)

Indicatesthe number of pointsavailableinthefirst crosscompensation table.
Thiscompensation isused when the movement of one axis causesaposition change
onanother axis. The CNC offersatablewhereone could enter the positionvariations
of one axisfor the particular positions of the other axis.

Possible values: Integers 0 thru 255.

By default, the CNC assumes a value O for this parameter (no cross compensation
being applied).

MOVAXIS (P32) (MOVing AXIS)

Used in the first cross compensation table, it indicates the axis causing position
variations on another axis. The definition codeis:

0= None. 5= V axis
1= Xaxis 6= W axis
2= Y axis 7= A axis
3= Zaxis 8= Baxis
4= U axis 9= Caxis

By default the CNC assumes a0 value for this parameter (none).

Page
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COMPAXIS (P33) (COM Pensated AXIS)

Usedinthefirst crosscompensation table, it indicatesthe axissuffering the position
variations caused by another axis. The compensation is applied onto this axis. The
definitioncodeis:

0 = None.
1=X axis
2=Y axis
3=Z axis
4=U axis
5=V axis
6=W axis
7=A axis
8 =B axis
9=Caxis

By default, the CNC assumes avalue of O for this parameter (none).
Example:

If NPCROSS=20, MOVAXIS=X and COMPAXIS=W, the CNC will allow
accessto the cross compensation table.

Each oneof these 20 points(NPCROSS) of thistablewill indicatethe X position
value and the error suffered by the W axiswhen the X axisispositioned at this
point.

Thisway, the CNC will apply this compensation onto the W axis.

Note: Parameters P54 through P59 are associated with the 2nd and 3rd cross
compensationtables.

REFPSUB (P34) (REFerence Point SUBroutine)
Indicates the number of the subroutine associated with function G74 (machine
referencezero or homesearch). Thissubroutinewill beexecuted automatically when
G74isprogrammed aloneinablock or, also, when searching homein the JOG mode
by pressing the softkey “ALL AXES’.

Possiblevalues: integers0thru 9999. 0 meansthat thereisno associated subroutine
to be executed.

By default, the CNC assumes avalue of O for this parameter.
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INT1SUB (P35) (INT1 SUBroutine)
INT2SUB (P36) (INT2 SUBroutine)
INT3SUB (P37) (INT3 SUBroutine)
INT4SUB (P38) (INT4 SUBroutine)

They indicatethenumber of the subroutineassociated with thecorresponding general
logicinput: "INT1" (M5024),"INT2" (M5025),"INT3" (M5026)","INT4" (M5027).

When one of these inputs is activated, the program currently being executed is
interrupted and the CNC jumpsto execute the associated subroutine whose number
isindicated inthe corresponding parameter.

Theseinterruption subroutines do not change the nesting level of local parameters,
thusonly global parameters must be used in them.

Oncethe CNC compl etestheexecution of thesubroutine, it will continuerunningthe
original program.

Possible values: Integers between 0 and 9999. If set to "0", no subroutine will be
executed.

By default, these parametersare set to "0" (no subroutineis associated).

PRBPULSE (P39) (PRoBe PUL SE)

Indicateswhether the probefunctionsof the CNC react to theup-flank (leading edge)
or down-flank (trailing edge) of the probe signal. This probe is connected to the
connector X7 of the AXES module.

Sign + = leading edge (24V. or 5V positive pulse.)
Sign - =trailing edge (OV negative pulse.)

By default, the CNC assumes a + (positive pulse) value for this parameter

PRBXMIN  (P40) (PRoBeX MINimum value)
PRBXMAX (P41) (PRoBeX MAXimum value)
PRBYMIN  (P42) (PRoBeY MINimum value)
PRBYMAX (P43) (PRoBeY MAXimum value)
PRBZMIN  (P44) (PRoBeZ MINimum value)
PRBZMAX (P45) (PRoBeZ MAXimum value)

Indicate the position of the table-top probe used for tool calibration.

These position values must be absolute and with respect to machine reference zero
(home). If aLathe model, these values mut bein radius.

Page
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RBXMIN PRBXMAX

PRBXMIN indicatesminimum X position value of the probe.
PRBXMAX indicates maximum X position value of the probe.
PRBYMIN indicatesminimum Y position value of the probe.
PRBYMAX indicates maximum Y position value of the probe.
PRBZMIN indicates minimum Z position value of the probe.
PRBZMAX indicates maximum Z position value of the probe.

Possiblevalues: +99999.9999 millimeters.
+3937.00787 inches.

By default, the CNC assumes avalue of O for this parameter.

PRBMOVE (P46) (PRoBeMOVEment)

Indicatesthe maximum distance thetool cantravel when calibratingit withaprobe
inJOG mode.

Possiblevalues; Between 0.0001mm and 99999.9999mm.
Between 0.00001 inch and 3937.00787 inches.

The default valuefor this parameter is 50 mm (about 2 inches).

USERDPLY (P47) (USER DisPLaY)
Indicates the number of the USER display program associated to the EXECUTE
mode. Thisprogram will be executed viathe user channel when pressing the softkey
USER in the EXECUTE mode.

Possible values: integers 0 thru 65535. 0 means that thereis no program associated
with the USER channel for the EXECUTE mode.

By default, the CNC assumes avalue of 0 to this parameter.
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USEREDIT (P48) (USER EDITor)

Indicates the number of USER display program associated to the EDIT mode. This
programwill beexecuted viatheuser channel when pressingthesoftkey USERinthe
EDIT mode.

Possible values: Integers 0 thru 65535. 0 meansthat there is no program associated
with the USER channel in the EDIT mode.

By default, the CNC assumes avalue of O for this parameter.

USERMAN (P49) (USER MANual)

Indicatesthenumber of the USER display program associated tothe JOG mode. This
programwill beexecuted viatheuser channel when pressingthesoftkey USER inthe
JOG mode.

Possible values: integers 0 thru 65535. 0 means that there is no program associated
with the USER channel for the JOG mode.

By default, the CNC assumes avalue of 0 to this parameter.

USERDIAG (P50) (USER DIAGnosis)

Indicates the number of the USER display program associated to the DIAGNOSIS
mode. Thisprogramwill be executed viathe user channel when pressing the softkey
USER in the DIAGNOSIS mode.

Possible values: integers 0 thru 65535. 0 means that thereis no program associated
with the USER channel for the DIAGNOSIS mode.

By default, the CNC assumes avalue of 0 to this parameter.

ROPARMIN (P51) (Read Only PARameter MINimum)
ROPARMAX (P52) (Read Only PARameter MAXimum)

Indicate the upper limit “ROPORMAX” and the lower limit “ROPORMIN” of the
global arithmetic parameter group (P100-P299) to be write protected.

Possible values: Integers 0 thru 9999.

If avaluelessthan 100 isassigned to this parameter, the CNC will assume
avalue of 100.

If avalue greater than 299 is assigned to this parameter, the CNC will
assume avalue of 299.

By default, the CNC assumesaval ue of Ofor these parameters(noneof thearithmetic
parametersareprotected).
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PAGESMEM (P53) (PAGESMEMory)

Indi catesthe percentage (%) of EEPROM memory dedi cated to storethecustomized
Pages (screens) and Symbols created with the graphic editor.

ThisEEPROM memory storesthefollowing information:
*  Theuser pages and symbols as mentioned above.

*  ThePL C program. the percentage (%) of EEPROM memory used to storethis
program is established by PL C machine parameter "PLCMEM".

*  Thepart-programsof theCNCandthePL C errorsintheremaining freememory
space of the EEPROM.

Possible values: Integers between 0 and 100.

The default valuefor this parameter is 50.

Atention:

Changing this parameter can cause items previously stored in EEPROM
memory to belost.

Toavoidthis, proceed asfollows:

1.- Transfer the datafrom the EEPROM to a periphera or PC.
2.- Change the setting of "PAGESMEM" and "PLCMEM".
3.- Press[SHIFT] [RESET].

4.- Re-enter al the data back into the EEPROM.

NPCROSS2 (P54) (Number of Points CROSS compensation 2)
Indicatesthe number of points availablein the second cross compensation table.
Thiscompensation isused when the movement of one axis causesaposition change
onanother axis. The CNC offersatablewhere onecould enter the position variations
of one axisfor the particular positions of the other axis.
Possible values: Integers 0 thru 255.

By default, the CNC assumes avalue O for this parameter (no cross compensation
being applied).

Chapter: 3 Section: Page
MACHINE PARAMETERS GENERAL 17




MOVAXIS2 (P55) (MOVing AXIS?2)

Used in the second cross compensation table, it indicates the axis causing position
variationson another axis. The definition codeis:

0= None. 5= V axis
1= Xaxis 6= Waxis
2= Y axis 7= A axis
3= Zaxis 8= Baxis
4= U axis 9= Caxis

By default the CNC assumes a0 value for this parameter (none).

COMAXIS2 (P56) (COM pensated AXIS?2)

Usedinthesecond crosscompensationtabl e, itindicatestheaxissufferingtheposition
variations caused by another axis. The compensation is applied onto thisaxis. The
definition codeis:

0= None. 5= V axis
1= Xaxis 6= Waxis
2= Y axis 7= A axis
3= Zaxis 8= B axis
4= U axis 9= Caxis

By default, the CNC assumes avalue of O for this parameter (none).
Example:

If NPCROSS2=15, MOVAXIS2=2 and COMAXI1S2=8, the CNC will allow
accessto the second cross compensation tabl e.

Each one of these 15 points (NPCROSS2) of this table will indicate the X
positionvalueandtheerror suffered by the B axiswhentheY axisispositioned
at thispoint.

Thisway, the CNC will apply this compensation on to the B axis.

NPCROSS3 (P57) (Number of Points CROSS compensation 3)

Indicatesthe number of pointsavailablein thethird cross compensation table.
Thiscompensation isused when the movement of one axis causesaposition change
on another axis. The CNC offers a third table where one could enter the position
variations of one axisfor the particular positions of the other axis.

Possiblevalues: Integers 0 thru 255.

By default, the CNC assumesaval ueOfor thisparameter (nothird crosscompensation
being applied).
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MOVAXIS3 (P58) (MOVing AXIS3)

Used in the third cross compensation table, it indicates the axis causing position
variations on another axis. The definition codeis:

0= None. 5= V axis
1= X axis 6= Waxis
2= Y axis 7= A axis
3= Zaxis 8= Baxis
4= U axis 9= Caxis

By default the CNC assumes a0 value for this parameter (none).

COMAXIS3 (P59) (COM pensated AXIS 3)

Usedinthethird crosscompensationtable, it indicatesthe axissuffering the position
variations caused by another axis. The compensation is applied onto this axis. The
definitioncodeis:

0= None. 5= V axis
1= X axis 6= Waxis
2= Y axis 7= A axis
3= Zaxis 8= B axis
4= U axis 9= Caxis

By default, the CNC assumes avalue of O for this parameter (none).
Example:

If NPCROSS3=25, MOVAXIS3=3 and COMAXIS=4, the CNC will allow
accessto thethird cross compensation table.

Each one of these 25 points (NPCROSS3) of this table will indicate the X
position valueand theerror suffered by the U axiswhenthe Z axisispositioned
at thispoint.

Thisway, the CNC will apply this compensation onto the U axis.
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TOOLSUB (P60) (TOOL SUBroutine)

I ndi catesthenumber of the subroutineassociated with thetools. Thissubroutinewill
be executed automatically every timeaT function isexecuted.

Possible values: Integers between 0 and 9999. If a value of O is assigned to this
parameter, the CNC will assume that no subroutineisto be executed.

By default, this parameter is set to O (no associated subroutine).

When set with avalue other than 0, the T function must bewritten alonein the block
or only with the desired tool offset D.

CYCATC (P61) (CYClic Automatic Tool Changer)

Indicates whether acyclic tool changer isbeing used or not.

A"cyclictool changer" isanautomatictool changer whichrequiresan M06 command
(tool change) after searching for atool and before searching for the next one.

A non-cyclictool changer can perform several tool searchesinarow without having
to program an MO6.

NO = Thetool changer being used is not cyclic (no M06 required).
Y ES = Thetool changer being used iscyclic (requires M06).

By default, the CNC takesthe"YES" valuefor this parameter (cyclic).

TRMULT (P62) (TRacingMULTiplier)

Itisonly used on Mill model CNCsand hasno effect on CNC version 9.01 and
later.

I ndi catesthemultiplier factor usedfor thetracing operation. Itadmitsany integer value
between 0 and 9999 where the value of 1000 correspondsto afactor of 1.

Itisrecommendedtosetit withavalueof Owhenthetracing axisusesthefeed-forward
gain and no derivative gain isused.

When thisparameter isset to avalueother than O, thederivative gain may beusedfor
the control |oop of thetracing axis.

If thetracing axisisassociated with another axis, likeagantry axisor slaved axis, this
parameter must be set to 0.

By default, the CNC sets this parameter to avalue of 0.
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TRPROG (P63) (TRacing PROportiona Gain)
Indicatesthe value of the Proportional Gain used for tracing.
It admits any integer value between 0 and 9999 where avalue of 1000 corresponds
to afactor of 1.

By default, the CNC sets this parameter to avalue of 250.

TRDERG (P64) (TRacing DERivative Gain)

Indicatesthevalueof theDerivative Gainusedfor tracing. It admitsany integer value
between 0 and 9999 where a value of 1000 correspondsto afactor of 1.

By default, the CNC sets this parameter to avalue of 250.

MAXDEFLE (P65) (MAXimum DEFL Ection)
I ndi cates the maximum deflection allowed for the probewhiletracing.
The CNC will correct the probe position everytime this parameter valueisreached.

Possiblevalues: between 0 and 99999.9999 mm
between 0 and 3937.00787 inches

By default, the CNC setsthis parameter to avalue of 4mm.
The value assigned to this parameter must be less than or equal to the value that the
probe hasfor "Measuring range".
MINDEFLE (P66) (MINimum DEFLEction)
I ndi cates the minimum deflection used by the probewhiletracing.
Possiblevalues: between 0 and 99999.9999 mm
between 0 and 3937.00787 inches
By default, the CNC sets this parameter to avalue of 0.2 mm.
Thevalueassi gnedtothisparameter must belessthanthevalueassignedtothegeneral
machine parameter "M AXDEFLE".
TRFBAKAL (P67) (TRace FeedBAcK ALarm)
Indicates whether the feedback alarm of the tracing probe must be activated or not.

OFF = Feedback alarm deactivated.
ON = Feedback alarm activated.

By default, the CNC setsthis parameter to ON.
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TIPDPLY (P68) (TIP DisPLaY)

I ndicateswhether the CNC displaysthe position of thetool tip or that of thetool base
when working with tool length compensation.

On the Mill model, it is necessary to execute G43 in order to work with tool length
compensation. When not working with tool length compensation (G44), the CNC
displaysthetool base position.

On the Lathe model, it alwaysworkswith tool length compensation. Therefore, by
default, the CNC always displaysthetool tip position.

0=The CNC displaysthe tool base position.
1=TheCNC displaysthetool tip position.

By default, the CNC setsthis parameter to " 0" (tool base) onaMill model andto 1"
(tool tip) on aLathe model.

ANTIME (P69) (ANticipation TIME)

It isused on punch presses having an eccentric cam astheir punching system.

It indicates how far in advance the general logic output ADVINPOS (M5537) is
activated before the axesreach position.

Thisreducestheidletime, thusresulting in more punches per minute.
Itisgivenin millisecondswith any integer value between 0 and 65535.

If the whole movement lasts less than the value of this parameter (ANTIME), the
anticipation signal (ADVINPOS) will be activated immediately.

If thevalue of ANTIME is"0", the ADVINPOS signal will never be activated.

By defalut, the CNC setsthis parameter to "0".

PERCAX (P70) (PERmanent C AXis)

It isused on the Lathe model CNC.

Itindicateswhether or notthe" C" axisisonly deactivated by thetypical spindlerelated
"M" functions (M03, M04, M05, etc.).

YES = The "C" axis is only deactivated by the typical spindle related "M"
functions (M03, M04, MO05, etc.).
NO = Besidesbeingcanceledbythosefunctions,itisalsodeactivated by turning

the CNC off and back on, by anemergency or reset, by executingfunctions
MO2 or M30.

By default, this parameter isset to "NO".
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TAFTERS (P71) (Tool AFTER Subroutine)

General machineparameter " TOOL SUB" (P60) i ndi catesthenumber of thesubroutine
associated withthetool.

Thisparameter %P?l) , determines whether the tool selectioniscarried out before or
after executing that subroutine.

YES = Thetool isselected after executing the subroutine.
NO = Thetool isselected before executing the subroutine.

The default valuefor this parameter is"NO"

LOOPTIME (P72)

It setsthe sampling period used by the CNC and, consequently, itsblock processing
time.
Possiblevalues. 0 4 msec. period (standard)
1 (reserved

2.6 periodinmilliseconds.

Atention:

Sampling periods shorter than 4 msec. are not allowed when not using the
CPU-TURBO option.

IPOTIME (P73) (InterPOlation TIME)

It setstheinterpolation period used by the CNC and, consequently itsblock processing
time.

For instance, a2 msec sampling andinterpol ationtimeresultsinblock processingtime
of 4.5 msec. for a3-axislinear interpolation with no tool compensation.

Possiblevalues: O IPOTIME = LOOPTIME
1 IPOTIME = Double LOOPTIME vaue
COMPTYPE (P74) (COM Pensation TY PE)

It set the type of beginning/end of tool radius compensation applied by the CNC.

If COMPTYPE =0 it approachesthe starting point going around the corner.
If COMPTYPE =1 itgoesdirectly totheperpendicular of that point (without going
around the corner.

COMPTYPE=0 COMPTYPE=1

By default, thisparameter isset to O.
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FPRMAN (P75) (Feed Per Revolutionin MANual)

Itisonly used on Lathemodel CNCsand it indicateswhether feedrate per revolution
ispermitted or not.

Possible values: YES/ NO.
By default, this parameter is set to NO.

MPGAXIS (P76) (Manual Pulse Generator AX1S) (handwhesl)

Itisonly used on the Lathe model CNCsand it indicates which axis the handwheel
isassignedto. It isset according to thefollowing codes:

0= Shared. = Vaxis
1= Xaxis. 6= Waxis.
2= Y axis. = A axis
3= Zaxis = Baxis.
4= U axis. = Caxis.

The default valuefor this parameter is"0" (shared).

DIRESET (P77) (Dlrect RESET)

Itisonly used ontheLathemodel CNC and it indicateswhether it iseffectivewithor
without prior CY CLE STOP.

NO = TheCNCacceptstheRESET only whenthe STOP conditionismet. That
is, when it is not execution.
YES = The CNC acceptsthe RESET any time.

The default value of this parameter isNO.

If DIRESET=YES, the CNCfirst carriesout an internal CY CLE STOPto interrupt
program execution and, then, executes the RESET.

Obvioudly, if it is performing a threadcutting or similar operation,not admitting a
CYCLE STORP, it will wait for the operation to be concluded beforeinterrupting the
program.

PLACOM (P78)

Itisused onthelathemodel toindicatewhether thereistool compensationinall planes
or just inthe ZX plane.

0
1

Tool compensationintheZX planeonly.
Tool compensationinall planes.

By default, the CNC setsthis parameter to "0".
When "PLACOM = 1", the CNC interprets the tool table asfollows:

ZX plane WX plane

Parameters Z and K, with abscissaaxis........... Zaxis....... W axis
Parameters X and |, with ordinate axis............ X axis....... X axis.
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3.32 MACHINE PARAMETERS FOR THE AXES

AXISTYPE (PO)
Definesthe axistype and whether it is commanded from the CNC or the PLC

0 = Normal linear axis.

1 = Rapid positioning linear axis (GO00).

2 = Normal rotary axis.

3 = Rapid positioning rotary axis(GOOZ.

4 = Rotary axiswith HIRTH toothing (positioning in whole degrees).

5 = Normal linear axis commanded from the PLC.

6 = Rapid positioning linear axis (G00) commanded from the PLC.

7 = Normal rotary axiscommanded from the PLC.

8 = Rapid positioning rotary axis (G00) commanded from the PL C.

9 = Rotary axis with HIRTH toothing (positioning in whole degrees)
commanded from the PLC.

By default, the CNC assumes avalue of O for this parameter (regular linear axis).

Atention:

By defaullt, rotar?/ axes are Rollover and are displayed between 0° and
?85959))99N98 If rollover is not desired, set machine parameter ROLLOVER

Absolute programming (G90) must always be done using positive values.
Positioning-only and/or Hirthaxesfollow theshortest pathwhen programmed

in absolute (G90). In other words, if its current position is 10°, and itstarget
position is 350°, the axiswill go through, 10°, 9°, 8°, ..., 352°, 351°, 350°.

DFORMAT (P1) (Display FORMAT)
Indicatesthe display format used for thisaxis. The codeis:

0 =format 5.3 when in degrees or mm; format 4.4 when in inches.
1 =format 5.4 when in degrees or mm; format 4.5 whenininches.
2 =format 5.2 when in degrees or mm; format 4.3 when in inches.
3 =theaxisisnot displayed.

Also, ontheL athemodel CNC, thisparameter indicatesthe programmingand display
units(radiusor diameter) for each axisposition values.

Codes0, 1 and 2indicateoperationinradiuswith the selected di slpl ay format andthe
other codesindicate operation in diameter with the sel ected display format.

4 = format 5.3 when in mm; format 4.4 when in inches.
5 = format 5.4 when in mm:; format 4.5 when in inches.
6 = format 5.2 when in mm; format 4.3 when in inches.

By default, the CNC assumes avalue of O for this parameter.

Chapter: 3 Section; Page
MACHINE PARAMETERS FORTHEAXES 25




GANTRY (P2)

Indicates, if it isa GANTRY axis, which axis is this one associated with. This
parameter isto be set only on the slaved axis. The codeis:

0=1tisNOT GANTRY.

1 = Associated with X axis.
2 = Associated with Y axis.
3= Associated with Z axis.
4 = Associated with U axis.
5= Associated with V axis.
6 = Associated with W axis.
7 = Associated with A axis.
8 = Associated with B axis.
9 = Associated with C axis.

It is possible to have more than one GANTRY pair of axis. The CNC assume the
default value of O for this parameter.

Example:

If the X and U axesform aGANTRY pair, the U axisbeing thedlave axis. The
corresponding parameterswill be programmed:

Parameter GANTRY for X axis=0 _ _ _
Parameter GANTRY for U axis = 1 (associated with X axis)

Thisway, When programming an X axis move, the U axiswill also movethe
samedistance.

SYNCHRO (P3) (SYNCHROnization)

It is possible to couple or decouple each one of the axes by PL C program using the
Io%i(c inputs of the CNC: “SYNCHRO1", “SYNCHRO2", “SYNCHRO3",
“SYNCHRO4”, “SYNCHRO5”. Each axis will be synchronized to the axis
indicated in its machine parameter “SYNCHRO".

Indicates which axis will this one (slave) be coupled to when it so requested by the
PLC.

0 = Coupled to none.

1 =Coupled to X axis.
2=CoupledtoY axis.
3 =Coupled to Z axis.

4 = Coupledto U axis.
5=CoupledtoV axis.
6 = Coupled to W axis.
7 =Coupled to A axis.
8 = Coupled to B axis.

9 = Coupled to C axis.

By default, the CNC assumes avalue of O for this parameter.

Thisway, to coupletheV axistothe X axis, thefollowing machine parameters must
be defined:

SYNCHRO of the X axis=0 (X isthe master)
SYNCHRO of theV axis= X (V isthedave)

Whenthe PLC activatesthelogicinput “SYNCHRO” of the CNC corresponding to
theV axis, thisaxiswill be electronically coupled to the X axis.
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DROAXIS (P4) (Digital ReadOut AX1S)

Indicates whether it isanormal axisor it only worksasaDigital Read Out

NO =Itisanormal axis.
YES= It only works as aDigital Read Out.

By default the CNC assumes the axis to be normal (NO)

LIMIT+ (P5)

LIMIT-

(P6)

Indicate the software travel limits (positive and negative). They must indicate the
distance from the machinereference zero (home) to these limits.

Possiblevalues:  £99999.9999 millimetersor degrees.

+3937.00787 inches.

Onlinear axes, a"0" value meansthat there are no travel limits.

Onrotary axes:

*

When both parametersare set to 0", the axismay be moved indefinitely inany
direction (rotary tables, indexers, etc.)

Whenworkingwith positioning only or HIRTH axes, they should beprogrammed
using incremental positionvaluesinorder to avoid errors. For example, the"C"
axiswith P5=0, P6=720 and theaxispositioned at 700 (the screen displays340)
if GO0 C10isprogrammed, thisaxistriestogoviatheshortest path (701, 702,...)
but it issuesan error message sinceit exceedsthetravel limit.

On positioning only and HIRTH axes, if the travel is limited to less than a
revolution, they cannot be moved viathe shortest path.

Whenthetravel islimitedtolessthanarevolution,itispossibletodisplay positive
and negative position values (for example: P5=-120, P6=120) as well as
programming themin G90.

By default, the CNC assumes avalue of 8000 mmfor "LIMIT+" and -8000 mm for
"LIMIT-".
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PITCH (P7)

Indicates the distance per revolution of therotary encoder or the grating pitch of the
linear feedback devicein use. With aFAGOR scale, assign avalue of 20 pm or 100

pm.

Onarotary axis, it must indicatethenumber of degreesper revol ution of theencoder.
For example, if theencoder ismounted on themotor and theaxishasagear reduction
factor of 1/10, this parameter must be set to 360%10 = 36.

Possiblevalues:  0.0001 thru99999.9999 millimeters.
0.00001 thru 3937.00787 inches.
0.0001 thru 99999.9999°

By default, the CNC assumes avalue of 5 for this parameter.

NPULSES (P8) (Number of PULSEYS)

Indicates the number of pulses per revolution provided by the encoder. When using
alinear scale, set thisparameter to 0 and the CNC will awaysapply 1 pulse per each
gratingpitch.

Possible values: integers 0 thru 65535.

By default, the CNC assumes avalue of 1250 for this parameter.

DIFFBACK (P9) (DIFferential FeedBACK)

IndicatesWhether thefeedback deviceoutputsdifferential signals(double-ended) or
not.

NO = Nodifferential signals
YES=Itusesdifferential signals

By default, the CNC assumes Y ESfor this parameter.

SINMAGNI (P10) (SINusoidal MAGNIfication)

Indicatesthemultiplyingfactor (x1, x4, x20, etc.) that the CNC will apply tothesine-
wave feedback signal for thisaxis.

Possible values: Integers between 0 and 255.

When using square-wave feedback signal's, set this parameter to 0 and the CNC will
awaysapply ax4 multiplying factor.

By default, the CNC assumes a value of 0 (squarewave feedback signals) for this
parameter.

The counting resol ution of the CNC isdetermined using parameters P7, P8 and P10
as shown in the exampl es on the following pages.
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METRIC, INCH & ROTARY AXIS FEEDBACK CALCULATION

SINMAGNI COUNTING* MAXSPEED**
TYPE OF FEEDBACK PITCH NPUL SE DIFFBACK
© ¢ ¢ ULSES ¢ (XFACTOR) RESOLUTION LIMIT

METRIC
8mm pitch ballscrew with 0
2000 line squarewave encoder and 8.000mm 2000 YES (x4) 0.001mm 24M/min.
1:1 gear ratio.

! 20 ’
FAGOR Sinewave C scale 0.020mm 0 NO (x20) 0.001mm 30M/min.
FAGOR Squarewave CX scale 0.020mm 5 YES 0 0.001mm 24M/min.

(x4)

(Special case; These scales already
apply an x5 factor to the
squarewave signals before they
leave the reader head!).

! 100 :
FAGOR Sinewave F scale 0.100mm 0 NO (x100) 0.001 30M/min.

INCH

.2" pitch ballscrew with

1:1 gear ratio.

500 line squarewave encoder and 0.2' 500 YES (x4) 0.0001" 2400"/min.
1:1 gear ratio.

.25" pitch ballscrew with 0

1250 line squarewave encoder and 0.25" 1250 YES (x4) 0.00005" 1200"/min.

ROTARY AXIS
4° per encoder turn with .
) 0 24,000°/min.
1000 line squarewave encoder and 4.000° 1000 YES 0.001° mn
. (x4) (66 rpm)
90:1 gear ratio.
360° per encoder turn with S
3600 line sinewave encoder and 360.000° 3600 NO 0 0.005° 800,000°/min
: (x20) (833RPM)
1:1 gear ratio.
*

** MAXSPEED LIMIT:

COUNTING RESOLUTION =PITCH + NPULSES + XFACTOR

=MAX SIGNAL FREQUENCY * XFACTOR * 60* COUNTING RESOLUTION

MAXIMUM SIGNAL FREQUENCY:WILLBELIMITEDBY ONEOFTHEGITEMSLISTED BELOW.

FAGOR 8050 CNC = 425KHZ SQUAREFEEDBACK!

= b50KHZ SINEWAVEFEEDBACK!
FAGORENCODERS= MAXIMUM MECHANICAL SPEED 1S12,000 RPM!

=MAXIMUM SIN ORSQRWAVESIGNAL SPEED IS100KHZ!
FAGORSCALES =MAXIMUM MECHANICAL SPEED IS30M/MIN (1,181INCHES/MIN)!

=MAXIMUM SIN ORSQRWAVESIGNAL SPEED IS100KHZ!
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MAXIMUM SIGNAL FREQUENCY:
= MAXIMUM MECHANICAL SPEED S12,000RPM!
= MAXIMUM SINORSQRWAVESPEED |S100KHZ!

FAGORENCODERS

I Denotes speed limiting item.

ENCODER LINE COUNT 50 100 200 250 400 500
MAX MECHANICAL SPEED 12,000 RPM! 12,000 RPM! 12,000 RPM! 12,000 RPM! 12,000 RPM! 12,000 RPM!
MAX SIGNAL SPEED 10KHZ 20KHZ 40KHZ 50KHZ 80KHZ 100KHZ!
DIFFERENTIAL OUTPUT YES YES YES YES YES YES

I Denotes speed limiting item.
ENCODER LINE COUNT 600 635 1000 1024 1250 1270
MAX MECHANICAL SPEED 10,000 RPM 9,448 RPM 6,000 RPM 5,859 RPM 4,800 RPM 4,724 RPM
MAX SIGNAL SPEED 100KHZ! 100KHZ! 100KHZ! 100KHZ! 100KHZ! 100KHZ!
DIFFERENTIAL OUTPUT YES YES YES YES YES YES

I Denotes speed limiting item.
ENCODER LINE COUNT 1500 2000 2500 3000 SW3600 5000
MAX MECHANICAL SPEED 4,000 RPM 3,000 RPM 2,400 RPM 2,000 RPM 1,666 RPM 1,200 RPM
MAX SIGNAL SPEED 100KHZ! 100KHZ! 100KHZ! 100KHZ! 100KHZ!*** 100KHZ!
DIFFERENTIAL OUTPUT YES YES YES YES NO YES

* k%

NOTE:

THE8050 CNC CAN ONLY COUNT 50KHZ (833 RPM) OF SW3600 SINEWAVE SIGNALS.

MAXIMUM SIGNAL FREQUENCY::
MAXIMUM MECHANICAL SPEED IS30M/min (1,181 inches/min)
MAXIMUM SIN OR SQRWAVE SPEED IS100KHZ!

FAGORSCALES

I Denotes speed limiting item.

SCALE MODEL MVS CvVs FS MVX CvX FT
M/min! M/min! M/min! 24M/mi 24M/mi 24M/mi
wax meckanicaseeed | dinil | Ry | v | osmin | @amn | cumin
MAX SIGNAL SPEED 25KHZ 25KHZ 5KHZ 100KHZ! 100KHZ! 100KHZ!
GRATING PITCH 0.020mm 0.020mm 0.100mm 0.020mm 0.020mm 0.100mm
A.SI1.C. MULTIPLIER N/A N/A N/A x5 x5 x25
DIFFERENTIAL OUTPUT NO NO NO YES YES YES

NOTE: SOMEFAGORSCALESAND ENCODERSAREINTENTIONALLY NOT LISTED HERE.
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FBACKAL (P11) (FeedBACK ALarm)

Thisparameter isto be used only when the feedback signalsaredifferential (double
ended).

Indicates whether the feedback alarm for thisaxiswill be ON or OFF.

OFF = Feedback alarm Cancelled.
ON = Feedback alarm Active.

By default, the CNC keeps the feedback alarm active (ON).
FBALTIME (P12) (FeedBack ALarm TIME)

Itindicatesthemaximumtimeperiod giventotheaxistorespondtotheanal ogvoltage
output by the CNC.

The CNC calculates the number of feedback pulses that it must receive in each
sampling time period according to the corresponding anal og voltage output.

It isassumed that the axisisperforming properly when the feedback pulsesreceived
are within 50% and 200% of those expected (calculated) by the CNC.

If at some point the feedback pul sesreceived are not within thisrange, the CNC will
keep checking them for aperiod of timeindicated in this parameter to “ see” that the
axisperformanceisback tonormal (between 50% and 200%). If thishasnot happened
inthistime period, the CNC will issue the corresponding error message.

This parameter may have an integer value between 0 and 65535 milliseconds.

The default valuefor this parameter is"0". (no monitoring).

AXISCHG (P13) (AXISCHanGe)

Indicatesthecounting direction of thefeedback signals. If correct, leaveitasis. If not,
changeit from NO to YES or viceversa.

If this parameter is modified, parameter “LOOPCHG” (P26) must also be
modified so the axisdoesnot run away.

Possible values: YES and NO.
By default, the CNC assumes NO for this parameter.

BACKLASH (P14)
Indicates the amount of backlash. Enter O when using linear scales.

Possiblevalues:.  +£99999.9999 millimetersor degrees.
+3937.00787 inches.

By default, the CNC assumes avalue of O for this parameter.
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LSCRWCOM (P15) (LeadSCReW COM pensation)
Indicates whether the CNC should apply leadscrew error compensation or not.

OFF = Not applied.
ON = Leadscrew error compensation applied.

By default, the CNC does NOT apply leadscrew error compensation (OFF).
NPOINTS (P16) (Number of POINTS)

I ndi cates the number of leadscrew error compensation points availablein the table.
Thevaluesinthistablewill be applied if parameter “L SCRWCOM” (P15) isON.

Possible values: Integer val ues between 0 and 255.
By default, the CNC assumes avalue of 30 for this parameter.
DWELL (P17)

Indicatesthedwell fromthemoment theENABL E signal isactivated until theanalog
signal issent out.

Itisgiveninmillisecondsand it admits any integer value between 0 and 65535.

By default, the CNC assumes avalue of O for this parameter (no dwell).
ACCTIME (P18) (ACCeleration TIME)

Indicates the time it takes the axis to reach the maximum feedrate sel ected by axis-

machine-parameter “ GOOFEED” (accel eration stage). The deceleration timewill be

thesame.

Itisgiveninmillisecondsand it admits any integer value between 0 and 65535.

By default, the CNC assumes a value of O for this parameter (no acceleration/
deceleration control).

INPOSW (P19) (IN POSition Width)

Indicatesthewidth of theN POSITION zone (dead band) wherethe CNC considers
the axisto bein position.

Possiblevalues; 0thru99999.9999 millimeters.
0 thru 3937.00787 inches.
0 thru 99999.9999°

By default, the CNC assumes avalue of 0.01 mm for this parameter.
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INPOTIME (P20) (IN POsition TIME)

Indicates the time period that the axis must remain in the“IN POSITION” zonein
order to consider it to bein position.

Thispreventsthe CNC from considering the axisto bein position and executing the
next block onthosemachineswheretheaxiscouldjust overshoot the* IN POSI TION”
zone.

Itisgiveninmillisecondsand it admits any integer value between 0 and 65535.

By default, the CNC assumes avalue of O for this parameter.

MAXFLWE1 (P21) (MAXimum FoLloWing Error)
Indicates the maximum following error allowed when this axis moves.

Possiblevalues:  0thru99999.9999 millimetersor degrees.
0 thru 3937.00787 inches.

By default, the CNC assumes avalue of 30 mm for this parameter.

MAXFLWE2 (P22) (MAXimum FoLIloWing Error)
Indicates the maximum following error allowed when thisaxisis stopped.

Possiblevalues:  0thru99999.9999 millimetersor degrees.
0 thru 3937.00787 inches.

By default, the CNC assumes avalue of 0.1 mm for this parameter.
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PROGAIN (P23) (PROportional GAIN)

Indicatesthevalueof theProportional Gain. Itisgiveninmillivoltsmmanditadmits
integer values between 0 and 65535.

|ts val ue represents the anal og voltage corresponding to afollowing error of 1mm
(0.040inches).

By default, the CNC assumes avalue of 1000 mV/mm.
Examplelinmetric:

Machine parameter “GOOFEED” = 20000 mm/min and the feedrate for the
desired following error of 1mm (0.040") is 1000mm/min.

The analog voltage for 20000 mm/minis9.5V.
Analog corresponding to F = 1000 mm/min:
95V. _
Analog Voltage = X 1000 mm/min. =475 mV.
20000 mm/min.

Therefore, “PROGAIN" = 475

Thisformulaalsoworksfor feedratesin inches.
Example 2 ininches:

Axisparameter “ GOOFEED” isset for 500inches/minandthedesired Following
Error is0.001 inch for afeedrate of 1inch/min (unity gain).

Driveanalog signal: 9.5V for F(G00) = 500 inches/min
Analog voltage corresponding to 0.3937 inch (1mm) = Pg:
9,500mV x 1inch/min
Pg= X 39.37 = 748 mV
500 inch/min
Therefore, “PROGAIN” = 748
Example3ininches: "MAXVOLT" is set for 9.5V (9500mV)
"GOOFEED" is set for 500 inches/min
A gan of 1 is desired: 1mm (0.03937 inches) of following error at 1m/min.
(39.37inches/min.).

Then;

------------------- x39.37inches/min =748 mV/mm (0.03937") following error.
500inches/min

Example4ininches: All variablesarethe sameasin Exampl e 3 except that thegain has
been increased by 20% to 1.2: 1mm (0.03937 inches) of following error at 1.2m/min
(47.24inches/min). Then:

9500mV _ _ _
------------------- x47.24inches/min =898 mV/mm (0.03937") following error.
500inches/min
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DERGAIN (P24) (DERIivative GAIN)

Indicates the value of the Derivative Gain. It isgivenin mV/10msec. and it admits
values between 0 and 65535.

Its value represents the anal og voltage (in millivolts) corresponding to achangein
followingerror of 1mm (0.03937inches) in 10 milliseconds. Thisanal ogvoltagewill
be added to the one cal culated for the the Proportional Gain.

Itisagoodideatoal sousetheacc./dec. machineparameter “ ACCTIME” forthisaxis
(with avalue other than 0) if thisgain isto be applied.

By default, the CNC will assume avalue of O (derivative gain not applied).

FFGAIN (P25) (Feed-Forward GAIN)

Indicates the % of the anal og voltage due to the programmed feedrate. The rest will
depend uponthefollowing error. Both the Proportional and Derivative gainswill be
applied onto thisfollowing error.

The Feed-Forward Gain allows to improve the positioning loop minimizing the
following error and it should be used whenthe“ ACCTIME” machine parameter for
thisaxisisactive (acc/dec. being applied).

FFGAIN
+
Programmed + +
Feedrate ———— v PROGAIN Analog output
+
DERGAIN

MI0O33

-« Feedback

Possible values: Integers between 0 and 100.

Usually, avalue between 40% and 80% is assigned depending mainly on thetype of
machineand itscharacteristics.

By default, the CNC assumesavalue of O for this parameter (no Feed-Forward gain
applied).
LOOPCHG (P26) (LOOP CHanGe)

Indicatesthe sign of theanal og output. If correct, leaveit asis. If not, changeit from
YESto NO or viceversa.

Possible values: Y ES and NO.
By default, the CNC assumes NO.
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MINANOUT (P27) (MINimum ANaog OUT put)

I ndi cates the minimum anal og output for thisaxis.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and 32767
which corresponds to an analog voltage value of 10V.

MINANOUT | MinimumAnalog

1 0.3mvV.
3277 1 V.
32767 10 V.

By default, the CNC assumes avalue of O for this parameter.

SERVOFF (P28) (SERV0 OFFset)
I ndi cates the offset val ue applied to the anal og output for the drive.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and +32767
which correspondsto an offset value of +10V.

SERVOFF Offset
-32767 10 V.
3277 1V
1 0.3 mV.

3277 1V
32767 10 V.

By default, the CNC assumesavalue of O for this parameter (no offset).
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BAKANOUT (P29) (BAcKlash ANalog OUT put)

Additional analog pulse to compensate for backlash when changing movement
direction.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and 32767
which corresponds to an anal og voltage of 10V.

BAKANOUT Additional analog

1 0.3 mV.
3277 1V,
32767 10 V.

Every time the axis changes direction, the CNC will apply the analog voltage
corresponding to the move plus the one corresponding to The value selected in this
machineparameter. Thisadditional analogvoltagewill beappliedfor aperiod of time
indicated in the axis machine parameter “BACK TIME”

By default, the CNC assumes a value of O for this parameter (no additional analog
pulse).

BAKTIME (P30) (BAcKlashpeak TIME)

Indicatesthe duration of the additional analog pulsefor backlash (P29).
Itisgiveninmillisecondsand it admitsinteger values between 0 and 65535.

By default, the CNC assumes avalue of O for this parameter.

DECINPUT (P31) (DECeeration INPUT)

Indicates whether or not this axis has ahome switch for machine reference search.

NO =Itdoesn't have ahome switch.
YES =it hasahome switch.

By default, the CNC assumesthat it has ahome switch (YES).

REFPULSE (P32) (REFerence PUL SE)

Indicatesthe type of flank of the marker pulse |o used for searching home.

+ =Upflank (change from OV to 5V).
- =Down flank (change from 5V to OV).

The CNC assumes*“+” for this parameter.
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REFDIREC (P33) (REFerencing DIRECtion)

Indicates the direction of thethe home search in thisaxis.

+ =Positivedirection.
- =Negativedirection.

By default, the CNC assumes*“ +” (positive direction).

REFEED1 (P34) (REferencing FEEDrate 1)

I ndi cates the axis feedrate when searching home until it hitsthe home switch.

Possiblevalues:  0.0001 thru 199999.9999 mm/min or degrees/min.
0.00001 thru 7874.01574 inch/min.

By default, the CNC assumes afeedrate of 27000mm/min (about 40 inch/min)

REFEED2 (P35) (REferencing FEEDrate 2)

I ndi catesthe axisfeedrate when searching homeafter hitting thehomeswitch until it
findsthe marker pulselo).

Possiblevalues:  0.0001 thru 99999.9999 mm/min or degrees/min.
0.00001 thru 3937.00787 inch/min.

By default, the CNC assumes afeedrate of 200mm/min. (about 4 inch/min)

REFVALUE (P36) (REFerence VAL UE)

Indicatesthe position val ue of the machinereference point (physical location of the
marker pulse) with respect to machine reference zer o.

Possiblevalues:  £99999.9999 millimetersor degrees.
+3937.00787 inches.

Themachinereferencepointisset by themanufacturer to synchronizethecoordinate
system. Themachinepositionstheaxisat thispointinstead of movingittothemachine
reference zero point.

Whenthemachi neusessemi-absol utescal es(with coded marker pul ses), theaxismay
be homed anywhere within its travel. Thus, this parameter must only be set when
applyingleadscrew error compensation. Theamount of |eadscrew error tobeassigned
to thismachinereference pointis™0".

By default, the CNC assumes avalue of O for this parameter.

MAXVOLT (P37) (MAXimum VOLTage)

I ndi catesthe maximum anal og vol tage correspondi ng to themaximum feedrate of the
axis (axis machine parameter “GOOFEED”).

Itisgiveninmillivoltsand it admitsinteger values between 0 and 9999.

By default, the CNC assumes a value of 9500 (9.5V).
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GOOFEED (P38) (GO0 FEEDrate)
Indicates the maximum feedrate GOO (rapid traverse) of thisaxis.

Possiblevalues:  0.0001 thru 199999.9999 mm/min or degrees/min.
0.00001 thru 7874.01574 inch/min.

By default, the CNC assumes a value of 10000 mm/min.(about 400 inch/min).

UNIDIR (P39) (UNIdirectiona positioning DI Rection)
Indicatesthe direction of the unidirectional approach in GO0 moves.

Positivedirection.
Negativedirection.

+

By default, the CNC assumes apositive direction “+”.

OVERRUN (P40)

Indicatesthedistanceto bekept between theunidirectional approach point andtheone
programmed. If itisaLathe model, thisdistance must bein radius.

Possiblevalues:  0.0001 thru 99999.9999 millimeters or degrees.
0.00001 thru 3937.00787 inches.

By default, the CNC assumesaval ueof Ofor thisparameter. Unidirectional approach
not wanted.
UNIFEED (P41) (UNldirectional positioning FEEDrate)

Indicates the feedrate of the unidirectional approach from the approach point to the
programmed point.

Possiblevalues:  0.0001 thru 99999.9999 mm/min.or degrees/min.
0.00001 thru 3937.00787 inch/min.

By default, the CNC assumes avalue of O for this parameter.

MAXFEED (P42) (MAXimum FEEDrate)
Indi catesthe maximum programmablefeedrate (FO).

Possiblevalues:  0.0001 thru 199999.9999 mm/min. or degrees/min
0.00001 thru 7874.01574 inch/min.

By default, the CNC assumes avalue of 5000 mm/min. (about 200 inch/min).
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JOGFEED (P43) (JOGging FEEDrate)
Indicatesthe feedrate assumed in the JOG modeif no feedrateisactive.

Possiblevalues:  0.0001 thru 199999.9999 mm/min. or degrees/min.
0.00001 thru 7874.01574 inch/min.

By default, the CNC assumes avalue of 1000mm/min (about 40 inch/min).

PRBFEED (P44) (PRoBing FEEDrate)
I ndi cates the probing feedrate when calibrating atool in"JOG" mode.

Possiblevalues; Between 0.0001 and 99999.999 mm/min.
Between 0.00001 and 3937.00787 inch/min.

Thedefault valuefor this parameter is 100mm/min. (about 4 inch/min).

MAXCOUPE (P45) (MAXimum COUPIing Error)

I ndicates the maximum difference allowed between thefollowing errors of the axes
electronically coupled (by program, PLC or as GANTRY axes).

Thisvalueisonly assigned to the slave axis.

Possiblevalues:  0.0001 thru99999.9999 millimeters.
0.00001 thru 3937.00787 inches.

By default, the CNC assignsavalue of 1 mm to this parameter.
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ACFGAIN (P46) (AC-Forward GAIN)

Indicates whether or not the value assigned to machine parameter "DERGAIN"
(P24) isapplied onto the variations of the programmed feedrate (A C-forward).

NO = Itisapplied onto the variations of the following error (derivative gain).

Programmed

Feedrate

MIO33A

FFGAIN
Following +
Error
+ Analog
PROGAIN output
+
DERGAIN
<« Feedback

Y ES=Itisapplied ontothevariationsof theprogrammed feedrate caused by the

acc./dec. (AC-forward).

Programmed
Feedrate

MIO33B

FFGAIN
+
Anal
DERGAIN - output
+
Followi
O | PROGAIN
Error
< Feedback

By default, the CNC setsthis parameter to NO.

When set to "YES', it can assist in adjusting DERGAIN for high % FFGAIN

applications.
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REFSHIFT (P47) (REFerence point SHIFT)

This parameter is used when once the machine has been all set up, it isnecessary to
reinstall thefeedback system and the new machinereferencepoint (home) nolonger
coincides physically with the previousone.

It indicates the difference (shift) between those two reference points (previous and
current)

Possiblevalues:  £99999.9999 millimetersor degrees.
+3937.00787 inches

By default, the CNC sets this parameter to "0".

If thisparameter isset to avalue other than "0"; when searching home, the CNC will
movetheaxisthedistanceindicated by thisparameter oncethemarker pulsehasbeen
detected in order to position the axis exactly at the previous physical machine
referencepoint.

Thisadditional movementiscarriedout at thefeedrateindicated by machineparameter
for the axes: "REFEED2".

STOPTIME (P48) (STOP TIME)
STOPMOVE (P49) (STOP MOVEment)

These parameters are used in conjunction with parameter "STOPAOUT (P50)"
when function G52 (move to hardstop) is active.

The CNC considersthat the hardstop has been run into when a certain time period
elapses without the axis moving. This time period is indicated, in thousands of a
second, by parameter "STOPTIME (P48)".

Possible values: Integers between 0 and 65535.
The CNC considers the axis to be stopped when its movements do not exceed the
value set by "STOPMOVE (P49)" during the time period set by "STOPTIME
(P48)".

Possiblevalues; 0.0001 thru 99999.9999 mm
0.00001 thru 3937.00787 inches.

The default value for these parametersis™0".
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STOPAOUT (P50) (STOP Analog OUT put)

This parameter is used with function G52 (move to hardstop) and it indicates the

residual analog voltage supplied by the CNC to exert pressure once contact hasbeen
detected.

Itisexpressedin D/A converter unitsand it admitsintegersbetween 0 and 32767 in
such away that avaue of 32767 correspondsto 10V.

STOPAOUT Additional analog voltage
1 0.3mV
3277 1V
32767 10V

The CNC'sdefault valuefor this parameter is"0".

INPOSW?2 (P51) (IN POSition Width 2)
This parameter is used when function G50 (controlled round corner) isactive.

It defines the area before the programmed coordinate where the CNC considersthe
axisto bein position thus going on to execute the next block.

Possiblevalues: Between 0 and 99999.9999 millimeters or degrees.
Between 0 and 3937.00787 inches.

By default, the CNC setsthisparameter toaval ueof "0.01mm™ anditisrecommended
to set it to avalue 10 timesthe "INPOSW" value.

|0TYPE(P52) (10 TYPE)

It indicatesthetype of 10 signal (marker pulse) provided by the feedback device.

0 = Normal lo
1 = A typeof coded Io
2 = Btypeof coded lo
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ABSOFF (P53) (ABSolute OF Fset)

The CNC takesthis parameter into consideration when parameter "I0TY PE" (P52)
is set with avalue other than "0".

Thes scales having acoded | o (semi-absol ute reference mark) indicate the machine
position with respect to the "zero" of the scale.

In order for the CNC to show the position of the axes with respect to the machine
referencezero (home), thisparameter must beassigned thepositionvalue(coordinate)
of themachinereferencezero(point"M™) withrespecttothe"zero" of thescale"point
n Cll).

oM
| CNC

-

P53
f

Possiblevalues; Between 0 and 99999.9999 millimeters.
Between 0 and 3937.00787 inches

The default valuefor this parameter is"0".

MINMOVE  (P54) (MINinum MOV Ement)
This parameter has to do with the axislogic outputs"ANT1" thru"ANT6".

If the axis move is smaller than the value indicated by this machine parameter
"MINMOVE", the corresponding axislogic output "ANT1thru"ANT6" goeshigh.

Possiblevalues: Between 0 and 99999.9999 millimeters or degrees.
Between 0 and 3937.00787 inches

The default valuefor this parameter is"0".

ROLLOVER (P55)

This machine parameter is taken into account when the axis has been set asrotary,
"AXISTPYE(PO)=2o0r 3".Itindicateswhether therotary axisisal sorollover or not.

Possiblevalues.  YES/ NO
The default value for this parameter is"YES".

SERCOSID  (P56)

Not being used at thistime, it isreserved for future applications.

It must alwaysbe setto "0".
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EXTMULT (P57) (EXTerna MULTiplier)

This parameter isto be used when utilizing a semi-absol ute feedback system (with
coded |0).

It indicates the relationship between the mechanical pitch or that of the glass
graduationwiththeelectrical pitch or the period of thefeedback signal suppliedtothe
CNC.

Glassgraduation pitch (mechanical pitch)
EXTMULT =

feedback signal period (electrical pitch)
For instance, the FAGOR "FOT" linear scale hasaglass graduation pitch of 100 pm
whileitsoutput signalshave an el ectrical pitch of 20 um.
EXTMULT = ------ =5

Valuesto be allocated for semi-absol ute Fagor scales (with coded 10):

COS, COVS, MOVS, FOS.............. EXTMULT =1
COC, COVC,MOVC, FOC.............. EXTMULT =1
COX,COVX,MOVX, FOT ............. EXTMULT =5

The default valuefor this parameter is"0".

Chapter: 3 Section: Page
MACHINE PARAMETERS FORTHEAXES 45




3.3.3 SPINDLE MACHINE PARAMETERS

3.3.3.1 MACHINE PARAMETERS FOR MAIN SPINDLE
SPDLTYPE (P0) (SPinDLeTYPE)
Indicatesthe type of spindle output being used.
0=z10V DC.
1= 2-digit BCD code.
2= 8-digit BCD code.

By default, the CNC assumes £10V D.C. (value 0).

DFORMAT (P1) (Display FORMAT)

Indicatesthedisplay format for the spindle.

0=In4digits.
1=In5digits.
2=Informat 4.3.
3=Informat 5.3.
4 = Not displayed.

By default, the CNC will assume avalue of O for this parameter.

MAXGEARL (P2) (MAXimum speed of GEAR 1)
I ndi cates the maximum spindle speed assigned to the 1st range (M41).
Itisgiveninrevolutions per minutes (r.p.m.) between 0 and 65535.

By default, the CNC assumes avalue of 1000 r.p.m. for this parameter.

MAXGEAR2 (P3) (MAXimum speed of GEAR 2)
I ndi cates the maximum spindle speed assigned to the 2nd range (M42).
Itisgiveninrevolutions per minutes (r.p.m.) between 0 and 65535.

By default, the CNC assumes avalue of 2000 r.p.m. for this parameter.

MAXGEAR3 (P4) (MAXimum speed of GEAR 3)
I ndi cates the maximum spindl e speed assigned to the 3rd range (M43).
Itisgiveninrevolutions per minutes (r.p.m.) between 0 and 65535.

By default, the CNC assumes avalue of 3000 r.p.m. for this parameter.
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MAXGEAR4 (P5) (MAXimum speed of GEAR 4)
Indi cates the maximum spindle speed assigned to the 4th range (M44).
[tisgiveninrevolutions per minutes (r.p.m.) between 0 and 65535.
By default, the CNC assumes avalue of 4000 r.p.m. for this parameter.
Thevalue assigned to “MAXGEARL” must be the lowest speed range and the one
assignedto“MAXGEAR4” that of the highest speed range. Whennot all four ranges
arerequired, usethelower onesstartingfrom“MAXGEARL" and assign the highest
oneto the unused ranges.

AUTOGEAR (P6) (AUTOmatic GEAR change)

Indicateswhether the change of rangeis generated automatically or not by the CNC
activating the M functionsM41, M42, M43 and M44.

NO =1tisNOT done automatically.
YES=Itisdone automatically.

By default, the CNC assumes NO for this parameter.
POLARM3 (P7) (POLARIty for M3)
POLARM4 (P8) (POLARIty for M4)

Indicates the sign of the spindle analog for M03 and M04.

+ = Positiveanalog.
- = Negativeanal og.

If thesameval ueisassignedto both parameters, the CNCwill output asinglepolarity
(OV to 10V) signal with theindicated sign.

By defaullt, the CNC assigns“+” to “POLARM3” and - to “POLARM4’.

SREVMO5 (P9) (Spindle REVerse needs M05)
This parameter isused with aMill model CNC.

Indicates whether it is necessary or not to stop the spindle (M05) when reversing
rotation direction during atapping canned cycle (G84).

NO = M5isNOT necessary.
YES = M5 isnecessary.

By default, the CNC assumes Y ES.
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MINSOVR (P10) (MINimum Spindle OVeRride)
MAXSOVR  (P11) (MAXimum Spindle OVeRride)

I ndi catethemi nimum and maxi mum % applicabl eto the programmed spindl e speed.
Possible values: Integers between 0 and 255.

By default, the CNC assigns a value of 50% to “MINSOVER” and 120% to
“MAXSOVR”.

The resulting speed will be limited by the value indicated in the spindle machine
parameter: “MAXVOLTY1", “MAXVOLT2", “MAXVOLT3",” MAXVOLT4"
corresponding to the selected range.

SOVRSTEP (P12) (Spindle OVeRride STEP)

Indicatestheincremental step of the spindlespeed every timetheoverridekeysat the
operator panel are pressed.

Possible values: Integer val ues between 0 and 255.

By default, the CNC assumes avalue of 5 for this parameter.

NPULSES (P13) (Number of PULSES)

Indicates the number of pulses per revolution provided by the spindle encoder. O
meansthat thereisno spindle encoder.

Possible values: Integer values between 0 and 65535.

By default, the CNC assumes avalue of 1000 for this parameter.

DIFFBACK (P14) (DIFferential FeedBACK)

Indicateswhether the spindleencoder usesdifferential signals(doubleended) or not.

NO =They are NOT differential signals.
YES=They aredifferential signals.

By default, the CNC assumes YES.

FBACKAL (P15) (FeedBACK ALarm)

I ndicates whether the feedback alarm is OFF or ON.

OFF = Alarm off.
ON = Alarm on.

By default, thealarm is ON.
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AXISCHG (P16) (AXISCHanGe)
Indicate the counting direction of spindle encoder. If correct, leaveit asis; if not,
changeit from YESto NO or viceversa.
If thisparameter ischanged, parameter “LOOPCHG” (P26) must al so bechanged so
the spindle does not “run away”.
Possible values: YES and NO.

By default, the CNC assumes NO.

DWELL (P17)

Indicates the dwell from the moment the “ENABLE” signal is activated until the
analog voltageis sent out.

Itisgiveninmillisecondsand it admitsinteger values between 0 and 65535.

By default, the CNC assumes avalue of 0 (no dwell).

ACCTIME (P18) (ACCeleration TIME)
Thisparameter isused whenworking with the spindlein closed loop and it indicates
the acceleration time given to reach the maximum speed (MAXVOLTL1 thru
MAXVOLT4) in each range. Thisvalue a so represents the deceleration time.
Possibleinteger val ues between 0 and 65535 milliseconds.

Thedefault valuefor this parameter is0 (no accel eration or deceleration).

INPOSW (P19) (IN POSition Width)

Indicatesthewidth of theIN POSITION zone wherethe CNC considersthe spindle
to bein position when working in closed loop (M 19).

Possiblevalues: 0 thru 99999.99999 degrees.
By default, the CNC assumes avalue of 0.01 degrees.
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INPOTIME (P20) (IN POsition TIME)

Indicatesthetimeperiod that the spindle must remaininthe” IN POSITION” zonein
order to consider it to bein position.

Thispreventsthe CNC from considering the spindleto bein position and executing
the next block on those machines where the spindle could just overshoot the “IN
POSITION” zone.

Itisgiveninmillisecondsand it admitsany integer value between 0 and 65535.

By default, the CNC assumes avalue of O for this parameter.

MAXFLWE1 (P21) (MAXimum FoLloWing Error)

I ndi catesthemaximumfollowingerror alowedfor thespindlewhenmovinginclosed
loop (M 19).

Possible values: 0 thru 99999.99999 degrees.
By default, the CNC assumes avalue of 30 degrees.

MAXFLWE2 (P22) (MAXimum FoLlowWing Error)

I ndi catesthemaximumfollowing error allowedfor thespindlewhen stoppedinclosed
loop (M 19).

Possible values: 0 thru 99999.99999 degrees.
By default, the CNC assumes avalue of 0.1 degrees.

PROGAIN (P23) (PROportional GAIN)

Indicates, the value of the Proportional Gain in millivolts per degree and it admits
integer values between 0 and 65535.

Itsval uerepresentstheanal og voltage corresponding to afollowing error of 1 degree
when working in closed loop (M19).

Thisvaueistakenfor the 1st rangeof spindlespeedsand the CNC calculatestherest
of the valuesfor the other ranges.

By default, the CNC assumes avalue of 1000mv/degree.
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Example:

Spindle machine parameter “MAXGEAR1” =500 rev/min. The desired speed
for aldegreeof following error isS=1000°/min (2.778 rev/rpm).

Analog voltagefor spindledrive: 9.5 V. for 500 rpm.
Analog voltage corresponding to S=1000°/min (2.778 rpm):
95V.
Anaog = ---------------- X 2.778 rev/min. = 52,782 mV.
500 rev/min.

Therefore, “PROGAIN" =53

DERGAIN (P24) (DERivative GAIN)

Indicates the value of the Derivative Gain. It isgiven in mV/10msec. and it admits
values between 0 and 65535.

Its value represents the anal og voltage (in millivolts) corresponding to achangein
followingerror of 1mm (0.040inches) in 10 milliseconds. Thisanal og voltagewill be
added to the one calculated for the the Proportional Gain.

It isagood ideato aso use the acc./dec. machine parameter “ACCTIME” for the
spindle (with avalue other than 0) if thisgainisto be applied.

By default, the CNC will assume avalue of O (derivative gain not applied).

FFGAIN (P25) (Feed-Forward GAIN)

Indicates the % of the anal og voltage due to the programmed feedrate. The rest will
depend uponthefollowing error. Both the Proportional and Derivativegainswill be
applied onto thisfollowing error.

The Feed-Forward Gain allows to improve the positioning loop minimizing the
followingerror, but it should not beused whenthe*“ ACCTIME” machine parameter
for the spindleisactive (acc/dec. being applied).
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Possible values: Integers between 0 and 100.

Usually, avaluebetween 40% and 60% is assigned depending mainly on thetype of
machineand itscharacteristics.

By default, the CNC assumesavalue of O for this parameter (no Feed-Forward gain
applied).

LOOPCHG (P26) (LOOP CHanGe)

Indicatesthe sign of theanal og output. If correct, leaveit asis; if not, changeit from
YESto NO or viceversa.

Possible values: YES and NO.
By default, the CNC assumes NO.
MINANOUT (P27) (MINimum ANalog OUT put)
I ndicates the minimum value for the spindle anal og output.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and 32767
which corresponds to an analog voltage of 10V.

MINANOUT | Minimum Analog
1 0.3mV.
3277 1 V.
32767 10 V.

By default, the CNC assumes avalue of O for this parameter.
SERVOFF (P28) (SERV0 OFFset)
Indi cates the anal og offset valuefor the spindledrive.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and +32767
which corresponds to an analog voltage of +10V.

SERVOFF Offset
-32767 10 V.
3277 1V
1 0.3 mV.

3277 1V
32767 10 V.

By default, the CNC assumes avalue of 0 (no offset being applied).
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LOSPDLIM (P29) (LOwer SPinDleLIMit)
UPSPDLIM (P30) (UPper SPinDIeLIMit)

Indicatetheupper andlower limitsof theactual spindlespeed sothe CNC can* notify”
the PLC (by meansof the* REV OK” signal) that theactual spindlerpmsarethesame
asthe programmed ones.
[tisgivenin % and it admitsinteger values between 0 and 255.
By default, the CNC assigns avalue of 50 to “LOSPDLIM” and avalue of 150 to
“UPSPDLIM”.

DECINPUT (P31) (DECeleration INPUT)

Indicates whether or not the spindle has a home switch to synchronize the spindle
when working in M 19.

NO = It has NO home switch.
Y ES = It has ahome switch.

By default, the CNC assumes Y ES.

REFPULSE (P32) (REFerence PULSE)
Indi catesthetypeof marker pulsel oto synchronizethespindlewhenworkinginM 19.
+ Positivepulse (5V).
- Negative pulse (OV).

By default, the CNC assumes“+”.

REFDIREC (P33) (REFerencing DIRECtion)
Indicatesthe rotating direction when synchronizing the spindle during M 19.

Positivedirection.
Negativedirection.

+

By default, the CNC assumes“+”.

REFEED1 (P34) (REferencing FEEDrate 1)

Indicatesthe spindl€e’ s positioning speed when in M 19 and the synchronizing speed
until it findsthe home switch.

Possiblevalues: 0.00001 thru 199999.99999 degrees/min.
By default, the CNC assumes a value of 9000 degrees/min.
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REFEED2 (P35) (REferencing FEEDrate 2)

I ndi catesthe synchroni zing speed of thespindleafter hittingthehomeswitchand until
it findsthe marker pulse.

Possiblevalues: 0.00001 thru 99999.99999 degrees/min.
By default, the CNC assumes avalue of 360 degrees/min.

REFVALUE (P36) (REFerence VALUE)

Indicates the position val ue assigned to the reference point of the spindle (home or
marker pulse).

Possiblevalues: £99999.99999 degrees.
By default, the CNC assumes avalue of 0.

MAXVOLT1 (P37) (MAXimum VOL Tage gear 1)

Indicates the anal og voltage corresponding to the maximum speed of range 1.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

By default, the CNC assumes avalue of 9500 (9.5 V).

MAXVOLT2 (P38) (MAXimum VOL Tage gear 2)

Indicates the anal og voltage corresponding to the maximum speed of range 2.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

By default, the CNC assumes avalue of 9500 (9.5 V).

MAXVOLT3 (P39) (MAXimum VOL Tage gear 3)

Indicates the anal og voltage corresponding to the maximum speed of range 3.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

By default, the CNC assumes a value of 9500 (9.5V).

MAXVOLT4 (P40) (MAXimum VOL Tage gear 4)

Indicates the anal og voltage corresponding to the maximum speed of range 4.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

The default setting of this parameter is 9500 (9.5V).
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GAIN UNIT (P41)

It indicatesthe units of the“PROGAIN”" (P23) and “DERGAIN” (P24) parameters

for thespindle.
0 = millivoltydegree
1 = millivolts/0.01degree

This parameter is used when working with the spindlein closed loop.

Avalueof “1” will beassigned whentheanal og voltagecorresponding toafollowing
error of 1 degree is very small. Therefore, the adjustment of machine parameters
“PROGAIN" and “DERGAIN" will be more critical (sensitive).

Thedefault valuefor this parameter isO (mV/degree).

By default, the CNC assumes avalue of 9500 (9.5 V).

ACFGAIN (P42) (AC-Forward GAIN)

Indicates whether the "DERGAIN (P24)" value isto be applied onto the variations
of following error(derivative gain) or onto the variations of programmed feedrate

(AC-forward).
NO = Itisappliedontothevariationsof following error (derivativegain).
FFGAIN
N + Analog output
Programmed PROGAIN *
Feedrate +
DERGAIN
Feedback

-

YES= Itisapplied onto the variations of programmed feedrate dueto ACC/

DEC (AC-forward).

FFGAIN

Programmed
Feedrate

MIO33B

DERGAIN

PROGAIN

Analog output

Feedback

The default value of this parameter is"NQO".
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M19TYPE (P43)

Thisparameter setsthetype of spindleorient (M 19) available.

It indicateswhether the spindle must be homed when switching from open to closed
loop or it is enough to home it once on power-up.

0 = The spindle must be homed every time when switching from open to closed
loop.

1 = Itisenough to home the spindle once on power-up.

The default valuefor this parameter is"0".
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3.3.3.2 MACHINE PARAMETERS FOR THE SECOND SPINDLE
These parameters are avail able on the lathe model CNC.
SPDLTYPE (P0) (SPinDLeTYPE)
Indicatesthe type of spindle output being used.
0=x10V DC.
1= 2-digit BCD code.
2= 8-digit BCD code.

By default, the CNC assumes £10V D.C. (value 0).

DFORMAT (P1) (Display FORMAT)

Not being used at thistime. Reserved for future applications.

MAXGEAR1 (P2) (MAXimum speed of GEAR 1)

Indi cates the maximum spindle speed assigned to the 1st range (M41).

Itisgivenin revolutions per minutes (r.p.m.) between 0 and 65535. By default, the

CNC assumesavalue of 1000 r.p.m. for this parameter.

MAXGEAR2 (P3) (MAXimum speed of GEAR 2)

Indi cates the maximum spindle speed assigned to the 2nd range (M42).

Itisgivenin revolutions per minutes (r.p.m.) between 0 and 65535. By default, the

CNC assumes avalue of 2000 r.p.m. for this parameter.

MAXGEAR3 (P4) (MAXimum speed of GEAR 3)

Indi cates the maximum spindle speed assigned to the 3rd range (M43).

Itisgivenin revolutions per minutes (r.p.m.) between 0 and 65535. By default, the

CNC assumes avalue of 3000 r.p.m. for this parameter.
MAXGEAR4 (P5) (MAXimum speed of GEAR 4)

Indicates the maximum spindl e speed assigned to the 4th range (M 44).

Itisgivenin revolutions per minutes (r.p.m.) between 0 and 65535. By default, the

CNC assumes avalue of 4000 r.p.m. for this parameter.

Thevalue assigned to “MAXGEARL” must be the lowest speed range and the one
assignedto“MAXGEAR4” that of the highest speed range. Whennot all four ranges
arerequired, usethelower onesstartingfrom“MAXGEAR1” and assign thehighest

one to the unused ranges.
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AUTOGEAR (P6) (AUTOmatic GEAR change)

Indicateswhether the change of rangeis generated automatically or not by the CNC
activating the M functionsM41, M42, M43 and M44.

NO =ItisNOT done automatically.
YES=Itisdoneautomatically.

By default, the CNC assumes NO for this parameter.
POLARM3 (P7) (POLARIty for M3)
POLARM4 (P8) (POLARIty for M4)

Indicates the sign of the spindle analog for M03 and M04.

+ = Positiveanalog.
- = Negativeanal og.

If thesameval ueisassignedto both parameters, the CNCwill output asinglepolarity
(OV to 10V) signal with theindicated sign.

By default, the CNC assigns “+” to “POLARM3” and “-” to “POLARMA4” .
SREVMO5  (P9)
MINSOVR  (P10)
MAXSOVR (P11)
SOVRSTEP (P12)
Not being used at thistime. Reserved for future applications.
NPULSES (P13) (Number of PULSES)

Indicates the number of pulses per revolution provided by the spindle encoder. O
meansthat thereisno spindle encoder.

Possible values: Integer val ues between 0 and 65535.

By default, the CNC assumes avalue of 1000 for this parameter.

DIFFBACK (P14) (DlFferential FeedBACK)
Indicateswhether the spindleencoder usesdifferential signals(doubleended) or not.

NO =They are NOT differential signals.
YES=They aredifferential signals.

By default, the CNC assumes YES.
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FBACKAL (P15) (FeedBACK ALarm)
Indicates whether the feedback alarm is OFF or ON.

OFF = Alarm off.
ON = Alarmon.

By default, the alarm is ON.

AXISCHG (P16) (AXISCHanGe)
Indicate the counting direction of spindle encoder. If correct, leave it asis; if not,
changeit from YESto NO or viceversa.
If thisparameter ischanged, parameter “LOOPCHG” (P26) must al so be changed so
the spindle does not “run away”.
Possible values: YES and NO.

By default, the CNC assumes NO.

DWELL (P17)

Indicates the dwell from the moment the “ENABLE” signdl is activated until the
analog voltageis sent out.

Itisgiveninmillisecondsand it admitsinteger values between 0 and 65535.

By default, the CNC assumes avalue of 0 (no dwell).

ACCTIME (P18) (ACCederation TIME)
Thisparameter isused when working with the spindlein closed loop and it indicates
the acceleration time given to reach the maximum speed (MAXVOLTL1 thru
MAXVOLT4) in each range. Thisvalue also represents the deceleration time.
Possible integer values between 0 and 65535 milliseconds.

Thedefault valuefor this parameter is0 (no accel eration or deceleration).

INPOSW (P19) (IN POSition Width)

Indicatesthewidth of the IN POSITION zonewhere the CNC considersthe spindle
to bein position when working in closed loop (M 19).

Possible values: 0 thru 99999.99999 degrees.

By default, the CNC assumes avalue of 0.01 degrees.
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INPOTIME (P20) (IN POsition TIME)

Indicatesthetimeperiod that the spindle must remaininthe” IN POSITION” zonein
order to consider it to bein position.

Thispreventsthe CNC from considering the spindleto bein position and executing
the next block on those machines where the spindle could just overshoot the “IN
POSITION” zone.

Itisgiveninmillisecondsand it admitsany integer value between 0 and 65535.

By default, the CNC assumes avalue of O for this parameter.

MAXFLWE1 (P21) (MAXimum FoLloWing Error)

I ndi catesthemaximumfollowingerror alowedfor thespindlewhenmovinginclosed
loop (M 19).

Possible values: 0 thru 99999.99999 degrees.
By default, the CNC assumes avalue of 30 degrees.

MAXFLWE2 (P22) (MAXimum FoLlowWing Error)

I ndi catesthemaximumfollowing error allowedfor thespindlewhen stoppedinclosed
loop (M 19).

Possible values: 0 thru 99999.99999 degrees.
By default, the CNC assumes avalue of 0.1 degrees.

PROGAIN (P23) (PROportional GAIN)

Indicates, the value of the Proportional Gain in millivolts per degree and it admits
integer values between 0 and 65535.

Itsval uerepresentstheanal og voltage corresponding to afollowing error of 1 degree
when working in closed loop (M19).

Thisvaueistakenfor the 1st rangeof spindlespeedsand the CNC calculatestherest
of the valuesfor the other ranges.

By default, the CNC assumes avalue of 1000mv/degree.
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Example:

Spindle machine parameter “MAXGEAR1” =500 rev/min. The desired speed
for aldegreeof following error isS=1000°/min (2.778 rev/rpm).

Analog voltagefor spindledrive: 9.5 V. for 500 rpm.
Analog voltage corresponding to S=1000°/min (2.778 rpm):
95V.
Anaog = ---------------- X 2.778 rev/min. = 52,782 mV.
500 rev/min.

Therefore, “PROGAIN" =53

DERGAIN (P24) (DERivative GAIN)

Indicates the value of the Derivative Gain. It isgivenin mV/10msec. and it admits
values between 0 and 65535.

Its value represents the anal og voltage (in millivolts) corresponding to achangein
followingerror of 1mm (0.040inches) in 10milliseconds. Thisanal og voltagewill be
added to the one cal culated for the the Proportional Gain.

It isagood ideato aso use the acc./dec. machine parameter “ACCTIME” for the
spindle (with avalue other than 0) if thisgain isto be applied.

By default, the CNC will assume avalue of O (derivative gain not applied).

FFGAIN (P25) (Feed-Forward GAIN)

Indicatesthe % of the anal og voltage due to the programmed feedrate. The rest will
depend uponthefollowing error. Both the Proportional and Derivative gainswill be
applied onto thisfollowing error.

The Feed-Forward Gain allows to improve the positioning loop minimizing the
followingerror, but it should not beused whenthe* ACCTIME” machine parameter
for the spindleisactive (acc/dec. being applied).
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Possible values: Integers between 0 and 100.

Usually, avaluebetween 40% and 60% is assigned depending mainly on thetype of
machineand itscharacteristics.

By default, the CNC assumesavalue of O for this parameter (no Feed-Forward gain
applied).

LOOPCHG (P26) (LOOP CHanGe)

Indicatesthe sign of theanal og output. If correct, leaveit asis; if not, changeit from
YESto NO or viceversa.

Possible values: YES and NO.
By default, the CNC assumes NO.

MINANOUT (P27) (MINimum ANaog OUT put)
Indicates the minimum valuefor the spindle anal og output.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and 32767
which corresponds to an anal og voltage of 10V.

MINANOUT | Minimum Analog
1 0.3mV.
3277 1 V.
32767 10 V.

By default, the CNC assumes avalue of O for this parameter.
SERVOFF (P28) (SERVo0 OFFset)
Indicatesthe anal og offset valuefor the spindledrive.

[tisgivenin D/A converter unitsand it admitsinteger valuesbetween O and +32767
which correspondsto an analog voltage of +10V.

SERVOFF Offset
-32767 10 V.
3277 1V
1 0.3mV.

3277 1V,
32767 10 V.

By default, the CNC assumes avalue of O (no offset being applied).
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LOSPDLIM (P29) (LOwer SPinDleLIMit)
UPSPDLIM (P30) (UPper SPinDIeLIMit)

Indicatetheupper andlower limitsof theactual spindlespeed sothe CNC can* notify”
the PLC (by meansof the* REV OK” signal) that theactual spindlerpmsarethesame
asthe programmed ones.
[tisgivenin % and it admitsinteger values between 0 and 255.
By default, the CNC assigns avalue of 50 to “LOSPDLIM” and avalue of 150 to
“UPSPDLIM”.

DECINPUT (P31) (DECeleration INPUT)

Indicates whether or not the spindle has a home switch to synchronize the spindle
when working in M 19.

NO = It has NO home switch.
Y ES = It has ahome switch.

By default, the CNC assumes Y ES.

REFPULSE (P32) (REFerence PULSE)
Indi catesthetypeof marker pulsel oto synchronizethespindlewhenworkinginM 19.
+ Positivepulse (5V).
- Negative pulse (OV).

By default, the CNC assumes“+”.

REFDIREC (P33) (REFerencing DIRECtion)
Indicatesthe rotating direction when synchronizing the spindle during M 19.

+ Positivedirection.

Negativedirection.
By default, the CNC assumes“+”.

REFEED1 (P34) (REferencing FEEDrate 1)

Indicatesthe spindl€e’ s positioning speed when in M 19 and the synchronizing speed
until it findsthe home switch.

Possiblevalues: 0.00001 thru 199999.99999 degrees/min.
By default, the CNC assumes a value of 9000 degrees/min.
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REFEED2 (P35) (REferencing FEEDrate 2)

Indicatesthe synchronizing speed of the spindleafter hittingthehomeswitchand until

it findsthe marker pulse.
Possiblevalues: 0.00001 thru 99999.99999 degrees/min.
By default, the CNC assumes avalue of 360 degrees/min.

REFVALUE (P36) (REFerence VALUE)

Indicates the position val ue assigned to the reference point of the spindle (home or

marker pulse).
Possiblevalues: £99999.99999 degrees.
By default, the CNC assumes avalue of 0.

MAXVOLT1 (P37) (MAXimum VOLTagegear 1)
Indicates the anal og voltage corresponding to the maximum speed of range 1.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

By default, the CNC assumes avalue of 9500 (9.5 V).

MAXVOLT2 (P38) (MAXimum VOLTagegear 2)
Indicates the anal og voltage corresponding to the maximum speed of range 2.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

By default, the CNC assumes avalue of 9500 (9.5 V).

MAXVOLT3 (P39) (MAXimum VOL Tage gear 3)
Indicates the anal og voltage corresponding to the maximum speed of range 3.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

By default, the CNC assumes a value of 9500 (9.5V).

MAXVOLT4 (P40) (MAXimum VOL Tage gear 4)
Indicates the anal og voltage corresponding to the maximum speed of range 4.
Itisgiveninmillivoltsand it admits any integer between 0 and 9999.

The default setting of this parameter is 9500 (9.5V).
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GAIN UNIT (P41)

It indicatesthe units of the“PROGAIN” (P23) and “DERGAIN” (P24) parameters
for thespindle.

0
1

millivoltsdegree
millivolts/0.01degree

This parameter is used when working with the spindle in closed |oop.

Avaueof “ 1" will beassigned whentheanal og voltagecorresponding toafollowing
error of 1 degree isvery small. Therefore, the adjustment of machine parameters
“PROGAIN” and “DERGAIN" will be more critical (sensitive).

Thedefault valuefor this parameter isO (mV/degree).

By default, the CNC assumes avalue of 9500 (9.5 V).

ACFGAIN (P42) (AC-Forward GAIN)

Indicates whether the "DERGAIN (P24)" value isto be applied onto the variations
of following error(derivative gain) or onto the variations of programmed feedrate

(AC-forward).
NO = Itisappliedontothevariationsof following error (derivativegain).
FFGAIN
N + Analog output
Programmed PROGAIN *
Feedrate +
DERGAIN
Feedback

<

YES= Itisapplied onto the variations of programmed feedrate dueto ACC/

DEC (AC-forward).
FFGAIN
+ Analog output
DERGAIN
+
Programmed + PROGAIN
Feedrate

Feedback

MIO33B

The default value of this parameter is"NO".
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M19TYPE (P43)

Thisparameter setsthetype of spindleorient (M 19) available.

It indicateswhether the spindle must be homed when switching from open to closed
loop or it is enough to home it once on power-up.

0 = The spindle must be homed every time when switching from open to closed
loop.

1 = Itisenough to home the spindle once on power-up.

The default valuefor this parameter is"0".
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3.3.3.3 MACHINE PARAMETERS FOR AUXILIARY SPINDLE

MAXSPEED (P0) (Maximum SPEED)

Indicatesthemaximum speed of theauxiliary spindle. Itisgiveninrpmsandit admits
any integer value between 0 and 65535.

Itsdefault valueis 1000 rpms.

SPDLOVR (P1) (SPindie OVeRide)

Indicates whether or not the spindle override buttons of the front panel affects the
current speed of the auxiliary spindle when active.

NO = They do not alter the current spindle speed.

YES= They do alter it. The CNC will apply the values set for machine
parameters for the main spindle"MINSOVR" (P10), "M AXOVR"

(P11) and "SOVRSTEP" (P12).

By default, This parameter isset to NO.

MINANOUT (P2) (MINimum ANaog OUT put)
Indicates the minimum value for the spindle anal og outpui.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and 32767
which corresponds to an anal og voltage of 10V.

MINANOUT Minimum Analog
1 0.3mV.
3277 1 V.
32767 10 V.

By default, the CNC assumes avalue of O for this parameter.
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SERVOFF (P3) (SERVo0 OFFset)
Indi cates the anal og offset valuefor the spindledrive.

Itisgivenin D/A converter unitsand it admitsinteger values between 0 and +32767
which corresponds to an analog voltage of +10V.

SERVOFF Offset
-32767 10 V.
3277 1V
1 0.3 mV.

3277 1V
32767 10 V.

By default, the CNC assumes avalue of 0 (no offset being applied).

MAXVOLT (P4) (MAXimum VOLTage)

I ndi catestheanal og voltage corresponding to themaximum speed defined by machine
parameter " MAXSPEED".

Itisgiveninmillivoltsand it admits any integer value between 0 and 9999.

Itsdefault valueis 9500 (9.5V).
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3.34 MACHINE PARAMETERS FOR THE SERIAL PORTS

BAUDRATE (P0)

Indicates the communication speed, in baud, between the CNC and the peripherals.
Thecodeis:

110 baud
150 baud
300 baud
600 baud
1200 baud
2400 baud
4800 baud
9600 baud
19200 baud
38400 baud  (only when using CPU-Turbo)
reserved
reserved
reserved

PR
NEBowo~wousrwNhrRO

By default, the CNC assumes avalue of 7 (9600 baud).

NBITSCHR (P1) (Number of BITS per CHaRacter)
Indicatesthe number of databits per transmitted character.

0 = Usesthe 7 least significant bitsof an 8-bit character. It isused when
transmitting standard ASCI I characters.

1 = Usesall 8 bitsof thetransmitting character. Used when transmitting
special characters whose codes are greater than 127.

By default, the CNC assumes avalue of 1 (8 bits).

PARITY (P2)

Indicatesthetype of parity check used.

0 = No parity.
1 = Odd parity.
2 = Evenparity.

By default, the CNC assumes avalue of O (no parity).
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STOPBITS (P3)

Indicates the number of stop bitsat the end of each transmitted word.

0 = 1STOP hit.
1 = 2STOP hits.

By default, the CNC assumes avalue of 0 (1 STOP bit).

PROTOCOL (P4)
I ndi cates the type of communications protocol to be used.
0 = Communicationsprotocol for general device.
1 = DNC protocol.
2= Communications protocol for FAGOR floppy disc unit.

By default, the CNC assumes avalue of 1. (DNC protocol).

PWONDNC (P5) (PoWer-ON DNC)
Indicates whether the DNC feature will be active on power-up or not.

NO = Not active on power-up.
YES = Active on power-up

By default, the DNC feature WILL be active on power-up (YES).

DNCDEBUG (P6)

Indicates whether the debugging feature for DNC communicationsis active or not.
When thisfeatureisNOT active, the CNC WILL abort DNC communicationsif they
are not established within aninternally set period of time.

It is advisable to use this safety feature in all DNC communications. It could be
deactivated in the debugging process.

NO = Debug NOT active. CNC time-out active.
YES = Debug active. CNC time-out not active.

By default, the DEBUG will NOT be active.

ABORTCHR (P7) (ABORT CHaRacter)

Indi catesthecharacter used to abort communi cationswith general peripheral device.

0 = CAN
1= EOT

By default, the CNC assumes avalue of O for this parameter.
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EOLCHR (P8) (EndOf Line CHaRacter)

Indicates the character used to indicate “end of line” when communicating with
general peripheral device.

O=LF

1=CR

2=LF-CR

3=CR-LF

By default, the CNC assumes avalue of 0.

EOFCHR (P9) (End Of File CHaRacter)

Indicatesthecharacter usedtoindicate” end of text” (end of file) when communicating
with ageneral peripheral device.

0=EOT
1=ESC
2=SUB
3=ETX

By default, the CNC assumes avalue of O for this parameter.

XONXOFF (P10)

Indicates whether the XON-X OFF communications protocol is active or not when
operating with ageneric peripheral.

ON =ltisactive.
OFF =1t isNQOT active.

By default, XON-XOFF is ON.
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3.35 MACHINE PARAMETERS FOR THE PLC

WDGPRG (P0O) (Watch-DoG PRoGram)
Indicates the Watch-dog time-out period for the main PLC program.
Itisgiveninmillisecondsand it admitsinteger values between 0 and 65535.

By default, the CNC assumes avalue of O for this parameter.

WDGPER (P1) (Watch-DoG PERiodic)
Indicates the Watch-Dog time-out period for the periodic module of the PLC.
Itisgiveninmillisecondsand it admitsinteger values between 0 and 65535.

By default, the CNC assumes avalue of O for this parameter.

USERO (P2)
USER23 (P25)
Parameters* USERO” thru“USER23” do not mean anythingtothe CNC. They could

contain the type of information that the OEM may find necessary to customizethis
machine, such as:

Information about type of machine

PL C program version
Etc.

Thisinformation can be accessed from the PL C program by meansof the* CNCRD”
high-level instruction.

Possiblevalues;

USERO (P2) thru USER7 (P9) . Integers between 0 and 255.
USERS (P10) thru USER15 (P17) . Integers between 0 and 65535.
USER16 (P18) thru USER23 (P25)  : £99999.9999 mm or +3937.00787 inches.

By default, the CNC assigns avalue of 0 to these parameters.
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CPUTIME (P26)

This parameter is used when the PLC does not have its own CPU and it indicates
the time the system CPU dedicatesto the PLC.

Possiblevalues: 0= 1 millisecond every 8 samplings.
1 =1 millisecond every 4 samplings.
2=1millisecond every 2 samplings.
3 =1 millisecond every sampling.
The sampling period is determined by the general machine parameter
"LOOPTIME".
Hence, for asampling period of 4 msec. and a CPUTIME=0, the system CPU
dedicates 1 millsecond every 8 samplings (thus, 32 milliseconds) to the PLC.

The default value for this parameter is"0".

PLCMEM (P27) (PLC MEMORY)

Itindicatesthe percentage (%) of EEPROM memory used to storethe PL C program.

ThisEEPROM memory storesthefollowing information.

*  ThePLC program as mentioned above.

*  ThePages(screens) and Symbol screated withthe Graphic Editor. Thepercentage
of EEPROM memory space dedicated to this is established by the machine
parameter "PAGESMEM".

*  Thepart-programsof the CNC in theremaining free EEPROM memory space.

Possibleinteger values: between 0 and 100.

Thedefault valuefor this parameter is 50.

Atention:

Changing this parameter can cause items previously stored in EEPROM
memory to belost.

Toavoidthis, proceed asfollows:

1.- Transfer the datafrom the EEPROM to a periphera or PC.
2.- Change the setting of "PAGESMEM" and "PLCMEM".
3- Press[SHIFT] [RESET].

4.- Re-enter all the data back into the EEPROM.
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3.3.6 MISCELLANEOUS (M) FUNCTION TABLE

The number of M functionsin thistableis determined by the general machine parameter
“NMISCFUN", being possible to define up to 255 M functions.

It must borne in mind that functions: M00, M01, M02, M03, M04, M05, M06, M8, M9,
M19, M30, M41, M42, M43 and M44, besideswhat isidicated in thistabl e, have specific
meanings when programming the CNC.

a N
FAGOR 3
(M _FUNCTION TABLE P..... N..... [ 1150 )
| 14
Miscellaneous Function Subroutine Customizing Bits
2272 S0000 00000000
heeed 50000 00000000
27 50000 00000000
27 50000 00000000
27 50000 00000000
2072 50000 00000000
2072 50000 00000000
2072 50000 00000000
27 50000 00000000
27 50000 00000000
27 50000 00000000
207? 50000 00000000
2072 50000 00000000
2072 50000 00000000
27 50000 00000000
27 50000 00000000
27 50000 00000000
207? 50000 00000000
207? 50000 00000000
707° 50000 00000000
| CAP INS
EDIT MODIFY FIND ERASE LOAD SAVE
\. J
. ENREIENENERRE
g L

Each miscellaneousfunction will be called by itsM number.

Possiblevalues: Integers between 0 and 9999. The undefined table elements will be
shown as M?7?7??.

A subroutine can be associated with each M function and it will beindicated by theletter
S.

Possiblevalues: Integers between 0 and 9999. If Oisassigned to thisfield, it means
that thereisno associated subroutine.
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Thethird field consistsof 8 customizing bits called bitO thru bit7:

*

7)

BIT O:

BIT 1

BIT 2:

BIT 3:

BIT 4:

* * * * * % *

0)

I ndi cateswhether the CNC mustwait or not for theAUX END signal (M
done) to consider it executed and go on to the next program block

0= It waitsfor the AUX END signal.
1 =1t does NOT wait for AUX END.

I ndicateswhether theM functionisexecuted beforeor after themovement
block whereit isprogrammed.

0 = It isexecuted before the move.
1 = It isexecuted after the move.

Indicates whether the M function interrupts the block preparation (the
CNC reads 20 blocks ahead of their execution) or not.

0 =1t does NOT interrupt the block preparation.
1 =Itinterruptsthe block preparation.

I ndicateswhether the M function isexecuted or not after the associated
subroutineisexecuted.

0 = ltisexecuted after the associated subroutine.
1=0ONLY the associated subroutineis executed.

When bit"2" hasbeen setto"1", it indicateswhether block preparation
isto beinterrupted until the execution of the M function beginsor until
it ends (until the M-done signal isreceived).

0 = Itinterrupts block preparation until the execution of the "M"
functionbegins.
1 = It interrupts block preparation until the "M-done" signal

(AUXEND) isreceived.

BITs5thru 7: Not being used at thistime.

When executing an M functionwhich hasnot been definedinthe M table, theprogrammed
function will be executed at the beginning of the block and the CNC will “wait” for the
“AUXEND” signal to continue the execution of the program.
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3.3.7 LEADSCREW ERROR COMPENSATION TABLE

TheCNCwill provideatablefor each oneof theaxeshaving leadscrew compensation. This
typeof compensationisactivated by setting machineparameter “L SCRWCOM?” for those
axes.

Thenumber of points(upto 255) affected by thiscompensation must beindicated by axis-
machine-parameter “NPOINTS".

FAGOR a

(COMPENSATION AXIS X P..... N.... [11:50

ERROR POINT POSITION ERROR

3

P S
38883833833338838
8888888888888888

R

S

S

(=]

[ CAP INS MM

MM /
INCH

\_ J
‘FIHF2||F3 ‘F4|‘F5’ F6|[F7|

EDIT MODIFY FIND INITIALIZE LOAD SAVE

MIO36

Eachtableparameter representsonel eadscrew point to becompensated. Each onedefines:
The axis position for that L eadscrew point with respect to Machine Reference ZERO.

Possiblevalues: +£99999.9999 millimeters.
+3937.00787 inches.

Theleadscrew error in thispoint.

Possiblevalues: +£99999.9999 millimeters.
+3937.00787 inches.
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When defining theleadscrew compensati ontabl e, thefol lowing requirementsmust bemet:

*  Theaxispointsmust bein sequential order starting fromthemost negative (least
positive) point to be compensated.

*  For those points outside the compensation zone, the CNC will apply the
compensation val ue corresponding to the tabl e point closest to them.

*  The Machine reference POINT (HOME or marker pulse location) must be
assigned an error 0,

*  Theerror differencebetween two consecutive poi ntsmust not begreater thanthe
distance between them (maximum slope= 100%).
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3.3.8 CROSS COMPENSATION PARAMETER TABLE

Thisaxis offers cross compensation for the axes. To apply it, define the axis causing the
position variationsby setting thegeneral machineparameter “MOV AXIS’ and definethe
axis suffering those position variations by setting the general machine parameter
“COMPAXIS".

Both parameters must be defined for thistableto be active. The number of compensation
points (up to 255) will be defined by setting axis-machine parameter “NPCROSS’".

Each parameter of thistable defines:

r R
(CROSSED COMP. TABLE P... N..... [ 11:50 )
| 114
ERROR POINT POTICION ERROR
POO1 X 0.0000 EV 0.0000
P002 X 0.0000 EV 0.0000
PO03 X 0.0000 EV 0.0000
P004 X 0.0000 EV  0.0000
PO05 X 0.0000 EV  0.0000
PO06 X 0.0000 EV  0.0000
P007 X 0.0000 EV 0.0000
PO08 X 0.0000 EV 0.0000
PO09 X 0.0000 EV 0.0000
P010 X 0.0000 EV  0.0000
PO11 X 0.0000 EV  0.0000
P012 X 0.0000 EV  0.0000
PO13 X 0.0000 EV 0.0000
P014 X 0.0000 EV  0.0000
PO15 X 0.0000 EV 0.0000
PO16 X 0.0000 EV  0.0000
P017 X 0.0000 EV  0.0000
P018 X 0.0000 EV  0.0000
PO19 X 0.0000 EV 0.0000
P020 X 0.0000 EV  0.0000
| CAP INS MM
EDIT MODIFY FIND INITIALIZE LOAD SAVE IMN’\CAI—/i
\_ J
[FlHF2||F3 [F4HF5] F6|[F7|
B L
g /

The position of the point selected on the “ guilty” axis (defined by “MOVAXIS” will be
refered to the Machine Reference Zero.

Possiblevalues; +99999.9999 millimeters.
+3937.00787 inches.

The error generated on the axis defined by “COMPAXIS’ when the “guilty” one is
positioned inthispoint.

Possiblevalues; +99999.9999 millimeters.
+3937.00787 inches.
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When defining the different tabl e points, the following requirements must be met:

*  Theaxispointsmust bein sequential order starting fromthemost negative (least
positive) point to be compensated.

*  For those points outside the compensation zone, the CNC will apply the
compensation val ue corresponding to the tabl e point closest to them.

*  The Machine reference POINT (HOME or marker pulse location) must be
assigned an error 0.

When both |eadscrew and crosscompensationsareapplied onthesameaxis, the CNC wil|
apply the sum of the two.
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4. CONCEPTS

Atention:

Itishighly recommended to savethemachineparametersinaperiphera device
or computer in order to avoid losing them by replacing modules, checksum
errors, operator errors, etc.

4.1. AXES AND COORDINATE SYSTEMS

Giventhat the objective of the CNCisto control the movement and positioning of axes, it
isnecessary to determine the position of the point to be reached through the coordinates.

TheCNC 8050allowsyouto useabsolute, relative or incremental coordinatesthroughout
the same program.

411 NOMENCLATURE OF THE AXES

The axes are named according to DIN 66217.

Characteristics of the system of axes:
* X & Y: man movementson the main work plane of the machine.

* 7 parallel tothe main axisof the machine, perpendicular tothemain XY
plane.

*  U,V,W: auxiliary axesparallel to X,Y, Z respectively

*  A,B,C: rotary axeson each of the X,Y, Z axes.
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In the figure (below) an example of the nomenclature of the axes on amilling-profiling
machinewith atilted table.
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412 SELECTION OF THE AXES

Of the 9 possible axes which can exist, the CNC FAGOR 8050 allows the manufacturer

to select up to 6 of them.

When selecting 6 axes, at | east oneof them must beeither aGANTRY axisor commanded

fromthe PLC.

Moreover, all theaxesshould besuitably defined aslinear/rotary, etc. throughthemachine

parameters of axeswhich appear in the Installation and Start-up Manual.

There is no limitation to the programming of the axes, and interpolations can be made

simultaneously with up to 5 axes.

Mill example:

Themachinehasthreeregular linear axes: X, Y and Z, onelinear U axiscontrolled by

the PLC, an analog Spindle (S) and an electronic handwheel .

"AXIS" general parameter setting:

AXIS1(PO)=1 X axis with feedback connected to X1 and output O1
AXIS2 (P1)=2 Y axis with feedback connected to X2 and output O2
AXIS3(P2) =3 Zaxis with feedback connected to X3 and output O3
AXIHA (P3) =4 U axis with feedback connected to X4 and output O4

AXIS5 (P4) =10 Spindle(S) withfeedback connectedto X5(1-6) & output O5

AXI1S6 (P5) = 0

AXIS7 (P6) =11 Handwheel associated with feedback connector X6(1-6)

AXIS8 (P7) =0

The CNC activates amachine parameter tablefor each axis (X, Y, Z, U) and another

onefor thespindle (S).

Axismachine parameter "AXISTY PE" must be set asfollows:

X axis AXISTYPE (P0) = 0
Y axis AXISTYPE (P0) = 0
Z axis AXISTYPE (P0) = 0
Uaxis AXISTYPE (P0) =5

Regular linear axis
Regular linear axis
Regular linear axis

Regular linear axis controlled by the PLC

Spindle machine parameter "SPDLTY PE" must be set asfollows:

SPDLTYPE (P0) = 0

Also, their corresponding"DFORMAT" parameter must beset accordingly indicating

the way they will appear on the CRT.

+10V analog output
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Latheexample:

Themachinehastworegular linear axes: X andZ,a"C" axis, ananalog spindle(S) and
anauxiliary spindle(livetool).

"AXIS" general machine parameter setting:

AXIS1(PO)=1 X axis feedback connected to X1 and output O1
AXIS2(P1) =3 Zaxis feedback connected to X2 and output O2
AXIS3 (P2) =10 Spindle(S) feedback connected to X3 and output O3
AXISA(P3) =9 "C" axis feedback connected to X4 and output O4
AXIS5 (P4) =13 Aux.spindle  feedback connected to X5(1-6) & output O5
AXIS6 (P5) =0

AXIS7 (P6) =0

AXIS8 (P7)=0

The CNC activatesamachineparameter tablefor eachaxis(X, Z, C), onefor themain
spindle (S) and another onefor the auxiliary spindle.

Axismachine parameter "AXISTY PE" must be set asfollows:
X axis AXISTYPE (P0O) =0 Regular linear axis
Zaxis AXISTYPE (PO) =0 Regular linear axis
Caxis AXISTYPE (P0)=2 Regular rotary axis
Machine parameter "SPDLTY PE" for the main spindle must be set asfollows:
SPDLTYPE (P0) =0 +10V analog output.

Also, their corresponding"DFORMAT" parameter must beset accordingly indicating
the way they will appear on the CRT.
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413 GANTRY AXES, COUPLED AND SYNCHRONIZED AXES

GANTRY axes

Gantry axesareany two axesthat, dueto theway themachineisbuilt, must movetogether
in synchronism. For example: bridgetypemills.

Only themovementsof oneof thoseaxesmust beprogrammedanditiscalledthemainaxis.
The other axisisreferred to as"dave axis".

In order to operate thisway, it is necessary to have the machine parameter "GANTRY"
corresponding to both axes set asfollows:

Parameter "GANTRY" of themain axisset to "0".
*  Parameter"GANTRY" of thed aveaxismustindicatewhichaxisisits"master" (or main
axis).

Also, axis machine parameter "MAXCOUPE" of the dave axis must indicate the
maximum allowed difference between the following errors of both axes.

Itispossible to have morethan one pair of gantry axes.

Example of abridge type milling machine with two Gantry axes (X-U, Z-W).

‘ Machineparameters:
W

Xaxiss  GANTRY=0
Uaxis: GANTRY=1

Zaxiss. GANTRY=0
Waxis. GANTRY=3
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COUPLED axes and SYNCHRONIZED axes

Coupled or synchronized axesaretwo or more axeswhich arenormally independent, but,
sometimes need to be moved at the same time and in synchronism (temporarily slaved,
versus permanently as by machine parameter). For example on multi-spindle milling
machines.

Coupled axes:

With function G77 it is possible to define which axes are to be coupled (temporarily
slaved) by indicating the main axisand its subordinates or slave axes.

It is possible to couple more than two axes to each other, to have several different
electronic couplings (slaving), to add anew slave to the ones previously slaved, etc.

With function G78, it is possible to decouple (unslave) one or all of the axes slaved
temporarily; that isby meansof G77, and not by machineparameter GANTRY (which
whoud be "permanent” slaving).

Synchronized axes:

Theaxesare synchronized by the PLC, by activating the CNC input "SY NCHRO" of
the axisto becomethe dave.

To be able to do this, machine parameter "SYNCHRO" of that axis must be set
indicating which axiswill beits master (or main axis).

Itispossibleto couple (slave) morethan two axesto each other, to have several other
axesslavedtoeach other, to add anew slaveto existing ones, etc; but, they will always
be slaved to the axes determined by the corresponding machine parameters:
"SYNCHROQO".

Todecouple (unslave) oneof theslaved axes, the corresponding " SY NCRO" input of
the CNC must be deactivated.

Exampleof amulti-spindle bridgetype milling machinewith two pairsof slaved axes(Y -
V, Z-W). The two possible slaving methods are shown below:

Slaving (by program):

G77Y V
G77ZW

Synchronism (by external signal):

Y axis: SYNCHRO=0
V axiss SYNCHRO=2

Zaxis. SYNCHRO=0
Waxis: SYNCHRO=3

If themachinehastheX, Y, Z,V, W axes, thefollowing signalsmust beactivated (logic
state"1") at the PLC:

SYNCHRO4 to davethe V axistothe Y axis.
SYNCHROS to dave the W axisto the Z axis.

Page
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414 RELATIONSHIP BETWEEN THE AXES AND THE JOG KEYS

TheMill model CNC has5 pairs of JOG keys and the Lathe model has 4 pairs of keysto
jog the axes of the machine.

3 (xJ(v-)(z-)[¢-])(5-)
Mill Model LatheModel

TheX,Y and Z axesslwaysusetheir own denomination; the" C" axisof alathemodel uses
the [3+] and [3-] keysand therest of the axes depend on the chosen name.

Thelogical orderiss XY ZUV WA BC.
Examples:
A milling machinehasthe X Y Z U B axes.

[X+] and [X-] keysfor the X axis
[Y+] and[Y-] keysfor the Y axis
[Z+] and [Z-] keysfor the Z axis
[4+] and [4-] keysfor the U axis
[5+] and [5-] keysfor the B axis.

A laser machinehasthe X Y A B axes.

[X+] and [X-] keysfor the X axis
[Y+] and[Y-] keysfor theY axis
[Z+] and [Z-] keysfor the A axis
[4+] and [4-] keysfor the B axis

A punch presshasthe X Y C axes

[X+] and [X-] keysfor the X axis
[Y+] and [Y-] keysfor the Y axis
[Z+] and [Z-] keysfor the C axis

A lathe hasthe X Z U A axes

[X+] and [X-] keysfor the X axis
[Z+] and [Z-] keysfor the Z axis
[3+] and [3-] keysfor the U axis
[4+] and [4-] keysfor the A axis

A lathe hasthe X Z U C axes

[X+] and [X-] keysfor the X axis
[Z+] and [Z-] keysfor the Z axis
[4+] and [4-] keysfor the U axis
[3+] and [3-] keysfor the C axis.
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4.2 FEEDBACK SYSTEMS

The various feedback inputs available at the FAGOR 8050 CNC admit sinewave and
squarewavedifferential signalsfromfeedback systems.

The following axis machine parameters indicate the type of feedback system and the
resolution utilized for each axis.

When using linear feedback devices

"PITCH" (P7)
"NPULSES" (P8)
"DIFFBACK" (P9)

"SINMAGNI" (P10)
"FBACKAL" (P11)

Ballscrew pitch or that of the linear scale being used

=0

Indicateswhether thefeedback deviceusesdifferential signals
(double ended) or not.

Feedback multiplying factor applied by the CNC.

Feedback alarm (only with differential signals).

When using rotary encoders:

"PITCH" (P7)
"NPULSES" (P8)
"DIFFBACK" (P9)

"SINMAGNI" (P10)
"FBACKAL" (P11)

Number of degrees per encoder turn.

Number of pulses (lines) per encoder turn.

Indicateswhether thefeedback deviceusesdifferential signals
(double ended) or not.

Feedback multiplying factor applied by the CNC.

Feedback alarm (only with differential signals).

Next, thefeedback counting speed (frequency) limitationisdescribed aswell ashow to set
these machine parametersfor the axes.
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42.1 COUNTING SPEED LIMITATIONS

Sinewavesignals

The maximum counting speed (frequency) for sinewave feedback is 50KHz.
Themaximum feedratefor each axiswill depend uponthesel ected resolutionandthe
signal pitch(distanceper pulse) inusewhilewithrotary encodersitwill dependonthe
number of pulses per revolution.

Example1:

When usingaFAGOR linear scale, thesignal pitchis20 pum. Therefore, witha
counting resolution of 1 um, the maximum feedrate will be:

20 um/pulse x 50000 pulses/sec = 1m/sec = 60 m/min.
Example2:

Whenusingarotary tablewithaFA GOR sine-waveencoder of 3600 pulses/rev.,
the maximum feedrate for a1um resolution will be:

360 degrees/turn

x 50,000 pulses/sec. x 60 sec/min.= 300,000 degrees/min.
3,600 pulses/turn

Squarewavesignals

The maximum frequency (speed) for squarewave differential feedback is425 KHz.
with aseparation of 450 nsbetween A and B flanks. Whichisequivalent to 90°+20°.

Themaximum feedratefor each axiswill depend uponthesel ected resolutionandthe
signal pitch (distance per pulse) in use.

Whenusing FAGOR linear scales, their intrinsic speed limitis60 m/min (2362 inch/
min).

When using FAGOR rotary encoders, their intrinsic output frequency limit is
(200K 2).
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422 RESOLUTION

TheFAGOR 8050 CNC providesanumber of machineparametersfor theaxesandfor the
spindleinorder to establish the counting resol ution of each oneof theaxesandthespindle.

PITCH (P7)

Definesthe pitch of the ballscrew or the linear feedback device (scale) being used.
WhenusingaFAGOR scale, thesignal pitchtobeentered herewill beeither 20 um
or 100 pm.

When dealing with arotary encoder, it must indicate the number of degrees per

encoder turn. For example, if theencoder ismounted onto amotor witha1/10 gear
reduction, this parameter must be set to 360%10 = 36.

NPUL SES (P8) (Number of PUL SES)
Indicatesthe number or pulses/rev provided by therotary encoder. Enter aval ue of
0 when using linear scales. When using gear ratios, the whole assembly must be
taken into account when calculating thisvalue.

SINMAGNI (P10) (S| Nusoidal MAGNIfication)

Indicatesthe multiplying factor (x1, x4, x20, etc.) that the CNC must apply only to
sinewavefeedback signals.

Set this parameter to "0" when using squar ewave feedback signals and the CNC
will always apply ax4 multiplying factor.

Thecounting resolutionfor each axiswill bedefined by meansof thecombination of these
parameters as shown in thefollowing table:

PITCH NPUL SES SINMAGNI
Squarewave encoder Leadscrew pitch # pulses 0
Sinewave encoder Leadscrew pitch # pulses Multiplying factor
Squarewave scale Scale pitch 0 0
Sinewave scale Scale pitch 0 Multiplying factor
Page Chapter: 4 Section:
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Example 1: Resolution in " mm" with squar e-wave encoder

Wewould liketo obtain a2um resol ution by using asquare-wave encoder mounted on
5 mm pitch ballscrew.

Sincethe CNC appliesax4 multiplyingfactor to square-wavesignals, wewouldrequire
an encoder which provides the following number of pulses (lines) per turn.

Ballscrew pitch 5000 pm/rev
# of pulses= = e = 625 pulsesirev.
Multiplying Factor X Resolution 4x 2 Mm/pulse

INCHES=0 PITCH=5 NPULSES=625 SINMAGNI =0

Although the CNC accepts a maximum square-wave frequency of 425 KHz, when
using FAGOR sguare-wave rotary encoders their output frequency is limited to
200K Hz; thus, the maximum possible feedrate (F) will be:

200,000 pulses/sec x 60 sec/min. x 5 mm/rev.
F= =96 m/min.
625 pulses/rev.

Example 2: Resolution in " mm" with sine-wave encoder

We would like to obtain a 2um resolution by using a 250-line sine-wave encoder
mounted on 5 mm-pitch ball screw.

Wemust cal culatethemultiplyingfactor"SINMAGNI" tobeapplied by theCNCtothe
pulses provided by the encoder in order to obtain the desired resolution.

Ballscrew pitch 5000 MM
SINMAGNI = = =10
Number of pulses x Resolution 250x 2 MM

INCHES=0 PITCH=5 NPULSES=250 SINMAGNI =10

Themaximum output frequency of FAGOR sine-waverotary encodersis200K Hz; but
the CNC accepts a maximum sine-wave frequency of 50 KHz. Thus, the maximum
possiblefeedrate (F) will be:

50,000 pulses/sec x 60 sec/min. x 5 mm/rev.
F= =60 m/min.
250 pulses/rev.

Chapter: 4 Section: Page
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Example 3: Resolution in " mm" with sguar e-wavelinear scale

Sincethe CNC appliesax4 multiplying factor to square-wave signals, we must select
alinear transducer whose grading pitch is4 timesthe desired resolution.

FAGOR linear scales use a grading pitch of either 20 um or 100 pm. Therefore, the
resolution that can be obtained with them are: 5 pum (20/4) or 25 pm (100/4).

Consequently:
INCHES=0 PITCH=20o0r 100 NPULSES=0 SINMAGNI =0

The CNC'smaximum square-wavefeedback i nput frequency is425 KHz which means
that the maximum feedrate obtainable with a20 pm pitch scaleis:

Maximum Feedrate = 425,000 pulses/sec x 20um/pulse = 8500 mm/sec. 510 m/min.

However, when using FAGOR linear scales, the maximum feedrateislimited by their
own characteristicsto 60 m/min.

Example4: Resolution in " mm" with sine-wavelinear scale

We have asine-wave linear scale and we would like to obtain 1 pm resolution.

Wemust cal culatethemultiplying factor"SINMAGNI" tobeapplied by the CNCtothe
pulses provided by thelinear scalein order to obtain the desired resol ution.

Scale pitch 20 Um
SINMAGNI = = =20
Resolution 1pm

INCHES=0 PITCH=20 NPULSES=0 SINMAGNI =20

The CNC'smaximum sine-wavefeedback input frequency is50 KHz which meansthat
the maximum feedrate obtainable with a20 um pitch scaleis:

Maximum Feedrate = 20 pm x 50,000 pulses/sec = 1000 mm/sec = 60 m/min

When using FAGOR linear scales, the maximum feedrate is limited by their own
characteristicsto 60 m/min.
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Example 5: Resolution in "inches' with squar e-wave encoder

Calculatethenecessary square-waveencoder linecount and parameter settingstoobtain
a0.0001 inch counting resol ution on a4 pitch ballscrew (4 turng/inch=0.25inch/rev.).

Ballscrew pitch 0.25 inch/rev.
# of pulses= = = 625 pulsesirev.
Multiplying Factor x Resolution 4 x 0.0001 inch/pulse

INCHES=1 PITCH=4 NPULSES=625 SINMAGNI =0

Although the CNC accepts a maximum square-wave frequency of 425 KHz, when
using FAGOR sguare-wave rotary encoders their output frequency is limited to
200K Hz; thus, the maximum possible feedrate (F) will be:

100,000 pulses/sec x 60 sec/min. x 0.2 inch/rev.
F= = 2,400 inches/min.
500 pulses/rev.

Example6: Resolutionin"inches' with sine-wave encoder

Calculate the Multiplying Factor (SINMAGNI) required to obtain a 0.0001 inch
countingresolutiononab pitchballscrew (5turng/inch=0.2inch/rev.) withasine-wave
encoder of 250 pulses/rev.

Ballscrew pitch 0.2 inch/rev.
SINMAGNI = = =8
NPUL SES x Resolution 250 pulses/rev x 0.0001 inch/pulse

INCHES=1 PITCH=5 NPULSES=250 SINMAGNI =8

Although a FAGOR rotary encoder provides a counting frequency of up to 200KHz,
the maximum frequency accepted by the CNC for sine-wave encodersis 50K Hz; thus,
the maximum possiblefeedrate (F) will be:

50,000 pulses/sec x 60 sec/min. x 0.2 inch/rev.
F= = 2.400 inches/min.
250 pulses/rev.
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Example 7: Resolution in " degrees' with squar e-wave encoder

Wewould liketo obtain a0.0005° resol ution by using asguare-wave encoder mounted
on ax10 reduction gear.

Sincethe CNC appliesax4 multiplying factor to square-wavesignals, wewouldrequire
an encoder which providesthe following number of pulses(lines) per turn.

Degrees/turn 360
#of Lines= = e =18000lines/rev.
Multiplying Factor x Reduction x Resolution 4 x 10 x 0.0005

INCHES=0 PITCH=36 NPULSES=18000 SINMAGNI =0

Although the CNC accepts a maximum square-wave frequency of 425 KHz, when
using FAGOR sguare-wave rotary encoders their output frequency is limited to
200K Hz; thus, the maximum possible feedrate (F) will be:

200,000 pulses/sec
E= =11.111 turns/sec. = 666.666 rpm
18000 pulses/turn

Example 8: Resolution in " degrees' with sine-wave encoder

Wewould liketo obtain a 0.001° resolution by using a 3600-line sine-wave encoder.

Wemust cal culatethemultiplying factor"SINMAGNI" tobeapplied by the CNCtothe
pulses provided by the encoder in order to obtain the desired resol ution.

Degrees/turn 360
SINMAGNI = S — = 100
Number of pulses x Resolution 3600 x 0.001

INCHES=0 PITCH=3600 NPULSES=360 SINMAGNI =100

Themaximum output frequency of FAGOR sine-waverotary encodersis200K Hz; but
the CNC accepts a maximum sine-wave frequency of 50 KHz. Thus, the maximum
possiblefeedrate (F) will be:

50,000 pulses/sec
Maximum Feedrate = ----------------------- = 13.8888 turng/sec. = 833.33 rpm
3600 pulses/turn
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4.3 AXIS SETTING

Inorder tobeableto set theaxes, their corresponding feedback devicesmust be previously
connected to the CNC.

Before making thisadjustment, position the axes near the middl e of their travel and place
the hard stops (monitored by theelectrical cabinet) near thesemid-travel pointsinorder to
prevent any possi ble damage to the machine.

Theaxisadjustment iscarried out in two steps. First, the servo driveloop isadjusted and,
then, the CNC loop.

Servo driveloop setting.

Verify that the power output of the drivesis OFF. Set al axis machine parameters
"FBALTIME" (P12) toavaueother than"0"; for example,"FBALTIME=1000".

Turn the CNC OFF.
Turn the drive power output ON.
Turn the CNC ON.

If theaxisrunsaway, the CNC will issuethe Following Error messagefor thisaxis.
Turn the CNC off and swap the tacho wires at the drive.

Repeat steps4 and 5 until the CNC stopsissuing errors.

CNC loop setting.

The axes are set one at atime.

1-

2.-

Select the JOG operating mode at the CNC.

Jog the axisto be adjusted.

If theaxisrunsaway, the CNC issuesthe corresponding following error message.
In this case, the axis machine parameter "L OOPCHG" (P26) must be changed.

If theaxisdoesnot run away, but it doesnot movein the desired direction, Change
both the "AXISCHG" (P13) and "LOOPCHG" (P26) parameters (for the axes).
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43.1 SERVO DRIVE SETTING

Offset adjustment

Thisadjustment ismade on one axisat atime:

*  Selectthe JOG modeat the CNC and pressthe softkey sequence: [Display] [Following
Error]. The CNC showsthe current following Error (axislag) of the axes.

*  Adjusttheoffset by turning theoffset potentiometer at thedrive(NOT AT THECNC)
until a"0" following error isobtained.

Maximumfeedrateadjustment

Thedrives should be adjusted so they provide maximum axisfeedrate when receiving an
analog voltage (velocity command) of 9.5V.

Set each axis machine parameter "MAXVOLT" (P37) = 9500 so the CNC outputs a
maximum analog voltageof 9.5V.

Themaximum axisfeedrate, axismachineparameter "MAXFEED" (P42), dependsonthe
motor rpm aswell as on the gear reduction and type of ballscrew being used.

Examplefor the X axis:
The maximum motor rpm is 3,000 and the ball screw pitchis5mm/rev. Thus:
Maximum rapid traverse feedrate (G0OO) = ballscrew rpm. x ballscrew pitch
"MAXFEED" (P42) = 3,000 rpm. x 5Smm/rev. = 15,000 mm/minute

Inorder to adjust thedrive, machineparameter GOOFEED" (P38) should besettothesame
value as machine parameter "MAXFEED" (P42).

Also, asmall CNC program must be executed which will move the axis back and forth a
short distancein order to verify that theamount of following error in both directionsisthe
same. One such program could be:

N10 GOO G90 X200
N20 X-200
(REP N10, N20)

Whiletheaxisismoving back and forth, measuretheanal og voltage provided by the CNC
to the drive and adjust the feed potentiometer at the drive (NOT AT THE CNC) until
reaching 9.5V.

It may happenthat theaxisdoesnot haveenoughtimeto reach maximum speedinsuch short
distanceoritistoofast for your voltmeter. Inthat case, programaproportional F value(for
example F7500) and, consequently, the analog voltage to adjust it for will aso be
proportional (intheexample: 4.75V)
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4.3.2 GAIN SETTING

Thevarioustypesof gains must be adjusted for each axisin order to optimizethe system's
performancefor the programmed movements.

Anoscilloscopeishighly recommended to makethiscritical adjustment by monitoringthe

tacho signals. Theillustration below showsthe optimum shapefor thissignal (ontheleft)
and theinstabilitiesto be avoided during start-up and brake down:

/AR

There are three gain types for each axis. They are adjusted by means of axis machine
parameters and following the sequence indicated next.

Proportional Gain

It definestheanal og output correspondingtoafeedrateresultingin 1 mm (0.03937inch)
of following error.

Itisset by axis machine parameter "PROGAIN" (P23)
Feed Forward Gain

It setsthe percentage of anal og output dependent of the programmed feedrate.

It must be set only when operating with acceleration / deceleration (axis machine
parameter "ACCTIME" (P18) ).

Itisset by axis machine parameter "FFGAIN" (P25)

Derivative Gain or AC-Forward Gain.

The"Derivative Gain" setsthe percentage of analog output applied depending on the
fluctuationsof following error.

The "AC-Forward Gain" sets the percentage of analog output proportional to the
feedrateincrements(accel eration and decel eration stages).

It must be used only when operating with acc. /dec. (axis machine parameter
"ACCTIME" (P18) ).

Itis set by axis machine parameters "DERGAIN" (P24) and "ACFGAIN" (P46).

With "ACFGAIN=No0" itappliesDerivative Gain.
With "ACFGAIN=Yes" it appliesAC-Forward Gain.
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4.3.3

PROPORTIONAL GAIN SETTING

Ina"pure" proportional positional loop, theanal og output of the CNC to control anaxisis,
at all times, proportional to thefollowing error (axislag) whichisthedifference between
itstheoretical and actual (real) position.

Analog output = Proportional Gain x Following Error

Axis machine parameter "PROGAIN" (P23) sets the value of the Proportional Gain.
Expressed in millivolts/mm, it takes any integer between 0 and 65535.

Its value indicates the anal og output corresponding to afeedrate resulting in 1 millimeter
(0.03937 inch) of following error.

Example linmetric:

The maximum feedrate for a particular axis (rapid traverse G00) is 15m/min, but we
wouldliketolimititsmaximum programmablemachiningfeedrate(F) to3m/minwith
againof 1 mmlag at afeedrate of Im/min. (Gain of 1in metric)

Axis machine parameter "GOOFEED" (P38) must be set to 15,000 (15 m/min).

Axismachine parameter "MAXVOLT" (P37) must be set to 9500 and the servo drive
adjusted so asto provide 15m/min with an analog voltage of 9.5V.

Axis machine parameter "MAXFEED" (P42) must be set to 3000 (3 m/min).
Analog output corresponding to F 1000 mm/min:

95V
Andog= = --------------- x F
"GOOFEED"
95V. _
Andl 0g= oo X 1000 mm/min. = 0.633V = 633mV

15,000 mm/min.
Therefore, "PROGAIN" (P23) = 633

Example lininches:

The maximum feedratefor aparticular axis(rgBid traverse GOO) is500 inch/min, but
wewouldliketolimititsmaximum programmablemachining feedrate (F) to 150inch/
minwith again of 0.001 inch lag at afeedrate of 1 inch/min. (Gain of 1ininches).
Axis machine parameter "GOOFEED" (P38) must be set to 500 inches.

Axismachine parameter "MAXVOLT" (P37) must be set to 9500 and the servo drive
adjusted so asto provide 15m/min with an analog voltage of 9.5V.

Axismachineparameter "MAXFEED" (P42) must besetto 150inches/min. (although
itisnot being usedinthiscalculation).

Analog output corresponding to 0.3937 inch. (1 mm) of following error:
Andog=  -weee-eeee X 39.37inch/min. = 748mV
500inch/min.
Therefore, "PROGAIN" (P23) = 748

Page
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When setting the proportional gain, thefollowing considerations must be taken into account:

*  Themaximum amount of following error allowed by the CNC for theaxisisthevalue
indicated by axis machine parameter "MAXFLWE1" (P21). When exceeded, the
CNC issuesthe corresponding following error message.

*  Theamount of following error decreasesasthegainincreases, but it tendsto makethe
systemunstable.

*  Inpractice, the great majority of machines show an excellent behavior with aunitary
gain (gain of 1, as shown in the previous examples).

Atention:

Oncetheaxeshavebeen adjusted separately, theonesbeinginterpol ated together
should befurther adjusted sotheir following errorsare asidentical aspossible.

Themoreidentical their following errors, themore"round” the programmed
circleswill turn out.
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434 FEED-FORWARD GAIN SETTING

WiththeFeed-Forwardgain, itispossibleto reducethefollowing error without increasing
the gain, thus keeping the system stable.

It set the percentage of anal og output dueto the programmed feedrate. Therest dependson
the proportional and Derivative/AC-forward gains.

Thisgainisonly to be used when operating with accel eration /decel eration.

FFGAIN

Prggegpar{‘eed —497 PROGAIN > Andog
<« Feedback

For example, if "FFGAIN" (P25) has been set to "80", the axis analog voltage will be:

MI0414

*  80% of it will depend on the programmed feedrate (feed-forward gain)
*  20% of it will depend on the axisfollowing error (proportional gain)

Setting the Feed-Forward gain involves a critical adjustment of machine parameter
"MAXVOLT" (P37).

1.- Movetheaxisin GO0 and at 10%.

2.- Measuretheactual analog voltage at thedrive.

3.- Set parameter "MAXVOLT" (P37) to avaue 10 times the measured value.
For example, If the measured voltage was 0,945V then: P37=9450.

Next, set parameter "FFGAIN" (P25) to the desired value.

Asan example, the following values may be used:

For Slow machining........c.ccoeverirenieieeesesese e between 40 and 60%

For regular feed machining ..o, between 60 and 80%

For fast machining (laser, plasma) ..........ccocvevvrencnennens between 80 and 100%
Page Chapter: 4 Section:
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435 DERIVATIVE /| ACcFORWARD GAIN SETTING

With the Derivative gain, it is possible to reduce the following error during the acc./dec.
stages.

Itsvalue is determined by axis machine parameter "DERGAIN" (P24).

Whenthisadditional analogvoltageisduetofluctuationsof followingerror,"ACFGAIN"
(P46) = NO, itiscalled: "Derivative Gain".

FFGAIN
Pr ed X
ggereaéparpe — L PROGAIN > Andog
- ¥
DERGAIN

MIO416A

<« Feedback

Whenitisdueto variations of the programmed feedrate, "ACFGAIN" (P46) = YES, itis
caled AC-forward Gain" sinceit isdueto acc./dec.

FFGAIN

DERGAIN Andog

Programmed +
Feedrate — ™\ )j—— PROGAIN
<« Feedback

Best results are usually obtained when using it as AC-forward Gain, "ACFGAIN" (P46)
= YEStogether with Feed-Forward Gain.

MI0415B

Thisgainisonly to be used when operating with acceleration / decel eration.

A practical valuebetween 2 tothreetimesthe Proportional Gain, "PROGAIN" (P23), may
be used.

To performacritical adjustment, proceed asfollows:

* Veify that there is no oscillations on following error, In other words, that it is not
unstable.

*  Check, withan oscilloscope, thetachovoltageor theanal og voltageat thedrive (vel ocity

command), verify thatitisstable(left graph) and that thereareneither instabilitieswhen
starting up (center graph) nor when braking down (right graph).

/A

Chapter: 4 Section: Page
CONCEPT SUBJECTS AXISSETTING 21




436 LEADSCREW BACKLASH COMPENSATION

OnthisCNC, theleadscrew backlash may becompensated for whenreversingthedirection
of movement.

The amount of backlash compensation to be applied is set by axis machine parameter
"BACKLASH" (P14).

Sometimes, an additional anal og pulsemay al so beneeded torecover thepossiblebacklash
when reversing the axis movement.

Axis machine parameter "BAKANOUT" (P29) sets the value of this additional analog
voltage pulseand "BACKTIME" (P30) setsits duration.
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437 LEADSCREW ERROR COMPENSATION

TheCNC providesatablefor each oneof theaxesrequiringleadscrew compensation. This
typeof compensationisactivated by setting machineparameter “L SCRWCOM P15)=0N"
for those axes.

Thenumber of points (up to 255) affected by thiscompensation must beindicated by axis-
machine-parameter “NPOINTS (P16)”.

("~ N\
(¢ . A
COMPENSATION AXIS X P... N..... | 11:50
| 14
ERROR POINT POSITION ERROR
POOL X 00000 EX 00000
PO02 X 00000 EX 0,000
PO03 X 00000 EX  0.0000
P04 X 00000 EX  0.0000
POO5 X 00000 EX 00000
POOG X 00000 EX 00000
POO7 X 00000 EX 00000
P8 X 00000 EX 0,000
POOS X 00000 EX  0.0000
POI0 X 00000 EX 00000
POLL X 0.0000 EX 00000
PO X 00000 EX 00000
POI3 X 00000 EX 00000
PO14 X 0.0000 EX 00000
POL5 X 00000 EX 00000
POIA X 00000 EX 00000
POT7 X 0.0000 EX 00000
POI8 X 00000 EX 00000
POLO X 00000 EX 00000
PO20 X 00000 EX 00000
| CAP INS MM
EDIT MODIFY FIND INITIALIZE LOAD SAVE mgé
(. W,
|F1|[F2 ‘F3 ‘F4|[F5] F6HF7]
8
g

Eachtableparameter representsonel eadscrew point to becompensated. Each onedefines:
The axis position for that Leadscrew point with respect to Machine Reference ZERO.

Possiblevalues; +99999.9999 millimeters.
+3937.00787 inches.

Theleadscrew error in thispoint.

+99999.9999 millimeters.
+3937.00787 inches.

Possiblevalues:
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When defining theleadscrew compensationtable, thefollowing requirementsmust bemet:

*  Theaxispointsmust bein sequential order starting fromthemost negative (least
positive) point to be compensated.

*  For those points outside the compensation zone, the CNC will apply the
compensation val ue corresponding to the tabl e point closest to them.

*  The Machine reference POINT (HOME or marker pulse location) must be
assigned an error O,

*  Theerror difference between two consecutive pointsmust not begreater thanthe
distance between them (maximum slope= 100%).

Programmingexample:

The X axishballscrew must be compensated for between X-20 and X 160 according to
the leadscrew error graph below:

LEADSCREWERROR  \1 ACHINEREF.ZERO(HOME)
i i MACHINEREF.POINT
o L _ N
1 N o —*I—— . 130 160 —
1L _ _ -3 N\~"380 60 90 | |
| |
B ——————— 2 |
_3 —————— —:— —————————————————
3 | AXISTRAVEL TOBECOMPENSATED |
g | Ll

Set axis machine parameters "L SCRWCOM" (P15)=0ON and "NPOINTS" (P16) =
7

Considering that the M achine Reference Point (physical |ocation of themarker pul se)
islocated 30 mmfromHOME (MachineReferenceZero), at X30. Theleadscrew error
compensation parameters must be set asfollows:

PO0O1 X -20,000 EX 0,001

P002 X 0,000 EX -0,001

PO03 X 30,000 EX 0,000

PO04 X 60,000 EX 0,002

PO05 X 90,000 EX 0,001

PO06 X

130,000
EX
-0,002

POO7 X 160,000 EX -0,003
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44 REFERENCE SYSTEMS

441 REFERENCE POINTS

ZMR

A CNC machine needs the following origin and reference points defined :

*

M achinezer o or point of origin of themachine. Thisisset by the manufacturer asthe
origin of the system of coordinates of the machine.

Part zero or point of origin of the part. Thisis the point of origin which is set for
programming themeasurementsof thepart. it can befreely sel ected by theprogrammer,
and its zero machine reference can be set by the zero offset.

Reference point. Thisis a point on the machine established by the manufacturer
(physical location of the marker pulse from the feedback device).

- When thefeedback system is semi-absolute (with coded marker pulse, 10), thispoint
isonly used when leadscrew error compensation must be applied onto the axis. The
error amount at this reference point must be"0".

- Whenthefeedback isaregular incremental system (without coded marker pulse,
|0), besides using this point in the leadscrew error compensation, the systemis
synchronized at this point instead of having to move the axis al the way to the
Machine Reference Zero (home).

AR
zA {} R
R ]
XMR 1
| A “7 & —»7Z
M | _L W
| W
ZM _I
X MR X ZMV -
) XMW -
8 ZMR |
M Machinezero
W Partz_ero _
R Machinereference point

XMW, YMW,ZMW, etc. ~ Coordinates of part zero
ZMR,YMR,ZMR, etc. Coordinates of machine reference point
(“REFVALUE")
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442 MACHINE REFERENCE SEARCH

The FAGOR 8050 CNC alowsto performthemachinereferencesearchoneaxisat atime
or several axes at the same time whilein JOG mode or by program.

On axes with no semi-absolute (coded |0) feedback system.

TheCNCwill moveall selected axeswhich haveahomeswitch é_machi neparameter
“DECINPUT (P31)” for each axis), and in the direction indicated by machine
parameter “REFDIREC (P33)” for each axis.

Thismovement will be carried out at the feedrate established by machine parameter
“REFEED1 (P34)” for each axis until the home switch s hit.

Onceall theaxeshavereachedtheir respectivehomeswitches, themachinereference
search (marker pulse) will be performed moving the selected axesone by oneandin
the sel ected sequence.

This second movement will be carried out at the feedrate established by machine
parameter “REFEED2 (P35)” for each axis until the marker pulse is found; thus
ending the home search.

On axeswith semi-absolute (coded 10) feedback system.

Homeswitchesarenolonger necessary sincetheaxesmay behomed anywherea ong
itstravel. However, axis machine parameter REFVALUE (P36) must be set when
operatieTjg with leadscrew error compensation. The amount of |eadscrew error to be
assignedto thispointis"0".

Thehomesearchwill beperformed ononeaxisat atimeandinthesel ected sequence.
The axes will move a maximum of 20 mm or 100 mm in the direction set by axis
machine parameter "REFDIREC (P33" at the feedrate set by machine parameter
“REFEED2 (P35)” for each axisuntil the marker pulseisfound.

If, during the home search, the home switchis pressed (if any), the CNC will reverse
thehoming direction.

When this search (with or without coded 10) is carried out in JOG mode, the active zero
offset will becancelled and the CNC will display the position valuesindicated by machine
parameter “REFVALUE (P36)”.

In all other cases, the active zero offset will be maintained and the CNC will display the
position value with respect to the zero offset (or part zero) active before the home search.

Atention:

If after themachineisall set upitisnecessary to removethefeedback system,
itmay happenthat whenitisreinstalled, itsmarker pul seisnolonger at thesame
physical location asit was before.

Inthat case, thedistance (shift) betweenthepreviousmarker pul selocationand
the current one must be assigned to machine parameter "REFSHIFT" of the
affected axisin order for the machine reference point (home) to remain the
same.

Thiswg‘;:', when searching home, the axiswill movethis additional distance
("REFSHIFT (P47)" value) after finding the new marker pulse and it will
positionat thesamephysical homelocationasbefore. Thisadditional movement
\(NFi)gSt;gcarri ed out at thefeedrateestabli shed by machineparameter "REFEED2
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4421 MACHINE REFERENCE SEARCH ON GANTRY AXES

The machine reference search on Gantry axes can be carried out in JOG mode or by
program and it will be done asfollows:

On axes with no semi-absolute (coded 10) feedback system.

The CNC starts the movements of both axesin the direction indicated by machine
parameter “REFDIREC (P33)” corresponding to the main axis.

Thesemovementswill be performed at thefeedrate indicated by machine parameter
“REFEED1 (P34)” for the main axis until the home switch for thisaxisishit.

Then, the home search will start on both axis at the feedrate indicated by machine
parameter “REFEED2 (P35)” of the main axis.

TheCNCwill wait until themarker pulse(home) of theslaved axisisfound and then,
it will look for the marker pulsefrom themain axis.

On axeswith semi-absolute (coded 10) feedback system.

The CNC starts moving both axes in the direction indicated by machine parameter
“REFDIREC (P33)” corresponding to the main axis at the feedrate indicated by
machine parameter “REFEED2 (P35)” of the main axis.

TheCNCwill wait until themarker pulse(home) of theslaved axisisfound and then,
it will look for the marker pulsefrom themain axis.

If the difference obtained between both reference positions is not the same as the one
indicated by machineparameters* REFVALUE (P36)” for bothaxes, the CNCwill correct
the position of the slaved axis. Thiswill end the home search operation.
Whenthissearchiscarried outintheJOG mode, theactivezero offset will becancelledand
the CNC will display the position value indicated by machine parameter “REFVAL UE
(P36)” for themain axis. Inall other cases, thedisplayed position valuewill bereferredto
the zero offset (or part zero) active before the home search.

Atention:

If themachineparameter "REFDIREC (P33)" for themain axishasbeen set
for apositivedirection, themachineparameter "REFVAL UE (P36)" for the
slaved axis must be set to avalue lower than that assigned to the main axis.

Also, if the machine parameter "REFDIREC (P33)" for the main axis has
been set for a negative direction, the machine parameter "REFVALUE
(P36)" for the laved axis must be set to aval ue greater than that assigned to
themain axis. They cannot have the same value.

When encoders are used for feedback, the difference between the values
assignedtothe"REFV AL UE" parametersof both axesmust besmaller than
the pitch of the ballscrew.

It is recommended that the distance between the marker pulses of both
encoders be half the leadscrew pitch.
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4.4.3

4.43.1

SETTING ON SYSTEMS WITHOUT SEMI-ABSOLUTE
FEEDBACK

MACHINE REFERENCE SETTING

The reference point must be adjusted on one axis a atime. The following procedureis
recommended:

*

Indicatein axismachine parameter "REFPUL SE" (P32) thetype of marker pulse (10)
used by the feedback device.

Also, indicateinaxismachine parameter "REFDIREC" (P33) thehomingdirectionto
look for that marker pulse.

Set the axis machine parameters defining the home switch approaching feedrate
"REFEED1" (P34), andthemarker pulsesearching feedrate after thehomeswitch has
been found "REFEED2" (P35).

Themachinereferencepointwill besetto"0". Axismachineparameter "REFVALUE"
(P36).

Onceinthe JOG mode and after positioning theaxisintheright area, start homing the
axis. When done, the CNC will assigna"0" valueto this point.

After moving the axisto the Machine Reference Zero or up to aknown position (with
respect to Machine Reference Zero), observethe position reading of the CNC for that
point.

Thiswill be distance from the Machine Reference Zero to that point. Therefore, the
valueto be assigned to axis machine parameter "REFVALUE" (P36), which defines
thecoordinate corresponding to the M achine Reference Point (physical |ocation of the
marker pulse).

"REFVALUE" P36 = Machine Coordinateof thepoint - CNC reading at that point
Example: If the point whose known position is located 230 mm from Machine
Reference Zero and the CNC reads-123.5 mm asthe coordinate valuefor
this point, the coordinate of the Machine Reference Point with respect to
Machine Reference Zero will be:
"REFVALUE" P36 = 230 - (-123.5) = 353.5 mm.

After allocating this new value to the machine parameter, press SHIFT + RESET or
turn the CNC off and back on in order for this value to be assumed by the CNC.

The axismust be homed again in order for it to assumeitsright reference values.
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4.4.3.2

CONSIDERATIONS

If at thetimewhenthehomesearchisrequested, theaxisissittingonthehomeswitch,
the axiswill back up (in the direction opposite to the oneindicated by “REFDIREC
(P33) ") until itisoff the switch and then, it will go on to searching home.

If theaxisisoutsidethesoftwaretravel limits(machineparameters“LIMIT+ (P5)” or
“LIMIT- (P6)", itisnecessary to jog the axisinto the work zone so the home search
isperformed in the proper direction.

Care must be taken when placing the home switch and when setting feedrates
“REFEED1 (P34)” and “REFEED2 (P35)".

A

REFEED 1

REFEED 2 F———"—"—"=—"—"—"—"=—"—"— = — = = = =

i
g

Home switch Marker pulse (home)

The home switch will be installed so the marker pulse will be found in the zone
corresponding to feedrate “ REFEED2 (P35)”.

If thereisnoroomforit, reducethevalueof “REFEED1 (P34)” . For example, for encoders
whose consecutive marker pulses are very closeto each other.

*

Whenthesel ected axi sdoesnot haveamachinereference (home) switch (axismachine
parameter “DECINPUT (P31)” =NO), the CNCwill movetheaxisat thefeedrate set
by axis machine parameter “REFEED2 (P35)” until the first marker pulse from the
current position isfound, thus ending the home search.

FAGOR linear transducers (scales) provide a negative marker (reference) pulse lo
every 50mm (about 2 inches) and the FAGOR rotary encoders provide one positive
reference pulse per revolution.

Do not mistakethetype of reference pul se being used (positive or negative) with the
type of active flank (up or down) to be used when setting axis machine parameter
“REFPUL SE (P32)” since an up (positive) flank may be used with a negative type
marker pulse.
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444

4441

SETTING ON SYSTEMSWITH SEMI-ABSOLUTE FEEDBACK

SCALE OFFSET SETTING

The offset of the scale must be adjusted on one axis at atime, preferably, following this
procedure:

1.-

8.-

9.-

Set axismachineparameters:
"REFDIREC" (P33) Homingdirection.
"REFEED2" (P35) Homingfeedrate.

Verify that the value allocated to "REFPUL SE" (P32) (type of marker pulse of the
feedback system) iscorrect.

Todothis, set "DECINPUT (P31) = NO" and "I0TY PE (P52) = 0". Then, home the
aXIS.

If assumed immediately, change "REFPUL SE" (P32) and check again.
Set axis machine parameter "I0TY PE (P52) = 1" and "ABSOFF (P53) = 0".

OnceinJOG modeand after positioning theaxisintheproper area, hometheaxis. The
new position value displayed by the CNC isthe distance from the current point to the
origin of thescale.

Perform several consecutive home searches and observethe CNC display during the
whole process.

The counting must be continuous. If it is not, if jerky, set axis machine parameter
"IOTYPE (P52) = 1" and repeat steps 3 and 4.

Movethe axisup to the Machine Reference Zero or up to apoint whose position with
respect to Machine Reference Zero is already known and observe the position value
displayed by the CNC. Thisvalueisthedistancefromthecurrent point totheorigin of
thescale.

The value to be assigned to axis machine parameter "ABSOFF"' (P53) must be
calculated with thefollowing formula:

"ABSOFF" (P53) = CNCreading at thispoint - Machinecoordinateof thispoint
Example: If the point whose position is already known is located 230 mm from
Machine Reference Zero and the CNC shows-423.5 mm as the position
for thispoint, the scale offset will be:
"ABSOFF" (P53) =-423,5 - 230 = -653.5 mm.

After allocating thisnew valuetothemachineparameter, pressSHIFT + RESET or turn
the CNC off and back on in order for the CNC to assume this new value.

Homethe axisagainin order for it to assume the new correct reference values.
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4442

*

CONSIDERATIONS
If theaxisispositioned beyondthesoftwarelimits"LIMIT+" (P5) and"LIMIT-" (P6),
it must be brought back into thework area (within thoselimits) and on the proper side
for referencing (home searching).

When using semi-absolutelinear scales (with coded 10), home switchesareno longer
necessary.

However, home switches may be used astravel limits during home search.

If whilehoming, thehomeswitchispressed, theaxiswill reverseitsmovement and it
will keep searching homein the opposite direction.

Semi-absolute FAGOR linear transducers have negative coded marker pulse (10).

Do not mistakethetype of pulse provided by thefeedback system withthevalueto be
assigned to axis machine parameter "REFPUL SE" (P32).

Thisparameter mustindicatethetypeof activeflank (leading or trailing edge), positive
or negative of the reference mark (10) used by the CNC.

If while homing an axis, its corresponding DECEL* signal is set high, the axis will
reverse movement and the home search will be carried out in the opposite direction.
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445 AXISTRAVEL LIMITS (SOFTWARE LIMITS)

Once dl the axes have been referenced, their software limits must be measured and set.

This operation must be carried out one axis at atime and it could be done asfollows:

*

Movetheaxisin the positive direction towardsthe end of the axistravel stopping at
asafedistance from the mechanical end-of-travel stop.

Assignthepositionval ue(coordinate) of thispoint tothecorresponding parameter for
positivesoftwarelimit, "LIMIT+" (P5).

Repeat these stepsin the negativedirection assigning theresulting coordinateto axis
machine parameter "LIMIT-" (P6).

Once both travel limits have been set for all the axes, pressSHIFT + RESET or turn
the CNC OFF and back ON in order for these new valuesto be assumed by the CNC.
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4.5

UNIDIRECTIONAL APPROACH

The FAGOR 8050 CNC provides anumber of machine parametersto help improve the
repetitiveness when positioning the axesin rapid (G00) by always approaching the end

point in the samedirection.
UNIDIR
OVERRUN

I ndi catesthe direction of unidirectional approach.

Indicates the distance to be kept between the approach point and

the programmed point. If this parameter isset to 0, the CNC will
not perform the unidirectional approach.

UNIFEED

programmed point.

Indicates the feedrate to be used from the approach point to the

TheCNCwill cal culatetheapproach point based on the programmed destination point (end
point) and the machine parameters “UNIDIR” and “OVERRUN".

UNIDIR (P39)
— "

MIO45

Approach
point
|

OVERRUN (P40)

Target
point

G00

The positioning will be carried out in two stages:

*  Rapidpositioning (GOO) uptothecal cul ated approach point. If theaxisismoving
in the direction opposite to that indicated by “UNIDIR”, it will overshoot the

programmed point.

*  Positioning at feedrate UNIFEED from this point to the programmed point.

Chapter: 4
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46 TRANSFERRING AUXILIARY M, S, T FUNCTIONS

Every timeablock isexecutedinthe CNC, information ispassed to the PLC about the M,
S, and T functions which are active.

M function:

The CNC useslogic outputs "MBCD1" thru"MBCD7" (R550 thru R556) to "tell"
the PLC which M functions it must execute. One function per logic output.

It also activates the general logic output "MSTROBE" to "tell" the PLC to start
executingthem.

Every time the CNC detects an M function, it analyzes the M function table (see
chapter 3 in thismanual) to find out when to passit along to the PLC (either before
or after the movement) and whether it must wait for the "AUXEND" signal or not
before resuming program execution.

If the programmed function is not defined in that table, it will be executed at the
beginning of the block and the CNC will wait for the"AUXEND" signal to resume
program execution.

Example 1.

Execution of amotion block containing 7 M functions 4 of which are executed
before the axesmove (M51, M52, M53, M54) and 3 afterwards (M61, M62,
M63).

1.- ItsendsouttothePLCthe4 M functionsprogrammed to be executed beforethe
move

It sets logic outputs “MBCD1=51", “MBCD2=52" “MBCD3=53"
“MBCD4=54" andit activatesthegeneral logicoutput"MSTROBEto“tell” the
PL C to go ahead with their execution.

Should any of them need the AUXEND activated, the CNC will “wait” for this
signal to be activated before going on to executing the rest of the block.

If none of them need the AUXEND signal activated, the CNC will maintainthe
“MSTROBE” signal activated for a period of time set by the general machine
parameter “MINAENDW (P30)”.

2.- Theprogrammed axiss movewill be executed.

3.- Itsendsout to the PLC the 3 M functions programmed to be executed after the
move.

It sets logic outputs “MBCD1=61", “MBCD2=62", “MBCD3=63" and it
activatesthegeneral logicoutput"MSTROBEto“tell” thePL Ctogoaheadwith
their execution.

Should any of them need the AUXEND activated, the CNC will “wait” for this
signal to be activated before going on to executing the rest of the block.

If none of them need the AUXEND signal activated, the CNC will maintainthe
“MSTROBE” signal activated for a period of time set by the general machine

parameter “MINAENDW (P30)”.
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Example2:

1-

It sendsout tothe PL C the4 M functionsprogrammed to be executed beforethe
move

It sets logic outputs “MBCD1=51", “MBCD2=52" “MBCD3=53"
“MBCD4=54" andit activatesthegeneral logicoutput "M STROBEto“tell” the
PL C to go ahead with their execution.

Should any of them need the AUXEND activated, the CNC will “wait” for this
signal to be activated before going on to executing the rest of the block.

If none of them need the AUXEND signal activated, the CNC will maintainthe
“MSTROBE” signal activated for a period of time set by the general machine
parameter “MINAENDW (P30)”.

It sends out to the PL C the 3 M functions programmed to be executed after the
move.

It sets logic outputs “MBCD1=61", “MBCD2=62", “MBCD3=63" and it
activatesthegeneral logicoutput"M STROBEto“tell” thePL Ctogoaheadwith
their execution.

Should any of them need the AUXEND activated, the CNC will “wait” for this
signal to be activated before going on to executing the rest of the block.

If none of them need the AUXEND signal activated, the CNC will maintainthe
“MSTROBE” signal activated for a period of time set by the general machine

parameter “MINAENDW (P30)”.

Chapter: 4 Section: Page

CONCEPT SUBJECTS M,S, TFUNCTION 35
TRANSFER




Sfunction:

TheCNC transfersthe" Sfunction™ out to the PL C only when using the BCD-coded
"S" output. Spindle machine parameter "SPDLTY PE" (PO) set to other than "0".

The CNC sends the programmed "S" value vialogic output “SBCD” (R557) and
activatesthegeneral logicoutput* SSTROBE” toindicatetothe PL Ctogoaheadwith
itsexecution.

Thistransmission ismade at the beginning of the block execution and the CNC will
wait for the general input “AUXEND” to be activated to consider the execution
completed.

T function:

The CNC will indicate viathe variable “TBCD” (R558) the T function which has
been programmed intheblock and activatesthegeneral logicoutput “ TSTROBE” to
tell the PLC to go ahead with its execution.

Thistransmission ismade at the beginning of the block execution and the CNC will
wait for the general input “AUXEND” to be activated to consider the execution
completed.

Second T function:

The CNC transfersthe "second T function” to the PLC in the following cases:

*  Whenus ng amachining center with non-random tool magazine. General machine
parameters "TOFFMO06 (P28) = YES' and "RANDOMTC (P25) = NO".

*  Whenusingarandomtool magazine, general machineparameter "RANDOMTC
(P25) = YES" and a specia tool change takes place. See chapter 6 of the
Operating Manual: tool table, status.

On executing the M 06 function, athe CNC indicates the position of the magazine
(empty pocket) where the tool being in the spindle must be placed.

This indication will be made by means of the variable “T2BCD” (R559) and by
activatingthegeneral logicoutput “ T2STROBE” totell the PL C that it must execute
this. The CNC will wait for the general input AUXEND to be activated to consider
theexecution completed.

Atention:

It must beborneinmind that at thebeginning of theexecution of theblock, the
CNC can tell the PLC the execution of the M, S, T and T2 functions by
activating their STROBE signals together and waiting for a single signal
“AUXEND?” for al of them.
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46.1

TRANSFERRING M, S, T USING THE AUXEND SIGNAL

Once the block has been analyzed and after sending the corresponding valuesin the
“MBCD1-7",“SBCD”,“TBCD” and“T2BCD” variables,the CNCwill tell thePLC
by means of the general logic outputs “MSTROBE”, “SSTROBE”, “TSTROBE"
and “T2STROBE” that the required auxiliary functions must be executed.

STROBE

AUXEND

MI- MI-
NG ENDW ! (NG ENDW -

MIO46

WhenthePL C detectstheactivation of oneof the STROBE signal s, it must deactivate
the general CNC logic input “AUXEND” to tell the CNC that the execution of the
corresponding function or functions has begun.

ThePLCwill executeall theauxiliary functionsrequired, it being necessary toanalyze
the general CNC logic outputs:

“MBCD1 thru 7" and “MSTROBE" .......... To executethe M functions
“SBCD” and “SSTROBE" .......c.cccccvvven... To execute the Sfunction

“TBCD” and “TSTROBE” ........occcveeeee.... To executethe T function

“T2BCD and “T2STROBE" .......cccoovueen.... To execute the second T function

Oncethishasbeen executed thePL C must activatethegenera logicinput“ AUXEND”
toindicateto the CNC that the processing of the required functions was completed.

Oncethegeneral input“ AUXEND” isactive, the CNC will requirethat thissignal be
kept active for a period of time greater than that defined by means of the genera
machine parameter “MINAENDW (P30)”.

Inthisway erroneousinterpretationsof thissignal by the CNC areavoidedinthecase
of malfunctions caused by an incorrect logic in the PLC program.

Once the period of time “MINAENDW (P30)” has elapsed with the general input
“AUXEND” at ahighlogic level, the CNC will deactivate the general logic outputs
“MSTROBE”, “SSTROBE”, “TSTROBE”", “T2STROBE” to tell the PLC that the
execution of therequired auxiliary function or functions has been compl eted.
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4.6.2

TRANSFERRING THE MISCELLANEOUS (AUXILIARY) M
FUNCTIONS WITHOUT THE AUXEND SIGNAL

Once the block has been analyzed and after passing the corresponding values in
variables“MBCD1-7", the CNC will tell the PLC through the general logic output
“MSTROBE” that the required auxiliary function or functions must be executed.

MSTROBE

PLC
EXECUTION

MINAEND!

®

MI047

@V

®

The CNC will keep the general logic output “MSTROBE” active during the time
indicated by means of general machine parameter “MINAENDW (P30)”.

Oncethis period of time has el apsed the CNC will continue to execute the program.

Itisadvisablefor the*MINAENDW (P30)” valueto be equal to or greater than the
duration of aPLC cycle, in order to ensure the detection of thissignal by the PLC.

3.- WhenthePLC detectsthe activation of thegeneral logic signal “MSTROBE” it will

executethereguired auxiliary “M” functionsat the CNC logic outputs“MBCD1thru
7.

Page
38

Chapter: 4 Section:

CONCEPT SUBJECTS M,S, TFUNCTION
TRANSFER




47 SPINDLE
Themill model 8050 M CNC has one single spindle (main spindle)

Thelathe model may have 2 spindles: amain spindle and asecond spindle.
They both can be operative simultaneously, but only one can be controlled at atime. This
sel ection can be made by means of functions G28 and G29 (see programming manual).

Next, the stepsto be followed when using two spindles are described.

Parameter setting

Set general machineparameters”AXIS1" thru"AX1S8" tothedesiredvalues. A value
of "10" for the Main Spindle and 14 for the Second Spindle.

Set the corresponding machine parametersfor each spindle.

SpindleSelection

On power-up, the CNC always selects the main spindle.
All the keyboard actions and by spindlerelated functions affect the main spindle.
Example: SI000M3  Main spindle clockwiseat 1000 rpm

To select the second spindle, execute function G28.
From then on, All the keyboard actions and spindle related functions affect the
second spindle.
Themain spindleremainsinitsprevious status.
Example: S1500 M4 Second spindleturns counter-clockwise at 1500 rpm.
Themain spindle keepsturning at 1000 rpm

To select the main spindle again, execute function G29.
Fromthenon, all thekeyboard actionsand spindlerel ated functionsaffect themain
spindle.
The second spindle staysin its previous status.
Example: S2000 The main spindle keeps turning clockwise but at 2000 rpm.
The second spindle keeps turning at 1500 rpm.

Work plane Selection

To select thework plane, use function G16 (see programming manual)

Example:
X
S1 S2
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Machining canned cycles

When working in aplane other than ZX, for example G16 WX, the CNC interprets
the canned cycle parametersasfollows:

Parameter Z and all thoserelated to it, with the abscissaaxis, W in the example.

Parameter X and al thoserelated to it, with the ordinate axis, X in the example.

Tool Compensation

When working in a plane other than ZX, for example G16 WX, the CNC allows
associating thetool offset table to the work plane.

Todothis, set general machine parameter "PLACOMP" (P78) to"1" (see chapter on

"machineparameters’ inthismanual).

When setting general machineparameter "PLACOMP=1", the CNCinterpretsthetool

tableasfollows:

WX Plane

The Z and K parameters, with the abscissa axis......... Z axis....... W axis

The X and | parameters, with the ordinate axis.......... X axis....... X axis
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471 SPINDLE TYPES

The setting of spindle machine parameter "SPDLTYPE" (PO) allows the following
possibilities:

"SPDLTYPE" (PO) =0  Anaog spindleoutput..

"SPDLTYPE" (PO) =1  2-digit BCD-coded spindleoutput.

"SPDLTYPE" (PO) =2  8-digit BCD-coded spindleoutput.

When using BCD output (2 or 8 digits), the spindlewill operatein openloop andit may be
controlled by means of functionsM 3, M4 and M5.

When using anal og output, the spindle can operate:
* In open loop, controlled by means of functions M3, M4 and M5.

* In closed loop, by means of function M19. This requires an encoder mounted on the
spindleand spindlemachineparameter "NPUL SES' (P13) must beset toaval ueother
than "0".

* ControlledviaPLC. Withthisfeature, itispossibleto havethePL C control thespindle
for awhile.

A typical application of thisfeatureisto control the oscillation of the spindleduringa
range (gear) change.

Regardlessof thetype of spindleoutput being used, the CNC admitsup to 4 spindle speed
ranges.

Thespindlespeed rangechangemay bemadeeither manually or automatically by the CNC.

Tochangespindleranges, functionsM41, M42, M43and M44 areusedtol et the PL Cknow
which oneisto be selected.
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4.7.2

SPINDLE SPEED (S) CONTROL

BCD output

When using BCD coded output, the spindlewill operatein open loop and it will be
controlled by means of functionsM 3, M4 and M5.

Machine parameter “SPDLTYPE (P0)” for the spindle must be set to indicate
whether a 2-bit or a8-bit BCD codewill be used to indicate spindle speed.

“SPDLTYPE (P0)" =1 2-digit BCD coded spindle output (S)
“SPDLTYPE (P0)" =2 8-digit BCD coded spindle output (S)

Whenever anew spindle speed is selected, the CNC will transfer the programmed S
value into register “SBCD” (R557) and it will activate general logic output
“SSTROBE” (M5533) to “tell” the PLC to go ahead with its execution.

Thistransmissioniscarried out at the beginning of the block executionandthe CNC
will wait for the “AUXEND” general input to be activated and then consider its
executioncompleted.

If it uses 2-bit BCD code, the CNC will indicate the Svalueto the PL C by means of
thisregister and according to thefollowing conversiontable:

Progrgmmed SBCD Progrsamme SBCD Progrgmmed SBCD Progrgmmed SBCD

0 S00 25-27 S48 200-223 S66 1600-1799 S84
1 S20 28-31 S49 224-249 S67 1800-1999 S85
2 S26 32-35 S50 250-279 S68 2000-2239 S86
3 S29 36-39 Sb51 280-314 S69 2240-2499 S87
4 S32 40-44 S52 315-354 S70 2500-2799 S88
5 S34 45-49 S53 355-399 S71 2800-3149 S89
6 S35 50-55 S5H4 400-449 S72 3150-3549 S90
7 S36 56-62 S55 450-499 S73 3550-3999 Sa1
8 S38 63-70 S56 500-559 S74 4000-4499 S92
9 S39 71-79 S57 560-629 S75 4500-4999 S93

10-11 S40 80-89 S58 630-709 S76 5000-5599 S94
12 S41 90-99 S59 710-799 S77 5600-6299 S95
13 S42 100-111 S60 800-899 S78 6300-7099 S96

14-15 S43 112-124 S6l 900-999 S79 7100-7999 S97

16-17 S44 125-139 S62 1000-1119 S80 8000-8999 S98

18-19 S45 140-159 S63 1120-1249 ss8l 9000-9999 S99

20-22 S46 160-179 S64 1250-1399 S82

23-24 S47 180-199 S65 1400-1599 S83

If avalue of over 9999 is programmed, the CNC will "tell" the PL C the spindle speed
corresponding to value 9999.
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If an 8-digit BCD-coded output is used, the CNC will indicate the programmed
spindle speed to the PLC by means of thisregister.

Thisvaluewill be coded in BCD format (8 digits) in thousandths of arevolution per
minute.

S12345.678 | 0001|0010 0011 /0100|0101 0110|0111 1000
LSB

Analog voltage

In order for the CNC to provide an analog output to control the spindle speed, itis
necessary to set machine parameter “SPDLTY PE (P0) =0".

The CNC will generate the analog output (within +10V.) corresponding to the
programmed rotation speed or a unipolar analog output voltage if the machine
parameters for the spindle "POLARM3 (P7)" and "POLARM4 (P8)" have been
assigned the samevalue.

The Closed L oop mode of operation (with M 19) isdescribed later oninthismanual..

PL C controlled spindle
Withthisfeature, the PL C may take control of the spindlefor acertain period of time.
Todothis, followsthese steps:

1.- HavethePLCplacethe"S' valueat CNClogicinput"SANALOG" (R504). This
"S" value corresponds to the anal og voltage to be applied to the spindle drive.

Also, set CNClogicinput "PLCCNTL" (M5465) high to let the CNC know that
from thismoment on, the PL C isthe one setting the spindle anal og voltage.

2.- Fromthisinstant on, the CNC outputsthe spindle anal og voltageindicated by the
PLC at CNC logic input "SANALOG" (R504).

If the PL C changesthevalue of the"SANALOG" input, the CNC will updatethe
analog voltage accordingly.

3.- Oncetheoperationhasconcluded, the CNC must recover thecontrol of thespindle
back fromthe PLC. Todo this, CNC logicinput "PLCCNTL" (M5465) must be
set low again.

A typical applicationof thisfeatureisthecontrol of thespindleoscillationduring spindle
speed range (gear) change.
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4.7.3 SPINDLE SPEED RANGE CHANGE

With this CNC, the machine can use agear box for adjusting the best spindle speed and
torquefor the particular machining needsat any time.

TheCNC admitsupto4 spindlespeed rangeswhich aredetermined by machineparameters
for the spindie: “MAXGEAR1 (P2)”, “MAXGEAR?2 (P3)”, MAXGEARS3 (P4)" and
“MAXGEARA4 (P5)”. They indicate the maximum speed (in rpm) for each range.

The value assigned to “MAXGEARL (P2)” will be the one corresponding to the lowest
range and the one assigned to “MAXGEARA4 (P5)” will be the one corresponding to the
highest range.

When not using all 4 ranges, assign the values starting from“MAXGEAR1 (P2)” up and
the highest speed value to the unused ranges.

Theauxiliary functionsM41, M42, M43 and M44 areused to “tell” the PL C that spindle
range 1, 2, 3 or 4 must be selected.

Inturn, the PLC must “tell” the CNC the speed rangebeing sel ected. Thiswill beindicated

by means of the logic inputs for the spindle: “GEARL (M5458)”, “GEAR2 (M5459)”,

“GEAR3 (M5460)” and “GEAR4 (M5461)”.

Sincetoeach"S" speed correspondsaspindlerange, beforeselectinganew "S" onemust:
1.- Analyzewhether the new "S' involves arange change.

2.- If it does, executethe M function corresponding to the new range (M41 thru M44)
inorder for the PLC to select it.

3.- Wait for the PLC to select the new range. Check spindle logic inputs "GEAR1"
(M5458), "GEAR2" (M5459), "GEAR3" (M5460) and "GEAR4" (M5461).

4.- Select the new speed"S".

TohavetheCNC performall theseoperationsautomatically, set spindlemachineparameter
“AUTOGEARP®6) =Y ES’ toindicatethat therangechangeisto begenerated by the CNC.

When sel ecting an automaticrangechange, the CNCwill informthe PLC of thenew range
(M41 thru M44; but it will not execute any subroutine associated with them.
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4.7.3.1 AUTOMATIC SPINDLE RANGE CHANGE CONTROLLED
BY PLC

MSTROBE

AUXEND

PLCCNTL

MI049

< »
Bd L

MI-
NAENDW

When the CNC detectsarange change, it sends out to the PL C the corresponding M code
(M41 thru M44) viaone of thelogic outputs"MBCD1-7" (R550 thru R556).

It also activatesgeneral logic output "M STROBE" (M5532) to "tell" the PLC to go ahead
with the execution.

The PLC deactivates CNC general logic input "AUXEND" (M5016) to indicate to the
CNC that it began processing the "M" function.

When requiring spindle oscillation control during arange change, follow these steps:

1.- Indicate, fromthe PLC, at CNC logicinput "SANALOG" (R504) thevalue of the
residual Svoltageto be applied to the spindledrive.

Also, set CNC logicinput "PLCCNTL" (M5465) high to let the CNC know that
from thismoment on, the PL C isthe one setting the anal og voltage for the spindle.

2.- Fromthisinstant on, the CNC outputsthe spindle anal og voltage indicated by the
PLC at CNC logic input "SANALOG" (R504).

If the PL C changesthe value of the"SANALOG" input, the CNC will update the
analog voltage accordingly.

3.- Oncetheoperation hasconcluded, the CNC must recover thecontrol of thespindle
back fromthePLC. Todothis, CNClogicinput"PLCCNTL" (M5465) must be set
low again.

Oncetherequested range changeis compl eted, the PL C must set the corresponding CNC
logicinput "GEAR1" (M5458), "GEAR2" (M5459), "GEARS3" (M5460) or "GEAR4"
(M5461) high.

Finally, thePLCwill reactivate CNC general logicinput"AUXEND" (M5016) indicating
to the CNC that it has finished executing the auxiliary function.
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4.7.3.2 AUTOMATIC SPINDLE RANGE CHANGE WHEN WORKING
WITH M19

Every timeM19isprogrammed, it isrecommended that the corresponding spindlerange
be selected.

If no rangeis already selected, the CNC proceeds asfollows:

- Itconvertsthespeedindicatedindegreesper minuteat machineparameter "REFEED1"
(P34) into rpm.

- It selectsthe speed range corresponding to those rpm.

The spindle range cannot be changed when operating in M19. It must be selected
beforehand.
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4.74 SPINDLE IN CLOSED LOOP

In order for the spindleto operatein closed |oop by meansof " spindleorientation (M19)",
thefollowing conditions must be met:

* The velocity command for the spindle must be analog (x10V). Spindle machine
parameter "SPDLTY PE (P0) = 0".

* Anencoder must bemounted ontothespindle. Spindlemachineparameter "NPUL SES®
(P13) must indicated the number of square pul ses supplied by the spindle encoder.

Also, when switching from opento closed loop, either an"M19" or an "M 19 S+5.5" must
be executed.

TheSt+5.5 codeindicatesthe spindleposition, in degrees, from the spindlereference point
(marker pulse).

When switching form open to closed |oop, the CNC behaves asfollows:

*  |f thespindlehasahomeswitch, it performsahome-switch search at the turning speed
set by spindle machine parameter "REFEED1" (P34).

It then searchesfor actual marker pulse(10) of the spindleencoder at theturning speed
set by spindle machine parameter "REFEED2" (P35).

And, finally, it positionsthe spindle at the programmed S£5.5 point.

* If the spindle does not haveahome switch, it searchesthe encoder marker pulseat the
turning speed set by spindle machine parameter "REFEED2" (P35).

And, then, it positionsthe spindle at the programmed S£5.5 point.

4741 CALCULATING SPINDLE RESOLUTION

The CNC assumes that one encoder revolution represents 360°. Therefore, the feedback
(counting) resolution depends on the number of lines of the spindle encoder.

Resolution = 360° / (4 x number of encoder lines per revolution)

Hence, to obtainaresol ution of 0.001°,a90,000lineencoder isrequired anda180,000line
encoder to obtain aresolution of 0.0005°.

Spindlemachineparameter "NPUL SES' (P13) must indicatethe number of squarepul ses
supplied by the spindle encoder.

In order to be ableto usefeedback alarm on the spindle encoder, "FBACKAL" (P15), the
pul sesprovided by theencoder must bedifferential (doubleended) squarewave”"DIFFBACK
(P14) = YES".
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4742 GAIN SETTING

Thevarioustypesof gainsmust be adjusted in order to optimizethe system's performance
for the programmed movements.

Anoscilloscopeishighly recommendedto makethiscritical adjustment by monitoringthe

tacho signals. Theillustration below showsthe optimum shapefor thissignal (ontheleft)
and theinstabilitiesto be avoided during start-up and brake down:

/A

There are three types of gain. They are adjusted by means of machine parameters and
following the sequenceindicated next.

Proportional Gain

It definestheanal og output correspondingtoafeedrateresultingin 1°of following error.
It isset by spindle machine parameter "PROGAIN" (P23)
Feed Forward Gain

It setsthe percentage of anal og output dependent of the programmed feedrate.

It must be set only when operating with acceleration / decel eration (spindle machine
parameter "ACCTIME" (P18) ).

It isset by spindle machine parameter "FFGAIN" (P25)

Derivative Gain or AC-Forward Gain.

The"Derivative Gain" setsthe percentage of analog output applied depending on the
fluctuationsof following error.

The "AC-Forward Gain" sets the percentage of analog output proportional to the
feedrateincrements (accel eration and decel eration stages).

It must be used only when operating with acc. /dec. (spindle machine parameter
"ACCTIME" (P18)).

It is set by spindle machine parameters"DERGAIN" (P24) and "ACFGAIN" (P42).

With "ACFGAIN=No" itappliesDerivativeGain.
With "ACFGAIN=Yes" itappliesAC-Forward Gain.
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4.74.3 PROPORTIONAL GAIN SETTING

Ina"pure" proportional positional |oop, theanal og output of the CNCto control thespindle
is, atall times, proportional tothefollowingerror (axislag) whichisthedifferencebetween
itstheoretical and actual (real) position.

Analog output = Proportional Gain x Following Error

Spindle machine parameter "PROGAIN" (P23) sets the value of the Proportional Gain.
Expressed in millivolts/degree, it takes any integer between 0 and 65535.

Itsvalueindicatestheanal og output correspondingtoafeedrateresultingin 1°of following
error.

Example:

The maximum speed for the 1st range (rapid traverse GOO) is 500 rpm and we would
liketo obtain 1° at a speed of 1000 9min. (2.778 rpm)

Drive analog: 9.5V for 500 rpm
Analog output corresponding to S= 1000 %min. (2.778 rpm)

95V.
Anadog= = --------m-m-- X 2.778 rpm =52.778 mV
500 rpm
95V.
Anadog= = --------m-me-- X 1000 mm/min. = 0.633V = 633mV
15,000mm/min.

Therefore, "PROGAIN" (P23) = 53

When setting the proportional gain, the following considerations must be taken into
account:

*  The maximum amount of following error allowed by the CNC for the spindleisthe
valueindicated by spindlemachineparameter "MAXFLWEL" (P21). When exceeded,
the CNC issuesthe corresponding following error message.

*  Theamount of following error decreasesasthegainincreases, but it tendsto makethe
systemunstable.
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4744 FEED-FORWARD GAIN SETTING

WiththeFeed-Forwardgain, itispossibleto reducethefollowing error without increasing
the gain, thus keeping the system stable.

It set the percentage of anal og output dueto the programmed feedrate. Therest dependson
the proportional and Derivative/AC-forward gains.

Thisgainisonly to be used when operating with accel eration /decel eration.

FFGAIN

Prggegpar{‘eed —497 PROGAIN > Andog
<« Feedback

For example, if "FFGAIN" (P25) has been set to "80", the spindle analog voltage will be:

MI0414

*  80% of it will depend on the programmed feedrate (feed-forward gain)
*  20% of it will depend on the spindlefollowing error (proportional gain)

Setting the Feed-Forward gain involves a critical adjustment of machine parameter
"MAXVOLT" (P37).

1.- Movethe spindlein GOO and at 10%.

2.- Measuretheactual analog voltage at thedrive.

3.- Set parameter "MAXVOLT" (P37) to avaue 10 times the measured value.
For example, If the measured voltage was 0,945V then: P37=9450.

Next, set parameter "FFGAIN" (P25) to the desired value.
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4.745 DERIVATIVE /| AC-FORWARD GAIN SETTING

With the Derivative gain, it is possible to reduce the following error during the acc./dec.
stages.

Itsvalue is determined by spindle machine parameter "DERGAIN" (P24).

Whenthisadditional analogvoltageisduetofluctuationsof followingerror,"ACFGAIN"
(P42) = NO, itiscalled: "Derivative Gain".

FFGAIN
Pr ed {
ggereaéparpe S PROGAIN ra Andog
- ¥
DERGAIN

MIO416A

<« Feedback

Whenitisdueto variations of the programmed feedrate, "ACFGAIN" (P42) = YES, itis
caled AC-forward Gain" sinceit is dueto acc./dec.

FFGAIN

DERGAIN Andog

Programmed +
Feedrate —4% PROGAIN
< Feedback

Best results are usually obtained when using it as AC-forward Gain, "ACFGAIN" (P42)
= YEStogether with Feed-Forward Gain.

MI0415B

Thisgainisonly to be used when operating with acceleration / decel eration.

A practical value between 2 to 3timesthe Proportional Gain, "PROGAIN" (P23), may be
used.

To performacritical adjustment, proceed asfollows:

* Veify that there is no oscillations on following error, In other words, that it is not
unstable.

*  Check, withan oscilloscope, thetachovoltageor theanal og voltageat thedrive (vel ocity

command), verify thatitisstable(left graph) and that thereareneither instabilitieswhen
starting up (center graph) nor when braking down (right graph).

/A
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4.7.4.6

MACHINE REFERENCE SETTING

To set the machine reference point proceed asfollows:

*

Indicate in spindle machine parameter "REFPUL SE" (P32) the type of marker pulse
(l0) used by the feedback device.

Also, indicatein spindlemachineparameter "REFDIREC" (P33) thehomingdirection
to look for that marker pulse.

Set the spindle machine parameters defining the home switch approaching feedrate
"REFEED1" (P34), and themarker pul se searching feedrate after thehomeswitch has
been found "REFEED2" (P35).

The machine reference point will be set to "0". Spindle machine parameter
"REFVALUE" (P36).

Onceinthe JOG modeand after positioning the spindleintheright area, start homing
the spindle. When done, the CNC will assign a"0" valueto this point.

After moving the spindle to the Machine Reference Zero or up to a known position
(withrespect to MachineReferenceZero), observethepositionreading of theCNCfor
that point.

Thiswill be distance from the Machine Reference Zero to that point. Therefore, the
value to be assigned to spindle machine parameter "REFVALUE" (P36), which
defines the coordinate corresponding to the Machine Reference Point (physical
location of the marker pulse).

"REFVALUE" P36 =Machine Coordinate of thepoint - CNC reading at that point
Example: If the point whose known position is located 230 mm from Machine
ReferenceZero andthe CNC reads-123.5°asthe coordinateva uefor this
point, the coordinate of the Machine Reference Point with respect to
Machine Reference Zero will be:
"REFVALUE" P36 = 12 - (-123.5) = 135.5°

After alocating this new value to the machine parameter, press SHIFT + RESET or
turn the CNC off and back onin order for this value to be assumed by the CNC.

The spindle must be homed again in order for it to assumeitsright reference values.
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4.7.4.7

*

CONSIDERATIONS

If at the time when the home search is requested, the spindle is sitting on the home
switch, the spindle will back up (in the direction opposite to the one indicated by
“REFDIREC (P33)”) until itisoff theswitchand then, itwill goonto searchinghome.

Care must be taken when placing the home switch and when setting feedrates
“REFEED1 (P34)” and “REFEED2 (P35)".

REFEED 1

REFEED 2

:

Home switch Marker pulse (home)

The home switch will be installed so the marker pulse will be found in the zone
corresponding to feedrate “ REFEED2 (P35)”.

If thereisnoroomfor it, reducethevaueof “ REFEED1 (P34)” . For example, for encoders
whose consecutive marker pulses are very closeto each other.

*

When the sel ected spindle does not have amachinereference (home) switch (spindle
machineparameter “DECINPUT (P31)” =NO), theCNCwill movethespindleat the
feedrate set by spindle machine parameter “REFEED2 (P35)” until the first marker
pulse from the current position isfound, thus ending the home search.

FAGOR rotary encoders provide one positive reference pul se per revolution.
Do not mistake thetype of reference pul se being used (positive or negative) with the

type of activeflank (up or down) to be used when setting spindle machine parameter
“REFPULSE (P32)".
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4.8 TREATMENT OF EMERGENCY SIGNALS

4.8.1 EMERGENCY SIGNALS

The FAGOR 8050 CNC provides the following emergency signals:

IEMERGENCY STOP Physical emergency input.
It isgenerated from the outside and it correspondsto pin 2 of connector X9.
Thissignal isactivelow (0V).

/EMERGENCY OUTPUT Physical emergency output.
It is generated internally when an error is detEcted at the CNC or at the PLC.
Thissignal isactivelow (0 V).

/EMERGEN (M5000) Logic input of the CNC, generated by the PLC.

When the PL C activatesthissignal, the CNC stopsthe axesfeed and the rotation of
the spindleand it displaysthe corresponding error message.

Thissignal isactivelow (0 V).
/ALARM (M5507) Logic input of the PLC, generated by the CNC.

The CNC activates this signal to let the PLC “know” that an alarm or emergency
condition has occurred.

Thissignal isactivelow (0 V).
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4.8.2 CNC TREATMENT OF EMERGENCY SIGNALS

The emergency inputs of the CNC are:

/EMERGENCY STOP  Physical input coming fromthe outside.
/EMERGEN (M5000) Physical input coming fromthe PLC.

The emergency outputs of the CNC are:

/EMERGENCY OUTPUT Physical output to the outside.
/IALARM (M5507) Physical output to the PLC.

8050 CNC
CNC

X9 /EMERGEN ~ /ALARM
24V

Emergency

I o1
PLC

ELECTRICAL CABINET

There areto waysto cause an emergency at the CNC, by activating the physical input
/IEMERGENCY STOP or the general logic input “/EMERGEN" from the PLC.

Whenever any of these signal sisactivated, the CNC stopsthe axesfeed and thespindle
rotation and it displaysthe corresponding error message.

By the same token, when the CNC detects an internal malfunction or at an external
device, it stops the axes feed and the spindle rotation displaying at the same time the
corresponding error message.

In both cases, the CNC will activate the /EMERGENCY OUTPUT and /ALARM
signalsto indicateto the PL C and to the outside world that an emergency has occurred
at the CNC.

Oncethecauseof theemergency hasdisappeared, the CNCwill deactivatethesesignals
toindicate to the PLC and to the outside world that everything is back to normal.
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483 PLC TREATMENT OF EMERGENCY SIGNALS

The emergency inputs of the PLC are:

/EMERGENCY STOP  Physical input coming fromthe outside.
/ALARM (M5507) Physical input coming from the CNC.

The emergency outputs of the PLC are:

/EMERGENCY OUTPUT Physical output to the outside.
/EMERGEN (M5000) Physical output to the CNC.

There aretwo waysto “tell” the PL C that an emergency condition must be treated, by
activating the physical input EMERGENCY STOP of the PLC (which is11) or the
genera logicinput “/ALARM” of the PLC which ismark M5507.

Inboth cases, thetreatment of thesesignal swill beuptothe PLC programmer. ThePLC
program must have the necessary instructions to properly attend to these emergency
inputsand act accordingly.

By the sametoken, the PL C program must have the necessary instructionsto properly
activate the emergency outputs when required.

Theseemergency signalsarethephysical output/EMERGENCY OUTPUT (output O1
of the PLC) and the general logic output /EMERGEN” which is mark M5000 of the
PLC.

It must be born in mind that every time anew PLC program cycleisinitiated, thereal
inputsareupdated withthephysical inputs. Therefore, input 1 1 will havetheval ueof the
physical input [EMERGENCY STOP.

Also, before executing the PLC program cycle, the values of the M and R resources
correspondingtothe CNClogicoutputs(internal variables) areupdated aswell asmark
M5507 corresponding to the/ALARM signal.

After the execution of each cycle, the PL C updatesthe physical outputswiththevalues
of thereal outputsexcept the physical output/EMERGENCY OUTPUT whichwill be
activated whenever thereal output O1 or mark M5507 (/ALARM signal coming from
the CNC) isactive.
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5. INTRODUCTION TO THE PLC

Itishighly recommendedto savethemachine parametersinaperipheral deviceor computer
inorder to avoid losing them by replacing modul es, checksum errors, operator errors, etc.

ThePL C program canbeintroduced fromthefront panel or fromacomputer or peripheral,
using the RS232C and RS422 serial lines.

ThePLC programwill be storedintheinternal memory of the CNC together with the part
programs and are displayed in the program directory (utilities) together with the part
programs.

Oncetheprogramhasbeen compiled, thePL Cwill generatetheexecutablecodewhichwill
be stored in the PLC’ sinternal memory.

The CNC has an EEPROM to store the PLC program and the User customized pages
(screens).

On CNC power-up, the PLC will execute the Object Program. If this program does not
exist, itwill begenerated by compilingthe SourceProgram"PLC_PRG", if itexists, or the
onesavedinthe EEPROM otherwise. Oncethe Object Programisgenerated, the PL C will
executeit.

Should there be no source program, the CNC will issuethe corresponding error message.

Object Yes

Program \

Source Program Yes
"PLC-PRG"

EEPROM
Program

No Generate Object Program
I
N
Error Message
8 RUN
£
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The PLC has 256 inputs and 256 outputs, some of which, depending on the configuration
of the CNC acquired can communicate with the outside. The numbering of inputs and
outputsfor each of the moduleswill be asfollows:

AXES module 11 -140 01 -024
INPUT/OUTPUT Module (1) 165-1128  033-064
INPUT/OUTPUT Module (2) 1129-1192  065-096
INPUT/OUTPUT Module (3) 1193-1256  097-0128

There is an exchange of information between the CNC and the PLC which is done
automatically and the system has a series of commands which allow the following to be
donequickly and simply:

*

The control of Logic CNC inputs and outputs by means of an exchange of
information between both systems.

Thetransfer fromthe CNC tothe PLC of M, S, T auxiliary functions.

Todisplay ascreenpreviously defined by theuser, aswell asgenerating messages
and errorsin the CNC.

Thereading and modification of internal CNC variablesfrom the PLC.
Accessto al PLC variablesfrom any part program.
Monitoring of PLC variables on the CNC screen.

Accessto all PLC variablesfrom acomputer, viaDNC and by means of the RS
232 C and RS 422 serial ports.
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5.1

PLC RESOURCES

INPUTS (I): These are elements which supply information to the PLC from signals
receivedfromtheoutsideworld. They arerepresented by theletter | andthereare 256
inputsavailable.

OUTPUTS (0O): These are elements which allow the PLC to activate or deactivate the
different devicesin the electrical cabinet. These arerepresented by the letter O and
thereare 256 outputsavailable.

MARK S(M): Theseareelementscapableof memorizinginonebit (asif itwereaninternal
relay) thestatusof thedifferentinternal variablesof the CNC (informationof thelogic
outputsreceived in the communication between the CNC and the PL C of the CNC)
and the status of the different variables of the PLC, whether these are internal or
established by theuser. They arerepresented by theletter M, and thereare 2000 user
marks and other special marks.

REGISTERS (R): These are elementswhich allow anumerical valueto be storedin 32
bits or facilitate CNC-PLC communication with the Logic CNC inputs-outputs.
They arerepresented by theletter R and there are 256 user regi stersand other special
registers.

TIMERS(T): Theseareelementswhich, onceactivated, alter thestatusof their output for
aspecifictime(timeconstant). They arerepresented by theletter T, and thereare 256
timers.

COUNTERS(C): These are elements capabl e of counting up or down aspecific amount
of events. They are represented by the letter C and there are 256 counters.
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52 PLC PROGRAM EXECUTION

ThePL Cexecutestheuser programcyclically. Inother words, onceit executesthecompl ete
program, it re-startsrunning thisprogram fromthefirst instruction.

Thiscyclic processing of the program isdone asfollows:

1. It allocates the current values of physical CNC inputs (AXES and 1/0 module
connectors) to the"1" resources of the PLC.

For instance, if physical input 110 (pin 25 of connector X9 of the Axes module) is
receiving 24V, the PLC setsresource "110" to "1".

Only theinputscorresponding to themodul esbeing used are updated. Thisway, when
having the axes module and one 1/0 module, the PLC will only update resources 11
thru 140 and 165 thru 1128. Therest of the"1" resources will not be modified.

Modules: PLC LogicCNC
Axes+1/0 === ——- 1 Inputsand Outputs
:'____': : REALMEMORY : :' _________ ':
" " " T T T T T T ml I Outputs I
! 5 ! L | IBeginningI !
—ip 2 1 1 | M5500—-M5957 1 1 M5500-M5957 | |
1 - 1 1 R550—-R562 R550-R562 |
—1P 3 1 1| | 1 of Cycle 1 1
—elo| | . | | I Real I : :
g eginning
—e 11-1256 I : : :
I j of Cycle | | 1 Inputs 1
1 1 1 | | 1 : :
1 %) | 1 1
L 1 |M5000-M5465|
-z | : I I : 1 | ®rs00-R505 | |
3] | ! K | |
1 1
18] 1| | e il -
{2 1 I |1
1 = 1 1 1
S - _ i
| I — e J

2. It alocates the current values of the logic CNC outputs (CNCREADY, START,
FHOUT, .....) to PLC resources M5500 thru M5957 and R550 thru R562 .

3. Itrunstheprogram cycle.

The next section of this chapter describes the structure of the PLC program and its
executionmodules.
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4. It updates the Logic CNC inputs ((EMERGEN, /STOP, /[FEEDHOL, ...) with the
current values of PL C resources M5000 thru M5465 and R500 thru R505.

Modules: PLC LogicCNC

Axes+1/0 r——————————————— 1 Inputsand Outputs

r——-—=-1 1 REALMEMORY 1 :- --------- -:

I 1 'V _ 1 Outputs
el T i :
— 2] 1 ) | 1 | M5500-M5957 | |

M EN I | | | I'| r550-R562 | |

EIR || k | |

T I
™ 2] I |l 1 I
—+1= ] || K | |

: : : | | : : Inputs :

I I

il E b M5000-M5465 e b ENdOT L | 500015465 | |
-zl | || R500—R505 I Cycle R500-R505 | |
il | A |

I I

I .§ I Endof ! ! Q Real | : b ——— -
-2 01-0256 I

R = 1 Cyce | 1

Leeeud e 1

b e J

5. Allocatesthecurrent valuesof PLC"O" resourcestothe physical outputs(connectors
of the Axesand I/0O modules).

For instance, if resource"O5" isset to "1", the PL C sets physical output "O5" (pin 4
of connector X10 of the Axes module) to 24V.

6. Bearinmindthat all theactionsof the program executed by the PL C alter the status of
itsresources.

Example: 110 AND 120 = O5

When this condition ismet [resource110is"1" and 120 isalso "1"], the PLC sets
resource" 05" to"1". If thisconditionisnot met, the PL C setsresource"O5" to"0".

Therefore, the status of a resource may change during the execution of the PLC
program.

Example, assuming that theinitial status of resourceM100is"0":
M100 AND 17 =03 M100 ="0"
110 =M100 M 100 takes the value of resource 110
M100 AND 18 =M101 Thevalueof M100dependsonthepreviousinstruction.

Thistypeof problemsmay be prevented by careful programming or by using"Image”
resource values (instead of "Real" values).
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The PLC has 2 memoriesto store the status of the variousregisters: Real and Image.
All the steps described so far work with Real memory.

Saying "thevalue of such and such register” isthe same as saying "the Real value of
such and such register".

Thelmage Memory containsacopy of thevalues (status) that theresourceshad at the
end of the previouscycle.

The PLC makes this copy at the end of the cycle.

The resources having an image value are: 11 thru 1256, O1 thru 0256 and M1 thru
M2047

Modules: LogicCNC

AXES+I/O @ M preem—-———— li I‘_'C_ ______ Inputsand Outputs
F====1 REALMEMORY rm———————— -
: R : - = : Outputs :
|’ 5 1 I I | |
e HEE-== 4]
3| ! | | | |
—:." % : I I Real | 1 1
— ™! ] | | 111258 | : :
1 | I w I | Inputs 1
o HE :
HE R I i | 1 | M5000-ms485 | |
 E | 1 | 1 | meo0-R505 |
~1T—-8 1 | 1 | | 1
1 I 1 1 I
- sl | | 1 O Real | e e e J

-] 1 | 1 |o1-ozs8 |

1 |E] I I

L=l | : : |

| : 1 M Real |

| —
: : § [M1-M2047 :

i
g

Endof 1 Endofg End of:
le 1 le il |
Cyde y Qydeg den
1 1 1
I ¥ :
1-1256 | n |M1-M2D47
| |
| |

|
| |
| [ Imege M Image |
| |
| |
I I
I I

01-0E206

U Image

-

|

|

|

|

[ .
ittt |
Sy ————

Thenext exampleshowshow the PL C actswhen operating withreal andimageval ues.
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Using Real values Using Image values

PLC Program M1([M2|M3| O5 M1[M2]|M3| O5
O0=M1 Initial status oOo|J]0|O0f|0O ofofofoO
M1l=M2 End of 1st Scan 1 11111 110]0(0O0
M2 =M3 End of 2nd Scan 1 11111 111]10(0
M3=01 End of 3rd Scan 1]1]1(1]1 1{111]0
End of 4th Scan 1]1]1(1]1 1{111]1

Thefirst program lineindicatesthat resourceMlissetto"1".

Operating withreal values:
M1=M2 Therea valueof M1is"1", it hasbeen set by the previousline.
M2=M3 Therea valueof M2is"1", it has been set by the previousline.
M3=05 Therea valueof M3is"1", it has been set by the previousline.

Operating withimagevalues:

Thefirst cycle(scan) setsther eal valueof M 1=1; butitsimagevaluewill not be set
to"1" until the end of the cycle.

In'flh(?'an cycle(scan), theimagevaueof M1is"1" andthereal valueof M2isset
g)ut%h.e image value of M2 will not be set to "1" until the end of the cycle.
In'glh('a'Brd cycle(scan), theimagevaueof M2is"1" andther eal valueof M3isset
g)ut%h.e image value of M3 will not be set to "1" until the end of the cycle.

Inthe4th cycle (scan), theimagevaueof M3is"1" andthereal value of O5isset
to"1".

Ascan be observed, the system isfaster when operating with real resource values.
Operating with image values permits analyzing the same resource along the whole
program with the same value regardless of itscurrent (instantaneous) real value.

7. It concludesthiscycle scan and it getsready for the next one.

Theflow-chart on the next pageillustratesthe cyclic program processing.

Chapter: 5 Section: Page
INTRODUCTIONTOTHEPLC PROGRAM EXECUTION 7




Cyclicprogram processing

\

Physical | Real |
LogicCNC M5500—-M5957
Outputs R550—-R562

CY1

END

st time &
there is

PRG

END

M5000-M5465 LogicCNC Inputs

R500—-R505
Real O Physical O

Real Values Image Values
11-1256 I11-1256

01-0256 01-0256

M1-M2047 M1-M2047

g
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Informationexchange:

Modules: PLC LogicCNC
Axes+1/0 [ ———— 1 Inputsand Outputs
r——--1 I REALMEMORY 1 rm——————— -
[ 1 0 - I Outputs 1
=gl i | — |
=}
—m] 2] 1 1| M5500—M5957 M5500-M5957 | |
ol = I R550—R562 R550-RB62 | |
— = 5| I :
— =12 1. . || LBeal "
£ !Beginning i
— ™ 11-1256 I
1 j of Cycle | T Inputs :
I I I 1
i I ] |M5000-m5465 M5000-M5485 | |
i 1 A - R500—R505 1 R500-R505 | 4
5| 1 1| 1 1 :
4-:— S : : | I 0 Real : _________ 3
2 End of 1
-z 01-0256 !
I o 1 Cycle | 1 I
(I I - I M Real |
il I I I
- B [M1-nzoar| | 1
: I 1 1 | :
| oA ——
I Endof § Endof g Endof i I
1 Cycle I Cycle : Cycle : 1
: [ N T :
! | 4 ' 4 | !
, I 11-1256 | n |mM1-m=047 I i
1
: | IImege @ M Imege | :
I | ¥
i | 01-0256 o
1| |1
: | 0 Image | :
- 1y
: IMAGEMEMORY :
e e |
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Thetimethe PL C requiresto executethe programiscalled cycletimeand canvary inthe
successive cyclesof asame program, asthe conditionsunder which they are executed are
not the same.

Cyclei

CYCLE
TIME

MIOS1

By means of the PL C machine parameter “WDGPRG” amaximum cycle execution time
isestablished. Thisis called WATCH-DOG time and if acycle is executed which lasts
longer than 1.5timesthistime, or two cyclesareexecuted, oneafter theother, takinglonger
than thistime period, the CNC will display the WATCH-DOG error of theMain Module.

Cyclei i+1 i+2 i+3
WDGPRG Z /

CYCLE
TIME

4WATCH-DOG
g Error

Thisway, the execution of cyclesthat, dueto their duration, disturb the operation of the
machine can be prevented and the PL C can be prevented from executing acyclewhich has
no end due to aprogramming error.
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53 MODULAR PROGRAM STRUCTURE

The program to be executed by the PLC consists of a series of MODULES which are

appropriately defined by means of DIRECTING INSTRUCTIONS.

The modules which can make up the program are:

Main module (PRG)

Periodic execution module (PE)
First cyclemodule (CY 1)

Each module must begin with the directing instruction which definesit (PRG, PE, CY 1)

and end with the directing instruction END.

Should the main program contain the MAIN MODULE only it isnot necessary to place

theinstructions PRG and END.

531 FIRST CYCLE MODULE (CY1)

Cy1

MIOS3

Thismoduleisoptional andwill only beexecutedwhen
thePLCisturnedon. Itisusedtoinitializethedifferent
resourcesand variableswiththeir initial values, before

proceeding to execute therest of the program.

Thismodul e operatesby default withthereal valuesof

resources|, O, M.

It isnot necessary for thisto be at the beginning of the
program, but must alwaysbepreceded by theinstruction

CY1.

53.2 MAIN MODULE (PRG)

PRG

MIOSS

Thismodulecontainstheuser program. It will beexecuted
cyclically and will be given the task of analyzing and
modifying CNC inputs and outputs. Itstime of execution
will belimited by the valueindicated in the PL C machine

parameter “WDGPRG”.

Thismodule operates by default with the image val ues of

resources|, O, M.

There can only be one main program and this must be
preceded by the instruction PRG, it is not necessary to

defineitif it startsonthefirst line.
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5.3.3 PERIODIC EXECUTION MODULE (PE t)

Thismoduleisoptional and will beexecuted every period of time
PET t indicated inthedirecting instruction defining the module.

This module may be used to process certain critical inputs and
outputswhich cannot be checked or updated properly inthe body
of the main program dueto its extended execution time.

END

E

Another application for this module is for those cases where specific tasks need not be
evaluated at every PL C program cycle. Thosetaskswould be programmedintheperiodic
modul e and they would be executed with the frequency established by the executiontime
assigned to thismodule (for example: if t= 30,000; every 30 seconds).

At valueof between 1 and 65535 millisecondscan be programmed and theexecutiontime
of this module will be limited by the value indicated in the PLC machine parameter
“WDGPER”.

Thismodule operates by default with the real values of resources|, O, M.

Example:

PE 10 Defines the beginning of the Periodic Module PE which will be
executed every 10 milliseconds.

If thismodul eisbeing executed withreal valuesand actsonaphysical output, thisisupdated
at the end of the execution of the periodic module.
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534 PRIORITY IN THE EXECUTION OF PLC MODULES

Every timethe PLC program is started (command RUN) thefirst module to be executed
isthefirst cycleModule (CY 1). Once execution hasbeen completed, it will continuewith
themain Module (PRG).

Themain Modulewill be executed cyclically until the execution of the PL C has stopped
(command STOP).

Cy1

END

PRG

END

MI0S6

|

The Periodic Module will be executed every time the time indicated in the directing
instruction “PEt” elapses. This count starts when the execution of the Main Module (the
firsttime) begins.

Every timethismodul eisexecuted, the execution of the Main Moduleisinterrupted, and
its execution resumes when the execution of the Periodic Modul e finishes.

Cy1

PRG

PEt

MIOS7
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6. PLC RESOURCES

6.1 INPUTS

These are elements which provide the PL C with information from the signalswhich are
received fromtheoutsideworld. They arerepresented by theletter | followed by theinput
number which isdesired to reference, for example 1, 125, 1102, etc.

The PLC may control 256 inputs although when communicating with the outside world
it can only access the onesindicated by each module.

The numbering of the inputs at each module is determined by the logic address (device
sel ect code) assigned tothemodul ein such away that thefirst group of inputscorresponds
to the modul e with the lowest device sel ect code and the last group of inputs corresponds
to the module with the highest select code. For example:

Module Device Select Code Inputs
AXES 2 11 -140
/0O TRACING 3 165-1128
INPUT/OUTPUT (1) 4 1129-1192
INPUT/OUTPUT (2) 5 1193-1256

6.2 OUTPUTS

These are elementswhich allow the PL C to activate or deactivate the different devicesor
drivesintheelectrical cabinet. They arerepresented by theletter O followed by the output
number which is desired to reference, for example O1, 025, 0102, etc.

ThePLC may control 256 outputsalthough when communicating with the outsideworld
it can only access the onesindicated by each module.

The numbering of the outputs at each module is determined by the logic address (device
select code) assigned tothemodul einsuch away that thefirst group of outputscorresponds
tothemodulewiththelowest device sel ect codeand thel ast group of outputs corresponds
to the module with the highest select code. For example:

Module Device Select Code | Outputs
AXES 2 01 -024
I/0 TRACING 3 033 -064
INPUT/OUTPUT (1) 4 065-096
INPUT/OUTPUT (2) 5 097-0128

Output O1 coincideswiththeemergency output of the CNC (pin 2 of connector X 10); thus,
it must bekept high (logic level 1).
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6.3 MARKS

These are elements capable of memorizing in one bit (asif they were an internal relay)
information defined by theuser, their value beinginal terable even when the power supply
to the system isturned off.

Thiswill be programmed by theletter M followed by the number of the mark whichitis
wished to reference, for example, M1, M25, M102, etc.

The PLC controlsthe following marks:

User marks M1 M 2000
Arithmeticflagmarks M2001

Clock marks M2009 M2024
Fixed statusmarks M 2046 M2047
M arks associated with messages M4000 M4127
Marksassociated with errors M4500 M4563
Screenmarks M4700 M4955
CNC communication marks M5000 M5957

Marks M1 thru M2047 have image values unlike the remainder of the marks, and so the
PLC will alwayswork with their real values.

Thearithmetic flag mark availableat the PLCis:

M2003 IstheZeroflagandissettol1(highlogiclevel) whentheresult of an AND,

OR, XOR operation is 0.

Theclock marksM2009to M 2024, makeupinternal clocksof different periodswhichcan

be used by the user.

MARK Half Period
M2009 100 msec.
M2010 200 msec.
M2011 400 msec.
M2012 800 msec.
M2013 1.6 sec.
M2014 3.2 seC.
M2015 6.4 sec.
M2016 12.8 sec.
M2017 1sec.
M2018 2 SeC.
M2019 4 sec.
M2020 8 sec.
M2021 16 sec.
M2022 32 sec.
M2023 64 sec.
M2024 128 sec.
Page Chapter: 6 Section:
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Thefixed status marks available at the PLC are:

M2046 Alwayshasavalue of O.
M2047 Alwayshasavaueof 1.

ThePL Callows, by meansof theactivation of aseriesof messagemarks, thePL C message
corresponding to the PL C message tableto be displayed on the CNC screen. They canbe
named by means of the mark M4000 - M4127 or by means of their associated mnemonic
MSGL1 - MSG128:

M4000 MSG1
M4001 MSG2

M4126  MSG127
M4127 MSG128

Likewise, 64 error marksareavailablewhichallow theerror correspondingtothe PL Cerror
tableto be displayed on the CNC screen aswell asto interrupt the execution of the CNC
program, stopping axisfeed and spindlerotation. Theactivation of oneof thesemarksdoes
not activate the CNC external Emergency output.

They can be named by means of mark M4500-M4563 or by means of their associated
mnemonic ERR1 - ERR64:

M4500 ERR1
M4501 ERR2

M4562 ERRG3
M4563 ERR64

Itisrecommended to changethestatusof thesemarksby meansof accessibleexternal inputs
sincethe PLC will not stop and the CNC will receivethe error messagein each new PLC
cycle scan; thus preventing access to any of the PLC modes.

By activating one of the marks M4700-M 4955 user pages 0-255 can be activated in the
CNC. They can benamed by meansof mark M4700-M4955 or by meansof their associated
mnemonic PICO - PIC255:

M4700 PICO
M4701 PIC1

M4954  PIC254
M4955  PIC255

ThePL ChasmarksM5000to M5957 to exchangeinformationwiththe CNC, al of which
have associated mnemonics and are detailed in the chapter which dealswith CNC - PLC
communication.
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6.4 REGISTERS

These are elements which store a numerical value in 32 bits, their value remaining
unalterable even when the power supply to the system s cut off.

They do not haveimagevaluesand arerepresented by theletter R, followed by theregister
number it is desired to reference, for example R1, R25, R102, etc.

The PLC hasthefollowing registers:

Userregisters R1 - R256
Registersfor communication with the CNC R500 - R559

ThePLCwill consider each value storedin each register asaninteger withasign, and can
be within +2147483647.

Itisalso possibleto makereferencetoaBIT of theREGISTER by putting theletter B and
the bit number (0/31) in front of the selected register. For example:

B7 R155 Refersto Bit 7 of Register 155.

ThePL C considershit 0 asbeingtheonewithleast significanceand bit 31 asbeing theone
withmost significance.

ThevaluestorediN aRegister can betreated asbeing decimal, hexadecimal (preceded by
“$"), binary (preceded by “B”) or in BCD.

Example:
Decimad : 156

Hexadecima : $9C
Binary : BOOOO 0000 0000 0000 0000 0000 1001 1100
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6.5 TIMERS

These are elements capabl e of maintaining their output at adetermined logiclevel during
apreset time (time constant), after which the output changes status.

They donot haveimagevaluesand arerepresented by theletter T, followed by the number
of thetimer itisrequired to reference, for example, T1, T25, T102, etc.

The time constant is stored in a 32-bit variable, and so its value can be between 0 and
4294967295 milliseconds, which isequivalent to 1193 hours (almost 50 days).

The PLC has 256 timers, each of which has T status output and TEN, TRS, TG1, TG2,
TG3and TG4inputs. Itisal sopossibleto consult at any moment thetimewhichhasel apsed
from the moment it was activated.

TEN —— T
TRS > T 1/256

T61 ] >t
TG 4 ——]

MI061

ENABLE INPUT (TEN)

Thisinput allowsthetiming of thetimer to be stopped. It isreferred to by the letter TEN
followed by thenumber of thetimer whichiswishedtoreference, forexampleTEN 1, TEN
25, TEN 102, etc.

Sothat thetimee apseswithinthetimer thisinput mustbeat level “1”. By default every time
atimer isactivated the PLC will assign thisinput alogiclevel “1”.

If, oncethetimer hasbeen activated, TEN = Oisselected, the PL C stopsthetiming, it being
necessary to assign TEN = 1 for thistiming to continue.

TEN

MI062

Example:
12 = TEN 10; Input |2 controls the Enable input of timer T10.
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RESET INPUT (TRS)

Thisinput allowsthetimer to beinitialized, by assigning thevalue0toits T statusand by
cancellingitscount (itinitializesthisto 0). It isreferred to by theletters TRSfollowed by
the timer number it iswished to reference, for example TRS 1, TRS 25, TRS 102, etc.

Thisinitialization of thetimer will bemadewhenatransition of logiclevel from*“0” to“ 1”
(leading edge) is produced. By default and every time atimer is activated the PLC will
assignthisinput alogiclevel of “0”.

If, once the timer is activated, a leading edge is produced at the TRS input, the PLC
initializesthetimer, assigning value0toits T statusand cancelling thecount (itinitializes
thisto0). Additionally, thetimer isdeactivatedit being necessary to activateitstrigger input
to activateit again.

Example:

TRS

MI063

I3=TRS 10; Input 13 controlsthe Reset input of timer T10.

TRIGGER INPUT (TG1, TG2, TG3, TG4)

Theseinputsallow thetimer to be activated, and it beginsto time. They arereferred to by
the letters TG1, TG2, TG3, TG4 followed by the number of the timer it is required to
reference and the value which isrequired to start the count with (Time Constant).

For example TG1 1 100, TG2 25 224, TG3 102 0, TG4 200 500, etc.

TheTimeConstant val ueisdefinedinthousandthsof asecond, anditispossibletoindicate
this by means of anumerical value or by assigning it theinternal value of an R register.

TG1 20 100 ; Activatestimer T20 by meansof trigger input TG1and witha
time constant of 200 milliseconds.

TG2 22 R200 ; Activatestimer T22 by meansof trigger input TG2 and witha
time constant which will be defined (in thousandths of a
second) by thevalue of Register R200 when theinstructionis
executed.
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Inputs TG1, TG2, TG3 and TG4 are used to activate thetimer in four different operating
modes:

Input TG1 activates the timer in the MONOSTABL E mode.

Input TG2 activates the timer in the ACTIVATION DELAY mode.
Input TG3 activates the timer in the DEACTIVATION DELAY mode.
Input TG4 activates the timer in the SIGNAL LIMITER mode.

Thisactivation of thetimer ismadewhen alogic level transition of any of theseinputsis
produced, either from*“0” to“1” or from*“1” to“0” (leading or trailing edge) depending on
thechoseninput. By default and every timethetimer isinitialized by meansof theRESET
input (TRS), the PLC will assign logic level “0” to theseinputs.

The operating mode of each of thesetrigger inputsisexplained individually.

STATUS OUTPUT (T)

Thisoutput indicatesthelogic status of thetimer. Itisreferred to by theletter T followed
by the number of thetimer whichitisrequired to reference, for example T1, T25, T102,
etc.

Thelogicstatusof thetimer dependson the operating mode sel ected by meansof thetrigger
inputs TG1, TG2, TG3 and TG4, and so the activation or deactivation of thissignal is
explained in each of the PL C operating modes.

ELAPSED TIME (T)

Thisoutput indicatesthetime elapsed in thetimer sincethemoment it was activated. Itis
referred to by the letter T followed by the number of the timer which it is required to
reference, for example T1, T25, T102, etc.

Althoughwhenwritten asT123 it coincideswith the Status Output, both aredifferent and
they arealso used in different types of instruction.

Inbinary typeinstructions, function T123 makesreferenceto thelogic status of thetimer.
T123=M100 ; Assignsmark to M100 the status (0/1) of Timer 123

In arithmetic and comparison functions T123 makes reference to the time elapsed in the
timer from the moment it was activated.

12=MQOV T123 R200 . Transfersthetime of T123to register R200

CPST123 GT 1000 =M100 ;  Compareswhether thetimeof T123isgreater
than 1000, in which case it activates mark
M 100.

The PLC has a32-bit variableto store the time of each timer.
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6.51 TIMER OPERATING MODES

The four operating modes which are available to each timer can be selected by means of
the activation of one of thetrigger inputs TG1, TG2, TG3, TGA4.

Input TGL1 activates the timer in the MONOSTABLE mode

Input TG2 activates the timer inthe ACTIVATION DELAY mode
Input TG3 activates the timer in the DEACTIVATION DELAY mode
Input TG4 activates the timer in the SIGNAL LIMITER mode

6.51.1 MONOSTABLE MODE. INPUT TG1

Inthisoperational modethetimer statusiskept at thehighlogiclevel (T=1) fromthemoment
the TG1 input isactivated until the timeindicated by the time constant el apses.
If thetimer isinitialized withvalues TEN=1 and TRS=0, thetimer will be activated when

TG1

:

aleadingedgeisproducedat input TG1. At thismoment thetimer statusoutput (T) changes
status (T=1) and thetiming t startsfrom O.
Once the time specified by the time constant has elapsed the time will be considered as

TEN

TRS

TG 1

MIOES

having concluded. Thetimer status output (T) changes status (T=0) and the elapsed time
will be maintained with thetime value of thetimer (T).
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Any ateration which may be producedininput TG1 (leading or trailing edge) during the
timing operation will have no effect whatsoever.

If, oncethetimingiscompleteitisrequiredtoactivatethetimer again, another leading edge
must be produced at the TG1 input.

Operation of the TRSinput in thismode

If aleading edge is produced at the TRS input at any moment during the timing or
afterwards, thePL Cinitializesthetimer, assigningthevalueOtoits T statusand cancelling
itscount (itinitializesitto0). Duetothefact that thetimerisinitialized, it will benecessary
toactivateitstrigger input to activateit again.

Operation of the TEN input in thismode

TEN

TRS

TG1

MI066

If, oncethetimer isactivated, TEN = 0isselected, the PL C stopstiming, anditisnecessary
toassign TEN =1 for thistiming to continue.

TEN 3
TRS
TGl
t
g | I
g
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6.5.1.2 ACTIVATION DELAY MODE. INPUT TG2

Thisoperating mode allowsadelay to be made between the activation of thetrigger input
TG2 and the activation of the T status of the timer.

Theduration of the delay is determined by the time constant.

TG2

2
g

If thetimer isinitialized with values TEN=1 and TRS=0, thetimer will be activated when
aleading edgeisproduced at TG2 input. At that moment, timing t will start from avalue
of 0.

Once the time specified by the time constant has elapsed the timing operation will be
considered ashaving compl eted and thetimer statusoutput (T=1) will beactivated and will
remaininthisstatusuntil thetrailing edgeisproduced in thetrigger input TG2.

The elapsed timewill remain asatimer time value (T) once timing has been compl eted.
If, oncethetiming hasfinished, itisrequiredto activatethetimer again, another leading edge
must be produced in the TG2 input.

TEN

TRS

TG2

MI069

If thetrailing edgeof thetrigger input TG2isproduced bef orethetimespecified by thetime
constant has elapsed, the PLC will consider that the timing operation has concluded,
maintaining the time count it had at that moment asthetimer time(T).
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Operation of the TRSinput in thismode

If aleading edgeisproduced inthe TRSinput at any moment during timing or afterwards,
the PLC initializesthetimer, assigning thevalue 0 to its T statusand cancelling its count
(itinitializesthisto 0). Dueto the fact that the timer isinitialized, it will be necessary to
activateitstrigger input to activateit again.

TEN

TRS

TG2 | |

MI0610

Operation of the TEN input in thismode

If, oncethetimer isactivated, TEN = 0isselected, the PL C stopstiming, anditisnecessary
toassign TEN =1 for thistiming to continue.

TEN

TRS

TG2

MIO611
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6.5.1.3 DEACTIVATION DELAY MODE. INPUT TG3

Thisoperatingmodeallowsadel ay to bemade between thedeactivation of thetrigger input
TG3 and the activation of the T status of the timer.

Theduration of the delay is determined by the time constant.

TG3

MIO612

If thetimer isinitialized withvalues TEN=1 and TRS=0, thetimer will be activated when
aleading edgeis produced at the TG3 input. At that moment, the timer status output will
have avalue of T=1.

Thetimer will wait atrailing edge of the TG3 input to start timing t from avalue of 0.

Once the time specified by the time constant has elapsed the timing operation will be
considered as having compl eted and the timer status output will be deactivated (T=0).

The elapsed timewill remain asatimer timevalue (T) once timing has been compl eted.

If, oncethetiming hasfinished, itisrequiredto activatethetimer again, another leading edge
must be produced at the TG3 input.

TEN

TRS

TG3

. L

MI0613

If another |eading edge of thetrigger input TG3 is produced before the time specified by
thetimeconstant hasel apsed, the PL Cwill consider that thetimer hasbeen activated again,
maintainingitsstatus(T=1) andinitializing timing at 0.

Page Chapter: 6 Section:
12 PLCRESOURCES TIMERS




Operation of the TRSinput in thismode

If aleading edgeisproduced at the TRSinput at any moment during timing or afterwards,
the PLC initializesthetimer, assigning thevalue0to its T statusand cancelling its count
(itinitializesthisto 0). Dueto the fact that the timer isinitialized, it will be necessary to
activateitstrigger input to activateit again.

TEN

TRS |

TG3

MI0614

Operation of the TEN input in thismode

If, oncethetimer isactivated, TEN = 0isselected, the PL C stopstiming, anditisnecessary
toassign TEN =1 for thistiming to continue.

TEN

TRS

TG3

MI061S
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6.5.1.4 SIGNAL LIMITING MODE. INPUT TG4

In this operating mode the timer statusiskept at ahigh logic level (T=1) from the
moment when the TG4 input isactivated until thetime indicated by thetime constant has
elapsed, or until adown flank is produced at the TG4 inpui.

TG4 |

MIO616

If thetimer isinitialized withvaluesTEN=1 and TRS=0, thetimer will be activated when
aleading edgeis produced at the TG4 input. At that moment, the timer status output (T)
changes status (T=1) and timing t startsfrom avalue of 0.

TEN

TRS

TG4 1

MI0617

Once the time specified by the time constant has elapsed, timing will be considered as
having finished. Thetime statusoutput (T) changesstatus (T=0) and the el apsed timewill
be kept asatimer timevalue (T).

If, beforethetime specified by thetime constant hasel apsed, atrailing edgeisproducedin
thetrigger input TG4, the PLCwill consider that thetiming operation hasconcludedit will
deactivatethestatusoutput (T=0) and maintainthevalueit hasat that moment asthetimer
timevalue(T).

If, oncethetiming hasconcluded, itisrequiredto activatethetimer again, another leading
edge must be produced at the TG4 input.

Page Chapter: 6 Section:
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Operation of the TRSinput in thismode

If aleading edgeisproduced at the TRSinput at any moment during timing or afterwards,
the PLC initializesthetimer, assigning thevalue0to its T statusand cancelling its count
(itinitializesthisto 0). Dueto the fact that the timer isinitialized, it will be necessary to
activateitstrigger input to activateit again.

TEN

TRS

TG4 |

MI0618

Operation of the TEN input in thismode

If, oncethetimer isactivated, TEN = 0isselected, the PL C stopstiming, anditisnecessary
toassign TEN =1 for thistiming to continue.

TEN

TRS

TG4 |

MIO619
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6.6 COUNTERS

These are el ements capabl e of counting up or down aspecific number of events. They do
not haveimagevaluesand arerepresented by theletter C, followed by the counter number
which it isrequired to reference, for example C1, C25, C102, etc.

The count of acounter is stored in a32-bit variable, thus having a possible value of up to
+2147483647.

The PLC has 256 counter, each of which has the C status output and CUP, CDW, CEN
and CPR inputs. It isalso possibleto consult the count value at any time.

CEN — |
CPR | ¢
Cu
cup — > 26 > .

. oW —

COUNT UP INPUT (CUP)
Thisinput allowsthe counter count to beincreased in aunit every timealeading edgeis

producedinit. It isreferred to by the letters CUP followed by the counter number which
isrequired to reference, for example CUP 1, CUP 25, CUP 102, etc.

Example:

[2=CUP10 ; Everytimealeading edgeis produced at input 12 the counter
count C10 will beincreased.

COUNT DOWN INPUT (CDW)

Thisinput allowsthe counter count to be decreased in aunit every timealeading edgeis
producedinit. Itisreferred to by theletters CDW followed by the counter number which
isrequired to reference, for example CDW 1, CDW 25, CDW 102, etc.

Example:
I3=CDW 20 ;  Every timealeading edgeisproduced at input 13 the counter
count C20 will be decreased.
Page Chapter: 6 Section:
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ENABLE INPUT (CEN)

Thisinput allowstheinternal counter counttobestopped. Itisreferredtoby thelettersCPR
followed by the number of the counter whichisrequired to referencefor example CEN 1,
CEN 25, CEN 102, etc.

In order to be ableto modify theinternal count by meansof theinputs CUPand CDW this
input must be at logiclevel “1”. By default and every time acounter isactivated the PLC
will assignlogiclevel “1” to thisinput.

If CEN =0isselected the PL C stopsthe counter count, ignoring theinputs CUPand CDW
until thisinput allowsit (CEN =1).

CuUpP

CDW

CEN

MIo621

Example:
110 = CEN 12 ; Input 110 controls the Enable input of counter C12

PRESET INPUT (CPR)

Thisinput allowsthecounter tobepreset withthedesiredvalue. Itisreferredtoby theletters
CPR followed by the number of the counter which isrequired to reference and the value
to be assigned to the counter count.

For example CPR 1 100, CPR 25 224, CPR 102 0, CPR 200 500, etc.

Thevalue of the count can beindicated by meansof anumerical valueor by assigning to
it theinternal value of an R register.

CPR 20 100 : Presetsthe C20 counter with the value 100.

CPR 22 R200 ;  Presetsthe C22 counter with the value of the Register 200
when theinstruction is executed.

The counter is preset with the value when aleading edge is produced at the CPR input.
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STATUS OUTPUT (C)

Thisoutput indicatesthelogic statusof thecounter. Itisreferredto by theletter Cfollowed
by the counter number which it isrequired to reference, for example C1, C25, C102, etc.

Thelogic status of the counter will be C=1 when thevalue of the countiszeroand C=0in
theremainder of cases.

COUNT VALUE (C)

Thisoutputindicatesthevalueof theinternal counter count. Itisreferredto by theletter C,
followed by thecounter number whichisrequiredtoreference, for exampleC1, C25,C102,
etc.

Althoughwhenwritten C123it coincideswiththe StatusOutput, both aredifferentand, are
usedindifferent typesof instructions.

In binary typeinstructionsfunction C123 makesreferenceto the counter’ slogic status.
C123 =M100 ;  Assigns mark to M 100 the (0/1) status of counter 123

In arithmetic and function comparison instructions C123 makes reference to the internal
counter count.

12=MQV C123 R200 ;  Transfersthe count of C123 to register R200

CPS C123 GT 1000 = M100 ;  Compareswhether thecount of C123isgreater
than 1000, in which case it activates mark
M100.

The PLC has a 32-bit variabl e to store the count of each counter.
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6.6.1 THE OPERATING MODE OF A COUNTER

If the CEN counter inputisinitialized (CEN=1), thecounter allowsitscount to beincreased
and decreased by means of the CUP and CDW inpults.
Operation of CUP and CDW inputs

Every timealeading edgeisproduced at the CUPinput the counter increasesits count by
one count.

Every timealeading edgeisproduced at the CDW input the counter decreasesitscount by
one count.

Operation of the CPR input
If aleading edgeis produced at the CPR input theinternal count value will take the new
valueassigned.

Operation of the CEN input

If CEN = 0isselected the counter ignores both up-count (CUP) and down-count (CDW)
inputs, it being necessary to assign CEN = 1 for the counter to take notice of theseinputs.
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7. PLC PROGRAMMING

The PLC program is structured by modulesand it could consist of::

Main module (PRG)
Periodic Execution module (PE)
First Cyclemodule (CY 1)

Every time the PLC program starts running, the CNC will execute first, if it has been
defined, the First Cycle module (CY 1). Then it will execute the Main Program module
(PRG) continuously until the PL C program is stopped.

The periodic execution modules (PE) will be executed every so often with the frequency
established for each of them. Thistime period startscounting fromthetimethe CY 1cycle
isended. The execution of a periodic module temporarily interrupts the execution of the
mainmodule.

Cy1i

PRG

e
et

MI0720

When defining the PL C program, both the processing of the main module (PRG) and the
periodic modules (PE) must be taken into consideration.

Both are described next. Nevertheless, the chapter on "Introduction to the PLC" further
elaborates on PL C program execution including the processing of the main module.
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Thiscyclic processing of the main moduleisdone asfollows:

\

Physical | Real |
LogicCNC M5500-M5957
Outputs R550—-R562
PRG
END
M5000-M5465 LogicCNC Inputs
R500—-R505
Real O Physical O
Real Values Image Values
I1-1256 11-1256
01-0256 01-0256
M1-M2047 M1-M2047
% \ )

1. It allocates the current values of physical CNC inputs (AXES and 1/0 module
connectors) to the"1" resources of the PLC.

2. It alocates the current values of the logic CNC outputs (CNCREADY, START,
FHOUT, .....) to PLC resources M5500 thru M5957 and R550 thru R562 .

3. Itrunsthemain module.

4. It updates the Logic CNC inputs ((EMERGEN, /STOP, /FEEDHOL, ...) with the
current values of PL C resources M 5000 thru M 5465 and R500 thru R505.

5. Allocatesthecurrent valuesof PLC" Q" resourcesto the physical outputs(connectors
of the Axes and 1/0 modules).

6. Itcopiesthereal valuesof thel, O and M resourcesinto their own image values.
The resources having an image value are: 11 thru 1256, O1 thru 0256 and M1 thru
M2047

7. It concludesthiscycle scan and it getsready for the next one.
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Theperiodicmodul eisoptional anditisexecuted every so oftenasindicated by thedirecting
instructiondefining themodule.

Itisusedto processcertain critical inputsand outputswhich cannot be properly evaluated
withinthemain modul ebecausethecyclescantimefor themain modulewould betoolong
for these resources to be checked and reacted upon.

It does not modify the status of the PL C resour ces. Therefore, the main module will
resume execution asif the Periodic Module had not been executed at all.

The periodic module (PE) is processed asfollows:

1. ThePLCtakesintoaccount thecurrent values, asjust beforeexecuting the PE module,
of the physical inputs (connectors of the Axesand I/O modules).

2. ltrunsthePeriodic Module.

3. Itassignstothephysical outputs(connectorsof the Axesand I/O modules) thecurrent
values of the"O" resources of the PLC.

4. |t endsthe execution of the Periodic Module and resumes the execution of the Main
Module.
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7.1 STRUCTURE OF A MODULE

The modules which make up the PLC program (main module "PRG", periodic modules

"PE" and first cyclemodule"CY 1") consist of aseries of Instructions which, depending
ontheir functionality, can bedivided into:

- Directinginstructions.
- Executableinstructions.

Directing Instructionsprovidethe PL C withinformation on thetype of moduleand onthe
way it must executeit.

Executablelnstructionsallow enquiriesto bemadeonand/or alterationstothestatusof PLC
resources (1,0,M,R,T,C) and consist of :

- A Logic Expression (Boolean 0/1).
- Oneor several Actioninstructions.

ACTION
LOGIC
EXPRESSION ACTION
8 ACTION
|

A Logic Expression consists of:

- One or several Enquiry Instructions on resource status
- Oneor several Operands.

Therefore, the structure of amodule can be summed up asfollows:

Directing instruction
(PRG) _ Consulting instruction
PLC Module | Logic expression | (12)
ILAND 12) Operand

Executable instruction - (AND)

(I1AND 12=02)
- Actioninstruction

(=02)
Page Chapter: 7 Section:
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ThePLC alowsall the program linesto be associated with any type of informationin the
formof acomment. Thiscomment will beginwiththecharacter;” andif alinebeginswith
this character the entire line will be considered asacomment and will not be executed.

Atention:

Empty linesare not allowed, they must contain at | east one comment.

Programming example;

PRG ; Directinglnstruction
1100 = M102 ; Executablelnstruction
128 AND 130 ; Logic Expression
=025 ; ActionInstruction
132 ; Consultinginstruction (132)
AND 136 ; Operand (AND) and consulting instruction (136)
=M300 ; Actioninstruction
END ; Directinglnstruction
Chapter: 7 Section: Page
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7.2 DIRECTING INSTRUCTIONS

These provide the PLC with information on the type of module and the way it must be
executed.

Directinginstructionsavailableat the PL C for programming are PRG, PE, CY 1, END, L,
DEF, IMA, REA, IRD, OWR, MRD, MWR and TRACE.

PRG, PE, CY1l: Definethe moduletype.

END:

PRG Mainmodule

CY 1 Firstcyclemodule

PE Periodicmodule. Thiswill beexecutedperiodicaly every timet (inmilliseconds)
indicated inthedirectinginstructionitself. For example: PE1 100 ; Thiswill
be executed every 100 milliseconds.

I ndicatestheend of themodule. I thisisnot defined, the PL C understandsthat this
module endsin the last block of the program.

Example of programming using the directing instruction END:

Cy1l ; Beginning of module CY 1
END : End of module CY 1
PRG ; Beginning of module PRG
END ; End of module PRG

PE1100 ; Beginning of module PE

END : End of module PE

Example of programming without using thedirecting instruction END:

Cy1l ; Beginning of module CY 1

PRG ; Beginning of module PRG

PE1 100 ; Beginning of module PE

—_ : End of modules CY 1, PRG and PE

Page
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L:

DEF:

Label. usedtoidentify aprogramline, andisonly used whenreferencesor program
jumpsare made.

[twill berepresentedwiththeletter L followed by threefigures(1-256), it not being
necessary to follow any order and numbers out of sequence are permitted.

If thereare 2 or more|abel swith the samenumber in asingleprogram, the PL C will
show the corresponding error when compiling it.

Definition of symbol. Allowsasymbol to be associated with any PLC variable, it
bein i:)oss bleto reference this variable throughout the program by means of the
variable name or by means of the associated symbol.

Example:

DEF EMERG 11; Assignsthe EMERG symbol to input 11, so any reference
throughout the program to EMERG will beinterpreted by the
PLC asareferenceto| 1.

Itisal sopossibleto associateasymbol toany number which canbegivenindecimal,
with or without asign, or hexadecimal format preceded withthe®$” sign.

Thisoption, among other applications, makesprogramming and | ater understanding
of the PL C program much easier when trying to control the CNC by simulating its
keyboard from the PL C program.

Example:

DEF HELP $FFF2 Assignsthesymbol “HELP’ tothe HEL Pkey on
the front panel. The word “HELP” is easier to
handlethroughout theprogramthanthe” $FFF2”
code.

()= MOVE HELP R101 Assigns the code corresponding to the “HELP’

key to register R101. (R101 = $FFF2).

CNCWR (R101, KEY, M101) Indicates to the CNC that the key whose code
($FFF2) is stored in register R101 (HELP key)
has been pressed.

ThePLC allowsup to 200 symbol definitionswhich must always be programmed
at the beginning of the program, before any other instruction, be this directing or
executing.

A s?;mbol will be made up with up to 8 characters, and must not coincide with any
of the words reserved for instructions, nor be formed by the characters space” “,
equal “=", open and close parentheses“()”, commaand semicolon*“, ;”.

Itisnot possibleto defineduplicated symbols, butit ispossibleto assign morethan
one symbol to the samevariable.

Example DEF EMRGOUT O1
DEF SALEMRG 01

The symbols associated to specialized marksand register (M>2047y R 500) are
pre-definedinthePL Cand, therefore, itisnot necessary todefinethem, nevesthel ess
and if required, the PLC allows adifferent symbol to be assigned to them.
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REA,

IRD:

MRD:

IMA: Indicatetothe PL C that the consultations defined bel ow will be madeonthe
real (REA) or image (IMA) valuesof |, O, M resources.

Counters. Timersand Registersdo not haveimage values, so their real valueswill
alwaysbe evaluated.

Actioninstructions (=032) will always update the real values of PL C resources.

Example:
IMA ;  Consultationswill evaluate Imagevalues.
I1AND [2=01
REA ; Consultationswill evaluate Real values.
IMA I3 AND REA M4 =02 ; Evauatesthe Image of 13 and the Real of
IMA I5 REA =03 ; I\E/Ivdlfgl eiJalatestheImageof |5 and the next ones
in

Updatesthereal values of theinputs after reading the physical inputs.

Care must betaken when using thisinstruction sincethe current real values of the
inputswill belost. After executing thisinstruction, thenew valueswill matchthose
of the physical inputs coming from the electrical cabinet.

Updatesthe values of resources M5000 thru M5957 and R500 thru R559 with the
values of the logic outputs of the CNC.

Care must be taken when using this instruction since the current values of those
resourceswill belost. After executing thisinstruction, the new valueswill match
those of thelogic outputs of the CNC (internal variables).

OWR: Updatesthe physical outputs (el ectrical cabinet) with thecurrent real values of the

corresponding O resources.

MW R:Updatesthelogicinputsof theCNC (internal variables) withthecurrent real values

of resources M5000 thru M5957 and R500 thru R559.

Page
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TRACE: Thisinstruction is used when working with the Logic Analyzer in order to
capture data during the execution of the PLC cycle.

It must be born in mind that the logic analyzer performs a data capture at the
beginning of each cycle (PRG and PE) after reading the physical inputs and
updating the marks corresponding to the CNC logic outputs and just before
starting the program execution.

Usethisinstruction to carry out another data capture while executing the PLC
cycle.

Example of how to usethe"TRACE" instruction:

PRG
TRACE ; Data capture
TRACE ; Data capture
TRACE ; Data capture
END
PES
TRACE ; Data capture
END

The data capturein the execution of the trace in this program takes place:

- At the beginning of each PRG cycle

- Every timethe periodic cycle (PE) isexecuted (every 5 milliseconds)
- 3timeswhile executing the PRG module.

- Once while executing the PE module.

Thisway, by meansof the" TRACE" instruction the data capture can be done
any time, especially at those program points considered morecritical.

Thisinstruction must only be used when debugging the PLC program and it
should be avoided once the PLC program isfully debugged.
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7.3 CONSULTING INSTRUCTIONS

Consultinginstructionsallow the PL Cto eval uatethestatusof thedifferent PL C resources
(Input, Output, Mark, Timer, Counter) and are divided into:

SimpleConsulting Instructions
Flank Detection Consulting Instructions
Comparative Consulting I nstructions

All theconsultinginstructionsallow thepreviousoperand NOT, which reversestheresult
of the preceding consultation.

Example:

NOT 11 ; ThisConsultationwill returna™0" if inputIlisat 1; anda"1" wheninput
[lisatO.

731 SIMPLE CONSULTING INSTRUCTIONS

These are instructions which test the status of the PLC, inputs, outputs, marks, timers,
countersand register bits, returning their logic status.

Example:
112 ; Will returnalif input 12 isactiveand a0 if otherwise.
Page Chapter: 7 Section:
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7.3.2 FLANK DETECTION CONSULTING INSTRUCTIONS

They are instructions which verify whether a status change has occurred at the specified
input, output or mark.

Thiscomparison may becarried out withthereal or imagevaluesof theresourcesand they
will be done between their current value and the one which the resources had when the
instruction wasexecuted | ast.

There aretwo types of Flank Detection Consulting Instructions:
DFU: Detectswhether an Up Flank (leading edge), achange of statusfrom0to
1 hasbeen producedinthe specified variable. It will returna®1” if thatis
the case.
DFD: Detectswhether aDown Flank (trailing edge), achange of statusfrom 1
to 0 hasbeen produced in the specified variable. It will returna®1” if that
isthe case.

Theprogramming format of the different combinationsis:

DFU 11/256
DFD O 1/256
M 1/5957

The consulting instructionsto detect the flanks of marks M 4000 thruM 4127, M4500 thru
M4563, M4700thruM 4955 and M5000thruM 5957 will beexecutedwiththeir real values
even when working with image values since these marks have no image val ues.

Consideringthat theseinstructionscan eval uatereal andimageval ues, thefollowing points
must be taken into account:

*  ThePLCupdatesthereal valuesof theinputsat thebeginning of thecycle, takingthe
values of the physical inputs.

*  Theimage values of the inputs, outputs and marks are updated after executing the

programcycle.
Physical 13 11 1 | | L | | |
Redl I3 b [') [g
1stIMAGE of 13

g

H
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7.3.3 COMPARATIVE CONSULTING INSTRUCTIONS

The PLC has a CPS instruction which makes comparisons between:

- Thetimeelapsed in atimer (T).
- Theinternal count of acounter (C).
- Thevalue of aregister (R).
- Aninteger number within £2147483647

The different types of comparison which can be made are:

GT (Greater than)
GE (Greater equal)

EQ (Equal)

NE (Not equal)
LE (Lessequal)
LT (Lessthan)

Checks whether the first operand is GREATER than the second one.
Checkswhether thefirst operandisGREATER thanor EQUAL tothesecondone.

Checks whether the first operand is EQUAL to the second one.

Checks whether the first operand is DIFFERENT from the second one.
Checks whether the first operand is LESS than OR EQUAL to the second one.
Checks whether the first operand is LESS than the second one.

Theprogramming format of the different combinationsis:

CPST 1 17256 Gl I 17256
C 1/256 GE C 1/256
R 1/559 EQ R 1/559
# NE #
LE
LT

Where the Registers can be R1/256 or R500/559 and the symbol # represents a defined

number in one of thefollowing formats:

Decimal . Any integer within £2147483647.
Hexadecimal : Preceded by the sign $ and between 0 and FFFFFFFF
Binary . Preceded by the letter B and made up of up to 32 bits (1 or 0).

If therequired conditionismet, the consulting instruction will returnthelogicvalue*1”;
otherwise, value“0” isreturned.

Programming examples:

CPS C12 GT R14=M100 ;

CPST2EQ 100=TG152000 ;

If theinternal count of counter C12isGREATER
thanthevalueof register R14, the PLCwill make
M100 = 1 and M100=0 in the opposite case.

When the time elapsed on the counter T2 is
EQUAL to the value of 100, timer T5 will be
activatedworkingasamonostableandwithatime
constant of 2 seconds.
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7.4 OPERATORS

Anoperator isasymbol whichindicatesthel ogic mani pul ationswhich must bemadewithin
a Logic Expression, between the different Consulting Instructions. The PLC has the
followingoperators:

NOT Invertstheresult of the Consulting Instruction which it precedes.

NOT 12 =03 ; Output O3 will show the negated status of input 12.

12 | O3
12
0 1
1 0
o3

MIO75

AND Carriesout thelogicfunction“AND” between consulting instructions.

[4AND I5=06; Output O6will showthehighlogiclevel wheninputl4and
input I5 haveahighlogiclevel.

I 15 | O6

%

15
o6

OR Carriesout thelogic function“OR” between consulting instructions.

RPROO
RPORO
RrOooOo

MIO76

17 OR 18 = O9; Output O9 will show the highlogic level wheninput 17 or
input 18 have ahighlogiclevel.

tjls 17 | 18 09

0 0 0
0 1 1
09 1 0 1
k 1 1] 1
2
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XOR Carries out the logic function “EXCLUSIVE OR” between consulting
instructions.

110 XOR111=012 ; Output O12 will show the high logic level when
inputs110 and 111 have different logic levels.

————[I;|1o 110 | 111 | O12
—jlll

f 012

Theassociativity of al these Operatorsisleft to right and the priorities set by the PLC
for their use, classified from highest tolowest, are:

RFRLOO
RORFRO
OrFrOo

MIO78

NOT
AND
XOR
OR

Besides, thePL Calowstheoperators (* and*)” tobeusedfor clarifying and selectingthe
order in which the evaluation of thelogic expression is produced.

Example:
(1I20R 13) AND (14 OR (NOT I5 AND 16)) = O7

\;{
<\
o

MIO79

A consultinginstructionformedexclusively by theoperators” (* and“)” alwayshasavalue
of “17,i.e.:

()=02 ; Output O2 will always show thelogic value“1”.
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7.5 ACTION INSTRUCTIONS

Action Instructions allow the status of PLC resources (I,0,M,R,T,C) to be altered in
accordance with theresult obtained in the logic Expression.

An executing Instruction is made up of a Logic Expression and one or several Action
Instructions, and all Action Instructions must be preceded by the equal symbol (=).

Example:
12=03=M100=TG12100=CPR 1 100
Output O3 and the mark M 100 will show the status of input 12, whilealeading edge
atinput12will activatethetrigger input TG1 of timer T2 and counter C1will bepreset
with value 100.

All ActionInstructionsallow apreviousNOT , which reversestheresult of theexpression
for that action.

Example:
[2=03=NOT M100 = NOT TG1 2 100 = CPR 1 100
Output O3 will show the status of input 12.
Mark M 100 will show the negated status of input | 2.

A trailing edge (negated leading edge) at input 12 will activatethetrigger input TG1
of timer T2.

A leading edge at input 12 will preset counter C1 with value 100.

Actioninstructionsaredivided into:

- Binary Action Instructions

- Sequence Breaking Action Instructions
- Arithmetic Action Instructions

- Logic Action Instructions

- Specific Action Instructions
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7.5.1 BINARY ACTION INSTRUCTIONS

Binary Action Instructionsaredivided into:

Assignment Binary Action Instructions
Conditioned Binary Actions|nstructions

7.5.1.1 ASSIGNMENT BINARY ACTION INSTRUCTIONS

This type of binary actions assigns the value obtained in the evaluation of the Logic
Expression (0/1) tothespecified PL Cresource(inputs, outputs, marks, timers, countersand
register bit).
Examples:

13=TG14100

The PLC assigns the status of input 13 to the trigger input TG1 of timer T4,
thereby theleading edge at input I3 will activatetrigger input TG1 of timer T4.

(12 0R 13) AND (14 OR (NOT 15 AND 16)) = M111

ThePLCassignstoMark M 111 thevalueobtainedintheeval uation of theL ogic
Expression (12 OR 13) AND (14 OR (NOT 15 AND 16)) .
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7.5.1.2 CONDITIONED BINARY ACTION INSTRUCTIONS

ThePL Chas3Conditioned Binary ActionInstructions, SET,RESand CPL ,whichallow
the status of the specified Input, Output or Register Bit to be modified.

The programming format for theseisasfollows:

SET | | 1/256
RES| O 1/256
CPL | M 1/5957
B 0/31 R 1/559
Marks can be M1/2047, M4000/4127, M4500/4563, M4700/4955 or M5000/5957 and
Registers R1/256 or R500/559
=SET If theresult obtainedinthe evaluation of thelogic Expressionisa“1” thisaction

=RES

=CPL

assignsa“1” totheInput, Output, Mark or Register Bit specified. If theresultisa
logic*0”, thisaction will not modify the status of the specified resource.
Example:

CPS T2 EQ 100 = SET BOR100

When thetime elapsed in thetimer T2 equals 100, bit O of register R100 will be
setto“1”.

If the result obtained in the evaluation of thelogic Expressionisa“1” thisaction
assignsa“0” totheInput, Output, Mark or Register Bit specified. If theresultisa
logic* 07, thisaction will not modify the status of the specified resource.
Example:

112 OR NOT 122 = RES M55
=NOT RES M65

Whentheresult of thelogic expression112 ORNOT 122isa“ 1", the PLC will set
mark M55t0*“0” andit will not modify mark M65. Ontheother hand, if theresult
is“0”, the PLC will not modify the status of mark M55, but it will set mark M65
to“0".

If the result obtained in the eval uation of thelogic Expressionisa“1” thisaction
complementsthestatusof thelnput, Output, Mark or Register Bit specified. If the
resultisalogic“0”, thisactionwill not modify the statusof the specified resource.
Example:

DFU 18 OR DFD M22 = CPL B12R35

Every time an Up Flank (leading edge) is detected at input 18 or a Down Flank
(trailingedge) inmark M 22the PL Cwill complement thestatusof bit 12 of Regi ster
R35.
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7.5.2 SEQUENCE BREAKING ACTION INSTRUCTIONS

Theseactionsinterrupt thesequenceof aprogram, anditsexecution continuesfromanother
executing instruction indicated by meansof alabel (L 1/256). Thislabel may be situated
before or after the executing instruction in which the action isindicated.

A subroutineisasection of aprogramwhich, onceisproperly labeled, can becalled upoN
fromany executableinstruction.

Thefirst instruction of asubroutinewill beitslabel (L1 thru L256) anditslast will bethe
directing instruction END after the last executabl einstruction of the subroutine.

If END isnot programmed as end of subroutine, the PLC will continue executing until it
reaches the next END instruction in the program. At this point the PLC will consider the
execution of the subroutine®ended”.

Itisadvisableto placethesubroutinesafter the END of themain programsinceif theseare
placed at the beginning, the PLC will start to execute them and will interpret the END of
thesubroutineasthe END of themodule, anditwill consider that thishasfinished because
no call was made to the subroutine.

=JMPLLY256 Unconditiona Jump
If theresult obtainedintheeval uation of thelogic Expressionisa“ 1” thisaction causes

ajumptothespecifiedlabel, theexecution of theprogram continuingintheexecuting
instructionindicated by thislabel. If theresultisalogic” 0", thisactionwill beignored

by the PLC.
Example:
1I8=IMPL12 ; If 18=1 the program continuesin L12
NOT M14 AND NOT B7R120 = 08 ; If I8=1itisnot executed
CPS T2 EQ 2000 = O12 ; If 18=1itisnot executed
L12

(112 AND 123) OR M54 = 06
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CAL L 1/256 Cdl toaSubroutine.

If theresult obtained inthe evaluation of thelogic Expressionisa“1” thisactionwill
executetheindicated subroutine.

Oncethisactioninstructionhasconcluded, the PL C will continuewiththeexecution
of the next action instruction or executing instruction programmed after the
CAL L1/256 command.

If theresult obtained inthe eval uation of thelogic Expressionisa“0” thisactionwill
beignored by the PL C without executing the subroutine.

Examples:
[2=CAL L5=02

If input 12 has a value of 1 subroutine L5 will be executed and once this has
concluded, the PLC will assign the value of input 12 (1) to output O2.

PRG

19=CAL L15 ; IT 19=1 it executes subroutine L 15
END ; End of main program

L15 ; Beginning of subroutine L15

(112 AND [23) OR M54 = 06
NOT M14 AND NOT B7R120 = 08
CPS T2 EQ 2000 = 012

END : End of subroutine L15

= RET Return or End of Subroutine.

If theresult obtained inthe evaluation of thelogic Expressionisa“1” thisactionwill
betreated by the PLC asif it involved the directing instruction END. If theresultis
alogic“0", thisaction will beignored by the PLC.

If, during the execution of a subroutine, the PLC detects an active RET, it will be
consi dered that the subroutine hasfinished asthisinstruction hasatreatment similar
tothedirecting instruction END.

If END isnot programmed asthe end of asubroutineand if no RET is executed, the
PL Cwill continueexecuting until it reachesthenext END instructionintheprogram.
At thispoint the PLC will consider the execution of the subroutine “ended”.
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7.5.3 ARITHMETIC ACTION INSTRUCTIONS

ThePL ChasthefollowingarithmeticActionInstructions: MOV,NGU,NGS, ADS, SBS,
MLS, DVSand MDS, which allow working with the specified PL C resources.

=M OV Transfersthelogic status of the origin indicated to the specified destination.

Thistransfer will be of 4, 8, 12, 16, 20, 24, 28 or 32 hits.

TheOriginor sourceof information can beexpressedin binary codeor BCD and can
be selected from among:

Input group after the one selected.

Output group after the one sel ected.

Mark group after the one selected.

Elapsed time of the selected timer.

Counter value of the selected counter.

Value of the selected register.

Number selected in decimal, hexadecimal or binary format.

I

@)
M
T
C
R

H

TheDestinationor placewherethetransmittedinformationisplaced can beexpressed
in binary code or in BCD and can be selected from among:

Input group after the one sel ected.

I

O Output group after the one sel ected.
M Mark group after the one selected.
R Vaue of the selected register.

Their programmingformatis:

Source | Destination | No.bitsto

Source Destination | Code Code transmit
MOV | 1/256 | 1/256 0(Bin) 0(Bin) 32

0O 1/256 | O 1/256 1(BCD) | 1(BCD) 28

M 1/5957| M 1/5957 24

T 1/256 | R 1/559 20

C 1/256 16

R 1/559 12

# 8

Marks can be M1/2047, M4000/4127, M4500/4563, M4700/4955 or M5000/5957
and Registers R1/256 or R500/559

Theorigin and destination codesaswell asthe number of bitsto betransmitted must
be defined always, except when it isrequired to transmit Bin to Bin and in 32 bits
(0032) in which caseit will not be required to program them.
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Examples:

MOV 112 M100 0032 ; From Binary to Binary in 32 bits
MOV 021 R100 0012 ; From Binary to Binary in 12 bits
MOV C22 023 0108 ; From Binary to BCD in 8 bits
MOV T10 M112 1020 ; From BCD to Binary in 20 bits

It should beborneinmindthat whendoingaconversionfrombinary (origin) toBCD
(destination), thenumber of bitsof thenew cal cul ated valuemay havemorebitsthan
those sel ected for transmission. If this happens, the PL C will truncate the val ue of
thedestination, ignoring themost significant digits.

With 4 bits the maximum convertible valuein BCD will be9

With 8 bits the maximum convertible valuein BCD will be 99

With 12 bits the maximum convertible valuein BCD will be 999

With 16 bits the maximum convertible valuein BCD will be 9999
With 20 bits the maximum convertible valuein BCD will be 99999
With 24 bits the maximum convertible valuein BCD will be 999999
With 28 bits the maximum convertible valuein BCD will be 9999999
With 32 bits the maximum convertible valuein BCD will be 99999999

In order to avoid the loss of these digits, it is suggested that the transfer be made
increasing the number of bits, using intermediate registersor marksif necessary.

Example:
111 =MOV 114 016 108

Ifinput 111 hasavalueof “1” the PLC transfersthelogic statesof input 114 and
thenext 7 inputsin BCD code, tothe8 outputsstartingfrom O16, inbinary code.

21 20 19 18 17 16 15 14

ORIGIN |1|0|0|12]|0|0]|1|0 | 92inBCD
BCD
BINARY
§DE%NA' o|l1|l0|1]|1|1]|0]|0]| 92inBINARY
23 22 21 20 19 18 17 16
Chapter: 7 Section: Page
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=NGU R 1/256 or =NGU R 500/559 Negation Unsigned of all the bitsin a Register.

MIO711

MI0712

If the result obtained in the evaluation of the logic Expressionisa“1” thisaction
negates the 32 bits of the specified register (changesthe status of each hit).

Example:
115 = NGU R152
If theinput 115 hasavalueof “1” the PLC negatesthe 32 bits of register R152.

If register R152is:

lofof d1fof of dofs]1ofof1]1]ofofof 4 ¢ dofafrfo]r[i]ofs]o[1]o]o]

after negating it, theresultis:

[t]e]ofofafaf o] sfofofa]sfo] d 1fsfsfos] o Jofof ffofofsfof4d 4 4

=NGSR 1/256 or =NGS R 500/559 Changes the sign of the contents of a Register.

MIO713

MIO714

If the result obtained in the evaluation of the logic Expressionisa“1” thisaction
changesthe sign to the contents of the specified register.

Example:
116 = NGS R89

If theinput 116 hasavalue of “1” the PLC changes the sign of the contents of
register R89.

If register R89is:

lololala{olol ol o1l 1[ ol o [ 1]ofofol 1l of o d af alof[a]s]of1] o] 1] of0]
R 89=+818693844

after negatingit, it follows:

[lzfofof 1] of yafofofsfafof ofsfa]sfofs]a]s]ofofs]ofof1] 0] af 4 0] 0]
R 89=-818693844
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=ADS, =SBS, =MLS, =DVS, =MDS

If theresult obtainedintheeval uation of thelogic Expressionisa“1”, theseactions
alow addition (ADS), subtraction (SBS), multiplication (MLS), division (DVS)
and module (MDS) or remainder of adivision, operationsto be made between the
contents of registers or between the contents of registersand anumber. Theresult
will always be placed in aspecified register.
Their programmingformatis:

“Operationtype” “ 1st operand” “2nd operand” “ destination register”.

The type of operation will be ADS, SBS, MLS, DVSor MDS.

Regi sters(R1/256 and R500/559) or numbersexpressedindecimal, hexadecimal
or binary formats can be defined asfirst and second operands.

The destination register indicates where the result of the operation will be
deposited and will be defined by means of aregister (R1/256 or R500/559).

Examples:

If registers R100 = 1234 and R101 = 100

M2047 ; Isalwaysmet
= ADS R100 R101 R102 ; R102 = 1234 + 100 =1334
= SBS R100 R101 R103 ; R103 =1234- 100 =1134
= MLS R100 R101 R104 ; R104 = 1234 x 100 =123400
= DVSR100 R101 R105 ; R105=1234: 100 =12
= MDS R100 R101 R106 ; R106 = 1234 MOD 100 =34
M2047 ; Isalways met
= ADS 1563 R101 R112 ; R112 = 1563 + 100 = 1663
= SBSR100 1010 R113 ; R113=1234- 1010 =224
= MLS 1563 1000 R114 ; R114 = 1563 x 1000 = 1563000
= DVSR100 1000 R115 ; R115=1234: 1000 =1
= MDS 8765 1000 R116 ; R116 = 8765 MOD 1000 =765
Atention:
If adivision by “0” isperformed in the DV S operation, the CNC stopsthe
execution of the PLC program and it displaysthe corrresponding error
message.
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754 LOGIC ACTION INSTRUCTIONS

The PLC hasthe following logic Action Instructions, AND, OR, XOR, RR and RL.

=AND, =OR, =XOR

If the result obtained in the evaluation of thelogic Expressionisa®“1”, these actions
allow the logic operations AND, OR and XOR to be made bit by bit between the
contentsof theregister and thenumber. Theresultwill alwaysbeplacedinaspecified
register.
Their programmingformatis:

“Type of operation” “1st operand” “2nd operand” “ destination register”.

The type of operation will be AND, OR or XOR.

Registers(R1/256 and R500/559) or numbersexpressedindecimal, hexadecimal
or binary format can be defined asfirst or second operand.

The destination register indicates where the result of the operation will be
deposited and will be defined by means of aregister (R1/256 or R500/559).

Themark M2003iscalled Zeroflag andindicateswhether theresult of an AND, OR,
XOR, operation equals zero, in which caseit follows that M2003=1.

Examples:
If registers R200 and R201 have the value of :

R200=B10010010
R201=B01000101

M2047 ; Isalwaysmet
= AND R200 R201 R202  ; R202=BO0 M2003=1
= OR R200 R201 R203 ; R203 = B11010111 M2003=0

= XOR R200 R201 R204  ; R204 =B11010111 M2003=0

M2047 ; Isalwaysmet

= AND B1111 R201 R205 ; R205=B00000101 M2003=0
=OR R200 B1111 R206 ; R206 =B10011111 M2003=0
= XOR B1010 B1110 R207 ; R207 = B00000100 M2003=0
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=RR, =RL Rotation of registers

If theresult obtained in the evaluation of thelogic Expressionisa“1”, these actions
allow theregister to berotated.

Itispossibleto rotate to theright (RR) or to the left (RL) and there are two types of
rotations: type 1 (RR1 or RL1) and type 2 (RR2 or RL2).

Type 1lrotation (RL1or RR1):

Thistypeof rotationentersaOintheleast significant bit (RL 1) orinthemost significant
bit (RR1), by shifting the remaining bits in the register. The value of the last bit

disappears.

- a—— O 0 —» D
( 31.......... 0 31.......... 0 \

Type 2rotation (RL2 or RR2):

MIO71S

A circular rotation of theregisterismade, i.e., themost significant bit becomesthenew
valueof theleast significant bit (RL 2) or theleast significant bit becomesthenew value
of themost significant bit (RR2).

RL2 RR2

— L=

MI0716

Their programmingformatis:
“Typeof operation” “origin” “No. repetitions” “ destination”
The type of operation will be RR1, RR2, RL1 or RL2.

Both the origin and destination will beregisters (R1/256 and R500/559). If the
origin and destination registers coincide, it will be necessary to define both.

Thenumber of repetitionswill indicate the number of timestheregister will be
rotated.
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Examples:

RR1 R100 1 R200 ; 1 type 1 rotation to the right of the contents of R100
leaving theresultin R200

RL2 R102 4 R101 ; 4 type 2 rotations to the left of the contents of R102
leaving theresultin R101

If the contentsof R17is:

[oJof 22 ofof of 1] 1] of of 4 1JooJoJ1[ofofof 1f1[ofa]1]o]1] o] 1fofo] RLY

MI0717

MIO718

and M2047 = RL2 R17 4 R20 is executed, theresult is;

[o]o] 1] 1] oJo]ofofr [ fofof1]2]oofo]a]o]o]of 1fafofa[1]o] 1] o] 1]oJo] R17

lofoofo[1[1]of o[ 1f1]ofofof 1] of of ofs]1f o] a[2]0f 1]ofs]ofofofo] 1] 1] R20

755 SPECIFIC ACTION INSTRUCTIONS
=ERA group erase
If the result obtained in the evaluation of the logic Expressionisa*“1”, this action
allowsagroup of inputs, outputs, marks or registersto be erased, or to initialize the
status of agroup of timersor counters.
If agroup of inputs, outputs, marksor registersiserased; thePL Cwill assignthevalue
Otothe specified variables.
If agroup of timersiserased thisisthe equivalent of Resetting them and if agroup of
countersiserased thisissimilar to making a Preset with avalue O for them.
Their programmingformatis:
ERA | 1/256 1/256
O 1/256 1/256
M 1/5957 1/5957
T 1/256 1/256
C 1/256 1/256
R 1/559 1/559
Page Chapter: 7 Section:
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The Marks can be M 1/2047, M4000/4127, M4500/4563, M4700/4955 or M 5000/
5957 and Registers R1/256 or R500/559

Thisactionisespecially appropriatefor executioninthefirst cyclemodule(CY 1) with
theaim of setting therequired resourcesin theinitial working conditions.

Examples:
112 = ERA O5 12
If input 112 hasavalue of “1” the PLC will set to 0 outputs O5 thru O12.
123 = ERA C15 18

If input 123 hasavalue of “1” the PLC will preset counters C15 thru C18to 0.

=CNCRD, =CNCWR Accessto interna CNC variables.

These Action Instructions alow reading (CNCRD) and writing (CNCWR) internal
CNC variables, their programming format being:

CNCRD (Variable, Register, Mark)
CNCWR (Register, Variable, Mark)

If the result obtained in the logic expressionisa*“1”, the CNCRD action loads the
contentsof theindicated V ariableinto the sel ected Register, and the CNCWR action
loads the contents of the indicated Register into the selected Variable.

The internal CNC variables which can be accessed by means of these Action
Instructionsaredetailedinthechapter corresponding to CNC-PL C communications.

If informationisrequested about anon-existing variable(for exampl e, thecoordinates
of anaxiswhichisnot used), theseactionswill not modify thecontentsof theindicated
register andwill assignaltotheselected mark, indicatinginthisway that thereading
of anon-existing variablewas requested.
Examples:

CNCRD (FEED, R150, M200)

Loads into register R150 the feedrate value selected at the CNC by means of
function G94.

CNCWR (R92, TIMER, M200)
Presetsthe timer enabled by the PL C with the value contained in register R92.
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= PAR Register Parity

If theresult of thelogicexpressionisa® 17, thisaction allowsto check thetypeof parity
of aregister.

[tsprogrammingformatis:
PAR Register Mark

If theregister being checked hasan EV EN parity, thisinstructionwill set theindicated
mark to“1” and if its parity isODD, it will setitto“0”.

Example:
115 = PAR R123 M222

If 115 =1and parity of R123 =EVEN, thenM222 =1
If 115 =1 and parity of R123 =0DD, thenM222 =0
Page Chapter: 7 Section:
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7.6 SUMMARY OF PLC PROGRAMMING INSTRUCTIONS

AVAILABLE PLC RESOURCES

[nputs: | 1/256
Outputs: O 1/256
Marks (user): M 1/2000
arithmeticflags: M 2001
clocks: M 2009/2024
setlogiclevel: M 2046/2047
associ ated to messages: M 4000/4127
associatedtoerrors: M 4500/4563
for screens or pages. M 4700/4955
to communicate with CNC: M 5000/5957
Timers. T 1/255
Counters:
C 1/255
User registers R 1/255
Registers to communicate with CNC: R 500/559

The value stored in each register will be considered by the PLC as signed integer which
could bereferred to in thefollowing formats:

Decimal . Any integer number within +2147483647.
Hexadecimal : Preceded by the symbol $ and between 0 and FFFFFFFF
Binary . Preceded by the letter B and consisting of up to 32 bits (1 or 0).

DIRECTING INSTRUCTIONS

PRG Mainmodule.
CYy1 First cyclemodule.

PE t Periodic module. It will be executed every t time (in milliseconds).
END End of module.
L 1/256 Label.

DEF Symbol definition.

REA All consultationswill be performed on real values.

IMA All consultationswill be performed on image values.

IRD Updatesthe| resources with the values of the physical inputs.

MRD  Updatesresources M 5000/5957 and R500/559 with the values of thelogic
outputs of the CNC.

OWR  Updatesthephysical outputswiththecurrent real valuesof thecorresponding
O resources.

MWR  Updatesthelogicinputsof the CNC (internal variables) withthecurrent real
values of resources M 5000/5957 and R500/559.

TRACE It capturesdatafor the Logic Analyzer during the execution of aPLC cycle.
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SIMPLE CONSULTING INSTRUCTIONS

| 1/256
O 1/256
M 1/5957
T 1/255
C 1/255

B 0/31 R 1/255

Inputs
Outputs
Marks
Timers
Counters
Register bit

FLANK DETECTING INSTRUCTIONS

DFU Upflank detection.
DFD Downflank detection.

DFU
DFD

| 1/256
O 1/256
M 1/5957

COMPARATIVE INSTRUCTIONS

CPS allowscomparisons.

CPS| T1U256 |GT T 1/256
C1/256 | GE C 1/256
R1/559 | EQ R 1/559
# NE #
LE
LT
OPERATORS

NOT Invertstheresult of the consulting instruction it precedes.

AND Performsthelogicfunction“AND” between consulting instructions.

OR  Performsthelogicfunction“OR” between consulting instructions.

XOR Performsthelogicfunction“EXCLUSIVEOR” between consultinginstructions.

ACTION INSTRUCTIONS FOR BINARY ASSIGNMENT

| 1/256 Inputs
O 1/256 Outputs
M 1/5957 Marks
TEN 1/256 Timers
TRS 1/256

TGn 1/256 n/R

CUP 1/256 Counters
CDW 1/256

CEN 1/256

CPR 1/256 n/R

B 0/31 R 1/256 Register Bits
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CONDITIONED BINARY ACTION INSTRUCTIONS

=SET

=RES

=CPL

If thelogic expressionis®1”, thisaction assignsa*“1” to the resource.

If thelogicexpressionis® 0", thisaction doesnot changethel ogic state of the
resource.

If thelogic expressionis®1”, thisaction assignsa*“0” to the resource.

If thelogicexpressionis® 0", thisaction doesnot changethel ogic state of the
resource.

If thelogic expressionis*“1”, this action complementsthe logic state of the
resource.

SET | 1/256
RES O 1/256
CPL M 1/5957
B 0/31 R 1/55

JUMP ACTION INSTRUCTIONS

=JMPL 1/256

= RET

= CAL L 1256

Unconditional Jump.
Return or End of Subroutine.
Call aSubroutine.

ARITHMETIC ACTION INSTRUCTIONS

=MOV Transfersthelogic states of theindicated sourceto the indicated destination.

Source | Destination| No.bitsto
Source | Destination| Code Code transmit
MOV | 11256 | | 1/256 0(Bin) | O(Bin) 32
Ol256 | O1256 | 1(BCD)| 1(BCD) 28
M 1/5957 M 1/5957 24
T /256 | R 1/559 20
C 1256 16
R 1/559 12
# 8
4
=NGU R 1/559 Complementsall register bits.
=NGSR 1/559 Changesthe sign of the Register contents.
= ADS Addsthe contents of atwo registersor anumber and aregister content.
=SBS  Subtracts between the contents of two registers or between a number and a
register content.
=MLS Multipliesthe contents of two registersor anumber and aregister content.
= DVS Dividesthe contents of two registers or anumber and aregister content.
=MDS Modulebetween registers contentsor between anumber and aregister content.
ADS | R1/559 | R1/599 R1/559
SBS | # #
MLS
DVS
MDS
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LOGIC ACTION INSTRUCTIONS

= AND Logic AND operation between register contents or between anumber and a
register content.
Logic OR operation between register contents or between a number and a
register content.
Logic X OR operation between register contents or between anumber and a
register content.

=0OR
= XOR

AND
OR
XOR

R1/559
#

R1/599

R1/559

Right-handregister rotation.
L eft-handregister rotation.

RR1
RR2
RL1
RL2

R1/559

R1/559
0/31

R1/559

SPECIFIC ACTION INSTRUCTIONS

= ERA

Group erase

ERA

| 1/25

O 1/256
M 1/5957
T 1/256
C 1/256
R 1/559

1/256
1/256
1/5957
1/256
1/256
1/559

= CNCRD Readinternal CNC variables.
CNCRD (Variable, R1/559, M 1/4955)

= CNCWR  Write(modify) internal CNC variables.
CNCWR (R1/559, Variable, M1/4955)

= PAR Register Parity
PAR R1/559 M 1/5957
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8. CNC-PLC COMMUNICATION

The exchange of information between the CNC and the PLC alows:

*  Thecontrol of logicinputsand outputsfromthe CNC by meansof anexchange
of information between both systems, whichisdoneperiodically and by means
of specific PLC Marksand Registers.

*  Thetransfer fromthe CNCtothe PLC of M, Sand T auxiliary functions.

*  Display screens which have been defined previously by the user, as well as
generating messagesand errorsinthe CNC, by means of specific PLC Marks.

*  Reading and writing internal CNC variablesfrom the PLC.
*  Accesstoal PLC variablesfrom any part program.
*  Monitoring on the CNC screen of PLC variables.

*  Accesstoal PLC variablesfromacomputer, viaDNC through RS 232 C and
RS 422 serial lines.
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8.1 AUXILIARY M, S, T FUNCTIONS

MBCD1 (R550)
MBCD2 (R551)
MBCD3 (R552)
MBCD4 (R553)
MBCD5 (R554)
MBCD6 (R555)
MBCD7 (R556)

The CNC tells the PLC by means of these 32 bit registers, the miscellaneous M
functions programmed in the block being executed.

If therearelessthan 7 miscellaneous M functionsin each block, the CNC will send
theinformationinthelower-numberedregisters, assigning theval ue $FFFFFFFFto
thosewhich areleft free.

Each of theseregisterscontainsacoded miscellaneousM functionin BCD format (8
digits).

M1234 0000 0000 0000 0000 0001 0010 0011 0100 .
L

B

Thisway, if ablock containsfunctionsM 100, M120and M 135, theCNCwill transfer
thefollowinginformation:

MBCD1 (R550) = $100
MBCD2 (R551) = $120
MBCD3 (R552) = $135
MBCD4 (R553) = $FFFFFFFF
MBCD5 (R554) = $FFFFFFFF
MBCD6 (R555) = $FFFFFFFF
MBCD7 (R556) = $FFFFFFFF

Useoneof thefoll owing methodsto determinewhether or not aspecific“M” function
has been programmed in ablock which is being executed:

*  Check all MBCD registers one by one until the specific“M” functionisfound
or until one of them contains the $FFFFFFFF value.

*  Usethe“MBCD*” format which permits checking all MBCD registers at the
sametime.

For example, to Detect M 30:

CPSMBCD* EQ $30 = .... If detected, it will returna“1” and a“0” if
otherwise.

ThemiscellaneousM functionscan be executed at the beginning or end of the bl ock,
according to how these are set in the miscellaneous M function table.

Besides, thistablewill indicate whether the CNC must wait, or not, for the general
logic input AUXEND to consider the execution of the corresponding M as having
been completed.
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SBCD  (R557)

Thisregister will be used when using a spindle operating with BCD coded Ssignal.
(spindle machine parameter “SPDLTY PE).

Theauxiliary Sfunctionwill alwaysbeexecuted at thebeginning of theblock and the
CNC will wait for the general logic input AUXEND to be activated to consider the
execution compl eted.

If Soutputin2-digit BCDisused the CNCwill tell thePL C, by meansof thisregister
the selected spindle speed according to the following conversion table:

Programmed S “SBCD” Programmed S “SBCD”
0 S00 180-199 S65
1 S20 200-223 S66
2 S26 224-249 S67
3 S29 250-279 S68
4 S32 280-314 S69
5 S34 315-354 S70
6 S35 355-399 S71
7 S36 400-449 S72
8 S38 450-499 S73
9 S39 500-559 S74
10-11 S0 560-629 S75
12 Al 630-709 S76
13 A2 710-799 S77
14-15 A3 800-899 S78
16-17 A4 900-999 S79
18-19 A5 1000-1119 S80
20-22 46 1120-1249 81
23-24 A7 1250-1399 S82
25-27 A48 1400-1599 S83
28-31 49 1600-1799 S84
32-35 S50 1800-1999 S85
36-39 S51 2000-2239 S86
40-44 S52 2240-2499 S87
45-49 S53 2500-2799 S88
50-55 S54 2800-3149 S39
56-62 S55 3150-3549 S90
63-70 S56 3550-3999 S91
71-79 S57 4000-4499 S92
80-89 S58 4500-4999 S93
90-99 S59 5000-5599 S94
100-111 S60 5600-6299 S95
112-124 S61 6300-7099 S96
125-139 S62 7100-7999 S97
140-159 S63 8000-8999 So8
160-179 S64 9000-9999 S99

If avalue over 9999 is programmed the CNC will tell the PLC the spindle speed
corresponding to value 9999.

Chapter: 8 Section: Page
CNC-PLCCOMUNICATION M,S, TFUNCTIONS 3




If Soutput in 8-digit BCD isused the CNC will indicate the programmed spindle
speed to the PL C by means of thisregister.

Thisvaluewill becoded in BCD format (8 digits) in thousandths of arevolution per
minute.

S12345.678 | 0001| 0010 0011 0100 0101|0110 0111|1000

LSB

If no S has been programmed in the block, the CNC will assign a vaue of
$FFFFFFFF to thisregister.

TBCD  (R558)

The CNC tells the PLC by means of this 32-bit register, the pocket number in the
magazinewherethese ectedtool is. If thegeneral machineparameter "RANDOMTC"
hasbeen set so it isnot arandom magazine, the magazi ne pocket position coincides
with thetool number.

Thiswill be coded in BCD format (8 digits).

T123 | 0000| 0000 0000 | 0000 | 0000 0001 0010|0011

LSB

If no T has been programmed in the block, the CNC will assign a value of
$FFFFFFFF to thisregister.

The T function will always be executed at the beginning of the block and the CNC
will wait for the general logic input AUXEND to be activated to consider the
execution compl eted.

T2BCD  (R559)

Thisregister isused when aspecial tool change has been made (family code >200)
or with machining centers with a non-random tool magazine (general machine
parameter “RANDOMTC”).

The CNCtellsthe PLC by meansof the 32 bit register, the position of the magazine
(empty pocket) in which the tool which was on the spindle must be deposited.

Thiswill becodedin BCD code (8 digits). If asecond T functionisnot required the
CNC will assign ava ue $FFFFFFFF to the register.

Thesecond T function will be sent together with M 06 and the CNC will wait for the
general logicinput AUXEND to the activated to consider the execution compl eted.

Page
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8.1.1 TRANSFERRING AUXILIARY M, S, T FUNCTIONS

Every timeablock isexecuted inthe CNC, information ispassed to the PL C about the M,
S, and T functionswhich are active.

M function:

TheCNC analyzestheM functions programmed intheblock and in accordancewith
how these are defined, will send these to the PL C before and/or after the movement.

Todothis, it usesvariables*MBCD1” to “MBCD7” (R550 to R556) and activates
thegeneral logicoutput“MSTROBE” toindicatetothe PL Cthat it must executethem.

Depending on how these functions are defined on the table, the CNC must wait, or
not, for the general input “AUXEND” to be activated to consider the execution
completed.

Sfunction:

If an Sfunction has been programmed and the spindle has BCD input, the CNC will
send this value to the variable “SBCD” (R557) and will activate the general logic
output “SSTROBE” to indicate to the PLC that it must be executed.

Thistransmissionismade at the beginning of the block execution and the CNC will
wait for the general input “AUXEND” to be activated to consider the execution
completed.

T function;

The CNC will indicate viathe variable “TBCD” (R558) the T function which has
been programmed intheblock and activatesthegeneral |ogicoutput “ TSTROBE” to
tell the PLC that it must executeit.

Thistransmissionismade at the beginning of the block execution and the CNC will
wait for the genera input “AUXEND” to be activated to consider the execution
completed.

Second T function;

If thisinvolves changing aspecia tool or amachining center with non-random tool
magazine, the CNC will indicate, on executing the M 06 function, the position of the
magazine (empty pocket) in which the tool which was on the spindle must be

deposited.

This indication will be made by means of the variable “T2BCD” (R559) and by
activatingthegeneral logic output “T2STROBE” totell the PLCthat it must execute
it. The CNCwill wait for the general input AUXEND to be activated to consider the
executioncompl eted.

It must be bornein mind that at the beginning of the execution of the block, the CNC can
tell the PLC the execution of the M, S, T and T2 functions by activating their STROBE
signalstogether and waiting for asingle“AUXEND” signal for all of them.
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1-

TRANSFERRING M, S, T USING THE AUXEND SIGNAL

Oncetheblock hasbeen analyzed and after sending the corresponding valuesinthe
“MBCD1-7", “SBCD”, “TBCD” and “T2BCD” variables, the CNC will tell the
PLC by means of the general logic outputs “MSTROBE”, “SSTROBE”,
“TSTROBE” and “T2STROBE" that the required auxiliary functions must be
executed.

STROBE

AUXEND

@ @ ‘INAEN D; ISN.I!-I:N D\\/p,
® @ ®
WhenthePL C detectstheactivation of oneof the STROBE signals, it must deactivate

the general logic output “AUXEND” to tell the CNC that the execution of the
corresponding function or functions has begun.

MI081

The PLC will execute all the auxiliary functionsrequired, it being necessary to
analyze the general logic outputs “MSTROBE”, “SSTROBE”, “TSTROBE”",
“T2STROBE” andthevariables*“MBCD1-7”,“SBCD”,“TBCD” and“T2BCD”.

Once this has been executed the PLC must activate the general logic input
“AUXEND” toindicatetothe CNC that the processing of therequired functions
was completed.

Oncethe genera input “AUXEND” isactive, the CNC will requirethat thissignal
be kept activefor aperiod of time greater than that defined by means of the general
machine parameter “MINAENDW”.

Inthisway erroneousinterpretationsof thissignal by theCNC areavoidedinthecase
of malfunctions caused by an incorrect logic in the PLC program.

Once the period of time “MINAENDW” has elapsed with the general input
“AUXEND” at ahighlogiclevel, the CNC will deactivatethe general logic outputs
“MSTROBE”, “SSTROBE", “TSTROBE”, “T2STROBE” totell the PLC that the
execution of the required auxiliary function or functions has been compl eted.

Atention:
c When the block being executed hasseveral auxiliary functions(M, S, T), the

CNC waitsatime period set by general machine parameter "MINAENDW"
between two consecutivetransfers.
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8.1.1.2 TRANSFERRING THE AUXILIARY (MISCELLANEOUS) M
FUNCTION WITHOUT THE AUXEND SIGNAL

1.- Once the block has been analyzed and after passing the corresponding values in
variables*“MBCD1-7”, the CNC will tell the PL C through the general |ogic output
“MSTROBE” that the required auxiliary function or functions must be executed.

MSTROBE

PLC
EXECUCTION

MI082

© @ ®

2.- The CNC will keep the general logic output “MSTROBE” active during the time
indicated by means of general machine parameter “MINAENDW”.

Oncethisperiod of time has elapsed the CNC will continueto executethe program.

Itisadvisableforthe*MINAENDW?” valuetobeequal toor greater thantheduration
of aPLC cycle, in order to ensure the detection of thissignal by the PLC.

3.-  WhenthePL C detectstheactivation of thegeneral logicsignal “MSTROBE” it will
execute the required miscellaneous”M” functionsinthe“*MBCD1-7" variables.
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8.2 DISPLAYING MESSAGES, ERRORS AND PAGES ON THE CNC

ThePL Chasaseriesof markswhichallow messagesand errorstobedisplayedinthe CNC,
aswell as displaying screenswhich have been defined previously by the user.

Displayingmessages

The PLC has 128 marks, with their corresponding mnemonic for displaying messagesin
the CNC.

M4000 MSG1
M4001 MSG2
M4002 MSG3

M4125 MSG126
M4126 MSG127
M4127 MSG128

If one of these marks is activated (high logic level), the CNC will display the selected
message number and itsassociated text onthe PL C message display window (upper right-
hand part).

TheCNCallowsatexttobeassociated to each PL C message (PL C messageediting mode).

If the PLC activates 2 or more messages, the CNC will always display the message with
thehighest priority, thisbeing understood asbei ng themessagewith thelowest number. In
thisway, MSG1 will have the highest priority and M SG128 the lowest priority.

Inthissamemessagedisplay window, the CNC can show thecharacter + (plussign), which
indicatesthat thereare more messagesactivated by the PL C, and these can bedisplayedif
the active message page option is accessed in the PL C operating mode.

A messagecan beerased by deactivatingitfromthePL C program (low logiclevel) or from
the CNC keyboard, after selecting it on the active messages page.

Neverthel ess and depending on the program, the PL C may reactivate this messagein the
followingcycle.

Example:  When changing the status of input 110 (from 0 to 1), messages MSG1 and
MSG2 are activated. If, by maintaining 110=1 the user erases the messages
from the keyboard, the following may occur in the next PLC cycle:

DFU 110 = MSG1 ; Themessage will be erased.
110 = MSG2 ; Themessage will bereactivated.
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Displayingerrors

The PLC has 64 marks, with their corresponding mnemonic, for displaying errorsin the
CNC.

M4500 ERR1
M4501 ERR2
M4502 ERR3

M4561 ERRG2
M4562 ERRG3
M4563 ERR64

If oneof thesemarksisactivated (highlogiclevel), the CNC part programwill be stopped,
also displaying the selected error and associated text in the center of the screen.

The CNC allows atext to be associated to each PLC error (PLC error editing mode).

Itisrecommendedto changethestateof thesemarksby meansof accessibleexternal inputs
sincethe PLC will not stop and the CNC will receivethe error messagein each new PLC
cycle scan; thus preventing access to any of the PLC modes.

Displaying pages

The PLC has 256 markswith their corresponding mnemonic, for displaying pageson the
CNC.

M4700 PICO
M4701 PIC1
M4702 pPIC2

M4953 PIC253
M4954 PIC254
M4955 PIC255

If one of these marksisactivated (high logic level), the CNC will display the character *
(asterisk) on the PL C message display window (upper right-hand part) indicating that at
least one of the 256 screens (pages) defined by the user in the graphic editor mode is
activated.

The selected screens (pages) will be displayed, one by one, if the active page (screen)
page option is accessed in the PLC operating mode.

A page can be deactivated from the PL C program (by placing the corresponding mark at
thelow logiclevel) or, fromthe CNC keyboard, after selectingitintheactive pagemode.
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8.3 ACCESSFROM THE CNC TO THE PLC PROGRAM AND RESOURCES

8.4

The CNC is provided with an operating mode in which it can:

Monitor the user PLC program.

Monitor PL C resources.

Modify PLC resources.

Execute PL C commands (compile, execute, etc.).
Etc.

Likewise, theCNC allowsaccesstoall PL Cvariablesof any part programandisprovided
withsevera highlevel languageinstructionsfor thispurpose, whichallow I nputs, Outputs,
Marks, Registers, Timersand Countersto be read or modified.

ACCESS FROM A COMPUTER, VIA DNC, TO PLC RESOURCES

The FAGOR 8050 CNC alows the PLC to communicate with a computer via DNC
through the RS232C and R$422 serial lines.

In thisway acomputer can access the PLC carrying out:

Transfer and reception of the user PLC program.
Monitoring of the user PL C program.

Monitoring of PLC resources.

Consultation or modification of PL C resources.
Execution of PLC commands (compile, execute, etc.).
Etc.

The DNC manual can be applied for from the Commercial Department of FAGOR
AUTOMATION S. COOP.
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9. CNC LOGICINPUTSAND OUTPUTS

Physical inputsand outputsarethenamesgivento theset of inputsand outputsof theCNC
system which, being controlled by the PLC, communicate with the outside through
FAGOR 8050 CNC connectors.

The CNC aso has a series of logic inputs and outputs for the internal exchange of
informationwith PLC Marksand Registers. Thistypeof marksdo not haveimagesonthe
PLC.

Each of these logic CNC inputs and outputs can be referred to by means of the
corresponding PL C resource or by means of their associated Mnemonic. For example:

M5000 /EMERGEN
M5016 AUXEND
M5104 MIRROR1
M5507 /IALARM

Mnemonics which begin with “/” indicate that the signal isactivelow (0V.).

All the mnemonics refer to their associated variable, it being necessary to use the NOT
operator to refer to its negation, for example:

NOT M5000 —> NOT /EMERGEN
NOT M5016 —> NOT AUXEND

CNC logic inputs and outputs can be grouped in:

General logicinputs.

Key inhibitinglogicinputs.
Axislogicinputs.
Spindlelogicinputs.
General logicoutputs.
Axislogic outputs.
Spindlelogicoutputs.
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9.1 GENERAL LOGIC INPUTS

JEMERGEN  (M5000) (EMERGENCcy stop)

24V

There are two ways to cause an emergency at the CNC, by activating the physical
input EMERGENCY STOP or by activating thegeneral logicinput “/EMERGEN”

fromthe PLC.

8050 CNC
CNC

X9 /EMERGEN  /ALARM

Emergency

I o1
PLC

ELECTRICAL CABINET

When the PLC setsthe"/EMERGEN" input low (0V), the CNC stops the axes and

the spindle and it displaysthe corresponding error message.

Also, the CNC activatesthe "/EMERGENCY OUTPUT" and "/ALARM" signals
tolettheoutsideworld andthe PL Cknow that an emergency hasoccurred at the CNC.

The CNC does not allow executing programs and it aborts any attempt to movethe

axes or the spindle while the"/EMERGEN" input islow (OV).

WhenthePL Cbringsthe"/EMERGEN" input back high (24V), the CNC deactivates
the"/EMERGENCY OUTPUT" and"/ALARM" signalstolet theoutsideworld and

the PLC know that thereis no longer an emergency at the CNC.

Example:
I-EMERG AND (other conditions) =/EMERGEN

If the external emergency input isactivated or any other emergency occurs,
general CNClogicinput "/EMERGEN" must be activated. Whenthereisno

emergency, thissignal must be high (24V).

Atention:
A Thisinput must always be defined in the PLC program.
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ISTOP (M5001)

When the PLC setsthissignal low, the CNC stopsthe part program, and maintains
spindlerotation.

Inorder to continueexecuting theprogram, aswell assettingthissignal at ahighlogic
level, the general logic input CY START must be activated.

Thetreatment which this/STOP signal receivesissimilar to that given to the STOP
key onthe CNC Front Panel keeping all thekeysenabled evenwhenthe/STOPsignal
isat low logiclevel (0) .

Example: () =/STOP Thereisalways permission to execute the part program.

Atention:
Thisinput must always be defined in the PLC program.

IFEEDHOL  (M5002) (FEED HOLd)
When the PLC sets this signal low, the CNC stops the axes (maintaining spindle
rotation). When the signal returnsto the high logic level, the movement of the axes
continues.

If the/FEEDHOL signal isactivated (OV) in ablock without motion, the CNC will
continue the execution of the program until detecting ablock with motion.

Example: () =/FEEDHOL Thereisaways permission to move the axes.

Atention:
Thisinput must always be defined in the PLC program.

IXFERINH  (M5003) (XFER INHibit)
If the PLC setsthissignal low, the CNC preventsthefollowing block from starting,
but finishestheoneitisexecuting. Whenthesignal returnstohighlogiclevel,theCNC
continuesto execute the program.

Example: () =/XFERINH Thereisalways permission to execute the next block.

Atention:
Thisinput must always be defined in the PLC program.
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CYSTART  (M5007) (CYcle START)

If the START key ispressed on the Front Panel of the CNC, thisisindicated to the
PL C by means of the genera logic output START.

If the PLC program considersthat thereis nothing to prevent the part program form
being executed, theCY START signa must besetat ahighlogiclevel, thusbeginning
the execution of the program.

The CNCwill indicate by meansof thegeneral logic output INCY CL E that the program
isbeing executed. Asof that moment the CY START canreturnto low logic levd.

Example:
START AND (other conditions) = CY START
WhenpressingtheCycle Startkey, the CNC activatesgeneral logicoutput"START".

ThePLC must check that the " other conditions” (hydraulic, safety, etc.) areal so met
before setting general logic input "CY START" high so the program starts running.

Atention:
Thisinput must always be defined in the PLC program.

SBLOCK (M5008) (SingleBLOCK)

When the PL C setsthissignal high, the CNC changesto the Single Block execution
mode.

Thetreatment thissignal receivesissimilar tothat giventothe Single Block softkey.

MANRAPID  (M5009) (MANua RAPID)

If the PLC setsthissignal at ahighlogiclevel, the CNC selectsrapid feed for all the
movements executed in JOG Mode.

When the signal returnsto alow logic level, the movements executed in JOG mode
aremade at the previously-sel ected feedrate.

Thetreatment whichthissignal receivesissimilar tothat giventothe Rapid Feedrate
key on the Control Panel.

OVRCAN (M5010) (OVeRride CANCcHl)

If the PLC sets this signal at a high logic level, the CNC selects 100% feedrate
OVERRIDE, irrespective of whether thisis selected by the PLC, DNC, program or
by the Front Panel switch.

Whilethe OVERCAN signal isactivated (logic 1), the CNC will apply ineach mode
100 % of the feedrate corresponding to that mode.
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Chapter: 9 Section:
CNCLOGICINPUTSANDOUTPUTS GENERAL INPUTS




LATCHM (M5011) (LATCH Manual)
Thisallowsthe type of JOG key operation to be selected in JOG Mode.

If thePL C setsthissignal low, theaxeswill only movewhilethe corresponding JOG
key ispressed.

If the PLC setsthissignal at ahighlogiclevel, the axeswill move from the moment
thecorresponding JOG key ispressed until the STOPkey or other JOG key ispressed.
In this case, the movement will be transferred to that indicated by the new key.

RESETIN (M5015) (RESET IN)

Thissignal will be treated by the CNC when the JOG mode is selected and thereis
no movement of the axes or when a program to be executed is selected and it is not
running.

Whenthereisarising edge (Ieading edge) of thissignal (changefromlow tohigh) the
CNC assumestheinitial machining conditions selected by the machine parameter.

The CNC will indicate by means of the general logic output RESETOUT that this
function has been selected.

Thetreatment received by thissignal issimilar tothat giventothe RESET key onthe
Front Panel.
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AUXEND (M5016) (AUXiliar END)

Thissignal isusedintheexecution of auxiliary functionsM, Sand T, totell theCNC
that the PL C is executing them.

It operatesin thefollowing way:

1-

Oncethe block has been analyzed and after sending the corresponding values
inthevariables“MBCD1-7",“SBCD”,“TBCD” and“ T2BCD”, the CNCwill
tell thePL C by meansof thegeneral logicoutputs*MSTROBE”,“ SSTROBE”,
“TSTROBE” and“T2STROBE” that therequired auxiliary functionsmust be
executed.

STROBE

AUXEND

@ @ iINAEND= MI-ENDW:
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When the PLC detects that one of the STROBE signals is active, it must

deactivate the genera logic input “AUXEND” to tell the CNC that the
execution of the corresponding function or functionsisstarting.

MI0S1

ThePLCwill executeall theauxiliary functionsrequired, it being necessary to
analyze the “MSTROBE”, “SSTROBE”, “TSTROBE”, “T2STROBE”
general logic outputsandthe*MBCD1-7",“SBCD”,“TBCD” and“ T2BCD”
variablesin order to do this.

Once execution has been completed, the PLC must activate the general logic
input “AUXEND” totell the CNC that the treatment of the required functions
has been completed.

Oncethegeneral input “AUXEND” has been activated, the CNC will require
that thissignal be kept active for aperiod of time greater than that defined by
means of the general machine parameter “MINAENDW”.

Inthisway, incorrectinterpretationsof thissignal by theCNC areavoidedwhen
malfunctions are produced by an incorrect logic inthe PLC program.

Oncethe*MINAENDW” timehasel apsed, withthegeneral input“ AUXEND”
at a high logic level, the CNC will deactivate the general logic outputs
“MSTROBE”,“SSTROBE”,“TSTROBE”", “T2STROBE” inorder totell the
PL C that theexecution of therequired auxiliary function or functionshasbeen
completed.

TIMERON  (M5017) (TIMER ON)

The CNC isprovided with atimer which can be enabled and disabled. By means of
this logic CNC input, it will be enabled (timing) when the PLC sets the signal
TIMERON at ahigh logic level.
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Thisgeneral purposetimer can beaccessed by meansof theinternal variable TIMER.
An application of thistimer isto monitor tool life.

TREJECT (M5018) (Tool REJECT)
ThePLC setsthissignal at ahighlogiclevel inorder totell the CNCtoreject thetool

inuse, even though it may not have cometo the end of itsservicelife. Animportant
applicationisto replace thetool when the PLC detectsthat it is broken.

PANELOFF  (M5019) (PANEL OFF)

The PLC setsthissignal highin order to tell the CNC that the front panel keyboard

(MONITOR/KEYBOARD) and the keyboard of the CONTROL PANEL of the
CNC are deactivated.

Itisrecommended to changethestate of thismark by meansof an accessibleexternal

input since the PL C wil not stop and the CNC will receivethe error messagein each
new PL C cycle scan; thus preventing access to any of the PLC modes.

POINT (M5020) (POINT)

Thissignal isused by the CNC when digitizing point to point whiletracing by hand.

Every timeanup-flank (leading edgeor transitionfrom|logiclow to high) isdetected,
the CNC generates anew program point.

PLCABORT  (M5022) (PLC ABORT)

ThePLC setsthissignal high to indicateto the CNC that it must stop the PL C axes.

It also cancel stherest of the movement and the possible blocksthat might have been
sent fromthe PLC.

Oncethisprocessisended, the CNC automatically deactivatesthissignals.

Thefollowing example showshow theaxescontrolled by the PL C may bemoved by
means of external push-buttons.

The PLC will order to move the "C" axisby 1 meter every time the "C+" button is
pressed, but stopping it when thiskey isreleased.

DEFCPLUSI2 ; Define 12 as push-button " C+"
DFU CPLUS=CNCEX (G91 G1 C1000 F3000, M1) ; Move 1000mm when button is pressed
DFD CPLUS=SET PLCABORT ; Stop when button is released.

On power-up, the CNC setsthismark to "0".
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PLCREADY (M5023) (PLC READY)
Thismark indicatesthe PLC status.

PLCREADY =0 PL C stopped
PLCREADY =1 PLC in execution

If thismark is set to 0. the PL C program will stop.

This mark MUST be set to 1 so the CNC allows the spindle and/or the axes to be
moved. Otherwise, it will issuethe corresponding error message.

INT1 (M5024)
INT2 (M 5025)
INT3 (M5026)
INT4 (M5027)

The PLC setsoneof thesesignalstologic state"1" to "tell" the CNC tointerrupt the
execution of the currently running program and jump to execute the interruption
subroutinewhosenumber isindicatedinthegeneral machineparameter "INT1SUB"
(P35), "INT2SUB" (P36), "INT3SUB" (P37) or "INT4SUB" (P38) respectively.

All theseinputs have the same priority and are active by level (not by flank or edge).
Only thefirst one being detected high ("1") will be attended to.

Thestatusof thesesignal sarenot stored, therefore, itisrecommendedtoactivatethese
marksat the PL C by means of aninstruction of the* SET” type. These markswill be
deactivated automatically when starting theexecuti on of thecorresponding subroutine.

Aninterruption subroutine cannot, in turn, beinterrupted.

BLKSKIP1 (M5028) (BLocK SKIP1)
The PLC sets this signal at a high logic level to tell the CNC that the block skip
condition*“/ or /1" ismet, therefore, the blockswhich have thisblock skip condition
will not be executed.

BLKSKIP2 (M5029) (BLocK SKIP2)
The PLC sets this signal at a high logic level to tell the CNC that the block skip
condition*®/2" ismet, therefore, the blockswhich havethisblock skip conditionwill
not be executed.

BLKSKIP3 (M5030) (BLocK SKIP3)
The PLC sets this signal at a high logic level to tell the CNC that the block skip
condition “/3 ismet, therefore, the blockswhich have this block skip condition will
not be executed.

MO1STOP  (M5031) (M01 STOP)

ThePLC setsthissignal at ahighlogiclevel totell the CNC to stop the execution of
the part program when the auxiliary (miscellaneous) M1 functionis executed.
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9.2 AXISLOGIC INPUTS

Thereare6 groupsof logicinputs(LIMIT, DECEL, etc.) whichrefer tothe 6 possibleaxes
of the machine by means of digits 1 through 6 (LIMIT+2, DECEL 1,etc.)

These numbers have nothing to do with the values assigned to the genera machine
parameters "AXIS1" through "AXI1S8".

These variables are numbered according to the logic order of the axes.

For example, if the CNC controlsthe X, Y, Z, B, Cand U axis, the order will be: X, Y, Z,
U, B, C and, therefore:

Variables: LIMIT+1, LIMIT-1, DECEL 1, etc. correspond to the X axis.
Variables: LIMIT+2, LIMIT-2, DECEL 2, etc. correspond to the Y axis.
Variables: LIMIT+3, LIMIT-3, DECEL 3, etc. correspond to the Z axis.
Variables: LIMIT+4, LIMIT-4, DECELA4, etc. correspond to the U axis.
Variables: LIMIT+5, LIMIT-5, DECELD5, etc. correspond to the B axis.
Variables: LIMIT+6, LIMIT-6, DECEL6, etc. correspond to the C axis.

LIMIT+Land LIMIT-1 (M5100) and (M 5101)
LIMIT+2and LIMIT-2 (M5150) and (M 5151)
LIMIT+3andLIMIT-3 (M 5200) and (M 5201)
LIMIT+4and LIMIT-4 (M5250) and (M 5251)
LIMIT+5and LIMIT-5 (M5300) and (M 5301)
LIMIT+6and LIMIT-6 (M5350) and (M 5351)

The PLC sets these signals at a high logic level in order to tell the CNC that the
corresponding axis has overrun the end of itsrange of movement in the positive (+)
or negative (-) direction indicated by thelimit switch.

Inthiscase, the CNC stopsaxisfeed and spindl erotation, and displaysthecorresponding
error on the screen.

In Manual (JOG) Operating Modethe axiswhich hasoverrunitsrange of travel can
bemovedinthecorrect directionin order to placeit withinthecorrect rangeof travel.
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DECEL1 (M5102)

DECEL2 (M5152)
DECEL3 (M5202)
DECEL 4 (M5252)
DECEL5 (M5302)
DECEL®G (M5352)

These signals are used by the CNC when machine reference search is made.

If the PLC setsone of these signals high, thisindicatesto the CNC that the machine
reference search switch of the corresponding axis has been pressed.

When this signa is activated in the machine reference search mode, the CNC
decelerates the axis, changing the rapid approach feedrate indicated by the axis
machine parameter “REFEED1", with the slow feedrate indicated by the axis
machineparameter “ REFEED2". After decel eratingit acceptsthefollowingreference
signal from the corresponding axisfeedback system asbeing valid.

INHIBITL  (M5103)
INHIBIT2  (M5153)
INHIBIT3  (M5203)
INHIBIT4  (M5253)
INHIBIT5  (M5303)
INHIBIT6  (M5353)

The PLC sets one of these signals at a high logic level in order to tell the CNC to
prevent any movement of thecorresponding axis. Thismovement will continuewhen
the PLC setsthissignal at thelow logic level once more.

If theinhibited axisismovingtogether with other axes, all thesestop movinguntil the
signal returnstothelow logic level.

Page
10

Chapter: 9 Section:
CNCLOGICINPUTSANDOUTPUTS AXESINPUTS




MIRROR1  (M5104)
MIRROR2  (M5154)
MIRROR3  (M5204)
MIRROR4  (M5254)
MIRROR5  (M5304)
MIRROR6  (M5354)

If thePL C setsoneof thesesignalsat ahighlogiclevel,the CNC appliesmirrorimage
to the movement of the corresponding axis.

It must beborneinmindthatif thissignal isactivated duringaprogrammed movement,
the CNC will only apply mirror image to the movement, not to thefinal coordinate.

Example:
NOO GO1 X0 YO  F1000
N10 GOl X70 Y42

N20 GO1 X100 Y60
N30 M30

O = e e e e = —_— —_— —_— —_— —_— - =

o —_- - - - - - = —

» X

MI0S2

If, when executing the programmed movement inblock N20thesignal corresponding
totheX axis“MIRRORL” isactive, theCNCwill apply mirrorimagetotheremaining
movement in X.

Thisway, the new end of travel point will be X40 Y 60.

By meansof theactivation of thesesignal's, symmetrical partscanbeexecuted by using
asingle program, for example, soles of shoes.

Inorder to obtainthesameeffect asfunctionsG11, G12, G13and G14, itisnecessary
for the corresponding axisor axesto be positioned at part zerowhenthesesignalsare
activated.
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DRO1 M 5106
DRO2 M 5156
DRO3 M 5206
DRO4 M 5256
DRO5 M 5306
DROG6 M 5356

Theseinputs, together with the corresponding " SERVOON" inputsmakeit possible
to operate with the axes as DRO.

In order for the axisto work in DRO mode, its" DRO" input must be high and its
corresponding "SERVOON" input must be low.

When an axisworks as a DRO, the positioning loop is open and its following error
isignored whilein motion

If the DRO signal isbrought back low, the axiswill nolonger behaveasaDRO and
the CNC will take as position value its current position assigning a 0 value to the
followingerror.

SERVO10N (M5107)
SERVO20N (M5157)
SERVO30N (M5207)
SERVO4ON (M5257)
SERVO50N (M5307)
SERVOBON (M5357)

When one of these signalsis set high, the CNC closes the positioning loop of the
corresponding axis.

Whenthesignal isset back low, the CNC opensthe positioning loop for theaxis, but
it keeps track of the following error and when the signal comes back up, the CNC
movestheaxisto correct for theaccumul ated following error and getsback inposition.

Thesesignalsarecontrolled by the PL C and whenthepositioningloopistobeclosed,
they will beprocessed by the CNC accordingtotheval uegivento machineparameter
“DWELL” for the axes.
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DWELL =0

Whenthisparameter for theaxistobemovedisset to 0, the CNCwill check thestatus
of the SERVOON signal at the time when the ENABLE must be outpui.

If the SERVOON signa is high, the CNC allows the movement of this axis by
activating the ENABLE signal and outputting the required anal og voltage.

SERVOON

ENABLE signal

ANALOG OUTPUT

g ERROR

On the other hand, if the SERVOON signal is low or if it changes during the
movement of theaxes, the CN C stopstheaxesfeed and thespindlerotationdisplaying
the corresponding error message.

DWELL <>0

If thismachineparameter for theaxi sto bemoved hasbeen assigned aval ueother than
0, the CNC will check the status of the SERV OON signal at the time when that axis
ENABLE signal must be outpui.

Whenthissignal (SERVOON) ishigh, the CNC alowsthe movement of the axisby
activating the ENABLE signal and providing the required anal og output voltage.

Onthe other hand, if the SERV OON signal islow, the CNC activates the ENABLE
signal and after “waiting” for atimeperiodindicatedin DWELL, it checksagainthe
status of the SERVOON signal. If itishigh, it will output the anal og voltagefor the
servodrive, butifitisstill low, it stopstheaxesfeed and thespindlerotationdisplaying

the corresponding error message.

SERVOON l I_

ENABLE signal

ANALOG OUTPUT

DWELL DWELL

Bd L Bd

MI093

Also, if the SERVOON signal changes states during the movement of the axis, the
CNC stopsthe axesfeed and the spindlerotation displaying the corresponding error

message.
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AXIS+1 and AXIS1
AX1S+2 and AXIS-2
AXIS+3 and AXIS-3
AX1S+4 and AXIS-4
AXIS+5 and AXIS5
AXIS+6 and AXIS-6

(M5108) and (M 5109)
(M5158) and (M 5159)
(M 5208) and (M 5209)
(M 5258) and (M 5259)
(M5308) and (M 5309)
(M5358) and (M 5359)

The CNC uses these signals when working in the Manual (JOG) Operating Mode.

If the PLC setsone of these signalshigh, the CNC will movethe corresponding axis
in the direction indicated, positive (+) or negative (-). This movement will be
performed at the feedrate override % currently sel ected.

Thetreatment which these signalsreceiveissimilar to that given to the JOG keys of
the Control Panel.

SYNCHRO1 (M5112)
SYNCHRO2 (M5162)
SYNCHRO3 (M5212)
SYNCHRO4  (M5262)
SYNCHRO5 (M5312)
SYNCHRO6  (M5362)

The PLC setsone of these signals high to synchronize the corresponding axisto the
axis defined by the axis machine parameter “SYNCHRO”.

LIMIOFF  (M5115)
LIM2OFF  (M5165)
LIM3OFF  (M5215)
LIMAOFF  (M5265)
LIMSOFF  (M5315)
LIM6OFF  (M5365)

(LIMits 1 OFF)
(LIMits2 OFF)
(LIMits3 OFF)
(LIMits4 OFF)
(LIMits5 OFF)
(LIMits6 OFF)

ThePL C setsoneof these signalshigh so that the CNCignoresthe softwarelimitsof
the corresponding axis.
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9.3 LOGIC SPINDLE INPUTS

The mill model 8050 M CNC has one single spindle (main spindle)

Thelathe model may have 2 spindles: amain spindle and a second spindle.

They both can be operative simultaneously, but only one can becontrolled at atime. This
selection can be made via part-program by means of functions G28 and G29.

LIMIT+SandLIMIT-S (M5450) and (M5451) ............... Main Spindle
LIMIT+S2andLIMIT-S2 (M5475) and (M5476) ........... Second Spindle

The CNC uses these signals when working with the spindlein closed loop (M 19).
The CNC only considersthe signalsfor the currently selected spindle

The PLC setsone of the signals high to tell the CNC that the spindle has overrunits
range of travel inthe positive (+) or negative (-) direction.

Inthiscase, the CNC stopsaxisfeed and spindlerotationand displaysthecorresponding

error on screen.
DECELS (MB452) ..o Main Spindle
DECEL S2 (MBATT) s Second Spindle

The CNC usesthissignal whilesearching homewhenthe spindlechangestoworking
inclosed loop (M19). The CNC only considersthe signalsfor the currently selected
spindle

The PLC setsthissignal hightoindicateto the CNC that thereference search switch
ispressed.

When thissignal is activated in the reference search mode the CNC decel erates the
spindle, changing the rapid approach speed indicated by the spindle machine
parameter “REFEED1”, with the slow feedrate indicated by the spindle machine
parameter “ REFEED2” . After decelerating, it acceptsthefollowing referencesignal
from the spindle feedback systemsasbeing valid.

SPDLEINH (M5453) (SPInDLEINHibit) ......cccccevenee Main Spindle
SPDLEIN2 (M5478) (SPinDLEINHibit) ............... Second Spindle

The CNC considersthesetwo signalsat all times so both spindles can be controlled
by the PLC.

When the PL C setsthissignal high, the CNC outputs a zero analog for the spindle.

SPDLEREV (M5454) (SPIinDLE REVerse)................. Main Spindle
SPDLERE?2 (M5479) (SPinDLE REverse)............. Second Spindle

The CNC considersthesetwo signalsat all times so both spindles can be controlled
by the PLC.

WhenthePL C setsthissignal high, the CNC reversestheprogrammed spindleturning
direction.

If whilebeingthissignal high, ablock containinganM 3 or M4isexecuted, thespindle
will start turning in the opposite direction.
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SERVOSON (MBA57) e Main Spindle
SERVOSO02 (MB482) ...t Second Spindle

These signals are controlled by the PL C and the CNC will processthem only when
thespindleisworkinginclosedloop (M 19). Their treatment will depend onthevalue
assigned to the spindle machine parameter “DWELL".

DWELL =0

Inthiscase, the CNCwill check the status of the SERV OSON signal at thetime
when the ENABLE signal isto be output.

If the SERVOSON signal is high, the CNC will allow the spindle to rotate by
activatingtheENABL E signal and providing therequired anal og output voltage.

SERVOSON

ENABLE signal

ANALOG OUTPUT

MI0S7

Ontheother hand, if the SERVOSON signal islow or if it changestolow during
therotation of thespindle, the CNCwill stoptheaxesfeed andthespindlerotation
displaying the corresponding error message.
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DWELL <>0

Inthiscase, the CNCwill check thestatusof the SERV OSON signal at thetime
when the ENABLE signal isto be output.

If the SERVOSON signal is high, the CNC will alow the spindle to rotate by
activatingtheENABL E signal and providing therequired anal og output voltage.

On the other hand, if the SERVOSON signal islow, the CNC will activate the
ENABLE signal and, after waitingfor atimeperiodindicated by thevaluegiven
to “DWELL”, the CNC checksthe SERVOSON signal again. If itishigh, the
required spindleanal ogvoltagewill beoutput. If low, the CNCwill stoptheaxes
feed and the spindl e rotation displaying the corresponding error message.

SERVOSON I [
ENABLE signal
ANALOG OUTPUT
§ DWELL DWELL
g - > - -
ERROR

Also,if it changestolow duringtherotation of thespindle, the CNC will stopthe
axesfeed and the spindle rotation displaying the corresponding error message.
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GEAR1, GEAR2, GEAR3, GEAR4  (M5458), (M5459), (M5460), (M 5461)

Main Spindle

GEAR12, GEAR22, GEAR32, GEAR42 (M5483), (M5484), (M5485), (M 5486)

Second Spindle

The PLC uses these signals to indicate to the CNC which spindle speed range is
currently selected (high logic level). The CNC only considers the signals for the
currently selected spindle.

When any of the miscellaneousfunctionsM41, M42, M43 or M44 is programmed,
the CNC will “tell” the PLC so it selectsthe desired gear range eveniif it isalready
selected.

When working with an automatic gear changer, the CNC will check the currently
selected gear (GEAR1...GEAR4) and if this does not correspond to the selected
speed, the CNC will indicate it to the PLC by means of the miscellaneous function
M41, M42, M43 or M44 so it can select it.

OncethePL C selectsthe proper gear, it indicatesit to the CNC by meansof thelogic
input corresponding to the spindle (GEAR1 thru GEAR4).

The spindle gear change depends on the setting of functionsM41 thruM44intheM
functiontable:

If these functionsusethe*AUXEND” signal:

The CNC indicatesto the PL C the selected range (M41 thru M44) in one of the
registers “MBCD1” thru “MBCD7” and it activates the general logic output
“MSTROBE” to “tell” the PLC that it must executeit.

When the PLC detects the activation of the “MSTROBE” signa it must
deactivate the general logic input “AUXEND” to “tell” the CNC that the
execution of thefunction has started.

Onceexecuted thisfunction, the PLCwill inform the CNC that thenew gear has
been sel ected by meansof thelogicinput corresponding to the spindle (GEAR1
thru GEAR4).

ThePLC, then, activatesthelogicinput “AUXEND” to “tell” the CNC that the
execution of the gear change has been compl eted.

MBCD 1-7

M STROBE

GEAR

AUXEND

®
2
H]
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Oncethe* AUXEND” input activated, the CNC will require that thissignal be
kept activefor atime period greater than the value given to the general machine
parameter “MINAENDW”.

Thisway, erroneousinterpretationsof thissignal by the CNC duetoanimproper
PLC program logic are avoided .

Oncethe*MINAENDW” timehaselapsed withthe* AUXEND” general input
kept high, the CNC will check whether the new gear range has been selected by
verifying that the corresponding input among GEARL thru GEAR4 isset high.

If thatisthecase, itwill deactivatethe”* M STROBE” signal to“tell” thePL Cthat
thegear change hasbeen completed and if the corresponding GEAR inputisnot
set high, the CNC stops the axes feed and spindle rotation displaying the
corresponding error message.

If these functions do not use the* AUXEND” signal:
The CNCindicatesto the PL C the selected gear range M41, M42, M43 or M44
inoneof theregisters“MBCD1” thru*MBCD7” andit activatesthe* M STROBE”
signal tolet the PLC “know” that it must executeit.

The CNC will keep the MSTROBE output active for the time period indicated
by the general machine parameter “MINAENDW”.

After this time, the CNC will check whether the new gear range has been
physically selected by verifying that the corresponding GEAR input (GEAR1
thru GEAR4) is set high.
If it is not selected, the CNC will stop the axes feed and the spindle rotation
displaying the corresponding error message.
PLCFM19 (M5464) MI19FEED (R505) ......ccccooun...... Main Spindle
PLCFM 192 (M5489) M19FEED2 (R507) ............. Second Spindle
The CNC only considersthe signalsfor the currently selected spindle.

ThePLC usesthe"PL CM 19" signal toindicateto the CNC the positioning and
rapid synchrnoized speed val ueto assumewhen operatingin closedloop (M 19).

When thisinput is low, the CNC assumes the value set by spindle machine
parameter "REFEED1" (P34)

When thisinput is high, the CNC assumes the value set by the spindle input
register " M19FEED" (R505).

The"M 19FEED" valueis given in 0,0001%min.
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PLCCNTL (M5465) (PLC CONTIOL) oovvvvrierierienens Main Spindle
PLCCNTL2 (M5490) (PLC CONTYIOL) .ccovvrveeenees Second Spindle

The CNC considersthese 2 signalsat all times so both spindles can be controlled by
the PLC.

Thisisusedtotell theCNCthat thespindleiscontrolled directly by thePLC (highlogic
level).

Itisused, for example, for oscillating the spindleduring gear changesor for changing
tools.

MSTROBE

AUXEND

PLCCNTL

MIOSS

< »

MI-
NAENDW

Thefollowing example showshow anew spindlespeedisselected involving arange
change.

After analyzingthebl ock and detecting the speed changethe CNCindicatesthis
tothePLCinoneof the*MBCD1-7" Registers(M41to M44) and will activate
the general logic output “MSTROBE” to tell the PLC that it must executeit.

The PLC will deactivate the logic input AUXEND to tell the CNC that the
treatment of theauxiliary functionisstarting.

After calculating the val ue corresponding to theresidual output Sfor therange
change, the PLC will indicate this to the CNC by means of the Register
“SANALOG”, afterwards setting thesignal “PLCCNTL” at ahighlogiclevel.

At this time the CNC will send out the output indicated in the Register
SANALOG.

Once the requested speed change has been made, the new active speed will be
indicated to the CNC (spindle logic inputs GEARL to GEAR4).

In order to give the control of the spindle back to the CNC, the signa
“PLCCNTL” must be set low.

Finally, the PLC will activate the logic input AUXEND once moreto tell the
CNC that the execution of the auxiliary function has been completed.
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SANALOG (R504) ..o Main Spindle
SANALOG2  (RB0OB) ..ccereieeerierienieisie e Second Spindle

The CNC considersthese 2 signalsat all times so both spindles can be controlled by
the PLC.

ThePL Cwill indicateby meansof this32 bit regi ster the spindleanal og output which
the CNC must send out when it is controlled by the PLC.

SANALOG=32767 corresponds to an analog output of 10 V.

(10/32767) 0.305185 millivolts of analog output correspond to SANALOG=1.

Inthisway, if ananalog output of 4V isrequired, thefollowingwill be programmed:
SANALOG = (4 x 32767)/10 = 13107

And if an analog output of -4V isrequired, thefollowing will be programmed:
SANALOG = (-4 x 32767)/10 = -13107
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9.4 KEY INHIBITING LOGIC INPUTS

KEYDISL (R500)
KEYDIS2 (R501)
KEYDIS3 (R502)
KEYDISA (R503)

The PLC can individually inhibit the operation of the panel keys, setting the
corresponding bit of one of these 4 32-hit registers high.

Register Bit Key Inhibited
KEYDISL1 (R500) 0 F
KEYDISL1 (R500) 1 L
KEYDISL1 (R500) 2 Q
KEYDISL1 (R500) 3 W
KEYDISL1 (R500) 4 SHIFT
KEYDISL1 (R500) 5 9
KEYDISL1 (R500) 6 6
KEYDISL1 (R500) 7 3
KEYDISL1 (R500) 8 E
KEYDISL1 (R500) 9 K
KEYDISL1 (R500) 10 P
KEYDISL1 (R500) 11 \%
KEYDISL1 (R500) 12 CAPS
KEYDISL1 (R500) 13 8
KEYDISL1 (R500) 14 5
KEYDISL1 (R500) 15 2
KEYDISL1 (R500) 16 D
KEYDISL1 (R500) 17 J
KEYDISL1 (R500) 18 @)
KEYDISL1 (R500) 19 U
KEYDISL1 (R500) 20 SP
KEYDISL1 (R500) 21 7
KEYDISL1 (R500) 22 4
KEYDISL1 (R500) 23 1
KEYDISL1 (R500) 24 C
KEYDISL1 (R500) 25 |
KEYDISL1 (R500) 26 N
KEYDISL1 (R500) 27 T
KEYDISL1 (R500) 28 z
KEYDISL1 (R500) 29 =
KEYDISL1 (R500) 30 /
KEYDIS1 (R500) 31 *
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Register Bit Key Inhibited
KEYDIS2 (R501) 0 B
KEYDIS2 (R501) 1 H
KEYDIS2 (R501) 2 N
KEYDIS2 (R501) 3 S
KEYDIS2 (R501) 4 Y
KEYDIS2 (R501) 5 RESET
KEYDIS2 (R501) 6 ESC
KEYDIS2 (R501) 7 MAIN MENU
KEYDIS2 (R501) 8 A
KEYDIS2 (R501) 9 G
KEYDIS2 (R501) 10 M
KEYDIS2 (R501) 11 R
KEYDIS2 (R501) 12 X
KEYDIS2 (R501) 13 ENTER
KEYDIS2 (R501) 14 HELP
KEYDIS2 (R501) 15
KEYDIS2 (R501) 16 :
KEYDIS2 (R501) 17 0
KEYDIS2 (R501) 18 -
KEYDIS2 (R501) 19 +
KEYDIS2 (R501) 20
KEYDIS2 (R501) 21
KEYDIS2 (R501) 22
KEYDIS2 (R501) 23
KEYDIS2 (R501) 24 Next page
KEYDIS2 (R501) 25 Previous page
KEYDIS2 (R501) 26 Arrow up
KEYDIS2 (R501) 27 Arrow down
KEYDIS2 (R501) 28 Arrow right
KEYDIS2 (R501) 29 Arrow left
KEYDIS2 (R501) 30 CL
KEYDIS2 (R501) 31 INS
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Register Bit Key Inhibited
MillingModel Lathe Model
KEYDIS3 (R502) 0 F1 F1
KEYDIS3 (R502) 1 F2 F2
KEYDIS3 (R502) 2 F3 F3
KEYDIS3 (R502) 3 F4 F4
KEYDIS3 (R502) 4 F5 F5
KEYDIS3 (R502) 5 F6 F6
KEYDIS3 (R502) 6 F7 F7
KEYDIS3 (R502) 7
KEYDIS3 (R502) 8 X + 3rd axis +
KEYDIS3 (R502) 9 Y +
KEYDIS3 (R502) 10 Z+ X +
KEYDIS3 (R502) 11 4+
KEYDIS3 (R502) 12 5+ 4th axis+
KEYDIS3 (R502) 13 Speed Override + Speed Override +
KEYDIS3 (R502) 14 Spindleclockwise Spindleclockwise
KEYDIS3 (R502) 15 Cycle Start CycleStart
KEYDIS3 (R502) 16
KEYDIS3 (R502) 17 Z-
KEYDIS3 (R502) 18 Rapid Rapid
KEYDIS3 (R502) 19 Z+
KEYDIS3 (R502) 20
KEYDIS3 (R502) 21
KEYDIS3 (R502) 22 Spindlestop Spindlestop
KEYDIS3 (R502) 23
KEYDIS3 (R502) 24 X - 3rd axis-
KEYDIS3 (R502) 25 Y -
KEYDIS3 (R502) 26 Z- X -
KEYDIS3 (R502) 27 4-
KEYDIS3 (R502) 28 5- 4th axis-
KEYDIS3 (R502) 29 Speed Override - Speed Override -
KEYDIS3 (R502) 30 Spindlec.clockwise Spindlec.clockwise
KEYDIS3 (R502) 31 Cycle Stop Cycle Stop
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Register Bit Key Inhibited
KEYDIS4 (R503) 0 Handwheel x100
KEYDIS4 (R503) 1 Handwhese! x 10
KEYDIS4 (R503) 2 Handwheel x 1
KEY DI (R503) 3 JOG 10000
KEY DI (R503) 4 JOG 1000
KEYDIS4 (R503) 5 JOG 100
KEYDIS$4 (R503) 6 JOG 10
KEYDIS4 (R503) 7 JOG 1
KEYDI$4 (R503) 8 Feedrate Override 0%
KEYDI$4 (R503) 9 Feedrate Override 2%
KEYDI$4 (R503) 10 Feedrate Override 4%
KEYDI$4 (R503) 11 Feedrate Override 10%
KEYDI$4 (R503) 12 Feedrate Override 20%
KEYDI$4 (R503) 13 Feedrate Override 30%
KEYDI$4 (R503) 14 Feedrate Override 40%
KEYDI$4 (R503) 15 Feedrate Override 50%
KEYDI$4 (R503) 16 Feedrate Override 60%
KEYDI$4 (R503) 17 Feedrate Override 70%
KEYDI$4 (R503) 18 Feedrate Override 80%
KEYDI$4 (R503) 19 Feedrate Override 90%
KEYDI$4 (R503) 20 Feedrate Override 100%
KEYDI$4 (R503) 21 Feedrate Override 110%
KEYDIS4 (R503) 22 Feedrate Override 120%
KEYDIS$4 (R503) 23
KEYDIS4 (R503) 24
KEYDIS$4 (R503) 25
KEYDIS$4 (R503) 26
KEYDIS4 (R503) 27
KEYDIS$4 (R503) 28
KEYDIS$4 (R503) 29
KEY DI (R503) 30
KEYDIS$4 (R503) 31

Should oneof theinhibited positionsof the Feedrate Override switch be selected, the
CNC will take the value corresponding to the nearest uninhibited position below it.

If all of them areinhibited, the lowest will be taken (0%).

For example, if only positions 110% and 120% of theswitch areallowed and position

50% is selected, the CNC will take avaue of 0%.
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9.5 GENERAL LOGIC OUTPUTS

CNCREADY (M5500)

TheCNC activatesand maintainsthissignal highif theautotest whichthe CNC makes
when it is powered up has not detected any problem.

Should any hardware error bedetected (RAM, EPROM, over-temperature, etc.) this
signal isset low.

Example:

CNCREADY AND (other conditions) = O1
The emergency output, O1, of the PLC must be normally high
Should any problem come up on CNC power-up (CNCREADY),
emergency output O1 must be set low (0V).

START (M5501)

TheCNC setsthissignal highinordertotell thePL Cthat the START key ontheFront
Panel has been pressed.

If the PLC program considersthat thereis nothing to prevent the part program from
starting, it must set the general logicinput CY START at ahigh logic level, thereby
starting the execution of the program.

When the CNC detects an up flank (logic level change from low to high) at the
CYSTART signal, it reset the START signal to low.

Example:
START AND (other conditions) = CYSTART

When pressingtheCycleStart key, the CNC activatesgeneral |ogicoutput
"START".

The PLC must check that the "other conditions" are also met (safety and
so forth) before setting general logic input "CYSTART" high so the
program startsrunning.

FHOUT (M5502)

TheCNC setsthissignal highinorder totell the PL Cthat theexecution of theprogram
is stopped due to one of the following causes:

- Because the CONTROL PANEL STOP key has been pressed.

- Becausethegeneral logicinput/STOP hasbeen set low, eventhough later it has
returned high.

- Because the genera logic input /FEEDHOL islow.
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RESETOUT (M5503)
The CNC setsthissignal high for 100 milliseconds, in order totell thePLC that itis
under initial conditionsbecausethe Reset key on the Front Panel hasbeen pressed or
because the general logicinput RESETIN has been activated.

LOPEN (M 5506)
TheCNC setsthissignal highinorder totell thePLCthat thepositioning loop of the
axesisopen since an error has occurred.

IALARM (M5507)
The CNC setsthissignal low in order to tell the PLC that an alarm or emergency

condition hasbeen detected. Thissignal will beset high onceagain, oncethemessage
from the CNC has been eliminated and the cause of the alarm has disappeared.

8050 CNC

CNC

/EMERGEN  /ALARM

n 01
PLC

ELECTRICAL CABINET

During the period of timewhen thissignal islow, the CNC will activate (low logic
level) the Emergency output (pin 2 of the X 10 connector of the Axismodule).

Example:
/ALARM AND (other conditions) = O1
The emergency output O1 of the PLC must be normally high.

If an alarm or an emergency is detected at the CNC, the emergency output O1
must be set low (0V).
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MANUAL (M5508)
TheCNC setsthissignal hightotell the PL C that the JOG (Manual) Operating Mode
isselected.

AUTOMAT  (M5509) (AUTOMATIc)
The CNC setsthissignal highto tell the PLC that the Automatic Operating Modeis
selected.

MDI (M5510)
TheCNC setsthissignal hightotell the PLC that theMDI Mode (manual datainput)
isselected in one of the operating modes (JOG, Automatic, etc).

SBOUT (M5511)
The CNC setsthissignal hightotell the PLC that the Single Block Execution Mode
isselected.

INCYCLE (M5515)
The CNC setsthissignal high while executing ablock or moving an axis.
Once the execution of the program has been requested by the PLC to the CNC by
means of thelogicinput CY START, thelatter will indicatethat it is being executed
by setting the INCY CLE signal high.
Thissignal ismaintained high until the CNC finishesthe part program or when this
isstopped by meansof the STOPkey onthe CONTROL PANEL or thegeneral logic
input /STOP.

If the CNCisinthe Single Block Execution Mode, the INCY CLE signal isset low
as soon as the block execution is concluded.

If theCNCisintheJOG Mode, theINCY CLE signal isset |low assoonastheposition
indicated has been reached.

If the CNC isin JOG mode and the axes are being jogged, the "INCY CLE" signal
goes high while any of the jog keys are pressed.
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RAPID (M5516)

The CNC setsthissignal highto tell the PLC that arapid positioning (GOO) isbeing
executed.

TAPPING (M5517)
Thisoutput isonly availableonthe Mill model. The CNC setsthissignal hightotell
the PLC that atapping canned cycleis being executed (G84).

THREAD (M5518)
TheCNC setsthissignal hightotell the PL C that athreading block isbeing executed
(G33).

PROBE (M5519)
The CNC sets this signal high to tell the PLC that a probing movement is being
executed (G75/G76).

ZERO (M 5520)
TheCNC setsthissignal hightotell the PL C that amachinereference searchisbeing
executed (G74).

RIGID (M5521)
This output is only available on the Mill model. The CNC set this signal high to
indicateto the PLC that aRIGID TAPPING operation (G84) is being performed.

CSS (M5523)

TheCNC setsthissignal hightotell the PL C that the constant cutting speed function
isselected (G96). Lathe Model.
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SELECTO  (M5524)
SELECT1  (M5525)
SELECT2  (M5526)
SELECT3  (M5527)
SELECT4  (M5529)

TheCNCindicatestothePL C by meansof thisgroup of signal stheFront Panel switch
position selected.

Its value will be coded according to thefollowing table:

SELECT4 | SELECT3 | SELECT2 | SELECT1 | SELECTO Switch position

o
o

Handwheel x 100
Handwheel x 10
Handwheel x 1

o
oNeoNe]
oNeoNe]

o o

=

o
[EEY
o

JOG 10000

JOG 1000

JOG 100

JOG 10

JoG 1

Feed Override 0%
Feed Override 2%
Feed Override 4%
Feed Override 10%
Feed Override 20%
Feed Override 30%
Feed Override 40%
Feed Override 50%
Feed Override 60%
Feed Override 70%
Feed Override 80%
Feed Override 90%
Feed Override 100%
Feed Override 110%
Feed Override 120%

PRPRPPRPRPPRPPRPOO0OO0OO0OO0O0OO0O0O0O0O0O0OO
OCO0O0O0OO0OO0OO0ORRRPRRPRPRPRPRPROOOOO
PRPPRPOOOORRPRRPRPROOOORRERREO
POORRFPOORRPROORROORRLROOLR
ORrPrORrROROROROROROROROR

MSTROBE  (M5532)

The CNC sets this signal high to tell the PLC that it must execute the auxiliary M
function or functions which are indicated in Registers “MBCD1” to “MBCD7”
(R550 to R556).
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SSTROBE  (M5533)

Thissignal isused whenthetypeof spindleused hasSinputin BCD (spindlemachine
parameter “SPDLTYPE”).

The CNC setsthis signal high to tell the PLC that it must execute the auxiliary S
function whichisindicated in the Register “SBCD” (R557).
TSTROBE (M5534)

The CNC sets this signal high to tell the PLC that it must execute the auxiliary T
function which isindicated in the Register “TBCD” (R558).

In this register the CNC will tell the PLC the position of the magazine where the
selectedtool is.

If the general machine parameter “RANDOMTC” is set for “not random”, the tool
pocket in the magazine coincides with the tool number.

T2STROBE  (M5535)
Thissignal isused whenmakingaspecial tool change, family code=200or inthecase
of amachining center withanon random tool magazine (general machineparameter
“RANDOMTC").

The CNC setsthissignal hightotell the PLC that it must execute asecond auxiliary
T function indicated in the Register “T2BCD” (R559).

In thisregister the CNC indicatesto the PL C the position of the magazinein which
the tool which was on the spindle must be placed.

S2MAIN (M5536)
It available on the Lathe model.
It indicateswhich spindleiscontrolled by the CNC. This selectionismade viapart-
program using functions G28 and G29.
If the CNC controlsthemain spindle............ S2MAIN islow.
If the CNC controlsthe second spindle ........ S2MAIN ishigh.
ADVINPOS (M5537) (ADVanced IN POSition)

It isused on punch presses having an eccentric cam as a punching system.

The CNC setsthissignal high a specific time period before the axes reach position.
Thistime period is set by general machine parameter "ANTIME".

Thisreducestheidletime, thusresulting in more punches per minute.
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INTEREND  (M5538) (INTERpolation END)
INPOS (M5539) (IN POSition)

The CNC uses these two signals to let the PLC “know” that the theoretical
interpolation between axes has been completed (INTEREND) and that al the axes
involved intheinterpolation arein position (INPOS).

The CNC setsthe“INTEREND” signal high when theinterpolation isended being
low whilein execution.

When the CNC verifiesthat all the axes have been within the dead band (in position
zone INPOSW) for atimeperiodindicatedintheaxismachineparameter INPOTIME,
itwill consider that al of themarein positionanditwill informthePL C by settingthe
logic output “INPOS’ high.
Thelogicoutput“INTEREND” canbeusedwhenitisrequiredtoactivatemechanisms
before the axesreach their position.

DMO00 (M5547)
TheCNCsetsthissignal hightotell thePL Cthat theauxiliary functionMOO (program
stop) isprogrammed in the block being executed.

DMO1 (M5546)
The CNC sets this signal high to tell the PLC that the auxiliary function MO1
(conditional stop) isprogrammed in the block being executed.

DMO02 (M5545)
TheCNCsetsthissignal hightotell thePL Cthat theauxiliary functionMO02 (program
end) isprogrammed in the block being executed.

DMO03 (M5544)
The CNC setsthissignal hightotell the PL C that the spindleisturning clockwise or
that the auxiliary function M03 is programmed in the block being executed.

DM04 (M5543)
The CNC sets this signal high to tell the PLC that the spindle is turning counter-
clockwise or that the auxiliary function M04 is programmed in the block being
executed.

DM 05 (M5542)

The CNC setsthissignal high to tell the PLC that the spindle is stopped or that the
auxiliary function M05 is programmed in the bl ock being executed.
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DM 06 (M5541)
The CNC setsthissignal highto tell the PLC that the spindle is stopped or that the
auxiliary function M06 is programmed in the block being executed (tool change).
DMO08 (M 5540)

TheCNC setsthissignal hightotell thePL Cthat thecool ant output i sactivated or that
the auxiliary function M08 is programmed in the block being executed.

DMO09 (M 5555)
The CNC setsthissignal hightotell the PL C that the coolant output isdeactivated or
that the auxiliary function M09 is programmed in the block being executed.
DM 19 (M5554)
TheCNCsetsthissignal hightotell thePL Cthat itisworkingwithspindleorientation
or that the auxiliary function M 19 is programmed in the block being executed.
DM 30 (M5553)
TheCNC setsthissignal hightotell thePL Cthat theauxiliary functionM 30 (program
end) isprogrammed in the block being executed.
DM41 (M5552)
The CNC sets this signal high to tell the PLC that the first spindle speed rangeis
selected or that theauxiliary function M41isprogrammedintheblock being executed.
DM 42 (M5551)
The CNC setsthissignal highto tell the PLC that the second spindle speed rangeis
selected or that theauxiliary function M42isprogrammedinthebl ock being executed.
DM43 (M5550)
The CNC sets this signal high to tell the PLC that the third spindle speed range is
selected or that theauxiliary functionM43isprogrammedinthebl ock being executed.
DM 44 (M5549)

The CNC setsthissignal high to tell the PL C that the fourth spindle speed rangeis
selected or that theauxiliary functionM44isprogrammedinthebl ock being executed.

DM45 (M5548)

TheCNC setsthissignal hightotell the PL Cthat themiscellaneousfunctionM45 has
been programmed and, therefore, the "auxiliary spindleor livetool" isactive.
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9.6 AXISLOGIC OUTPUTS

Thereare6 groupsof logicoutputs(ENABLE, DIR, etc.) whichrefer tothe6 possibleaxes
of the machine by means of digits 1 through 6 (ENABLEZ2, DIR1,etc.)

These numbers have nothing to do with the values assigned to the general machine
parameters "AXIS1" through "AXI1S8".

These variables are numbered according to the logic order of the axes.

For example, if the CNC controlsthe X, Y, Z, B, Cand U axis, the order will be: X, Y, Z,
U, B, C and, therefore:

Variables: ENABLE1, DIR1, REFPOINT1, INPOS1 correspond to the X axis.
Variables: ENABLEZ2, DIR2, REFPOINT2, INPOS2 correspond to the Y axis.
Variables: ENABLE3, DIR3, REFPOINTS3, INPOS3 correspond to the Z axis.
Variables: ENABLE4, DIR4, REFPOINT4, INPO$4 correspond to the U axis.
Variables: ENABLES, DIR5, REFPOINTS5, INPOSS correspond to the B axis.
Variables: ENABLESG, DIR6, REFPOINT6, INPOS6 correspond to the C axis.

ENABLE1  (M5600)
ENABLE2  (M5650)
ENABLE3  (M5700)
ENABLE4  (M5750)
ENABLE5  (M5800)
ENABLE6  (M5850)

The CNC sets these signals at a high logic level to tell the PLC to allow the
corresponding axisto move.

DIR1 (M5601)
DIR2 (M5651)
DIR3 (M5701)
DIR4 (M5751)
DIR5 (M5801)
DIR6 (M5851)

The CNC usesthese signalsto tell the PLC in which direction the axes move.

If the signal is high this indicates that the corresponding axis moves in a negative
direction.

If the signal is low this indicates that the corresponding axis moves in a positive
direction.
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REFPOIN1  (M5602) (Reference POINT 1)
REFPOIN2  (M5652) (Reference POINT 2)
REFPOIN3  (M5702) (Reference POINT 3)
REFPOIN4 (M5752) (Reference POINT 4)
REFPOIN5  (M5802) (Reference POINT 5)
REFPOIN6  (M5852) (Reference POINT 6)

TheCNC setsthesesignalshightotell the PL C that the machinereference search has
been made already.

Itisset low when the CNC is powered up, after executing the Shift Reset sequence
or afeedback alarm occursduetolossof count, and will be put high after carrying out
the machinereference search.

ANT1 (M5606) (ANTicipation 1)
ANT2 (M5656) (ANTicipation 2)
ANT3 (M5706) (ANTicipation 3)
ANT4 (M5756) (ANTicipation4)
ANT5 (M5806) (ANTicipation5)
ANTG6 (M5856) (ANTicipation 6)

These signalsarerelated to axis machine parameter "MINMOVE (P54)".

If the programmed axis movement is smaller than the value indicated by its
correspondingaxismachinemachineparameter "MINM OV E (P54)", thecorresponding
logic axis output "ANT1 thru ANT6" goes high.

INPOSL (M5607) (IN POSition 1)
INPOS2 (M5657) (IN POSition 2)
INPOS3 (M5707) (IN POSition 3)
INPOSA (M5757) (IN POSition 4)
INPOS5 (M5807) (IN POSition 5)
INPOS6 (M5857) (IN POSition 6)

The CNC sets these signals high to tell the PLC that the corresponding axisisin
position.

Thereisalsothegeneral logic output INPOSinwhichthe CNCindicatestothe PLC
that all the axes have reached their position.
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9.7 SPINDLE LOGIC OUTPUTS

Themill model 8050 M CNC has one single spindle (main spindle)

Thelathe model may have 2 spindles: amain spindle and asecond spindle.
They both can be operative simultaneously, but only one can becontrolled at atime. This
selection can be made via part-program by means of functions G28 and G29.

ENABLES  (MB950) w..ovvvveoreeeeeeeeoseseeseeseessseesesseesessenees Main Spindle
SN TN S I (V1= 75 F Second Spindle

Thissignal is used when working with the spindlein closed loop (M19). The CNC
only considersthe signalsfor the currently selected spindle.

The CNC setsthissignal high to tell the PLC to allow the spindle to move.

DIRS (MBO5L) ..o Main Spindle
DIRS2 (MB976) ..o Second Spindle

Thissignal isused when working with the spindlein closed loop (M19). The CNC
only considersthe signalsfor the currently selected spindle.

The CNC usesthissignal to tell the PLC in which direction the spindleis moving.

g‘_thejsignal isat ahighlogiclevel, thisindicatesthat the spindlemovesin anegative
irection.

If thesignal islow, thisindicatesthat the spindle movesin apositive direction.
REPOINS (M5952) (REFerence POINtS).......c.cccuee.. Main Spindle
REPOIS2 (M5977) (REFerence POINtS)................ Second Spindle

Thissignal is used when working with the spindlein closed loop (M19). The CNC
only considersthesignalsfor the currently selected spindle.

The CNC setsthissignal high to tell the PL C that the spindle reference point search
has aready been made.

Thisissetlowwhenthe CNCispowered up, after executing the Shift Reset sequence

or afeedback alarm occursduetolossof count, and every timeachangeismadefrom
closed loop (M19) to open loop.

CAXIS  (M5955)  (C AXIS) eooooooeereeeeeeereesesseeesseeresseenees Main Spindle
CAXIS2  (M5980)  (C AXIS) crooroveooomooeeeeeceresseeeereroseon Second Spindle

Thissignal is used when working with the spindle as C axis (G15). The CNC only
considersthesignalsfor the currently selected spindle.

The CNC setsthissignal high to tell the PLC that the C axisis active.
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REVOK (VI i5T5) Main Spindle
REVOK 2 (MBOBLY vvveeeeeeeeeooeseseeeeeeeeeeseeeeeeeeseesee Second Spindle

The CNC only considersthe signalsfor the currently selected spindle.

When working with M03 and M04 the CNC setsthissignal hightotell the PLC that
thereal spindlerevolutions correspond to those programmed.

TheCNCwill activatethissignal every timethereal revolutionsarewithintherange
defined by spindle machine parameters“LOSPDLIM” and “UPSPDLIM”.

When working with the spindlein closed loop (M 19), the CNC setsthissignal high
if the spindleisstopped.
INPOSS (M5957) (INPOSISItionS) ......cccoveeennee. Main Spindle
INPOSS2 (M5982) (INPOSisitionS) ......ccccceuueee. Second Spindle

Thissignal isused when working with the spindlein closed loop (M19). The CNC
only considersthe signalsfor the currently selected spindle.

The CNC setsthissignal high to tell the PLC that the spindleisin position.
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9.8 LOGIC OUTPUTS OF KEY STATUS

KEYBD1 (R560)
KEYBD2 (R561)
KEYBD3 (R562)

Theseregistersindicatewhether or not oneof thekeyson thekeyboard or onthe operator
panel ispressed.

When one of thesekeysispressed, the corresponding bit will beset highandit will return

low when the key is released.

Register Bit Key pressed
KEYBD1 (R560)........... O TS F
KEYBD1 (R560)........... Lol L
KEYBD1 (R560)........... Y S Q
KEYBD1 (R560)........... 1 J wW
KEYBD1 (R560)........... VN S SHIFT
KEYBD1 (R560)........... ST 9
KEYBD1 (R560)........... G J 6
KEYBD1 (R560)........... [ 3
KEYBD1 (R560)........... S F E
KEYBD1 (R560)........... LS T K
KEYBD1 (R560).....;.... 10.....ccccvennene P
KEYBD1 (R560).....;.... 11.....ceeeneee Y,
KEYBD1 (R560).....;....12.............. CAPS
KEYBD1 (R560).....;.... 13.....eeeeeenee 8
KEYBD1 (R560).....;.... 14 .....cccvnne 5
KEYBD1 (R560).....;.... 15.....ccccveuenene 2
KEYBD1 (R560).....;.... 16.....cccceeunene D
KEYBD1 (R560).....;... 17 ....ferennnee. J
KEYBD1 (R560).....;.... 18.....ccceeueee 0]
KEYBD1 (R560).....;.... 19.....cceceeeeneee U
KEYBD1 (R560).....;....20.....ccccueneee. SP
KEYBD1 (R560).....;....21.....ceeeeneee 7
KEYBD1 (R560).....;.... 22.....cccceeuennene 4
KEYBD1 (R560).....;....23.....cceeeuennene 1
KEYBD1 (R560).....;.... 24 .....cccveunee. C
KEYBD1 (R560).....;....25.....ccceruenene. ]
KEYBD1 (R560).....;.... 26......ccccveuenene N
KEYBD1 (R560).....;.... 27 c...veereerennene T
KEYBD1 (R560).....;....28.....ccccveuenene Z
KEYBD1 (R560).....;.... 29.....ererienens =
KEYBD1 (R560).....;.... 30.....fererieene /
KEYBD1 (R560).....;.... 31.....ereriennene *
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Register Bit Key pressed

KEYBD2 (R561) 0 B

KEYBD2 (R561) 1 H

KEYBD2 (R561) 2 N

KEYBD2 (R561) 3 S

KEYBD2 (R561) 4 Y

KEYBD2 (R561) 5 RESET

KEYBD2 (R561) 6 ESC

KEYBD2 (R561) 7 MAIN MENU

KEYBD2 (R561) 8 A

KEYBD2 (R561) 9 G

KEYBD2 (R561) 10 M

KEYBD2 (R561) 11 R

KEYBD2 (R561) 12 X

KEYBD2 (R561) 13 ENTER

KEYBD2 (R561) 14 HELP

KEYBD2 (R561) 15

KEYBD2 (R561) 16 :

KEYBD2 (R561) 17 0

KEYBD2 (R561) 18 -

KEYBD2 (R561) 19 +

KEYBD2 (R561) 20

KEYBD2 (R561) 21

KEYBD2 (R561) 22

KEYBD2 (R561) 23

KEYBD2 (R561) 24 Next page

KEYBD2 (R561) 25 Previous page

KEYBD2 (R561) 26 Arrow up

KEYBD2 (R561) 27 Arrow down

KEYBD2 (R561) 28 Arrow right

KEYBD2 (R561) 29 Arrow left

KEYBD2 (R561) 30 CL

KEYBD2 (R561) 31 INS
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Register Bit Key pressed
Mill Model Lathe Model
KEYBD3 (R562) 0 F1 F1
KEYBD3 (R562) 1 F2 F2
KEYBD3 (R562) 2 F3 F3
KEYBD3 (R562) 3 F4 F4
KEYBD3 (R562) 4 F5 F5
KEYBD3 (R562) 5 F6 F6
KEYBD3 (R562) 6 F7 F7
KEYBD3 (R562) 7
KEYBD3 (R562) 8 X + 3rd axis +
KEYBD3 (R562) 9 Y +
KEYBD3 (R562) 10 Z+ X +
KEYBD3 (R562) 11 4+
KEYBD3 (R562) 12 5+ Ath axis +
KEYBD3 (R562) 13 Speed Override + Speed Override +
KEYBD3 (R562) 14 Spindleclockwise Spindleclockwise
KEYBD3 (R562) 15 Cycle Start CycleStart
KEYBD3 (R562) 16
KEYBD3 (R562) 17 Z-
KEYBD3 (R562) 18 Rapid Rapid
KEYBD3 (R562) 19 Z+
KEYBD3 (R562) 20
KEYBD3 (R562) 21
KEYBD3 (R562) 22 Spindlestop Spindlestop
KEYBD3 (R562) 23
KEYBD3 (R562) 24 X - 3rd axis-
KEYBD3 (R562) 25 Y -
KEYBD3 (R562) 26 Z- X -
KEYBD3 (R562) 27 4-
KEYBD3 (R562) 28 5- Ath axis-
KEYBD3 (R562) 29 Speed Override - Speed Override -
KEYBD3 (R562) 30 Spindlec.clockwise Spindlec.clockwise
KEYBD3 (R562) 31 Cycle Stop Cycle Stop
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10 ACCESSTO INTERNAL CNCVARIABLES

The PLC providestwo instructions (actions) which permit to read or modify the various
internal variablesof the CNC.

CNCRD: Allows reading access to the CNC internal variables. It is programmed as
follows:

CNCRD (Variable, Register, Mark)

Thisinstructionloadsthesel ected PL Cregister withthecontentsof theindicated CNC
variable.

If thisinstruction hasbeen executed properly, thePLCwill assignavalueof “0” tothe
indicated “ error detection” Mark and “ 1” if otherwise.

Example  CNCRD (FEED, R150, M200)

It loadsthevalue of thefeedrate sel ected at the CNC whenworking in G94 into
the PLC register R150.

When requesting information about anon-existing variabl e (i.e. the position val ue of
anon-existing axis), thisinstruction will not alter the contents of R150 and it will set
error mark M200to “1” indicating that the variable does not exist.

CNCWR: Allowswriting accesstointernal CNCvariables. Itisprogrammed asfollows:

CNCWR (Register, Variable, Mark)

Thisinstructionloadsthe contentsof theindicated PL Cregister intotheselected CNC
variable.

If thisinstruction hasbeen executed properly, thePLCwill assignavalueof “0” tothe
indicated “ error detection” Mark and “ 1" if otherwise.

Example: CNCWR (R92, TIMER, M200)

Presetsthetimer enabled by the PL C with the value contained in Register R92.
When trying to modify the contents of anon-existing variable or assign an improper
valueto it, the selected “error mark” will be set to “1” which will indicate that this
instructionisincorrect.

When performing an improper reading or writing request, the PL C will continue the

execution of the program unlessinterrupted by the programmer after having analyzed
the“error” mark definedin theinstruction.
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The internal CNC variables which can be accessed by the PLC can be read-only or
read-and-writevariables.

Every internal CNC table (tools, tool offset, Zero offsets, etc.) has a mnemonic to
identify thefields. Use one of thefollowing formatsto accessaspecific variable:

*  The corresponding mnemonic followed by the element number of that table.
Example (TORS3):

CNCRD (TOR3, R100, M102); Assigns the R value of tool offset 3 to register
R100.

*  Thecorresponding mnemonicand aregister contai ning theelement number of that
table. Example (TOR R222):

CNCRD (TORR222,R100, M 102); assignstoregister R100theR valueof thetool
offset indicated by register R222.

The variables available at the CNC 8050 can be classified in the following way:

- Variables associated with tools.

- Variables associated with zero offsets.

- Variablesassociated with machine parameters

- Variables associated with work zones

- Variablesassociated with feedrates

- Variables associated with coordinates

- Variablesassociated with the spindle

- Variablesassociated with local and global parameters
- Other variables
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10.1 VARIABLES ASSOCIATED WITH TOOLS

Thesevariablesareassociated withthetool offset tabl e, tool tableand tool magazinetable,
sothevalueswhich areassigned to or read from thesefieldswill comply with theformats
established for thesetables.

Tool offset table of the MILL model FAGOR 8050 CNC:

R,L,I,K In the units set by machine parameter "INCHES"
If "INCHES'=0, in 0.0001mm. Max.: 999999999
If "INCHES'=1, in 0,00001 inch. Max or +393700787
If rotary axis, in 0.0001°. Max.:+ 999999999

Tool offset table of the LATHE model FAGOR 8050 CNC:

X,Z,R,I,KIntheunitsset by machine parameter "INCHES'
If "INCHES'=0, in 0.0001mm. Max.: +999999999
If "INCHES'=1, in 0,00001 inch. Max or +393700787
If rotary axis, in 0.0001°. Max.:+ 999999999
F Integer value between 0 and 99.

Tool tablefor Mill model CNC:

Tool offset number 0..NT OFFSET (maximum 255)

Family code If normal tool, 0 <n< 200
If special tool, 200 < n < 255

Nominal life 0...65535 minutes or operations.

Red life 0...99,999,99 hundredths of a minute or 99,999
operations

Tool tablefor lathe model CNC:

Tool offset number 0..NT OFFSET (maximum 255)

Family code If normal tool, 0 <n <200
If special tool, 200 < n < 255

Nomina life 0...65535 minutes or operations.

Red life 0...99,999,99 hundredths of a minute or 99,999
operations.

Cutter angle In 0.0001° units up to 359.9999° degrees.

Cutter width In the units set by machine parameter "INCHES"

If "INCHES'=0, in 0.0001mm. Max.: £999999999
If"INCHES"=1,in0,00001inch. Max or +393700787
Cuttingangle | n 0.0001° units, up to 359.9999°.

Tool magazinetable:

Contents of each magazine position
Tool number 1...NTOOL (maximum 255)
0 Empty
-1 Cancelled

Tool positioninmagazine
Position number 1..NPOCKET (maximum 255)

0 Onsgpindle
-1 Notfound
-2 In change position
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Read-only variables

TOOL:

TOD:
NXTOOL:

NXTOD:

TMZPn:

Returnsthe active tool number

CNCRD(TOOL,R100,M100); Loadsregister R100withthenumber
of the activetool

Returnsthe activetool offset number

Returns the next tool number, which is selected but is awaiting the
execution of M06 to be active.

Returns the number of the tool offset corresponding to the next tool,
which is selected but is awaiting the execution of M06 to be active.

Returnstheposition occupiedinthetool magazineby theindicatedtool
(n).

Read-and-writevariables

TLFDnN:

TLFFN:

TLFNnN:

TLFRnN:

TMZTn:

Thisvariable alowsthetool offset number of theindicated tool (n) to
be read or modified in thetool table.

CNCRD(TFLD3,R100,M102);  Loadsregister R100withthetool
offset number of tool 3.

CNCWR(R101,TFLD3,M101);  Assigns the tool offset number
indicated in register R101 to tool
number 3.

Thisvariableallowsthefamily code of theindicated tool (n) to beread
or modified inthetool table.

Thisvariableallowsthevalueassigned asthenominal lifeof the
indicated tool (n) to beread or modified in thetool table.

Thisvariableallowsthevauecorrespondingtothereal lifeof the
indicated tool (n) to beread or modified in thetool table.

Thisvariableallowsthecontentsof theindicated position (n) toberead
or modified in the tool magazinetable.
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Read-and-write variables of the FAGOR 8050 CNC MILL model

TORnN:

TOLN:

TOIn:

TOKnN:

Thisvariable allowsthe value assigned to the Radius of the indicated
tool offset (n) inthetool offset tableto be read or modified.

CNCRD(TOR3,R100,M102); Loads register R100 with the R
value of tool offset 3.

CNCWR(R101,TOR3,M101); Assigns the value indicated in
R101 to the R of tool offset 3.

Thisvariable allowsthe value assigned to the L ength of theindicated
tool offset (n) to beread or modified in thetool offset table.

Thisvariable allowsthe value assigned to thewear inradius (1) of the
indicated tool offset (n) to beread or modified in thetool offset table.

Thisvariableallowsthevaueassigned tothewear inlength (K) of the
indicated tool offset (n) to be read or modified in thetool offset table.

Read-and-write variables of the FAGOR 8050 CNC LATHE moded

TOXn: Thisvariableallowsreading or modifying thelength valuealong the X
axisassigned to theindicated tool offset (n).
CNCRD (TOX3, R100, M102); Loads R100 with the length value
aong X of thetool offset 3.
CNCWR (R101, TOX3, M101); AssignsthevaueindicatedinR101
to the length along X of the tool
offset 3.
TOZn: Thisvariableallowsreading or modifying thelength valuealongtheZ
axisassigned to theindicated tool offset (n).
TOFnN: Thisvariable alowsreading or modifying thelocation code (F) of the
indicated tool offset (n).
TORnN: This variable allows reading or modifying the radius R value of the
indicated tool offset (n).
TOlIn: This variable allows reading or modifying the length wear value (1)
along the X axis of theindicated tool offset (n).
TOKnN: This variable allows reading or modifying the length wear value (K)
along the Z axis of theindicated tool offset (n).
NOSEAN:  Thisvariableallowsreading or modifying the cutter angle assignedto
theindicated tool (n) inthetool table.
NOSEWNnN: Thisvariableallowsreading or modifying the cutter width assigned to
theindicated tool (n) inthetool table.
CUTAnN: Thisvariableallowsreading or modifyingthecuttingangleassignedto
theindicated tool (n) inthetool table.
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10.2. VARIABLES ASSOCIATED WITH ZERO OFFSETS

These variables are associated with the zero offset tabl e, due to which the valuesthat will
be assigned to or read from these fieldswill comply with the formats established for this
table.

Thezerooffsets, inadditiontotheadditiveoffsetindicated by thePL C, are G54, G55, G56,
G57, G58 and G59 and

The values of each axis are given in the units set by machine parameter "INCHES".

If "INCHES'=0, in 0.0001mm. Max.: £999999999
If "INCHES'=1, in 0,00001 inch. Max or +393700787
If rotary axis, in 0.0001°. Max.:+ 999999999

Althoughtherearevariableswhichrefer to each axis, the CNC only allowsthosereferring
to the selected axesinthe CNC. Thus, if the CNC controlsaxes X, Y, Z, U and B, it only
alows the variables ORGX, ORGY, ORGZ,. ORGU and ORGB in the case of
ORG(X-C).

Read-only variables

ORG(X-C): Returnsthevalueof theactivezerooffsetintheselectedaxis. Thevalue
of theadditive offsetindicated by the PL Cisnot includedinthisval ue.

Read-and-writevariables

ORG(X-C)n: Thisvariableallowsthevalueof thesel ected axistoberead or modified
inthetable corresponding to the indicated zero offset (n).

CNCRD(ORGX 55,R100,M102); Loadsregister R100 withthe X
value of G55 in the zero offset
table.

CNCWR(R101,0RGY 54,M101); Assigns the value indicated in
R101 to the Y vaue of G54 in
thezero offset table.

PL COF(X-C):Thisvariableallowsthevalueof thesel ected axisto beread or modified
inthe additive zero offset tableindicated by the PLC.
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10.3 VARIABLES ASSOCIATED WITH MACHINE PARAMETERS

V ariables associated with machine parametersareread-only variabl es.

In order to becomefamiliar with the valuesreturned it is advisabl e to consult the chapter

dealing with those parameterstaking into account thefollowing indications:

Values 1/0 correspond to the parameters which are defined with YES/NO, +/- and ON/

OFF.

Vaues regarding position and feedrate values will be given in the units set by machine

parameter "INCHES".

If "INCHES'=0, in 0.0001mm. Max.: +999999999
If "INCHES'=1, in 0,00001 inch. Max or +393700787

Values regarding the spindle (when working in M19) and rotary axes will be given in

0.0001 degree units. Max.:+ 999999999.

Read-only variables

MPGn: Returnsthevalueassigned to theindicated general machine parameter

(n).

CNCRD (MPG 8,R100,M102); L oadsregister R100 with thevalue of
general machine parameter P8
(INCHES). If mm, R100 = 0; and

if inch, R100 =1.

MP(X-C)n: Returnsthevalueass gnedtothemachineparameter (n) of theindicated

axis.

CNCRD (MPY 1,R100,M102); L oadsregister R100 with the val ue of

machine  parameter

(DFORMAT)fortheY axiswhich
indicates the display format for

thisaxis.

MPSn: Returnstheval ueassignedtotheindicated machineparameter (n) of the

spindle.

MPASH: Returns the value of the indicated (n) machine parameter for the

auxiliary spindle.

MPLCn: Returnstheval ueassignedtotheindi cated machineparameter (n) of the

PLC.
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104 VARIABLES ASSOCIATED WITH WORK ZONES

Thevalues of the limits are given in the units set by machine parameter "INCHES".

If "INCHES'=0, in 0.0001mm. Max.: £999999999
If "INCHES'=1, in 0,00001 inch. Max or +393700787
If rotary axis, in 0.0001°. Max.:+ 999999999

The status of the work zones are defined according to the following code:

0=Disabled.
1 = Enabled as no-entry zone.
2 = Enabled as no-exit zone.

Read-and-writevariables

FZONE:
FZLO(X-C):

FZUP(X-C):

SZONE:
SZLO(X-C):

SZUP(X-C):

TZONE:
TZLO(X-C):

TZUP(X-C):

Thisvariable permits reading or writing the status of work zone 1.

Thisvariable permitsreading or writing the value of thelower limit of
Zone 1 according to the selected axis (X-C).

Thisvariable permitsreading or writing the value of the upper limit of
Zone 1 according to the selected axis (X-C).

Thisvariable permits reading or writing the status of work zone 2.

Thisvariable permitsreading or writing the value of thelower limit of
Zone 2 according to the selected axis (X-C).

Thisvariable permitsreading or writing the value of the upper limit of
Zone 2 according to the selected axis (X-C).

Thisvariable permitsreading or writing the status of work zone 3.

Thisvariable permitsreading or writing the value of thelower limit of
Zone 3 according to the selected axis (X-C).

Thisvariable permitsreading or writing the value of the upper limit of
Zone 3 according to the selected axis (X-C).

Thefollowing exampleshowshow it is possibleto define asforbidden zonefor
the X axisthe area between 0 and 100mm (1000000 tenths of microns).

(condition) = MOV OR1 = CNCWR (R1,FZLOX,M1)
= MOV 1000000 R1 = CNCWR (R1,FZUPX,M1)
= MOV 1R1 = CNCWR (R1,FZONE,M1)
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10.5 VARIABLES ASSOCIATED WITH FEEDRATES

Read-only variables

FREAL:

FEED:

DNCF:

PRGF:

FPREV:

DNCFPR:

PRGFPR:

Returnsthereal feedrate (taking thefeedrate override % into account).
Itsvalueisgivenin 0.0001 mm/min. or 0.00001 inch/min. units.

Returnstheactivefeedrate (ignoring theoverride) sel ected at the CNC
when working in G94. This will be given in 0.0001mm/minute or
0.00001 inch/minuteunits.

Thisfeedratecan beindicated by program, by thePLC or DNC, andthe
CNC selects one of these, the one with the highest priority being that
indicated by DNC andtheonewiththelowest priority that indicated by
program.

Returnsthefeedrate selected by DNC, in0.0001mm/minuteor 0.00001
inches/minute. If thishasavalue of 0 it meansthat it isnot selected.

Returns the feedrate selected by program, in 0.0001 mm/minute or
0.00001 inches/minuteunits.

Returnstheactive (ignoringtheoverride) feedrate sel ected at the CNC
whenworkinginG95. Thiswill begivenin0.0001 mm/rev. or 0.00001
inches/rev units.

Thisfeedratecan beindicated by program, by thePLC or DNC, andthe
CNC selects one of these, the one with the highest priority being that
indicated by DNC andtheonewiththelowest priority that indicated by
program.

Returnsthe feedrate selected by DNC, in 0.0001 mm/rev. or 0.00001
inches/rev units. If thishasavalueof 0 it meansthat it isnot selected.

Returnsthefeedrate sel ected by programin0.0001 mm/rev. or 0.00001
inches/rev units.
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FRO:

PRGFRO:

DNCFRO:

CNCFRO:

Returns the Feedrate Override (%) selected at the CNC. Thiswill be
given by an integer between 0 and “MAXFOVR” (maximum 255).

Thisfeedratepercentagemay beindicated by thePL C, by DNCor from
thefront panel, andthe CNCwill sel ect oneof them, theorder of priority
(fromhighesttolowest) being: by program, by DNC, by PLCandfrom
thefront panel switch.

Returnsthe% of thefeedrate sel ected by program. Itisgivenininteger
values between 0 and “MAXFOVR” (maximum 255). A value of 0
meansthat it isnot sel ected.

Returnsthefeedrate, inmm/minuteor inches/minute, whichissel ected
by DNC. If thishasavalue of 0it meansthat it isnot sel ected.

Returnsthe % of feedrate selected from the front panel knob.

Read-and-writevariables

PLCF:

PLCFPR:

PLCFRO:

Thisvariableallowsreading or modifyingthefeedrateselected by PLC.
[tisgivenin 0.0001 mm/min. or 0.00001 inch/min units. A value of O
meansthat it isnot sel ected.

Thisvariableallowsreading or modifyingthefeedrateselected by PLC.
Itisgivenin 0.0001 mm/rev. or 0.00001 inch/rev units. A value of O
meansthat it isnot sel ected.

Thisvariableallowsreading or modifying the% of feedrate sel ected by
PLC. A value of 0 meansthat it isnot selected.
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10.6 VARIABLES ASSOCIATED WITH POSITION COORDINATES

The coordinate values of each axis are given in the units set by machine parameter

"INCHES".

If "INCHES' =0, in 0.0001 mm. Max. £999999999
If "INCHES' = 1, in 0.00001 inch. Max. £39370078
If rotary axis, in 0.0001°. Max. +999999999

Read-only variables

POS(X-C):

TPOS(X-C):

FLWE(X-C):

DEFLEX
DEFLEY
DEFLEZ:

Returnsthereal position value of the sel ected axisreferred to machine
reference zero (home).

OntheL athemodel FAGOR 8050 CNC, the coordinatesof each axis
are shown in either radius or diameter depending on the setting of
machine parameter "DFORMAT".

Returns the theoretical position value (real + following error) of the
selected axisreferred to machinereference zero (home).

OnthelL athemodel FAGOR 8050 CNC, the coordinatesof each axis
are shown in either radius or diameter depending on the setting of
machine parameter "DFORMAT".

Returns the following error of the selected axis, in 0.0001mm or
0.00001 inch units.

These variables can only be used on the Mill model FAGOR 8050
CNC. They return theamount of deflection obtained at thetime by the
Renishaw probe SP2 on each axis X, Y, Z.

Read-and-writevariables

DI ST (X-C):

Thesevariablesallow the distance travelled by the selected axisto be
read or modified. Thisvalueisaccumulativeandisvery useful whenit
is required to perform an operation which depends on the distance
travelled by the axes, for example: intheir lubrication.

The CNC will set thisvalue to 0 when changing the software version
or when a checksum error occurs.
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10.7 VARIABLES ASSOCIATED WITH THE SPINDLE

Read-only variables

SREAL:

SPEED:

DNCS:

PRGS:
CSS

DNCCSS

PRGCSS

Returnsthereal spindleturning speed. Thiswill bein0.0001  rev./
min. units.

Returns the spindle turning speed which is selected at the CNC. This
will begivenin 0.0001 rev./min. units.

Thisturning speed can beindicated by program, by the PLC or DNC,
andthe CNC sel ectsoneof these, theonewiththehighest priority being
that indicated by DNC andtheonewiththelowest priority that indicated
by program.

Returnsthe turning speed in 0.0001 rev./min. units selected by DNC.
If thishasavalueof 0it meansthat it isnot selected.

Returnstheturning speedin0.0001 rev./min. unitssel ected by program.

This variable can only be used on FAGOR 8050 CNC LATHE
models. It returns the constant surface speed selected at the CNC. its
value will be in meters/min. or feet/min. depending on the setting of
machine parameter "INCHES" (=0 or =1 respectively).

This constant surface speed can beindicated by program, PLC or via
DNC. The CNC will select one of them. The DNC has the highest
priority and the program thelowest.

This variable can only be used on FAGOR 8050 CNC LATHE
models. Itreturnstheconstant surfacespeed selectedviaDNC. Itsvalue
isgivenin meters/min. or feet/min. A valueof “0” meansthat it isnot
selected.

This variable can only be used on FAGOR 8050 CNC LATHE
models. It returns the constant surface speed selected by program. Its
valueisgivenin meters/min. or feet/min.

ReturnstheOverride (%) of thespindleturning speedwhichisselected
at the CNC. This will be given by an integer between 0 and
“MAXSOVR” (maximum 255).

Thisspindleturning speed percentagemay beindicated by thePL C, by
DNC or fromthefront panel, and the CNC will select one of them, the
order of priority (from highest to lowest) being: by program, by DNC,
by PLC and from the front panel.
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PRGSSO:

DNCSSO:

CNCSSO:

SLIMIT:

DNCSL:

PRGSL:

POSS:

RPOSS:

TPOSS:

RTPOSS:

FLWES:

It returns the percentage of the spindle turning speed selected by
program. Thiswill begivenby aninteger betweenOand“MAXSOVR”
(maximum 255). If thishasavalue of 0it meansthat it isnot sel ected.

Returns the spindle turning speed percentage which is selected by
DNC. If thishasavalue of O it meansthat it isnot selected.

Returns spindle turning speed percentage which is selected from the
front panel.

Returnsthevalueestablished for the spindleturning speed limit which
isselected at the CNC. Thiswill bein 0.0001 rev./min. units.

Thislimit can beindicated by program, by the PLC or DNC, and the
CNC selects one of these, the one with the highest priority being that
indicated by DNC andtheonewiththelowest priority that i ndi cated by
program.

If thislimit has not been defined, thisvariablewill return avalueof 0.

Returnsthespindleturning speedlimit sel ected by DNCin0.0001 rev./
min. units. If thishasavalue of O it meansthat it isnot selected.

Returnsthespindleturning speedlimitwhichissel ected by programin
0.0001 rev./min. units.

Returnsthespindlereal positionvalue, whenitisinclosedloop (M 19).
Itsvalue will be given in 0.0001 degree units between +999999999.

If thespindleisnotinclosedloop (M 19), thisvariablewill returnavaue
of 0.

Returnsthe spindlereal position value when operating in closed loop
(M19) and asrollover. Its value will be given in 0.0001 degree units
between 0 and 360°,

Returnsthe spindletheoretical position value (real + following error)
whenitisinclosedloop(M19). Itsvaluewill begivenin0.0001 degree
units between +£999999999.

When not in M 19, thisvariablereturnsa™0" value.

Returnsthe spindle theoretical position value (real + following error)
when operating in closed loop (M19) and asrollover. Itsvaluewill be
given in 0.0001 degree units between 0 and 360°.

Returnsthe spindlefollowing error when it isoperating in closed loop
(M19).

When the spindleisnot in closed loop (M 19), thisvariablewill return
avaueof "0".
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Read-and-writevariables

PLCS: Thisvariableallowsreading or modifying the spindle speedin 0.0001
rev./min. units. A value of “0” meansthat it isnot selected.

PLCCSS:  This variable can only be used on FAGOR 8050 CNC LATHE
models. It allows reading or modifying the constant surface speed
selected by PLC. Itsvalueisgivenin meters/min. or feet/min.

PL CSSO: It allows reading or modifying the spindle turning speed percentage
whichisselected by PLC. If thishasavalue of O it meansthat it isnot

Selected.

PLCSL: It allowsreading or modifying the spindleturning speed limit selected
by PLCin0.0001 rev./minunits. If thishasavalueof Oit meansthat it
isnot selected.
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10.8 VARIABLES ASSOCIATED TO GLOBAL AND LOCAL
ARITHMETIC PARAMETERS

TheFAGOR 8050 CNC offerstwotypesof general purposevariables, local parametersPO
thru P25 and global parameters P100 thru P299.

Itispossibletoassignlocal parametersto morethan onesubroutine. Upto 6 nestinglevels
of thelocal parameters are possible within the 15 nesting level sfor the subroutines.

Therefore, each time alocal parameter must be referred to, it is necessary to indicateits
current nesting level.

Local and global parameters may be assigned avalue within +2147483647.

When reading the value of one of these parameters by means of functions GUP and LUP
the obtained value will always be an integer (dropping the decimalsif it hasthem). If the
parameter valueisgreater than +2147483647 thevariablewill return thismaximumvalue.

Read-and-writevariables

GUPnN: Thisvariableallowsreadingor modifyingtheindicated global parameter
(n) (P100-P299).

CNCRD (GUP 155, R100, M102); Loads register R100 with the
valueof global parameter P155.

CNCWR (R101, GUP 155, M101); Assigns the value in register
R101toglobal parameter P155.

LUP ab: Thisvariableallowsreading or modifyingtheindicatedlocal parameter
(b) (PO-P25) corresponding to anesting level (a).

CNCRD (LUP 3 15, R100, M102); Loads register R100 with the
value of local parameter P15
corresponding to nesting level
3.

CNCWR (R101, LUP215,M101);Assignsthevaluein R101 tolocal
parameter P15 corresponding
tonesting level 2.
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10.9 OTHER VARIABLES

Read-only variables

OPMODE: Returnsthe code corresponding to the selected operating Mode.

0 = Manmenu.

10 = Automaticexecution.
11 = Singleblock execution.
12 = MDI in EXECUTION
13 = Tool inspection

20 =Theoretical path movement simulation

21 = Gfunctionssimulation
22 = G, M, Sand T functions simulation

23 = Simulation with movement on main plane

24 = Simulationwithrapid movement

30 = Normal editing

31 = Userediting

32 = TEACH-IN editing
33 = Interactiveedior
34 = Profileeditor

40 = Movement in continuous JOG

41 = Movementinincrementa JOG

42 = Movement with €l ectronic handwheel
43 = HOME search in JOG

44 = Position preset in JOG

45 = Tool calibration

46 = MDI in JOG

47 = JOG user operation

50 = Zerooffsettable

51 = Tool Offset table

52 = Tool table

53 = Tool magazinetable
54 = Global parameter table
55 = Local parameter table

60 = Utilities
70 = DNC

80 = Editing PLCfiles

81 = Compiling PLC program
82 = PLC monitoring

83 = Active PLC messages

84 = Active PLC pages (screens)
85 = Save PLC program

86 = Restore PLC program

87 = PLC usage maps

88 = PLCdtatistics
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90

Graphic Editor

100 = Genera machineparameter table

101 = Axismachineparameter tables

102 = Spindlemachineparameter tables

103 = Seria port machineparameter tables
104 = PLC machineparameter table

105 = M functiontable

106 = Leadscrew and cross compensation table

110 = Diagnosis: configuration

111 = Diagnosis: hardwaretest

112 = Diagnosis: RAM memory test

113 = Diagnosis. EPROM memory test (checksums)
114 = Userdiagnosis

PRGN: Returnsthe program number whichisbeing executed. Should nonebe
selected, avalue of -1 isreturned.

BLKN: Returnsthelabel number of the block being executed or that of thelast
block executed. If none, it returns-1.

GGSA: It returnsthe status of functions GO0 thru G24. The status of each one
of thesefunctionswill begiveninthe25least significant bitsanditwill
be indicated by a1 when active and a 0 when not active or when not
availablein the current softwareversion.

00 |00 00/00/00|00 00 2423 22|21 20 02/01/00

LSB

CNCRD (GGSA, R100, M102); Loadsregister R100withthestatus
of functions GOO thru G24.

GGSB: It returnsthe status of functions G25 thru G49. The status of each one
of thesefunctionswill begiveninthe25least significant bitsanditwill
be indicated by a1 when active and a 0 when not active or when not
availablein the current softwareversion.

GG |G GG GGG
00/ 00/00/00/00/00/00/4948 |47 46|45 2712625
— LSB
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ACCESSTOINTERNAL CNCVARIABLES OTHERVARIABLES 17




GGSC:

GGSD:

PLANE:

It returnsthe status of functions G50 thru G74. The status of each one
of thesefunctionswill begiveninthe25least significant bitsandit will
be indicated by a 1 when active and a 0 when not active or when not
availablein the current softwareversion.

00/00|00

GG G|G

00/00|00 00|74| 73|72/ 71

LSB

It returnsthe status of functions G75 thru G99. The status of each one
of thesefunctionswill begiveninthe25|east significant bitsandit will
be indicated by a 1 when active and a 0 when not active or when not
availablein the current softwareversion.

G G GG
95 777675

G| GGG

00|00/ 0000 00 00|99|98/97|96

LSB

Returnsdataon theabscissaaxis(bits4to 7) and theordinateaxis(bits
0to 3) of the active planein 32 bitsand in binary.

e [ e [ | oo [7654(3210

L LSB
Ordinateaxis

— Abscissaaxis

Theaxesare coded in 4 bitsand indicate the axisnumber (from 1to 6)
according to the programming order.

Example: If the CNC controlsthe X,Y,Z,U,B,C axesandtheZX plane
(G18) isselected.

CNCRD (PLANE, R100, M102); Loads register R100 with He-
xadecimal value $31.

0000| 0000 0000, 0000|0000 0000|0011 |0001

LSB

Abscissaaxis =3(0011) --> Z axis
Ordinateaxis =1(0001) --> X axis
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LONGAX:

MIRROR:

SCALE:

Thisvariablecanonly beused ontheMill model FAGOR8050 CNC.
It returns the number (1 to 6) according to the programming order
correspondingtothelongitudinal axis. Thiswill betheonesel ectedwith
the G15 function and by default the axis perpendicular to the active
plane, if thisis XY, ZX or YZ.

Example: If the CNC controlsthe X, Y, Z, U, B, Caxesand theU axis
isselected.

CNCRD (LONGAX, R100, M102); Loads register R100 with a
value of 4 (4th axis=U).

Returnsinthe6least significant bitsof the 32-bit word, the status of
the mirror image of each axis, 1 in the case of being activeand O if
not.

L LSB
Axis1

AXis?2
L AXis3
AXxis4
AXis5
AXis 6

The axis name corresponds to the number (1 to 6) according to the
programming order for them.

Example: If the CNC controlsaxes X, Y, Z, U, B, C.
AXis 1=X, Axis2=Y, Axis3=Z, AxisA=U, Axis5=B, Axis6=C.

Returnsthe active general scaling factor multiplied by 10000.

SCAL E(X-C):Returnsthespecificscalingfactor of theindicated axis(X-C) multiplied

ORGROT:

PRBST:

CLOCK:

by 10000.

Returns, in 0.0001 degree units, the rotation angle of the coordinate
system sel ected with the G73 function.

Returnsthe status of the probe.

0
1

The probeis not touching the part.
The probeistouching the part.

Returns the time in seconds indicated by the system clock. Possible
values0...4294967295.

Chapter: 10 Section: Page
ACCESSTOINTERNAL CNCVARIABLES OTHERVARIABLES 19




TIME:

DATE:

CYTIME:

FIRST:

ANAIN:

CNCERR

DNCERR

Returnsthetimein hours-minutes-secondsformat.

CNCRD (TIME, R100, M102);  Loads register R100 hh-mm-ss.
For example if the time is. 18h
22m 34sec. R100 = 182234.

Returnsthe datein year-month-day format.

CNCRD (DATE, R100, M102); Loads register R100 with year-
month-day. For example: if the
date is April 25th 1992, R100 =
920425.

Returnsin hundredths of asecond the time elapsed in making the part
not counting the time period when the program execution might have
been stopped. Possible values 0...4294967295

The CNC will consider the execution of the program finished after
executing the last block of the program or after executing a block
containing an M02 or M 30 miscellaneous function.

Indicateswhether it isthefirst timethat aprogram hasbeen run or not.
Itreturnsavalueof 1if itisthefirsttimeand Oif not.

A first-time execution is considered as being one which isdone:
After turning on the CNC.

After pressing the“ Shift-Reset” keys.
Every timeanew program is selected.

Returns the value (+/-5 Voalts) in 0.0001 mV units,of the indicated
analog input (n), it being possibleto select oneamong theeight (1...8)
analoginputs.

Returnsthe Error code active at the CNC. If none, it returns“0”.

Returnsthe Error code generated viaDNC. If none, it returns“0”.
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Read-and-writevariables

TIMER:

PARTC:

KEY:

Thisvariableallowsreading or modifyingthetime, inseconds, indicated
by the clock enabled by the PLC. Possible values 0...4294967295

The CNC will set thisvalue to 0 when changing the software version
or when a checksum error occurs.

The CNC hasapart counter whose count increases every timeM 30 or
MO2isexecuted andthisvariableallowsitsvaluetoberead or modified.
Thisvalue will be between 0 and 4294967295

The CNC will set thisvalue to 0 when changing the software version
or when a checksum error occurs.

Thisvariable allowsreading thelast accepted keystroke or simulating
the CNC keyboard assigning the desired key codetoit.

CNCRD (KEY,R100,M102); L oadsregister R100withthevalue
of the last key accepted.

To simulate the CNC keyboard from the PLC, follow these steps:
R111=1 R110=0

CNCWR (R111,KEYSRC,M101); IndicatestotheCNCthatonly
keystrokes coming from the
PLCmust beprocessed (CNC
keyboardinhibited).

CNCWR (R101, KEY, M101); Indicatesto the CNC that the
key correspondingtothecode
contained in R101 has been
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pressed.

CNCWR (R110,KEYSRC,M101);  Process only keystrokes
coming from the CNC (CNC
keyboard enabled).
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KEYSRC:

ANAON:

This variable allows reading or modifying the source of keystrokes,
possiblevaluesbeing:

0 =Keyboard
1 =PLC
2 =DNC

TheCNC only alowsmodification of thisvariable (by thePLC) if itis
setto“0” or “1”.

Oncethekeystrokesimulationisfinished, itisadvisabletore-enablethe
CNCkeyboardinorder to beabl eto accessthevari ousoperating modes
of the CNC.

TheCNCwill assignavalueof Otothisvariable on power-up and after
pressing SHIFT, RESET.

This variable allows the required analog output (n) to be read or
modified. Thevalueassignedwill beexpressedin0.0001volt unitsand
within+/-10Volts.

Theanal ogoutputswhicharefreeamongtheeight (1..8) availableat the
CNC may be modified, the corresponding error being displayed if an
attempt ismade to writein one which is occupied.
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11 AXESCONTROLLED FROM THE PLC

ThePLC offerstheaction;: CNCEX which allowsto send commandstothe CNCin order
for it to execute movements on one or several axes.

Theprogramming format for thisactionis:
CNCEX (ASCII Block , Mark)

By meansof thisaction, thePL Cwill sendtothe CNCthecommandindicatedinthe" ASCI|
Block" for it to executeit.

If the"ASCII Block™ has been accepted by the CNC, the PLC will set theindicated Mark
to"0" andto "1" if otherwise.

The CNC only indicatesthat the"ASCII block™ has been accepted. It isup to the operator
to check whether the command has been executed by the CNC or not.

Examplee CNCEX (G1 U125 V300 F500, M200)
Sendstothe CNCthecommand: G1 U125V 300F500soit carriesout alinear

interpolation betweentheU and V axesat afeedrate of F500 and being U125
V300 the end point.
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111

CONSIDERATIONS

Set-up

Each axismachine parameter "AXI STY PE" must be set properly indicating whether
that axisis controlled by the CNC or from the PLC.

An axis cannot be controlled both from the CNC and from the PL C at the sametime.

PL C Execution channel

The CNC offersaparallel execution channel to execute commandsreceived fromthe
PLC. This channel will have its own history and it permits the execution of blocks
programmed fromthe PL Cregardl essof theoperatingmodebeing selected at the CNC
at thetime.

Whenthe CNCreceivesacommandfromthePL Canditisexecutinganother command
received previously, it will storeitinaninternal buffer andit will executeit assoonas
the previous oneisdone.

Theinternal buffer can storeuptothree blocksreceived fromthe PL C besidesthe one
currently inexecution.

Datatransfer

If when executing at the PLC the action "CNCEX (ASCII Block, Mark)", the CNC
detectsthat the contents of the ASCI| block being receivediserroneous, it will set the
indicated Mark to "1". The PLC program will keep executing while it is up to the
programmer to check whether the function was executed correctly or not.

The CNC considers the contents of the ASCII block incorrect in the following
instances:

* When the syntax isincorrect.

* When programming anot-permitted preparatory function (G code).
* When programming an auxiliary function M, S, T or tool offset D.
* When programming ahigh level language block.

* When the axis to be moved cannot be controlled from the PLC.

* When theinternal buffer for PLC command storageisfull.
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Errorsduring execution

When the CNC detects an execution error in one of the two execution channels (for
example, travel limit overrun), it will show the corresponding error code.

If it must al so stop themovement of theaxesandthespindlerotation, the CNCwill stop
the movement of all the axesregardless of whether they are controlled fromthe CNC
or the PLC.

Also, if thedetected error stopstheprogramexecution, the CNCwill stoptheexecution
of both channels and each one of them will act asfollows:

CNC channel Oncethecauseof theerror hasbeenremoved, select againtheexecution
or simul ation mode and continue with the program execution.

PL C channel The PLC program does not stop and continues running.

The commands sent by means of action "CNCEX" will not be
executed until removing the cause of the error.

Once the cause of the error removed, the CNC will execute all the
new commands sent by the PLC.

To know from the PLC program whether any CNC error isactive,
this information can be requested by accessing the internal CNC
variable"CNCERR". Thisvariableindicatestheerror number being
active at the CNC and if noneisactive, it returnsaO value.
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11.2 BLOCKS WHICH CAN BE EXECUTED FROM THE PLC

The ASCII block to be sent to the CNC by means of the action CNCEX to be executed
in the PL C execution channel must be written in the CNC's own programming format.

AnASCII block may contain preparatory functions, axisposition and feedratevalues. On
the other hand, it may not contain any auxiliary functionsM, S, or T; nor tool offset D as
well asany high level language blocks.

Theinformation which an ASCII block may contain isthe following:

Preparatory functions

The preparatory functions which can be used in the PLC execution channel are the
following:

GOO0: Rapidtravers

GO01: Linear interpolation

GO02: Clockwisecircular (helical) interpolation
G03: Counter-clockwisecircular (helical) interpolation
GO04. Dwell

GO5: Round corner

GO06:  Arccenter in absolute coordinates

GO7: Square corner

G08: Arc tangent to previous path.

G09:  Arcdefined by three points

Gle6: Main plane selection by two addresses

Gh0: Controlled corner rounding

Gbh2: Movement until making contact

G53: Programming with respect to machinereference zero (home)
G70: Inch programming

G71: Metric programming

G74: Home search

G75: Probing moveuntil touching

G76: Probing move whiletouching

G90:  Absoluteprogramming

GOo1: Incremental programming

G92: Preset

G94: Feedrateinmillimeters(inches) per minute.
GO95: Feedrateinmillimeters(inces) per revolution.

All thesefunctionsmust be programmed asindicated i n the programming manual and
all their related notesinthe manual arevalid.
Axesposition values(coor dinates)

Only those axes set by means of machine parameter "AX1STY PE" for each axisasto
be controlled by the PLC can be mentioned.

The position values of these axes, which can be either linear or rotary, can be
programmed in either cartesian or polar coordinates.
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These coordinates can al so be defined via parametric programming using any global

arithmetic parameters (P100 thru P299)

When using parametric programming, itisrecommended to previously assignavalue
to the corresponding global parameter by means of theinstruction: CNCWR.

Example:
...... = MOV 150R1

...... CNCWR (R1, GUP200, M100)

Assignsavalueof 150toregister R1

Assignsthevalueof R1to parameter
P200, (P200=150)

...... CNCEX (G90 G1 U P200, M100) Requests the CNC to execute the

Axesfeedrate

command: G90 G1 U150. The U
axiswill go to position 150.

Theprogramming format for the axisfeedrate (F5.5) dependson thefunction (G94 or
G95) and on the work units selected for this execution channel.

*  |f G94, in mm/min. or inches/min.
* |f G95, in mm/rev or inches/rev.

It must be bornein mind that thisfeedrate depends on the actual spindlerpmwhichis

in the main execution channdl.

If the move corresponds to a rotary axis, the CNC will assume the feedrate to be

programmedindegrees/min.

Blocksprogrammed in high-level language

The programming of high-level language blocks from the PLC has the following

restrictions;

* The programmed blocks can only operate with global arithmetic parameters.
* The"PCALL" and"MCALL" instructionscannot be used becausethey work with

local arithmetic parameters.

*  Upto5nestinglevel sarepermittedfor standard subroutines. Neither parametricnor

global subroutines may be used.

Examplein mm: Movethe W axisto the position indicated by register R101.

Sincethe PLC workswith 32-bit integers, thevaluecontainedin R2isgivenin
ten-thousandths of amillimeters (tenthsof amicron).

CNCWR (R101, GUP 155, M101)

CNCEX (P155=P155/10000)
CNCEX (G1 WP155 F2000)

Assigns the value of R101 to global
parameter P155

Convertsthe value of P155to mm.
Movesthe W axis.
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11.3 CONTROL OF THE PLC PROGRAM FROM THE CNC

The section of the PLC program regarding the "axes controlled from the PLC" can be
controlled fromthe CNC itself.

Todothis, theinputs, outputs, marks, registers, timersor countersof thePL Citself areused.

TheCNChasthefollowing PL Crelated variablestoread or changethestatusof thesel ected
resource.

PLCI To read or modify up to 32 PLC inputs.

PLCO To read or modify up to 32 PLC outputs.

PLCM To read or modify up to 32 PLC marks (internal relays).
PLCR Toread or modify the status of aregister.

PLCT To read or modify the count of atimer.

PLCC To read or modify the count of acounter.

Withthesevariables, thedesired valueswill beassigned, inthe part-program of the CNC,
tothePL Cresourcesusedinthecommunication. Thesetting of theseval ueswill becarried
out whenever an axis or axes are to be controlled from the PLC.

Inturn, the PL C program must check the status of such resourcesand when detecting that
one of them isactivated, it must execute the corresponding section of the PL C program.

Itisalso possibletotransfer datafromthe CNC tothe PLC viaglobal and local arithmetic
parameters. The PL C hasthefollowing variablesrelated to those CNC parameters:

GUP To read or modify aglobal parameter of the CNC.
LUP To read or modify alocal parameter of the CNC.
Example:
The"U" axisis controlled by the PLC and we want to command it from any part-
program of the CNC in such way that we coul d sel ect the type of move (GO0 or GO1),
the positioning coordinate and the feedrate for that move.

Inorder tocommand it fromany part-program, itisconvenient to haveinasubroutine
the section of the CNC program allowing the data transfer with the PLC.

This example uses subroutine SUB1 and, for data exchange, it uses global CNC
parameters.

P100 Type of move. If P100 = 0 ==> G0O; If P100 =1 ==> GO01.
P101 "U" axispositioning coordinate.

P102 Feedrate. It only makes sense when moving in GOL.
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Toindicateto the PLC that it must execute thismove, it activatesthefollowing PLC
resource:

M1000 Command to begin movement.

Any part-program of the CNC may contain ablock of the type:
(PCALL 1, G1, U100, F1000)

Thisblock callssubroutine SUB1 and it transfersthelocal parameters G, U and
Fwith thefollowinginformation:

G Type of movement
U "U" axispositioning coordinate
F Feedratefor themovement

Subroutine SUB1 can be programmed as follows:

(SUB 1)

(P100=G, P101=U, P102=F) ;Datatransfer to global parameters
(PLCM1000 =PLCM1000 OR 1) ;Executioncommand for the PLC.
(RET)

The PLC program, inturn, will haveto contain the following instructions:

M1000 = CNCEX ( G90 GP100 UP101 FP102, M111) ;When mark
M 1000isactive, it sendstheindicated bl ock

to the CNC
NOT M111 = RES M1000 ;If the CNC accepts this block, it resets
mark M 1000.
Chapter: 11 Section: Page
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12 PLC PROGRAMMING EXAMPLE

It isathree-axes machine (X, Y, Z) having a spindle with two speed ranges.

ThePLC, besidescontrollingthe3axesand thespindl e, isinchargeof [ubricatingtheaxesaswell asturning
the coolant on and off.

CNCCONFIGURATION

Module Device Select Inputs Outputs
CPU 1
AXES 2 11 -140 01 -024
INPUTS-OUTPUTS (1) 3 165 -1128 033 - 064
INPUTS-OUTPUTS (2) 4 1129 - 1192 065 - 096
INPUTS-OUTPUTS (3) 5 1193 - 1256 097 - 0128

Atention:

Input 11 isthe emergency input of the CNC and must be supplied with 24V. Regardless
of how it istreated by the PLC program, thissignal is processed directly by the CNC at
al times.

Output Olisnormally at 24V, highlogiclevel,anditissetlow, OV, whenever an ALARM
or an ERROR occurs at the PLC output O1.

Inputs 141 through 164 and outputs O25 through O32 are not physically connected to the
outside world.
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(DEFINITION OF SYMBOLS (mnemonics))

It is a possible to associate a symbol (name) to any PLC resource. It may have up to 8
characters so long as the name does not coincide with any of the reserved instructions. It
may not contain the following characters: blank-space ™ ", equal sign "=", parenthesis " ("
or")",comma"," or semi-colon";".

These symbolsor namesmust alwaysbedefined at the beginning of the program. Duplicate
symbols are not allowed; but, one resource may have more than one symbol.

For better clarification, the symbols used in this program are grouped by subjects.

DEF I-EMERG 11 External emergency input
DEF |-CONDI 110 Conditional mode. The CNC interrupts part-program execution when ex-
ecuting auxiliary function MO1
DEF SERVO-OK 111 Theservodrivesare O.K.
DEF O-EMERG o1 Emergency output. It must be normally high
DEF I-LIMTX1 112 X axis positive overtravel limit switch
DEF [|-LIMTX2 113 X axis negative overtravel limit switch
DEF |-LIMTY1 114 Y axis positive overtravel limit switch
DEF I-LIMTY2 115 Y axis negative overtravel limit switch
DEF |-LIMTZ1 116 Z axis positive overtravel limit switch
DEF |-LIMTZ2 117 Z axis negative overtravel limit switch
DEF [|-REFOX 118 X axis home switch
DEF [|-REFOY 119 Y axis home switch
DEF |-REF0OZ 120 Z axis home switch
DEF M-03 M1003  Auxiliary mark. Indicates that MO3 must be executed
DEF M-04 M1004  Auxiliary mark. Indicates that M04 must be executed
DEF M-08 M1008  Auxiliary mark. Indicates that M08 must be executed
DEF M-41 M1041  Auxiliary mark. Indicates that M41 must be executed
DEF M-42 M 1042 Auxiliary mark. Indicates that M42 must be executed
DEF I-LUBING 121 Operator request to lubricate the ways of the machine
DEF O-LUBING 010 Ways lubrication output
DEF I-COOLMA 122 The coolant is controlled by the operator. Manual mode
DEF [-COOLAU 123 The CNC controls the the coolant. Automatic mode
DEF 0O-COOL 011 Coolant output
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DEF

DEF
DEF
DEF
DEF

O-RANGE1
O-RANGE2
I-RANGE1
I-RANGE2

I-SSIMULA
SENDKEY
KEYCODE
LASTKEY
SENTOK
KEYBOARD
CNCKEY
PLCKEY

MAINMENU
SIMULATE
KEY1
KEY2
ENTER
THEOPATH
START

Move gearsto select range 1
Move gears to select range 2
Indicates that Range 1 is selected
Indicates that Range 2 is selected

126

M 1100
R55
R56
M1101
R57

0

1

$FFF4
$FCO1
$31
$32
$0D
$FCO0
$FFF1

The operator requests the simulation of program P12
Indicates that the code of akey isto be sent out to the CNC
Indicates the code of the key to be simulated

Indicates which is the last key accepted by the CNC
Indicates that the key code has been sent correctly

Used to indicate to the CNC the source of the keys

Used to indicate that the keys come from the CNC keyboard
Used to indicate that the keys come from the PLC

Code of the"MAIN MENU" key

Codeof the"SIMULATE" key (F2)

Code of the"1" key

Code of the "2" key

Code of the"ENTER" key

Codeof the"THEORETICAL PATH" key (F1)
Code of the"START" key

PLCPROGRAMMINGEXAMPLE
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( FIRSTCYCLEMODULE |

Cy1

() =ERA 01256=ERA C1256=ERA T1256=ERA R1256=ERA M1 2000
= ERA M 4000 4127 = ERA M 4500 4563 = ERA M 4700 4955
Initializes all PLC resourcesto low logic level "0"

()=TG12 120000 Initializes the timer which controls the [ubrication of the machine ways on power-up.
This lubrication lasts 2 minutes.

()=TG243600000 Initializesthetimer which controlsthe amount of timethe axes are moving beforethey
arelubricated. Thislubricationlasts5minutesand it takesplace after theaxeshavebeen
moving for 1 hour.

END
( MAINMODULE )
PRG
REA
————— Basic and necessary programming -----
) =/ISTOP Permission to execute the part-program

=/FEEDHOL Permission to move the axes
=/XFERINH Permission to execute the next block

I-EMERG AND (rest of conditions) =/EMERGEN
If theexternal emergency inputisactivated or any other emergency occurs, thegeneral logic
input/EMERGEN of the CNC. When thereisno emergency, thissignal must remain high.

/ALARM AND CNCREADY =0O-EMERG
The emergency output, O1, of the PLC (O-EMERG) must be normally high
If analarm or emergency isdetected at the CNC (/ALARM) or aproblemwasdetected when
powering the CNC up (CNCREADY), the emergency output O-EM ERG must be brought
low

[-CONDI =M01STOP
When the operator selects the conditional mode (I-CONDI), the CNC general logic input
MO1STOP must be activated. It interrupts the program when executing M01

START AND (rest of conditions)=CY START
Whenthecycle START key ispressed, the CNC activatesthegeneral logic output START.
The PLC must check that the rest of the conditions (hydraulic, safety devices, etc.) are met
before setting the general input CY START high in order to start executing the program

SERVO-OK AND NOT LOPEN=SERVO10ON=SERVO20N =SERVO30ON
If the servo drives are OK and the CNC does not detect any errorsin the positioning loop
of the axes (L OPEN), the positioning loop must be closed on all axes. Axislogic inputs of
theCNC: SERVO10N, SERVO20N, SERVO3ON.
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I-LIMTX1
I-LIMTX2
I-LIMTY1
I-LIMTY2
I-LIMTZ1
I-LIMTZ2

LIMIT+1
LIMIT-1
LIMIT+2
LIMIT-2
LIMIT+3
LIMIT-3

I-REFOX =DECEL1
I-REFOY =DECEL2
I-REFOZ =DECEL3

ThePL Callowsdisplayingthecorresponding PL C messageat the CNC screenby activating
marks MSG1 through MSG128,. This text must be previously edited at the PLC message
table.

The following example shows how to generate a message to remind the operator to home
the axes after powering the machine up.

(MANUAL ORMDI ORAUTOMAT)ANDNOT (REFPOIN1IAND REFPOIN2AND REFPOIN3)

=MSG5

Themessage (M SG5) appearsinthe JOG, M DI or Automatic modesand only whenthe axes
of the machine have not been referenced (homed). The CNC logic outputs "REFPOIN"
indicate that the axes have been homed.

The PLC permits displaying the corresponding error message on the CNC screen by
activating marks ERR1 through ERR64 aswel | asinterrupting the CNC program execution
stopping the axes and the spindle. The activation of any of these marks does not activate
the external CNC Emergency output.

Becausethe PL C programisnot interrupted by thesemarks, it isadvised tomakeit possible
to changetheir statusviaaccessibleexternal inputs; otherwise, the CNC will keepreceiving
the same error at every PLC scan (cycle) thus preventing accessto any PLC mode.

The text associated to the error message must be previously edited at the PLC error table.

Thenext exampleshowshow to generatethe X axisovertravel limit overrun error whenone
of the overtravel limit switchesis pressed.

NOT I-LIMTX1 OR NOT I-LIMTX2 =ERRI10
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The CNC activates the general logic output MSTROBE to "tell" the PLC to execute the
M functions indicated at the variables MBCD1 through MBCD?7.

Italsoactivates: the SSTROBE output when the Sfunctionindicated at variable SBCD must
be executed, the TSTROBE output when the T function indicated at variable TBCD must
be executed and the T2STROBE output when the T function indicated at variable T2BCD
must be executed.

Whenever the CNC activates one of these signals, it isconvenient to deactivate the genera
CNC input AUXEND in order to interrupt the execution of the CNC. When the PLC
concludesthe processing of the required function, this AUXEND signal must be activated
back so that the CNC resumes the execution of the interrupted program.

This example deactivates the AUXEND signal for 100 milliseconds using the timer T1.

MSTROBE OR SSTROBE OR TSTROBE OR T2STROBE =TG11100

The activation of the STROBE signals activatestimer T1 in the mono-stable mode for 100
milliseconds.

Whenever timer T1 is active, the PLC must set the AUXEND signal low as described in:
"Treatment of the general CNC input AUXEND".

When the CNC activatesthe M STROBE signal, the contents of variablesMBCD1 through
MBCD7 must be analyzed in order to know which auxiliary functions are to be executed.
All MBCD variables may be analyzed at the same time by using "MBCD*".

Thisexample SET stheauxiliary marks so they can beanalyzed later. Onceanayzed, they
must be RESet so that the PL C does not analyze them again on the next cycle (scan)

DFUMSTROBEANDCPSMBCD*EQ$0 =RESM-08
DFUMSTROBE AND CPSMBCD*EQ$2 =RESM-08

Functions MO0 and M02 cancel the coolant (M08)

DFUMSTROBE ANDCPSMBCD*EQ$3 =SET M-03 =RESM-04
DFUMSTROBEANDCPSMBCD*EQ$4 =SET M-04 =RESM-03
DFUMSTROBEAND CPSMBCD*EQ$5 =RESM-03 =RESM-04

Functions M03 and M04 are incompatible with each other and M05 cancels both.

DFUMSTROBEANDCPSMBCD*EQ$8 =SET M-08
DFUMSTROBE AND CPSMBCD*EQ$9 =RESM-08
DFUMSTROBE AND CPSMBCD* EQ $30 =RESM-08

Functions M09 and M 30 cancel the coolant (M08)

DFUMSTROBEAND CPSMBCD* EQ$41 =SET M-41 =RESM-42
DFUMSTROBE AND CPSMBCD* EQ$42 =SET M-42 =RESM-41

Functions M41 and M42 are incompatible with each other.
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The spindle enable output O-S-ENAB will be activated when selecting function M03 or
MO4.

M-030ORM-04=0-S-ENAB

The spindleinthis example hastwo ranges (high and low). To perform arange change, the
following steps must be taken:

Deactivate the general CNC input AUXEND

Remove the control of the spindle loop from the CNC and give it to the PLC
Output an oscillating analog signal to change gears

Move the gears

Verify that the range change has been completed

Remove the oscillating analog signal

Return the control of the spindle loop to the CNC

Activate the general CNC input AUXEND

L I N

Deactivate the general CNC input AUXEND
While changing gears, it is recommended to keep the general CNC input AUXEND
deactivated so that the CNC interrupts the execution of the program as described in
"Treatment of the general CNC input AUXEND".

Remove the control of the spindle loop from the CNC and give it to the PLC.
Output an oscillating analog signal to change gears.

DFUM-41 OR DFUM-42 When arange change is requested...
=MOV 2000SANALOG ... A 0.610V analog signa for the spindle is prepared and...
=SET PLCCNTL ... the PLC grabs the control of the spindle loop
PLCCNTL ANDM2011 While the PLC has the spindle contral...
=SPDLEREV ... the spindle turning direction is changed every 400 milliseconds
Move the gears

The corresponding range output (O-RANGE) is kept active until the range selectionis
completed (I-RANGE).

M-41 AND NOT I-RANGE1=0-RANGE1
M-42 AND NOT I-RANGE2=0-RANGE2

Verify that the gear change has been compl eted
Remove the oscillating analog signal
Return the control of the spindle back to the CNC

M-41ANDI-RANGE1=RESM-41 Once the gear change has concluded, the following must be done:

M-42 AND I-RANGE2=RESM-42 ... removetherequest for range change (M-41, M-42), ....
=MOV 0SANALOG ... remove the spindle analog voltage, ...
=RESPLCCNTL ... Return the control of the spindle to the CNC
I-RANGE1=GEAR1 Also, the corresponding logic CNC input (GEAR1, GEAR2) must
I-RANGE2=GEAR2 be activated to confirm the range change.
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In this example, the machine axes are [ubricated in the following instances:

*  On machine power-up. For 2 minutes.

* When requesting a manual lubrication. For 5 minutes.

*  After the axes have been moving for 1 hour. For 5 minutes.

*  After an axis has travelled a specific distance since last lubricated. For 4 minutes.

Lubrication on machine power-up.
This operation will be performed for 2 minutes.
Whenever the machineis powered up, the PLC program starts running. Therefore, the
first cyclemodule CY 1 must activate timer T2 in the mono-stable mode for 2 minutes
(120000 milliseconds).
() =TG12 120000

Manual lubrication
This operation will last 5 minutes and it will be performed at operator's request.

DFU I-LUBING =TG1 3300000
Whenever the operator requeststhelubricating (Iubing) operation, T3 must beactivated
in the mono-stable mode for 5 minutes (300000 milliseconds).

Lubrication every hour of axis motion
This operation takes place when the axes of the machine have been moving for an
accumulated time period of 1 hour. They will be lubricated for 5 minutes.
Timer T4 isused to keep track of the axis accumulated moving timeand T5 to timethe
5 minute lubrication period.
Thefirst cyclemodule CY 1 must activatetimer T4 inthe delayed activation mode with
atime constant of 1 hour (3600 000 milliseconds).

() =TG24 3600000

ENABLE1OR ENABLE2ORENABLE3=TEN4
T4 only times when any of the axis is moving.

T4=TG15300000 Afterhavingtimed 1hour, T5 must beactivatedinthe mono-stablemodefor 5 minutes.
(300000 milliseconds)

T5=TRS4=TG2 4 3600000 Resets the axis-motion timer T4 to zero.

Lubrication when an axis has travelled a specific distance since the last time it was
lubricated
PLC machineparameters"USER12","USER13" and"USER14" areusedtoindicatethe
distance each axis must travel before it gets lubricated.

()=CNCRD(MPLC12,R31,M302)=CNCRD(MPL C13,R32,M302) =CNCRD(M PL C14,R33,M 302)
AssignstoregistersR31, R32and R33thevaluesof PLC machineparameters "USER12",
"USER13" and"USER14"

()=CNCRD(DI ST X,R41,M 302)=CNCRD(DISTY,R42,M302) =CNCRD(DI STZ,R43,M 302)
Assigns to registers R41, R42 and R43 the distance each axis has travelled.

CPSR41GT R310OR CPSR42GT R320R CPSR43GT R33
If the distance travelled by any axis exceeds the one set by machine parameter,......
=TG16240000 ... timer T6 must be activated in the mono-stable mode for 4 minutes (240000
milliseconds) and ......
=MOV 0R39
=CNCWR(R39,DISTX,M302)=CNCWR(R39,DISTY,M302)=CNCWR(R39,DISTZ,M302)
.... reset to "0" the count of the distance travelled by each axis.
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Activate the lubricating (lubing) operation

T20RT30ORT50RT6=0-LUBING
If any of these conditions is met, the lubing output will be activated.

DFD O-LUBING=TRS2=TRS3=TRS4=TRS5=TRS6
Once the lubricating operation has concluded, All timers must be reset to "0".

The CNC executes function M08 to turn the coolant on and function M09 to turn it off.

Also, in this case, the operator has a switch to select whether the coolant is activated
manually by the operator or automatically by the CNC.

I-COOLMA  The operator control the coolant. Manual mode.
I-COOLAU  The CNC controls the coolant. Automatic mode.
O-COOL Coolant on/off output.
|-COOLMAOR(I-COOLAUANDM-08)=0-COOL Coolant ON.
RESETOUT = NOT O-COOL =RESM-08
The coolant will be turned off when the CNC isreset to initial conditions (RESETOUT)
or when executing functions M00, M02, M09 and M30.

This instruction does not contemplate functions M0O, M02, M09 and M30 since the
treatment of M, S, T functions turns mark M-08 off when activating any of them.

It is advisable to have one single instruction to control each one of the logic CNC inputs,
thus preventing undesired functioning.

When having several instructions which can activate or deactivate an input, the PLC will
always assign the result of analyzing the last one of those instructions.

This example shows how to group in a single instruction all the conditions that activate
or deactivate one logic CNC input.

NOT T1 AND NOT M-41 AND NOT M-42=AUXEND
Input AUXEND will remain low while:

*  The"Treatment of theMSTROBE, TSTROBE, STROBE signals" isin progress (timer
T1 active)

* A spindle range changeis being performed (M-41, M-42)
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With this example it is possible to simulate the theoretical path of part-program P12
whenever the operator requests it.

To do this, follow these steps:

* |ndicate to the CNC that from now on the keys will come from the PLC.

* Simulate all the necessary steps sending the code of each one of the keys.

* Indicate to the CNC that from now on the keyswill be coming from the CNC keyboard,
not from the PLC.

In order to make sending the keys easier, a subroutineis used which utilizesthe following
parameters:

SENDKEY (Send Key) Calling parameter that must be activated whenever akey is
to be sent.

KEYCODE  (Code of the key) Calling parameter that must contain the code corre-
sponding to the key being simulated.

SENTOK (Sent OK) Outgoing parameter indi cating that the key code hasbeen sent
successfully.

DFUI-SIMULA =SET M120=ERA M 121126
Whenever the operator requests the simulation (I-SIMULA), marks M 120 through M 126
must be activated....
=MOVPLCKEY KEYBOARD=CNCWR (KEYBOARD,KEY SRC, M 100)
..indicateto the CNC that, from now on, the keyswill becomingfromthe PLC (PLCKEY)
=MOV MAINMENUKEYCODE=SET SENDKEY
... and send the code for the"MAIN MENU" key.

M120 AND SENTOK =RESM120=RESSENTOK =SET M121
If the previouskey was sent out successfully (SENTOK), flagsM 120 and SENTOK will be
turned off, the flag for the next stage (M121) is activated ....
=MOV SIMULATEKEYCODE=SET SENDKEY
... and the code for the SIMULATE key (F2) is sent out.

M 121 AND SENTOK =RESM 121 =RESSENTOK =SET M 122
If the previouskey was sent out successfully (SENTOK), flagsM 121 and SENTOK will be
turned off, the flag for the next stage (M122) is activated ....
=MOVKEY1KEYCODE=SET SENDKEY
... and the code for the "1" key is sent out.

M 122 AND SENTOK =RESM122=RESSENTOK =SET M 123
If the previouskey was sent out successfully (SENTOK), flagsM 122 and SENTOK will be
turned off, the flag for the next stage (M123) is activated ....
=MOVKEY2KEYCODE=SET SENDKEY
...and the code for the "2" key is sent out.

M123 AND SENTOK =RESM123=RESSENTOK =SET M 124
If the previouskey was sent out successfully (SENTOK), flagsM 123 and SENTOK will be
turned off, the flag for the next stage (M124) is activated ....
=MOV ENTERKEYCODE =SET SENDKEY
...and the code for the "ENTER" key is sent out.

M 124 AND SENTOK =RESM124=RESSENTOK =SET M 125
If the previouskey was sent out successfully (SENTOK), flagsM 124 and SENTOK will be
turned off, the flag for the next stage (M125) is activated ....
=MOV THEOPATH KEYCODE=SET SENDKEY
... and the code for the"THEORETICAL PATH" (F1) issent out.
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M125AND SENTOK =RESM125=RESSENTOK =SET M 126
If the previouskey was sent out successfully (SENTOK), flagsM 125 and SENTOK will be
turned off, the flag for the next stage (M126) is activated ....
=MOV STARTKEYCODE =SET SENDKEY
... and the code for the START key is sent out.

M 126 AND SENTOK =RESM126=RESSENTOK
If thelast key wassent out successfully (SENTOK), flagsM 126 and SENTOK will beturned
off....

=MOV CNCKEY KEYBOARD=CNCWR (KEYBOARD,KEY SRC,M100)
.. and the CNC is "told" that from now on the keys will be coming from CNC keyboard
(CNCKEY), not fromthePLC.

Subroutine used to send a key

SENDKEY =SET M100=SET M101=SET M 102=RESSENDKEY
To send akey (SENDKEY), set to "1" internal marks M 100 through M102 and reset the
SENDKEY flagto"0".

M100=CNCWR (KEYCODE,KEY,M100)
Sendsto the CNC the code of the key to be simulated (KEY CODE). If thiscommand isnot
executed correctly (M100=1), the PLC will try again on the next cycle scan.

M101ANDNOT M100=CNCRD (KEY,LASTKEY,M101)
If the previous command was executed correctly, (M100=0), it readsthe last key accepted
by theCNC (LASTKEY).

M102ANDNOT M101AND CPSLASTKEY EQKEYCODE
If the previous command was executed correctly (M 101=0) and the CNC accepted the key
senttoit (LASTKEY =KEY CODE), .....
=RESM102=SET SENTOK
.... theflag isturned off (M102=0) and the key is considered to be sent out successfully

(SENTOK=1)...
=NOT M101
... But if the CNC did not accept the key sent to it, it waits until it does (M101=1).
End of subroutine
END End of program
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APPENDIX A
TECHNICAL CHARACTERISTICS OF THE 8050 CNC
CENTRAL UNIT

GENERAL CHARACTERISTICS
8 feedback inputs up to 5 axes + spindle encoder + electronic handwheel.
8 analog inputs to monitor external devices. +5V. Resolution : 46.8 mV
8 analog outputs: +10 V. (one per axis + spindle)
Approximate weight: 12 Kg
Maximum consumption in normal operation : 80W

PACKAGING
Meets the “EN 60068-2-32" standard

FAN MODULE
Supplied with a separate power supply independent from the rest of the equipment.
DC: 24V DC, +15% -25%

POWER SUPPLY MODULE
High performance Switching power supply.
Universal power supply with any input between 100 V AC and 240 V AC (£10% and -15%).
AC frequency: 50 - 60 Hz +1% and +2% during very short periods.
Power outages. Meets the EN 61000-4-11 standard. It is capable of withstanding micro outages of up to 10
milliseconds and 50 Hz starting from 0° and 180° (dual polarity, positive and negative) nd
Harmonic dis}ﬂrtion: Less than 10% of the rms voltage between low voltage conductors (sum of the 2
through the 5™ " harmonic)

CPU MODULE
32 bit processor
Math coprocessor
Graphics coprocessor
128 Kb CNC program memory expandible to 640 Kb.
10 ms block processing time with PLC CPU
15 ms block processing time without PLC CPU
4 ms sampling and analog output update time.
2 RS232C and RS422 communication lines
System software in removable cartridge.

AXES MODULE
8 feedback inputs up to 5 axes + spindle encoder + electronic handwheel
0.0001 or 0.00001 inch resolution
Multiplying factor up to x 25 with sinewave input.
Feedrates from 0.0001 mm/min up to 99999.9999 mm/min
(0.00001 inches/min. up to 3937 inches/min.
Maximum travel £99999.9999 mm (3937 inches)
Input for digital probe (TTL or 24 Vdc)
40 optocoupled digital inputs
24 optocoupled digital outputs
8 analog inputs for supervision and control of external devices: +5V. Resolution 48.6 mV.
8 analog outputs: £10V (one for each axis + spindle)
PLC with 16/32 bit processor.




INPUT/OUTPUT MODULE
64 optocoupled digital inputs
32 optocoupled digital outputs

PLC
CPU with 64 Kb RAM, expandible to 256 Kb.
256 inputs
256 outputs
2047 user marks (internal relays)
256 32-bit registers
256 32-bit counters
256 32-bit timers
32 K EEPROM memory to store PLC and graphic editor programs (10,000
instructions if used only for PLC programs), expandible up to 128 K.
Programming in mnemonic and contact diagram
Time unit 1 millisecond
Cycle time 3 milliseconds/1000 instructions with PLC CPU
Cycle time 15 milliseconds/1000 instructions without PLC CPU

FEEDBACK INPUT ELECTRICAL CHARACTERISTICS

+5V power consumption. 2A (250 mA each axis)

-5V power consumption. 0.4A (100 mA each axis)

Operating levels for differential squarewave signals (A, /A, B, /B, lo, /l0)
Maximum frequency: 425kHz
Maximum separation between flanks: 460ns.
Phase shift: 90° + 20°
Vmax. in common mode: £7V.
Vmax. in differential mode: +6V
Hysteresis: 0.2V
Maximum differential input current: 3mA.

Operating levels for non-differential squareware signals (A, B, 10)
Maximum freguency: 425kHz
Maximum separation between flanks: 460ns.
Phase shift: 90° + 20°
High threshold (logic level 1): 1.25V <V <7V
Low threshold (logic level 0): -7V <V <1V
Vmax. in common mode: £7V
Hysteresis: 0.2 V
Maximum input current: 3mA.

Operating levels for sinewave signals
Maximum freguency: 50kHz

Peak-to-peak voltage: 2V < Vpp < 6V. Vpp
Vp+ Vp-+10%

=v_,+10% Vp—}j------x_-1
Nfammum input current: 1, = 1mA

INPUT ELECTRICAL CHARACTERISTICS
Nominal voltage + 24 V.D.C.
Maximum nominal value + 30 V.D.C.
Minimum voltage value + 18 V.D.C.
High threshold (logic level “1”) V , : from +18 V.D.C. up.
low threshold (logic level “0") V "< +5 V.D.C. or not connected
Typical consumption of each mput 5 mA.
Maximum consumption of each input 7 mA.
Protection by means of galvanic isolation by optocouplers.
Protection against reverse connection up to -30 V.D.C.




OUTPUT ELECTRICAL CHARACTERISTICS
Nominal supply voltage + 24 V.D.C.
Maximum nominal voltage + 30 V.D.C.
Minimum nominal voltage + 18 V.D.C.
Output voltage Vout = Supply voltage (VDC) -3V
Maximum output amps 100 mA
Protection by means of galvanic isolation by optocouplers.
Protection by external 3 amp fuse against reverse connection of -30 V D.C. and
against overvoltage of external power supply greater than 33V D.C.

ANALOG INPUT ELECTRICAL CHARACTERISTICS
Voltage within £5V
Resolution 46,8 mV
Shielded cable should be used.

ANALOG OUTPUT ELECTRICAL CHARACTERISTICS
Voltage within £10 V
Minimum impedance of the connected connector: 10 KW
Shielded cable should be used.

ELECTRICAL CHARACTERISICS OF THE 5V PROBE INPUT
Typical value 0.25 mA. @ Vin = 5V.
High threshold (logic level “1") V,, > 1.7 V.
Low threshold (logic level “0") V, < 0.9 V.
Maximum nominal voltage Vimax = +15 VDC.

ELECTRICAL CHARACTERISTICS OF THE 24V PROBE INPUT.
Typica value 0.30 mA. @ Vin = 24V.
High threshold (logic level “1") V| > 125 V.
Low threshold (logic level “0") V, <85 V.
Maximum nominal voltage Vimax = +35 Vcc.

AMBIENT CONDITIONS
Relative humidity: 30-95% non condensing
Operating temperature: 5°C - 40°C (41° F - 104°F) with an average lower than 35°C (95° F)
Storage temperature : between 25° C (77°F and 70° C (158° F).
Maximum operating altitude : Meets the “|EC 1131-2" standard.

VIBRATION
Under working conditions 10-50 Hz amplitude 0.2 mm
Under transport conditions 10-50 Hz amplitude 1 mm
Free fall of packaged equipment 1 m

ELECTROMAGNETIC COMPATIBILITY
See Declaration of Conformity in the introduction of this manual.




SAFETY
See Declaration of Conformity in the introduction of this manual

DEGREE OF PROTECTION
Central Unit : IP2X

Accessible partsinside the enclosure: 1P 1X
The machine manufacturer must comply with the “ EN 60204-1 (IEC-204-1)" , standard
regarding protection against electrical shock due to I/O contact failures with external
power supply when not hooking up this connector before turning the power supply on.
Access to the inside of the unit is absolutely forbidden to non authorized personnel.

BATTERY
3.5V lithium battery
Estimated life: 10 years
As from error indication (low battery) the information contained in the memory will be kept for 10
days maximum, with the CNC off. It must be replaced.
Precaution, due to the risk of explosion or combustion.

- Do not attempt to recharge the battery.
- Do not expose to temperatures > 100°C (232° F)
- Do not shortcircuit the leads




MONITOR (Color 14")

CRT
Monitor: 14" Trinitron Deflection: 90 degrees
Screen: Anti-glare Phosphorous: P22
Resolution: 640 points x 480 lines Screen surface: 255 x 193 mm

SWEEP FREQUENCY
Vertical synchronism: 60 Hz negative Horizontal synchronism: 31.25 KHz negative

VIDEO INPUT SIGNALS
Separate video and synchronism signals Differential RS-422 A (TTL level)
Impedance: 120 Ohms.

POWER SUPPLY
Alternating Current 220-240 V +10%, -15% Mains frequency 50 - 60 Hz £1.

Consumption: 100 W maximum Fuse: 2 of 2AT 220V (2Amps. Slow)
CONTROLS
Brightness Contrast
CONNECTORS
Monitor supply: Bipolar connection base + ground connection, according to IEC-320 and EEC-22
standards

Video signals: 25 pin SUB-D connector (male)
Keyboard connection: 25 pin SUB-D connector (female)
Control panel connection: 15 pin SUB-D connector (female)

PACKAGING
Meets the “EN 60068-2-32" standard

AMBIENT CONDITIONS
Relative humidity: 30-95% non condensing
Operating temperature: 5°C - 40°C (41° F - 104°F) with an average lower than 35°C (95° F)
Storage temperature : between 25° C (77°F and 70° C (158° F).
Maximum operating altitude : Meets the “|EC 1131-2" standard.

ELECTROMAGNETIC COMPATIBILITY
See Declaration of Conformity in the introduction of this manual.

SAFETY
See Declaration of Conformity in the introduction of this manual.

DEGREE OF PROTECTION

Front panel:1P54

Rear panel: IP2X

Accessible parts inside the enclosure: 1P 2X
The machine manufacturer must comply with the “ EN 60204-1 (IEC-204-1)" , standard
regarding protection against electrical shock due to 1/0O contact failures with external power
supply when not hooking up this connector before turning the power supply on.
Access to the inside of the unit is absolutely forbidden to non authorized personnel.

Atention:
To avoid excessive heating of internal circuits, the several ventilation slits must not
f’:} be obstructed, it also being necessary to install a ventilation system which extracts

hot air from the housing or desk which supports the MONITOR/KEYBOARD.




MONITOR (Color 10")

CRT

Monitor: 10" color Deflection: 90 degrees
Screen: Anti-glare Phosphorous: P22

Resol ution: 640 points x 480 lines Display screen: 168 x 131 mm

SWEEP FREQUENCY
Vertical synchronism: 60 Hz negative Horizontal synchronism: 31.25 KHz negative

VIDEO INPUT SIGNALS
Separate video and synchronism signals: Differential RS-422 A (TTL level)
Impedance: 120 Ohms.

POWER SUPPLY
Universal Alternating Current 110V thru 240 V +10%, -15%

Consumption: 60 W maximum Mains frequency 50 - 60 Hz £1.
Fuse: 2 of 2AT 220V (2Amps. Slow)

CONTROLS

Brightness Contrast
CONNECTORS

Monitor supply: Bipolar connection base + ground connection, according to IEC-320 and EEC-22
standards

Video signals: 25 pin SUB-D connector (male)

Keyboard connection: 25 pin SUB-D connector (female)

Control panel connection: 15 pin SUB-D connector (female)

PACKAGING
Meets the “EN 60068-2-32" standard

AMBIENT CONDITIONS
Relative humidity: 30-95% non condensing
Operating temperature: 5°C - 40°C (41° F - 104°F) with an average lower than 35°C (95° F)
Storage temperature : between 25° C (77°F and 70° C (158° F).
Maximum operating altitude : Meets the “1EC 1131-2" standard.

ELECTROMAGNETIC COMPATIBILITY
See Declaration of Conformity in the introduction of this manual.

SAFETY
See Declaration of Conformity in the introduction of this manual.

DEGREE OF PROTECTION

Front panel: IP54

Rear panel: IP2X

Accessible partsinside the enclosure: IP 2X
The machine manufacturer must comply with the “ EN 60204-1 (IEC-204-1)" , standard
regarding protection against electrical shock due to 1/O contact failures with external
power supply when not hooking up this connector before turning the power supply on.
Access to the inside of the unit is absolutely forbidden to non authorized personnel.

Atention:
To avoid excessive heating of internal circuits, the several ventilation slits must
not be obstructed, it also being necessary to install a ventilation system which
extracts hot air from the housing or desk which supports the MONITOR/
KEYBOARD.




MONITOR (Monochrome 9")

CRT

Monitor: 9" Monochrome Deflection: 90 degrees

Screen: Anti-glare Phosphorous: H17 or Paper white
Resol ution: 640 points x 480 lines Display surface: 168 x 131 mm

SWEEP FREQUENCY
Vertical synchronism: 60 Hz negative Horizontal synchronism: 31.25 KHz negative

VIDEO INPUT SIGNALS
Separate video and synchronism signals  Differential RS-422 A (TTL level)
Impedance: 120 Ohmes.

POWER SUPPLY
Alternating Current. Selectable for 110V or 220V. +10%, -15%

Consumption: 30 W maximum Mains frequency 50 - 60 Hz +1.
Fuse: 2 of 2AF 220V (2Amps. Fast)

CONTROLS

Brightness Contrast

CONNECTORS

Monitor supply: Bipolar connection base + ground connection, according to IEC-320 and EEC-22
standards

Video signals: 25 pin SUB-D connector (male)

Keyboard connection: 25 pin SUB-D connector (female)

Control panel connection: 15 pin SUB-D connector (female)

PACKAGING
Meets the “EN 60068-2-32" standard

AMBIENT CONDITIONS
Relative humidity: 30-95% non condensing
Operating temperature: 5°C - 40°C (41° F - 104°F) with an average lower than 35°C (95° F)
Storage temperature : between 25° C (77°F and 70° C (158° F).
Maximum operating altitude : Meets the “1EC 1131-2" standard.

ELECTROMAGNETIC COMPATIBILITY
See Declaration of Conformity in the introduction of this manual.

SAFETY
See Declaration of Conformity in the introduction of this manual.

DEGREE OF PROTECTION

Front panel: 1P54

Rear panel: IP2X

Accessible partsinside the enclosure: 1P 2X
The machine manufacturer must comply with the “ EN 60204-1 (IEC-204-1)" , standard
regarding protection against electrical shock due to 1/O contact failures with external power
supply when not hooking up this connector before turning the power supply on.
Access to the inside of the unit is absolutely forbidden to non authorized personnel.

Atention:
To avoid excessive heating of internal circuits, the several ventilation slits must not
be obstructed, it also being necessary to install a ventilation system which extracts
hot air from the housing or desk which supports the MONITOR/KEYBOARD.




APPENDIX B
RECOMMENDED PROBE CONNECTION CIRCUITS

The CNC has two probe inputs situated in the X7 connector of the AXES module, one
for 5V inputs, the other for 24 V.

Depending upon the type of connection applied the general machine parameter

“PRBPULSE” must be set, indicating whether it operates with the leading edge or trailing
edge of the signal which the probe provides.

DIRECT CONNECTION

- Probe with “normally open contact” output

+Vce
+Vce ----
5V ; Operates with

O<| o —

PIN 12 if Vec=+5V ) leading edge

o—"———0 .
PIN 13 if Vec=+24V

/7J77_O PIN 14 (Probe input OV)

- Probe with “normally closed contact” output

MIB1A

+V/cc

R
E oPIN 12if Vac=+5v Iy
O<" { PIN 13 if Voo=+24V Operates with
O PIN 14 (Probe input 0V) leading edge
,J,, If Voo = 5V R= 10K-
If Voo = 24V R=50K

MIB2A

CONNECTION BY MEANS OF INTERFACE
- Interface with output in open collector

Connection to +5 V.

+5V
E 1 K5 Operates with
O PIN 12 (Probe input 5V) | trailing edge

5 B Pl O PIN 14 (Probe input 0V)
g

Connection to +24 V.

E+24V
12K I i

O PIN 13 (Probe input +24V) Operates with

trailing edge

; OA— 5” OPIN 14 (Probe input OV)
- Interface with output in PUSH-PULL
?+Vcc
PIN 12 | f Vce=+5V ; ;
O _ The edge it operates with depends on
O<%:: E‘L PIN 13 | f VC(?—+24V the interface used
é i O PIN 14 (Probe input 0V)




APPENDIX C

PLC PROGRAMMING INSTRUCTIONS

PLC RESOURCES AVAILABLE (Chapter 6)
Inputs: | 1/256
Outputs: O 1/256
Marks  user: M 1/2000
arithmetic flags: M 2001
clocks: M 2009/2024
set logic level: M 2046/2047
associated to messages: M 4000/4127
associated to errors: M 4500/4563
for screens or pages: M 4700/4955
to communicate with CNC: M 5000/5957

Timers. T 1/256

Counters: C 1/256

User registers R 1/256

Registers to communicate with CNC: R 500/559

The value stored in each register will be considered by the PLC as a signed integer
which could be referred to in the following formats:

Decimal

Any integer number within +2147483647.

Hexadecimal : Preceded by the symbol $ and between 0 and FFFFFFFF

Binary Preceded by the letter B and consisting of up to 32 bits (1 or 0).
DIRECTING INSTRUCTIONS (Section 7.2)

PRG Main module.

Cy1l First cycle module.

PE t Periodic module. It will be executed every t time (in milliseconds).

END End of module.

L 1/256 Label.

DEF Symbol definition.

REA All consultations will be performed on real values.

IMA All consultations will be performed on image values.

IRD Updates the "I" resources with the values of the physical inputs.

MRD  Updates resources M5000/5957 and R500/559 with the values of the

logic CNC outputs.
OWR  Updates the physical outputs with the real values of the "O" resources.
MWR  Updates the logic CNC inputs (internal variables) with the values of
resources M5000/5957 and R500/599

TRACE Captures data for the Logic Analyzer while executing the PLC cycle.
SIMPLE CONSULTING INSTRUCTIONS (Section7.3.1)

| 1/256 Inputs

O 1/256 Outputs

M 1/5957 Marks

T 1/256 Timers

C 1/256 Counters

B 0/31 R 1/256  Register bit
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FLANK DETECTING INSTRUCTIONS

(Chapter 7.3.2)

DFU Up flank detection.
DFD Down flank detection.
DFU || 1/256
DFD |O 1/256
M 1/5957
COMPARATIVE INSTRUCTIONS (Section 7.3.3)
CPS allows comparisons.
CPS TL25% | GT T 1/256
C125 | GE C 1/256
R1/559 | EQ R 1/559
# NE it
LE
LT
OPERATORS (Section 7.4)
NOT Inverts the result of the consulting instruction it precedes.
AND  Performsthelogic function “AND” between consulting instructions.
OR Performs the logic function “OR” between consulting instructions.
XOR  Performs the logic function “EXCLUSIVE OR” between consulting

instructions.

ACTION INSTRUCTIONS FOR BINARY ASSIGNMENT (Section 7.5.1.1)
=1 1/256 Inputs
=0 1/256 Outputs
=M 1/5957 Marks
= TEN 1/256 Timers
= TRS 1/256
=TGn 1/256 n/R
= CUP 1/256 Counters
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CONDITIONED BINARY ACTION INSTRUCTIONS (Section 7.5.1.2)

= SET If thelogic expression is“1”, this action assignsa“1” to the variable.

If the logic expression is “0”, this action does not change the logic state of
the variable.

If the logic expression is“1”, this action assigns a “0” to the variable.

If the logic expression is “0”, this action does not change the logic state of
the variable.

If the logic expression is “1”, this action complements the logic state of the
variable.

= RES

= CPL

SET
RES
CPL

| 1/256

O 1/256

M 1/5957

B 0/31 R 1/559

JUMP ACTION INSTRUCTIONS (Section 7.5.2)
=JMPL 1/256 Unconditional Jump.
= RET Return or End of Subroutine.
= CAL L 1/256 Call a Subroutine.
ARITHMETIC ACTION INSTRUCTIONS (Section 7.5.3)
= MOV Transfers the logic states of the indicated source to the indicated destina-
tion.
Source | Destination | # bitsto
Source Destination | Code Code transmit
MOV | 11256 | |1/256  O(Bin) | O(Bin) 32
O1256 | O1256 | 1(BCD) | 1(BCD) 28
M 1/5957, M 1/5957 24
T 1/256 | R 1/559 20
C 1/256 16
R 1/559 12
# 8
4
=NGU R 1/559  Complementsall register bits.
= NGS R 1/559 Changes the sign of the Register contents.

= ADS Adds the contents of two registers or a number and a register content.

register content.

SBS Subtracts between the contents of two registers or between a number and a

MLS Multiplies the contents of two registers or a number and a register content.
DVS Divides the contents of two registers or a number and a register content.

= MDS Module between registers contents or between a number and a register
content (remainder of adivision).

ADS | RL1/559 |R1/599 | R1/559
SBS # #

MLS

DVS

MDS
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LOGIC ACTION INSTRUCTIONS (Section 7.5.4)

= AND Logic AND operation between register contents or between a number and a
register content.

= OR Logic OR operation between register contents or between a number and a
register content.

= XOR Logic XOR operation between register contents or between a number and a
register content.

AND | R1/559 R1/599| R1/559
OR | # #
XOR

RR 1/2 Right-hand register rotation.
RL 1/2 Left-hand register rotation.

RR1 | R1/559| R1/559 R1/559
RR2 0/31
RL1
RL2
SPECIAL ACTION INSTRUCTIONS (Section 7.5.5)

ERA Group erase

ERA | 11/256 | 1/256
O 1/256 | 1/256
M 1/5957| 1/5957
T1/256 | 1/256
C 1256 | 1/256
R1/559 | 1/559

CNCRD Read internal CNC variables.
CNCRD (Variable, R1/559, M 1/5957)
CNCWR  Write (modify) internal CNC variables.

CNCWR (R1/559, Variable, M1/5957)
= PAR Parity of register.
PAR R1/559 M 1/5957
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LENGTH AND EXECUTION TIME OF THE INSTRUCTIONS

INSTRUCTION EEPROM OCCUPIED RAM EXECUTION TIME

(bytes) (M)

PRG 2 0 0

PE 4 0 0

CYy1 2 0 0

END 2 0 0

REA 2 0 0

IMA 2 0 0

Ln 3 0 0

DEF 0 0 0

In 3 6 2

On 3 6 2

Mn 4 6 2

Tn 3 6 2

Cn 3 6 2

BnRn 4 6 2

DFU I/O/M 4 20 5.75

DFD I/O/M 4 20 5.75

CPS 5/6 14 6.25

( 2 0 0

) 2 0 00

NOT *) 4 2

AND *) 4 2

OR *) 4 2

XOR *) 12 3

=In 3 18 5

=0On 3 18 5

=Mn 4 18 5

=TGn 6/8 36 50/300

=TEN 4 22 50/250

=TRS 4 22 50/200

= CPR 6/8 30 38

= CUP 4 22 48

= CDW 4 22 48

= CEN 4 18 44

= BnRn 4 18 3

=SET 4 8 3.25/5

= RES 4 8 3.25/5

=CPL 4 8 3.25/5

=JMPLn 3 16 3/6.75

=CAL Ln 3 16 3/11

= RET 2 8 3
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INSTRUCTION EEPROM | OCCUPIED RAM EXECUTION TIME

(bytes) (bs)

= MOV 7/9 18/74 12/590

= NGU 4 14 25

= NGD 4 14 25

= ADS 8/12 24 28

=SBS 8/12 24 28

=MLS 8/12 30 74

=DVS 8/12 30 100

=MDS 8/12 30 100

= AND 8/12 30 30

=OR 8/12 30 30

= XOR 8/12 26 28

=RR1 8/10 22 23

= RR2 8/10 22 23

=RL1 8/10 22 23

=RL2 8/10 22 23

= ERA 8/6 v 50/700

= CNCRD 10/20 50 300/500

= CNCWR 10/20 50 300/500

(*) Included in the operand.

If the result of an expression is known before finishing the whole calculation, the
PLC ignores the rest of the calculations.

Example:
Intheexpression: 16 OR (M3 AND NOT 17) = 012

Whenever 16=1, the PLC will ignore the calculation between () since the result of
the expression will be “1” regardless of the status of ().
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APPENDIX D
INTERNAL CNC VARIABLES

R indicatesthat the variable can be read.
W indicatesthat the variable can be modified.

VARIABLES ASSOCIATED WITH TOOLS

(Section 10.1)
Variable CNC PLC |DNC
TOOL R R R Number of active tool.
TOD R R R Number of active tool offset.
NXTOOL R R R Number of the next requested tool waiting for M06.
NXTOD R R R Number of the next tool’ s offset.
TMZPn R R - (n) tool’s position in the tool magazine.
TLFDN RW | RW| - (n) tool’ s offset number.
TLFFn R/W RW | - (n) tool’s family code.
TLFNn R/W RW | - Nominal life assigned to tool (n).
TLFRn R/W RW | - Real life value of toal (n).
TMZTn R/W RW | - Contents of tool magazine position (n).
TORN R/W RW | - Tool radius (R) value of offset (n). Mill model.
TOLN R/W RW | - Tool length (L) value of offset (n). Mill model.
TOINn R/W RW | - Tool radiuswear (1) of offset (n). Mill model.
TOKn R/W RW | - Tool length wear (K) of offset (n). Mill model.
TOXn R/W RW | - Tool length offset (n) along X axis. Lathe model.
TOZn R/W RW | - Tool length offset (n) along Z axis. Lathe model.
TOFN RW | RIWW| - Location code (F) of offset (n). Lathe model.
TORN R/W RW | - Tool radius (R) value of offset (n). Lathe model.
TOIn R/W RW | - Tool length wear (1) of offset (n) along X axis.
Lathe model
TOKn R/W RW | - Tool length wear (K) of offset (n) along Z axis.
Lathe model
NOSEAN R/W RW | - Cutter angle of indicated tool (n). Lathe model.
NOSEWnN RW | RIWW| - Cutter width of indicated tool (n). Lathe model.
CUTAN RW | RIW| - Cutting angle of indicated tool (n). Lathe model.




VARIABLES ASSOCIATED WITH ZERO OFFSETS

(Section 10.2)
Variable CNC | PLC | DNC
ORG(X-C) R R - Zero offset active on the selected axis without including the
additive Zero offset activated via PLC.
PORGF R - R Abscissa coordinate value of polar origin.
PORGS R - R Ordinate coordinate value of polar origin.
ORG(X-C)n |RW | R'W | R Zero offset (n) value of the selected axis.
PLCOF(X-C) |R'W | RIW R Vaue of the additive Zero Offset activated via PLC.

VARIABLES ASSOCIATED WITH MACHINE PARAMETERS

(Section 10.3)
Variable CNC | PLC |DNC
MPGn R R - Vaue assigned to general machine parameter (n).
MP(X-C)n R R - Vaue assigned to machine parameter (n) of an axis.
MPSn R R - Value assigned to machine parameter (n) of the main spindle.
MPSSn R R - Vaue assigned to machine parameter (n) of the second spindle.
Lathe model.
MPLCn R R - Vaue assigned to machine parameter (n) of the PLC.

VARIABLES ASSOCIATED WITH THE WORK ZONES

(Section 10.4)
Variable CNC | PLC |DNC
FZONE R R/W R Status of work zone 1.
FZLO(X-C) | R RW | R Lower limit of work zone 1 along the selected axis (X/C).
FZUPX-C)R RW | R'W | R Upper limit of work zone 1 along the selected axis (X/C).
SZONE R R/W R Status of work zone 2.
SZLO(X-C) | R RW | R Lower limit of work zone 2 along the selected axis (X/C).
SZUPX-COR RW | RW | R Upper limit of work zone 2 along the selected axis (X/C).
TZONE R RW | R Status of work zone 3.
TZLO(X-C) | R RW | R Lower limit of work zone 3 along the selected axis (X/C).
TZUP(X-C) | R RW | R Upper limit of work zone 3 along the selected axis (X/C).
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VARIABLES ASSOCIATED WITH FEEDRATES

(Section 10.5)
Variable CNC | PLC | DNC
FREAL R R R Real feedrate of the CNC in mm/min or inch/min.
FEED R R R Active feedrate at the CNC (G94) in mm/min or inch/min.
DNCF R R R/W | Feedrate selected viaDNC.
PLCF R RW | R Feedrate selected via PLC.
PRGF R R R Feedrate selected by program.
FPREV R R R Activefeedrate at CNC (G95), in m/rev or inch/rev.
DNCFPR R R R/W | Feedrate selected viaDNC.
PLCFPR R RW | R Feedrate selected via PLC.
PRGFPR R R R Feedrate selected by program.
FRO R R R Feedrate Override (%) active at the CNC.
PRGFRO RW | R R Feedrate Override (%) selected by program.
DNCFRO R R R/W | Feedrate Override (%) selected by DNC.
PLCFRO R RW | R Feedrate Override (%) selected by PLC.
CNCFRO R R R Feedrate Override (%) selected from the front panel knob.

VARIABLES ASSOCIATED WITH POSITION VALUES

(Section 10.6)
Variable CNC | PLC | DNC
PPOS(X-C) | R - - Theoretical programmed position value (coordinate).
POS(X-C) R R R Real position value of the indicated axis.
TPOS(X-C) |R R R Theoretical position value (real + lag) of the indicated axi}.
FLWE(X-C) |R R R Following error of the indicated axis.
DEFLEX R R R Probe deflection along X axis. Mill model.
DEFLEY R R R Probe deflection along Y axis. Mill model.
DEFLEZ R R R Probe deflection along Z axis. Mill model.
DIST(X-C) RW | RW | R Distance travelled by the indicated axis.
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VARIABLES ASSOCIATED WITH THE MAIN SPINDLE

(Section 10.7)

Variable CNC | PLC |DNC
SREAL R R R Real spindle speedinr.p.m.
SPEED R R R Active spindle speed at the CNC.
DNCsS R R R/W | Spindle speed selected via DNC.
PLCS R RW | R Spindle speed selected via PLC.
PRGS R R R Spindle speed selected by program.
CSSs R R R Constant surface feed active at the CNC in meters/min or
feet/min. Lathe model.
DNCCSS R R R/W | Constant surface feed selected via DNC. Lathe model.
PLCCSS R RW | R Constant surface feed selected via PLC. lathe model.
PRGCSS R R R Constant surface feed selected by program.
SO R R R Spindle Speed Override (%) active at the CNC.
PRGSSO RW | R R Spindle Speed Override (%) selected by program.
DNCSSO R R R/W | Spindle Speed Override (%) selected viaDNC.
PLCSSO R RW | R Spindle Speed Override (%) selected viaPLC.
CNCSSO R R R Spindle Speed Override (%) selected from front panel.
SLIMIT R R R Spindle speed limit, in rpm, active at the CNC.
DNCSL R R R/W | Spindle speed limit selected via DNC.
PLCSL R RW | R Spindle speed limit selected via PLC.
PRGSL R R R Spindle speed limit selected by program.
POSS R R R Real Spindle position. Between £999999999 ten-thousandths °©
RPOSS R R R Real Spindle position. Between 0 and 360° (in ten-thousandths © )
TPOSS R R R Theoretical Spindle position (real + lag
Between +£999999999 ten-thousandths of a degree.
RTPOSS R R R Theoretical Spindle position (real + lag).
Between 0 and 360° (in ten-thousandths of a degree.
FLWES R R R spindle following error in Closed Loop (M19) in degrees.

VARIABLES ASSOCIATED WITH THE SECOND SPINDLE

(Section 10.8)
Variable CNC | PLC | DNC
SSREAL R R R Real spindle speed inr.p.m.
SSPEED R R R Active spindle speed at the CNC.
SDNCS R R R/W | Spindle speed selected via DNC.
SPLCS R RW | R Spindle speed selected via PLC.
SPRGS R R R Spindle speed selected by program.
SCSS R R R Constant surface feed active at the CNC in meters/min or
feet/min. Lathe model.
SDNCCS R R R/W | Constant surface feed selected via DNC. Lathe model.
SPLCCS R RW | R Constant surface feed selected via PLC. lathe model.
SPRGCS R R R Constant surface feed selected by program.
SSSO R R R Spindle Speed Override (%) active at the CNC.
SPRGSO RW | R R Spindle Speed Override (%) selected by program.
SDNCSO R R R/W |  Spindle Speed Override (%) selected viaDNC.
SPLCSO R RW | R Spindle Speed Override (%) selected viaPLC.
SCNCSO R R R Spindle Speed Override (%) selected from front panel.
SSLIMI R R R Spindle speed limit, in rpm, active at the CNC.
SDNCSL R R R/W | Spindle speed limit selected via DNC.
SPLCSL R RW | R Spindle speed limit selected via PLC.
SPRGSL R R R Spindle speed limit selected by program.
SPOSS R R R Real Spindle position. Between £999999999 ten-thousandths °©
SRPOSS R R R Real Spindle position. Between 0 and 360° (in ten-thousandths © )
STPOSS R R R Theoretical Spindle position (real + lag)
Between £999999999 ten-thousandths of a degree.
SRTPOS R R R Theoretical Spindle position (real + lag).
Between 0 and 360° (in ten-thousandths of a degree.
SFLWES R R R spindle following error in Closed Loop (M19) in degrees.
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VARIABLES ASSOCIATED WITH THE PLC

ProgrammingManual

Variable CNC |PLC DNC
PLCMSG R R Number of the active PLC message with the highest priority.
PLCIn RW |- - 32 PLC inputs starting from (n).
PLCOn RW |- - 32 PLC outputs starting from (n).
PLCMn RW |- - 32 PLC marks starting from (n).
PLCRn RW |- - Indicated (n) Register.
PLCTn RW |- - Indicated (n) Timer’s count.
PLCCn RW |- - Indicated (n) Counter’s count.

VARIABLES ASSOCIATED

WITH GLOBAL AND LOCAL ARITHMETIC

PARAMETERS (Section 10.9)
Variable CNC | PLC | DNC

GUPnN - R/W - Global parameter (n) (100-P299).

LUP(ab) - R/W - Local parameter (b) and its nesting level (a). (PO-P25).

CALLP R - - Indicates which local parameters have been defined by means
of aPCALL or MCALL instruction (calling a subroutine).

OTHER VARIABLES (Section 10.10)

Variable CNC | PLC | DNC

OPMODE R R R Operate mode.

PRGN R R R Number of the program in execution.

BLKN R R R Label number of the last executed block.

GSn R - - Status of the indicated G function (n).

GGSA - R R Status of functions GOO thru G24.

GGSB - R R Status of functions G25 thru G49.

GGSC - R R Status of functions G50 thru G74.

GGSD - R R Status of functions G75 thru G99.

MSn R - - Status of the indicated M function (n)

GMS - - R Status of M functions: M (0..6, 8, 9, 19, 30, 41..44)

PLANE R R R Axes which form the active main plane.

LONGAX R R R Axis affected by the tool length compensation (G15). Mill
model.

MIRROR R R R Activemirror images.

SCALE R R R Active genera Scaling factor.

SCALE(X-C)| R R R Scaling Factor applied only to the indicated axis.

ORGROT R R R Rotation angle (G73) of the coordinate system in degrees.
Mill model.

ROTPF R - - Abscissa of rotation center. Mill model.

ROTPS R - - Ordinate of rotation center. Mill model.

PRBST R R R Returns probe status.

CLOCK R R R System clock in seconds.

TIME R R R/W | Timein Hours, minutes and seconds.

DATE R R R/W | DateinY ear-Month-Day format

TIMER RW | RIW | R/W | Clock activated by PLC, in seconds.

CYTIME R R R Time to execute a part in hundredths of a second.

PARTC RW | R'W | R/W | Part counter of the CNC.

FIRST R R R Flag to indicate first time of program execution.

KEY R/W*| RIW | R/W | keystroke code.

KEYSRC RW | RIW | R/W | Keystroke source, O=keyboard, 1=PLC, 2=DNC

ANAIn R R R Voltage (in volts) of the indicated analog input (n).

ANAON W W w Voltage (in valts) to apply to the indicated output (n).

CNCERR - R R Active CNC error number.

PLCERR - - R Active PLC error number.

DNCERR - R - Number of the error generated during DNC communications.

A Atention: The"KEY" variable can be "written" at the CNC only viathe user channdl.




GENERAL LOGIC INPUTS

APPENDIX E

LOGIC CNC INPUTS AND OUTPUTS

(Section.9.1)

/EMERGEN | M5000 | Stops axis feed and spindle rotation, displaying the correspond-
ing error on screen.

/ISTOP M5001 | Stops execution of the part program, maintaining spindle rota-
tion.

/FEEDHOL M5002 | Stops axis feed momentarily, maintaining spindle rotation.

/IXFERINH M5003 | Prevents the following block from being executed, but finishes
the block which is being executed.

CYSTART M5007 | Starts program execution.

SBLOCK M5008 | The CNC changes to the Single Block execution mode.

MANRAPID | M5009 | Selects rapid travel for all the movements which are executed
in Manual Mode.

OVRCAN M5010 | Selects feedrate OVERRIDE at 100%.

LATCHM M5011 | The axes will move from the moment the corresponding JOG
key is pressed until the STOP key is pressed.

RESETIN M5015 | Initial machining conditions selected by machine parameter.

AUXEND M5016 | Indicates that the execution of the M, S and T functions has
compl eted.

TIMERON M5017 | Enables the timer: TIMER.

TREJECT M5018 | Rejection of tool in use.

PANELOFF | M5019 | Deactivation of keyboard.

POINT M5020 | Takes a new digitized point.

PLCABORT | M5022 | Possibility to abort the PLC channel

PLCREADY | M5023| PLC without errors.

INT1 M5024

INT2 M5025 | Executes the interruption subroutine whose number is assigned

INT3 M5026 | to general machine parameter P35, P36, P37, P38 respectively.

INT4 M5027

BLKSKIP1 M5028 | The “/ and /1" block skip condition is met.

BLKSKIP2 M5029 | The “/2” block skip condition is met

BLKSKIP3 M5030 | The “/3” block skip condition is met.

MO1STOP M5031 | Stops execution of the part program when the auxiliary M0O1

function is executed.
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LOGIC AXES INPUTS (Section.9.2)

LIMIT+1 M5100

LIMIT-1 M5101

LIMIT+2 M5150

LIMIT-2 M5151

LIMIT+3 M5200

LIMIT-3 M5201 Indicates that the axis has overrun the travel limit.
LIMIT+4 M5250 The CNC stops axis feed and spindle rotation, and
LIMIT-4 M5251 displays the corresponding error on screen.
LIMIT+5 M5300

LIMIT-5 M5301

LIMIT+6 M5350

LIMIT-6 M5351

DECEL1 M5102

DECEL2 M5152

DECEL3 M5202 Machine reference search switch is pressed.
DECEL4 M5252

DECELS M5302

DECEL6 M5352

INHIBIT1 M5103

INHIBIT2 M5153

INHIBIT3 M5203 Momentarily prevents any axis movement.
INHIBIT4 M5253

INHIBITS M5303

INHIBIT6 M5353

MIRROR1 M5104

MIRROR2 M5154

MIRROR3 M5204 Applies mirror image to the movements of the
MIRROR4 M5254 corresponding axis.

MIRROR5 M5304

MIRRORG6 M5354

DRO1 M5106

DRO2 M5156 DRO axis

DRO3 M5206 This signal must be set high and

DRO4 M5256 SERVOON must be set low.

DRO5 M5306

DRO6 M5356

SERVO1ON M5107

SERVO20N M5157 Servo signal, must be set high in order to close the
SERVO3ON M5207 positioning loop.

SERVO40N M5257

SERVO50N M5307

SERVO60N M5357

AXIS+1 M5108

AXIS-1 M5109

AXIS+2 M5158

AXIS-2 M5159

AXIS+3 M5208 Moves the axis (in the JOG Mode), in the indicated
AXIS-3 M5209 direction, positive (+) or negative (-). Similar to JOG
AXIS+4 M5258 keys.

AXIS-4 M5259

AXIS+5 M5308

AXIS-5 M5309

AXIS+6 M5358

AXIS-6 M5359

SYNCHRO1 M5112

SYNCHRO2 M5162

SYNCHRO3 M5212 Couples the axis electronically to the one defined by the
SYNCHRO4 M5262 axis machine parameter “SYNCHRO".
SYNCHRO5 M5312

SYNCHRO6 M5362

LIM1OFF M5115

LIM20OFF M5165

LIM3OFF M5215 It ignores the software limits of the corresponding axis
LIM4OFF M5265

LIM5OFF M5315

LIMBOFF M5365




LOGIC MAIN SPINDLE INPUTS (Section 9.3)

LIMIT+S M5450 Indicates that the spindle has overrun the travel limit. The

LIMIT-S M5451 CNC stops axis feed and spindle rotation, and displays the corre-
sponding error on screen.

DECELS M5452 Machine reference search switch pressed.

SPDLEINH M5453 Sends out zero analog output for spindle.

SPDLEREV M5454 Reverses spindle rotation direction.

SERVOSON M5457 Servo signal must be at high logic level to be able to move the
spindle in Closed Loop (M19).

GEAR1 M5458 Indicates which spindle speed range is selected.

GEAR2 M5459

GEARS M5460

GEAR4 M5461

PLCM19 M5464 Indicates positioning and fast synchronized speed in M19

M19FEED R505

PLCCNTL M5465 The spindle is controlled directly by the PLC.

SANALOG R504 Indicates spindle analog output. Only for the spindle controlled by
the PLC.

LOGIC SECOND SPINDLE INPUTS (Section 9.3)
LIMIT+S2 M5475 Indicates that the spindle has overrun the travel limit. The
LIMIT-S2 M5476 CNC stops axis feed and spindle rotation, and displays the corre-

sponding error on screen.
DECELS M5477 Machine reference search switch pressed.
SPDLEINH M5478 Sends out zero analog output for spindle.
SPDLEREV M5479 Reverses spindle rotation direction.
SERVOSON M5482 Servo signal must be at high logic level to be able to move the
spindle in Closed Loop (M19).
GEAR1 M5483 Indicates which spindle speed range is selected.
GEAR2 M5484
GEARS M 5485
GEAR4 M5486
PLCM19 M5489 Indicates positioning and fast synchronized speed in M19
M19FEED R507
PLCCNTL M5490 The spindle is controlled directly by the PLC.
SANALOG R506 Indicates spindle analog output. Only for the spindle controlled by
the PLC.
LOGIC KEY INHIBITION INPUTS (Section 9.4)
KEYDISL R500
KEYDIS2 R501
KEYDIS3 R502 Inhibit the operation of the panel keys.
KEYDI+A R503
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GENERAL LOGIC OUTPUTS (Section 9.5)

CNCREADY M5500 | CNC without errors.

START M5501 | Indicates that the START key on the Front Panel has been
pressed.

FHOUT M5502 | Indicates that program execution has been stopped.

RESETOUT M5503 | Indicatesthat the CNC isset at initial conditions.

LOPEN M5506 | Indicates that the positioning loop for the axes is open.

/ALARM M5507 | Anaarm or emergency condition was detected.

MANUAL M5508 | The Manual Operation (JOG) Mode has been selected.

AUTOMAT M5509 | The Automatic Operation Mode has been selected.

MDI M5510 | The MDI mode has been selected.

SBOUT M5511 | The Single Block Execution Mode has been selected.

INCYCLE M5515 | The part program is being executed.

RAPID M5516 | A rapid traverse is being executed (G0O0).

TAPPING M5517 | A tapping cycleis being executed (G84). Mill model.

THREAD M5518 | A threading block is being executed (G33).

PROBE M5519 | A probing movement is being executed (G75/G76).

ZERO M5520 | A machine reference search is being executed (G74).

RIGID M5521 | A rigid tapping block in execution. Mill model.

CSS M5523 | The G96 function is selected.

SELECTO M5524

SELECT1 M5525 | Indicatesin code the position selected on Front Panel

SELECT?2 M5526 switch.

SELECT3 M5527

SELECT4 M5528

MSTROBE M5532 | Indicatesthat the auxiliary M functions which are
indicated in registers R550 to R556 must be executed.

SSTROBE M5533 | Indicatesthat the auxiliary S function of register R557
must be executed.

TSTROBE M5534 | Indicatesthat the auxiliary T function of register R558
must be executed.

T2STROBE M5535 | Indicatesthat the auxiliary T function of register R559
must be executed.

S2MAIN M5536 | Indicates which spindleis controlled by the CNC.
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ADVINPOS M5537 For punch presses. Indicates that the punching may begin.

INTEREND M5538 I ndicates that interpolation has concluded.

INPOS M5539 | Axesarein position.

DMOO M5547 | The execution of the program has stopped after executing
the auxiliary MOO function.

DMO1 M5546 | The execution of the program has stopped after executing
the auxiliary MO1 function.

DMO02 M5545 | The execution of the program has stopped after executing
the auxiliary M02 function.

DMO3 M5544 | The spindleisturning clockwise (M03).

DMO04 M5543 | The spindleisturning counter-clockwise (M04).

DMO05 M5542 | The spindleis stopped (M05).

DMO06 M5541 | The auxiliary M06 function has been executed.

DMO08 M5540 | The coolant output has been activated (M08).

DM09 M5555 | The coolant output has been deactivated (M09).

DM19 M5554 | A block with spindle stop has been executed (M19).

DM30 M5553 | The program concluded after executing the auxiliary M30
function.

DM41 M5552 | The first spindle speed range has been selected (M41).

DM42 M5551 | The second spindle speed range has been selected (M42).

DM43 M5550 | The third spindle speed range has been selected (M43).

DM44 M5549 | The fourth spindle speed range has been selected (M44).

DM45 M5548 | Auxiliary spindle or live tool activated (M45).
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AXES LOGIC OUTPUTS (Section 9.6)

ENABLE1 M5600
ENABLE?2 M5650
ENABLE3 M5700 Allow movement of axis.
ENABLE4 M5750
ENABLES M5800
ENABLEG M5850

DIR1 M5601

DIR2 M5651

DIR3 M5701 | Indicate axis movement direction.

DIR4 M5751

DIRS M5801

DIR6 M5851

ANT1 M5606

ANT2 M5656 | If theprogrammed movement issmaller thanthevalue
ANT3 M5706 | of axisparameter "MINMOVE (P54)", the ANT* output
ANT4 M5756 | goeshigh.

ANTS M5806

ANT6 M5856

REFPOIN1 M 5602
REFPOIN2 M 5652
REFPOIN3 M5702 Machine reference search has already been done.
REFPOIN4 M5752
REFPOIN5S M5802
REFPOING6 M5852

INPOS1 M5607
INPOS2 M5657
INPOS3 M5707 | The corresponding axisisin position.
INPOA M5757
INPOS5 M5807

INPOS6 M5857




LOGIC MAIN SPINDLE OUTPUTS

(Section 9.7)

ENABLES M5950 | Allows movement of spindle.
DIRS M5951 Indicates in which direction the spindle is moving.
REFPOINS M5952 | The spindle reference point search has already been done.
CAXIS M5955 | The C axisis active
REVOK M5956 | Thereal revolutions of the spindle correspond to pro-

grammed ones.
INPOSS M5957 | Thespindleisin position.

LOGIC SECOND SPINDLE OUTPUTS

(Section 9.7)

ENABLES2 M5975 | Allows movement of spindle.
DIRS2 M5976 Indicates in which direction the spindle is moving.
REFPOIS2 M5977 | The spindle reference point search has already been done.
CAXIS2 M5980 | The C axisis active
REVOK?2 M5981 | Thereal revolutions of the spindle correspond to pro-
grammed ones.
INPOSS2 M5982 | The spindleisin position.
LOGIC AUXILIARY M, S, T FUNCTION OUTPUTS (Section 8.1)
MBCD1 R550
MBCD2 R551
MBCD3 R552 Indicate the auxiliary M functions which
MBCD4 R553 must be executed.
MBCD5 R554
MBCD6 R555
MBCD7 R556
SBCD R557 Indicates spindle speed in BCD (2 or 8 digits).
TBCD R558 I ndicates the magazine position of the tool to be placed
in the spindle.
T2BCD R559 I ndicates the magazine position (pocket) for the tool which

was in the spindle.

LOGIC OUTPUTS OF KEY STATUS

(Section 9.8)

KEYBD1
KEYBD2
KEYBD3

R560
R561
R562

Indicate whether a key of the operator panel is pressed.
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APPENDIX F
CONVERSION TABLE FOR SOUTPUT IN 2-DIGIT BCD CODE

Programmed S “SBCD” Programmed S “SBCD”
0 S00 180-199 S65
1 S20 200-223 S66
2 S26 224-249 S67
3 S29 250-279 S68
4 S32 280-314 S69
5 S34 315-354 S70
6 S35 355-399 S71
7 S36 400-449 S72
8 S38 450-499 S73
9 S39 500-559 S74
10-11 $40 560-629 S75
12 A1 630-709 S76
13 42 710-799 S77
14-15 43 800-899 S78
16-17 44 900-999 S79
18-19 45 1000-1119 S80
20-22 $46 1120-1249 81
23-24 SAT7 1250-1399 S82
25-27 S48 1400-1599 S83
28-31 $49 1600-1799 S84
32-35 S50 1800-1999 S85
36-39 So1 2000-2239 S86
40-44 S52 2240-2499 S87
45-49 S53 2500-2799 S88
50-55 S54 2800-3149 S89
56-62 S55 3150-3549 S90
63-70 S56 3550-3999 So1
71-79 S57 4000-4499 S92
80-89 S58 4500-4999 S93
90-99 S59 5000-5599 S94
100-111 S60 5600-6299 S95
112-124 S61 6300-7099 S96
125-139 S62 7100-7999 S97
140-159 S63 8000-8999 S98
160-179 S64 9000-9999 S99




APPENDIX G
KEY CODES

Each key can generate up to four different codeswhen pressed, depending onthe status of the SHIFT
and CAPS functions.

Therefore, when key A is pressed the following codes are obtained:

Hexad. Decima
$61 097 If, when key A ispressed, no function is selected.
$41 065 If, when key A ispressed, the SHIFT function is selected.
$41 065 If, when key A is pressed, the CAPS function is sel ected.
$61 097 If, when key A ispressed, both functions are selected.

Key Hexadecimal Decimal Key Hexadecimal Decimal
A $61 097 H $68 104
A+SHIFT $41 065 H+SHIFT $48 072
A+CAPS $41 065 H+CAPS $48 072
A+SHIFT+CAPS $61 097 H+SHIFT+CAPS $68 104
B $62 098 I $69 105
B+SHIFT $42 066 I+SHIFT $49 073
B+CAPS $42 066 I+CAPS $49 073
B+SHIFT+CAPS $62 098 I+SHIFT+CAPS $69 105
C $63 099 J $6A 106
C+SHIFT $43 067 FSHIFT $4A 074
C+CAPS $43 067 FHCAPS $4A 074
C+SHIFT+CAPS $63 099 FSHIFT+CAPS $6A 106
D $64 100 K $6B 107
D+SHIFT $44 068 K+SHIFT $4B 075
D+CAPS $44 068 K+CAPS $4B 075
D+SHIFT+CAPS $64 100 K+SHIFT+CAPS $6B 107
E $65 101 L $6C 108
E+SHIFT $45 069 L+SHIFT $4C 076
E+CAPS $45 069 L+CAPS $4C 076
E+SHIFT+CAPS $65 101 L+SHIFT+CAPS $6C 108
F $66 102 M $6D 109
F+SHIFT $46 070 M+SHIFT $4D 077
F+CAPS $46 070 M+CAPS $4D 077
F+SHIFT+CAPS $66 102 M+SHIFT+CAPS $6D 109
G $67 103 N $6E 110
G+SHIFT $47 071 N+SHIFT $4E 078
G+CAPS $47 071 N+CAPS $4E 078
G+SHIFT+CAPS $67 103 N+SHIFT+CAPS $6E 110
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Key Hexadecimal Decimal Key Hexadecimal | Decima
N $AS5 164 u $75 117
N+SHIFT $A4 165 U+SHIFT $55 085
N+CAPS $A4 165 U+CAPS $55 085
N+SHIFT+CAPS $A5 164 U+SHIFT+CAPS $75 117
@) $6F 111 \Y; $76 118
O+SHIFT $4F 079 V+SHIFT $56 086
O+CAPS $4F 079 V+CAPS $56 086
O+SHIFT+CAPS $6F 111 V+SHIFT+CAPS $76 118
P $70 112 W $77 119
P+SHIFT $50 080 WH+SHIFT $57 087
P+CAPS $50 080 W+CAPS $57 087
P+SHIFT+CAPS $70 112 WH+SHIFT+CAPS $77 119
Q $71 113 X $78 120
Q+SHIFT $51 081 X+SHIFT $58 088
Q+CAPS $51 081 X+CAPS $58 088
Q+SHIFT+CAPS $71 113 X+SHIFT+CAPS $78 120
R $72 114 Y $79 121
R+SHIFT $52 082 Y+SHIFT $59 089
R+CAPS $52 082 Y+CAPS $59 089
R+SHIFT+CAPS $72 114 Y+SHIFT+CAPS $79 121
S $73 115 z $7A 122
S+SHIFT $53 083 Z+SHIFT $5A 090
S+CAPS $53 083 Z+CAPS $5A 090
S+SHIFT+CAPS $73 115 Z+SHIFT+CAPS $7A 122
T $74 116 SP $20 032
T+SHIFT $54 084 SP+SHIFT $20 032
T+CAPS $54 084 SP+CAPS $20 032
T+SHIFT+CAPS $74 116 SP+SHIFT+CAPS $20 032




Key Hexadecimal Decimal Key Hexadecimal Decimal
; )
0 $30 048 8 $38 056
+SHIFT $3B 059 +SHIFT $29 041
+CAPS $30 048 +CAPS $38 056
+SHIFT+CAPS $3B 059 +SHIFT+CAPS $29 041
! $
1 $31 049 9 $39 057
+SHIFT $21 033 +SHIFT $24 036
+CAPS $31 049 +CAPS $39 057
+SHIFT+CAPS $21 033 +SHIFT+CAPS $24 036
2 $32 050 . $2E 046
+SHIFT $22 034 +SHIFT $3A 058
+CAPS $32 050 +CAPS $2E 046
+SHIFT+CAPS $22 034 +SHIFT+CAPS $3A 058
s >
3 $33 051 + $2B 043
+SHIFT $27 039 +SHIFT $3E 062
+CAPS $33 051 +CAPS $2B 043
+SHIFT+CAPS $27 039 +SHIFT+CAPS $3E 062
[ <
4 $34 052 - $2D 045
+SHIFT $5B 091 +SHIFT $3C 060
+CAPS $34 052 +CAPS $2D 045
+SHIFT+CAPS $5B 091 +SHIFT+CAPS $3C 060
] ?
5 $35 053 * $2A 042
+SHIFT $5D 093 +SHIFT $3F 063
+CAPS $35 053 +CAPS $2A 042
+SHIFT+CAPS $5D 093 +SHIFT+CAPS $3F 063
& %
6 $36 054 / $2F 047
+SHIFT $26 038 +SHIFT $25 037
+CAPS $36 054 +CAPS $2F 047
+SHIFT+CAPS $26 038 +SHIFT+CAPS $25 037
( #
7 $37 055 = $3D 061
+SHIFT $28 040 +SHIFT $23 035
+CAPS $37 055 +CAPS $3D 061
+SHIFT+CAPS $28 040 +SHIFT+CAPS $23 035
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Key Hexadecimal | Decimal Key Hexadecimal Decimal
ENTER $0D 013 Previous Page $FFAS 65445
+SHIFT $0D 013 +SHIFT $FFAS 65445
+CAPS $0D 013 +CAPS $FFAS 65445
+SHIFT+CAPS $0D 013 +SHIFT+CAPS $FFAS 65445
HELP $FFF2 65522 Next Page SFFAF 65455
+SHIFT $FFF2 65522 +SHIFT
+CAPS $FFF2 65522 +CAPS $FFAS 65455
+SHIFT+CAPS $FFF2 65522 +SHIFT+CAPS
RESET $FFF3 65523 Uparrow $FFBO 65456
+SHIFT +SHIFT $FFB1 65457
+CAPS $FFF3 65523 +CAPS $FFBO 65456
+SHIFT+CAPS +SHIFT+CAPS $FFB1 65457
ESC $1B 027 Down arrow $FFB2 65458
ESC+SHIFT $1B 027 +SHIFT $FFB3 65459
ESC+CAPS $1B 027 +CAPS $FFB2 65458
ESC+SHIFT+CAPS $1B 027 +SHIFT+CAPS $FFB3 65459
MAINMENU $FFF4 65524 Leftarrow $FFB4 65460
+SHIFT $FFF4 65524 +SHIFT $FFB5 65461
+CAPS $FFF4 65524 +CAPS $FFB4 65460
+SHIFT+CAPS $FFF4 65524 +SHIFT+CAPS $FFB5 65461
CL $FFAD 65453 Right arrow $FFB6 65462
CL+SHIFT +SHIFT $FFB7 65463
CL+CAPS $FFAD 65453 +CAPS $FFB6 65462
CL+SHIFT+CAPS +SHIFT+CAPS $FFB7 65463
INS $FFAE 65454
INS+SHIFT $FFAE 65454
INS+CAPS $FFAE 65454
INS+SHIFT+CAPS $FFAE 65454




Key Hexadecimal | Decimal Key Hexadecimal Decimal
F1 $FCO00 64512 CycleStart $FFF1 65521
F1+SHIFT $FCO00 64512 +SHIFT $FFF1 65521
F1+CAPS $FCO00 64512 +CAPS $FFF1 65521
F1+SHIFT+CAPS $FCO00 64512 +SHIFT+CAPS $FFF1 65521
F2 $FCO1 64513 CycleStop $FFFO 65520
F2+SHIFT $FCO1 64513 +SHIFT $FFFO 65520
F2+CAPS $FCO1 64513 +CAPS $FFFO 65520
F2+SHIFT+CAPS $FCO1 64513 +SHIFT+CAPS $FFFO 65520
F3 $FCO2 64514
F3+SHIFT $FCO2 64514
F3+CAPS $FCO2 64514
F3+SHIFT+CAPS $FCO2 64514
F4 $FCO3 64515
FA+SHIFT $FCO3 64515
F4+CAPS $FCO3 64515
FA+SHIFT+CAPS $FCO3 64515
F5 $FCO4 64516
F5+SHIFT $FCO4 64516
F5+CAPS $FCO4 64516
F5+SHIFT+CAPS $FCO4 64516
F6 $FCO5 64517
F6+SHIFT $FCO5 64517
F6+CAPS $FCO5 64517
F6+SHIFT+CAPS $FCO5 64517
F7 $FCO06 64518
F7+SHIFT $FCO06 64518
F7+CAPS $FCO06 64518
F7+SHIFT+CAPS $FCO06 64518
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APPENDIX H

MACHINE PARAMETER SETTING

GENERAL PARAMETERS

MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P3 P27 P51
P4 P28 P52
P5 P29 P53
P 6 P30 P54
P 7 P31 P55
P8 P32 P 56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P60
P13 P37 P61
P14 P38 P62
P15 P39 P63
P16 P40 P64
P17 P41 P65
P18 P42 P 66
P19 P43 P67
P20 P44 P 68
P21 P45 P69
P22 P 46 P70
P23 P47 P71




~_ AXIS PARAMETERS

MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P3 P27 P51
P 4 P28 P52
P5 P29 P53
P6 P30 P 54
P7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P 60
P13 P37 P61
P14 P38 P62
P15 P39 P63
P16 P 40 P 64
P17 P41 P 65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P 45 P69
P22 P 46 P70
P23 P 47 P71
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AXISPARAMETERS

MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P30 P54
P7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P 60
P13 P37 P61
P14 P38 P62
P15 P39 P63
P16 P40 P64
P17 P41 P65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P46 P70
P23 P47 P71




AXIS

~ PARAMETERS
MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P30 P54
P7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P 60
P13 P37 P61
P14 P38 P62
P15 P39 P63
P16 P40 P64
P17 P41 P65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P46 P70
P23 P47 P71
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AXIS

~ PARAMETERS
MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P 26 P50
P3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P30 P54
P 7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P 60
P13 P37 P61
P14 P38 P 62
P15 P39 P63
P16 P 40 P64
P17 P41 P 65
P18 P42 P66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P 46 P70
P23 P47 P71




AXIS

- PARAMETERS
MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P 50
P 3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P30 P54
P7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P39
P12 P36 P60
P13 P37 P61
P14 P38 P62
P15 P39 P63
P16 P 40 P64
P17 P41 P 65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P46 P70
P23 P47 P71
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SPINDLE PARAMETERS

MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P30 P54
P7 P31 P55
Psg P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P39
P12 P36 P 60
P13 P37 P61
P14 P38 P 62
P15 P39 P63
P16 P 40 P64
P17 P41 P65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P46 P70
P23 P47 P71




RS-232C MACHINE PARAMETERS

MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P 3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P30 P54
P7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P60
P13 P37 P61
P14 P38 P 62
P15 P39 P63
P16 P 40 P 64
P17 P41 P65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P46 P70
P23 P 47 P71
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RS-422 MACHINE PARAMETERS

MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P30 P 54
P7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P 60
P13 P37 P61
P 14 P38 P62
P15 P39 P63
P16 P 40 P 64
P17 P41 P 65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P 46 P70
P23 P 47 P71




PLC MACHINE PARAMETERS

MACHINE MACHINE MACHINE
PARAMETER VALUE PARAMETER VALUE PARAMETER VALUE
PO P24 P48
P1 P25 P49
P2 P26 P50
P3 P27 P51
P4 P28 P52
P5 P29 P53
P6 P 30 P54
P7 P31 P55
P8 P32 P56
P9 P33 P57
P10 P34 P58
P11 P35 P59
P12 P36 P 60
P13 P37 P61
P14 P38 P62
P15 P39 P63
P16 P 40 P 64
P17 P41 P 65
P18 P42 P 66
P19 P43 P67
P20 P44 P68
P21 P45 P69
P22 P46 P70
P23 P 47 P71
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M FUNCTIONS

M ASSOCIATED Bits to be set
FUNCTION SUBROUTINE 7/6/5/4]|3
M S

< £ £/ £/ /£ £/ £, £ £/ £|] /£ £/ £ <
nwn oo nnnnn n o n oo nnnnono non




M FUNCTIONS

M ASSOCIATED Bits to be set

FUNCTION SUBROUTINE 716|543

M S

</ £/ L/ £ /£ /LKLt £5/ £/ (K<
nln nnnn n n nn nn no oo no nno nn
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LEADSCREW ERROR COMPENSATION FOR  AXIS

OMBER POSITION ERROR OMBER POSITION ERROR
P E P E
P E =) E
P E =) E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E =) E
P E =) E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E




LEADSCREW ERROR COMPENSATION FOR___ AXIS

POINT

POINT

NUMBER POSITION ERROR NUMBER POSITION ERROR
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
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LEADSCREW ERROR COMPENSATION FOR  AXIS

POINT

POINT

NUMBER POSITION ERROR NUMBER POSITION ERROR
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E




LEADSCREW ERROR COMPENSATION FOR___ AXIS

POINT

POINT

NUMBER POSITION ERROR NUMBER POSITION ERROR
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
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LEADSCREW ERROR COMPENSATION FOR___ AXIS

POINT

POINT

NUMBER POSITION ERROR NUMBER POSITION ERROR
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E




FIRST CROSS COMPENSATION TABLE

Moving axis"MOVAXIS'

AXxisto compensate "COMPAXIS"

POINT

POINT

NUMBER POSITION ERROR NUMBER POSITION ERROR
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
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SECOND CROSS COMPENSATION TABLE

Moving axis"MOVAXIS' :
AXisto be compensated "COMAXIS2" :

POINT

POINT

NUMBER POSITION ERROR NUMBER POSITION ERROR
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E




THIRD CROSS COMPENSATION TABLE

Moving axis"MOVAXIS'
AXisto be compensated "COMAXIS3"

POINT

POINT

NUMBER POSITION ERROR NUMBER POSITION ERROR
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
P E P E
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APPENDI X

MAINTENANCE

Cleanina:

Theaccumulated dirtinsidetheunit may act asascreenpreventingtheproper diss pationof theheat
generated by theinternal circuitry which couldresultinaharmful overheating of theCNC and,
consequently, possible malfunctions.

Ontheother hand, accumulated dirt can sometimesact asand ectrical conductor and shortcircuitthe
internd circuitry, especialy under highhumidity conditions.

Tocleantheoperator panel and themonitor, asmooth cloth should be used which hasbeen
dippedinto de-ionized water and/or non abrasivedish-washer soap (liquid, never powder) or
75°alcohol.

Do not use highly compressed air to clean the unit becauseit could generate el ectrostatic
discharges.

Theplasticsused onthefront panel areresistantto :

1.- Greaseandminera oils
2.-Basesandbleach

3.- Dissolved detergents
4.- Alcohol

A Avoidtheactionof solventssuchas Chlorine hydrocarbons, Benzole , Estersand

Ether which candamagethepl asticsused tomaketheunit’ sfront panel.

Preventive | nspection:

54

If theCNCdoesnotturnonwhenactuatingthestart-upswitch, verify thatthemonitor fuseaswell asthat
of thepower supply moduleof theCentral Unitareingoodconditionandthat they aretherightones.

@
ThePower Supply unit of theCentral Unit hastwo 3.15Amp./250V
fastfuses(F), oneperline.
&% |
(¢
@




Tocheck thefuses, fir st disconnect thepower totheCNC.

Donot manipulateinsidethisunit.
Only personnel authorized by Fagor A utomationmay manipulateinsidethismo-
dule

Donot manipulatetheconnector swiththeunit connectedtomain AC power .
Beforemani pul atingtheseconnectors, makesurethat theunitisnot connected
tomainACpower.

Note:
Fagor Automationshall not beheldresponsiblefor any material or physical
damagederivedfromtheviolationof thesebas c saf ety requirements.

List of materials, parts that could be replaced

Part Description Code Manufacturer Reference

w/ 4 modules 80500023 :

Rear Panel w/ 6 modules 80500024 Fagor Automation

Power Supply Module 80500001

w/ 128K 80500075 .

CPU Module W/ 640K 80500076 Fagor Automation
. w/ 32K 80500081 .

Eprom cartridge W/ 128K 80500082 Fagor Automation

Axes Module 80500004 Fagor Automation

Input/Output Module 80500006 Fagor Automation

Input/Output and Tracing Module 83210000 Fagor Automation
w/ 4 modulesw/| 80500025 :

Fan Module 6 modules 80500026 Fagor Automation
" : for 8050M 83390000 .

9" Monitor for 8050T 83390001 Fagor Automation
. . for 8050M 83420001 .
10" Monitor for 8050T 83420003 Fagor Automation
14" Monitor 83420004 Fagor Automation

w/o Handwheel 80300010
w/ Handwheel 80300014
w/o Handwheel 80300011
w/ Handwheel 80300015

Operator Panel 8050M Fagor Automation

Operator Panel 8050T Fagor Automation

5m 80500018
Set of cables 10m 80500019 | Fagor Automation
15m 80500020
Mains AC Cable 3x0,75 11313000 Fagor Automation
Schurter FST-034-1521
3.15A/250V Fuse 12130015 Wickmann Ref. 19115
OEM 83750004
Manual USER (M) 83750002 Fagor Automation
USER (T) 83750000
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