FAGOR AUTOMATION

CNC 8025 GP, M, MS

New Features (Ref.0107in)




ERRORS FOUND IN THE INSTALLATION MANUAL (REF. 9707)

Appendix" F" pagel0.P621(7)
It iswrong, it should say:
P621(7) The M 06 function executesthe M 19 function (0=Y es, 1=No)

Appendix" G" page20.P621(7)
It iswrong, it should say:
P621(7) The M 06 function executesthe M19 function (0=Y es, 1=No)

MODIFICATIONS TO THE INSTALLATION MANUAL (REF. 9707)

Comparisontablexii. Technical description. I nputs/Outputs.

Feedback inputs for rotary axes, it should say: W (GP), W (M), W(MG), WV (MS)
Comparisontablexii. Technical description. Axiscontrol.
GP M MG MS
Electronic threading. It should say X X X

Comparisontablexii. Technical description. Others. Addfields

Open loop motors without servodrives............ccoceeceeneenne X
Laser MaChiNgS..........ccveveerieeiiiee e e e en X X X
JIG GHNUEIS. ..ottt X X X

Section 3.3.3(chapter 3page15). P612(6). Another example:
Having a Fagor electronic handwheel (25 lines/turn) set asfollows:;
P612(3)=0 Millimeters P612(4) =0and P612(5)=0 Resolution: 0.001 mm.
P612(6)=0 Multiplicationfactor x4
Depending on the position of the MFO switch (Manual Feedrate Override) the selected axiswill move:

Position 1 1x25x4= 0.100mmperturn
Position 10 10x25x4= 1.000mmperturn
Position 100 100x25x4="10.000 mm perturn

MODIFICATIONS TO THE PROGRAMMING MANUAL (REF. 9701)

Section 6.30.4 (page 128). G76 Automaticblock gener ation
If the new program to be created isto be senttoaPC (G76 N), the DNC communication must be enabled and, at
the PC, the "program management" "Digitizing Reception™ option must be selected.
If itisnot, the CNC will issue error 56.




Version 7.1  (July 1996)

1. EXPANSION OF THE INTEGRATED PLC RESOURCES

1.1 INPUTS

1.11 AXIS BEING HOMED (REFERENCED)

Input 188 indicateswhether ahomesearchistaking placeandinputs 1100, 1101, 1102, 1103 and | 104 indicateswhich axis

is being homed.
188 Indicates whether any axisis being homed (0=No/ 1=Y es)
1100 Indicates whether the X axisisbeing homed (0=No/ 1=Yes)
1101 Indicateswhether the Y axisisbeing homed (0=No/ 1=Y es)
1102 Indicates whether the Z axisis being homed (0=No/ 1=Y es)
1103 Indicates whether the W axisis being homed (0=No/ 1=Y es)
1104 Indicateswhether the V axisisbeing homed (0=No/ 1=Y es)

1.1.2 AXIS MOVING DIRECTION

Inputs142, 143,144, 145 and 146 will show, at all times, the moving direction of each axis.

142 Indicates the moving direction of the X axis (0O=Positive/ 1=negative)

143 Indicates the moving direction of the Y axis (0=Positive/ 1=negative)

144 Indicates the moving direction of the Z axis (0=Positive / 1=negative)

145 Indicates the moving direction of the W axis (0=Positive / 1=negative)

146 Indicates the moving direction of the V axis (O=Positive/ 1=negative)
1.2 OUTPUTS

1.21 ENABLING THE CYCLE-START KEY VIA PLCI

With thisfeatureit is possible to set the treatment of the [CY CLE START] of the CNC viaPL CIl. Machine parameter
"P627(7)" indicates whether thisfeature is available or not.

P627(7)=0This featureis not available.
P627(7)=1This featureisavailable.

When using thisfeature, theway the CNC handlesthe[ CY CLE START] key dependson the statusof PL Cl output O25
(CYCLESTARTENABLE).

025=0 TheCNCignoreshoththe[CY CLE-START] key andtheexternal [CY CLE-START] signal.
025=1 TheCNCtakesintoaccountboththe[CY CLE-START] key andtheexternal [CY CLE-START] signal.

1.22 TRAVEL LIMITS SET VIAPLCI

Withthisfeature, thetravel l[imitsof the axesmay be set viaPL Cl. M achine parameter "P627(7)" indicateswhether this
feature isavailable or not.

P627(7)=0This featureis not available.
P627(7)=1This featureisavailable.

To set the travel limits for each axis, use the following outputs:

052/053 Positive/ negative X axislimits
054/055 Positive/ negative Y axislimits
056/057 Positive/ negative Z axislimits
058/059 Positive/ negative W axislimits
060/061 Positive/ negative V axislimits

When the PL CI activates one of this outputswhilethe axisismoving in the samedirection, the CNC stopsthe axesand
the spindle and it displays an axis-travel-limit-overrun error.
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1.2.3 DENYINGACCESS TO THE EDITOR MODE VIAPLCI

Machine parameter"P627(7)" indicates whether this feature is available or not.

P627(7)=0This featureis not available.
P627(7)=1This featureisavailable.

When using this feature, access to the editor mode at the CNC depends on the status of PL CI output 026, as well as
on the current conditions (protected memory, number of the program to be locked).

026=0 Free access to the editor mode (it is protected by current conditions).
026=1 Denied access to the editor mode.

1.24 SPINDLE CONTROLLED VIA CNC OR VIA PLCI

Fromthisversion on, thespindleanal og output may beset either by the CNC or by the PL Cl. M achineparameter " P627(7)"
indicates whether this feature is available or not.

P627(7)=0This featureis not available
P627(7)=1This featureis available

Setting the spindle analog output via PLCI
To do this, use the combination: M 1956 - R156.
Register R156 setsthe spindle analog output in units of 2.442 mV. (10/ 4095)
R156=00001111 11111111 (R1256=4095) =10V.

R156=0001111111111111 =-10V.
R156 =00000000 00000001 (R1256-1) =25mV.
R156=0001 0000 00000001 =-25mVv.

In order for the CNC to assume the val ue all ocated to register R156, one must activate mark M 1956 as described
inthe PLCI Manual (section 5.5.2. Writing internal CNC variables).

Spindle controlled either by the CNC or by the PL CI
The CNC may have two internal spindle analog outputs, that of the CNC itself and the one set by the PLCI.

Use PLCI output O27 to "tell" the CNC which one of them to output.

027=0 Spindle analog output set by the CNC itself.
027=1 Spindle anal og output set by the PL CI (combination: M 1956-R156).

1.3 READING INTERNAL CNC VARIABLES

From thisversion on, the PLCI and the PL C64 have accessto moreinternal CNC information.

With the PLCI, thereis no need to activate a mark to access thisinformation. The CNC itself updates thisinformation
at the beginning of each PLCI cycle scan.

With the PLC 64, the corresponding mark must be consulted every time a CNC variable isto be checked.
The CNC information now accessibleis:
Real Sinrpm (REG119 at the PLCI, M1919 at the PLC64)
Not to be mistaken with R112 which indicates the programmed Spindle speed (S).
Itisgiveninrpm andin hexadecimal format. Example: S2487 R119=967
Number of theblock in execution (REG120 at the PLCI, M1920 at the PLC64)
Itisgiveninhexadecimal format. Example: N120 R120=78
Code of thelast key pressed (BO-7 REG121 atthe PLCI, Not available at the PLC64)
Not to be mistaken with register R118 which also indicates the code corresponding to the last key presséijt-
When pressing akey, both registers have the same value; buhe datain R121 isonly kept therefor onecycle
scan whereasR118 keepsitsvalueuntil another key ispr
When pressing the same key several times, (for example: 1111):
R121 will show code "1" four times (once per cycle scan).
chrlr%]% pgitlil n?l e\gays show the same value, thus not being ableto tell whether the " 1" key has been pressed once

The key codes are listed in the appendix of the PLCI manual.
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Operating mode selected at the CNC  (B8-11 REG121 at the PLCI, Not available at the PLC64)

[ B8 | BO  B10 Bll
0 0 0 0 Automatic
0 0 0 1 Single block
0 0 1 0 Play-Back
0 0 1 1 Teach-in
0 1 0 0 Dry-Run
0 1 0 1 JOG
0 1 1 0 Editor
0 1 1 1 Peripherals
1 0 0 0 Tool Table and G functions
|1 0 0 1 Special modes

Status of the miscellaneous™ M" functions (REG122 at the PLCI, Not available at the PLC64)

Thestatusof each oneof thesefunctionsisgivenby abit and will appear asa"1" whenactiveand"0" when inactive.

B15|B14 | B13 | B12 | B11 |B10| B9 | B8 | B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO
M19| M1 |M30 M6 | M5 | M4 | M3 | M2 | MO

2. RETRACE FUNCTION.

Thisfeatureisavailable on the following models:

CNC-8025M CNC-8025MG CNC-8025M S
CNC-8025M1 CNC-8025M Gl CNC-8025M Sl

Machine parameter "P627(6)" indicates whether thisfeature is available or not.

P627(6)=0 Thisfeatureisnot available
P627(6)=1 Thisfeatureis available

This function may be selected by the operator. To do this, activate:

Onmodelswithout PLCI: pin 7 of connector A5.
OnmodelswithPLCI: PLCI output O47
Operation:

Asthe CNC executes motion blocks, it always stores the last 10 blocks already executed

Whenever it executes ablock containing an M,S, T type function, the machining conditions change and the CNC
deletes those previously stored motion blocks.

When the retrace function is activated, the block currently in execution is interrupted and the retrace process
begins.

First to the starting point of the current block and, then, to that of the previously stored program blocks.

If all the stored blocks are executed, the CNC stops the machine until the retrace function is cancel ed.

When thisfunction is canceled, the CNC interrupts the current movement (if any) and it executes all the retraced
blocks again. Once the interruption point is reached, the CNC resumes the execution of the program.

3. OPERATION WITH TWO MOTORS AND 3 AXES.

Machine parameter "P627(8)" indicates whether this feature is avail able or not.

P627(8)=0This featureis not available.
P627(8)=1This featureisavailable.

Operation:
The CNC permits using 2 motors to move 3 axes with the following conditions:
One of the axes shared by a motor must be the Z axis and the other one must be either the X or the Y axis.

Only interpolations betweenthe X and Y axesare possible. The Z axis cannot beinterpolated with any other axis.
It must be moved alone.

Example Tomovethetool from"X0Y0Z0"to"X20Y20220", The CNC will makethismoveintwo steps.
First, it will movethe X and Y axesto X20 Y 20 and, then, the Z axisto Z20.
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4. SPINDLE FOLLOWINGERROR DISPLAY WHILE IN M19

From thisversion on, when operating with spindle orient (M 19), the CNC al so showsthe spindlefollowing error onthe
screen corresponding to the following error in Automatic and Single block modes.

The Following Error screen shows, in large characters, the amount of axislag and, under it, the following information
line.

F00000.0000 & 100 S0000 %100 T 00.00 S0000.000
The last value of thisling' S 0000.000" shows the amount of following error (lag) of the spindle when it operatesin
spindle orient mode (M 19).

5. GANTRY AXES NOT MECHANICALLY SLAVED

From thisversion on, depending on the setting of machine parameter "P629(8)", itispossibletowork with two different
types of Gantry axes.

"P629(8)=0" Mechanically slaved Gantry Axes. As until now.
When being homed, both axesbehave asasingle axis. The CNC takesinto account only the parameter
settings and feedback pulses of the main axis, the slaved one being just afollower of the main axis,

"P629(8)=1" Not-mechanically slaved Gantry axes.

When being homed, the two axes behave as separate independent axes. First the main axisis homed
and, then, the slaved one.

6. SHEETMETAL FORMING MACHINES

Thisfeatureisavailable on GP models.

To enable it, set machine parameter "P626(7)=1". The CNC enables functions M98 and M99 to control the X axis
positioning loop.

Function M98 opensthe X axisloop and M99 closesiit.
When the CNC executes an M30, it also closes the X axis positioning loop.

When operating in jog mode, the CNC enables he following keys to control the X axis positioning loop:
Executes an M 98 opening the X axisloop.
Executes an M98 opening the X axisloop.

Executes an M98 closing the X axisloop.

Version 7.2 (April 1997)

1. SCREEN SAVER

The screen saver function works as follows:

After 5 minuteswithout pressing akey or without the CNC refreshing the screen, the screen goes blank. Pressany
key to restore the display.

Machine parameter "P626(5)" indicates whether this feature isto be used or not.

P626(5)=0This feature is not being used.
P626(5)=1This feature is being used.

2. JOGGING FEEDRATE

If whilein JOG mode, the conditional input (block skip), pin 18 of connector 1/01, the CNC does not allow entering a
new F value. Only the feedrate override (%) may be varied by means of the MFO switch.




3. PARAMETRIC PROGRAMMING NEW FUNCTION: F34

Function F34 returns the number of the tool being dealt with.

P27=F34 Parameter P27 takes the value of the new tool being dealt with.

This function must be used when working with a subroutine associated with the tool change.
When using it outside that subroutine, function F34 returns the value of "100".

Version 7.3 (March 1998)

1. PLCI. Input 187

Whilethe CNC isthreading (G84), PLCl input 187 issetto“1”.

Note: Input 197 indicatesrigid tapping.

Version 7.4 (May 1999)

1. NEWMACHINE PARAMETERASSOCIATED WITH THE M FUNCTIONS

M achine parameter "P629(7)" indicateswhentheM 3, M4, M5 functionsare sent out while accel erating or decel erating

the spindle.
| M5
M2
P629(7)=0 __JIM3 M3O[L__ w5 M4
M2
P629(7)=1 M3 M30 M4

2. CANCEL TOOL OFFSET DURINGA TOOL CHANGE

Fromthisversionon, itispossibleto executea"T.0" type block inside the subroutine associated with the tool to cancel
the tool offset. This lets move to a particular position without the need for cumbersome calculations.

Only thetool offset may becanceled (T.0) or modified (T.xx). Thetool cannot be changed (Txx.xx) insidethesubroutine
associated with the tool.

3. DIVIDING FACTOR FOR FEEDBACK SIGNALS

ParametersP631(8), P631(7), P631(6), P631(5) and P631(4) areusedtogether with P604(8), P604(7), P604(6), P604(5) and
P616(8) whichindicatethemultiplyingfactor to beapplied tothefeedback signalsof theX, Y, Z, W,V axesrespectively.
Xaxis Y axis Zaxis W axis V axis
P604(8) P604(7) P604(6) P604(5) P616(8)
P631(8) P631(7) P631(6) P631(5) P631(4)

Indicate whether the feedback signals are divided (=1) or not (=0).

P631(8)=0, P631(7)=0, P631(6)=0, P631(5)=0and P631(4)=0 They are not divided
P631(8)=1,P631(7)=1,P631(6)=1, P631(5)=1and P631(4)=1 They are divided by two.
Example:

Wewishto obtain aresolution of 0.01 mm with asquarewave encodersmounted onthe X axiswith 5mm pitch ball screw
Nr of pulses= ballscrew pitch / (Multiplying factor x Resolution)

WithP604(8)=0& P631(8)=0 x4multiplyingfactor Nr of pulses=125
WithP604(8)=1& P631(8)=0 x2 multiplying factor Nr of pulses= 250
WithP604(8)=0& P631(8)=1 x2multiplyingfactor Nr of pulses= 250
WithP604(8)=1& P631(8)=1 x1multiplyingfactor Nr of pulses=500



Version 7.6 (July 2001)

1. G/5AFFECTED BY FEEDRATE OVERRIDE
From thisversion on, thereis anew machine parameter indicating whether G75 is affected by the feedrate override or
not.
P631(1) =0Not affected. It isalways at 100%, like in previous versions.
P631(1)=1It is affected by the Feedrate override.
2. FEEDBACK FACTOR.

Fromthisversion on, thereisanew machine parameter to set theresol ution of an axishaving an encoder and aleadscrew.
P819 Feedback factor for the X axis P820 Feedback factor fortheY axis P82l Feedback factor for the Z axis
P822 Feedback factor for the W axis P823 Feedback factor for theV axis

Values between 0 and 65534. The “0” value indicates that this feature is not being used.

Usethefollowing formulato calculate the “ Feedback Factor” :
Feedback factor = (Gear Ratiox L eadscrew pitch/Number of Encoder pulses) x 8.192

Examples: Gear Ratio 1 1 2 1
L eadscrew pitch 5000 6000 6000 8000 (microns)
Encoder 2500 2500 2500 2500 (pulses/turn)
Feedback factor 16334 19660.8 39321.6 262144

The machine parameters only admit integer values and sometimesthe “ Feedback Factor” has decimals. In those cases,
assign theinteger part to the machine parameter and use the |eadscrew compensation table to make up for the decimal
part.

The values to be entered in the table are calculated with the following formula:
L eadscrew position =L eadscrew Error (microns) x I nteger of feedback factor / decimalsof thefeedback factor

Forexample: Gearratio=1 Leadscrew pitch=6000  Encoder =2500

Feedback factor =19660.8 M achine parameter = 19660
For aleadscrew error of 20 microns L eadscrew position =20x 19660/ 0.8 = 491520
Going on with the calculation, we come up with the following table.

L eadscrew position L eadscrew error

PO=-1966.000 P1= -0.080

P2=-1474.500 P3= -0.060

PA=  -983.000 P5= -0.040

= -491.500 P7= -0.020

P8= 0 P9= 0

P10= 491500 P11= 0.020

P12= 983.000 P13= 0.040

P14= 1472500 P15= 0.060

P16=1966.000 P17= 0.080

3. NEW MODEL

From this version on, the new model MLI isnow available.
It offers the same features as the MGI model and it is sold together with the motors and ACS drives..

Headquarters (SPAIN): Fagor Automation S.Coop.
B°San Andréss/n, Apdo. 144
20500 Arrasate- Mondragén
Tel: +34-943-719200
Fax: +34- 943-791712

+34-943-771118 (Service Dept.)

www.fagor automation.com
E-mail: info@fagor automation.es
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FAGOR 8025/8030 CNC
Models: M, MG, MS, GP

INSTALLATION MANUAL

Ref. 9707 (in)



ABOUT THE INFORMATION IN THIS MANUAL

This manual is addressed to the machine manufacturer.

It includes the necessary information for new users as well as advanced subjects for
those who are already tamiliar with the 8025 CNC.

It may not be necessary to read this whole manual. Consult the list of "New Features
and Modifications' and the appendix related to the machine parameters. Practically
all of them are cross referenced indicating the chapter and section of the manual
where they are described.

This manual explains all the functions of the 8025 CNC family. Consult the
Comparison Table for the models in order to find the specific ones offered by your
CNC.

To install the CNC onto your machine, we suggest that you consult the appendix
regarding the enclosures required to mount the CNC as well as chapter 1 (CNC
configuration) which indicates the CNC dimensions and details the pin-out of its
connectors.

If your CNC has an integrated PLC (PLCI), thel/O pin-out isdifferent. Therefore,
the PLCI manual must also be consulted.

Chapter 2 (Power and Machine Interface) shows how to connect the CNC to A.C.
power (Mains) and to the electrical cabinet.

To adapt the CNC to the machine, set the CNC machine parameters. Consult chapters
3, 4 and 5 as well as the appendix concerning machine parameters.

There are 2 appendices, one where the parameters are ordered by subject and the
other one where the parameters are in numerical order.

Both appendices offer cross references indicating the section of the manual describing
each parameter.

When explaining each parameter in detail, chapters 3, 4 and 5, they sometimes refer
to chapter 6 (Concepts) where some of them are dealt with in further detail indicating
how to perform various adjustments of the CNC-machine interface.

Once all machine parameters are set, we suggest that you write their settings down
on the charts provided for this purpose in the appendix on "M achine Parameter Setting
Chart".

Thereisalso an appendix on error codes which indicates some of the probable reasons
which could cause each one of them.

Also, if you wish this CNC to communicate with other FAGOR products, you must
use the Fagor Local AreaNetwork (LAN). To do that, refer to the manual on FAGOR
LAN.

Notes: The information described in this manual may be subject to variations due
to technical modifications.

FAGOR AUTOMATION, S. Coop. Ltda. reserves the right to modify the
contents of this manual without prior notice.
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8025/8030MILL MODEL CNCS

Fagor offers the 8025 and 8030 mill type CNCs.

Bothtypesoperatethe sameway and offer similar characteristics. Their basic differenceisthat
the former is compact and the latter is modular.

Both CNC types offer basic models. Although the differences between the basic models are
detailed later on, each model may be defined as follows:

8025/8030 GP  Oriented to General Purpose machines
8025/8030 M  Oriented to Milling machines of up to 4 axes.
8025/8030 MG Same as the M model, but with dynamic graphics.
8025/8030 MS  Oriented to Machining Centers (up to 5 axes).

WhentheCNC hasan I ntegrated ProgrammableL ogic Controller (PLCI), theletter 1" isadded
to the CNC model denomination: GPI, M1, MGI, MSI.

Also, When the CNC has 512K b of part-program memory, theletter "K" isadded to the CNC
model denomination: GPK, MK, MGK, MSK, GPIK, MIK, MGIK, MSIK.

Basic |With PLCI Basic With PLCI

With 512K b and 512K b
General Purpose GP GPI GPK GPKI
Millsup to 4 axes M MI MK MIK
Up to 4 axeswith graphic§ MG MGI MGK MGIK

Machining Centers MS MS| M SK MSIK




TECHNICAL DESCRIPTION

‘GP‘ M ‘MG‘MS‘

INPUTS/OUTPUTS
FeedbaCK INPULS. ..o 6 6 |6 |6
LINEAI @XES .....ccveiiiiiiecieesiee e 4 14 |4 |5
ROLAIY GXES......coiiiiiiiiiiiiin i 21212 |2
INIEENCOTE ..o 11,1 |1
) Electronichandwheels ... 1711 |1
Probeinput ................ e sr e e s re e r e n e n e X | X | X | X
Square-wave feedback signal multiplying factor, X2/x4..............c..cceueee. X | X | X |X
Sine-wave feedback signal multi 83” ng factor, X2/x4/10/X20 ................... X | X | X |X
Maximum counting resolution 0.001mm/0.001°/0.0001inch ................... X | X | X | X
Analog outputs (£10V) for axisServo driVeS ........c.ceveeveeneeneenienieeniens 4|4 |4 |5
Spindle analog OULPUL (FL0V) ....ovueerieiriiiiieiieriie e e 1|11 1
AXISCONTROL
Axesinvolvedinlinear interpolations............cccoovivciiiiiciice 3/ 3|3 3
Axesinvolved in circular interpolations............ovecvevvreneeceenreneneeeeneens 21212 |2
Helical interpolation ..o X | X | X | X
ElectroniCthreading .........cccoovvvieeiinince e X | X | x
SPINAIECONEIOL .......ccoiiiiiiiii s X | X | X | X
Softwaretravel [IMItS.........ccooviiiieiii s X | X | X | X
INAIEOTTENTALION ....cveviieeeiire s X | X | X | X
anagement of non-servo-controlled Open-Loop MOtor ..........cccceeveenee. X
PROGRAMMING
Part Zero preset DY USES ..o X | X | X | X
Absolute/incremental Programming ..........cccuveeeeereneneeienene e X | X | X | X
Programming in cartesian Coordinates.............c.cooovveeeviininiiciiiieee X | X | X | X
Programming in polar coordinates ............... e X | X | X | X
Programming in cylindrical coordinates (radius, angle, axis) ................... X | X | X | X
Programming by angle and cartesian coordinate.............cccceveveveeeriienenee X | X | X | X
COMPENSATION
ToOl radiuS COMPENSALION ......eeeeeereireireeee e X | X | X
Tool length compensation........ e X | X | X | X
L eadscrew backlash compensation ...........cooeeveereenienienee e X | X | x | X
L eadscrew error compensation ... o | XX | X X
Cross compensation (DEAM SAQ) .....oovevverriiriirie e e X | X | X | X
DISPLAY
CNC text in Spanish, English, French, German and Italian ... X | X | X | X
Display of executiontime.............cccooeveeiiiiiiciiiicee X | X | X | X
Piececounter ........... e e X | X | X | X
Graphic movement display and part Ssmulation ..., X | X
Tool base positioN diSplay ... X | X | X | X
Tool tip POSItioN diSPlay .......cccoeeiiiiiiiie X | X | X | X
Geometric programming aide .........cccoovveeeereneneeieese e X | X | X | X
COMMUNICATION WITH OTHERDEVICES
CommuNiCatioN VIARS232C.......c..cveiiiinieieisiisieseeee s X | X | X | X
CommunicationVIaDNC ............ccooeviiriiiic X | X | X | X
Communication viaRSA85 (FAGOR LAN) .......ccocvviiiiiicie, X | X | X | X
I SO program loading from peripherals........ccoccoveeneeneneeneeneeneeneenens X | X | X | X
OTHERS .
Parametric programming ..........ccoeeeereeereerseneseesee e X | X | X | X
MOE! AIGITIZING .....covoviiviiiic i X | X | X | X
Possibility of anintegrated PLC ..........ccoooeiiiniiiienieee e X | X | X | X
Sheetmetal tracing on LASER MaChines ..., X
JOGHNAEr o e X




PREPARATORY FUNCTIONS

GP| M |[MG| MS
AXESAND COORDINATE SYSTEMS
XY (Gl\?) [ANE SEIECHION ... et X X| X| X
XZ and YZ plane selection (G18,G19) ..........ccccoeiieciiiiniiccieee Xl x| X| X
Part measuring units. Millimeters or inches %G?O,G?l) Wl XX X X
Absolute/incremental g)rogramml ng (G90,G91) .... W X X| x| X
INAEPENENt XIS (GBD) ...oveerveerieerieeriieriee ettt X X| X| X
REFERENCE SYSTEMS
Machine reference (home) search (G74) .......oocevveeveeiiinienieneeneseeee, X x| X| X
Coordinate preset (G92) ......ccvvevvvvernenn X X| X| X
Zero offsets (G53...Gh9) ..... X x| X| X
Polar origin preset (G93) .... XX o X| X
Store current part Zero (G3L) .....occeveirieriinierie e e X X| X| X
Recover stored part Zero (G32) ....ccveevveereeieeriienie e X X| X| X
PREPARATORY FUNCTIONS
FeedrateF ... TR Xl X| X| X
Feedratein mm/min. or inches/minute (G94) ............cccvveveniiniineeiennens X X| X| X
Feedrate in mm/revolution or inches/revolution (G95) .........ccccvvevreenen. X x| X| X
Constant surface SPEed (G96) ........cocvvreiriiriiiie e e X x| x| X
Constant tool center SPEed (G7) ........coveeererireeieene e X x| X| X
Programmablefeedrate override (GA49) .......covevveeneenieneeneenee e X X| X| X
SPINAIE SPEEA () ... Xl X| X| X
Svauelimit (G92) .......... TSP PP R OPRRT X X| X| X
Tool and tool offset SEECtion (T) ...ccovereereereee e X x| X| X
AUXILIARYFUNCTIONS
Program Stop (MOO) .......ecvirririreeese e X X| X| X
Conditional program Stop (MOL) .......covviriiiirrierie e X X| X| X
End of program (MQ2).............. ettt X X| X| X
End of program with return to first block (M30)........cccevvvniininneinennen, X X| X| X
Clockwisespindlestart (M03) ..........ccccurvereerirrineeieenene e X X| X| X
Counter-clockwise spindle start (MO4) .......cocvviirininienee e X x| X| X
SPINAIE SLOP (MOD) ... s Xl X| X| X
Tool changein machining centers (M0B) .........ccocevrvrvneeieeneneneeeennenes X X| X| X
Spindleorientation (M 19? ....................................................................... X X| X| X
Spindle speed range change (M41, M42, M43, M44) .......cccocovvvvriiennnnn X X| X| X
Functions associated with pallets (M22, M23, M24, M25) ........c.ccceeenen. X x| X
PATH CONTROL
Rapid traverse (GOO) .........cccooviiriiiiriiiiie s X X x| X
Linear interpolation (GOL) ..........cccorvrireeieereni e X X x| X
Circular interpolation (G02,G03) .............cc.e....e. STV VRURPRN X X x| X
Circular interpolation with absolute center coordinates (G06) ................ X X x| X
Circular path tangent to previous path (G0B) ............ccccooeveieiiiiiiicnens X X/ x| X
Arc defined by three points (G09)......... ST JRTTTRT N UPURURIN X X x| X
Tangential entry at beginning of amachining operation (G37) ............. X X X| X
Tangential exit at the end of amachining operation (G38) ..........cccccevvvn. X X/ x| X
Controlled radiusblend (G36) .........ccovveereerieniinieneeseesee e X X/ x| X
Chamfer (G39) .........ccocooiiiiiiiee e X x| x| X
Electronicthreading (G33) ......cooveiiiiiinierienee s X x| X
ADDITIONAL PREPARATORY FUNCTIONS
DWEI (GO4 K) ittt ettt X X X| X
Round and square corner (GO05, GO7) ......ccovvrereerrenenreneenenre e X X/ x| X
Mirror image (G10,G11,G12) .........cccevmvviiiniiniciieese e X x| x| X
Mirror |magealon8 the Z axiS(GL3) ....oovieiieieeee e X X x| X
Scaling factor (G72) .......cccvvviiiiiiiiirc e X X X| X
Pattern rotation (G73) .........ccooiiiiiiiiiiiiieen s X x| x| X
Slaving/unslaving of axes (G77, G78) .........ccccocvvivciiiiiiiciciiees X X/ x| X
Singleblock treatment (GA47, GA48) .......ccvecvererireeiene e X X/ x| X
User error display (G30) .........oovoriiiiiiiiicen s X X X| X
Automatic block generation (G76) ............cocceviiinsiin e X
Communication with FAGOR Local AreaNetwork (G52) ........c.ccevueee X X X| X




GP

MG

MS

COMPENSATION

Tool radius compensation $G40,G41,G42) .............................................
Tool length compensation (GA43,G44) .........ccoeveeeesirerieeieneneseesnennens
Loading of tool dimensionsinto internal tool table (G50) ..........c.ccceuveee.

X X X

X X X

X X X

CANNED CYCLES o

Multiplearc-pattern machining (G64) .........ccovveveereeneene e
User defined canned cycle (G79) ...
Drilling cycle(G81) ...........cceeuen.
Drilling cycle with dwell (G82)
Deep_holedrllllng8c cle(G83).
Tapping cycle (G 43/ .........
Rigid tapping cycle (G84R)
Reaming cycle(G85).............. s
Boring cycle with withdrawal in GO0 (G86
Rectangular pocket milling cycle (G87) ....
Circular pocket milling cycle (G8 2) .......
Boring cycle with withdrawal in G01 (G89
Canned cyclecancellation (G80) ..........ccceririreereenese e
Returnto starting point (G98) ........ccceeiieiieiieieerie e
Returnto reference plane (G99) ........covveieeiicrieene e

XXXXXXXXXXXXXXX

XXXXXXXXXXXXXXX

XXXXXXXXXXXXXXX

PROBING

ProDING (G75) .veeereeerriieeee s
Tool Iena?_th calibration canned cycle (G75NO0) .........ccoovveevinincneeiennens
Probe calibration canned cycle (G75N &R ................................................
Surface measuring canned cycle (G75 2? ..............................................
Surface measuring canned cyclewith tool offset (G75N3) ..........cccceeeee
Outside edge measuring canned cycle (G75N4) .........ccocevevvneieeieennen,
Inside edge measuring canned cycle (G75N5) .......cocvvviiinieniieeiene e
Angle measuring canned cycle (G75N6) .........cooeeeeririerieeieneneeeeeenes
Outside edge and angle measuring canned cycle (G75N7) ......cccceveenneene
Hole centering canned cycle (G75N8) ........cccovvvreeceeneneneene e
Boss centering canned cycle (G75N9) ........coovevieieiie i
Hole measuring canned cycle EG?SN 10; ................................................
Boss measuring canned cycle (G75N11

XXXXXXXXXXXXX

SUBROUTINES

Number of standard SUDIOULINES...........c.cceeeererereeene e
Definition of standard subrouting (G22) ...........cc.ccccevviiineicciincnee,
Call to astandard subrouting (G20) ...........cccceoviireieniiiiiceee s
Number of parametric SUBrOULINES ............ccoeerieiiviniiicsee e
Definition of parametric subroutine 5623) .............................................
Call to aparametric subroutine (G21) .........cc.ccovvveiiniiiicicneeies
End of standard or parametric subrouting (G24) .........ccccevvveieeneenesiennn

[Ce]

XXXOXXQ©
[Ce]

[Ce]

XXXOXXQ©
[Ce]

[Ce]

XXX OXXQ©
[Ce]

[Ce]

XXXOXXQ©
[Ce]

JUMP OR CALL FUNCTIONS
Unconditional jump/Call (G25) .......ccovvreroeeniniiecese e
Jump or call if zero (G26

Jump or call if not zero

Jump or call if smaller (G28) ............cccooiiiiiiiiiiiccc e
Jump or call if equal or greater (G29) .......ooevveereiieeiieneenee e

X X X X X

X X X X X

X X X X X

X X X X X
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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 g/n, C.P. 20500, M ondragén -Guiptizcoa- (ESPANA)

We hereby declare, under our responsibility that the product:
Fagor 8025 M CNC

meetsthefollowingdirectives.

SAFETY:
EN 60204-1 Machinesafety. Electrical equipment of the machines.

ELECTROMAGNETICCOMPATIBILITY:

EN 50081-2 Emisson
EN 55011 Radiated. ClassA, Group 1.
EN 55011 Conducted. ClassA, Group 1.
EN 61000-3-2 CurrentHarmonics
EN 61000-3-3 Voltagefluctuationsandflickers

EN 50082-2  Immunity
EN 61000-4-2 ElectrostaticDischarges.
EN 61000-4-3 Radiofrequency Radiated ElectromagneticFields.
EN 61000-4-4 Burstsandfasttransients.
EN 61000-4-5 Conducted highvoltagepulsesinmains(Surges)
EN 61000-4-6 Conducteddisturbanceinduced by radiofrequencyfields.
EN 61000-4-8 Magneticfieldsat mainsfrequency
EN 61000-4-11 Voltagefluctuationsand Outages.
ENV 50204 Fieldsgenerated by digital radio-telephones

Asinstructed by the European Community Directives: onLow Voltage 73/23/CEE, on
M achine Safety 89/392/EEC, 89/336/EEC on Electromagnetic Compatibility and its
upgrades

In Mondragon, on October 1st, 2001

/ i
Fagor (iutomation/§. C . Ltda.
D réat%téerégm s

Jdo.: Julen Busturia
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SAFETY CONDITIONS

Read the following safety measuresin 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

M odule inter connection
Use the cables supplied 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
Inorder toavoid electrical dischargesand firehazards, 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 al the
modulesto themainground terminal. Before connecting theinputsand outputsof this
unit, make sure that all the grounding connections are properly made.

Before powering the unit up, make surethat it is connected to ground
In order to avoid electrical discharges, make surethat al 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 not 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.
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This unit complies with the European directives on electromagnetic compatibility.
Nevertheless, it is recommended to keep it away from sources of electromagnetic
disturbance such as.

- Powerful loads connected to the same 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 isresponsibleof 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 coils,
contactors, motors, etc.) uncoupled.

Use the 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 beconnected to themain ground
point of the machine.

Analog inputs and outputs connection
Itisrecommended to connect them using shiel ded 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

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

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 over
voltage and reverse connection of the power supply.

The type of fuse depends on the type of monitor. See the identification label of the
unit.
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Precautions during repair

Do not manipulate the inside of the unit
Only personnel authorized by Fagor Automation may manipul atethe
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.

It isentirely 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 servicecall 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 CNC, pack it inits original package and with its original 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.- Whensendingit to aFagor Automation officefor repair, attach alabel indicating the
owner of the unit, person to contact, type of unit, serial number, symptom and abrief
description of the problem.

3.-  Wrap the unit in a polyethylene roll or similar 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.

Introduction -8



ADDITIONAL REMARKS

* Mount the CNC away from coolants, chemical products, blows, etc. which could
damageit.

* 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)

§@§ ) 3
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* 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)

E—
X1/
00

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

Central Unit
Must be 2 fast fuses (F) of 3.15 Amp./ 250V.

D —
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Monitor
Depends on the type of monitor. See identification label of the unit itself.

* |ncase of amalfunction or failure, disconnect it and call thetechnical service. Do not
manipulate inside the unit.
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FAGOR DOCUMENTATION
FOR THE 8025/30 M CNC

8025 M CNC OEM Manual Isdirected to the machine builder or person in charge of installing and starting

up the CNC.
It contains 2 manuals:
Installation Manual describing how to isntall and set-up the CNC.
LAN Manua describing how to instal the CNC in the Local
Area Network.

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

8025 M CNC USER Manual Isdirected to the end user or CNC operator.

It contains 3 manuals;

Operating Manual describing how to operate the CNC.
Programming Manual describing how to program the CNC.
Applications Manual describing other applications for this CNC

non-specific of Milling machines
Sometimes, it may contain an additional manual describing New Software
Features recently implemented.
DNC 25/30 Software Manual Is directed to people using the optional DNC communications software.

DNC 25/30 Protocol Manual Is directed to people wishing to design their own DNC communications
software to communi cate with the 800 without using the DNC25/30 software..

PLCI Manual To be used when the CNC has an integrated PLC.
Isdirected to the machine builder or person in charge of installing and starting
up the PLCI.
DNC-PLC Manual Isdirected to people using the optional communications software: DNC-PLC.
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 consists of the following chapters:

Index

Comparison table of FAGOR models: 8025 M CNCs

New Features and modifications.

Introduction

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Appendix

Error codes.

Introduction-12

Warning sheet prior to start-up:

Declaration of Conformity.

Safety conditions.

Warranty terms.

Material returning conditions.

Additional remarks.

FAGOR documentation for the 8025 M CNC.
Manual contents.

CNC configuration.
Indicates the possible compositions: modular and compact.
Description and dimensions of the Central Unit.
Description and dimensions of the Monitor.
Description and dimensions of the Operator Panel.
Detailed description of al the connectors.

Machine and Power connection
Indicates how to connect the main AC power
The ground connection.
The characteristics of the digital inputs and outputs.
The characteristics of the analog output.
The characteristics of the feedback inputs.
CNC set-up and start-up.
System input/output test.
Emergency input and output connection.

Machine parameters.
How to operate with the machine parameters.
How to set the machine parameters.
Detail description of the general machine parameters.

Machine parameters for the axes.
Detail description of the machine parameters for the axes.

Machine Parameters for the spindle.
Detail description of the machine parameters for the spindle.

Concepts.
Axes and coordinate systems. Nomenclature and selection.
Feedback systems, resolution.
Axis and gain adjustment.
Reference systems; Reference points, search and adjustment.
Software axis travel limits.
Acceleration / deceleration.
Unidirectional approach.
Spindle: speed control, range change.
Tools and tool magazine.
Treatment of the «Feed-hold» and «M-done» signals.
M, S, T auxiliary function transfer.
Pallet work.

Technical characteristics of the CNC. Enclosures.

Recommended probe connection circuits.

CNC inputs and outputs.

2-digit BCD spindle output conversion table.

Machine parameters. Summary chart, sequentia list and setting chart.
Auxiliary «M» functions. Setting chart.

Leadscrew error compensation and cross compensation tables.
Maintenance.



1. CONFIGURATION OF THE CNC

Atention:

It can control machine movements and devices.

The CNCisprepared to be used in Industrial Environments, especially on
milling machines, lathes, etc. It can control machine movements and devices.

1.1 8025 CNC

The 8025 CNC is an enclosed compact module whose front view offers:
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1. An8"monochromeamber monitor or CRT screenusedto ay therequired system

information.

2. A keyboard which permits communicationswith the CNC; being possibleto request

information or change the CNC status by generating new instructions.

3. Anoperator panel containing the necessary keysto work in JOG mode aswell asthe

Cycle Start/Stop keys.
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1.11 DIMENSIONS AND INSTALLATION OF THE 8025 CNC

This CNC, usually mounted on the machine pendant, has 4 mounting holes.
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Wheninstallingit, leaveenoughroomto swingtheFRONT PANEL openinorder toallow

futureaccesstoitsinterior.

To open it, undo the 4 allen-screws located next to the CNC mounting holes.

aBm103
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1.2 8030 CNC

Thismodel CNC consistsof 3independent i nterconnected modules. Thesemodulescanbe
mounted on different locationsand they are:

- CENTRAL UNIT

- MONITOR/KEYBOARD
- OPERATOR PANEL

The OPERATOR PANEL moduleisconnected tothe MONITOR/KEY BOARD module
viaacable supplied with that module.

These two modules will be placed next to each other and must be connected with the
CENTRAL UNIT modulewhich could be located somewhere else. The two cables used
to connect themtogether areal so supplied withthesemodul es. Their maximumlengthis25
meters (82 feet) and they arereferred to as:

- Video cable.
- Keyboard cable.

CENTRAL UNIT

MONITOR

KEYBOARD
2 OPERATOR
i PANEL
Chapter: 1 Section: Page
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1.21 CENTRAL UNIT OF THE 8030 CNC

TheCENTRAL UNIT isusually mountedintheel ectrical cabinet (machineenclosure) and
it issecured by means of the mounting holes|ocated on the support cover.
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Wheninstallingit, observe enough clearanceto swingthe CENTRAL UNIT openincase
of futureinsidemanipulation.

Toswingitopen, oncethesupport cover issecured onthemachineenclosure, undothetwo
knurled nuts on top and swing it open while holding the body of the CENTRAL UNIT.

Page
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TheCENTRAL UNIT hastwo connectorsto connectitwiththeMONITOR/KEY BOARD
module by means of the video and keyboard signal cables.
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1.- 15-pin SUB-D type female connector for for video signals.

2.- 25-pin SUB-D typefemale connector for keyboard signals.

Chapter: 1 Section: Page
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1.2.1.1KEYBOARD CONNECTOR

It isa25-pin SUB-D type female connector to connect the CENTRAL UNIT module to
the MONITOR/KEYBOARD module.

FAGOR AUTOMATION providesthe cable required for this connection. It comeswith
a 25-pin SUB-D type male connector at each end.

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

PIN SIGNAL
1 GND
2 C9
3 Cl1
4 C13
5 C15
6 C1
7 C3
8 C5
9 C7
10 D1
11 D3
12 D5
13 D7
14 C8
15 C10
16 Ci12
17 Cl4
18 CO
19 Cc2
20 C4
21 C6
22 DO
23 D2
24 D4
25 D6

Metal hood Shield

The supplied cable has 25 wires (25 x 0.14mm?) with overall shield and acrylic cover. Its
maximum length must be 25 meters (82 feet).

Page Chapter: 1 Section:
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Thecableshieldissolderedtothemetal hoods(housings) of both connectorsand connected
to pin 1 at both the CENTRAL UNIT and the MONITOR/KEYBOARD connectors.

Outside shield soldered Shield

/ to metallic housing / Heat shrink
/ eat shrin

25m12561

Chapter: 1 Section: Page
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1.2.1.2VIDEO CONNECTOR

It isa15-pin SUB-D type female connector used to interconnect the CENTRAL UNIT
module and the MONITOR/KEY BOARD module.

FAGOR AUTOMATION providesthe cable required for this connection. It comeswith
al15-pin SUB-D typemal econnector at oneend and a15-pin SUB-D typefemal econnector
at theother.

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

PIN SIGNAL

1 GND

2 H

3 \Y

4 |

5 R

6 G

7 B

8 not connected
9 not connected
10 H
11 V
12 |
13 R
14 G
15 B

Metal hood shield

The supplied cable has 6 twisted-pairs of wires (6 x 2 x 0.34mm?) with overall shield and
acrylic cover. It has a specific impedance of 120 Ohm. Its maximum length must be 25
meters(82feet).

Thecableshieldissolderedtothemetal hoods(housings) of both connectorsand connected
to pin 1 at both the CENTRAL UNIT and MONITOR/KEYBOARD connectors.

Outside shield soldered Shield

/ to metallic housing / Heat shrink
/ eat shrin
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1.2.2 MONITOR/KEYBOARD OF THE 8030 CNC

This module can be mounted on the machine pendant and it lets the operator get the
necessary information at the MONITOR as well as operate the CNC by means of its
KEYBOARD and OPERATOR PANEL.

This module has the connectors to connect it with the CENTRAL UNIT module.

1221 DIMENSIONS OF THE MONITOR/KEYBOARD
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1222 ELEMENTS OF THE MONITOR/KEYBOARD

X1/

T I7

X3

25m128

X1 25-pin SUB-D type female connector for keyboard signals.
X2 15-pin SUB-D type male connector for video signals.

X3 15-pin SUB-D type female connector to connect the MONITOR/KEY BOARD
module to the OPERATOR PANEL module.

1.- A.C. power plug. Usethe plug supplied with the unit to connect it to A.C. power and
ground.

2.- Ground terminal. Used for general machine ground connection. Metric 6 screw.

3.- Buzzer

Atention:

Do not manipulate inside this unit

Only personnel authorized by Fagor Automatin may manipulate inside
c thismodule.

Do not manipulate the connectorswith the unit connected to main AC
power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

Page Chapter: 1 Section:
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1223 CONNECTORS AND MONITOR/KEYBOARD INTERFACE

Connectors X1, X2

They are described in the chapter corresponding to the CENTRAL UNIT.

Connector X3

It is a 15-pin SUB-D type female connector used to connect the MONITOR/

KEYBOARD with the OPERATOR PANEL.

FAGOR AUTOMATION supplies the cable required for this connection. It is a

250mm-long 15-wireribbon cable.

To obtain a greater distance between the Monitor/Keyboard and the Operator
Panel, replace this cable with around 15-conductor cable (15 x 0.14 mm?) with
overall shield and acrylic rubber cover. Thelength of this cable plusthelength of
the one used between the Central Unit and the Keyboard (X 1) must not exceed 25

meters(82feet).
PIN SIGNAL

1

2 uC13
3 uC1z
4 jCl11
5 [C10
6 ]C9
7 D7
8 D6
9 D5
10 D4
11 D3
12 D2
13 D1
14 DO
15 C14

-

KEYBOARD side

-

OPERATOR PANEL side

O O
9 ! <\ 9 !
5 15
8 8
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123

OPERATOR PANEL OF THE 8030 CNC

Thismoduleisconnectedtothe MONITOR/KEY BOARD moduleviaaribbon cableand
it containsthe JOG keys, Feedrate Override knob, Cycle Start and Stop keys, spindlekeys
aswell asan Emergency-stop push-button (mushroom) or an optional e ectronichandwhes!.
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- REAR VIEW

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

It is described in the chapter corresponding to the MONITOR/KEY BOARD.
Not being used at thistime.

2.- Optiona mounting location for the E-Stop button or Electronic handwhesl.
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1.3 CONNECTORS AND 8025/8030 INTERFACE

Al

A2

A3

A4

A5

A6
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15-pin SUB-D type female connector to connect the X axis feedback system. It
acceptssine-wavesignal.

15-pin SUB-D type female connector to connect the Y axis feedback system. It
acceptssine-wavesignal.

15-pin SUB-D type female connector to connect the Z axis feedback system. It
acceptssine-wavesignal.

15-pin SUB-D type female connector to connect the W axis feedback system. It
acceptssine-wavesignal.

15-pin SUB-D typefemale connector to connect the 5th axis (V) feedback system.
It does not accept sine-wavesignal.

When using the spindle encoder and an electronic handwheel, the CNC will only
control up to 4 axes. This connector will then be used for the spindle encoder or the
electronic handwheel (the other device will be connected to A6).

9-pin SUB-D typefemaleconnector to connect the spindle encoder or an electronic
handwheel and atouch probe. It doesnot accept sine-wave signal.

RS485  9-pin SUB-D typefemale connector to connect the R485 serial line.

RS232C 9-pin SUB-D typefemale connector to connect the RS232C serial line.

Chapter: 1 Section: Page
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/01 37-pin SUB-D type female connector to interface with the electrical cabinet

offering 10 digital inputs, 16 digital outputs and 4 analog outputsfor servo drives
(range: £10V.).

/02 25-pin SUB-D type female connector to interface with the electrical cabinet

offering 16 digital outputsand 2 anal og outputsfor servo drives (range: £10V.).

1- Main AC fuse. It hastwo 3.15Amp./250V . fast fuses (F), one per AC line, to protect
themain AC input.

2- AC power connector To power the CNC. It must be connected to the power
transformer and to ground.

3- Ground terminal. It must be connected to the general machine ground point. Metric
6.

4- Fuse. 3.15Amp./250V fast fuse (F) to protect theinternal 1/O circuitry of the CNC.

5- Lithium battery. Maintainsthe RAM datawhen the system's power disappears.

6- Adjustment potentiometers for the analog outputs. ONLY TO BE USED BY
THE TECHNICAL SERVICE DEPARTMENT.

7- 10dip-switches. Thereare2 under each feedback connector (A1thruA5) andthey are
utilized to set the CNC according to the type of feedback signal being used.

8 CRT brightnessadjustment potentiometer

9 Heat-gnk.

Atention:

f Do not manipulate the connectorswith the unit connected to main AC

power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

Page
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1.3.1 CONNECTORS Al, A2, A3, A4
They are 15-pin SUB-D type femal e connectors used to connect the feedback signals.

Connector Al for X axisfeedback signals.
Connector A2 for Y axisfeedback signals.
Connector A3 for Z axisfeedback signals.

Connector A4 for W axis feedback signals.

* F X X

The cable must have overall shield. Therest of the specifications depend on the feedback
system utilized and the cablelength required.

Itishighly recommendedto runthesecablesasfar aspossiblefrom the power cablesof the

machine.
PIN SIGNAL AND FUNCTION
1 A
2 A Differential square-wavefeedback signals
3 B
4 B
5 lo Machine Reference Signal's (marker pul ses)
6 o
7 Ac Sine-wavefeedback signals
8 Bc
9 +5V. Power to feedback system.
10 Not connected.
11 ov. Power to feedback system.
12 Not connected.
13 -5V. Power to feedback system.
14 Not connected.
15 CHASSIS | Shied
Atention:

Whenusing square-waverotary encoders, their signalsmust be TTL compatible.
Encoders with open collector outputs MUST NOT be used.

A Do not manipulate the connectorswith the unit connected to main 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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1.3.1.1 DIP-SWITCHES FOR CONNECTORS Al, A2, A3, A4

Thereare2dip-switchesbel ow each feedback input connector (A1thruA4) tosetthe CNC
according to the type of feedback signal being used.

Switch 1 indicateswhether the feedback signal issine-wave or square-wave and switch 2
indicateswhether thefeedback signal issingle- or double-ended (differential).

The possible types of feedback signalsto be used at connectors Al thru A4 are:
* Sine-wave (Ac, Bc, 10)
*  Single-ended square-wave (A, B, 10) - _
* Double-ended (differential) square-wave(A, A, B, B, lo, l0)

To select the type of signal for each axis, use the switch combinations below:

Dip-switch SIGNAL AND FUNCTION
1 2
ON ON Single-ended sine-wavesignal (Ac,Bc,l0)
ON OFF Double-ended sine-wave signal " Not allowed"
OFF ON Single-ended square-wavesignal (A,B,10) o
OFF OFF Double-ended square-wave (A, A,B, B, lo, 10)

Thereisalabel next to each dip-switch pair indicating the meaning of each switch.

OFF (ON)
N T
. AA—BB-Iolo E- 2| A-B-I0
g
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1.3.2 CONNECTOR A5

Itisa15-pin SUB-D type female connector for the 5th axis (V) feedback signal.
It doesnot accept sine-wave signals.

When using the spindle encoder and an el ectronic handwheel, the CNC will only control
up to 4 axes. This connector will then be used for the spindle encoder or the electronic

handwheel (the other device will be connected to A6).

The cable must have overall shield. Therest of the specifications depend on the feedback

system utilized and the cablelength required.

Itishighly recommendedto runthesecablesasfar aspossiblefrom the power cablesof the

machine.
PIN SIGNAL AND FUNCTION
1 A
2 A Double-ended square-wavesignal .
3 B
4 B
5 lo Machine Reference signals(marker pulse)
6 [o]
7 Microlo | "V" axishome switch input.
8 ov. "V" axis home switch OV input. (elec.cabinet)
9 +5V. Power to feedback system.
10 Not connected.
11 ov. Power to feedback system.
12 Not connected.
13 -5V. Power to feedback system.
14 Not connected.
15 CHASSIS | Shield.
Atention:

power

Whenusing square-waverotary encoders, their sgnalsmust be TTL compatible.
Encoders with open collector outputs MUST NOT be used.
A Do not manipulate the connectorswith the unit connected to main AC
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

CONFIGURATION OF THECNC
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1321 DIP-SWITCHES FOR CONNECTOR A5

Thereare 2 dip-switchesbel ow thisfeedback i nput connector to set the CNC according to
the type of feedback signal being used.

Switch 1 indicateswhether the feedback signal issine-wave or square-wave and switch 2
indicateswhether thefeedback signal issingle- or double-ended (differential).

The possible types of feedback signalsto be used at connector A5 are:

* Single-ended square-wave (A, B, 10) B
* Double-ended (differential) square-wave (A, A,B, B,lo, 10)

To select thetype of signal for each axis, use the switch combinations below:

Dip-switch SIGNAL AND FUNCTION
1 2
ON ON Single-ended sine-wave signa " Not allowed"
ON OFF Double-ended sine-wave signa " Not allowed"
OFF ON Single-ended square-wavesignal (A,B,10) -
OFF OFF Double-ended square-wave (A, A,B, B, lo, 10)

Thereisalabel next to each dip-switch pair indicating the meaning of each switch.

OFF ON
o e WY
. AA—BB-Iolo E- 2| A-B-I0
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1.3.3 CONNECTOR A6

Itisa9-pin SUB-D typefemal e connector to connect the spindle encoder or the electronic
handwheel and atouch probe. It does not take sine-wave signals.

The cable must have overall shield. Therest of the specifications depend on the feedback
system utilized and the cablelength required.

Itishighly recommendedto runthesecablesasfar aspossiblefromthe power cablesof the
machine.

Therearetwo probeinputs(5V and 24V) and the OV of theexternal power supply must be
connected to the "probe OV input” (pin 8).

The appendix of the manual includes information about these probe inputs as well as
recommended probe connection diagrams.

All cableshieldsmust beconnectedtoground ONLY at the CNC end through the connector
leaving the other end of the cable not connected. Thewiresof ashielded cablemust not be
unshielded (sticking out) for morethan 75mm (about 3 inches).

PIN SIGNAL AND FUNCTION
1 A Square-wave signalsfromthe spindle
2 B encoder or from the el ectronic handwheel
3 o Home marker pulse (Machine Reference)
4 +5V. Power to spindle encoder or handwheel
5 ov.
6 PROB 5 | Probeinput: 5V.TTL
7 PROB 24 | Probeinput: 24 Vcc
8 0 PROB | Probeinput: 0V.
9 CHASSIS | Shidld.

Atention:

Whenusing square-waverotary encoders, their signalsmust be TTL compatible.
Encoderswith open collector outputs MUST NOT be used.

When using a FAGOR 100P handwheel, the axis selector signal must be
connected to pin 3.

Do not manipulate the connectorswith the unit connected to main AC
power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.
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1.3.3.1 MACHINEWITH "V" AXIS' AND HANDWHEEL OR SPINDLE
ENCODER

Whenusinga"V" axis, machine parameter P616(4) must be set to "1". Inthiscaseg, itis
possible to use connector A6 to connect the el ectronic handwheel or the spindle encoder;
but not both at the sametime.

Al | A2 |A3 [A4 | A5 A6

X1Y [Z |W ]|V S

X1Y [Z |W ]|V Handwheel

Machine parameter P800 must al so be set with the corresponding valueto indicate which
one of themisbeing connected.

1.3.3.2 WITHOUT "V AXIS' AND WITH ELECTRONIC HANDWHEEL
OR SPINDLE ENCODER

Whenthemachinedoesnot havea™"V" axis, machine parameter P616(4) must besetto"0".
Inthiscase, itispossibleto connect the el ectronic handwhesel or the spindleencoder or both
at thesametime.

It is also possible to select the connector (A5 or A6) where each device is being
connected.

Al | A2 [A3 |A4 A5 A6
X Y Z |W Handwhesl S
X Y Z |W S Handwhesl
Page Chapter: 1 Section:
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1.3.4 RS232C CONNECTOR

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

The cable shield must be soldered to pin 1 at the CNC end and to the metallic housing 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 — Not connected
9 DTR Data Terminal Ready

SUGGESTIONS FOR THE RS232C INTERFACE

*

Connect/disconnect peripheral.

A The CNC must be powered off when connecting or disconnecting any

peripheral through thisconnector.

Cablelength. EIA RS232C standards specify that the capacitance of the cable must
not exceed 2500pF; therefore, sinceaverage cabl eshaveacapacitance between 130pF
and 170pF per meter, the maximum length of the cabl e shoul d not be greater than 15m
(49ft).

For greater distances, itissuggestedtointercalate RS232C-to-RS422A signal converters
(andvice-versa). Contact the corresponding distributor.

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

Use shielded 7-conductor cable of 7* 0.14mm?2 section.

Transmission speed (baudr ate). Thebaudratenormally used with peripheral sis9600
baud.

All unused wires should be grounded to avoid erroneous control and datasignals.
Ground connection. Itissuggested toreferenceall control and datasignalstothesame

ground cable (pin 7 GND) thus, avoiding reference points at different voltages
especialy inlong cables.
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RECOMMENDED CONNECTIONS FOR THE RS232C INTERFACE

*  Completeconnection

CNC PERIPHERAL
9 pin connector 25 pin connector
HOUSING
FG loﬁ‘ ______________ ( o1 FG
TxD 20— ,' '\ >< !' " <+—02 TxD
RxD 30—a—— ——p—03 RxD
RTS 40— ¢ <04 RIS
CTS 50—=a——1+ —H—»——05 CTS
DSR 60— '\ ,' S ‘| ,' » 06 DSR
DTR 90—»— ——4—0 20 DTR
GND 70— T o7 GND

*  Simplified connection

Tobeusedwhentheperipheral or thecomputer meetsoneof thefollowingrequirements:
- It doesnot havethe RTSsignal.

- Itisconnected viaDNC.

- Thereceiver can receive data at the selected baudrate.

CNC PC/AT COMPUTER
9 pin connector 9 pin connector
HOUSING
FG 10— _____________ ( o1 FG
TxD 20——1 L1032 RxD
RxD 30—a— —T——<—03 TxD
CTS 50— : 'I : : —o08 CTS
DSR 60— ! ! ' ' ——06 DSR
DTR 90— ! ! 'l L—04 DTR
GND 70 — - 05 GND
M e e e - v
CNC PC/XT/PS2 COMPUTER
9 pin connector 25 pin connector
HOUSING
FG 10— _____________ ( o1 FG
TxD 20— ) >< =) 4+—0 2 TxD
RxD 30—a—— —T—»—03 RxD
CTS 50— i ': Il i —o05 CTS
DSR 60— ! ! 1 1 —o06 DSR
DTR 90— ! ! ' L—o0 20 DTR
GND 70 — — O7 GND

equipment in case there should be any discrepancy.
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MACHINE ENCLOSURE

PERIPHERAL

DEVICE
CNC 9 Pin Male 25 Pin Female | 25 Pin Male 25 Pin Male
D_SUB D_SUB D_SUB D_SUB
(Connector X3)| CONNECTOR CONNECTOR CONNECTOR %¢ CONNECTOR
1 o 1 \/ 1
FG e __ CABLE_ ® __ _CABLE ® FG
TxD =§ {“\ 7{\ =§ > h i —og TxD
b & Il T oa| 11 R P
RTS -2 ! L -2 - <@ RIS
CTS @ — — ® <+ —+—»—1-—® CTS
DSR @8 H et H -5—e DSR
DTR o ¥ i e i 1
e VA kY] e VA iV e
Not Used e 8

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

BEFORE MAKING THE CABLE ASSEMBLY

MACHINE ENCLOSURE

FERSONAL COMPUTER

sk

chassis in order Lo improve lranemissions

[l la recommaended lo conmect the cable ahleld 1e the Perlpberal devlee or

PC/XT/PS2
CHNC 9 Pln Mele #5 Plu Female | #5 Plu Male a5 Blu M/F
n_sUE D_aus [ FUE [_2UB
(Connector X3} conuecToR COMMECTOR CONYECTOR )l rconweCTaR
1 1 ]
o e CABLE A CAELE e TG
o me--meo--- 7 = D el 4 2
TxD o - -5 g TxD
RxD o2 /1 M gal I NI R
RTY ol L W sl N N 1 e RTS
crs-g - — t: i I % CT3
DER @ — — 5 o o ® DSR
ot 82 [l | 20 | | 20 o orR
GND w7 u lyr 57 U LJ 8 GND
Nl Ugedesg( "~ °°°°°°°° o TTTTTTTOT
HOTE: YERIFY THE GEMDER OF THE JERLAL PORT COWNECTOR USED ON YOUR PERSOMAL COWFPUTER
BEFZJRE MAKING THE CABLE ASSEMBLY
MACHINE ENCLOSURE PERSDNJ"F&JIE /%%MPUTER
N § P Hale 25 Pin Female | 25 P Male 2 Fin Mal
D_IUE D_sup D_SUB [_EUB
tConnector X3} commecror COMMECTOR DONNECTOR *L  CoNNECTOR
PG ‘—;—)T___ffﬁ@___j{ ‘; }\____@*P';ﬂ___ [ é & D Carrier Deteel
TxD & L BxD
RxD 82 i il ot ! D S;Tx]}
—— Il L el [ [l 7 e BTS
CTSag — — -g U | gzm‘s
DER — — & oo oo » D3R
OTE a2 ] | ) - 20 I L E S
GND 8L L'_r U i Lu[ L" D g GND
WNel UVaed@sg| "~~~ "~~—"—/" [ TTTTTTTTTT % & Rl FRing lodicator

Personal Computer
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1.35 R$485 CONNECTOR
Itisa9-pin SUB-D type female connector to connect the RS485 serial line.
This serial line is used to integrate the CNC into the FAGOR LOCAL AREA

NETWORK éLAN) in order to communicate with other FAGOR CNCs and PLCs
(FAGOR PLC 64).

Y
Z

SIGNAL FUNCTION
Not connected

Not connected
TxD Transmit Data
Not connected
Not connected
Not connected
Not connected
TxD Transmit Data
Not connected

O O NOO OB WNF

Atention: Do not manipulate the connectors with the unit connected to main AC
power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

For betterimmunity of theRS485 serial lineagainst conducted el ectromagnetic
disturbances, it isrecommended to solder the cable mesh to the metal hood
of the connector.

1351 RECOMMENDED CABLE FOR THE R$S485
TECHNICAL CHARACTERISTICS
CABLE “TWINAXIAL”

SPECIFICATIONS
Type: 02 AWG twisted 7x28
Conductor | Material: Copper (only one stained wire)
Resistance; Max 11 L per every 305m. (1000 ft)
Insulator Materia: Teflon
Materia Stained copper
. Type Braid 34 AWG. 8 ends/ 16 carriers
Shields Cover Minimum 95%
Resistance Maximum 3L per every 305m. (1000 ft)
. Materia: Teflon
Covering | outside diameter | Nominal 7mm. (0.257inches)
Capacitance Maximum 53,1 pF/m (16.2 pF/ft)
Impedance 107+ 5% Ohm at 1 MHz.
Page Chapter: 1 Section:
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1.3.6  CONNECTOR 1/0 1
Itisa37-pin SUB-D type female connector to interface with the el ectrical cabinet.

Pin SIGNAL AND FUNCTION
1 ov. Input from external power supply
2 T Strobe Output. The BCD outputs represent atool code.
3 S Strobe Output. The BCD outputs represent a spindle speed code.
4 M Strobe Output. The BCD outputs represent an M code.
5 Emergency Output.
6 W Enable Output.
Threading ON
7 Z Enable Output.
8 Y Enable Output.
9 X Enable Output.
10 X home switch Input from machinereference switch.
11 Y homeswitch Input from machinereference switch.
12 Z home switch Input from machinereference switch.
13 W home switch Input from machinereference switch.
14 Emergency Stop Input.
15 Feed Hold Input.
Transfer inhibit
M-done
16 Stop Input.
Emergency subrout.
17 Start Input
Rapid JOG
Enter in Play-back
18 Block Skip Conditional Input
19 DRO Input. The CNC actsasaDRO
20 MST80 BCD coded output, weight: 80
21 MST40 BCD coded output, weight: 40
22 MST20 BCD coded output, weight: 20
23 MST10 BCD coded output, weight: 10
24 MSTO08 BCD coded output, weight: 8
25 MST04 BCD coded output, weight: 4
26 MST02 BCD coded output, weight: 2
27 MSTO1 BCD coded output, weight: 1
28 CHASSIS Connect all cable shieldsto this pin.
29 24V, Input from external power supply.
30 +10V Analog output for X axis servo drive.
31 ov. Analog output for X axis servo drive.
32 +10V Analog output for Y axis servo drive.
33 ov. Analog output for Y axis servo drive.
34 +10V Analog output for Z axis servo drive.
35 ov. Analog output for Z axis servo drive.
36 +10V Analog output for the spindle drive.
37 ov. Analog output for the spindle drive.
Atention:
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.
Do not manipulate the connectors with the unit connected to main AC power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.
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1.3.6.1 [INPUTS OF CONNECTOR I/0 1
OVvV. Pinl

INPUT from external power supply.

X AXISHOME SWITCH Pin 10
ThisINPUT must behigh (24V) aslong asthemachinereferenceswitchfor the X axis
ispressed.

Y AXISHOME SWITCH Pinll
ThisINPUT must behigh (24V) aslong asthemachinereferenceswitchfor theY axis
ispressed.

Z AXISHOME SWITCH Pin12
ThisINPUT must behigh (24V) aslong asthemachinereferenceswitchfor theZ axis
ispressed.

W AXISHOME SWITCH Pin13

ThisINPUT must behigh(24V) aslong asthemachinereferenceswitchfor theW axis
ispressed.

EMERGENCY STOP Pinl4
ThisINPUT must be normally high (24V).

When set low (0V), the CNC deactivates the axis enables and analog voltages, it
interrupts the part program execution and it displays ERROR 64 on the CRT.

It does not imply an emergency output (pin 5 of this connector).

Page Chapter: 1 Section:
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FEED HOLD / TRANSFER INHIBIT / M-DONE Pin15

ThisINPUT must benormally high (24V) anditsmeaning dependson thetypeof block
or function being executed at thetime.

* If while moving the axes this signal (FEED-HOLD) is set low (0V), the CNC
mai ntai nsthespindleturning and stopstheaxesbringing their anal og voltagesto OV
whilemaintainingtheir enablesactive.

When this input is brought back high (24V), the axes will resume their
movements.

* If whileexecutingamotionlessblock thissignal (TRANSFERINHIBIT) issetlow
(OV), the CNC interrupts the program execution at the end of the block currently
inexecution.

When this signal is brought back high, the CNC resumes program execution.

* The"M-DONE" signal is used when machine parameter P605(5) isset to"1".

The CNCwaitsfor theelectrical cabinet to executetherequested miscellaneous
M function. Inother words, it waitsfor the"M-done" input to be set high (24V).

STOP/ EMERGENCY SUBROUTINE Pin 16

ThisINPUT must be normally high (24V) and its meaning depends on the setting of
machine parameter "P727".

* P727=0. Thereisno emergency subroutine.

Whenthisinputisset low (OV), the CNC interruptsthe program execution just
asif the key were pressed at the OPERATOR PANEL.

Toresume program execution, it isnecessary to bring thisinput back high
(24V) and press the ‘ key at the OPERATOR PANEL.

*  P727 other than "0". Thereisan emergency subroutine.

When a down-flank (trailing edge or high-to-low transition) of this signal
(EMERGENCY SUBROUTINE) isdetected, the CNCinterruptsthe execution of
the current program and "jumps' to execute the subroutine whose number is
indicated by machine parameter P727.
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START / RAPID TRAVERSE / ENTER Pin17

This INPUT must be normally low (0V) and its meaning depends on the type of
operation sel ected.

* If an up-flank (leading edge or low-to-high transition) of thissignal (START)
is detected while in Automatic, Single Block or Dry-Run mode, the CNC
considersthat the external CY CLE START key ispressed and it behavesasif
the key were pressed at the OPERATOR PANEL.

However, todisablethe  [C1J] key of the OPERATOR PANEL in order to
only usethisinput, set machine parameter P618(1) to"1".

* When machine parameter P609(7) has been set to "1" and thisinput (RAPID
TRAVERSE) is high (24V), the CNC acts asif the key were pressed.

The CNC will perform al G01, GO2 and GO3 movements at 200% of the
programmed feedrate F. If the resulting feedrate is greater than the maximum
established by machineparameter P708, the CNCwill issuethecorrespondingerror

message.

Also, inthe JOG modeand whilethisinputismaintained high (24V), al movements
will be carried out in rapid (GOO).

* |f whilein PLAY BACK mode and being machine parameter P610(3) set to 1",
the CNC detects an up-flank (leading edge or low-to-high transition) at thisinput,
it actsasif the[ENTER] key were pressed.

Whileinactive, thisinput must be connected to OV through a 10K Ohm resistor.

CNC

17
O 24V

L1
o o | O
I—Q_ov

25m109

BLOCK SKIP (Conditional input) Pin 18

Every time the CNC executes the miscellaneous function MO1 (conditional stop), it
anayzesthestatusof thisinput. If high (24V), the CNC will interrupt the execution of
theprogram.

By thesametoken, every timethe CNC must executeaconditional block, itwill analyze
the status of thisinput and it will execute the block if thisinput ishigh (24V).

When the JOG mode is selected, the CNC analyzes the status of thisinput. If active,
(high) the CNC ignoresthe key.

DRO (DRO mode) Pin19

If thisinput is set high (24V) while in the JOG mode, the CNC actsasa DRO.

Page
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1.3.6.2 OUTPUTS OF CONNECTOR 1/0 1
T Strobe Pin2

TheCNC setsthisoutput high (24V) whenever it sendsatool code(T function) viathe
BCD outputs (pins 20 thru 27).

SStrobe Pin3

The CNC sets this output high (24V) whenever it sends a spindle speed code (S
function) viathe BCD outputs (pins 20 thru 27).

M Strobe Pin4

The CNC sets this output high (24V) whenever it sends an M function code viathe
BCD outputs (pins 20 thru 27).

EMERGENCY Pin5

The CNC activates this output whenever it detects an alarm condition or internal
emergency.

Thisoutput isnormally high (24V) or low (0V) depending on the setting of machine
parameter P605(8).

W AXIS ENABLE / THREADING ONPIn6
The function of thisOUTPUT depends on the axes controlled by the CNC.

WhentheW axisisused, the CNC setsthisoutput (W ENABLE) high (24V) whenever
the W axisdrive must be enabled.

WhentheW axisisnot used (3-axismachine, machineparameter P11=0), the CNC sets
this output (THREADING ON) high (24V) whenever an electronic threading block
(G33) isbeing executed.

Z AXIS ENABLE Pin7
The CNC setsthisoutput high (24V) to enable the Z axis servo drive.

Y AXIS ENABLE Pin8
The CNC setsthisoutput high (24V) to enablethe Y axis servo drive.

X AXIS ENABLE Pin9

The CNC setsthisoutput high (24V) to enable the X axis servo drive.
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MST80 Pin20
MST40 Pin21
MST20 Pin22
MST10 Pin23
MST08 Pin24
MST04 Pin25
MST02 Pin26
MSTO01 Pin27

The CNC usesthese outputsto indicateto theelectrical cabinettheM, Sor T function
that has been selected.

This information is BCD coded and the significance (weight) of each output is
expressed by the corresponding mnemonic.

For example, to select thefirst spindle speed range, the CNC sendsthe M41 code out
totheelectrical cabinet.

MST80 MST40 MST20 MST10 MST08 MST04 MST02 MSTO1
0 1 0 0 0 0 0 1

Together with these signals, the CNC will activatethe"M Strobe”, "T Strobe" or 'S
Strobe" output to indicate the type of function being selected.

CHASSIS Pin28

This pin must be used to connect all cable shieldstoit.

Analog voltagefor X £10V. Pin 30
Analog voltagefor X 0V. Pin31

Theseoutputsprovidetheanal ogvoltagefor the X axisservodrive. Thecableusedfor
this connection must be shielded.

Analog voltagefor Y +10V. Pin 32
Analog voltagefor Y O0OV. Pin33

Theseoutputsprovidetheanal ogvoltagefor theY axisservodrive. Thecableusedfor
this connection must be shielded.

Analog voltagefor Z +10V. Pin 34
Analog voltagefor Z 0V. Pin35

Theseoutputsprovidetheanalogvoltagefor theZ axisservodrive. Thecableusedfor
this connection must be shielded.

Spindleanalog voltage +10V. Pin 36
Spindleanalog voltage  OV. Pin 37

Theseoutputsprovidetheanal og voltagefor the spindledrive. Thecableusedfor this
connection must be shielded.
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1.3.7 CONNECTOR I/O 2

Itisa25-pin SUB-D type female connector to interface with the el ectrical cabinet.

PIN SIGNALANDFUNCTION

1 ov. Input from external power supply.

2 ov. Input from external power supply.

3 Output M1 Vaue of bit 1 of the decoded M function table.

4 Output M2 Vaue of bit 2 of the decoded M function table.

5 Output M3 Vaue of bit 3 of the decoded M function table.

6 Output M4 Vaue of bit 4 of the decoded M function table.

7 Output M5 Vaue of bit 5 of the decoded M function table.

8 Output M6 Vaue of bit 6 of the decoded M function table.

9 Output M7 Value of bit 7 of the decoded M function table.

10 Output M8 Value of bit 8 of the decoded M function table.

11 Output M9 Vaue of bit 9 of the decoded M function table.

12 Output M10 | Value of bit 10 of the decoded M function table.
V Enable

13 Output M11 | Value of bit 11 of the decoded M function table.
Addit. data

14 oV Analog voltage output for V axis servo drive.

15 +10V. Analog voltage output for V axis servo drive.

16 CHASSS Connect all cable shieldsto this pin.

17 oV Analog voltage output for W axis servo drive.

18 +10V. Analog voltage output for W axis servo drive.

19 24V, Input from external power supply.

20 24V, Input from external power supply.

21 JOG Output. JOG modeis selected.

22 Output M15 | Value of bit 15 of the decoded M function table.
Magaz. Rot.

23 Output M14 | Value of bit 14 of the decoded M function table.
Reset

24 Output M13 | Value of bit 13 of the decoded M function table.
CycleOn
Automatic
GO0

25 Output M12 | Value of bit 12 of the decoded M function table.
Vertical axis

Atention:

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.

Do not manipulate the connector swith the unit connected to main AC

power
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

CONFIGURATION OF THECNC
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1371

OUTPUTS OF CONNECTOR 1/0 2

" Decoded M" outputs Pins3,4,5,6,7,8,9,10, 11, 12, 13, 22, 23, 24, 25

These OUTPUTS provide the values indicated at the table corresponding to the
selected M function.

For example: If thetable corresponding to function M41 has been set asfollows:

M41 100100100100100 (outputsto beactivated)
00100100100100100 (outputsto be deactivated)

Every timethisM41 function is executed, the CNC will act asfollows:

MO01 | M02 | MO3 | M04 | MO5 | MO6 | MO7 | MO8 | M09 | MI10 | MIl | MI2 | M13 | Ml4 | MI15

Pin 1702 3 4 5 6 7 8 9 10 11 12 13 25 24 23 22

at 24v X X X X X

at v X X X X X

Not
modified

OutputsM10/V axisEnable  Pin12

This output provides the value of bit 10 of the decoded table corresponding to the
selected M function.

WhentheV axisisbeing used, thisoutput will beutilized asEnablesignal for thisaxis.

Therefore, When havingaV axis, be careful not to set the bit of the decoded M table
which corresponds to this M 10 output since the CNC will activateit in both cases.

OutputsM 11/ Additional data  Pin13

This output provides the value of bit 11 of the decoded table corresponding to the
selected M function.

When operating with M 06 and RANDOM tool magazine, the CNCwill set thisoutput
high (24V) whenever a SPECIAL TOOL is selected.

If the tool magazine being used isNOT RANDOM and the MO6 function requires a
special treatment (prior tool positioning, etc.), machineparameter P603(2) must beset
to"1" and the CNC will set this output high (24V) every time MO6 is selected.

Caremust betaken when having one of these optionsnot usethe bit of the decoded M
table corresponding to this output M 11 since the CNC will activateit in both cases.
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V axisanalog voltage +10V. Pin 15
V axisanalogvoltage  OV. Pinl14

Theseoutputsprovidetheanal og voltagefor theV axisservodrive. Thecableusedfor
this connection must be shielded.

W axisanalog voltage +10V. Pin18
W axisanalogvoltage 0V. Pin17

Theseoutputsprovidetheanal og voltagefor theW axisservodrive. Thecableusedfor
this connection must be shielded.

JOG Pin21
The CNC setsthis OUTPUT high (24V) whenever the JOG mode is selected.
OutputsM 15/ Tool magazinerotatingdirection  Pin 22

ThisOUTPUT providesthe value of bit 15 of the decoded M table corresponding to
the selected M function.

If machine parameter P605(7) is set so the tool magazine rotates in the quickest
direction, thisoutput will indicatetherotating direction. If thetool magazineisturning
inthepositivedirection (counting up), thisoutput will besetlow (0V) andif itisturning
in the negative direction (counting down), this output will be set high (24V).

Caremust betaken, when having thisoption, not to usethe bit of the decoded M table
corresponding to this output M 15 since the CNC will activateit in both cases.

OutputsM14/RESET Pin23

ThisOUTPUT providesthe value of bit 14 of the decoded M table corresponding to
the selected M function.

If machineparameter P609(3) issetto" 1" toprovideaRESET pul se, thispositivereset
pulse will be output every time the CNC executesa RESET.

Caremust betaken, when having thisoption, not to usethe bit of the decoded M table
corresponding to this output M 14 since the CNC will activateit in both cases.
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OutputsM13/CYCLE ON/AUTOMATIC /GO0 Pin24

ThisOUTPUT providesthe value of bit 13 of the decoded M table corresponding to
the selected M function.

If machine parameter P611(1) is set to "1" so the CNC provides the status of the
CYCLEON signal, thisOUTPUT will be set high (24V) every time a part-program
block isbeing executed.

If machine parameter P611(6) is set to "1" so the CNC provides the status of the
AUTOMATIC signal, this OUTPUT will be set high (24V) whenever the
AUTOMATIC mode of operation is selected.

If machine parameter P613(4) isset to"1" so the CNC providesthe status of the GOO
signal, thisOUTPUT will be set high (24V) whenever the CNC is executing arapid
positioning move (G00).

Caremust betaken, when having one of these options, not to usethebit of thedecoded
M table corresponding to thisoutput M 13 sincethe CNC will activateit in both cases.

OutputsM 12/ Vertical axismovement Pin 25

ThisOUTPUT providesthe value of bit 12 of the decoded M table corresponding to
the selected M function.

If machine parameter P613(2) isset to"1" in order for the CNC to provide the status
of thevertical axismovement, thisoutput will indicatethedirection of that movement.
If theaxisismoving inthe positivedirection (counting up), thisoutput will be set low
(OV) anditwill beset high (24V) if movinginthenegativedirection (counting down).

Caremust betaken, when having this option, not to usethe bit of the decoded M table
corresponding to this output M 12 since the CNC will activateit in both cases.

Page

Chapter: 1 Section:
CONFIGURATION OF THE CNC CONNECTORI/02




2. POWER AND MACHINE INTERFACE

Atention:

Power switch o _
This power switch must be mounted in such a way that it is esaily

accessed and at a distance between 0.7 meters (27.5 inches) and 1.7
meters (5.5 ft) off the floor.

Intall this unit in the proper place
It is recommended to install the CNC away from coolants, chemical
products, possible blows etc. which could damage it.

2.1 POWER INTERFACE
Therear of the 8025 CNC has athree-prong connector for AC and ground connection.

This connection must be done through an independent shielded 110V A transformer
with an AC output voltage between 100V and 240V +10% -15%.

The power outlet to connect the equipment must be near it and easily accessible.

In case of overload or overvoltage, it is recommended to wait for 3 minutes before
powering the unit back up in order to prevent any possible damage to the power

supply.

2.1.1 INTERNAL POWER SUPPLY
Inside the 8025 CNC there is a power supply providing the required voltages.

Besides the 2 outside AC power fuses (one per line), it has a5 Amp. fuse inside to
protect it against overcurrent.

N\

e

+12vO [ +12V Indicator led
+ O [ +5V Indicator led
-v O | —5V Indicator led
-15O | —15V Indicator led
+15v0 [ +15V Indicator led

] i
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2.2 MACHINE INTERFACE

2.2.1 GENERAL CONSIDERATIONS

The machine tool must have decoupled all those elements capable of generating
interference (relay coils, contactors, motors, etc.).

*  D.C. Relay cails.
Diode type 1N4000.
*  A.C.relay coils

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

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

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

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

Ground connection.
It is imperative to carry out a proper ground connection in order to achieve:
* Protection of anybody against electrical shocks caused by a malfunction.

* Protection of the electronic equipment against interference generated by the
proper 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.

Use large section cables for this purpose in 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), the signal cables require additional protection.

This is generally achieved by using twisted-pair cables which are also covered
with anti-static shielding mesh-wire. This shield must be connected to a specific
point avoiding ground loops that could cause undesired effects. This connection
is usually done at one of the CNC's ground points.
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Each element of the machine-tool/CNC interface must be connected to ground
via the established main points. These points will be conveniently set close to
the machine-tool and properly connected to the general ground (of the building).

When a second point is necessary, it is recommended to join both points with a
cable whose section is not smaller than 8 mm2.

Verify that the impedance between the central point of each connector housing
and the main ground point is less than 1 Ohm.

Ground connection diagram

MACHINE SERVO DRIVES
Axes+Handwheels+Spindle Axes + Spindle
\7\\7\ \7\\7\ \g\\i\ \7\\ | \7\\¥\ \7\\7\
O O O, O
Al Aé A3 ‘A:L .A5 AB 3631 3233 3435 3637 1415 1718
1/01 1/02
INPUTS
OUTPUTS
T1 CNC 8025M S =t
| Nl —
@D . 1/0 1 \j ZE\ F(\']L =
o /0 2
24V 24V | ———
ov ov
RS 232C RS 485 i
& b
1! ]!
jl :>Ll
PERIPHERAL PERIPHERAL
RS 232C RS 485
| |
dh ~+  Chassis
_ L
N =  Ground
8 @ Ground (for safety)
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2.2.2 DIGITAL OUTPUTS.

The CNC has several optocoupled digital outputs which may be used to activate
relays, deacons, etc.

These digital outputs, with galvanic isolation by optocouplers, can commutate D.C.
voltages supplied by the electrical cabinet of the machine.

The electrical characteristics of these outputs are:

Nominal voltage value +24V D.C.
Maximum voltage value +30V D.C.
Minimum voltage value +18 V D.C.
Output voltage Vcce.- 2V
Maximum output current 100 mA.

All outputs are protected by means of:

Galvanic isolation by optocouplers.

External 3A fuse for protection against output overload (greater than 125mA),
external power supply overvoltage (over 33V DC) and against reverse connection
of the external power supply.

2.2.3 DIGITAL INPUTS.

The digital inputs of the CNC are to used to "read" external devices.

All of them are galvanically isolated from the outside world by optocouplers.

The electrical characteristics of these inputs are:

Nominal voltage value +24V DC
Maximum voltage value +30 V.
Minimum voltage value +18 V.

High threshold voltage (logic state 1) over +18V.
Low threshold voltage (logic state 0) under +5V.

Typical input consumption 5 mA.
Maximum consumption per input 7 mA.

All inputs are protected by means of:

Galvanic isolation by optocouplers.
Protection against reverse connection of the power supply up to -30V.

A

Atention:

The external 24V power supply used for the digital inputs and outputs
must be regulated.

The OV point of this power supply must be connected to the main ground
point of the electrical cabinet.

Page
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2.24 ANALOG OUTPUTS.

The CNC has 6 anal og outputs which could be used to command servo drives, spindle
drives and other devices.

The electrical characteristics of these outputs are:

Analog voltage range: +10V.
Minimum impedance of the connected drive: 10 KOhm.
Maximum cable length without shield: 75 mm.

It is highly recommended to use the shielded cable connecting the shield to the
corresponding pin of the connector.

Atention:

It is recommended to adjust the servo drives so their maximum feedrate
(GOO0) is obtained at £9.5 V.

2.25 FEEDBACK INPUTS

The feedback inputs are used to receive sine-wave, single-ended and double-ended
square-wave signals coming from linear or rotary transducers (encoders).

Connector Al is used for the X axis feedback signals and it accepts sine-wave and
double-ended (differential) square-wave signals.

Connector A2 is used for the Y axis feedback signals and it accepts sine-wave and
double-ended (differential) square-wave signals.

Connector A3 is used for the Z axis feedback signals and it accepts sine-wave and
double-ended (differential) square-wave signals.

Connector A4 is used for the W axis feedback signals and it accepts sine-wave and
double-ended (differential) square-wave signals.

Connector A5 is used for the 5th axis (V) feedback signals and it accepts double-
ended (differential) square-wave signals.

Connector A6 is used for the spindle encoder or for the electronic handwheel and it
accepts single-ended (not differential) square-wave signals.

The electrical characteristics of these inputs are:

Sine-wave signals Supply voltage +5V.£5%
Maximum counting frequency  25KHz.

Square-wave signals Supply voltage +5V.+5%
Maximum counting frequency = 200K Hz.

It is recommended to use shielded cables for their connection connecting the shield
to the corresponding pin of the connector.
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2.3 SET-UP
2.3.1 GENERAL CONSIDERATIONS

Inspect the whole electrical cabinet verifying the ground connections BEFORE
powering it up.

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

Verify that the 24V external power supply used for the digital inputs and outputsis
REGULATED and that its OV are connected to the Main Ground Point.

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

L ook for short-circuitsin all connectors (inputs, outputs, axes, feedback, etc.) BEFORE
supplying power to them.

2.3.2 PRECAUTIONS

It is recommended to reduce the axis travel installing the limit switches closer to
each other or detaching the motor from the axis until they are under control.

Verify that there is no power going from the servo drives to the motors.
Verify that the connectors for the digital inputs and outputs are disconnected.

Verify that the feedback dip-switches for each axis are set according to the type of
feedback signal being used.

Verify that the E-STOP button is pressed.
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2.3.3 CONNECTION
Verify that the AC power is correct.

Being the CNC disconnected, power the electrical cabinet and verify that it responds
properly.

Verify that there is proper voltage between the pins corresponding to OV and 24V
of the connectors for the digital inputs and 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 tacho is operating properly.

Connect the AC power to the CNC. The CRT will show the model number and the
available software (for example: CNC8025-MS).

After a self-test, the CNC will show the message: "GENERAL TEST PASSED". If
there is any problem, the CNC will display the corresponding error message.
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2.3.4 SYSTEM INPUT/OUTPUT TEST

This CNC offers awork mode which allows the possibility to activate or deactivate
each one of the logic inputs and outputs of the CNC.

To do this, press the following keystroke sequence:

[OP MODE]
[9] (SPECIAL MODES)
[0] (TEST)

After the self-test, the CNC will show at the bottom of the screen a series of options
which may be selected by means of the corresponding softkey.

By pressing the [IN/OUT] softkey, it will show the status of the logic inputs and it
will be possible to change the status of the logic outputs.

Logic inputs
INPUT PIN FUNCTION
A 17 (110 1) |START
B 16 (/0 1) |STOP
C 15 (1/0 1) | FEEDHOLD
D 14 (1/0 1) | EMERGENCY STOP
E 13 (1/0 1) | W axis home switch
F 12 (1/0 1) | Z axis home switch
G 11 (1/0 1) |Y axis home switch
H 10 (1/0 1) | X axis home switch
I 19 (1/0 1) | DRO mode
J 18 (1/0 1) |Block skip (conditional stop)
K To be used only by the technical service
L To be used only by the technical service
M To be used only by the technical service
N To be used only by the technical service

The CNC will show at all times and dynamically the status of all these inputs.
To check a specific one, just actuate on the external push-button or switch
observing its behavior on the CRT.

Thevalueof "1" on the screen indicates that the corresponding input is receiving
24V DC and a"0" indicates that it doesn't.
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L ogic outputs

OUTPUT

ROW 1
PIN/FUNCTION

ROW 2
PIN/FUNCTION

VOZZIrX«—IOMMOUW@>

(2 1/01) T Strobe
(3 1/0 1) S Strobe
(5 1/0 1) Emergency
(6 1/0 1) W Enable
(7 1/01) Z Enable
(8 1/01) Y Enable
(9 /0 1) X Enable
(27 1/0 1) MSTO1
(26 1/0 1) MST02
(25 1/0 1) MST04
(24 1/0 1) MSTO08
(231/0 1) MST10
(221/0 1) MST20
(21 1/0 1) MST40
(20 1/0 1) MST80

1/0 2) Output
1/0 2) Output
1/0 2) Output
1/0 2) Output
1/0 2) Output
1/0 2) Output

1, decoded M
2, decoded M
4, decoded M
5, decoded M
6, decoded M
7, decoded M

(10 1/O 2) Output 8, decoded M
(11 1/0 2) Output 9, decoded M
(12 1/0 2) Output 10, decoded M
(13 1/0O 2) Output 11, decoded M
(25 1/0O 2) Output 12, decoded M
(24 1/0O 2) Output 13, decoded M
(23 1/0O 2) Output 14, decoded M
(22 1/0 2) Output 15, decoded M
(21 1/0 2) CNC in JOG mode

To check one of these outputs, select it with the cursor which may be moved by
means of the right and left arrow keys.

Once the desired output is selected, press 1" to activate it and "0" to deactivate
it. The CRT will show the status change.

It is possible to have several outputs active at the same time providing 24V at

their corresponding pins.

Once the INPUT/OUTPUT test is completed, disconnect the electrical cabinet and,
then, connect the input/output connectors as well as the feedback systems of the

axes to the CNC.

Then, connect the electrical cabinet and the CNC to AC power and activate the servo

drives.
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24 EMERGENCY INPUT/OUTPUT CONNECTION

The Emergency Input of the CNC is called EMERGENCY STOP (E-STOP) and
corresponds to pin 14 of connector 1/0O1. This input must normally have 24V DC.

The CNC processes this signal directly, therefore, whenever these 24V disappear, it
will issue EXTERNAL EMERGENCY ERROR (Error 64), it will deactivate the
axes enables and cancel the analog voltages for all the axes and the spindle.

It does NOT imply the emergency output (pin5).

The electrical cabinet interface must take into account all the external elements that
could cause this error.

For example, some of these elements may be:
*  The E-Stop button has been pressed.
*  An axistravel limit switch has been pressed.

*  An axis servo drive is not ready.

On the other hand, whenever a CNC detects an internal emergency error, it will
activate the EMERGENCY OUTPUT at pin 5 of connector 1/01.

Thisoutput will be normally high or low depending on the setting of machine parameter
P605(8).

There are some of the internal causes that can activate this output:
*  An excessive axis following error has occurred.
*  An axis feedback error has occurred.

*  There is erroneous data on the machine parameter table.

Page Chapter: 2 Section:
EMERGENCY I/O
10 POWER AND MACHINE INTERFACE CONNECTION




25m207ai

The recommended connection when P605(8)= 1 (output normally HIGH) is:
European Style:
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1/0 1 | RSE | J
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: Emergency Other
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| Button Buttons
[}
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l »
| N
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1 E St
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USA Style:
_______________________ 4
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I
]
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Chapter: 2 Section: Page
POWER AND MACHINE INTERFACE EMERGENCY 1/0 11
CONNECTION

ov



The recommended connection when P605(8)= 0 (output normally LOW) is:

European Style:

I
I
Pin 14 | RE
EMERGENCY STOP == 0, E ° o o 24V DC
/0 1 RSE | J
: Emergency Other
| Sto: Emergency
| Button Buttons
I
E RE
I
i ov
I
| Emergenc
\ » of elegctrigal
) cabinet
I
l »
| N
Pin 5 | RSE
EMERGENCY OUTPUT o : ov
| E St
] /0 1 | mergency siop
E )
USA Style:
_______________________ -
[}
[}
]
Pin 14 !
EMERGENCY STOP w-—® .
101 '
Pin 5 ! | cru Start won o htants Y
EMERGENCY OUTPUT —  p@ | . 24V
0 01 |
z ' '
E _______________________ _E _C|RIM Axes overtravel
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3. MACHINE PARAMETERS

Atention:

All unused machine parameters must be set to "0" to guarantee the proper
functioning of this CNC.

It is recommended to save the machine parameters of the CNC at a
peripheral device or computer in order to be able to recover them after
their accidental |oss.

Please note that some of the machine parameters mentioned here are
described in greater detail in the chapter on "CONCEPTS" in this manual.

3.1

INTRODUCTION

On power-up, the CNC performs a system hardware test. When completed, it displays
the model name and the message "GENERAL TEST PASSED" when successful and
the corresponding error message if otherwise.

In order for the machine-tool to be able to properly execute the programmed
instructions and recognize the interconnected elements, the CNC must "know" the
specific datafor the machine such as feedrates, accel eration ramps, feedback devices,
etc.

Thisdatais determined by the machine manufacturer and may be input via keyboard
or viathe RS232C serial line by setting the machine parameters.

To lock or unlock access to machine parameters, decoded "M" function table and to
the leadscrew error compensation tables, proceed as follows:

* Press the [OP M ODE] key.
Press [6] to select the Editing mode.

*  Pressthe softkey for [LOCK/UNL OCK]. The screen will show theword: "CODE:"
(password).

* Key in "PKJIY" and press [ENTER] to lock the access or key in "PKJIN" and
press [ENTER] to unlock the access.

When access to machine parameters is locked, only those regarding serial line
communications via RS232C may be changed.

CAUTION when using a CNC with an integrated PLC (CNC+PLCI)

When using this access locking code, the machine parameters, the decoded "M"
function table and the leadscrew error compensation tables are stored in EEPROM
memory.
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When using the access unlocking code, it recovers these previously stored tables
from the EEPROM memory.

Therefore, one must be careful and lock these tables before unlocking them.
Otherwise, the factory set values or other prelocked values, may be restored overwriting
the ones the manufacturer entered but did not lock.

To access the machine parameter table via keyboard, press the following keystroke
sequence:

[OP MODE] Shows the various operating modes
[9] Special modes
[1] General parameters
Page Chapter: 3 Section:
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3.2 OPERATING WITH PARAMETER TABLES

Once the machine parameter table has been selected, the operator may view the
following or previous pages by means of the up and down arrow keys.

To view a particular parameter, key in the desired parameter number and press
[RECALL]. The CNC will display the page corresponding to that parameter.

To EDIT a parameter, key in the desired number, press [=] and key in the value to
be assigned to that parameter.

Depending on the type of machine parameter selected, it could be assigned one of
the following types of values:

* A number P111 = 30000
* A group of 8 bits P602 = 00001111
* A character P105 =Y

Once the value of the parameter has been keyed in, press [ENTER] so it is entered
on the table.

If when pressing [=], the parameter being edited disappears from the screen, it means
that the machine parmeters are locked, therefore protected against modifications.

Every time a parameter bit is mentioned while describing the different machine
parameters, refer to this nomenclature:

P602 =00001111

| L— Bit1l
Bit 2
Bit 3

Bit 4
Bit 5
Bit 6
Bit 7
Bit 8
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3.3 GENERAL MACHINE PARAMETERS

P5

AC frequency

Possible values: 50 Hz. and 60 Hz.

P99 Language

Determines the language used by the CNC to show texts and messages on the

screen.
0 = Spanish.
1 = German.
2 = English.
3 = French.
4 = |talian.

P13 Measuring units (mm/inches)

P6

It determines the measuring units assumed by the CNC for machine parameters,

tool tables and work units at power-up, after executing M02 or M30 and after

RESET.

0 = Millimeters (G71).
1 = Inches (G70).

Theoretical or Real display

It determines whether the CNC will display the real axis position or the theoretical
position.

0 (REAL)= The CNC displays the real position values (coordinates).
1 (THEO)= The CNC displaysthe theoretical position values (ignoring the
following error).

P802 Protected program

It indicates the number of the program to be protected against being read or
edited.

It is given by an integer between 0 and 9999. If "0" is assigned, the CNC will
interpret that no program is to be protected.

It isrecommended to use this parameter to protect a program which contains the
subroutines associated with functions M06, M22, M23, M24, M25 and G74, as
well as those which should remain unseen by the operator.

The protected program will not be listed on the program directory and when
requesting a subroutine defined in this program, the CNC will show the text:

Page
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P619(1), P619(2) Monitor display color combination

These parameters are used by the CNC to select the color combination on a color
monitor. The possible values are:

P619(2) P619(1) Display color

0 0 Monochrome

0 1 Combination 1

1 0 Combination 2
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331 MACHINE PARAMETERS FOR AXIS CONFIGURATION

This CNC has 6 feedback inputs, A1 through A6, and the parametersindicated below
can be used to set the CNC for the type of machine being installed.

The possible axis combinations offered by this CNC are:

Al | A2 | A3 | A4 A5 A6
X1Y | Z2 | W \% S
X1Y | Z2 | W \% Handwheel
X1Y | Z2 | W S Handwheel
X1Y | Z | W Handwheel S

The"S' letter indicates that the feedback input is used to control the spindle. However,
it is possible to control the spindle without having to use that feedback device since
the CNC provides the corresponding analog voltage output at pins 36 and 37 of
connector 1/01.

P11 Number of axes controlled by the CNC

This CNC can interpolate up to 3 axes simultaneously; therefore, the W axis will
be incompatible the X, Y or Z axis as selected by this parameter.

The CNC does not control the W axis.

The CNC controls the W axis making it incompatible with the X axis
The CNC controls the W axis making it incompatible with the Y axis
The CNC controls the W axis making it incompatible with the Z axis

N<XOoO

P600(4) Machine type (mill or boring mill)

Depending on the type of machine available, the CNC assumesthe Z or Y axis
as the vertical axis of the machine.

0= Milling machine. Z as vertical axis.
1= Boring mill. Y as vertical axis.

P616(4) The CNC controlsthe V axis

0 = The CNC does not control the V axis.
1 = The CNC controls the V axis.

P612(1) Connector A6. Electronic handwheel or spindle
It indicates whether the handwheel or the spindle encoder is connected to connector
A6. When not having a fifth axis "V" (4-axis machine), connector A5 may be
used to connect the other device.

0 = Spindle encoder connected to A5 and Electronic handwheel to A6.
1 = Spindle encoder connected to A6 and Electronic handwheel to A5.
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P617(5), P605(6), P617(4), P611(4), P617(3) TheX,Y,Z, W,V axisisaDRO axis

It indicates whether the corresponding axisistreated as anormal axis (controlled
by the CNC) or a DRO axis (moved externally).

0 = Normal axis.
1 = DRO axis.

P618(6), P618(5), P618(4), P618(3), P618(7) Display of the X, Y, Z, W, V axis
It indicates whether the corresponding axis is displayed on the CRT or not.

0 = It is displayed.
1 =Itisnot displayed.

P600(3), P616(3) W, V axis, normal or positioning-only
It determines the type of axis being used. Normal or positioning-only.

A positioning-only axis does not admit circular interpolation nor tool radius
compensation.

0 = Normal axis.
1 = Positioning-only axis.

P600(1), P616(1) W, V axis, linear or rotary
It determines whether the axisis linear or rotary.

The position of arotary axisis shown in degrees, thus not being affected by the
mm/inch unit conversion. It does not admit tool radius compensation nor circular
interpolation.

0 = Linear axis.
1 = Rotary axis.

Note: Parameter P604(1) for W and P616(7) for V indicating feedback pulse
units must be set to "0" (mm) when rotary axis.

P600(2), P616(2) W, V rotary HIRTH axis
It determines whether it is a rotary axis with HIRTH toothing or not.

A HIRTH axis must be set as rotary (P600(1)= 1, P616(1)= 1) and it will only
admit whole degree movements between 0° and 360°.

O=Itisnot aHIRTH axis.
1=ItisaHIRTH axis.

The feedback resolution for a HIRTH axis must be in thousandths of a degree.
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P606(1) W axisrotary ROLLOVER

This parameter is used when the W axisisrotary (P600(1) = 1) and its displayed
position value is wanted to reset to 0° every time it reaches 360°.

0 = Itisnot ROLLOVER.
1 = 1t isROLLOVER. Position value rolls over from 359° to 0° and vice
Versa.

P619(8), P620(6) W,V axisrotary ROLLOVER positioning via shortest path
These parameterswill be used when the corresponding axisisrotary ROLLOVER
(P600(1)=1, P606(1)=1 and P616(1)= 1 respectively) and their programmed moves
are to be carried out in the shortest direction.

0 = The moves are not carried out in the quickest direction.
1 = The moves are carried out in the quickest direction.

P617(7) GANTRY axis
It determines whether the machine has a GANTRY axis or not.

0 = Thereis no GANTRY axis.
1 =Thereisa GANTRY axis.

With this CNC it is possible to have a pair of GANTRY axes:

* On 5-axis machines, it will consist of theV axis and its associated axis which
will be indicated by machine parameter P11.

* On 4-axis machines, it will consist of the W axis and its associated axiswhich
will be indicated by machine parameter P11.

When having a GANTRY axis, the CNC will not display the V or W axis and it
will not be possible to program it.

Also, when programming a movement of the main axis, the one set by parameter
P11, the CNC will apply the same move to both the main and the GANTRY
axes.

P805 Maximum coupling (slaving) following error for GANTRY axes.

It sets the maximum position difference tolerated between two GANTRY axes
as well as between two axes slaved by program (G77).

It is expressed in microns regardless of the type of work units being used.

Possible value: 0 thru 9999 microns
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3.3.2 INPUT/OUTPUT PARAMETERS
P605(8) Normal status of the Emergency output (pin 5 connector 1/0 1)
It determines whether the emergency output is normally low or high.
0 = Normally low (0V). An emergency situation will set thisoutput high (24V)

1 = Normally high (24V). An emergency situation will set this output low
(QV)

P609(7) Pin 17 of connector 1/0 1 as RAPID TRAVERSE (fast feed)

It determines whether the signal input at pin 17 of connector I/O1 is treated as
EXTERNAL CYCLE START or RAPID TRAVERSE.

0 = Itistreated as EXTERNAL CYCLE START.
1 =Itistreated as RAPID TRAVERSE.

If set as Rapid Traverse and while thisinput is active, the CNC will carry out all
GO01, G02 and GO3 moves at 200% of the programmed feedrate F.

By the same token, in the JOG mode and while thisinput is kept active, the CNC
will jog the axes in rapid GOO.

P610(3) Pin 17 of connector 1/0 1 as ENTER in PLAY-BACK mode

It determines whether or not the signal input at pin 17 of connector I/O1 istreated
as the ENTER key while in the PLAY-BACK mode.

0 = Itisnot treated as the ENTER key.
1 =Itistreated as the ENTER key.

P605(7) Pin 22 of connector 1/0 2 as " tool magazine turning direction”

It indicates, on machines with automatic tool changer, whether or not pin 22 of
connector 1/02 is used to indicate the turning direction of the tool magazine.

0 = Itisnot used as indicator of tool magazine turning direction.
1 = It isused asindicator of tool magazine turning direction.

If this parameter isset to "1", the output will go low (OV) to indicate the positive
turning direction (count-up) and it will go high (24V) to indicate the negative
turning direction (count-down).

It must be borne in mind that this pin is also used as output 15 of the decoded
M functions; therefore, it should not be set on the decoded M function table
when this parameter is set to indicate tool magazine turning direction (set to
n 1II).
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P609(3) Pin 23 of connector 1/0 2 as RESET output
Indicates whether there is or not a RESET output via pin 23 of connector 1/02.

0 = Itisnot used as RESET output.
1 =Itisused as RESET output.

It must be borne in mind that this pin is also used as output 14 of the decoded
M functions; therefore, it should not be set on the decoded M function table
when this parameter is set to output a RESET signal (set to "1").

P611(1) Pin 24 of connector 1/0 2 as CYCLE ON
P611(6) Pin 24 of connector 1/0 2 as AUTOMATIC
P613(4) Pin 24 of connector 1/0 2 as GO0

They indicate whether there is or not a CYCLE ON, AUTOMATIC or GO0
indicating output via pin 24 of connector 1/02.

The CYCLE ON signal will be active whenever the CNC is executing a block.

The AUTOMATIC signal will be active as long as the AUTOMATIC mode of
operation is selected.

The GO0 signal will be active as long as the CNC is moving an axis in rapid
(G00).

It must be borne in mind that this pin is also used as output 13 of the decoded
M functions; therefore, it should not be set on the decoded M function table
when this parameter is set for the output to indicate CY CLE ON, AUTOMATIC
or GOO. (setto"1").

0 = Used as output 13 of decoded M functions.
1 = Used asoutput indicating CY CLE ON, AUTOMATIC or GO0, and output
13 of decoded M functions.

When setting two or three of these parametersto "1", the CNC will only output
one of them "CY CLE ON" having the highest priority and "G00" the lowest.

CYCLEON -> AUTOMATIC -> GO0

P613(2) Pin 25 of connector I/O 2 as " Vertical axis movement" indicator
output

It determines whether or not pin 25 of connector 1/0O2 is used to indicate the
direction of the vertical axis movement. This output will be low (0V) for positive
direction (count-up) or high (24V) for negative direction (count-down).

0 = Itisnot used as vertical axis moving direction indicator output.
1 = Itisused as vertical axis moving direction indicator output.

It must be borne in mind that this pin is also used as output 12 of the decoded
M functions; therefore, it should not be set on the decoded M function table
when this parameter is set for the output to be used as vertical axis moving direction
indicator (setto"1").
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P617(8) M functions output in BCD or BINARY code
It determines whether the M function is output in BCD or Binary code via pins
20 thru 27 of connector 1/01.

0 = M function output in BCD code
1 = M function output in BINARY code

The significance or weight of each pin in both cases is as follows:

Pin M inBCD | M in BINARY
WEIGHT WEIGHT

27 1 1

26 2 2

25 4 4

24 8 8

23 10 16

22 20 32

21 40 64

20 80 128

For example: Depending on the type of code selected, the CNC will output the
M41 as follows:

Pin 2| 21| 22| 23| 24| 25 26| 27

BCD 0 1|1 0Of 0] O O 0| 1

Binary| O 0 1 0 1 0 0 1
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P605(5) The CNC waits for the down flank (trailing edge) at M-DONE input

25m8304i

It indicates whether it is necessary or not to wait for the down flank (24V-to-0V
transition) of the M-DONE signal (at pin 15 of connector I/O 1) in response to
an "S STROBE", "T STROBE" or "M STROBE" so the CNC resumes the
execution of such functions.

“P605(5)=0"

The CNC will send out to the electrical cabinet the BCD signals corresponding
totheM, Sor T code for aperiod of 200 milliseconds. Then, if the"M-DONE"
signal islow (0V), it will wait for it to be set high (24V) in order to consider
the M, S or T function done (completed).

AUXILIARY FUNCTION
EXECUTION
AT THE CNC

M,S,T QUTPUT |
SIGNALS :

STROBE | | |

|
MDONE — — — —|— — — — - : e
50 ms | 100 ms 50 ms | Wait |
e e ”

|
“P605(5)=1"

50 milliseconds after having sent the M, Sor T BCD signalsout to the electrical
cabinet, it sends out the corresponding "Strobe" signal.

Then, if the "M-DONE" signal is high (24V), the CNC waits for it to be set
low (OV).

Once the "M-done" signal is set low, the CNC continues maintaining the
"Strobe" signal active for another 100 milliseconds.

After deactivating the Strobe signal, the M, ST BCD code signals are kept
active for another 50 milliseconds.

After that time and if the "M-DONE signal islow, the CNC will wait until it
becomes high so it can consider the auxiliary function M, S or T completed.

AUXILIARY FUNCTION

EXECUTION | |
AT THE CNC = = mmmmm oo e oo oo e o e oo

[}
M,S,T OUTPUT i
SIGNALS e | :
| | |
STROBE ! | ! !
] , Tttt TTTTTTTT T j ] ]
| 1 | !
T | | ! -
§ M DONE [ | | !
———mAm————- - ! T -——=-
|50 ms) Wait . 100 ms 50 ms ; Wait )
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P609(5) Decoded M function code NOT output in BCD or BINARY.

When executing an M function which is decoded on the table, the CNC activates
the decoded outputs of connector 1/02.

This parameter determines whether or not the CNC activatesthe M-BCD outputs
of connector I/01 (pins 20 thru 27) besides the decoded M outputs of connector
1/02.

0 = It also outputs the M function in BCD or BINARY code.
1 = It does not output the M function in BCD or BINARY code.

P602(8), P602(7), P602(6), P602(5), P603(1) Feedback alarm cancellation of the
X,Y,Z,W and 5th axisrespectively

The CNC will show the axis feedback alarm when not receiving all its
corresponding feedback signals or when any of them is not within the permitted
levels.

This parameter indicates whether this feedback alarm is to be cancelled or not.

0 = The feedback alarm for the corresponding axis is not cancelled.
1 = The feedback alarm for the corresponding axis is cancelled.

If the feedback system being used only utilizes 3 square-wave signals (A, B and
|0), the corresponding parameter must be set to "1" (feedback alarm for that axis
cancelled).

It must be borne in mind that the 5th axis might be the V axis or the Spindle.

Chapter: 3 Section: Page
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3.3.3 HANDWHEEL PARAMETERS

P613(1) Electronic handwheel FAGOR 100P

It indicates whether the el ectronic handwheel being used isa FAGOR 100P model
with axis selector button.

O0=1Itisnot a FAGOR 100P model.
1=1ItisaFAGOR 100P model.

P612(2) Counting direction of the electronic handwheel

It indicates the counting direction of the electronic handwheel. If correct, leave
it asis and change it if otherwise.

Possible values: “1" and “0”.
P612(3) Feedback units of the electronic handwheel

It indicates whether the pulses received from the electronic handwheel are
considered to be in millimeters or inches.

0 = Millimeters.
1 = Inches.

P612(4), P612(5) Feedback resolution of the electronic handwheel
They indicate the counting resolution of the electronic handwheel.
Possible values with square-wave signals:

1 = Resolution of 0.001 mm, 0.0001 inch or 0.001°.
2 = Resolution of 0.002 mm, 0.0002 inch or 0.002°.
5 = Resolution of 0.005 mm, 0.0005 inch or 0.005°.
10 = Resolution of 0.010 mm, 0.0010 inch or 0.010°.

The units being used depend on the setting of parameter P612(3) and on whether
itisalinear or rotary axis.

To set the type of resolution, use the following chart:

P612(5) |P612(4) | Resolution
0 0 1
0 1 2
1 0 5
1 1 10
Page Chapter: 3 Section:
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P612(6) Multiplying factor for Electronic handwheel signals

It indicates the "x2" or "x4" multiplying factor to be applied to the feedback
signals provided by the electronic handhweel.

0 = "x4" factor being applied.
1 = "x2" factor being applied.

Example:

If the electronic handwheel has been set as follows:

P612(3) = 0 Millimeters
P612(4) = 0y P612(5) =0 Resolution 0.001 mm.
P612(6) = 0 Multiplying factor of "x4"

And the Feedrate Override Switch is positioned at "x100".

The selected axis will move 0.001mm x4 x100 = 0.4mm per pulse received.

P625(7) Electronic handwheel managed by the PLC
It indicates whether the CNC assumes the handwheel positions of the manual
feedrate override switch or the PLCI outputs O45 and O46 or Marks M13, M14
of the PLC64 when jogging the axes with the handwheel.
0= Assumes the Manual Feedrate Override Switch positions.

1= Assumes the setting of PLCI outputs O45 and O46 or Marks M13 and
M 14 of the PLC64.

045 | 046
M13 | M14
0 0 Assumes MFO switch settings
1 0 Equivalent to x1 of MFO switch
0 1 Equivalent to x10 of MFO switch
1 1 Equivalent to x100 of MFO switch
Chapter: 3 Section: Page
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3.34 TOUCH PROBE PARAMETERS

P612(7) Pulse type of the touch probe

It indicates whether the probe functions of the CNC are active high (positive
pulse) or low (negative pulse) with the probe signal received at connector A6.

0 = Negative pulse (0OV.).
1 = Positive pulse (5V. or 24V.).

P720 M function associated with the probing movement (G75)

It indicates the M function that is executed when a probing move is carried out
(G75).

It is defined by an integer between 0 and 99. If set to "0", no miscellaneous M
function will be executed.

The CNC executes the selected M function before starting the execution of G75.

The selected M function may be used, for example, to activate an infrared-based
probe.

P804 Probing feedrate in JOG mode

It indicates the probing feedrate used when calibrating and loading the tool length
by means of atouch probe in JOG mode.

Possible values: 1 thru 65.535 mm./minute (degrees/minute).
1 thru 25.800 tenths-of-inch/minute.

P910 Minimum X coordinate of the touch probe
P911 Maximum X coordinate of the touch probe
P912 Minimum Y coordinate of the touch probe
P913 Maximum Y coordinate of the touch probe
P914 Minimum Z coordinate of the touch probe
P915 Maximum Z coordinate of the touch probe

They determine the position the table-top probe occupies for tool calibration.

These coordinates are absolute and referred to M achine Reference Zero.

Z Y

Z P915 r---¢ P913 | -

7

P914 (- -- Z P912 | -

I I I I

I I I I
- I I
g X
] P910 P91l P910 P911

Possible values:  + 8388.607 millimeters.
+ 330.2599 inches.
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P621(6) No error isissued when probing (G75)

It indicates whether the CNC issues "error 65" or not when the probe reaches the
target position without sending the signal to the CNC during a probing move

(G75).
The CNC interrupts the program whenever error 65 is issued.

0 = Error 65 is issued interrupting the program.
1 = Error 65 is not issued and it does not interrupt the program.

Chapter: 3 Section: Page
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3.3.5 TOOL PARAMETERS
The section on "tools and tool magazine" in the chapter on " concepts' of this
manual describes how these parameters may be used.

P701 Number of tool positionsin the tool magazine
It indicates the number of tool positions in the tool magazine.
It is given by an integer between 0 and 98.

When the machine does not have an automatic tool changer, this parameter must
be set to "98".

P743 Subroutine associated with the T function
It indicates the standard subroutine (not parametric) that will be executed when
the block in execution contains a T function. In other words, every time a tool
is selected in the part-program.

It is defined by an integer between 0 and 99. If set to "0", no subroutine will be
executed.

This way, it will be possible to define the corresponding standard subroutine to
select the desired tool.

P625(4) The associated subroutine is executed before the T function

It determines whether the subroutine associated with the T function is executed
before or after the T function.

0 = It is executed after the T function.
1 = It is executed before the T function.

When setting this parameter to "1", the following considerations must be observed:
* The T function must be programmed alone in a block.
* When executing the T function in the Teach-in mode, the CNC will not execute
the associated subroutine.
P626(1) The CNC displays the tool tip or tool base position

It indicates whether the CNC displays the tool base or tool tip position when
working with tool length compensation (G43).

0 = It displays the tool base position.
1 = It displays the tool tip position.

Atention:

When not working with tool length compensation (G44), the CNC always
displays the tool base position.

Page Chapter: 3 Section:
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P601(5) Machining Center
It indicates whether it isa MACHINING CENTER or not.

0 = It isnot a Machining Center.
1 = It is a Machining Center.

When it is a machining center, the CNC selects, in the tool magazine, the tool
indicated by the T function and it will, then, be necessary to execute an "M 06"
to perform the tool change.

P601(1) RANDOM tool magazine
It indicates whether the tool magazine is or not RANDOM.

0 = The tool magazine is not RANDOM.
1 = The tool magazine is RANDOM.

If this parameter is set as RANDOM, the CNC will consider it to be amachining
center regardless of the setting of parameter "P601(5)" (machining center).

P709 Subroutine associated with function M 06

It indicates the standard subroutine (not parametric) that will be executed when
executing an M06 function.

It is defined by an integer between 0 and 99. If set to "0", no subroutine will be
executed.

Thisway, it will be possible to define the corresponding standard subroutine to
carry out the desired tool change

P618(2) MO6 executed before or after the subroutine

It determines whether the CNC outputs the M06 before or after executing its
associated subroutine (parameter P709).

0 = MO06 output before associated subroutine.
1 = MO6 output after associated subroutine.

P601(8) Function MOG6 interrupts program execution
It indicates whether function M06 interrupts the program or not.

0 = It does not interrupt program execution.
1 = It interrupts program execution.
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P702 First axisto move when executing function M 06
P703 Second axisto move when executing function M 06
P704 Third axisto move when executing function M 06
P705 Fourth axisto move when executing function M 06

These parameters indicate the order the axes will move when executing an M06
function.

It is set by an integer between 0 and 5.

0 = No axis moves.

1= X axis.
2=Y axis.
3 =7 axis.
4 =W axis.
5=V axis.

If parameter "P702" is set to "0", no axis will move regardless of the setting of
the other three parameters.

P900 Tool change position of the first axis when executing M 06
P901 Tool change position of the second axis when executing M 06
P902 Tool change position of the third axis when executing M 06

P903 Tool change position of the fourth axis when executing M 06
These parameters indicate the tool change position of the axes when executing
an M06. The order of their movements are established by parameters “P702,
P703, P704 and P705".

These coordinates are absolute and referred to Machine Reference Zero of the
corresponding axis.

Possible values: + 8388.607 millimeters.
+ 330.2599 inches.

P621(7) Function M06 implies M 19 execution

Indicates whether the CNC executes or not function M19 when executing an
MO6.

0 = M06 implies M 19 execution.
1 = MO06 does not imply M19 execution.

Function M19 consists in two stages. Home search on the spindle and spindle
orient to the position indicated by machine parameter "P916".

Page Chapter: 3 Section:
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P615(8) In MO06, the M 19 is executed while moving the axis.

This parameter is used when a tool change involves the movement of the axes
and spindle orientation (M19) and the spindle takes a long time to be homed
(first stage of M19 execution).

By means of this parameter, it is possible to select that the movement of the first
axis and the homing of the spindle are carried out simultaneously.

0 = The first axis does not move until function M19 is completed.
1 = The first axis move and the spindle homing are performed at the same
time.

P603(2) Special sequence with M06

This parameter is used when the tool magazineis NOT RANDOM and the M06
requires special treatment (such as previous tool magazine positioning, etc.).

It indicates whether the CNC executes anormal or special sequence when executing
an MO6.

0 = Normal sequence with MO6.
1 = Specia sequence with MO6.

The special M06 sequence is carried out as follows:

* The CNC activates the output at pin 13 of connector 1/02 when executing
MO6.

* Without waiting for the up-flank (leading edge or OV-to-24V transition) at
the M-DONE input (pin 15 of connector 1/01), the CNC outputsa T function
indicating the tool pocket number where the tool which was at the spindle
must be deposited.

* Once the execution of this T function is ended, the M-DONE input must be
set high (24V).

The CNC will consider the SPECIAL M06 SEQUENCE completed when it detects
this up-flank at the M-DONE input.
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3.3.6 MACHINE PARAMETERS FOR THE RS232C SERIAL LINE

PO

P1

P2

Transmission speed (baudr ate)

It determines the transmission baudrate used in communications between the CNC
and the peripheral devices.

It is given by an integer (9600 maximum) and in baud units.
Typica values:
110, 150, 300, 600, 1200, 2400, 4800, 9600
Data bits per transmitted character
It determines the number of data bits used in each transmitted character.
Possible values:

7= Only the 7 least significant bits (out of 8) are used. Assign this value when
transmitting standard ASCI| characters.

8= All 8 bits of the transmitted character are used. Assign this value when
transmitting special characters (ASCII code over 127).

Parity
It determines the type of parity check used in the transmission.
Possible values:

0= None.

1 =ODD parity.
2 =EVEN parity.

P3 Stop bits

It determines the number of stop bits used at the end of the transmitted word.
Possible values:

1 =1 stop hit.
2 = 2 stop hits.

P607(3) DNC

It indicates whether the CNC can work with the DNC protocol or not.

0 = DNC function not available.
1 =DNC function available.

Page
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P607(4) Type of communication, FAGOR Floppy Disk Unit or Cassette

P607(4) =1  Communication withaFAGOR Floppy Disk Unit. The CNC uses
the settings of machine parameters PO, P1, P2 and P3.

P607(4)=0  Communication with a FAGOR Cassette reader reader/recorder.
The CNC ignores the setting of parameters PO, P1, P2 and P3 and
it uses the following interna setting for the FAGOR Cassette
reader/recorder:
Baudrate = 13,714 Baud
Number of data bits = 7 bits
Parity = Even
Stop bits=1
P607(5) DNC protocol active on power-up
It indicates whether the DNC protocol is active on CNC power-up or not.

0 = DNC not active on power-up.
1 = DNC active on power-up.

P607(6) The CNC doesnot abort DNC communication (program debugging)
The CNC offers a safety system that aborts DNC communications whenever:

* More than 30 seconds el apse without receiving a character whilein the reception
mode.

* Morethan 3incorrect acknowledgments or non-acknowledgments occur in arow
while in transmission mode.

This parameter can be used in order to be able to debug a user communications
program without the CNC aborting the communication.

0 = The CNC aborts communications.
1 = The CNC does not abort communications (Debug mode).

P607(7) Statusreport by interruption

It indicates whether the "status report by interruption” is active or not whilein DNC
mode.

O=Itisnot active.
1=Itisactive.

A more detailed explanation on this function can be found in the "DNC
COMMUNICATIONS PROTOCOL FOR THE 8025 CNC" manual.
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3.3.7 JOG PARAMETERS
P606(3) M 30 when switching to JOG mode

It indicates whether the CNC must generate an M 30 automatically or not when
switching to the JOG mode.

0= M30isnot generated.
1= Ma30is generated.

P803 Axis feedrate when selecting the JOG mode

It defines the feedrate F assumed by the CNC when in JOG mode. This feedrate
will be the same for all the axes.

Possible values: 1 thru 9.999 mm./minute (degrees/minute).
1 thru 3.936 tenths-of-inch/minute.

If this parameter is set to "0", the feedrate for each axis will be the maximum
one established by machine parameters P110, P210, P310, P410 and P510.

P12 Continuous or pulsating axisjog

It indicates whether the axes are jogged while their corresponding jog keys are
pressed (pulsating) or their movements are maintained until the CY CLE STOP
key or another jog key is pressed (continuous).

Y = Pulsating mode. The axisisjogged as long as its corresponding jog key
IS maintained pressed.

N = Continuous mode. The axis starts moving when its corresponding jog
key is pressed and it stops when the CYCLE STOP key or another jog
key is pressed. In this latter case, the CNC will move the new selected
axis in the chosen direction until the CY CLE STOP key or another jog
key is pressed.

P609(6) Maximum incremental JOG move

It indicates the maximum distance the axes can be jogged when selecting one of
the JOG positions of the Feedrate Override Switch on the operator panel (positions
1, 10, 100, 1000, 10000).

Limited to 10 mm. or 1 inch.
Limited to 1 mm. or 0.1 inch.
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3.3.8 PARAMETERSRELATED TO THE EMERGENCY SUBROUTINE

P727 EMERGENCY subroutine

It indicates the number of the standard subroutine (not parametric) that will be
executed when activating the EMERGENCY SUBROUTINE input (pin 16 of
connector 1/01).

It isdefined by an integer between 0 and 99. If set to "0", no emergency subroutine
will be executed.

P621(3) Repetitive EMERGENCY subroutine

This parameter will be taken into account if the Emergency subroutine input
(pin 16 of connector 1/01) is activated while the Emergency subroutine (P727)
was already being executed.

It indicates whether the Emergency subroutine must be restarted every time the
emergency subroutine input is activated or the status of the emergency subroutine
input is ignored while the emergency subroutine is being executed.

0 = The status of the emergency subroutine input is ignored while the
emergency subroutine is being executed.

1 = The Emergency subroutine is restarted every time the emergency
subroutine input is activated.

P619(5) The Emergency subroutine executes M 0O

It indicates whether the CNC must execute an M 0O after the Emergency subroutine
or not.

Function MOO interrupts program execution and is not output.

0 = MOO is executed.
1 =MOO is not executed.

P619(4) Coordinate assignment to arithmetic parameter in Emergency
subroutine

It indicates the coordinates to be assigned to an arithmetic parameter when
executing a "P0=X" type block in the emergency subroutine.

0 = It assigns the coordinates of the beginning point of the block interrupted
by the emergency.

1 = It assigns the coordinates of the point where the emergency input was
activated.

If at the beginning of the emergency subroutine we program the block: “P0=X
P1=Y P2=Z", and after performing all the emergency operations we program,
inside the emergency subroutine, a block with movement to point "XP0 Y P1
ZP2", thetool will return to the point of program interruption or to the beginning
point of the interrupted block.
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3.3.9 PARAMETERS RELATED TO OPERATING AND
PROGRAMMING MODES

P609(8) Graphic representation of coordinate system

Z Y
Y o/
§ X X
P609(8)=0 P609(8)=1
Mill model Boring Mill model

P605(4) XZ plane representation

X A

v
N

v
N
>

25m302

PB05(4)=0 P605(4)=1
P611(3) Z axisrepresented as Z + W axes

It indicates whether the Z axis graphic representation corresponds only to Z axis
movements or to the combined movements of the Z and the W axes.

0 = Normal representation. The Z axis graphic representation corresponds only
to Z axis movements

1 = Special representation. The Z axis graphic representation corresponds to
the combined movements of the Z and the W axes.

In order to use the special representation, the W axis must be set as linear
“P601(1)=0" and incompatible with the Z axis “P11=Z".

P618(1)  Disabling the CYCLE START key

It indicates whether the CY CLE START key of the operator panel is cancelled
(ignored by the CNC) or not.

0 =The CYCLE START key isnot disabled.
1 =The CYCLE START key is disabled (ignored by the CNC).

P625(6) Spindle inhibit via PLC.

To stop the spindle via PLC, it is possible to:

* Cancel (disable) the drive enable.

* Send the MO5 code out to the CNC.

*  Usethe O44 signal of the PLCI or the M12 signal of the PLC64 to disable
or re-enable the Spindle.
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This machine parameter, P625(6), indicates whether or not 044 (at the PLCI) or
M12 (at the PLC64) are used to enable or disable the spindle.

0= They are not used.
1= They are used.

When the CNC receives the spindle inhibiting signal, (044 =1) or (M12=1), it
outputs an analog voltage of OV; but it does not change the current spindle
conditions such as selected gear, rotating direction, etc.

When the spindle is re-enabled, (044 =0) or (M12=0), the CNC outputs the
corresponding spindle analog voltage again.

P606(2) Maximum value of the Manual Feedrate Override

It indicates the maximum feedrate override value to be selected by the Manual
Feedrate Override Switch at the operator panel.

0 = Possible up to 120%.
1 = Limited to 100% even when selecting the 110% and 120% switch positions.

P4 The Manual Feedrate Override switch active in GOO

It indicates whether it is possible or not to override the axis feedrate by this
switch when moving in GOO (rapid positioning).

NO The feedrate override switch is ignored when in GOO.

YES Thefeedrate override switch isactive (not ignored) when in GOO applying
a range from 0% to 100% of the maximum feedrate set by machine
parameters P111, P211, P311, P411 and P511 even at 110% and 120%
positions.

P610(2) Vectored GOO

It indicates whether the GOO moves (rapid positioning) are vectored (interpol ated-
all axes reaching the final position at the same time-) or not.

0 = GO0 not vectored (not interpolated). Each axismoves at itsfastest feedrate
reaching the target point at different times.

1= Vectored GOO (interpolated). All the axes involved in the move reach
the target point at the same time. Their calculated feedrates are based
on the maximum feedrate of the slowest axis.

P613(5) GO05 or GO7 active on power up

It indicates whether the CNC assumes function GO5 (round corner) or GO7 (square
corner) on power-up, after M02, M30, EMERGENCY or RESET.

0 = GO7 (square corner).
1 = GO5 (round corner).
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P715 Dwell between blocksin GO7 (square corner)
It defines the dwell applied to motion blocks in GO7.

It is given by an integer between 0 and 255.

Vaue 0 = No dwell.
Vaue 1 = 10 msec.
Vaue 10 = 100 msec.

Value 255= 2550 msec.
P611(5) Feedrate unitsin G94
It determines the F programming units when function G94 is active.

0 = 1 mm./minute or 0.1 inch/minute.
1 = 0.1 mm./minute or 0.01 inches/minute.

If parameter "P611(5)=1", it is working in mm and FO.1 is programmed, the
applied feedrate will be FO.01 mm/min.

It must be borne in mind that the machine parameters corresponding to the
maximum programmable feedrate FO (P110/210/310/410/510), the maximum
feedrate in GOO (P111/211/311/411/511), the home sear ching feedrate (P112/
212/312/412/512) and the unidirectional approach feedrate (P801) are not
affected by this parameter. They are expressed in 1 mm/min or 0.1 inch/min
units.

P607(8) G53 zero offset applied on RESET

It determines whether the CNC applies the G53 zero offset (selected on the zero
offset table) when executing a RESET.

0= G53isnot applied.
1= G53isapplied.

P619(7) G59 as additive zero offset

It determines if function G59 is applied as regular zero offset or as an additive
zero offset which will be added to the one currently selected. It does not affect
G53.

0 = G59 acts as aregular zero offset.
1 = G59 acts as an additive zero offset.

If "P619(7)=1" and one of functions G54, G55, G56, G57 or G58 is executed,
the CNC will apply a zero offset equal to the sum of their corresponding table
values plus that of G59.

P607(2) The spindle turning reversal in G84 generates M05

It determines whether the CNC generates an M05 (stops the spindle) when
reversing the spindle turning direction in the tapping canned cycle (G84).

0= G84 with MO05.
1= G84 without MO05.
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P610(1) FEED-HOLD in G84 and G47

It indicates whether the CNC stops the movement of the axes while the FEED-
HOLD input is active during the tapping cycle (G84) and during G47 (single
block treatment).

0= The FEED-HOLD input does not stop the axes.
1= The FEED-HOLD input stops the axes.

P613(8) Arithmetic parameters P150 thru P254 read-only

It indicates whether arithmetic parameters P150 thru P254 are read/write or read-
only when the machine parameters are locked (code: PKJIY).

0 = They are always read/write.
1 = When themachine parametersarelocked, these arithmetic parameters
areread-only; otherwise, they are read/write.

P618(8) Function P1=0X takes into account work units

It indicates whether or not the work units (mm or inches) are taken into account
or ignored when executing a "P1=0X" type block.

0 = Thework unitsareignored. The axis position with respect to the machine
reference zero is always taken in millimeters.

1 = The work units are not ignored. The axis position with respect to the
machine reference zero is taken in the work units currently active (mm
or inches).

P625(5) Type of compensation in sections programmed in GO7

The CNC takes this parameter into account when tool radius compensation (G41
or G42) must be applied on a section programmed in GO7 (square corner) which
requires an additional circular section.

2

%
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| 1
] ’
] 7
|

~—G42 — - - mmmmmmmm e mmee oo - -----" ™ Additional section
( Go7 )
GO5 If "P625(5)=0"
3 GO7 If "P625(5)=1"

When the profile has been programmed in GO5 (round corner), the whole
compensated path will be done in GO5.
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P626(4)

Using function G64 for multiple machining in an arc.

This function utilizes part of user memory for its execution. The CNC reserves

this memory section on power-up.

This parameter indicates whether this G64 function will be used or not.

0= Yes, function G64 will be used.
1= No, function G64 will not be used.

When setting P626(4)=1, the whole user memory is available (free) and the CNC

does not reserve any part of it.
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4. MACHINE PARAMETERS FOR THE
AXES

Observe that some of the parameters mentioned in this chapter are also
described in moredetail in the chapterson " power and machineinterface"
and " concepts” in this manual.

P100, P200, P300, P400, P5S00  Sign of the analog voltage for X, Y, Z, W, V
axes

It determines the sign of the analog voltage for the axis servo drive. If correct,
leave it as is and change it if otherwise.

Possible values: “Y” and “N”.
P101, P201, P301, P401, P501 Sign of the X, Y, Z, W, V axis feedback

It determines the counting direction of the axis. If correct, leave it as is and
change it if otherwise.

Possible values: “Y” and “N”.
Observe that when changing this parameter, the one corresponding to the sign of
the analog voltage must also be changed to prevent the axis from running away
(P100, P200, P300, P400, P500).
P102, P202, P302, P402, P502 X, Y, Z, W, V axisjogging direction

It establishes the axis jogging direction by means of the JOG keys of the operator
panel.

It determines the counting direction of the axis. If correct, leave it as is and
change it if otherwise.

Possible values: “Y” and “N”.
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4.1 PARAMETERS RELATED TO AXIS RESOLUTION

The section on " Axis resolution” in the chapter on " concepts’ of this manual
describes how these parameters may be used.

P103, P203, P303, P403, P503 X, Y, Z, W, V axis feedback resolution

They indicate the counting resolution for the axis.
Possible values for square-wave signals:

1 = Resolution of 0.001 mm, 0.0001 inch or 0.001°.
2 = Resolution of 0.002 mm, 0.0002 inch or 0.002°.
5 = Resolution of 0.005 mm, 0.0005 inch or 0.005°.
10 = Resolution of 0.010 mm, 0.0010 inch or 0.010°.

The units used depend on the setting of the following parameters:
P600(1) The W axisis linear or rotary.
P616(1) The V axisis linear or rotary.
P604(4,3,2,1) and P616(7) In millimeters or inches.

P622(1), P622(2), P622(3), P622(4), P622(5) Counting resolution for X,Y,Z, W,
V axis with sine-wave feedback

When using sine-wave feedback signals, the CNC considers these parameters as
well as P103, P203, P303, P403 and P503 to set the axis resolution.

Possible values for P103, P203, P303, P403 and P503 with P622(1), P622(2),
P622(3), P622(4), P622(5) = 0:

5 = Resolution of 0.001 mm, 0.0001 inch or 0.001°.
10 = Resolution of 0.002 mm, 0.0002 inch or 0.002°.

Possible values for P103, P203, P303, P403 and P503 with P622(1), P622(2),
P622(3), P622(4), P622(5) = 1

1 = Resolution of 0.001 mm, 0.0001 inch or 0.001°.

2 = Resolution of 0.002 mm, 0.0002 inch or 0.002°.

5 = Resolution of 0.005 mm, 0.0005 inch or 0.005°.

10 = Resolution of 0.010 mm, 0.0010 inch or 0.010°.
P604(4), P604(3), P604(2), P604(1), P616(7) X, Y, Z, W, V feedback units
They indicate the units of the feedback pulses for the corresponding axis.

0 = Millimeters or degrees
1 = Inches.

P106, P206, P306, P406, P506 X, Y, Z, W, V axis feedback signal type
They indicate the type of feedback signals being used.
Y = Sine-wave feedback signals
N = Square-wave feedback signals

The CNC always applies ax5 multiplying factor to the sine-wave feedback signals.
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P604(8), P604(7), P604(6), P604(5), P616(8) Multiplying factor for X, Y, Z, W,
V axis feedback signals

It indicates whether the CNC applies a x2 or x4 multiplying factor to the feedback
signals of the axes.

0 = It applies a x4 factor.
1 =it applies a x2 factor.

When using FAGOR linear transducers (scales), set the corresponding parameters
to "0".

Setting examples for the X axis:

Using square-wave linear transducers (scales):

Since the CNC applies either a x2 or x4 multiplying factor, a linear transducer
must be selected which has a signal period of twice or four times the desired
resolution.

Desired resolution Feedback FAGOR

P604(4)=0 P604(4)=1 P103 PEO4(8) Signal period | Linear transducer

x2 P604(8)=1] 0.002 mm
x4 P604(8)=( 0.004 mm CX, CVX, MX

0.001 mm 0.0001 inch 1

x2 P604(8)=1 0.004 mm CX, CVX, MX
x4 P604(8)=( 0.008 mm

0.002 mm 0.0002 inch 2

x2 P604(8)=1] 0.010 mm
x4 P604(8)=( 0.020 mm CT, CVT, MT, MVT, FT

0.005 mm 0.0005 inch 5

x2 P604(8)=1] 0.020 mm CT, CVT, MT, MVT, FT
x4 P604(8)=( 0.040 mm

0.010 mm 0.0010 inch 10

Using sine-wave linear transducers and P622(1)=1:

Besides the x2 or x4 selected by P604(8), the CNC applies an additional x5 factor
to the sinewave signals. Therefore, a transducer must be chosen which has a
feedback signal period 10 or 20 times the desired resolution.

If parameter P622(1)=1, it is possible to obtain resolution of 1, 2, 5 and 10 microns
or ten-thousandths of an inch.

Desired resolution Feedback FAGOR

P604(4)=0 P604(4)=1 P103 P604(8) signal period Linear transducer

x2 P604(8)=1 0.010 mm
x4 P604(8)=( 0.020 mm CVS,MVS

0.001 mm 0.0001 inch 1

x2 P604(8)=1 0.020 mm CVS,MVS
x4 P604(8)=( 0.040 mm

0.002 mm 0.0002 inch 2

x2 P604(8)=1 0.050 mm
x4 P604(8)=( 0.100 mm FS

0.005 mm 0.0005 inch 5

x2 P604(8)=1 0.100 mm FS
x4 P604(8)=( 0.200 mm

0.010 mm 0.0010 inch 10
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Using sine-wave linear transducers and P622(1)=0:

Besides the x2 or x4 selected by P604(8), the CNC applies an additional x5 factor
to the sinewave signals. Therefore, a transducer must be chosen which has a
feedback signal period 10 or 20 times the desired resolution.

If parameter P622(1)=0, it is possible to obtain resolution of 1 and 2 microns or
ten-thousandths of an inch.

Desired resolution Feedback FAGOR

P604(4)=0 P604(4)=1 P103 P604(8) signal period Linear transducer

x2 P604(8)=1 0.010 mm
x4 P604(8)=( 0.020 mm CVS,MVS

0.001 mm 0.0001 inch 5

x2 P604(8)=1 0.020 mm CVS,MVS
x4 P604(8)=( 0.040 mm

0.002 mm 0.0002 inch 10

P603(8), P603(7), P603(6), P603(5), P616(5)Binary encoder on X, Y, Z, W, V
axes

It indicates whether the corresponding axis has a BINARY encoder (1024/2048
lines per turn) or not.

1 = Itis a binary encoder.
0 = It isnot a binary encoder.

P610(8), P610(7), P610(6), P610(5), P616(6) Equivalence of the binary encoder
for X, Y, Z, W, V axes

This parameter is to be set when using a binary encoder (1024 or 2048 pulses)
in place of one with 1000 or 1250 lines to obtain the desired resolution.

By setting this parameter, the CNC will adapt the encoder pulse-count as follows:

0 = It will treat the 1024-count binary encoder as a 1250-count and the 2048-
count binary encoder as a 2500-count encoder.

1 = It will treat the 1024-count binary encoder as a 1000-count and the 2048-
count binary encoder as a 2000-count encoder.

To calculate the axis resolution (P103, P203, P303, P403, P503) use the equivalent
number of pulses selected here (1000, 1250, 2000, 2500).

The usefulness of the binary encoders is obvious since the same encoder can be
utilized on two different types of leadscrews (for example 4-pitch and 5-pitch)
without having to stock two different encoder models.

Leadscrew pitch 1/4 inch/turn
Encoder = emeeeemmemeeeeee e T e = 1250 pulses/turn
Multiplying factor x Resolution x4 x 0.0001 inch/pulse
Leadscrew pitch 1/5 inch/turn
Encoder = emeeeemmemeeeeee e e L L EE R EE = 1000 pulses/turn

Multiplying factor x Resolution x2 x 0.0001 inch/pulse
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4.2 PARAMETERS RELATED TO THE ANALOG OUTPUTS
The section on " Adjustment of the axes" in the chapter on " concepts’ of this
manual describes how these parameters may be used.
P117, P217, P317, P417, P517 Minimum analog for X, Y, Z, W, V axes
They determine the minimum analog values for the axes.
It is given by an integer between 1 and 255.
Vauel =25mV.
Vaue 10 =25.0 mV. (10 x 2.5)
Value 255 = 637.5 mV. (255 x 2.5)
P104, P204, P304, P404, P504 Enable-Analog delay for X, Y, Z, W, V axes

They indicate whether there is 400 msec delay from the time the axis ENABLE
signal is activated to when its analog voltage is output.

Y = Thereis delay.
N = There is no delay.

This parameter is used when the axis is not continuously controlled (held in
position by the CNC) and some time it is required to deactivate certain devices
such as a holding brake, etc.

P118, P218, P318, P418, P518 In-position zone (dead-band) for X, Y, Z, W,
Vv
They define the in-position zone (to either side of the programmed coordinate
value) where the CNC considers the axis to be in position.
It is always expressed in microns regardless of the work units being used.

Possible values: 0 thru 255 microns.

P105, P205, P305, P405, P505 Continuous control of the X, Y, Z, W, V axes

They determine whether or not the axisis held in position by the CNC by keeping
its ENABLE signal ON when reaching its target position.

Y = It is continuously controlled (ENABLE on when in position).
N = It is not continuously controlled (ENABLE off when in position)
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4.3 PARAMETERS RELATED TO TRAVEL LIMITS
The section on " Adjustment of the axes" in the chapter on " concepts' of this
manual describes how these parameters may be used.
P107, P207, P307, P407, P507  Positive travel limit for X, Y, Z, W, V axes
P108, P208, P308, P408, P508 Negative travel limit for X, Y, Z, W, V axes

They establish the positive and negative travel limitsfor the axes. These distances
are referred to machine reference zero (home).

Possible values: + 8388.607 millimeters or degrees.
+ 330.2599 inches.

If both limits are assigned the same value (for example: 0), the CNC will not
allow to move the axis.

In JOG mode, and for safety reasons, it is possible to move the axis only up to
100 microns from the travel limits set by these parameters.
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4.4 FEEDRATE RELATED PARAMETERS

The axis feedrate is programmed with the letter "F" and its value depends on the

currently selected work units, millimeters or inches, and type of feedrate, G94 or
G95.

Metric programming:

Format Prog&;’:]lir?smlng Minimum value | Maximum value
_ . F0.0001 F65535.000
G F5.4 F1=Imm/min- | 6001 mm/min) | (63535 mm/min)
_ F0.0001 F500.000
G95 F3.4 F1= Imm/rev. | 0001 mmirev) | (500 mmirev.)

When operating in inches, we recommend setting machine parameter P615(6) to "1"
so the programming units in G94 are in inches/minute.

P615(6) =0 Programming format F1 = 0.1 inch/min.
M aintai ning compatibility with older versions which did not accept
decimal feedrate values.

P615(5) =1 Programming format F1 = 1 inch/min.

P615(6) Format Programming Minimum value Maximum value

units
PE15(6)=0 | F54 | F1=0.linch/min (o.oooFf .i%(gl/min) (258%.2536?11 .ilngcﬁl)min)
Go4
PEI5(E)=1| F54 | Fi=1inch/min (0.00E%?r?gr}/min) (258512.5188(1%)%?;?/min)
G5 | - F2.4 F1= 1inch/rev. F0.0001 F19.6849

(0.000%inch/rev.) |  (19.6849 inchirev.)

By the same token, when operating in inches and with rotary axes, we recommend

setting machine parameter P615(7) to "1" so the programming units in G94 are in
degrees/minute.

P615(6)=1 Programming units. Inches/min

P615(7) Only rotary axis Rotar_y axis mterpo_lated
with alinear axis

P615(7)=0 F1=2.54°/min F1= 1 inch/min

G944
P615(7)=1 F1= 1°/min F1= 1 inch/min

These and other feedrate related parameters are described next.
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P615(6) Feedrate in inches/minute

This parameter is used when working in inches (G70).
It indicates whether the axis feedrate units are inches/min. or 0.1 inch/min.
0 = Feedrate value in 0.1linch/min. (example: F10 = 1 inch/min.)
1 = Feedrate value in inches/min. (example: F10 = 10 inches/min.)
P615(7) Feedrate for rotary axesin degrees/minute
This parameter is to be used when working in inches (G70).

It indicates whether the feedrate units for rotary axes are degrees/minute or
2.54 degree/minute

0 = Feedrate units for rotary axes in 2.54 degrees/minute.
1 = Feedrate units for rotary axes in degrees/minute.

P110, P210, P310, P410, P510 Maximum programmable feedrate for X, Y, Z,
W,V

They determine the maximum programmable feedrate FO for the axes.
Possible values: 1 thru 65,535 mm./minute (degrees/minute).
1 thru 25,800 0.1linch/minute.
P111, P211, P311, P411, P511  GOO feedrate for X, Y, Z, W,V
They determine the rapid positioning feedrate (G00).
Possible values: 1 thru 65,535 mm./minute (degrees/minute).
1 thru 25,800 0.1linch/minute.
P729 Maximum feedrate F for circular interpolations

It determines the maximum feedrate for circular interpolations. Thisvalueisa
function of the arc radius according to the formula:

P729 x Radius
F maximum = -—-—
0.085
It isgiven by an integer between 0 and 255. If set to "0", there will be no feedrate
[imitation.
Page Chapter: 4 Section:
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Example:

We set parameter P729 = 17 so the feedrate on a 15mm-radius arc is limited
to 3000 mm/min.

If we, then, program a 100mme-radius arc, the maximum feedrate for that arc
will be:

P729 x Radius 17 x 100
F maximum = T e = 20000 mm/min
0.085 0.085

P708 Feedrate override when the analog voltage reaches 10V.

It indicates the Feedrate override (%) that the CNC applies when the analog
voltage of an axis reaches 10V.

It is given by an integer between 0 and 128.

Value 0=No % is applied.

Vaue 32= 25%

Vaue 64 = 50 %

Value 128 = 100 %
This parameter makes the CNC "wait" for the axisto catch up, reducing its analog
voltage; thus preventing from issuing the corresponding following error alarms.

P714 Error if actual axisfeed isnot between 50% & 200% of programmed F

It indicates whether or not the CNC verifiesthat the actual axisfeedrateis between
50% and 200% of the programmed F value.

This parameter is assigned atime period in which the axis feedrate is allowed to
be out of this 50%-200% range.

It is expressed by an integer between 0 and 255.

Value 0= The actual feedrate is not monitored in this sense.
Vaue 1= 10 msec.
Vaue 10= 100 msec.
Value 255= 2550 msec.
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4.5 PARAMETERS RELATED TO AXIS CONTROL
The section on " Gain adjustment " in the chapter on " concepts” of this manual
describes how these parameters may be used.
P114, P214, P314, P414, P514 Proportional gain K1 for X, Y, Z, W, V axes
They set the analog output for 1 micron of following error.

It is given by an integer between 0 and 255 in such a way that a value of 64
corresponds to an analog voltage of 2.5mV.

2,5mV.
Analog (mV) = K1 x Following error (microns) X ———----
64
P115, P215, P315, P415, P515 Gain break-point for X, Y, Z, W, V axes

They define the following error value from where the proportional gain K2 takes
over and K1 is no longer applied.

It is recommended to set these parameters to a value slightly greater than the
following error corresponding to the maximum machining feedrate FO.

Valuerange: 1 thru 32766 microns
1 thru 12900 ten-thousandths of an inch (= 1.29 inches)

P116, P216, P316, P416, P516 Proportional gain K2 for X, Y, Z, W, V axes

They set the analog output for 1 micron of following error from the gain break-
point on.

It is given by an integer between 0 and 255 in such a way that a value of 64
corresponds to an analog voltage of 2.5mV.

Analog = (K1 x Ep) + [K2 x (Following error -Ep)]

Where Ep is the value of the gain break-point.
It is recommended to set these parameters to a value between 50% and 70% of
KZ1inorder to prevent jerky transitions between K1 and K2 or between machining
feedrates and rapid positioning (G00).

Refer to the sections on "adjustment of the proportional gain" in the chapter
about "MACHINE AND POWER INTERFACE".
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P611(8) GO0 and FOO alwayswith proportional gain K2 from a set gain break-
point of 256 microns

It determines whether the gain break-point being applied is the one set by the
user or set at 256 microns.

0 = Gain break-point set by the user
1 = Gain break-point set at 256 microns.

P726 Recovery of programmed position of axes without continuous control.

It determines how the CNC behaves regarding the non-continuously controlled
axes once they reach the programmed position.

It is assigned an integer value between 0 and 255.

Oncethe programmed position isreached, the axisis "free" sinceits enable signal
disappears and it is no longer controlled by the CNC. However, depending on
the value given to this parameter, it behaves as follows:

P726 =0

If the axis drifts out of position adistance greater than 16 times the in-position
value (P118, P218, P318, P418, P518), the CNC will issue the corresponding
following error message.

P726 = other than zero.
If the axis drifts out of position a distance greater than “P726”/2 times the in-

position value (P118, P218, P318, P418, P518), the CNC activates the
corresponding enable signal in order to recover the drifted distance.
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4.6 PARAMETERS RELATED TO MACHINE REFERENCE ZERO
The section on " Reference systems” in the chapter on " concepts” of this manual
describes how these parameters may be used.

P627(1, 2, 3, 4, 5) Type of feedback marker pulse (reference mark "10").
X, Y, Z, W,V axes.
They indicate the type of reference pulse (10) provided by the feedback system.

0= Regularlo
1= Coded lo (semi-absolute)

When utilizing semi-absolute linear scales (with coded 10), there is no need for
home limit switches since home may be "found" anywhere along the axis travel.

P628(1), P628(3), P628(5), P628(7), P629(1) Period of fixed o signal
(X,Y,Z,W,V)

These parameters must be set when using semi-absolute linear scales (with coded
10).

They indicate the period (pitch) of the fixed lo signal supplied by the feedback
device.

0= 20 mm.
1= 100 mm

P628(2), P628(4), P628(6), P628(8), P629(2) Variable 1o signal period
increasing in the positive or negative direction (X,Y,Z,W,V)
These parameters must be set when using semi-absolute linear scales (with coded
l0). They indicate whether the variable 1o signal period increasesin the positive
or negative counting direction.

0= Variable lo pitch increasing in the positive counting direction.
1= Variable lo pitch increasing in the negative counting direction.

Fagor offers the following semi-absolute linear scales (with coded 10):

Scale P627 (1) | P628(1) | P628(2) Scale P627 (1) | P628(1) | P628(2)
COos 1 0 1 MOVS 1 0 0
CcoC 1 0 0 MOvVC 1 0 0
COX 1 0 0 MOV X 1 0 0
Covs 1 0 1 FOT 1 1 0
covce 1 0 0 FOS 1 1 0
COVX 1 0 0 FOC 1 1 0
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P919, P920, P921, P922, P923  Offset of the semi-absolute linear scale.
(X,Y,Z,W,V)

These parameters must be set when using semi-absolute linear scales (with coded
10).

Semi-absolute linear scales provide their own Absolute Reference Zero mark
being sufficient to move the axis a maximum distance of 20mm or 100mm
(depending on the scale model) to find its absolute position with respect to this
Absolute Reference Zero point.

In order for the CNC to show the coordinates referred to the Machine Reference
Zero (home), machine parameters P919, P920, P921, P922 and P923 must be set
with the Offset of the Machine home (M) with respect to the Absolute Reference
Zero of the scale itself. 7,

&z
| ﬁ\__i
P919
P602(4), P602(3), P602(2), P602(1), P617(2) Home switch for X,Y,Z,W,V

They indicate whether or not a home switch is being used for the axis home
search.

0 = Yes, the axis has a home switch.
1 = No, the axis does not have a home switch.

P623(8), P623(7), P623(6), P623(5), P623(4) Home sear ching direction for X, Y,
Z, W,V axes

They determine the direction of the axis move while searching the Machine
Reference Point.

0 = Positive direction.
1 = Negative direction.

P600(8), P600(7), P600(6), P600(5), P617(1) Type of machinereference pulsefor
X, Y,Z, W,V axes

They define the type of reference pulse (marker, 10) of the feedback device being
used. BV ——cmmmmmeem o

1=Positive pulse.

ov
5V
0=Negative pulse. 3
oV —-----------1J- -8
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P119, P219, P319, P419, P519 Coordinate of Machine Reference Zero.

X,Y,ZWV
They determine the distance from this point to the Machine Reference Zero.

Possible values: + 8388607 microns. _
+ 3302599 ten-thousandths of an inch.

The machine reference point is a point set by the machine manufacturer and
used to synchronize the system. The CNC positions the axes at this point (physical
location of the marker pulse) instead of moving all the way to the Machine
Reference Zero point.

When the feedback system has coded 1o, the home search may be carried out

anywhere along the axis travel. Therefore, these parameters must only be set

when using leadscrew error compensation on their corresponding axes. The

gmognt of [eadscrew error to be assigned to this Machine Reference point must
e n II.

P112, P212, P312, P412, P512 1st home searching feedratefor X,Y,Z, W,V
P810, P811, P812, P813, P814 2nd home searching feedratefor X,Y,Z, W,V

They determine the feedrates used during home search.

The axiswill move at the 1st feedrate until the home switch is pressed and, then,
at the 2nd feedrate until the marker pulse is found on the feedback device.

Possible values: 1 thru 65,535 mm./minute (degrees/minute).
1 thru 25,800 0.1 inch/minute.

When setting the 2nd feedrate to "0", the axis will move at 200 mm/min. (about
4 inches/min).

P611(2) Home search required on power-up

It determines whether it is required or not to perform the home search on all the
axes after powering the CNC up.
O =Itisnot required.
1=1Itisrequired.

Being this parameter set to "1", the CNC will issue the corresponding error m e
when attempting to execute a part-program in AUTOMATIC, SINGLE BLOC
or TEACH-IN mode.

P606(4) Function G74 generates an M 30

It indicates whether the CNC generates an M30 automatically when executing
function G74 (home search). 0 =M30 isnot generated.
1 =M30 is generated.

P725 Home searching subroutine (associated with function G74)

It indicates the number of the standard subroutine (not parametric) that the CNC
will execute when executing a block containing G74 (home search).

It is set by an integer between 0 and 99. If set to "0", no home search subroutine
will be executed.

This way, it will be possible to define a standard subroutine to carry out the
home search with the desired movements.
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4.7 ’IZ/)A(IE’QM ETERSFOR ACCELERATION/DECELERATION OF THE

The section on " Gain adjustment " in the chapter on " concepts” of this manual
describes how these parameters may be used.
4.7.1 LINEAR ACCELERATION/DECELERATION

This type of acc./dec. is applied mainly on GO0 and FOO moves although it is also
possible to use it in GO1 moves.

P721, P722, P723, P724, P728 ACC./DEC. Control of the X,Y, Z, W, V axes.

In order to avoid abrupt start-ups and brakes of the machine, it is possible to
define some acceleration and deceleration ramps.

These parameters define the time that each axis needs to reach the positioning

feedrate (machine parameters P111, P211, P311, P411, P511) while accelerating.
This acceleration time will be the same as the decel eration time.

GO0+

v

26m403
-
-+

It is given by an integer between 0 and 255.

Vaueof O = There is no Acceleration/deceleration control.
Vaueof 1 = 0.020 seconds.

Valueof 10 = 0.200 seconds. (10 x 0.02)

Valueof 255 = 5.100 seconds. (255 x 0.02)

During alinear interpolation or arapid move, the CNC applies the longest of the
acc./dec. times assigned to the axes involved in the move.

Note: No acc./dec. will be applied on circular interpolations.

P613(7) ACC./DEC. in all linear interpolations (G01).
It indicates whether the acc./dec. ramps (P721, P722, P723, P724, P728) are to
be applied on all linear interpolations or only when they are carried out at the

maximum programmable feedrate FO set by machine parameters P110, P210,
P310, P410, P510.

0 = Acc./Dec. applied only in linear interpolations at FO.
1 = Acc./Dec. applied in all linear interpolation (at any feedrate).
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P620(2) Acceleration/deceleration in GO5 (corner rounding)

It indicates whether or not the acc./dec. ramps are applied in blocks with GO5
active (corner rounding).

0
1

Yes. Acc./dec. is being applied.
No. Acc./dec. is not being applied.

47.2 BELL-SHAPED ACCELERATION/DECELERATION
This type of acceleration may be applied on all kinds of movements, GO0, GO1,
GO02, etc and for any type of feedrate F.
P624(8) Bell-shaped acceler ation/deceleration
It is to be used on high-speed machines.

The acc./dec. ramps are applied onto all kinds of movement: rapid, linear
interpolation, arcs, etc.

0
1

No. This type of acc./dec. is not applied.
Yes. This type of acc./dec. is applied.

Note that the acc./dec. ramps set by this parameter and P744 is common to all
the axes.

P744 Duration of the Bell-shaped Acc./Dec. ramp
This parameter will be used when machine parameter “P624(8)=1".

It defines the time needed by the axis to reach the selected feedrate (when
accelerating). Thistime period isthe same for the decel eration stage and common
to all the axes of the machine.

A

GO0

v

26m403
-+

.

It is given by an integer between 0 and 255.

Vaueof O = Thereisno Acc./Dec. common to all the axes
Vaueof 1 = 0.010 seconds.
Vaueof 10 = 0.100 seconds. (10 x 0.01)
Vaueof 255 = 2.550 seconds. (255 x 0.01)
Page Chapter: 4 Section:
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4.7.3 FEED-FORWARD GAIN
P732, P733, P734, P735, P736 FEED-FORWARD gain for X, Y, Z, W,V

With the Feed-forward gain, which is proportional to the feedrate, it is possible
to improve the positioning loop minimizing the amount of following error.
However it is not recommended when acceleration/deceleration ramps are
not being used.

These parameters define the % of analog voltage due to the programmed feedrate.
It is given by an integer between 0 and 255.

Gain proportional

|7 to feedrate
Programmed +f_\ + Proportional | | Analog voltage

Feedrate \I/ gain
E Feedback

The value which will be added to the following error is (Kf x F/6) where F isthe
programmed feedrate and Kf is:

* The value of this parameter in the case of linear acc/dec.
For example, for the X axis: "Kf = P732"

* An eighth of the value assigned to this parameter in the case of bell-shaped
accel eration/decel eration.
For example, for the X axis: "Kf = P732/8"
The CNC will apply the proportional gain (K1 and K2) to the value resulting
from the addition of the following error plus the value selected by means of the
feed-Forward gain.

When the value resulting from the addition is smaller than the value assigned to
the gain break-point, the CNC will apply the following formula:

Analog = K1 x [Following error + (Kf x F/6)]

And when the value resulting from the addition is greater than the value of the
gain break-point:

Analog = (K1 x Ep) + {K2 x [Following error + (Kf x F/6) - Ep]}

Where*Ep” isthe gain break-point value assigned to the corresponding parameter.

Chapter: 4 Section: Page
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4.8 PARAMETERS FOR UNIDIRECTIONAL APPROACH
The section on " Unidirectional approach” in the chapter on " concepts’ of this
manual describes how these parameters may be used.
P608(4), P608(3), P608(2), P608(1) Unidirectional approach for X,Y,Z, W axes

They indicate whether the unidirectional approach isto be used on GO0 moves
(rapid) or not.

0 = GO0 moves without unidirectional approach.
1 = GO0 moves with unidirectional approach.

P608(8), P608(7), P608(6), P608(5) Direction of the unidirectional approach for
X, Y, Z, W axes

They indicate the direction of the unidirectional approach.

0 = Positive direction.
1 = Negative direction.

P716 Distance between the approach point and the programmed position

It indicates the factor used by the CNC to calculate the distance between the
unidirectional approach point and the programmed position.

It is given by an integer between 0 and 255.
This parameter is common to all the axes and the CNC calculates this distance
by multiplying this factor by the value assigned to the amount of leadscrew
backlash indicated for each axis: “P109, P209, P309, P409".

P801 Feedrate of the unidirectional approach.

It indicates the feedrate of the unidirectional approach from the approach point
to the programmed position.

Possible values: 1 thru 9999 mm/minuto.
1 thru 3936 0.1inch/minute.
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4.9 LEADSCREW RELATED PARAMETERS
With this CNC it is possible to compensate for leadscrew error as well as for its
backlash when reversing movement direction.

49.1 LEADSCREW BACKLASH

P109, P209, P309, P409, P509 Backlash compensation for X,Y,Z, W,V axes

They indicate the amount of |eadscrew backlash. When using linear transducers
(scales), the corresponding parameter must be set to "0".

It is given in microns regardless of the work units being used.
Possible values: 0 thru 255 microns.
P624(1), P624(2), P624(3), P624(4), P624(5) Sign of backlash for X,Y,Z,W,V

They define the sign of the backlash compensation value indicated by parameters
P109, P209, P309, P409, P509.

0 = Positive.
1 = Negative.
P113, P213, P313, P413, P513 Additional analog pulse for X, Y, Z, W, V axes

Additional analog pulse to make up for the leadscrew backlash when reversing
movement direction.

It is given by an integer between 0 and 255.

Value 0 = Thereis no additional analog pulse.
Vauel =25mV.

Vaue 10 =25.0mV. (10 x 2.5)

Value 255 = 637.5 mV. (255 x 2.5)

Every time the axis moving direction is reversed, the CNC will apply the
corresponding analog voltage for that axis plus the additional analog pulse
indicated in this parameter during 40 milliseconds.

When the feedback device is arotary encoder, this parameter must be set to "0".
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49.2 LEADSCREW ERROR

There are 4 leadscrew compensation tables with 30 points each or 2 tables of 60
points each.

For each point, it is required to define the position of the axis and the amount of
error at that point.

To access these tables, press the following keystroke sequence:

[OP MODE] Display of the various operating modes.
[9] Access to special modes.
[3] Access leadscrew error compensation tables.

The operator may view the following or previous pages by using the up and down
arrow keys.

To view a particular parameter, key in its number and press [RECALL]. The CNC
will show the page corresponding to that parameter.

To clear the table by setting all the parameters to 0, key in the following sequence:
[K] [J] [1] [ENTER].

Each parameter pair of this table represents:

Even parameter The position of the error point on the leadscrew. This position is
referred to Machine Reference Zero (home).

Value range: +8388.607 millimeters
+330.2599 inches

Odd parameter The amount of leadscrew error at that point.

Value range: +32.766 millimeters
+1.2900 inches

When defining the compensation points on the table, the following rules must be
observed:

*  The even parameters are ordered according to their position along the axis. The
first pair of parameters (PO or P60) must be set for the most negative (Ieast positive)
point of the axis to be compensated.

* If al 30 points of the table are not required, set the unused ones to 0.

*  For those sections outside the compensation area, the CNC will apply the
compensation defined for the nearest point.

*  The Machine Reference Zero point (home) must be set with an error of 0.

*  The maximum difference between the error values of two consecutive
compensation points must be within: £0.127 mm (£0.0050 inches)

* The inclination of the error graph between two consecutive points cannot be
greater than 3%.

Page Chapter: 4 Section:
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Examples: If the distance between two consecutive pointsis 3 mm. the maximum
difference of their relevant error values can be 0.090 mm.
If the error difference between two consecutive pointsis the maximum
(0.127mm), the distance between them cannot be smaller than
4.233mm.

To EDIT aparameter, key inits number, press[=], key in the desired value and press
[ENTER] so the new value is entered on the table.

Remember to press [RESET] or power the CNC off and back on once the machine
parameters have been set in order for the CNC to assume their new values.

Programming example:

An X axis leadscrew is to be compensated according to the following graph in
the section between X-20 and X160:

LEADSCREW ERROR
‘ MACHINE REFERENCE ZERO

L MACHINE REFERENCE POINT (Marker pulse position)
— {/\\
* _ 130 160

=
T 1 1 T T
G _a:o N\,—30 60 90 i i
R - = — — — — — i
-3 — - - N N

Considering that the machine reference point has a value of X30 (meaning that
it is located 30mm from the Machine Reference Zero ), the leadscrew error
compensation parameters will be defined as follows:

25m717i

POO0 = X -20.000 PO01 = X 0.001
PO02 = X  0.000 PO03 = X -0.001
PO04 = X 30.000 POO5 = X 0.000
PO06 = X 60.000 PO07 = X 0.002
PO0O8 = X 90.000 PO09 = X 0.001
PO10 = X 130.000 PO11 = X -0.002
PO12 = X 160.000 PO13 = X -0.003
P014 = X 0.000 PO15 = X 0.000
PO16 = X  0.000 PO17 = X 0.000
PO56 = X  0.000 PO57 = X 0.000
PO58 = X  0.000 PO59 = X 0.000
Chapter: 4 Section: Page
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P606(8), P606(7), P606(6), P606(5) L eadscrew error compensation for X,Y,Z,W

They indicate whether the CNC must apply |eadscrew error compensation on
the corresponding axis or not.

0 = Leadscrew error compensation not applied.
1 = Leadscrew error compensation applied.

P613(6) Number of leadscrew error compensation tables (2 or 4)
It indicates whether four 30-point tables are used or two 60-point tables.

0 = 4 compensation tables (for X, Y, Z and W)
1 = 2 compensation tables (for X and Y)

Page Chapter: 4 Section:
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4.10 PARAMETERS RELATED TO CROSS COMPENSATION

With this CNC it is possible to compensate for a positioning error suffered by one
axiswhen another axis moves. A typical example of cross compensation is the beam
sag error compensation.

To use this cross compensation, it is necessary to define the axis causing the error
and the one suffering it depending on the position of the "guilty" axis.

In this case, only the leadscrew compensation tables of the X, Y and Z axes may be
used since the W axis table will now be used for cross compensation.

The axes involved in the cross compensation must be selected between X, Y and Z.
The table has 30 points (P180 through P239) indicating the error position and the
amount of error at each point. The way to set thistable is described in the section on
"Leadscrew related parameters’ in this chapter.

P623(1) Cross compensation applied to X axis
P620(5) Cross compensation applied to Y axis
P620(4) Cross compensation applied to Z axis

They indicate the axis on which the cross compensation will be applied.

0 = Cross compensation is not applied.
1 = Cross compensation is applied.

COMPENSATED AXIS
P623(1) | P620(5) | P620(4)
X 1 0 0
Y 0 1 0
z 0 0 1

When not using cross compensation, set parameters.
P623(1)=0, P620(5)=0 and P620(4)=0

P623(2), P623(3) Axis causing the cross error when moving

With cross compensation it is possible to compensate for measuring errors caused
by one axis onto another.

These parameters determine which moving axisis causing the error (guilty) onto
the one indicated by machine parameters "P623(1), P620(5), P620(4)."

GUILTY AXIS
P623(3) | P623(2)
X 0 1
Y 1 0
Z 1 1
Chapter: 4 Section: Page
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4.10.1

DOUBLE CROSS COMPENSATION

When having a CNC with an integrated PLC or connected to aFAGOR PLC64, it is
possible to use the "double cross compensation".

This feature is to be used when having a cross compensation between two axes
obtaining two different tables applicabl e according to two different external conditions.

For

*

example:

Two different temperatures. One table may be used when the machine is cold
and the other one when it is hot.

Machine with two spindles of different weights. Thus, the beam sag error will be
different when using one or the other.

With this CNC, it is possible to use either one cross compensation table or two; but

not

both at the same time.

P625(3) Double Cross Compensation

It indicates whether one or two cross compensation tables are to be used.

0= The CNC applies one cross compensation table.
1= The CNC applies two cross compensation tables.

In either case, machine parameters: P623(1), P620(5), P620(4), P623(2) and
P623(3) must be set accordingly.

When using double cross compensation, "P625(3)=1", the cross compensation
table is divided into two 15-point tables.

These tables will be selected from the PLCI or from the PLC64 by setting bit 4
of register R155 to either "0" or "1" and by activating mark M1955.

When setting B4R155=0, thefirst table will be selected (parameters P180 through
P209) and when setting B4R155=1, the second table will be selected (P210 through
P239).

Page
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4.11 PALLET RELATED PARAMETERS
The section on " Pallet work™ in the chapter on " concepts’ of thismanual describes
how these parameters may be used.
P603(3) Machine with PALLETS
It indicates whether the machine uses PALLETS or not.

0= PALLETS are not used.
1 =PALLETS are used.

P605(3) The CNC generatesan M 21 when executing M 22, M23, M24 or M 25
This parameter is used when the machine utilizes PALLETS [P603(3) =1].

It indicates whether the CNC must send out an M21 every time functions M22,
M23, M24 or M25 are executed.

0 = Function M21 is not sent out.
1 = Function M21 is sent out.

Function M21 is generated before the axes start moving.
P605(2) The Z axis moves when executing M22, M23, M24 or M25
This parameter is used when the machine utilizes PALLETS [P603(3) =1].

It indicates whether the Z axis must move or not when executing functions M 22,
M23, M24 or M25.

0 = It does not move.
1 = It moves.

P611(7) The X axis moves when executing M 22, M 23, M24 or M25
P605(1) The W axis moves when executing M22, M23, M24 or M25

This parameter is used when the machine utilizes PALLETS [P603(3) =1].

It indicates whether the axis must move or not when executing functions M22,
M23, M24 or M25.

0 = It moves.
1 = It does not move..

P607(1) Travel limitsignored when executing M06, M22, M23, M24 or M 25

It indicates whether or not the travel limits of the axes are ignored when executing
functions M06, M22, M23, M24 or M25.

0 = The travel limits are not ignored (they are active).
1 = The travel limits are ignored.
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P710 Subroutine associated with function M 22
P711 Subroutine associated with function M 23
P712 Subroutine associated with function M 24
P713 Subroutine associated with function M 25

It indicates the number of the standard subroutine (not parametric) that will be
executed when executing a block containing the corresponding pallet function
(M22, M23, M24 or M25).

It is given by an integer between 0 and 99. If set to "0", no subroutine will be
executed.

This permits to define a standard subroutine to move the axes in a specific way.

P904 W axis position to move when executing M22, M23, M24 or M 25
P905 X axis position to move when executing M22 or M 23

P906 X axis position to move when executing M24 or M 25

P907 Z axis position to move when executing M22, M 23, M24 or M 25

These parameters are used when the machine utilizes PALLETS [P603(3) =1].

They indicate the position where the corresponding axis has to move when
executing functions M22, M23, M24 or M25.

These position values must be absolute and referred to machine reference zero
(home).

Possible values: + 8388.607 millimeters.
+ 330.2599 inches.
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412 SPECIAL MACHINE PARAMETERS
P609(1) Machine travels over 8388.607 mm (330.2599 inches)

This parameter must only be set for those machine having one or more axes with
atravel greater than 8388.607 mm (330.2599 inches).

This parameter affects both axes even when one of them might not require this
extended travel.

Possible values:

0 = Machine with normal axis travel within 8388.607 mm (330.2599 inches).
1 = Machine with extended axis travel over 8388.607 mm (330.2599 inches)

When setting this parameter to “1”, the following items must be considered:

*

The minimum display resolution for both axes will now be: 0.01mm or
0.001 inch.

The programming format will now be: £5.2 in mm and +4.3 in inches.

The minimum moving distance will now be: £0.01mm and +0.001 inch.
The maximum moving distance will be: £83886.07mm and £3302.599 inches.

The tool table format will be affected the same way:

R,L +4.2 in mm or £3.3 in inches. Minimum value: £0.01mm and +0.001
inch. Maximum value: £9999.99mm and +393.699 inches.

[,LK £3.2inmm and 2.3 in inches. Minimum value: +0.01mm and +0.001
inch. Maximum value: +327.66 mm and +12.900 inches.

The integer values assigned to machine parameters P103, P203, P303, P403
and P503 for axis resolution now acquire new units:

0.01 mm or 0.001 inch or 0.001° resolution.
0.02 mm or 0.002 inch or 0.002° resolution.
0.05 mm or 0.005 inch or 0.005° resolution.
0.10 mm or 0.010 inch or 0.010° resolution.

=
QOINEF
I

To calculate K1 and K2 and the Feed-forward gain, the following error is
now expressed in 0.01 mm units (not microns) and 0.001 inch units (instead
of 0.0001 inch as before).

The maximum amount of following error permissible is now: 320mm

That is to say that K1 and K2 gains (parameters P114, P214, P314, P414,
P514, P116, P216, P316, P416, P516) must be given in "mV/0.01lmm (mV/
0.001 inches).

Machine parameters P115, P215, P315, P415 and P515 for gain break-point
are now expressed in 0.01 units (not microns) and 0.001 inch units (instead of
0.0001 inch as before).
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* Machine parameters P109, P209, P309, P409, P509 (leadscrew backlash) and
P118, P218, P318, P418, P518 (in-position zone) will also be given in 0.01
mm and 0.001 inch units.

P118 = 100 means an in-position zone of 1mm (or 0.1 inch) for the X axis.

* Machine parameters P112, P212, P312, P412, P512, P810, P811, P812, P813,
P814 (homing feedrate) and P801 (unidirectional approach) will also be
expressed in 0.0lmm/min. or 0.001 inch/min.

P112 = 10000 assigns a feedrate of 100m/min.
Examples to calculate resolution with P609(1)=1:

Example 1. Resolution in “mm” with square-wave encoder

We want to obtain a 0.01mm resolution with a square-wave encoder mounted on the X axis
whose leadscrew has a 5Smm/turn pitch.

Since the multiplying factor applied by the CNC may be either x2 or x4 (depending on machine
parameter setting). The resulting encoder line count will be:

L eadscrew pitch
Number of pulSES = ~=-mmmmmmmmmmem e
Multiplying Factor x Resolution
For afactor of x4:

Number of pulses = ----------m--- =125 pulses/rev.
4 x 0.01lm

P103=1 P604(4)=0 P106=N P604(8)=0
For a factor of x2:

Number of pulses = --------mmmmmem- = 250 pulses/rev.

P103=1 P604(4)=0 P106=N P604(8)=1

Example 2: Resolution in “inches” with square-wave encoder

Wewould like to obtain a 0.001 inch resolution with a square-wave encoder mounted on to the
X axis which has a 4-pitch leadscrew (4 turns per inch or 0.25 inch/turn).

Since the CNC always applies a multiplying factor of either x2 or x4 (selected by machine
parameter), the required encoder line count (pulses per rev) in each case will be:

L eadscrew pitch
Number of pulSesS =  =-m-mmmmmmmmmm e
Multiplying factor x Resolution
With a x4 factor:

Number of pulses=  --------mmmmmem- = 62.5* pulses/turn
4 x 0.001
* A gear reduction will be required to achieve thisline count per turn.

P103=1 P604(4)=1 P106=N P604(8)=1
With a x2 factor:
0.25

Number of pulses = ------------- =125 pulses/turn
2 x 0.001

P103=1 P604(4)=1 P106=N P604(8)=1
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P617(6)  Axisresolution of 0.0001mm (tenth of a micron) or 0.00001 inch (10

millionths)

This parameter must only be set for those machine having one or more axes
requiring this kind of resolution.

This parameter affects both axes even when one of them might not require this
kind of resolution.

Possible values:

0 = Machinewith nor mal axes with 0.001 mm or 0.0001 inch minimum resolution.
1 = Machine with special 0.0001mm or 0.00001 inch resolution.

When setting this parameter to “1”, the following items must be considered:

*

*

The programming format will now be: £3.4 in mm and 2.5 in inches.

The minimum moving distance will now be: £0.0001mm and +0.00001 inch.
The maximum moving distance will be: £838.8607mm and £33.02599 inches.

The tool table format will be affected the same way:

R,L *2.4inmmor x1.5ininches. Minimum value: £0.0001mm and £0.00001
inch. Maximum value: £99.9999mm and +3.93699 inches.

LK +1.4 in mm and 0.5 in inches. Minimum value: £0.0001mm and
+0.00001 inch. Maximum value: £3.2766 mm and +0.12900 inches.

The integer values assigned to machine parameters P103, P203 and P303 for
axis resolution now acquire new units:

1 =0.0001 mm, 0.00001 inch or 0.001° resolution
2 =0.0002 mm, 0.00002 inch or 0.002° resolution
5 =0.0005 mm, 0.00005 inch or 0.005° resolution
10 = 0.0010 mm, 0.00010 inch or 0.010° resolution
When calculating K1, K2 gains and the Feed-forward gain, the following error
is now expressed in 0.0001 mm units (not microns) and 0.00001 inch units
(instead of 0.0001 inch as before). The maximum amount of following error
allowed is now: 3.20mm

That is to say that K1 and K2 gains (parameters P114, P214, P314, P414,
P514, P116, P216, P316, P416, P516) must be givenin "mV/0.0001mm (mV/
0.00001 inches).

Machine parameters P115, P215, P315, P415. P515 for gain break-point are
now expressed in 0.0001 units (not microns) and 0.00001 inch units (instead
of 0.0001 inch as before).

Machine parameters P109, P209, P309, P409, P509 (leadscrew backlash) and
P118, P218, P318, P418, P518 (in-position zone) will also be givenin 0.0001
mm and 0.00001 inch units.

P118 = 100 means an in-position zone of 0.01mm (or 0.001 inch) for the X
axis.
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* Machine parameters P112, P212, P312, P412, P512, P810, P811, P812, P813,
P814 (homing feedrate) and P801 (unidirectional approach feedrate) will also
be expressed in 0.0001mm and 0.00001 inch units.

P112 = 10000 Assigns a feedrate of 1m/min.

Examples to calculate resolution with P617(6)=1:

Example 1. Resolution in “mm” with square-wave encoder

We want to obtain a 0.0001mm resolution with a square-wave encoder mounted on the X axis
whose leadscrew has a Smm/turn pitch.

Since the multiplying factor applied by the CNC may be either x2 or x4 (depending on machine
parameter setting). The resulting encoder line count will be:

L eadscrew pitch
Number of pulses = --m-mm-mmmmmm e

For a factor of x4:

Number of pulses =  -----------mn-- = 12500 pulses/rev.
4 x 0.0001m

P103=1 P604(4)=0 P106=N P604(8)=0
For a factor of x2:

Number of pulses = --------mmmmmmmaev = 25000 pulses/rev.
2 x 0.0001 mm

P103=1 P604(4)=0 P106=N P604(8)=1

Example 2: Resolution in “inches” with square-wave encoder

Wewould like to obtain a 0.001 inch resolution with a square-wave encoder mounted on to the
X axis which has a 4-pitch leadscrew (4 turns per inch or 0.25 inch/turn).

Since the CNC always applies a multiplying factor of either x2 or x4 (selected by machine
parameter), the required encoder line count (pulses per rev) in each case will be:

L eadscrew pitch
Number of pulses = ——--mmmmmm e
Multiplying factor x Resolution
With a x4 factor:
0.25
Number of pulses = ----------mnmoemmmee = 6250 pulses/turn
4 x 0.00001

P103=1 P604(4)=1 P106=N P604(8)=1
With a x2 factor:
0.25

Number of pulses = -------------- = 12500 pulses/turn
2 x 0.00001

P103=1 P604(4)=1 P106=N P604(8)=1
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P908, P909 Collision zone between Y, Z

These parameters are used mainly on boring millsand horizontal machining centers
to define a possible collision zone between the Y and Z axes.

Each one of them indicates the position value where the collision zone begins.

P908 = Y axis position value.
P909 = Z axis position value.

These position values are absolute and referred to the machine reference zero
(home).

Possible values: + 8388.607 millimeters.
+ 330.2599 inches.

If one of the axes gets into this zone, the CNC will prevent the other one from
getting into it.

P621(4) Beginning of a block synchronized with an independent axis (G65)

With function G65 it is possible to move one axis independently while other
axes are being interpolated.

In the following program:

NO G65 W100 F1
N10 GO1 X10 Y10 Z5 F1000
N20 GO1 X20

When executing block "NO", the W axis starts moving at afeedrate of F1. Then,
block "N10" starts executing the XY Z interpolation at F1000 while the W axis
keeps moving at F1.

If " P621(4)=0",the CNC executes block "N20" once "N10" is completed
regardless of whether "NO" is completed or not (W axis has
reached position or not).

If " P621(4)=1", the CNC waits until blocks "NO" and "N10" are completed (all
axes have reached position) before executing block "N20".

P626(3) "RESCAN 200" feature from Renishaw available or not.

It indicates whether the machine usesthe"RESCAN 200" feature from Renishaw
or not.

0= Not available.
1= Avalable.
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5. SPINDLE MACHINE PARAMETERS

Observethat some of the parameter s mentioned in this chapter are also described
in further detail in the chapter on " concepts’ of thismanual.

P815 Spindle acceleration/deceleration ramp duration

The CNC takes this parameter into account at al times when working in open or
closed loop.

It establishes the time the spindle requires to reach the selected speed (acceleration
stage). Thistime will be the same for the deceleration stage.

A

s 4

26m606
o+
o+
v

It is expressed by an integer between 0 and 65535.

Vaueof O There is no acc/dec.
Vaueof 1 0.010 seconds.

Vaueof 10  =0.100 seconds. (10 x 0.01)
Vaueof 2000 =20 seconds. (2000 x 0.01)
Valueof 4095 =40.95 seconds (4095 x 0.01)
Vaue> 4095 =40.95 seconds (4095 x 0.01)
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5.1 PARAMETERS RELATED TO SPINDLE SPEED RANGE CHANGE

The section on " Spindle range change" in the chapter on " concepts’ of this manual
describes how these parameters may be used.

P7,P8, P9, P10 Maximum spindle speed for 1st, 2nd, 3rd and 4th RANGE.
They indicate the maximum spindle speed assigned to each range.

Itisgiveninrevolutions per minute and they accept any integer value between 0 and
9999.

The value assigned to P7 must correspond to the lowest range and that of P10 to the
highest range. When not all the ranges are being used, assign the lowest range to P7
and set the unused ones to the highest speed value.

P601(6) Residual analog voltage (S) during spindle range change.

It determines whether the CNC must generate aresidual analog voltage (S) during a
range change.

Possible values:

0
1

No residual analog voltage is generated.
A residual analog voltage is generated.

P706 Valueof theresidual analog voltage (S).

It indicates the value of the residual analog voltage (S) for the spindle speed range
change.

It is given by an integer between 1 and 255.

Vaueof 1 = 25mV.
Vaueof 10 = 25.0mV. (10x 2.5)
Vaueof 255 = 637.5mV. (255 x 2.5)

P707 Oscillation period during a spindle range change.
It indicates the oscillation time period during a spindle range change.

It is given by an integer between 0 and 255.

Vaueof O = Continuous movement in one direction.
Vaueof 1 = Continuous movement in the other direction.
Vaueof 2 = 20 msec. oscillation period.
Vaueof 10 = 100 msec. oscillation period.
Vaueof 255 = 2550 msec. oscillation period.
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5.2 PARAMETERS FOR ANALOG SPINDLE SPEED OUTPUT

The section on " Spindle” in the chapter on " concepts’ of this manual describes how
these parameters may be used.

P601(4) Sign of the spindle analog output.

It determinesthe sign of the spindle analog output (S). If correct, leaveit asis; if not,
changeit.

Possible values: “0” and “1”.
P610(4) Unipolar or bipolar spindle analog output.
It indicates the type of spindle analog output.

If the analog output is BIPOLAR, the CNC will generate a positive analog voltage
(O to +10V) to turn the spindle clockwise (M03) and a negative anal og voltage (O to
-10V) to turn the spindle counter-clockwise (M04).

If the analog output isUNIPOLAR, the CNC will generate a positive analog voltage
(O to +10V) for either turning direction.

0
1

The output must be BIPOLAR.
The output must be UNIPOLAR.

Bear in mind that with machine parameter P601(4) it is possible to change the sign
of the analog output and, therefore, the spindle turning direction.

P609(4) Any spindle speed change generatesan S STROBE

It indicates whether or not a 200msec. S STROBE (pulse) is output at pin 3 of
connector 1/01, every time a new spindle speed is selected.

0 = No S STROBE is generated.
1 =An SSTROBE is generated.
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5.3 PARAMETERSFOR SPINDLE SPEED OUTPUT IN BCD

The section on " Spindle” in the chapter on " concepts’ of this manual describes how
these parameters may be used.

P601(3) Spindle speed output in 2-digit BCD code.

It indicates whether thereisa2-digit BCD coded spindle speed output or not. If not,
the CNC will output an analog voltage for the spindle.

0
1

No 2-digit BCD coded output is used for spindle speed.
A 2-digit BCD coded output is used for spindle speed.

If this parameter is set to “1”, the CNC will issue the value corresponding to the
programmed spindle speed via the BCD outputs which are pins 20 thru 27 of the 1/
O 1 connector. It will also output an S STROBE pulse at pin 3 of connector

/0 1.
The chart below shows the BCD code corresponding to the programmable spindle
Speed values:
Prograsmmed SBCD Prograsmmed SBCD Prograsmmed SBCD Prograsmmed 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 S 68 2000-2239 S 86
3 529 36-39 S51 280-314 S 69 2240-2499 s87
4 $32 40-44 S52 315-354 S70 2500-2799 S 88
5 S 34 45-49 S53 355-399 ST71 2800-3149 589
6 S35 50-55 S 54 400-449 ST72 3150-3549 S90
7 S 36 56-62 S 55 450-499 S73 3550-3999 S91
8 S 38 63-70 S 56 500-559 S 74 4000-4499 S92
9 $39 71-79 S57 560-629 S75 4500-4999 593
10-11 S40 80-89 S58 630-709 S76 5000-5599 S 94
12 S41 90-99 S59 710-799 S77 5600-6299 595
13 S42 100-111 S 60 800-899 S78 6300-7099 S 96
14-15 S43 112-124 S61 900-999 S79 7100-7999 S97
16-17 S44 125-139 S62 1000-1119 S 80 8000-8999 598
18-19 S45 140-159 S63 1120-1249 s81 9000-9999 S99
20-22 S 46 160-179 S64 1250-1399 S82
23-24 S47 180-199 S65 1400-1599 583

If avalue greater than 9999 is programmed, the CNC will assume the spindle speed
corresponding to 9999.
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Chapter: 5
SPINDLE MACHINE PARAMETERS

Section:

FOR BCD OUTPUT




P601(2) 4-digit BCD coded spindle speed output

It indicates whether thereisa4-digit BCD coded spindle speed output or not. If not,
the CNC will output an analog voltage for the spindle.

0
1

No 4-digit BCD coded output is used for spindle speed.
A 4-digit BCD coded output is used for spindle speed.

If this parameter is set to “1”, the CNC will issue the value corresponding to the
programmed spindle speed via the BCD outputs which are pins 20 thru 27 of the 1/
O 1 connector.

The CNC will output theval ue corresponding to the programmed Sin two stageswith
a100 msec. delay between them. It will aso output an S STROBE pulse at pin 3 of
connector 1/0 1.

Pin 1st stage 2nd stage

21 Thousands | Tens

25 Hundreds | Units
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5.4 PARAMETERSUSED FOR SPINDLE CONTROL

It is necessary to have a spindle feedback encoder installed in order to perform the
following operations:

* Electronic threading (G33)
*  Spindle orientation (M 19)
* Rigid tapping cycle (G84R)
When working with spindleorientation (M 19) or executing arigid tapping cycle (G84R),
the spindlemust bein closed loop; in other words, the CNC must be controlling the actual
spindle speed at al times providing the electrical cabinet with the analog voltage so the
spindle turns at the selected speed.
Thesection on " Spindle” in the chapter on " concepts" of thismanual describeshow
these parameters may be used.
P800 Number of spindle encoder pulses (line count)
It indicates the number of pulses of the spindle encoder.
It is expressed by an integer between 0 and 9999.

If this parameter is set to "0", it will mean that there is no spindle encoder and,
therefore, the spindle will always work in open loop.

P609(2) Spindle counting direction

It determines the spindle counting direction. If correct, leave it asis and change it
if otherwise.

Possible values; “0” and “1".
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55 PARAMETERSRELATED TO SPINDLE ORIENTATION (M19)

Thesectionon” Spindlecontrol” inthechapter on™ concepts’ of thismanual describes
how these parameters may be used.

P700 Spindle speed when workingin M19
It isgiven in rpm with a value between 0 and 255.
P601(7) Sign of the analog S output associated with M 19

It determines the sign of the analog output associated with M19. If correct, leave it
asisand change it if otherwise.

Possible values: “0” and “1”.
P612(8) Marker pulse (reference) type of the spindle encoder

It indicatesthe type of marker pulse (10) of the spindle encoder used to synchronize
the spindlein M 19.

BY — o oo e -
1=Positive pulse.
ov
5V
0=Negative pulse. g
ov -—---me- g

P619(6) Spindle orientation in both directions

It determines whether the spindle orients (M19 Sxxx) always in the same direction
or in the direction indicated by the sign of the S value.

0 = The spindle aways orients in the same direction..
1 = The spindle orients in the direction indicated by the sign of the S value.

When setting this parameter to "1", the positive sign coincides with the spindle
homing direction.

P719 Minimum spindle analog during M 19
It determines the minimum spindle analog voltage when in M 19.
It is given by an integer between 0 and 255.
Vaue0 =25mV.
Vauel =25mV.

Vauel0 =25.0mV. (10x 2.5)
Vaue 255 =637.5mV. (255 X 2.5)
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P717 In-position zone (dead band) for M 19

It establishes the width of the in-position zone to both sides of the programmed
coordinate so the CNC considers the spindle to be in position.

It is expressed by the number of encoder pulses between 0 and 255.

Remember that the CNC internally multiplies by 4 the number of pulses provided by
the encoder.

Therefore, if the spindle encoder provides 1000 pulses per turn and P717 = 100, the
in-position zone (dead band) will be:

360°
-——Xx 100 = £9°
1000 x 4

P718 Proportional gain K for the spindle when in M19

It set the anal og voltage corresponding to 1 feedback pulse of following error of the
spindle encoder.

It isdefined by an integer between 0 and 255, where avalue of 64 correspondsto an
analog of 2.5mV.

2.5mV.
Analog (mV.) = K x Following Error (pulses) X ——--—--
64
P917 Lower limit of the forbidden zone for the spindlein M 19
P918 Upper limit of the forbidden zone for the spindlein M 19

These parameters are applicable when the spindle can orient in both directions
"P619(6)=1".

These parameters establish a forbidden zone for the spindle.
They are given in degrees with a precision of one thousandth of a degree.

Example: The illustrations below show the forbidden zone when setting:
P917 = 170 and P918 = 190.

90" 270°
170" ‘\ (+) 190"
180° o 180° o
190" 170 ’/

+)
g
8 _270° a0
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If the spindleispositioned at 150° and wewant to moveit to 200°, therearetwo ways
to program such move as described next:

M19 S200  The CNC shows the corresponding error code since this instruction
would make the spindle go through the forbidden zone.

M19 S-200 The spindle will move to the desired point in the negative direction
thus avoiding the forbidden zone.

If both limits are set to "0", it will mean that there is no forbidden zone.

If function M 19 is executed without programming an S value, the CNC will ignore
this forbidden zone.

P916 Spindle orient position when programming M 19 without an " S" value
Toswitchfrom openloop (M03, M04) to closed loop, just program M 19 (without S).
The CNC will reducethe spindle speed bel ow the oneindicated by parameter " P700".
Then, it will search home and it will position at the point indicated by parameter
"P916".

It is given in degrees and with a precision of one thousandth of a degree.
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5.6

PARAMETERS RELATED TO RIGID TAPPING (G84R)

General consider ations:

*

Rigid tapping consistsin aninterpol ation between the spindle and the Z axiswhen the
main planeisformed by the X and Y axes.

There is amachine parameter for each spindle range allowing the adjustment of its
acc./dec. ramp.

When working with small taps (such as metric 3mm or 4mm, for example), it is
recommended to apply smooth spindle acc./dec. ramp to prevent breaking the tap.

In order for the tap to follow the same path in its way out, the acc./dec. timesfor the
spindle and for the perpendicular axis must be the same.

By the same token, the following error (lag value) of the spindle and that of the
perpendicular axis must be proportional.

For example: if when tapping at F1000mm/min, S1000 rpm (thread pitch= 1mm) we
obtain:

Imm
360°

Z axisfollowing error =
Spindle following error =

It can be said that both axes are perfectly synchronized

SincetheZ axisgainsaredifferent during regular machiningand during rigid tapping,
the CNC offers 2 machine parameters, one for each case.

Page
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P745, P747, P748, P749 ACC/DEC ramp duration for ranges 1, 2, 3and 4

When executing arigidtapping cycle G84R, the CNC doesnot apply theacc/dec ramp
set by machine parameter "P815".

However, machineparameters”P745, P747,P748, P749" must besetinorder to apply
acc./dec. during rigid tapping cycle.

Each one of these parameters correspondsto onerange and they establishthetimethe

spindlerequiresto reach the sel ected speed (accel eration stage). Thistimewill bethe
same for the deceleration stage.

GO0+

v

It is expressed by an integer value between 0 and 255.
Vaue0 = Thereisno acc/dec.
Vauel =0.020 seconds.
Vaue1l0 =0.200 seconds. (10 x 0.02)
Value 255 =5.100 seconds. (255 x 0.02)
P750 Proportional gain K1 for the tapping axis

More than likely, the K1 gain set for the tapping axis in parameters (P114, P214,
P314, P414, P514) is not appropriate to perform the rigid tapping operation.

Inthat case, thisspecific K1 can be used for therigid tapping cycle and keep the other
K1 for the rest.

Thisparameter setsthe anal og voltage corresponding to 1 micron of following error.

It is expressed by an integer between 0 and 255 where a value of 64 corresponds to
an analog voltage of 2.5mV.

2.5mV.
Analog (mV.) = P750 x Following (microns) X ——--—--
64
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P746 FEED-FORWARD for the spindle when Rigid Tapping

This parameter is used when executing a tapping canned cycle G84.

With the Feed-forward gain, which is proportional to the feedrate, it is possible to
improve the positioning loop minimizing the amount of following error.

However it isnot recommended when acceler ation/deceler ation ramps are not
being used.

This parameter defines the % of analog voltage due to the programmed feedrate. It
is given by an integer between 0 and 255.

Gain proportional

|7 to feedrate
Programmed R N Proportional | | na108 voltage

Feedrate j/ gain
Feedback

The value which will be added to the following error is (P746 x F/6), where P746 is
the feed-forward value selected and the F is the programmed feedrate.

25m504i

The CNC will apply the proportional gain (P718) to the value resulting from adding
the following error and the value selected by the feed-forward.

The CNC will apply the following formula:
Analog = P718 x [Following Error + (P746 x F/6)]

P625(1) Thebeginning of thetap issynchronized with the spindlemarker pulse
(1)

This parameter is used when executing the tapping cycle G84.

0 = The beginning of the tap is not synchronized with the spindle lo.
1 = The beginning of the tap is not synchronized with the spindle lo.

When synchronizing the beginning of thetap with the spindle marker pulse (10), itis
possible to repeat any tap previously made without damaging it.

Page
12

Chapter: 5 Section:
HINE PARAMETER RELATED TORIGID
SPINDLEMAC S TAPPING (G84R)




6. CONCEPTS

It is recommended to save the CNC machine parameters onto a peripheral device or PC
to avoid losing them by mistake or any malfunction.

6.1 AXESAND COORDINATE SYSTEMS

Sincethe CNC must control the movement and positioning of the axes, it is necessary to
establish the target point by means of its coordinates.

WiththisCNC, itispossibleto use absolute and incremental coordinates along the same
program.

6.1.1 NOMENCLATURE AND SELECTION OF THE AXES
The axes that can be controlled by the CNC are referred to as follows:
X, Y Main movements on the main work plane of the machine.
Z Main axis of the machine, perpendicular to the main XY plane.
V,W Auxiliary axes.

All of themmust beproperly defined aslinear, rotary, etc. by meansof their corresponding
machine parameters.

With this CNC it is possible to control the following types of machines:

*  3-axismachines. X, Y, Z axes
4-axismachines. X, Y, Z, W axes
*  B-axismachines. X, Y, Z, W,V axes

When controlling a4-axisor 5-axismachine, machine parameter "P11" must be properly
set. It must also be borne in mind that the CNC may interpolate up to 3 axes at atime;
therefore, the W and V axes are incompatible with each other and with one of the X, Y,
Z axes set by this machine parameter (P11).

To control the V axis, general machine parameter P616(4) must be setto " 1”.
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6.2 FEEDBACK SYSTEMS
The feedback inputs of this CNC are;

Connectors Al, A2, A3, A4.

They are used to connect the feedback inputs for the X, Y, Z and W axes
respectively.

They admit sine-wave and double-ended (differential) square-wave signals which
must be properly indicated by machine parameters “P106, P206, P306, P406” and
the two dip-switches located under each feedback input.

Connector A5.

It admits double-ended (differential) square-wave signals to connect the feedback
device for the 5th axis (V), the spindle encoder or the electronic handwheel.

Depending on the type of feedback being used, set machine parameters “P506,
P616(4) and P800” accordingly.

Connector AG6.

It admitssingle-ended (non-differential) signalsand it isused to connect the spindle
encoder or the electronic handwheel.

Depending on the type of feedback being used, machine parameters “P612(1),
P616(4) and P800" must be set accordingly.

The possible axis combinations offered by this CNC are:

Al | A2 | A3 | A4 A5 A6
X1Y | Z |W \% S
X1Y | Z |W \% Handwheel
X1Y | Z | W S Handwheel
X1Y | Z | W Handwheel S

The"S" letter indicates that the feedback input is used to control the spindle. However,
it ispossible to control the spindle without having to use that feedback device since the
CNC providesthe corresponding anal og voltage output at pins 36 and 37 of connector 1/

Ol
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6.2.1 COUNTING FREQUENCY LIMITS

Sine-wave signals

The maximum counting frequency for sine-wave feedback signalsis 25K Hz (25,000
pulses/sec.).

Therefore, the maximum feedrate for each linear axis will depend upon the selected
resol ution (machine parameters “P103, P203, P303, P403, P503") and the period of
the feedback signal being used.

The maximum feedrate for each rotary axis will depend upon the number of pulses
per revolution.

Example 1:

Whenusingalinear scalewith a20pm, the maximum feedratefor anaxiswith 1um
resolution will be:

20 pm/pulse x 25,000 pul ses/sec = 500 mm/sec = 30 m/min.

Example 2:

When using a rotary table with a 3600-count sine-wave encoder the maximum
speed for 0.001° resolution will be:

360°/turn

---------------------- x 25,000 pul ses/sec. =2,500°/sec. = 150,000°/min.
3,600 pulses/turn

Squar e-wave signals

The maximum counting frequency for differential square-wave signalsis
200 KHz (200,000 pulses/sec.), with a 450nsec. separation between A and B flanks
(that is 90° +20° phase shift).

Therefore, the maximum feedrate for each linear axis will depend upon the selected
resol ution (machine parameters “P103, P203, P303, P403, P503") and the period of
the feedback signal being used.

When using FAGOR linear scales, the maximum feedrate is limited by its own
characteristics to 60m/min (2362 inches/min).

When using FAGOR rotary encoders, the limitation is set by the maximum number
of pulses delivered by the encoder; which is 200KHz.
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6.3 AXISRESOLUTION

The CNC has a series of machine parameters to set the resolution of each axis.

Theresolution used on each axisindicates the minimum variation distinguishable by the
feedback device. It isgivenin microns or 0.0001 inch units.

The machine parameters used to define the axis resolution are the following:

P103, P203, P303, P403, P503

They set the counting resolution for each axis.
P604(4), P604(3), P604(2), P604(1), P616(7)

They set the measuring units for each axis feedback signal (mm or inches).
P106, P206, P306, P406, P506

They set thetype of feedback signal being used (square-waveor sine-wave) for
each axis.

P604(8), P604(7), PBO4(6), PE04(5), P616(8),

They indicate the multiplying factor, x2 or x4 to be applied to the feedback
signals of each axis.

P622(1), P622(2), P622(3), P622(4), P622(5)

They indicate the special multiplying factor to be applied to the sine-wave
feedback signals of each axis (besides the normal x5).

Example 1. Resolution in “mm” with squar e-wave encoder

We want to obtain a 2um resolution with a square-wave encoder mounted on the X
axis whose leadscrew has a 5Smm/turn pitch.

Since the multiplying factor applied by the CNC may be either x2 or x4 (depending
on machine parameter setting). The resulting encoder line count will be:

Leadscrew pitch

Number of pulses =
Multiplying Factor x Resolution

5000 pm
Number of pulses= =625 pulsesrev.
4x2pum

For afactor of x4:

P103=2 P604(4)=0 P106=N P604(8)=0

For afactor of x2:
5000 pm
Number of pulses= = 1250 pulses/rev.
2X2pum

P103=2 P604(4)=0 P106=N P604(8)=1
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If a FAGOR encoder is chosen, its pulse output frequency is limited to 200KHz
(although the CNC admits square-wave pulses with a frequency of up to 200KHz).

Therefore, the maximum feedrate for this axis will

When using a x4 multiplying factor:

be:

200,000 pulses/sec.

Max. Feed = X 5 mm/rev. = 1600 mm/sec. = 96 m/min.
625 pulses/rev.

When using ax2 multiplying factor:

200,000 pulses/sec.

Max. Feed = X 5 mm/rev. = 800 mm/sec. = 48 m/min.
1250 pulses/rev.
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Example 2: Resolution in “mm” with sine-wave encoder

We would like to get a 2um resolution with a sine-wave encoder mounted on to the
X axis which has a 5mm/turn leadscrew pitch.

We have the following options:

P622(1)=0
P604(8) Resolution P103
=1 (x2) 2 microns 10
=0 (x4) 2 microns 10
P622(1)=1
P604(8) Resolution P103
=1 (x2) 2 microns 2
=0 (x4) 2 microns 2

Since the CNC aways applies a x5 multiplying factor to the sine-wave feedback
signals, we will need an encoder:

Leadscrew pitch

N° of pulses=
5 x Multiplying factor x Resolution

For P604(8)=1 (x2)
5000pm/turn

N° pulses = = 250 pulses/turn
5x 2 x 2um/pulse

Therefore:

If P622(1)=0=>  P604(4)=0 P106=Y P604(8)=1 P103=10
If P622(1)=1=> P604(4)=0 P106=Y P604(8)=1 P103=2

For P604(8)=0 (x4)
5000pm/turn

NC pulses = = 125 pulses/turn
5x 4 x 2um/pulse

Therefore:

If P622(1)=0=> P604(4)=0 P106=Y P604(8)=0 P103=5
If P622(1)=1=> P604(4)=0 P106=Y P604(8)=0 P103=2

Even when choosing a FAGOR encoder which outputs up to 200KHz, the actual
usable frequency is this time limited by the CNC to 25KHz for sine-wave signals.
Therefore, the maximum feedrate for this example will be:

25,000 pul ses/sec.
Max. Feed = X 5 mm/rev. = 1000 mm/sec. = 60 m/min.
125 pulsesrev.

and 30m/min for 250-line encoder.
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Example 3: Resolution in “mm” with sguare-wave linear scale

Considering that the CNC applieseither ax2 or x4 multiplying factor (set by machine
parameter), a linear scale must be chosen whose pitch is 2 or 4 times the desired
resolution.

When using FAGOR linear transducers (scales) with 20um pitch, the following
resolutions may be obtained: 5um (20/4), 10pm (20/2).

Thus:

Scalepitch | P103 | P604(4) | P106 | PBOA(S)

20pm 5 0 0 0
20pm 10 0 0 1

Since the counting frequency of the CNC is limited to 200KHz for square-wave
signals, the maximum feedrate obtai nable with a 20um-pitch scaleis:

Max. Feed = 20 um/pulse x 200,000 pulses/sec. = 4000 mm/sec. = 240 m/min.

However,if FAGOR linear scalesar eused, themaximum feedrateislimited (by
the scales) to 60m/min. (2362 inches/min.)
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Example 4. Resolution in “mm” with sine-wave linear scales

A sine-wave linear scale is being used with a 20pm pitch and 1um resolution.

There are the following options:

P622(1)=0
P604(8) Resolution P103
=0 (x4) 1 micron 5
P622(1)=1
P604(8) Resolution P103
=0 (x4) 1 micron 1

Therefore:

If P622(1)=0=> P604(4)=0 P106=Y P604(8)=0 P103=5
If P622(1)=1=> P604(4)=0 Pl06=Y P604(8)=0 P103=1

The CNC'scounting frequency islimited to 25K Hz (30m/min) for sine-wavesignals.

However,if FAGOR linear scalesareused, themaximum feedrateislimited (by
the scales) to 60m/min. (2362inches/min.)
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Example5: Resolution in “inches’ with squar e-wave encoder

We would like to obtain a 0.0001 inch resolution with a sgquare-wave encoder
mounted on to the X axis which has a 4-pitch leadscrew (4 turns per inch or
0.25inch/turn).

Since the CNC always applies a multiplying factor of either x2 or x4 (selected by
machine parameter), therequired encoder line count (pul sesper rev) in each casewill
be:

Leadscrew pitch

Number of pulses=
Multiplying factor x Resolution

With ax4 factor:

0.25
Number of pulses = = 625 pulses/turn
4 x 0.0001

P103=1 P604(4)=1 P106=N P604(8)=0
With ax2 factor:

0.25
Number of pulses= —— = 1250 pulses/turn
2 x 0.0001

P103=1 P604(4)=1 P106=N P604(8)=1
If aFAGOR encoder isused, the counting frequency islimitedto 200K Hz by thescale
(the CNC admits up to 200K Hz for square-wave signals). Therefore, the maximum
feedrate for this axis will be:
For x4 multiplying factor:
200,000 pulses/sec.

Max. Feed= x 0.25 inch/rev = 80 inches/sec= 4800 inch/min.
625 pulses/rev

For x2 multiplying factor:

200,000 pul ses/sec.
Max. Feed= x 0.25 inch/rev = 40 inches/sec= 2400 inch/min.
1250 pulses/rev
Chapter: 6 Section: Page

CONCEPTS AXISRESOLUTION 9




Example6: Resolutionin “inches’ with sine-wave encoder

Wewould like to get a0.0001 inch resol ution with asine-wave encoder mounted on
to the X axis which has a 4-pitch leadscrew (0.25 inch/turn).

We have the following options:

P622(1)=0
P604(8) Resolution P103
=1 (x2) 0.0001 inch 5
=0 (x4) 0.0001 inch 5
P622(1)=1
P604(8) Resolution P103
=1 (x2) 0.0001 inch 1
=0 (x4) 0.0001 inch 1

Since the CNC aways applies a x5 multiplying factor to the sine-wave feedback
signals, we will need an encoder:

Leadscrew pitch

N° of pulses=
5 x Multiplying factor x Resolution

For P604(8)=1 (x2)
0.25inch/turn

N° pulses = = 250 pulseg/turn
5x 2 x 0.0001 inch/pulse

Therefore:

If P622(1)=0=>  P604(4)=0 P106=Y P604(8)=1 P103=5
If P622(1)=1=> P604(4)=0 P106=Y P604(8)=1 P103=1

For P604(8)=0 (x4)
0.25inch/turn

NC pulses = = 125 pulses/turn
5x 4 x 0.0001 inch/pulse

Therefore:

If P622(1)=0=> P604(4)=0 P106=Y P604(8)=0 P103=5
If P622(1)=1=> P604(4)=0 P106=Y P604(8)=0 P103=1

Even when choosing a FAGOR encoder which outputs up to 200KHz, the actual
usable frequency is this time limited by the CNC to 25KHz for sine-wave signals.
Therefore, the maximum feedrate for this example will be:

25,000 pul ./sec.
Max. Feed = X 0.25inch/rev. =500 inch/sec. = 3000 inch/min.
125 pul./rev.

and 1500 inch/min for 250-line encoder.

Page Chapter: 6 Section:
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Example7: Resolutionin “inches’ with square-wave encoder

Wewould like to get a 0.005° resol ution with square-wave encoder mounted on the
W axis.

Sincethe CNC appliesamultiplying factor of x4 to obtain thisresolution, theencoder
must have the following line count (pulses):

Degrees
Neof pulses =
Mult. factor x Resolution
360°/turn
NCof pulses = = 18000 pulses/turn
4 x 0.005°/pulse

P403=5 P604(1)=0 P406=N P604(5)=0

If aFAGOR encoder isused, thecounting frequency islimitedto 200K Hz by thescale
(the CNC admits up to 200K Hz for square-wave signals). Therefore, the maximum
feedrate for thisaxis will be:

For x4 multiplying factor:

200,000 pul ses/sec.
Max. rpm = = 11.111rev./sec =666.66 rpm.
18000 pulses/rev
Chapter: 6 Section: Page
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Example8: Resolutionin “inches’ with sine-wave encoder

Wewould liketo get a0.005° resolution with sine-wave encoder mounted on the W
axis.

There are these options:

P622(4)=1
P604(5) Resolution P403
=1 (x2) 0.005 degrees 5
=0 (x4) 0.005 degrees 5

Since the CNC aways applies a multiplying factor of x5 to sine-wave feedback
signals, the encoder must have the following line count (pulses):

Degrees
Neof pulses =
5 x Mult. factor x Resolution
360°/turn
N of pulses = = 3600 pulses/turn
5x 4 x 0.005°/pulse

P622(4)=1 PA03=5 P604(1)=0 P406=Y P604(5)=0
If aFAGOR encoder isused, thecounting frequency islimitedto 200K Hz by thescale
(the CNC admits up to 25KHz for sine-wave signals). Therefore, the maximum
feedratefor thisaxiswill be:

For x4 multiplying factor:

25,000 pul ses/sec.
Max. rpm = = 6.94rev./sec =416.66 rpm.
3600 pulses/rev
Page Chapter: 6 Section:
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6.4 ADJUSTMENT OF THE AXES

In order to make this adjustment it is necessary to have the feedback systemsfor al the
axes connected to the CNC.

Before starting the adjustment of the axes, it is a good idea to move them close to the
middle of their travels placing the travel-limit switches (controlled by the electrical
cabinet) close to these pointsin order to avoid any damage to the machine.

Verify that theaxesarenot CONTINUOUSLY CONTROLLED (that their enablesignal
is cancelled once the axisis in position). To do this, machine parameters P105, P205,
P305, P405 and P505 must be set to “N”.

Also, make surethat the CNC hasbeen set to provide adelay between the axesenableand
their anal og voltage output. To do this, machine parameters P104, P204, P304, P404 and
P504 must besetto “Y”.

After the machine parameters for the axes have been properly set, proceed with their
adjustment by following these suggestions:

*  The axes should be adjusted one at atime.
*  Connect the power output of the drive corresponding to the axis being adjusted.
*  Inthe JOG mode, move the axis, being adjusted.

In case of run-away, the CNC will display the relevant following error and the
machine parameter correspondingtothe SIGN OF THEANALOGVOLTAGEwill
have to be changed. Machine parameters P100, P200, P300, P400 and P500.

* If the axis does not run away; but the direction of the move is not the desired one,
the machine parameter corresponding to the COUNTING DIRECTION (P101,
P201, P301, P401 and P501) will have to be changed as well asthat corresponding
to the SIGN OF THE ANALOG VOLTAGE (P100, P200, P300, P400 and P500).

*  If thecounting directioniscorrect but the axismovesin the oppositedirectionto the
one indicated, change the axis machine parameter corresponding to the moving
direction (P102, P202, P302, P402 and P502).

Chapter: 6 Section: Page
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6.4.1 ADJUSTMENT OF THE DRIFT (OFFSET) AND MAXIMUM
FEEDRATE (G0O0)

These adjustments are performed on axis servo drives and spindle drives.

Drift adjustment (offset)

This adjustment will be made in two stages:

Preadjustment of the drive offset

*

*

Disconnect the analog voltageinput of thedrive and short-circuitit withawire
jumper.

Turn the offset potentiometer of the drive until the voltage on the tacho
terminalsis OV. This should be checked on the 200 mV DC scale of the volt-
meter.

Remove the wire jJumper mentioned above.

Critical adjustment of the drive offset

*

Execute a CNC program moving the axisin GO0 continuously back and forth.
One such program could be the following:

N10 GO0 G90 X200
N20 X-200
N30 G25 N10

While the axis is moving, turn the offset potentiometer of the drive until the
amounts of following error obtained in both directions are the same.

Page
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Adjustment of the maximum feedrate

It isrecommended to adjust the drives so the maximum feedrate is obtained with an
analog voltage of 9.5V.

Also, the maximum feedrate must be indicated in the corresponding machine
parameter for that axis. Parameter P111, P211, P311, P411, P511.

Themaximum feedrate can be cal cul ated from the motor rpm, thegear ratiosand the
type of leadscrew being used.

Example for the X axis:
A motor can turn at 3000 rpm and it is attached to a 5 pitch leadscrew
(1/5 inch/turn). Therefore, the maximum feedrate to be assigned to machine
parameter P111 is:
Maximum feedrate (GOO) = r.p.m. x leadscrew pitch
P111 = 3000 rev./min. x 1/5 inch/rev. = 600 inches/rev.
Tomakethisadjustment, it isrecommended to set P110 and P111 to the samevalue.

Also, runaCNC program which movesthe axisin GOO continuously back and forth.
One such program could be the following:

N10 GO0 G90 X200
N20 X-200
N30 G25 N10

While the axis is moving, measure the analog voltage coming out of the CNC
towardsthe servo drive and adjust the gain potentiometer at the servodrive (never
at the CNC) until this analog voltage reaches 9.5V.
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6.4.2 GAIN ADJUSTMENT

It isnecessary to properly adjust the different gainsfor each axisin order to optimizethe
response of the whole system to the programmed movements.

It isrecommended to use an oscilloscopein order to obtain afiner adjustment of the axes

by monitoring the signals provided by the tacho. The diagram on the |eft corresponds to
the ideal signal shape and the other ones to an unstabl e start-up and brake-down.

/AR A

The CNC hasaseriesof machine parameterswhich permit adjusting the proportional gain
for each axis. These parameters are:

PROPORTIONAL GAIN K1.

Defined by parameters: P114, P214, P314, P414, P514.
PROPORTIONAL GAIN K2.

Defined by parameters: P116, P216, P316, P416, P516.
Value of the GAIN BREAK POINT

Defined by parameters. P115, P215, P315, P415, P515.
FEED-FORWARD GAIN or gain proportional to the feedrate.

Defined by parameters. P732, P733, P734, P735, P736.

The parameters corresponding to the proportional gain K1 and K2 aswell asfor thegain
break point allow adjusting the Proportional Gain for the axis.

The parameter for the Feed-Forward gain (proportional to feedrate) will be used when
acceleration/decel eration control is being applied onto the corresponding axis.

Gain proportional

|7 to feedrate

P d )

r;i::ﬂﬂe +? 4 Propg;!.l:lonal |— Analog voltage
E Feedback
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6.4.3 PROPORTIONAL GAIN ADJUSTMENT

The analog voltage supplied by the CNC to control the axisis, at all times, afunction of
theamount of following error; that is, the difference between the theoretical positionand
the real (actual) position of the axis.

Analog output = Proportional gain “K” x Following Error

On start-up and slow-down, the following error of the axisisvery small. Therefore, the
proportional gain must be great in order for the axisto respond properly.

On the other hand, once the axis reaches its programmed speed, the following error is
maintained practically constant and it is necessary to apply asmaller gain (K) in order to
keep the system stable.

The FAGOR 8025 CNC offers two proportional gains K1 and K2 to better adjust the
system as well as another parameter referred to as Gain Break point which defines the
active areafor each one of these gains.

The CNC applies the proportional gain K1 whenever the amount of following error for
theaxisissmaller than the value assigned to the machine parameter corresponding to the
gain break-point.

A
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ap [}
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+ | |
o 1 1
> | |
Y K1 : |
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[} [}
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error

When theamount of following error exceedsthe gain break-point value, the CNC applies
the K2 value.

Analog = (K1 x Ep) + [K2 x (Following Error - Ep)]

Where“Ep” isthe value assigned to the gain break-point and it isgiven in microns.
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When adjusting the proportional gain, it must be borne in mind that:

*

When the amount of following error exceeds 32mm (1.2598 inches) the CNC will
issue a Following error message for the corresponding axis.

The amount of following error will decrease as the gain value increases, but the
system will tend to be more unstable.

In practice, most machinesseemtorespondwell towhatiscalledaunity gain(or gain
of 1) which represents a following error of 1mm at a feedrate or Im/minute or a
following error of 0.001 inch at afeedrate of 1 inch/min.

Therefore, this could be used as a practical starting point for the gain calculation
described next. After analyzing the behavior of the machinefor thisgain, itsvalue
may be changed in order to optimize it.

Page
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6.4.3.1 CALCULATION OF K1, K2 AND GAIN BREAK-POINT

The value of K1 represents the analog voltage corresponding to 1 micron of following
error. It is given by an integer between 0 and 255 in such a way that a value of 64
corresponds to an analog voltage of 2.5mV.

Therefore, the K1 value corresponding to again of 1 would be given by the following
formulae:

243.2

In metric (FE= 1mm for F=1m/min): K1 =
Fmax in m/min (P111 for X)

9575
In inches (FE= 0.001inch for F=1inch/min): K1 =

Fmax ininch/min (P111 for X)
For example:

If thetop feedrate for an axisis 500 inches/min, the K1 corresponding to aunity gain
would be: K1 = 9575/500 = 19.15 and the value assigned to the corresponding
parameter would be K1=19.

If thetop feedratefor an axisis20m/min, the K 1 corresponding to aunity gain would
be: K1 = 243.2/20 = 12.16 and the value assigned to the corresponding parameter
would be K1=12.

The amount of following error corresponding to the GAIN BREAK-POINT isgivenin
micronsor 0.0001inch units (by parameter P115for the X axis, P215for theY axis, etc.).
Itisrecommendedtosetittoavalueslightly greater thanthefollowing error corresponding
to themaximum machining feedrate FO (P110, P210, P310, etc) (not positioning feedrate-
P111, P211, P311, etc.-).

For example:

Let’s suppose that K1 has been set for again of 1 (not K1=1) and that the maximum
machining feedrate is 150 inches/min (P110, P210, P310). At this feedrate, the
following error should be about 0.150 inch. Thus, the gain break-point value should
be dlightly larger than 0.150 inch; for example: P115=0.155 inch.

Or in metric:

Let’ ssuppose that K1 has been set for again of 1 (not K1=1) and that the maximum
machining feedrate is 5 m/min (P110, P210, P310). At this feedrate, the following
error should beabout 5 mm. Thus, thegain break-point value should bedlightly larger
than 5 mm; for example: P115=6 mm.

The machine parameter K2 gain sets the analog voltage for 1 micron of following error
being applied from the gain break-point on.

Itisalso given by an integer between 0 and 255 and it istypically set to avalue between
50% and 70% of K1 in order to avoid abrupt anal og voltage changes when switching to
slow machining feedrates.

To perform a practical axis adjustment at the machine, it is recommended:
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1-

Adjust K1 optimizing the axis' response like the signal diagram shown earlier.

Set K1 =K2 or set the gain break-point to alarge value (for example: 50000) and run
aprogram moving the axis continuously back and forth. One such program could be
the following:

N10 GO0 G90 X200
N20 X-200
N30 G25 N10

Set the gain-break point to the correct value.

Todothis, runthepreviousprogram and watch theamount of following error reached
at maximum feedrate and assign that value or one slightly larger to the gain break-
point.

Once K1 and the gain break-point have been set, change the value of K2 to one
between 50% and 70% of K1.

Atention:

2 Onceeach axishasbeen adjusted separately. All interpol ating axes should be

fine adjusted together in such away that their following errors for the same
feedrate arethe samein order to achieve proper interpol ations between those
axesinthe K1 area.
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6.44 FEED-FORWARD GAIN ADJUSTMENT.
WiththeFeed-Forward gainitispossibletoimprovethe positioning loop of theaxes, thus
minimizing the amount of following error. Thisgain must be used only when working
with ACC/DEC.
This CNC offers two types of acc/dec.:
Linear

It is mainly applied onto GOO and FOO moves, although it may also be used in GO1
MOoVes.

Bell shape:
Thistype may be used on al kinds of movements, GOO, G01, GO2, etc. and with any
type of feedrate F.
6.4.4.1 CALCULATION OF FEED-FORWARD GAIN
The Feed-Forward gain is proportional to the feedrate and is set by machine parameters

P732, P733, P734, P735, P736 which indicate the % of analog voltagethat isdueto the
programmed feedrate.

Gain proportional

to feedrate
Programmed W - Proportional | Analog voltage

Feedrate \]/ gain
Feedback

Thevaueaddedtothefollowingerroris(Kf x F/6) whereKf istheval ue of Feed-Forward
and F is the programmed feedrate.

26m704i

The CNC will apply the proportional gain (K1 and K2) tothevalueresulting from adding
the following error of the machine plus the value selected by the Feed-Forward.

When theresult of the addition issmaller than the value of the gain break-point, the CNC
will apply the formula:

Analog = K1 x [Following Error + (Kf x F/6)]

And when the result of the addition is greater than the value of the gain break-point, the
CNC will apply the formula

Analog = (K1 x Ep) + { K2 x [Following Error + (Kf x F/6) - Ep]}

Where “Ep” isthe value of the gain break-point.
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6.4.5

With thisCNC it ispossibleto compensate for leadscrew error aswell asfor itsbacklash

LEADSCREW ERROR COMPENSATION

when reversing movement direction.

There are 4 |eadscrew compensation tables with 30 points each or 2 tables of 60 points

each depending on the setting of P613(6) as shown below:

X axis

Y axis

Z axis

W axis

P613(6)=0

PO to P59

P60 to P119

P120 to P179

P180 to P239

P613(6)=1

PO to P119

P120 to P239

To lock or unlock access to machine parameters, decoded "M" function table and to
the leadscrew error compensation tables, proceed as follows:

* Press the [OP M ODE] key.

* Press [6] to select the Editing mode.

*  Pressthe softkey for [LOCK/UNL OCK]. The screen will show theword: "CODE:"
(password).

* Key in "PKJIY" and press [ENTER] to lock the access or key in "PKJIN" and
press [ENTER] to unlock the access.

When access to machine parameters is locked, only those regarding serial line
communications via RS232C may be changed.

CAUTION when using a CNC with an integrated PLC (CNC+PLCI)

When using this access locking code, the machine parameters, the decoded "M"
function table and the leadscrew error compensation tables are stored in EEPROM
memory.

When using the access unlocking code, it recovers these previously stored tables
from the EEPROM memory.

Therefore, one must be careful and lock these tables before unlocking them.
Otherwise, thefactory set values or other prelocked values, may be restored overwriting
the ones the manufacturer entered but did not lock.

Toaccesstheleadscrew error compensationtable, pressthefollowing keystroke sequence:

[OP MODE] Display of the various operating modes.
[9] Access to specia modes.
[3] Access leadscrew error compensation tables.

The operator may view thefollowing or previous pages by using the up and down arrow
keys.

To view aparticular parameter, key in its number and press[RECALL]. The CNC will
show the page corresponding to that parameter.

To clear the table by setting all the parametersto 0, key in the following sequence:
[K][J][IT[ENTER].

Each parameter pair of this table represents:
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Even parameter  The position of the error point on the leadscrew. This position is
referred to Machine Reference Zero (home).

Valuerange: +8388.607 millimeters
+330.2599 inches

Odd parameter  The amount of |eadscrew error at that point.

Valuerange: +32.766 millimeters
+1.2900 inches

When defining the compensation points on the table, the following rules must be
observed:

*  Theeven parameters are ordered according to their position along the axis. Thefirst
pair of parameters (PO or P60) must be set for the most negative (least positive) point
of the axis to be compensated.

* If al 30 points of the table are not required, set the unused onesto 0.

*  Forthosesectionsouts dethecompensation area, the CNCwill apply thecompensation
defined for the nearest point.

*  The Machine Reference Zero point (home) must be set with an error of 0.

*  Themaximum difference between the error val ues of two consecutive compensation
points must be within: £0.127 mm (x£0.0050 inches)

*  Theinclination of the error graph between two consecutive points cannot be greater
than 3%.

Examples: If the distance between two consecutive points is 3 mm. the maximum
difference of their relevant error values can be 0.090 mm.
If the error difference between two consecutive points is the maximum
(0.127mm), the distance between them cannot be smaller than 4.233mm.

To EDIT aparameter, key inits number, press[=]. Then, key in the desired value or jog
the corresponding axis to the desired position and press[ENTER].

Remember to press [RESET] or power the CNC off and back on once the machine
parameters have been set in order for the CNC to assume their new values.
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Programming example:

An X axis leadscrew is to be compensated according to the following graph in the
section between X-20 and X 160:

LEADSCREW ERROR

‘ MACHINE REFERENCE ZERO
MACHINE REFERENCE POINT (Marker pulse position)
T { !
1 —N 0— —:— ' 130 160
- 1 1

-

=20 N 30 60 90 ! i
— — = = = : |
_ _ |

|

|

Considering that the machine reference point hasavalue of X30 (meaning that itis
located 30mm fromtheMachineReferenceZer 0), theleadscrew error compensation
parameters will be defined as follows:

POO0 = X -20.000 POO1 = X 0.001

PO02 = X 0.000 POO3 = X -0.001

PO04 = X 30.000 POO5 = X 0.000

PO0O6 = X 60.000 POO7 = X 0.002

PO0O8 = X 90.000 PO09 = X 0.001

PO10 = X 130.000 PO11 = X -0.002

PO12 = X 160.000 PO13 = X -0.003

P0O14 = X 0.000 PO15 = X 0.000

PO16 = X 0.000 PO17 = X 0.000

PO56 = X 0.000 PO57 = X 0.000

PO58 = X 0.000 PO59 = X 0.000
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6.5 REFERENCE SYSTEMS

6.5.1 REFERENCE POINTS

A CNC machine must have the following reference points established:

*

Machine Reference Zero or origin point of the machine. It is set by the machine
manufacturer as the origin of the coordinate system of the machine.

Part Zero or origin point for the part. It is the origin point set to program the
measurementsof thepart. It can be chosenfreely by the programmer anditsreference
to the machine reference zero is set by means of a zero offset.

Machine Reference Point. It is a reference point on the machine set by the
manufacturer.

*  When the feedback system uses coded 1o, this point is used ONLY when
leadscrew error compensation is to be applied onto the axis. The amount of
leadscrew error to be assigned to this point must be "0".

*  When the feedback system does not use coded 10, the CNC utilizesthispoint as

hometo synchronizethewholemachinecoordinatesystem andto apply |eadscrew
error compensation.

Za

ZMR |

IMW

XMR

25m701
g
=

Machine Reference Zero

Part Zero

M achine Reference Point

XMW, YMW, ZMW, etc.  Part Zero coordinates

XMR, YMR, ZMR, etc. M achine Reference Point coordinates

s
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6.5.2 MACHINE REFERENCE (HOME) SEARCH

With this CNC it is possible to search home in Jog mode or by program.

Although this home search may be programmed for severa axesin the same block, the
CNC will home the axes one at atime in the programmed order.

Each axisis homed as follows:

The axis starts moving in the direction established by its corresponding machine
parameter P623(8), P623(7), P623(6), P623(5), P623(4).

If the feedback device does not use coded |o:

Thisinitial movement is carried out at the feedrate set by its corresponding machine
parameter P112, P212, P312, PA12, P512 until its corresponding home switch is
pressed: P602(4), P602(3), P602(2), P602(1), P617(2).

Then, it will look for the marker pulse (l0) at the feedrate indicated by machine
parameters P810, P811, P812, P813, P814 and, when detected, it will consider the
home search concluded

If the feedback device uses coded |o:

This homing movement, a maximum of 20 mm or 100 mm (depending on scale
model), iscarried out at thefeedrate set by itscorresponding machineparameter P810,
P811, P812, P813, P814 until its corresponding coded |0 is detected.

If thishome sear ch isdonein JOG mode, the previously selected part zer o (zero offset)
will be cancelled and the CNC will display the coordinates (position values) of the
machinereferencepointindicated by machineparametersP119, P219, P319, P419, P519.

When the home sear ch isnot donein JOG mode, the previously selected part zero (or
zero offset) will be maintained. Therefore, the displayed home position will bereferred
to that part zero (or zero offset).
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6.5.2.1 HOME SEARCH ON GANTRY AXES
On GANTRY axes, one of them isthe main axis and the other one the dave.

When homing them, they behave as one single axis. The CNC moves both at the same
time; but only takes into account the feedback pul ses from the main axis, ignoring those
from the slave axis.

The home search on GANTRY axes may be carried out in JOG mode or by program as
follows:

Theaxesstart movinginthedirection established by itscorresponding machine parameter
P623(8), P623(7), P623(6).

If the feedback device of the main axis does not use coded | o:

Thisinitial movement is carried out at the feedrate set by its corresponding machine
parameter P112, P212, P312 until itscorresponding homeswitchispressed: P602(4),
P602(3), P602(2).

Then, it will look for the marker pulse (l0) at the feedrate indicated by machine
parameters P810, P811, P812 and, when detected, it will consider the home search
concluded

If the feedback device of the main axis uses coded | o:

This homing movement, a maximum of 20 mm or 100 mm (depending on scale
model), iscarried out at thefeedrate set by itscorresponding machineparameter P810,
P811, P812 until its corresponding coded |0 is detected.

If thishome sear ch isdonein JOG mode, the previously selected part zer o (zero offset)
will be cancelled and the CNC will display the coordinates (position values) of the
machine reference point indicated by machine parameters P119, P219, P319.

When the home sear ch isnot donein JOG mode, the previously selected part zero (or
zero offset) will be maintained. Therefore, the displayed home position will bereferred
to that part zero (or zero offset).
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6.5.3

6.5.3.1

ADJUSTMENT ON AXISWITHOUT CODED lo

MACHINE REFERENCE POINT (HOME) ADJUSTMENT

The adjustment of the machine reference point (home) must be done one at atime. the
recommended adjusting procedure is the following:

*

*

This adjustment should be done on one axis a atime.

Indicateinthe corresponding AxisM achine Parameter thetype of homemarker pulse
(machine reference pulse: 10) of the feedback system being used. Parameters P600
bits 8, 7, 6, 5 and parameter P617 bit 1.

Set the corresponding machine parameter to indicatethedirection of thehome search.
Parameter P623 bits 8, 7, 6, 5, 4.

Set the machine parameters that determine the home searching feedrate until the
home switchispressed (P112, P212, P312, P412, P512) and the one until the marker
pulseis detected (P810, P811, P812, P813, P314).

The machine reference point will be assigned avalue of "0". Parameter P119, P219,
P319, P419, P519.

Oncethe JOG mode hasbeen sel ected at the CNC, positiontheaxissothehomesearch
can be carried out in the desired direction and execute the home search in this JOG
mode. When the search iscompleted, the CNC will assigna"0" position valueto this
point (Machine Reference Point).

If the desired Machine Reference Zer o is other than the marker pul se position found
earlier, move the axisto that point or to another one whose position with respect to
machine reference zero is known. The CNC will display the distance between this
point and the Machine Reference Point (marker pulse position).

Thisisthe distance value to be assigned to the machine parameter corresponding to
the machine reference point. Parameter P119, P219, P319, P419, P519.

P*19 = Machine coordinate of that point - CNC reading at that point.
Example for the X axis: If the point of known coordinates is 230mm from machine
zeroand the CNC displays-123.5 mm, themachinereferencepoint (marker
pulseposition) will be 353.5 mm fromthemachinereferencezero (arbitrary
reference position or home).
Machine parameter P119 = 230 - (-123.5) = 353.5 mm.
After assigning this new value to the machine parameter (P119 for the X axis), press
RESET or turn the CNC off and back on in order for the CNC to assume the new
values.

The axis must be homed again in order for it to assume the correct reference values.
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6.5.3.2 CONSIDERATIONS

*

If at the instant the home search isinitiated, the home switch is pressed, the axis will
withdraw [intheoppositedirectiontothat set by P623(8), P623(7), P623(6), P623(5),
P623(4)] until releasing the home switch before starting the actual home search.

If the axisisout of the soft travel limits (set by P107-P108, P207-P208, P307-P308,
P407-PA408, P507-P508), it has to be jogged into the work area (within limits) and,
then, positioned at the correct sidefrom home before starting the actual home search.

Care must be taken when placing the home switch and when setting the home
searching feedrates (P112, P212, P312, P412. P512, P810, P811, P812, P813, P814)
to prevent any overshooting.

If the sel ected axisdoesnot haveahome switch[P602(4), P602(3), P602(2), P602(1),
P617(2)], theCNCwill considerittobepressed andit will only makethemarker pulse
searching moveat thefeedrate set by P810, P811, P812, P813, P814 until the marker
pulse (10) from the feedback device is detected; thus completing the home search.

FAGOR linear transducers (scales) have a negative marker pulse (10) every 50 mm
["P600(8), P600(7), P600(6), P600(5), P617(1)" = 0] and FAGOR rotary encoders
output a positive marker pulse (10) ["P600(8), P600(7), P600(6), P600(5), P617(1)"
= 1] per revolution.

The home switch will be mounted in such away that the marker pulse”l0” isalways
found in the area corresponding to the second home searching feedrate (set by P810,
P811, P812, P813, P814).

A

P112

P810

»

Home switch Marker pulse (I0)

26m7021

If thereisnoroomfor that, thefirst homesearchingfeedrate(set by P112, P212, P312,
PA412, P512) must bereduced. Thismight bethecasewiththoserotary encoderswhere
the marker pulses are very close to each other.

Chapter: 6 Section: Page
CONCEPTS REFERENCE SYSTEMS 29




6.54 ADJUSTMENT ON AXISWITH CODED lo

6.54.1

SCALE OFFSET ADJUSTMENT

Theoffsetsof thefeedback scalesmust be adjusted one axisat atime. Werecommend the
following procedure

*

Indicate by the corresponding machine parameter, the type of 10 supplied by the
feedback device. Parameters P600(8), P600(7), P600(6), P600(5) and P617(1).

Indicate, also, the homing direction for each axis. Parameters P623(8), P623(7),
P623(6), P623(5), P623(4).

Indicatethehomingfeedratefor eachaxis. ParametersP810, P811, P812, P813, P814.

Set the machine parameters for amount of OFFSET to "0". Parameters P919, P920,
P21, P922, P923.

Select the JOG mode at the CNC and home each axis. The CNC will then display the
distance from the ABSOLUTE SCALE ZERO point.

After moving theaxisto MACHINE ZERO point or to another known position, take
note of the position value displayed by the CNC and apply the following formula:

Value = (CNC reading at that point) - (Machine coordinate of that point).

Examplefor the X axis: If the known position is at 230 mm from machine reference
zero and the CNC reads (displays) 423.5 mm, the offset of the scale will be:

Machine parameter P919 = 423.5-230 = 193.5 mm.

Do thisto the other axis and, after setting these scale offset parameters to their new
calculated values, press[RESET] or turn the CNC off and back on so it assumesthe
new offset values.

All theaxesmust behomed again in order for the correct valuesto be assumed.
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6.5.4.2 CONSIDERATIONS

*

*

If the axisispositioned beyond the software limits (set by machine parameters P107-
P108, P207-P208, P307-P308, P407-P408, P507-508), the axis must be jogged into
the work area before attempting to home it.

When using semi-absolute linear scales (with coded 10), no home limit-switches are
required.

However, the home switch may be used as end-of-travel limit switch during the
homing operation.

If while homing the axis, this home switch is pressed, the CNC will reverse the axis
and it will change the homing direction.

Fagor semi-absolute scales provide a negative coded lo. Parameters "P600(8),
P600(7), P600(6), P600(5), P617(1)" = 0.
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6.55 SOFTWARE TRAVEL LIMITSFOR THE AXES

Oncethehomesearch hasbeen carried out on all theaxes, thesoft limitsfor the CNC have
to be established.

Thisisachieved asingle axis at atime and in the following manner:

*

Jogtheaxisinthepositivedirectionto apoint closetothetravel limit switch keeping
asafety distance fromit.

Assign the position value displayed by the CNC to the machine parameter
corresponding to the positive software travel limit. Parameter P107, P207, P307,
P407, PS07.

Repeat those stepsin the negativedirection assigning thedisplayed valueto machine
parameter corresponding to the negative software travel limit. Parameter P108,
P208, P308, P408, P508.

Once this process is completed, press RESET or turn the CNC off and back on in
order for the new values to be assumed by the CNC.

Page
32

Chapter: 6 Section:
CONCEPTS REFERENCE SYSTEMS




6.6 UNIDIRECTIONAL APPROACH

In order to improve repeatability in rapid moves (GOO) of axeswith leadscrew backlash,
the CNC offersaseriesof machine parametersso theaxisisalwayspositionedinthesame
direction. These parameters are:

P608(4), P608(3), P608(2), PE03(1)

Theindicatewhether therapid moves(G00) of thecorresponding axisaretouse

unidirectional approach or not.

P608(8), P608(7), P608(6), P608(5)
They indicatethedirection of theunidirectional approachfor thecorresponding

axis.

P716 Indicates the distance from the approach point to the programmed point.

P801 Indicates the unidirectional approach feedrate from the approach point to the
programmed position.

The CNC will calculate the approach point based on the approach distance from the

programmed position value and the direction of the approach.

Approach
point
1

P608(8) :
—
|
GO0 '
|
>
g i

The positioning is done in two stages:

*  Rapid move (G00) to the calculated approach point. If the movement is carried out
inthedirection oppositetothat indicated by P608(8), P608(7), P608(6), P608(5), the

P716

Target
point

GO0

axis will overshoot the programmed point (destination).

*  Positioning move at the feedrate established by P801 from this point (approach) to

the programmed destination point.
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6.7 AUXILIARY FUNCTIONSM, S, T

M function

This CNC offers up to 100 M functions (MQO0 thru M99).

A program block may contain up to 7 M functions which will be sent out to the
electrical cabinet every time the block is executed.

The CNC sends out to the electrical cabinet the number of the executed M function
via pins 20 thru 27 of connector I/O1. Machine parameter P617(8) determines
whether this valueis sent out in BCD or binary code.

Also, it must be borne in mind that the CNC has an internal "decoded M" table. The
way to operate with thistable is described later in this chapter.

Every time an M function of the decoded-M table is executed, the CNC updates its
corresponding outputs at connector 1/02.

Machine parameter P609(5) determines whether the CNC also outputs their
corresponding BCD or binary coded number via pins 20 thru 27 of connector | /
O1.

Sfunction

Only to be used when the spindle speed output isin BCD (not analog). Machine
parameter P601(3)=1.

Whenever a block containing a new spindle speed "S" is executed, the CNC will
output the corresponding BCD code via pins 20 thru 27 of connector 1/0 1.

T function

Whenever a block containing a new tool "T" is executed, the CNC will output the
corresponding BCD code via pins 20 thru 27 of connector /O 1.

This CNC aso offers a tool table where the length and radius of each tool can be
defined. The CNC will takethese dimensionsinto account when machining with tool
compensation (G41, G42, G43).

Theway to operatewith thistableisdescribedinthe Operating manual . To accessthis
table, just press the following keystroke sequence:

[OP MODE] Show the various operating modes.

[8] Access the tool table.
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6.7.1 DECODED M FUNCTION TABLE

To lock or unlock access to machine parameters, decoded "M" function table and to
the leadscrew error compensation tables, proceed as follows:

* Press the [OP M ODE] key.

* Press [6] to select the Editing mode.

*  Pressthe softkey for [LOCK/UNL OCK]. The screen will show theword: "CODE:"
(password).

* Key in "PKJIY" and press [ENTER] to lock the access or key in "PKJIN" and
press [ENTER] to unlock the access.

When access to machine parameters is locked, only those regarding serial line
communications via RS232C may be changed.

CAUTION when using a CNC with an integrated PLC (CNC+PLCI)

When using this access locking code, the machine parameters, the decoded "M"
function table and the leadscrew error compensation tables are stored in EEPROM
memory.

When using the access unlocking code, it recovers these previously stored tables
from the EEPROM memory.Therefore, one must be careful and lock these tables
befor e unlocking them. Otherwise, the factory set values or other prelocked values,
may be restored overwriting the ones the manufacturer entered but did not lock.

To access this table, press the following keystroke sequence:

[OP MODE] Show the various operating modes.
[9] Access the special modes.
[2] Access the decoded-M function table

The CNC shows the following information for each of the M functions set in thistable:

M41 100100100100100 (outputs to be activated)
00100100100100100  (outputsto be deactivated)

*  Thenumber of theM function already set. Mxx indicatesthat thispositionisfreeand
any other M function may be set.

*  The first row has 15 characters. Each one corresponds to a decoded-M output of
connector 1/02 and their value (0 or 1) indicates the following:

0 ThisM function must not activate its decoded output at connector 1/02.
1 ThisM function must activate its decoded output at connector 1/0O2.

*  Thesecond row has 17 characters. Thefirst 15 (from left to right) correspond to the
decoded-M output of 1/02 and their value (0 or 1) indicates the following:

0 ThisM function must not deactivate its decoded output at connector 1/02.
1 ThisM function must deactivate its decoded output at connector 1/02.

Bit 16 determineswhether the M function isexecuted at the beginning (if 0) or at the
end of the block (if 1) where it is programmed. If this bit is set to "1" and the
programmed block contains a movement of axes, the M function will be executed
once the axes have reached their target position.
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Bit 17 of the bottom row determines whether the CNC waits (0) or not (1) for the M-
donesignal fromtheel ectrical cabinet after the CNC hassent it out. Seethefollowing
section for its description.

For example: If the table corresponding to function M41 has been set as follows:

M41 100100100100100 (outputs to be activated)
00100100100100100  (outputs to be deactivated)

The CNC will behave asfollowswhenever ablock containing function M41 is executed:

*  First, before making any move, it sends out the following information:

MO0l | M02 | MO3 | M04 | MO5 | MO6 | MO7 | MO8 | M09 | MI0 | M1l | MI2 | M13 | M14 | MI5

Pin 1702 3 4 5 6 7 8 9 10 11 12 13 25 24 23 22

at 24v X X X X X

atov X X X X X

Not
modified

*  Oncethisinformation is sent out, the CNC waits for the electrical cabinet to set the
M-done signal high (24V at pin 15 of connector 1/0 1).
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6.7.2 M,S TFUNCTION TRANSFER

Every timeablock isexecuted, the CNC transfersto the electrical cabinet information of
theM, S, T functions activated in it.

First, theM functioninformationistransferred, then, that of the Sfunctionsand, then, that
of the T functions.

M function:

TheCNC analyzestheM functionsprogrammed intheblock and, depending on how
they are defined, they will be output before or after moving the axes.

When sending morethan oneM function, the CNCwill sendthem oneby onestarting
from thefirst onein the block and, once it has been sent out, it will output the next
one and so forth.

When sending the auxiliary M functionsto the electrical cabinet, the CNC usesthe
BCD outputs (pins 20 thru 27 of connector 1/0 1) and it activates the “M Strobe’
output to “tell” the electrical cabinet to execute them.

Depending on how they are defined on the table, the CNC must wait or not for the
“M-DONE” signal to consider it executed.

If an M function which is not defined on the M function tableis executed, the CNC
will wait for the“M-DONE” signal before resuming the execution of the program.
Sfunction transfer:
When a new spindle speed (S) is programmed, the CNC issues the corresponding
BCD code (via pins 20 thru 27 of connector I/O 1) and it activates the “S Strobe”
output to “tell” the electrical cabinet to execute it.
The CNC will wait for the “M-DONE” signal to consider it executed.
If the new selected “S’ involves a range change, the CNC executes first the M
functions corresponding to the range change and then, it transfers the new selected
spindle speed.
T function transfer:
Whenselectinganew tool “T”, the CNCissuesthecorresponding BCD code(viapins
20thru 27 of 1/0 1) and it will activatethe® T Strobe” to “tell” the electrical cabinet
to execute it.

The CNC will wait for the“M-DONE” signal to consider it executed.
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6.7.3 M, S, T FUNCTION TRANSFER USING THE M-DONE SIGNAL

When parameter P605(5) is set to “0”, the CNC maintains the BCD outputs and the
corresponding Strobe signal (M, S, T) active for 100 milliseconds.

Whentheelectrical cabinet hasadevicerequiringthe BCD signalstobeactivefor alonger
time, machine parameter P605(5) must be set to “1”.

In each case, the CNC acts as follows:

“ P605(5)=0"

1-

The CNC transfers the BCD value of the selected function via pins 20 thru 27 of
connector 1/0 1.

50 millisecondslater, the* M Strobe” output isactivatedto “tell” theelectrical cabinet
to execute the M function.

AUXILIARY FUNCTION
EXECUTION
AT THE CNC

M,S,T OUTPUT
SIGNALS _—

STROBE

26m706i

=
=
S
4
5]
|
|
|
|
|
|
|
|

+
|

50 ms | 100 ms 50 ms Wait |

2.- When the electrical cabinet detects the activation of the “M Strobe” signal, it must

3.-

4-

start the execution of the corresponding function either activating or not the M-done
signal.

The CNC will maintain the “M Strobe” signal for 100 milliseconds and the BCD
signals for another 50 milliseconds.

If in the decoded M function table, bit 17 of the bottom row has been set to "0", the
CNC will wait for the M-done signal from the electrical cabinet to be set high (24V)
indicating that the execution of that function has concluded.

If in the decoded M function table, bit 17 of the bottom row hasbeen set to "1"or the
M-done signal has not been set low in point 2, the CNC will consider the M function
executed right after the corresponding BCD signals disappear (without waiting).
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“P605(5)=1"

Thistype of transfer is used when the electrical cabinet has a device which requires
the BCD outputs from the CNC to be active for alonger period of time.

1.- The CNC sends the BCD value of the selected function via pins 20 thru 27 of
connector 1/0 1.

50 milliseconds later, it activates the corresponding Strobe output to “tell” the
electrical cabinet to execute the required auxiliary function.

AUXILIARY FUNCTION

EXECUTION
ATTHECNC —m — ] —
M,S,T OUTPUT I
SIGNALS -\ ___ |
| | |
STROBE I I I
_|_ _______________ | |
: | | I |
M DONE | | ,
£ k- =t -7 ——= f f )
E '|= 50 ms ole Wait ”e 100 ms ole 50 ms e Wait K|
«

2.-When the electrical cabinet detects the activation of one of the Strobe signals, it
must begin the execution of the corresponding function deactivating the
M-DONE signal to let the CNC know that this M function execution has begun.

3.-The CNC will maintain the Strobe signal for another 100 milliseconds and the
BCD outputs for another 150 milliseconds.

4.-1f inthedecoded M function table, bit 17 of the bottom row hasbeen setto"0", the
CNCwill waitfor theM-donesignal fromtheel ectrical cabinettobeset high(24V)
indicating that the execution of that function has concluded.

If in the decoded M function table, bit 17 of the bottom row has been set to "1"or
the M-done signal has not been set low in point 2, the CNC will consider the M
function executed right after the corresponding BCD signals disappear (without
waiting).
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6.8 SPINDLE

Depending on the setting of machine parameters P601(3) and P601(2), the CNC provides
one of the following spindle speed outputs:

* Analog voltage (+10V) via pins 36 and 37 of connector 1/01.
* 2-digit BCD coded output via pins 20 thru 27 of connector I/O1.
* 4-digit BCD coded output via pins 20 thru 27 of connector 1/O1.

Analog voltage

TousetheCNC' sanal og voltagefor thespindledrive, set P601(3) and P601(2) to“0”.

The CNC will generate the anal og voltage corresponding to the programmed spindle
speed within £10V.

When a unipolar analog voltageis desired (either 0 to +10V or 0 to -10V), machine
parameter P610(4) must be set to “1”. The sign of this analog voltage will be set by
machine parameter P601(4).

When the machine has an automatic spindle range changer, machine parameter
P601(1) must be set to “1”. Then, whenever a new spindle speed is selected which
involves a range change, the CNC will automatically generate the M function
associated with the new spindle speed range M41, M42, M43 or M44.

BCD Output

When desiring aBCD coded output for spindle speed control, machine parameters
P601(3) and P601(2) must be set as follows:

For 2-digit BCD outputP601(3)=1 and P601(2)=0
For 4-digit BCD outputP601(3)=0 and P601(2)=1

The CNC will issue the code corresponding to the programmed spindle speed at the
BCD outputs (pins 20 thru 27 of 1/0 1).

It will also activatethe“S Strobe” output to indicate to the electrical cabinet that the
required auxiliary function must be executed and it will wait for the “M-DONE”
signa fromtheelectrical cabinet in order to consider thedatatransfer hasconcluded.

When using a 2-digit BCD code, P601(3)=1 and P601(2)=0, The CNC will indicate
the selected spindle speed according to the following conversion table:

Page
40

Chapter: 6 Section:
CONCEPTS SPINDLE




Prograsmmed SBCD Prograsmmed SBCD Prograsmmed SBCD Prograsmmed SBCD

0 S00 25-27 S48 200-223 S 66 1600-1799 S84
1 S20 28-31 S49 224-249 S 67 1800-1999 S85
2 S26 32-35 S50 250-279 S68 2000-2239 S86
3 S29 36-39 S51 280-314 S69 2240-2499 S87
4 S$32 40-44 S$52 315-354 ST70 2500-2799 S88
5 S34 45-49 S53 355-399 S71 2800-3149 S89
6 S35 50-55 S54 400-449 ST72 3150-3549 S90
7 S36 56-62 S55 450-499 ST73 3550-3999 S91
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 sS4l 90-99 S59 710-799 ST77 5600-6299 S95
13 S42 100-111 S60 800-899 S78 6300-7099 S 96

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 S 45 140-159 S63 1120-1249 s8l 9000-9999 S99

20-22 S 46 160-179 S 64 1250-1399 S82

23-24 S47 180-199 S65 1400-1599 S83

When avalue greater than 9999 is programmed, the CNC will indicate the spindle
speed code corresponding to 9999.

Example:
When selecting a value of S800, the CNC will issue the BCD code for S78:

MST80 | MST40 | MST20 |MST10| MST08 | MST04 | MST02 | MSTO1
Pin 20 21 22 23 24 25 26 27
Value 0 1 1 1 1 0 0 0

When using a4-digit BCD code, P601(3)=0 and P601(2)=1, the CNC will issuethe code
corresponding to the programmed S speed in two stages with a 100msec. delay between
them.

It will also activate the S STROBE” signal on each stage and it will wait for the
“M-DONE” signal from the electrical cabinet at each stage.

The first stage will issue the values corresponding to the Thousands and Hundreds, and
the second stage the ones corresponding to the Tens and Units. The pins corresponding
to each one of them are the following:

Section:
SPINDLE
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Example:

Pin 1st stage

2nd stage

21 Thousands

Tens

25 Hundreds

Units

When selecting avalue of S 1234, the CNC will show:

PIN 2 Digits 4 digits
(value S81) 1st stage | 2nd stage
20 (MST80) 1 0 0
21 (MST40) 0 0 0
22 (MST20) 0 0 1
23 (MST10) 0 1 1
24 (MST08) 0 0 0
25 (MSTO04) 0 0 1
26 (MST02) 0 1 0
27 (MST01) 1 0 0
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6.9 SPINDLE SPEED RANGE CHANGE

With this CNC, the machine can have agear box in order to adapt the speeds and torques
of the spindle motor to the various machining requirements.

Up to 4 spindle ranges may be set by means of machine parameters P7, P8, P9 and P10
specifying the maximum spindle rpm value for each one of them.

The value assigned to P7 must correspond to the lowest range (RANGE 1) and the one
assigned to P10 to the highest range (RANGE 4).

When not using all 4 ranges, start the speed assignment from the lowest range up and set
the unused ranges to the highest speed being used.

When the new spindle speed selected requires arange change, the CNC will execute the
auxiliary M function corresponding to the new range.

The CNC uses the auxiliary functions: M41, M42, M43 and M44 to indicate to the
electrical cabinet which range must be selected: RANGE 1, RANGE 2, RANGE 3 or
RANGE 4).

Also, inorder tofacilitatetherangechange, the CNC offersthepossibility tousearesidual
analog output during a range change. Machine parameter for the spindle: P601(6).

The value of thisresidual analog voltage is defined by machine parameter P706 and the
oscillation period for this residual analog voltage is set by machine parameter P707.
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The automatic range changeis carried out as follows:

1-

Oncetherangechangeisdetected, the CNC outputsthe BCD valueof thecorresponding
M function: M41, M42, M43 or M44, via pins 20 thru 27 of connector 1/0 1.

50 milliseconds later, it activates the “M Strobe” output to indicate to the electrical
cabinet to execute the required M function. Thissignal is maintained active for 100
milliseconds.

RANGE CHANGE
EXECUTION
AT THE CNC

M OUTPUT IN BCD

M STROBE

M-DONE

RESIDUAL S

50 ms

7091
0

|
100 ms N 50 ms
| | |

When the electrical cabinet detectsthe “M Strobe” signal, must deactivate the “M-
DONE" input of the CNC to “tell” it that the execution of the corresponding M
function has begun.

[

Theelectrical cabinet will executetherequired M function using the BCD outputs of
the CNC (pins 20 thru 27 of connector 1/0 1).

After keeping the BCD outputs active for 200 milliseconds, the CNC will output the
residual analog output indicated by parameter P706 if so established by parameter
P601(6).

The oscillation period for this residual analog voltage is determined by machine
parameter P707.

Oncetherangechangeiscompl eted, theel ectrical cabinet must activatetheM-DONE
input of the CNC to “tell” it that the requested M function has been executed.

Atention:

j When the electrical cabinet has some device needing the BCD and “M

Strobe” signals from the CNC active for alonger period of time, machine
parameter P605(5) must beset“1” (the CNC waitsfor thedown flank of the
M-Done signal).
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6.10 SPINDLE CONTROL

It is necessary to install an encoder on the spindle in order to perform the following
operations:

* Electronic threading (G33).

* Spindle orientation (M19).

* Rigid tapping cycle (G84R).
The machine parameters to be set are:

P800 Number of pulses (line count) of the spindle encoder.
P609(2) Counting direction of the spindle.

Also, to work with "spindle orientation (M19)", the following parameters must be set:

P700 Spindle speed "'S" when working in M 19.

P601(7) Sign of the analog output associated with M 19.
P612(8) Type of spindle encoder reference (marker) pulse.
P619(6) Spindle orient in both directions.

P719 Minimum spindle analog output in M19.

P717 In position zone for the spindlein M19.

P718 Spindle proportional gainin M19.

PO17 Lower limit of forbidden zone for the spindlein M 19.
PO18 Upper limit of forbidden zone for the spindlein M 19
P916 Spindle orient position when executing M19 without S.

To switch from open loop (M03, M04) to closed loop, M19 must be executed. The CNC
slows down the spindle speed below the value indicated by parameter P700. Then, it
carries out a home search on the spindle and it orients it to the position indicated by
parameter P916.

If"M19S" wasexecuted, the CNC will orientthespindletotheindicated"S" positiononce
it is homed.

The programming format for spindle orientation is: “M19 S4.3", where:
M19 Indicates that it is a spindle positioning (orient) move in closed loop.
A3 Indicates the desired spindle position value. This value is expressed in
degrees and referred to machine reference zero.
An“M19 $4.3"-type block is executed as follows:

*  TheCNC indicatesto the electrical cabinet the execution of the M 19 functions just
aswith any other M function.

*  Then, the CNC orientsthe spindleto theindicated point at the speed set by machine
parameter P700.

The spindle orienting direction is determined by machine parameter P601(7);
however, with machine parameter P619(6), it ispossibleto do it in both directions.
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When programming function M 19 by itself (without indicating a specific position), the
spindle will orient to the position set by machine parameter P916.

Example:
S1000 M3  Spindlein open loop turning clockwise.
M19 Spindle in closed loop, home search and orient to "P916" position.
M19S100  Orient to 100°
S1000 Spindle in open loop maintaining previous turning direction (M03).
M19S200  Spindlein closed loop, home search and orient to 200°.
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6.11 TOOLSAND TOOL MAGAZINE
The machine parameters related to tools and tool magazine are:

P701 Number of tool pocketsin the magazine.

P743 Subroutine associated with the T function.

P625(4)  The associated subroutine is executed before the T function.
P626(1) The CNC displaysthetool tip position.

P601(5) Machining center.

P601(1) RANDOM tool magazine.

P709 Subroutine associated with the M06 function.

P618(2) MO6 before or after associated subroutine.

P601(8)  MO6 interrupts program execution.

P702 First axis to move when executing MO6.

P703 Second axis to move when executing M06.

P704 Third axis to move when executing M06.

P705 Fourth axis to move when executing M06.

P900 Position to move the first axis when executing M0O6.
PO01 Position to move the second axis when executing M 06.
P902 Position to move the third axis when executing M06.
P903 Position to move the fourth axis when executing MO06.

P621(7) MO6 does not execute M 19.
P615(8) InMO6, function M19 is executed while the axis is moving.
P603(2)  Special M06 sequence.

6.11.1 MACHINE WITHOUT TOOL MAGAZINE

When the machine does not have a tool magazine, set the following parameters
accordingly:

P601(1)=0 Itisnot aRANDOM tool magazine.
P601(5)=0 Itisnot amachining center.

The following parameters can also be used:
P701 Indicates the highest tool number to be selected at the CNC.

Inthiscase, sincethereisnotool magazine, itisrecommendedto setittothelargest
value “P701=98", thus avoiding errors while in execution.

P743 Indicates the number of the standard subroutine to be executed when the block
containsa T function.

If set to"0", no subroutine will be executed.
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6.11.2 NOT-RANDOM TOOL MAGAZINE

When the machine has a tool magazine (machining center), this magazine may be
RANDOM or NOT-RANDOM.

A tool magazine is called NOT-RANDOM when each tool always occupies the same
position (tool pocket) in it. Therefore, the tool number usually matches its position
(pocket) number.

The following parameters must be set accordingly:

P601(5)=1 Itisamachining center.
P601(1)=0  Thetool magazineis not RANDOM

Every timeatool changeiscarried out, aT2.2 command must be executed to indicate the
tool to be selected and then execute the M06 to actually change the tool.

T2.2 Thefigurelocated to theleft of the"." indicates the tool number and the figure to
the right indicates the tool offset to be applied in the machining operations.

The CNC outputs to the electrical cabinet the tool number (which isthe same as
the tool pocket number, in this case). This tool information transfer is done as
described in the section on "M, S, T FUNCTION TRANSFER", via the BCD
outputs (pins 20 thru 27 of connector I/01) and the"T Strobe" output.

If a subroutine associated with the T function has been set (machine parameter
P743), it will be executed after the T function hasbeen transferred to the el ectrical
cabinet.

MO06 Thetool changing sequencewhen executing thisfunction consistsof thefollowing
steps:

M06 execution
at the CNC —_— ) ____ .

M—done -____| _I_ ________________
M19 _I

Home search and
spindle orientation _— -

Mo6 S S -

Special MO06 ey __ ] -

T pocket - -
i @ |@... @

1.- The CNC "tells' the electrical cabinet to execute the M19 (spindlein closed loop).

If there is no spindle encoder or spindle orientation is not to be used, set machine
parameter P621(7) to"1".
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2.-

3.-

Once the electrical cabinet has executed function M 19, (indicated by activating the
"M-DONE" signal), the spindle is homed.

The spindle orients to the position set by machine parameter P916 and the first axis
(P702) moves to the position indicated by machine parameter P90O0.

If sodesired, itispossibleto havethefirst axismoving and the spindle homing at the
same time by setting machine parameter P615(8) to "1".

Once both the spindle and thefirst axisarein position, the second axis (P703) moves
to the point indicated by machine parameter P9OL.

If P703=0, thismovewill not takeplaceand thisoperationwill continueon paragraph
1.

Oncethe second axisisin position, thethird axis (P704) movesto the point indicated
by machine parameter P902.

If P704=0, thismovewill not takeplaceand thisoperationwill continueon paragraph
7.

Oncethethird axisisin position, the fourth axis (P705) movesto the point indicated
by machine parameter P903.

If P705=0, this move will not take place.

Oncethelast axisisin position, the CNC sends out function MO6 for the electrical
cabinet to carry out the tool change.

When function M 06 hasan associ ated subroutine (P709), machi ne parameter P618(2)
may be set so it is executed before the M06 is sent out to the electrical cabinet.

If the tool change requires a specia treatment (machine parameter P603(2)=1), the
CNC will activate the SPECIAL MO6 output (pin 13 of connector 1/02).

Oncethe new tool isplaced at the spindle (indicated by bringing theM-DONE signal
low), the CNC will keep showing to the electrical cabinet, for 100 milliseconds, the
tool pocket number where the old tool must be deposited.
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9.-

Oncethe old tool isdeposited in the indicated pocket, the electrical cabinet must set
the M-DONE signal high.

The CNC will consider thetool change function completed and it will deactivate the
SPECIAL MO6 output (pin 13 of connector 1/02) if it was on according to the setting
of machine parameter P603(2).

When the M06 function has an associated subroutine (P709), it is possible to set
machine parameter P618(2) so it is executed after sending the M 06 to the electrical
cabinet (after the old tool has been returned to its pocket).

If the MO6 interruptsthe execution of the program [P601(8)], it will be necessary to press
CYCLE START toresumeit.
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6.11.3 RANDOM TOOL MAGAZINE

When the machine has a tool magazine (machining center), this magazine may be
RANDOM or NOT-RANDOM.

A tool magazineis called RANDOM when the tools can occupy any position (pocket).
The following parameters must be set accordingly:

P601(5)=1  Itisamachining center
P601(1)=1 ItisaRANDOM tool magazine.

InaRANDOM magazine, the normal tools areinterchangeable but the special ones (the
larger ones which occupy more than one pocket) must always be allocated the same
pocket.

Therefore, it is necessary define, in JOG mode, al the tools of the magazine and their
assigned pockets.

The magazine will be managed by the CNC which will indicate to the electrical cabinet
the pocket corresponding to the selected tool.

Thetool currently being used will be placed in the pocket of the new sel ected tool except
when it isa specia tool in which case it will have to return to its own pocket.

Every timeatool changeis carried out, the T2.2 command must be executed to indicate
the new tool to be selected and then execute the M06 to perform the actual tool change.

T2.2 Thefigurelocated to theleft of the"." indicates the tool number and thefigureto
the right indicates the tool offset to be applied in the machining operations.

The CNC outputs to the electrical cabinet the number of the pocket occupied by
the new selected tool. This tool information transfer is done as described in the
sectionon"M, S, T FUNCTION TRANSFER", viathe BCD outputs (pins 20 thru
27 of connector 1/01) and the"T Strobe" output.

If a subroutine associated with the T function has been set (machine parameter
P743), it will be executed after the T function hasbeen transferred to the el ectrical
cabinet.

MO06 Thetool changing sequence when executing thisfunction issimilar to the onefor
anon-random magazine excepts points 7, 8 and 9 and it consists of the following

steps:
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MO6 execution
at the CNC

M—done -___| I _______________
M19 |

Home search and
spindle orientation _— -

L% (0]C 7 I S I L __ -

Special M06

T pocket - -

The CNC "tells" the electrical cabinet to execute the M19 (spindle in closed oop).

If there is no spindle encoder or spindle orientation is not to be used, set machine
parameter P621(7) to "1".

Once the electrical cabinet has executed function M 19, (indicated by activating the
"M-DONE" signal), the spindle is homed.

The spindle orients to the position set by machine parameter P916 and the first axis
(P702) moves to the position indicated by machine parameter P90O0.

If sodesired, itispossibleto havethefirst axismoving and the spindle homing at the
same time by setting machine parameter P615(8) to "1".

Once both the spindle and thefirst axisarein position, the second axis (P703) moves
to the point indicated by machine parameter POOL.

If P703=0, thismovewill not takeplaceand thisoperationwill continueon paragraph
1.

Oncethe second axisisin position, thethird axis (P704) movesto the point indicated
by machine parameter P902.

If P704=0, thismovewill not take placeand thisoperationwill continueon paragraph
7.

Oncethethird axisisin position, the fourth axis (P705) movesto the point indicated
by machine parameter P903.

If P705=0, this move will not take place.
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7.-

Once thelast axisisin position, the CNC sends out function M06 for the electrical
cabinet to carry out the tool change.

When function M 06 hasan associ ated subroutine (P709), machine parameter P618(2)
may be set so it is executed before the MO6 is sent out to the electrical cabinet.

If the tool change requires a special treatment (machine parameter P603(2)=1), the
CNC will activate the SPECIAL MO06 output (pin 13 of connector 1/02).

Oncethe new tool isplaced at the spindle (indicated by bringingtheM-DONE signal
low), the CNC will keep showing to the electrical cabinet, for 100 milliseconds, the
tool pocket number where the old tool must be deposited.

Oncethe old tool is deposited in the indicated pocket, the electrical cabinet must set
the M-DONE signal high.

The CNC will consider thetool change function completed and it will deactivate the
SPECIAL MO6 output (pin 13 of connector 1/02) if it was on according to the setting
of machine parameter P603(2).

When the M06 function has an associated subroutine (P709), it is possible to set
machine parameter P618(2) so it is executed after sending the M 06 to the electrical
cabinet (after the old tool has been returned to its pocket).

If the M 06 interruptsthe execution of the program [P601(8)], it will be necessary to press
CYCLE START toresumeit.
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6.11.4 APPLICATION EXAMPLES

6.114.1
T2.2

MO6

6.11.4.2
T2.2

MO6

NOT-RANDOM MAGAZINE WITH TOOL CHANGER ARM

When executing this function, the CNC sends out to the electrical cabinet the
number of the pocket occupied by the new tool (whichin this caseisthe same as
the tool number).

The magazine will rotate until positioned at the indicated pocket and the new
selected tool in it will be placed on the changer arm.

When executing this function, the CNC will position the spindle and the axes of
the machineand it will output the number of the pocket where the old tool isto be
placed.

Thetool magazinewill rotate until positioned at thispocket whilethe changer arm
switches tools replacing the one at the spindle with the one it had.

Finally, the old tool which was at the spindle and is now on the changer arm will
be returned to its pocket.

NOT-RANDOM MAGAZINE WITHOUT CHANGER ARM

When executing this function, the CNC sends out to the electrical cabinet the
number of the pocket occupied by the new tool (which in this caseisthe same as
the tool number).

The electrical cabinet must memorize this position for future selection.

When executing this function, the CNC will position the spindle and the axes of
themachineand it will output the number of the pocket where the old tool isto be
placed.

In a NOT-RANDOM magazine, the tool always occupies the same pocket.
Besides, the last selected tool was the one which is now at the spindle and,
therefore, the currently selected tool pocket at the magazinewill bethe onefor that
tool.

Thisway, the tool being used will be placed in that pocket (its own).

Then, the magazine will rotate until it positions at the pocket previously indicated
(by T2.2) which has been memorized by the electrical cabinet.

The tool occupying that pocket will be placed at the spindle.
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6.12 PALLET WORK

When working with pallets, it is necessary to set machine parameter P603(3) to "1".

The CNC offers functions M21, M22, M23, M24 and M 25 which, when working with
pallets acquire the following meaning:

M21

M22, M23

M24, M25

The CNC generates this function whenever M22, M23, M24 or M25 are
executed if machine parameter P605(3) has been set to "1".

Auxiliary functionsto load (M22) and unload (M23) the part at one end of
the table.

Auxiliary functionstoload (M24) and unload (M 25) the part at the other end
of thetable.

The machine parameters to be set when working with pallets are:

P603(3)
P605(3)

P605(2)
P611(7)
P605(1)
P607(1)
P710
P711
P712
P713
P904
P905
P06
P07

Machinewith PALLETS

The CNC generates function M21 when executing M22, M23, M24 or
M25

The Z axis moves when executing M22, M23, M24 or M25

The X axis moves when executing M22, M23, M24 or M25

The W axis moves when executing M22, M23, M24 or M25

Travel limitsignored when executing M06, M22, M23, M24 or M25
Subroutine associated with function M22

Subroutine associated with function M23

Subroutine associated with function M24

Subroutine associated with function M25

W position when executing M22, M23, M24 or M25

X position when executing M22 or M23

X position when executing M24 or M25

Z position when executing M22, M23, M24 or M25

Every time an M22, M23, M24 or M25 is executed, the CNC acts as follows:

1.- If machine parameter P605(3)=1, the CNC sends out an M21.

If thisis not desired, set P605(3)=0.

2.- The W axis moves to the position indicated by P904.

If this move is not desired, set P605(1)=1.

3.- Once the W axis isin position, the X axis starts moving to the point indicated by
machine parameter P05 for M22 or M 23 or to the point indicated by P906 for M 24

or M25.

If this moveisnot desired, set P611(7)=1.

4.- Once the X axisisin position, the Z axis starts moving to the point indicated by
machine parameter PO0O7.

If thismoveis not desired, set P605(2)=0.
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5.- Once all the axes are positioned, the CNC sends out the selected M function (M22,
M23, M24 or M 25) to carry out the corresponding pallet change. ThisM functionis
transferred as any other M function.

6.- Oncethepallet changehasbeen completed, theelectrical cabinet will activatethe" M-
DONE" signal to let the CNC know that the execution of the M function has ended.

7.- If therequired auxiliary M function hasan associated subroutine, thissubroutinewill
be executed once the M function has been output to the electrical cabinet.

“P710”
“P711"
“P712’
“P713”

Subroutine associated with M 22
Subroutine associated with M23
Subroutine associated with M 24
Subroutine associated with M25
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APPENDIX A
CNC TECHNICAL CHARACTERISTICS

GENERAL CHARACTERISTICS
Three 8-bit microprocessors
32K bytes of part-program memory.
2 communication lines: RS232C and R$485.
6 feedback inputs up to 5 axes + spindle encoder + electronic handwheel.
Digital probe input (TTL or 24V DC)
Resolution of 0.001 mm. or 0.0001 inches.
Multiplying factor of up to x100 for sine-wave feedback signals.
Feedrates from 0.001 mm/min up to 65535 mm/min (0.0001 through 2580 inches/min)
Maximum axis travel +8388.607 mm (330.2601 inches)
11 optocoupled digital inputs.
32 optocoupled digital outputs.
6 analog outputs: +10V (one per axis + spindle).
Approximate weight: Compact model: 12 Kg.
Modular model: Central Unit 9Kg. Monitor 20Kg.
Maximum consumption in normal operation: Central Unit 75w. Monitor 85w

PACKAGING
Meets the "EN 60068-2-32" standard.

POWER SUPPLY
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 1(
milliseconds at 50 Hz starting from 0° and 180° (two polarities: positive and negative). nd
Harmonic dis{ﬁrtion: Less than 10% of the rms voltage between low voltage conductors (sum of the 2
through the 5° " harmonic)

ELECTRICAL CHARACTERISTICS OF FEEDBACK INPUTS
+5V power consumption: 750 mA (250 mA per axis).
-5V power consumption: 0.3A (100 mA per axis).
Operating levels for square-wave signals:

Maximum frequency: 200KHz.
Maximum separation between flanks: 950 nsec.
Phase shift: 90° +20°
High threshold (logic state "1"): 2.4V. <V 6 <5V.
Low threshold (logic state "0"): -5V. <V, <0.8V.
Vmax.. £7 V.
Hystheresis: 0.25 V.
Maximum input current: 3mA.
Operating levels for sine-wave signals:
Maximum frequency: 25KHz.
Peak to peak voltage: 2V. < Vpp < 6V.
Input current | ImA.

ELECTRICAL CHARACTERISTICS OF DIGITAL INPUTS
Nominal voltage: +24 V DC.
Maximum nominal voltage: +30 V DC.
Minimum nominal voltage: +18 V DC.
High threshold (logic state "1"): V , >+18 V DC.
Low threshold (logic state "0"): V, < +5V DC. or not connected.
Typical consumption per input: 5 mA.
Maximum consumption per input: 7 mA.
Protection by means of galvanic isolation by opto-couplers.
Protection against reversed connection up to -30 V DC.




ELECTRICAL CHARACTERISTICS OF DIGITAL OUTPUTS
Nominal power supply voltage: +24V DC.
Maximum nominal voltage: +30V DC.
Minimum nominal voltage: +18V DC.
Output voltage Vout = Power Supply voltage - 2 V DC.
Maximum output current: 100 mA.
Protection by means of galvanic isolation by opto-couplers.
Protection by means of external 3Amp fuse against reversed connection up to -30 V DC and
overvoltage of the external power supply greater than 33V DC.

ELECTRICAL CHARACTERISTICS OF THE 5V PROBE INPUT.

Typical value: 0.25 mA. @ Vin = 5V.
High threshold (logic state "1"): 1.7V.
Low threshold (logic state "0"): 0.9v.

Maximum nominal voltage:Vimax = +15V DC.

ELECTRICAL CHARACTERISTICS OF THE 24V PROBE INPUT.

Typical value: 0.30 mA. @ Vin = 24V,
High threshold (logic state "1"): 125V.
Low threshold (logic state "0"): 85V.

Maximum nominal voltage:Vimax = +35V DC.

CRT
Monitor 8" monochrome  Deflection: 90 degrees
Screen: Anti-glare Phosphor: PLA (amber)
Resolution: 600 lines Display surface: 146 x 119 mm.

SWEEP FREQUENCY
Vertical synchronism: 50-60 Hz positive Horizontal synchronism:  19.2 KHz positive

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 “IEC 1131-2" standard.

VIBRATION
Under working conditions: 10-50 Hz. amplitude 0.2 mm.
Under transport conditions: 10-50 Hz. amplitude 1 mm, 50-300 Hz. and acceleration of 5g.
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 parts inside 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 1/0 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 memory will be kept for a maxi-
mum of 10 days with the CNC off. It must be replaced.

Caution, due to risk of explosion or combustion:

Do not attempt to recharge the battery.
Do not expose it to temperatures over 100 °C (232°F).
Do not short-circuit its leads.

Atention:

To avoid excessive heating of internal circuits, the several ventilation slits must not
be obstructed. It is also necessary to install a ventilation system which extracts hot
air from the enclosure or desk supporting the CNC.




APPENDIX B
ENCLOSURES

Theminimum distance between the sides of the CNC and itsenclosurein order to meet therequired ambient
conditions must be the following:

80mm 80mm 80mm 80mm
4

V

160mm

80mm

T
N

When using afan to better ventilate the enclosure, aDC FAN must be used since an AC fan may generate
electromagnetic interference resulting in distorted images being displayed by the CRT.

The CNC must be secured as shown below (dimensionsin mm):
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APPENDIX C
RECOMMENDED PROBE CONNECTION DIAGRAMS

The CNC offers two probe inputs located at connector A6 (pins 6 and 7); one for 5V signals
and the other one for 24V signals.

Depending onthetypeof connection used, machine parameter "P612(7)" must beset toindicate
whether itisactivated with an up-flank (leading edge) or down flank (trailing edge) of the probe
signal.

DIRECT CONNECTION

- Probe output as normally open contact:

T +Vece
O_
o PIN 6 if Vce=+5V

<{PIN 7 if Vee=+24V

3 /,JW_O PIN 8 (Probe input 0V)

- Probe output as normally closed contact:

O] «

+Vce
ER PIN 6 if Vece=+5V If Vee=+5V R=10K
O< { O 4 PIN 7 if Vee=+24V If Vce=+24V  R=50K
ﬂJ, O PIN 8 (Probe input 0V)

R6macd

CONNECTION VIA INTERFACE
- Interface with open-collector output:

Connectionto +5 V.

+5V
Ele
[: O PIN 6 (Probe input +5V)
Q<%:_ P O PIN 8 (Probe input 0V)
Connectionto +24 V. +24V
12K
|: O PIN 7 (Probe input +24V)
O<%—+ = O PIN 8 (Probe input OV)
- Interface with PUSH-PUL L output:
C[D +Vece
5 { PIN 6 if Vce=+5V
B = O PIN 8 (Probe input 0V)




APPENDIX D

CNC INPUTS AND OUTPUTS

INPUTS
Pin Connector Function
10 /01 X axis Home switch
11 /01 Y axis Home switch
12 /01 Z axis Home switch
13 /01 W axis Home switch
14 /01 Emergency stop.
15 /01 /Feed hold - /Transfer inhibit - /M-done
16 /01 /Stop - /Emergency subroutine
17 /01 Start - rapid jog - Enter
18 /01 Conditional input (block skip)
19 /01 DRO mode
OUTPUTS
Pin Connector Function
2 /01 T Strobe
3 /01 S Strobe
4 /01 M Strobe
5 /01 Emergency
6 /01 W axis enable - Threading on
7 /01 Z axis enable
8 /01 Y axis enable
9 /01 X axis enable
20 /01 MST80
21 /01 MST40
22 /01 MST20
23 /01 MST10
24 /01 MST08
25 /01 MST04
26 /01 MST02
27 /01 MSTO01
30, 31 /01 X axis analog output
32, 33 /01 Y axis analog output
34, 35 /01 Z axis analog output
36, 37 /01 Spindle analog output
3 /O 2 Decoded MO1 output
4 /O 2 Decoded M02 output
5 /O 2 Decoded M03 output
6 /0 2 Decoded M04 output
7 1/0 2 Decoded M05 output
8 /0 2 Decoded M06 output
9 /0 2 Decoded MO7 output
10 /0 2 Decoded M08 output
11 1/0 2 Decoded M09 output
12 /0 2 Decoded M 10 output - V axis enable
13 /0 2 Decoded M 11 output - Additional information
14, 15 /O 2 V axis analog output
17,18 /0 2 W axis analog output
21 /O 2 "Jog mode selected" output
22 /O 2 Decoded M 15 output - Tool magazine turning directiorn
23 /0 2 Decoded M 14 output - Reset
24 /O 2 Decoded M 13 output - Cycle on - Automatic - GO0
25 /O 2 Decoded M12 output - Vertical axis movement




2-DIGIT BCD CODED "S" OUTPUT CONVERSION TABLE

APPENDIX E

Prograsmmed SBCD Prograsmmed SBCD Prograsmmed SBCD Prograsmmed SBCD

0 S00 25-27 S48 200-223 S 66 1600-1799 S84
1 S20 28-31 S49 224-249 S67 1800-1999 S85
2 S26 32-35 S50 250-279 S68 2000-2239 S 86
3 S29 36-39 S51 280-314 S69 2240-2499 S87
4 S$32 40-44 S$52 315-354 ST70 2500-2799 S88
5 S34 45-49 S53 355-399 S71 2800-3149 S89
6 S35 50-55 S54 400-449 ST72 3150-3549 S90
7 S36 56-62 S55 450-499 ST73 3550-3999 S91
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 sS4 90-99 S59 710-799 ST77 5600-6299 S95
13 S42 100-111 S60 800-899 S78 6300-7099 S 96

14-15 S43 112-124 S61 900-999 S79 7100-7999 S97

16-17 S44 125-139 S62 1000-1119 S80 8000-8999 S98

18-19 S 45 140-159 S63 1120-1249 s8l 9000-9999 S99

20-22 S 46 160-179 S 64 1250-1399 S82

23-24 S47 180-199 S65 1400-1599 S83




APPENDIX F

MACHINE PARAMETER SUMMARY CHART

GENERAL MACHINE PARAMETERS

P5 Mains frequency (50/60) Section 3.3
P99 Language (0=Spanish, 1=German, 2=English, 3=French, 4=Italian)
P13 Measuring units (0= mm, 1= inches)
P6 Theoretical (1) or Real (0) display
P802 Protected program
P619(1), P619(2) Monitor display color combination
MACHINE PARAMETERSFOR AXISCONFIGURATION Section 3.3.1
P11 The machine hasaW axis. 0=No, X/YZ =Yes.
P616(4) ThemachinehasaV axis. 0= No, 1=Yes.
P600(4) Type of machine. 0= Mill, 1= Boring Mill.
P612(1) Connector A6. Handwhee! (0) or Spindle (1).

P617(5), P605(6), P617(4), P611(4), P617(3) X, Y,Z, W,V asDRO axis. 0= No, 1= Yes.
P618(6), P618(5), P618(4), P618(3), P618(7) X, Y,Z, W, V axisdisplay. 1= No, 0= Yes.

P600(3), P616(3)
P600(1), P616(1)
P600(2), P616(2)

W, V axis normal (0) or positioning-only (1).
W, V axisaslinear (0) or rotary (1)
W,V asrotary HIRTH axis. 0= No, 1=Yes.

P606(1) W axisasrotary rollover. 0= No, 1= Yes.

P619(8), P620(6) W, V rotary rollover via shortest path. 0= No, 1= Yes.

P617(7) Gantry axis. 0= No, 1= Yes.

P805 Maximum coupling (slaving) error on Gantry axes (um)
I/O RELATED MACHINE PARAMETERS Section3.3.2

P605(8) Normal status of the Emergency output (pin 5 connector 1/01). 0=0V, 1=24V

P609(7) Pin 17 of connector I/0 1 as"Rapid Jog". 0= No, 1= Yes.

P610(3) Pin 17 of connector I/0 1 as"Enter" in PLAY BACK mode. 0= No, 1= Yes.

P605(7) Pin 22 of connector /O 2 as"tool magazine rotating direction”. 0= No, 1= Yes.

P609(3) Pin 23 of connector 1/0 2 as"RESET". 0= No, 1= Yes.

P611(1) Pin 24 of connector I/0 2 as"Cycle ON". 0= No, 1= Yes.

P611(6) Pin 24 of connector I/O 2 as"Automatic". 0= No, 1= Yes.

P613(4) Pin 24 of connector I/0 2 as"G00". 0= No, 1=Yes.

P613(2) Pin 25 of connector I/O 2 as"Vertical move" output. 0= No, 1= Yes.

P617(8) M function output. 0= BCD, 1= Binary

P605(5) CNC waitsfor trailing edge at "M-done" input. 0= No, 1= Yes.

P609(5) BCD or binary coded output for M functions of the "M" table. 1= No, 0= Yes.

P602(8,7,6,5), P603(1)

X,Y,Z, W,V axisfeedback alarm cancellation. 0= No, 1= Yes.

HANDWHEEL MACHINE PARAMETERS Section 3.3.3
P613(1) Electronic handwheel model FAGOR 100P. 0= No, 1=Yes.
P612(2) Counting direction of the el ectronic handwheel
P612(3) Feedback units of the electronic handwheel. 0= mm, 1= inches.
P612(4,5) Counting resolution of the el ectronic handwheel
P612(6) Multiplying factor for electronic handwheel feedback signals. 0= x4, 1= x2

P625(7) Handwheel managed by the PLC. 0= No, 1= Yes.




PROBE RELATED MACHINE PARAMETERS Section3.3.4
P612(7) Type of probe pulse. 0= 0V, 1= 5V or 24V.
P720 M function associated with probing (G75)
P804 Probing feedratein Jog mode
P910 Minimum X coordinate of the probe
PI11 Maximum X coordinate of the probe
P912 Minimum'Y coordinate of the probe
P913 Maximum'Y coordinate of the probe
P914 Minimum Z coordinate of the probe
P915 Maximum Z coordinate of the probe
P621(6) Error to beissued while probing (G75). 1= No, 0= Yes.

TOOL RELATED MACHINE PARAMETERS Section3.3.5
P701 Number of tool pockets (positions) of the tool magazine (0..98)
P743 Subroutine associated with the T function
P625(4) The associated subroutine is executed before (1) or after (0) the T function
P626(1) The CNC displaysthe tool base (0) or tool tip (1) position
P601(5) The machineisamachining center. 0= No, 1= Yes.
P601(1) Thetool magazineis Random. 0= No, 1= Yes.
P709 Subroutine associated with M06
P618(2) MO06 executed before (0) or after (1) its associated subroutine
P601(8) MO6 interrupts the program. 0= No, 1=Yes.
P702 First axisto move when executing M06. 1=X, 2=Y, 3=Z, 4=W, 5=V.
P703 Second axis to move when executing M06. 1=X, 2=Y, 3=Z, 4=W, 5=V.
P704 Third axisto move when executing M06. 1=X, 2=Y, 3=Z, 4=W, 5=V.
P705 Fourth axisto move when executing M06. 1=X, 2=Y, 3=Z, 4=W, 5=V.
PO00 Position where the first axis moves when executing M06
PO01 Position where the second axis moves when executing M 06
P02 Position where the third axis moves when executing M06
PO03 Position where the fourth axis moves when executing M06
P621(7) MO06 does not involve M19. 1= No, 0= Yes.
P615(8) In M06, the M 19 is executed while the axisis moving. 0= No, 1= Yes.
P603(2) Special M06 sequence. 0= No, 1=Yes.

MACHINE PARAMETERSRELATED WITH RS232C SERIAL LINE Section 3.3.6

PO Communications speed (baudrate)
P1 Number of data bits per character
P2 Parity
P3 Stop bits
P607(3) DNC
P607(4) Communications setting for FAGOR Floppy (1) or Cassette (0).
P607(5) DNC protocol active on power-up
P607(6) The CNC aborts DNC communications (program debugging). 1= No, 0= Yes.
P607(7) Status report by interruption. 0= No, 1= Yes.

JOG MODE RELATED MACHINE PARAMETERS Section3.3.7

P606(3)
PS03
P12
P609(6)

M 30 executed when switching to Jog mode. 0= No, 1= Yes.

Jogging feedrate

Continuous (N) or pulsating (Y) axisjog

Maximum incremental Jog. 0= 10mm or 1 inch, 1= 1mm or 0.1 inch.




EMERGENCY SUBROUTINE RELATED MACHINE PARAMETERS Section 3.3.8

P727
P621(3)
P619(5)
P619(4)

Emergency subroutine

Repetitive emergency subroutine. 0=No, 1= Yes.

The emergency subroutine executes "M 00" (interrupting the program). 1= No, O=Yes.
Assign coordinates to arithmetic parametersin emergency subroutine. 0= Beginning point,
1= Current point

MACHINE PARAMETERSRELATED TO OPERATING AND PROGRAMMING MODES

P609(8)
P605(4)
P611(3)
P618(1)
P625(6)
P606(2)
P4
P610(2)
P613(5)
P715
P611(5)
P607(8)
P619(7)
P607(2)
P610(1)
P613(8)
P618(8)
P625(5)
P626(4)

Section 3.3.9
Axisorientation in graphic representation. 0 = Mill, 1= Boring Mill.
Axisorientationin XZ plane
The Z axis graphic display combined with W axis moves. 0= No, 1= Yes.
CYCLE START key inhibit. 0= No, 1= Yes.
Spindleinhibit by PLC. 0= No, 1= Yes.
Maximum Feedrate Override Switch value applied by the CNC. 0=120%, 1=100%
Feedrate Override Switch activein GOO. No, Yes.
Vectored (interpolated) GOO. 0= No, 1=Yes.
GO05 or GO7 on CNC power-up. 0= G07, 1= G05.
Dwell between GO7 blocks (sguare corner). 1= 10 ms
Feedrate unitsin G94. 0= Imm/min or 0.1 inch/min, 1= 0.1 mm or 0.01 inch/min.
Gb3 zero offset after Reset. 0= No, 1= Yes.
Gh9 as additive zero offset. 0= No, 1= Yes.
Spindlereversal in G84 requires M05. 1= No, 0= Yes.
Feed-Hold in G84 and G47. 0= No, 1= Yes.
Arithmetic parameters P150 through P254 as read-only. 0= No, 1= Yes.
Function P1=0X takes into account the work units. 0= No, 1= Yes.
Type of compensation in sections programmed in GO7.
Use function G64, multiple machining in arc. 1= No, 0= Yes.




MACHINE PARAMETERSFOR THE AXES

P100, P200, P300, P400, PS00
P101, P201, P301, P401, PS01
P102, P202, P302, P402, PS02

Sign of the analog output for X, Y, Z, W, V Section 4.
Counting directionfor X, Y, Z, W,V
Jogging direction for X, Y, Z, W,V

MACHINE PARAMETERSFOR AXISRESOLUTION Section 4.1

P103, P203, P303, P403, PS03

Counting resolution for X, Y, Z, W, V

P604(4), P604(3), P604(2), P604(1), P616(7) Feedback unitsfor X..V. 0= mm, 1=inches.

P106, P206, P306, P406, PS06

Feedback signal typefor X, Y, Z, W, V. Y=Sine, N= Squ.

P604(8), P604(7), P604(6), P604(5), P616(8) Multiplying factor for X,Y,Z,W,V feedback. 0= x4, 1= x2.
P622(1), P622(2), P622(3), P622(4), P622(5) Resolution for X..V sine-wave feedback

P603(8), P603(7), P603(6), P603(5), P616(5) Binary encoder for X, Y, Z, W, V.0=No, 1= Yes.
P610(8), P610(7), P610(6), P610(5), P616(6) Equivalence of the binary encoder for X, Y, Z, W, V

MACHINE PARAMETERSFOR ANALOG OUTPUTS Section 4.2

P117, P217, P317, PA17, PS17
P104, P204, P304, P404, PS04
P118, P218, P318, P418, P518
P105, P205, P305, P405, PS05

Minimum analog output for X, Y, Z, W, V. (1=2.5mV).

Dwell between Enable/ Analog output for X,Y,Z,W,V.N=No, Y=Yes.
In-position zone (dead-band) for X, Y, Z, W, V. (0...255um)
Continuous control of X,Y,Z, W, V.0=No, 1=Yes.

MACHINE PARAMETERSFOR AXISTRAVEL LIMITS Section 4.3

P107, P207, P307, P407, PSO7
P108, P208, P308, P408, PS08

Positivetravel limitfor X, Y, Z, W,V
Negativetravel limit for X, Y, Z, W,V

FEEDRATERELATED MACHINE PARAMETERS Section4.4

P615(6)
P615(7)
P110, P210, P310, P410, P510
P111, P211, P311, P411, P511

Programmed feedrate in inches/minute (1) or 0.1inch/min (0)
Feedrate of rotary axesin degrees/minute (1) or 2.54%min (0)
Maximum programmablefeedrate X, Y, Z, W,V

GO0 feedratefor X, Y, Z, W,V

P729 Maximum feedrate for circular interpolations

P708 Feedrate/Override when anal og output reaches 10V.

P714 Error if actual feedrate not within 50% to 200% of programmed value
MACHINE PARAMETERSFOR AXISCONTROL Section 4.5

P114, P214, P314, PA14, P514
P115, P215, P315, P415, P515
P116, P216, P316, P416, PS16

Proportional gain K1 for X, Y, Z, W,V
Gain break point for X, Y, Z, W,V
Proportional gain K2 for X, Y, Z, W,V

P611(8) In GO0 and FOO, proportional gain K2 from 256 micronson. 0= No, 1= Yes.
P726 Recovery of programmed position on "non-continuously" controlled axes
HOME SEARCH RELATED MACHINE PARAMETERS Section 4.6

P627(1, 2, 3, 4, 5)

Regular (0) or Coded (1) marker pulselo.

P628(1) P628(3), P628(5), P628(7), P629(1) Period of coded lo. 0= 20mm, 1=100 mm.
P628(2) P628(4), P628(6), P628(8), P629(2) Variableloincreasesin + direction (0) or - direction (1). X..V

PO19, P920, P921, PO22, P923

Offset of the semi-absolute scale (with coded 10). X..V

P602(4), P602(3), P602(2), P602(1), P617(2) Home switchfor X, Y, Z, W, V. 1=No, O=Yes.
P623(8), P623(7), P623(6), P623(5), P623(4) Home search direction for X, Y, Z, W, V. 0= Pos, 1= Neg.
P600(8), P600(7), P600(6), P600(5), P617(1) Home pulse (marker) typefor X, Y, Z, W, V. 1= Pos, 0= Neg.

P119, P219, P319, P419, P519

Home coordinatesfor X, Y, Z, W,V




P112, P212, P312, P412, P512 1st homing feedratefor X, Y, Z, W,V

P810, P811, P812, P813, P814 2nd homing feedratefor X, Y, Z, W, V

P611(2) Mandatory home search on power-up. 0= No, 1=Yes.

P606(4) Function G74 generatesan M30. 0= No, 1= Yes.

P725 Subroutine associated with G74
ACCELERATION/DECELERATIONRELATED MACHINEPARAMETERS Section 4.7

P721, P722, P723, P724, P728 Apply ACC/IDEConto X, Y, Z, W, V. (1=20ms)

P613(7) Linear ACC/DEC on al linear interpolation (G01). 0= No, 1= Yes.

P620(2) Linear ACC/DEC in GO5 (round corner). 1= No, 0= Yes.

P624(8) Bell-shaped ACC/DEC. 0= No, 1=Yes.

P744 Bell-shaped ACC/DEC ramp duration. (1= 10 ms)

P732, P733, P734, P735, P736 FEED-FORWARD gainfor X,Y,Z, W,V

MACHINE PARAMETERSFOR UNIDIRECTIONAL APPROACH Section 4.8

P608(4), P608(3), P608(2), P608(1) Unidirectional approach for X, Y Z, W. 0= No, 1=Yes.
P608(8), P608(7), P608(6), P608(5) Direction of the unidirectional approachfor X, Y Z, W. (0= +, 1=-).

P716 Distance from unidirectional approach point to programmed point
P801 Unidirectional approachfeedrate
L EADSCREW RELATED MACHINE PARAMETERS Section 4.9
P109, P209, P309, P409, P509 Leadscrew backlash for X, Y, Z, W, V. (0..255um)
P624(1), P624(2), P624(3), P624(4), P624(5) Sign of leadscrew backlash X, Y, Z, W, V. (0= +, 1=-).
P113, P213, P313, P413, P513 Additional analog pulsefor X, Y, Z, W, V. (1=2.5mV)
P606(8), P606(7), P606(6), P606(5) L eadscrew error compensation X, Y, Z, W. 0= No, 1= Yes.
P613(6) L eadscrew error compensation tables.( 0=4, 1= 2)
MACHINE PARAMETERSFOR CROSSCOMPENSATION Section 4.10
P623(1) Cross compensation applied onto the X axis. 0= No, 1= Yes.
P620(5) Cross compensation applied onto the Y axis. 0= No, 1= Yes.
P620(4) Cross compensation applied onto the Z axis. 0= No, 1= Yes.
P623(2), P623(3) AXxis causing the error onto another axis
P625(3) Double cross compensation. 0= No, 1= Yes.
PALLET RELATED MACHINE PARAMETERS Section4.11

P603(3) Machinewith pallets. 0= No, 1= Yes.

P605(3) The CNC generates function M21 when executing M22, M23, M24 or M25. 0= No, 1= Yes.
P605(2)  The Z axis moves when executing M22, M23, M24 or M25. 0= No, 1= Yes.

P611(7)  The X axis moves when executing M22, M23, M24 or M25. 1= No, 0= Yes.

P605(1) The W axis moveswhen executing M22, M23, M24 or M25. 1= No, 0= Yes.

P607(1)  Softwaretravel limitsignored when executing M06, M22, M23, M24 or M25. 0= No, 1= Yes.
P710 Subroutine associated with function M22

P711 Subroutine associated with function M23
P712 Subroutine associated with function M24
P713 Subroutine associated with function M25
PO04 Position to move the W axis when executing M22, M23, M24 or M25
P905 Position to move the X axis when executing M22 or M23
PO06 Position to move the X axis when executing M24 or M25
P07 Position to move the Z axis when executing M22, M23, M24 or M25
SPECIAL MACHINE PARAMETERS Section4.12
P609(1) Machine with travels over 8 meters. 0= No, 1= Yes.
P617(6) Resolution of 0.0001 millimeters (0.00001 inches). 0= No, 1= Yes.
P08, PI09 Collision zonefor Y and Z
P621(4) Begin the execution of ablock synchronized with independent axis (G65). 0= No, 1= Yes.

P626(3) "RESCAN 200" feature from Renishaw. 0= No, 1= Yes.




SPINDLE MACHINE PARAMETERS

Section 5.
P815 ACC/DEC ramp duration for spindle speed ranges. (1= 10 ms)
MACHINE PARAMETERSFOR SPINDLE RANGE CHANGE Section5.1
P7,P8, P9, P10  Maximum speed for ranges 1, 2, 3 and 4 (0..9999 rpm)
P601(6) Residual analog voltage"S" for range change. 0= No, 1=Yes.
P706 Value of the residual analog voltage. (1=2.5 mV).
P707 Oscillation period during range change
MACHINE PARAMETERSFOR ANALOG SPINDLE SPEED OUTPUT Section5.2
P601(4) Sign of the analog spindle speed output "S'
P610(4) Unipolar (1) or bipolar (O)analog spindle speed output "'S"
P609(4) All spindle speed changes generate an " S Strobe" signal. 0= No, 1= Yes.
MACHINE PARAMETERSFOR BCD-CODED SPINDLE SPEED OUTPUT Section’5.3
P601(3) 2-digit BCD coded output. 0= No, 1=Yes.
P601(2) 4-digit BCD coded output. 0= No, 1= Yes.
MACHINE PARAMETERSFOR SPINDLE CONTROL Section5.4
P800 Number of pulses (line count) of the spindle encoder (0..9999)
P609(2) Counting direction of the spindle encoder
MACHINE PARAMETERSFOR SPINDLE ORIENTATION (M 19)
Section 5.5
P700 Spindle speed when being oriented. M 19. (0..255 rpm)
P601(7) Sign of the"S" analog output associated with M19
P612(8) Type of marker pulse (reference) of the spindle encoder. (0=-, 1= +).
P619(6) Spindle orientation in both directions. 0= No, 1= Yes.
P719 Minimum Spindle analog voltage for M19. (1= 2.5mV)
pP717 In-position zone (dead band) for M19
P718 Proportional gain K for the spindle during M 19
Po17 Lower limit of forbidden zone for the spindiein M19
Po18 Upper limit of forbidden zone for the spindlein M19
P916 Spindle orient position when executing M 19 without 'S" value
MACHINE PARAMETERSFOR RIGID TAPPING (G84R) Section 5.6

P745, P747, P748, P749 ACC/DEC ramp duration for the spindleinranges 1, 2, 3, 4. (1=20ms)

P750 Proportional gain K1 for the tapping axis

P746 Feed-forward gain for the spindle during rigid tapping

P625(1) Beginning of tap synchronized with spindle marker pulse (10). 0= No, 1= Yes.




BBIZRRAIRSE

P10
P11
P12
P13
P99

P100
P101
P102
P103
P104
P105
P106
P107
P108
P109
P110
P111
P112
P113
P114
P115
P116
P117
P118
P119

P200
P201
P202
P203
P204
P205
P206
P207
P208
P209
P210
P211
pP212
P213
P214
P215
P216
P217
P218
P219

APPENDIX G
SEQUENTIAL MACHINE PARAMETER LIST

Communications baudrate (110, 300, 600, 1200, 2400, 4800, 9600) ............ccceuveee.
Communications databitS (7/8) ........cccceeiiiriiiieiee e
Parity. (1=0dd, 2=EVEN) ..oueiiiiiiee e
SEOP DTS, (1/2) ettt
Feedrate Override activein GOO. (NO/Y €S) ...ccuvieiriiiiirie it
Mains (AC) frequency. (50/60) .........ooueruereiriiiiisie et
Theoretical (1) or real (0) diSplay .......coveeieerieiieresereere e
Maximum spindle speed for RANGE 1. (0..9999 rpm) ........ccovverienienienieeie e
Maximum spindle speed for RANGE 2. (0..9999 rpm) ........ccevvirieniinienieeie e
Maximum spindle speed for RANGE 3. (0..9999 Irpm) ........ccovviriinienieniesie e
Maximum spindle speed for RANGE 4. (0..9999 IrPpmM) ........covverienienienieeie e
Themachine hasaW axis. (0= NO, X/Y/ZZY ) ....ooviiiieiieiieiieiee e
Continuous (N) or pulsating (Y) aXiSJOG .....ccceevieeriienieieenie e
Measuring units. 0= MM, 1= INCHES ......c.evvveieiiee e
Language. (0= Spanish, 1= German, 2= English, 3= French, 4= Italian) .................

Sign of the X axiSanalog OULPUL ...........ceoeerieerieenieeie e e
Counting direction Of the X @XiS .....ceeiierieriierieee e e
X aXiSJOgGING AIFECHION .....ccueiiieiieie ettt e
X axisfeedback (counting) reSOIULION ........ccueeiuierieenie e
Dwell between Enable and analog output for the X axis. (N=No, Y=Yes)..............
Continuous control of the X axis. (N=NO, Y=Y ES) ...covvviiiiiiiieeeee e
Type of feedback signal for the X axis. (N= Square, Y=SiN€) .........cccccerveerieereereens
X axispositivetravel lIMit .........ocooiioii e
X axisnegativetravel lIMIt ........cccooiiiiioiie e
X axisleadscrew backlash (0..255M) ...ccveeiviiriiiiieieee e
X axis maximum programmable feedrate ...........cocvevieiieie i
X XIS GO0 FEBANALE ......eeti ettt e et
1st home searching feedrate for the X aXiS ........coccvveveniniene e
Additional analog pulsefor the X axis. (1=2.5MV) ..o
Proportional gain K1 for the X aXiS.......cocevieiiiiiiinieiie e
Gain break point fOr the X aXiS ......coveiiiiieiieieeie e
Proportional gain K2 for the X aXiS.......cuuvieiiiiiiinienesee e
Minimum X axiSanal0g. (1=2.5MV) ...oooiiiiiiiiiiiiene e
In-position zone (dead band) for the X axis. (0..2551M) .......cocvveeriineeninneeneeneen.
X aXiShOME COOMAINGLE ........eeveeiieiieie ettt e

Signof theY axiSanalog OULPUL ...........ceiieriierieenieeie et
Counting direction Of theY @XiS ....ccveiierieiierie e
Y aXiSjOggiNG AIFECHION......ccueiiieieeie ettt e e
Y axisfeedback (counting) reSOIULTION ........ccveevierieerieee e
Dwell between Enable and analog output for the Y axis. (N=No, Y=Yes)..............
Continuous control of the'Y axis. (N=NO, Y=Y ES) ...ooviiiiiiiiieeeee e
Type of feedback signal for the Y axis. (N=Square, Y=Sin€) .........cccccerreereereereens
Y axispositivetravel lIMit ..o
Y axisnegativetravel lIMit ........cccooiiiiioiee e
Y axisleadscrew backlash (0..255M) ..cccveiiiiiiiiieeieee e
Y axis maximum programmable feedrate ..........ccocvevieieiie i
Y aXiS GO0 FEBAIALE ......eevieieeteete ettt e e
1st home searching feedrate for the Y axiS .......ccccvviiiiiii v
Additional analog pulsefor the Y axis. (1=2.5MV) .o,
Proportional gain K1 for the'Y @XiS.......oocuvieiiiiiiiiieiie e e
Gain break point fOr the Y aXiS .....ccoveiieiieiieee e
Proportional gain K2 for the Y aXiS.......cocuviiiiiiiiinieiie e
MinimumY axiSanalog. (1=2.5MV) ..o e
In-position zone (dead band) for the Y axis. (0..2551M) .......coceveerieninninnieneenan,
Y aXiShOME COOMAINGLE .....c.veevieiieiieie ettt e

Section 3.3.6
Section 3.3.6
Section 3.3.6
Section 3.3.6
Section 3.3.9
Section 3.3
Section 3.3
Section 5.1
Section 5.1
Section 5.1
Section 5.1
Section 3.3.1
Section 3.3.7
Section 3.3
Section 3.3

Section 4.
Section 4.

Section 4.1
Section 4.2
Section 4.2
Section 4.1
Section 4.3
Section 4.3
Section 4.9
Section 4.4
Section 4.4
Section 4.6
Section 4.9
Section 4.5
Section 4.5
Section 4.5
Section 4.2
Section 4.2
Section 4.6

Section 4.
Section 4.

Section 4.1
Section 4.2
Section 4.2
Section 4.1
Section 4.3
Section 4.3
Section 4.9
Section 4.4
Section 4.4
Section 4.6
Section 4.9
Section 4.5
Section 4.5
Section 4.5
Section 4.2
Section 4.2
Section 4.6



P300
P301
P302
P303
P304
P305
P306
P307
P308
P309
P310
P311
P312
P313
P314
P315
P316
P317
P318
P319

P400
P401
P402
P403
P404
P405
P406
P4Q7
P408
P409
P410
P411
P412
P413
P414
P415
P416
PA17
P418
P419

P500
P501
P502
P503
P504
P505
P506
P507
P508
P509
P510
P511
P512
P513
P514
P515
P516
P517
P518
P519

Sign of the Z axiSanalog OUEPUL ............cooiereerieenie e e Section 4.

Counting direction Of the Z @XiS........ccoveiieiiirieie e Section 4.

A= 3 oo o [T gTo o [ = oi o) o HOU AU UPRPR TSRS Section 4.

Z axisfeedback (counting) reSOIULION .........cceeiieiieieenee e Section4.1
Dwell between Enable and analog output for the Z axis. (N=No, Y=YeS) .............. Section4.2
Continuous control of the Z axis. (N=NO, Y=Y ES) ....oovviiviiiiiieeeeee e Section4.2
Type of feedback signal for the Z axis. (N= Square, Y=SIN€) ........cccccerveerieereereens Section4.1
Z axiSPOSItiVETravel TIMIt ......ooooiiiiieiiee e Section 4.3
Z axisnegativetravel lIMit.........coocoiioiieiieneeeee e Section4.3
Z axisleadscrew backlash (0..2550M) ....coveeiieniieiieiee e Section 4.9
Z axismaximum programmablefeedrate ... Section4.4
Z aXiS GO0 FEEANALE ....o.veeveesieeitee ettt nre e Section4.4
1st home searching feedrate for the Z axis..........occvviiiiie v Section 4.6
Additional analog pulsefor the Z axis. (1=2.5MV) ..ooevieiiiiiiiiieeeeee e Section 4.9
Proportional gain K1 for the Z @XxisS .......cocvveiiiiiiiiieiese e Section4.5
Gain break point fOr the Z @XiS.......coveiieiiiriee e Section4.5
Proportional gain K2 for the Z axiS .......cocuviiiiiiiiiiienene e Section4.5
Minimum Z axiSanalog. (1=2.5MV) .....coouiiiiiiiiiiriee e e Section4.2
In-position zone (dead band) for the Z axis. (0..255HM) .....oovviriiniinieniinieneeee, Section4.2
Z aXiSNOME COOTAINGLE........cveeiieeitieitie ettt sb et sre e Section 4.6
Sign of the W axis anal0g OULPUL ..........ccoeeriieriierieeieese e e Section 4.

Counting direction Of the W aXiS........cocverieriirieerie e Section 4.

W axiSjogging dir€CHION ......ccueiiieriiiitie sttt Section 4.

W axisfeedback (counting) reSOlULION .........cceeiieiiiiinnie e Section4.1
Dwell between Enable and analog output for the W axis. (N=No, Y=Ye3)............. Section4.2
Continuous control of the W axis. (N=NO, Y=Y ES) ..cccoeviiviiiiieeeeie e Section4.2
Type of feedback signal for the W axis. (N= Square, Y=SIN€) ........cccccevveereereenens Section4.1
W axis positivetravel lIMit ........cooeiieiiieieee s Section 4.3
W axisnegativetravel lIMit ..o s Section4.3
W axisleadscrew backlash (0..255UM) .....cceiiiiiiiiiiiiieeeeeeee e Section 4.9
W axis maximum programmablefeedrate ...........ccovveriiinienenie e Section4.4
W axiS GOO FEEANALE .......eeveeeieitee ittt Section4.4
1st home searching feedrate for the W axis ..o Section 4.6
Additional analog pulsefor the W axis. (1=2.5MV) ...eoveiiiiiiiiiinieneeneee e Section 4.9
Proportional gain K1 for the W aXiS........ccooviiiiiiiiiiiene e Section4.5
Gain break point fOr the W aXiS ........cooeeiiiiiieeec e Section4.5
Proportional gain K2 for the W aXiS........cooviiiiiiiiiiiene e Section4.5
MinimumW axisanalog. (1=2.5MV) ..o e Section4.2
In-position zone (dead band) for the W axis. (0..255UmM) ......cocvvevreininninneeneennn, Section4.2
W axiSOME COOTTINGLE ......ccveeiuiiriieiiieitie st Section 4.6
Sign of the V axiSanalog OULPUL ...........cooeerieerieenieeie e e Section 4.

Counting direction Of the V @XiS ......eeveerieiieiee e Section 4.

V aXiSjogging dir€CHION. ......c.eoiieiieiierie e Section 4.

V axisfeedback (counting) reSOIULION .........cceeiieiieieenie e Section4.1
Dwell between Enable and analog output for the V axis. (N=No, Y=Yes).............. Section4.2
Continuous control of theV axis. (N=NO, Y=Y ES) ...oooviiiiiiiiieeeeeee e Section4.2
Type of feedback signal for theV axis. (N= Square, Y=Sin€) .........ccccevveereereereens Section4.1
V axiSpositivetravel TIMit ... Section 4.3
V axisnegativetravel lIMiIt ........ooeoriiiienieee e Section4.3
V axisleadscrew backlash (0..2550M) .......coiieiiiiieiieiee e Section 4.9
V axismaximum programmablefeadrate...........cooeiiiiiinieniene Section4.4
V aXiS GO0 FEEAIALE ......eeetieiee ettt nre e Section4.4
1st home searching feedrate for the V axiS ... Section 4.6
Additional analog pulsefor theV axis. (1=2.5MV) ..o, Section 4.9
Proportional gain K1 for the V aXiS.......cocviiiiiiiiiiiee e Section4.5
Gain break point fOr the V aXiS ......coviiieiierieeeee e Section4.5
Proportional gain K2 for the V aXiS.......cocuvieiiiiiiiiiee e Section4.5
MinimumV axisanal0g. (1=2.5MV) ..o e Section4.2
In-position zone (dead band) for the V axis. (0..255M) .......ccccoveereenennieneeneenee. Section4.2
V aXiShOME COOTAINGLE ......cveiivieiiieitieriee et Section 4.6



P600(8)
(7)
(6)
(5)
(4)
(3)
(2)
D

PE01(8)
(7)
(6)
(5)
(4)
(3
(2)
D)

P602(8)
(7)
(6)
(5)
(4)
(3
(2)
D)

P603(8)
(7)
(6)
(5)
(4)
(3
(2)
D

P604(8)
(7)
(6)
(5)
(4)
(3
(2)
D)

P605(8)
(7)
(6)
(5)
(4)
3
(2)
D

P606(8)
(7)
(6)
(5)
(4)
3
(2)
D)

Type of X axis marker pulse (home). 0= Neg, 1= POS........cccoceereerieenienieeneeneeniens Section 4.6
Typeof Y axis marker pulse (home). 0= Neg, 1= POS........cccoceereereenierieeneeneeniens Section 4.6
Type of Z axis marker pulse (home). 0= Neg, 1= POS. .......cccoceereereeneeieeneeneeniens Section 4.6
Type of W axis marker pulse (home). 0= Neg, 1= POS. .......cccceeveereeneeiieneeneeniene Section 4.6
Type of machine. 0= Mill, 1=Boring Mill. .........ccoceoriiiiiiniinieneeeereeee e Section 3.3.1
W axis: normal (0) or POSItioN-0NlY (1) ...cooveereereriiinieniie e Section 3.3.1
W axis: rotary HIRTH. 0= NO, 1= Y S ..uviiiiiiir e ecie e ses et e e Section 3.3.1
W axis: linear (0) OF FOTAIY (L) ....eevveererreerieesiee ettt Section 3.3.1
MO6 interruptsthe program. 0= NO, 1= Y ES....ccceicieeiieeerer e e e eee e seee e seee e Section 3.3.5
Sign of the analog S output associated With M19.........cccooceevciirvin e Section 5.5
Residual analog S output during range change. 0= N0, 1= YE€S....ccccccvvvvvevirernnnnns Section 5.1
Machining center. 0= NO, 12 YES ..cuiiiieririeesieeceesteeestee e stee e snte e e e snaee e snaeesneee e Section 3.3.5
Sign of the spindle anal0g OULPUL ..........cooieiiiriiiii e e Section 5.2
Soutput in 2-digit BCD code. 0= NO, 1= YES ..ueviveieiiiesieeciee e esiee e see e seeeseee e Section 5.3
Soutput in4-digit BCD code. 0= NO, 1= YES ..ovviveieviie e e stee e sree e sneeeseee e Section 5.3
Random tool magazing. 0= NO, 1= Y €S ...ciiiuiiieeeieesieeestereseeeseieestessneee e seaeesneeenns Section 3.3.5
Cancellation of X axisfeedback alarm. 0= NO, 1= YES......ccccvevirieeii e Section 3.3.2
Cancellation of Y axisfeedback alarm. 0= NO, 1= YES.....cccccveiirieeiieie e Section 3.3.2
Cancellation of Z axisfeedback alarm. 0= NO, 1= YES ....ccoovveiiirieeiee e Section 3.3.2
Cancellation of W axisfeedback alarm. 0= NO, 1= Y €S .....ccccveviriieeiieie e Section 3.3.2
X axishome SWItCh. 1= NO, 0= YEBS ....eeiieiiii ettt Section 4.6
Y axXishome SWItCh. 1= NO, 0= Y ES ...eeiieiiii ettt e Section 4.6
Z axiShome SWItCh. 1= NO, 0= YES .ooiiiiiceeeeeee ettt e e Section 4.6
W axishome SWItCh. 1= NO, 0= YES c.cciciiiiceieeee ettt Section 4.6
X axiswith binary encoder. 0= NO, 1= Y S ...civciviiiieiiresiee e sieeesee e seee e seeeseee e Section 4.1
Y axiswith binary encoder. 0= NO, 1= Y S ...ciiiiviiiieeiie e ceesiee s see e seeeseee e Section 4.1
Z axiswith binary encoder. 0= NO, 1= YES ...uuveiiieier e esee e see e Section 4.1
W axiswith binary encoder. 0= NO, 1= YES ....uvviiiii i eree e Section 4.1
Not being used at thistime (=0)

Machine With pallets. 0= NO, 1= Y €S .oouiiiiiiecieeciee e eser e se s e e e snee e nnee e Section4.11
Special M06 sequenCe. 0= NO, 1= Y S ..ooouiiiiiiiieieee ettt e Section 3.3.5
Cancellation of V axisfeedback alarm. 0= NO, 1= YES......ccccvevirnieeiiee e Section 3.3.2
X axisfeedback signal multiplying factor. (0= X4, 1= X2) .....cccccevveerienennenieeienne Section4.1
Y axisfeedback signal multiplying factor. (0= X4, 1= X2) .....ccccevvvenienenienieeieenne Section4.1
Z axisfeedback signal multiplying factor. (0= X4, 1= X2) ....cccceveereenennieeneeneeniens Section4.1
W axisfeedback signal multiplying factor. (0= X4, 1= X2) ......ccceceererrerrennennennenns Section4.1
X axisfeedback units. (0= mm, 1=1NChES) ......cccviiiiiiiee e Section4.1
Y axisfeedback units. (0= mm, 1=1NCNES) ......ccoiiiiiiiiie e Section4.1
Z axisfeedback units. (0= mm, 1=1NCNES) .....coveeiieiiiiierie e Section4.1
W axisfeedback units. (0= mm, 1= iNChES) ......c.ccoviiiiiiiiiienie e Section4.1
Normal status of Emergency output (pin 5 of connector 1/01). (0=0V, 1=24V) ...... Section 3.3.2
Pin 22 of connector /O 2 as "tool magazine rotating direction”. 0= No, 1= Yes ..... Section 3.3.2
Y axiSasSDRO aXiS. 0= NO, 12 Y ES ettt eraree e e e e e e eaanes Section 3.3.1
The CNC waitsfor trailing edge at "M-done" input. 0= N0, 1= Y€S........cccceereernenne Section 3.3.2
Axisorientation onthe XZ plane ..o Section 3.3.9
M21 generated when executing M22, M23, M24 or M25. 0= No, 1= Yes............... Section4.11
The Z axis moves when executing M22, M23, M24 or M25. 0= No, 1= Yes .......... Section4.11
The W axis moves when executing M22, M23, M24 or M25. 1= No, 0= Yes.......... Section4.11
X axisleadscrew error compensation. 0= NO, 1= YES.....ccceverieiienie e Section4.9
Y axisleadscrew error compensation. 0= NO, 1= YES.....cccvvvieieiieene e Section4.9
Z axisleadscrew error compensation. 0= NO, 1= YES ...cceovieiieieeieeneeneenee e Section4.9
W axis leadscrew error compensation. 0= NO, 1= YES .....ccvevierriireeneenienee e Section4.9
Function G74 generatesan M30. 0= NO, 1= YES ...uvvviciiiiie e e e e siee e seee e Section 4.6

M 30 executed when switching to JOG mode. 0= NO, 1= YES ..ococvvvceviverevirevieenns Section 3.3.7
Maximum Feedrate override value applied by the CNC. 0= 120%, 1= 100%........... Section 3.3.9
W rotary rollover. 0= NO, 12 Y ES i e ertee st se e e et e e e s Section 3.3.1
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Gb3 zero offset activated after Reset. 0= NO, 1= YES.....coviiiiiie e Section 3.3.9
Status report by interruption. 0= NO, 1= Y &S ....iiiiiiicieee e Section 3.3.6
The CNC aborts DNC communications (program debugging). 1= No, O=Yes........ Section 3.3.6
DNC protocol active after power-up. 0= NO, 1= YES ....ovvviieve e e eieeesieesiee e Section 3.3.6
Communicationswith FAGOR Floppy (1) or Cassette (0) .....ooovvevveereeiieniieeieeienn Section 3.3.6
[ Ol N o e = USSR Section 3.3.6
Spindlereversal With M05in G84. 1=NO, 0= YES ...oeviveviee e eiee e see e se e e Section 3.3.9
Limitsignored when executing M06, M22, M23, M24 or M25. 1= No, O=Yes...... Section4.11
Direction of the unidirectional approach along X. O= Positive, 1= Negative............ Section 4.8
Direction of the unidirectional approach along Y. O= Positive, 1= Negative............ Section 4.8
Direction of the unidirectional approach along Z. 0= Positive, 1= Negative............. Section 4.8
Direction of the unidirectional approach along W. 0= Positive, 1= Negative........... Section 4.8
Unidirectional approach along X. 0= NO, 1= YES ....ciiiiiiiiiiierie e Section 4.8
Unidirectional approach aong Y. 0= NO, 1= YES ...ceiviviiiiriie e Section4.8
Unidirectional approach along Z. 0= NO, 1= YES.....ccocciriiiiiiie e Section 4.8
Unidirectional approach alongW. 0= N0, 1= YES .....ccciriiriiiiiriene e Section 4.8
Axisorientation for graphic display . 0= Mill, 1=Boring mill ............cccocevevrnnnnn. Section 3.3.9
Pin 17 of connector /O 1 as"rapid jog". 0= NO, 1= YE€S.....cccvcvrieriirie e Section 3.3.2
Maximum incremental JOG move. (0= 10mm or 1inch, 1= Immor 1inch)........... Section 3.3.7
M functions set at M table are not output in BCD or binary. 1= No, 0= Yes............ Section 3.3.2
All spindle speed changes generate an S strobe output. 0= NO, 1= Ye&S .....cccvvueeneee. Section 5.2
Pin 23 of connector /0 2 as"RESET". 0= NO, 1= YES...cuvveiieeeiiiireeeeee e Section 3.3.2
Spindle counting dirECHION ........coiviiiieieee e e Section 5.4
Machinewith axistravel over 8meters. 0= NO, 1= YES .uvvveeiieeiiicireeee e Section 4.12
X axisbinary encoder eQUIVAIENCE .........coieiiiiiieiiee et Section4.1
Y axisbinary encoder eQUIVAIENCE .........coviiiieiierieeie et Section4.1
Z axishinary encoder @QUIVAIENCE .........cooeeiieiieiee ittt Section4.1
W axisbinary encoder eqUIVBIENCE ..........ooeiiiiiiiiiiieenee s Section4.1
Sanalog output: UNipolar OF DIPOIAN ........cceeiiiiieiiee e Section 5.2
Pin 17 of connector I/0 1 as"Enter" in Play-back mode. 0= No, 1= Yes ................ Section 3.3.2
Vectored (interpolated) GO0. 0= NO, 17 YES ..ccvueiiiieiieiierieesiee ettt Section 3.3.9
Feed-Hold in G84 and GA47. 0= NO, 1= YES ...uvrriieie ettt Section 3.3.9
In GOO and FOO proportional gain break-point at 256 microns. 0= No, 1= Yes........ Section4.5
The X axis moves when executing M22, M23, M24 or M25. 1= No, O=Yes.......... Section4.11
Pin 24 of connector I/0 2 as"Automatic" output. 0= NO, 1= Y€S .......cccevevvrirrnnnnn Section 3.3.2
Feed unitsin G94. (O=1mm/min or 0.1 inch/min, 1=0.1mm/min or 0.0linch/min) .. Section 3.3.9
W aXiSaSDRO. 0= NO, 12 Y EBS ..nueeeiiiiie ittt e e arae e e e e e e saaaaee e e e e e Section 3.3.1
Z and W axes movements combined in Z axis graphic display. 0= No, 1= Yes........ Section 3.3.9
Home search required after power-up. 0= NO, 1= YES ....cccevcvviiirienie e Section 4.6
Pin 24 of connector I/0 2 as"Cycle ON" output. 0= NO, 1= YES ....cccevvvvrvvrierienn Section 3.3.2
Spindle marker pulse (home) type. 0= Negative, 1= POSItIVE) .........ccceeveviieeiernenn, Section 5.5
Type of probe pulse. (0= 0V, 1= 5V 0F 24V) ...cceiiiiiiiiienienieenieeseesee e Section 3.34
Multplying factor for electronic handwheel signals. (0= x4, 1= X2) ......ccccvevuvrnenne. Section 3.3.3
Feedback (counting) resolution of the electronic handwheel ............ccccoovviiieiens Section 3.3.3
Feedback (counting) resolution of the electronic handwheel ............ccccovvviviveienns Section 3.3.3
Feedback units of the electronic handwheel. (0= mm, 1=inches) ..........ccccoevcivrnene Section 3.3.3
Counting direction of the electronic handwheel ............ccoco i Section 3.3.3
Connector A6. Handwhee! (0) or Spindle (1) ....eevveereeieenieeieeeee e Section 3.3.1
Arithmetic parameters P150 through P254 asread-only. 0= No, 1= YeS................. Section 3.3.9
Acc/decinal GO1 movements. 0= NO, 1= YES ....ccoivcvvveieee et Section 4.7
Leadscrew error compensation tables. (0=4, 1= 2) ....occvvevvivieiie e Section 4.9
GO5 or GO7 active on power-up. (0= GO7, 1= G05) .....cccoveerreerierrieeieeie e Section 3.3.9
Pin 24 of connector 1/0 2 as"G00" output. 0= NO, 1= YES...cccvevvvevieririeresiresieens Section 3.3.2
Thereis PLCB4TINthe LAN. 0= NO, 1= Y S ..ooiiiiiiiccieeeee e Fagor LAN
Pin 25 of connector I/0 2 as "vertical move" output. 0= N0, 1= Y€S.......cccevvrrunnne Section 3.3.2
Electronic handwheel model: FAGOR 100P. 0= NO, 1= YES .....ovcvviiiienieeieeieee Section 3.3.3
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CNC identification inthe Fagor LAN .......cooiiiiiiiiniene e Fagor LAN

During M06, M19 is executed while the axisismoving. 0= No, 1= Yes.................. Section 3.3.5
Feedrate of rotary axesin degrees/minute (1) or 2.54%min (0) .....ccoocvvierieriernenn Section4.4
Feedrate of linear axesin inches/min (1) or 0.1inch/min (0) ........ccocvvierieniienienn Section4.4
The CNC occupiesmain node 0" in Fagor LAN. O=NO, 1= Y€S......cccoceevveriennenne Fagor LAN
Node N° occupied by the CNC or number of nodesin LAN .......ccccocovvviviviieninnns Fagor LAN
Node N° occupied by the CNC or number of nodesin LAN .......ccccocovvviviiieeninnns Fagor LAN
Node N° occupied by the CNC or number of nodesin LAN .......ccccocovvviviiieenienns Fagor LAN
Node N° occupied by the CNC or number of nodesin LAN .......ccccocovvviviiineninnns Fagor LAN
Multiplying factor for V axisfeedback signals. (0= X4, 1= X2) ......cccccevvrivrirrnnnn Section4.1
V axisfeedback units. 0= mm, 1=0iNChES ......eeevviiiiicceeee e Section 4.1
V axishinary encoder @qUIVAIENCE.........cooie et Section4.1
V axiswith binary encoder. 0= NO, 1= YES.....ccvviieiceriieeesee e e see e Section 4.1
ThemachinehasaV axiS. 0= NO, 12 Y S ...uuuiiiiiiiiicctieeee et Section 3.3.1
V axis: normal (0) or positioning-0NlY (1) ......cooeereerieeneeniereeneesee e Section 3.3.1
V axis: rotary HIRTH. 0= NO, 12 YBS..oiiiii ettt Section 3.3.1
V axis: [inear (0) OF rOtary (1) ....eeveereereeree ettt Section 3.3.1
M function output in BCD (0) O BiNary (1) ......cocuevuirierienie e Section 3.3.2
Gantry axiS. 0= NO, 12 Y5 coiiiiiii e sieeseesteeestee e stee e snteesae et esnaeeesnanesnaeesnenenns Section 3.3.1
0.0001 millimeters (0.00001 inch) resolution. 0= NO, 1= YES.....ccccevvrrierieenierienn Section4.12
X BSDRO XIS, 0= NO, 12 Y EBS woeeiiiii ittt e e et e s e e e s s ssvreeee s s e e s ennnees Section 3.3.1
Z 3SDRO AXiS. 0= NO, 12 Y BS . uuutiiiiiiii ettt e et e e e e s e eaaaere e e e e e Section 3.3.1
V @8SDRO AXiS. 0= NO, 12 YES vttt e e e e e eaaaree e e e e Section 3.3.1
V axiShome sWitCh. 1= NO, 0= YES ..cocoii ettt Section 4.6
Type of V axis marker pulse (home). 0= Negative, 1= POSItiVe ........ccccvvverereeennen, Section 4.6
Function P1=0X considers current work units. 0= NO, 1= YES.....c..cccvvvvriirrinrnnnnn Section 3.3.9
V axisdisplayed. 1= NO, 07 YES....eiiiiiiereerieerieeriee ettt sttt Section 3.3.1
X axisdisplayed. 1= NO, 0= Y 5. .ooiiiiieiierie ettt Section 3.3.1
Y axisdisplayed. 1= NO, 0= Y 5. .ioiiiiieiieieeie ettt Section 3.3.1
Z axisdisplayed. 1= NO, 07 Y S ...veiiuieiie ettt st Section 3.3.1
W axisdisplayed. 1= NO, 0= YES ....coiiiiiiiieriee ettt Section 3.3.1
MO6 before (0) or after (1) associated SUDFOULINE .........ceeveeeiieeiieeeer e sie e Section 3.3.5
CYCLE START key inhibited. 0= NO, 1= YES ...ceieeeirie e Section3.3.9
W axisasrotary rollover viashortest path. 0= NO, 1= YES......cccocvverreirennenreenin, Section 3.3.1
G59 as additive zero offset. 0= NO, 1= Y S ..oooiiiieieeee et Section 3.3.9
Spindle orientation in both directions. 0= NO, 1= YES .....cccevcvvvrerenie e sieesieens Section 5.5
The emergency subroutine executes function M00. 0= N0, 1= Y€S......cccccvevveennnen. Section 3.3.8
Coordinates assigned to arithmetic parametersin emergency subroutine.

(0= Beginning point, 1= CUrrent POINL) .........coccuruerierierie e Section 3.3.8
Analog S output proportional to actual axisfeedrate. 0= N0, 1= Y€S .......ccovvvvernnee Applications
Monitor COlOr COMBDINGLION .......ccvieiieeeeeesee e se e e e sree e see e e e e e sraeesneeenns Section 3.3
Monitor COlOr COMBINGLION .......ccuveiieereeeree s se e e e sree e sree e s e e e sreeesraeesneee e Section 3.3

Not being used at thistime (=0)
Not being used at thistime (=0)

V axisasrotary rollover viashortest path. 0= N0, 1= YES ...cccevvieieinieneeneeneeniene Section 3.3.1
Cross compensation appliedto Y axis. 0= NO, 1= YES....ccccvvvcierriererir e sieesieens Section 4.10
Cross compensation appliedto Z axis. 0= NO, 1= YES ...ccvvvevcervieeerie e se e Section 4.10
Transfer inhibit and M-done inputs independent from Feed-hold. 0= No, 1= Yes ... Fagor LAN
Acc/dec. in GO5 (round corner). 1= NO, 0= YES ..coveiviiiieiiieniee e Section4.7
Marks M 1801 thru M 1899 to send messagesto the CNC. 0= No, 1= Yes............... LAN & PLCI
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To be used only by the Service Department of Fagor Automation

Function M06 does not execute function M19. 1= NO, 0= Y€S.......cccvvvrvecrnnnens Section 3.3.5
Error to beissued when probing (G75). 1= NO, 0= YES.....ccceivrrirnieeee e Section 3.3.4
Not being used at thistime (=0)

Block beginning synchronized with independent axis (G65). 0= No, 1= Yes..... Section 4.12
Repetitive emergency subrouting. 0= NO, 1= YES ...ccccvvvverevee e see e Section 3.3.8
Not being used at thistime (=0)

The CNC hasaPLCl. 0= NO, 12 YES ..ttt evraee e PLCI manual
Jg GHNAer. 0= NO, 17 Y ES.. ittt Applications
Transfer inhibit affectsM, S, T functions. 1= NO, 0= YES ....ccovevvvvrevniinieeen, Fagor LAN
Sheetmetal tracing on laser machines. 0=NO, 1= YE&S .....cccevveerieneenieneeneeniene Applications
V axis sine-wave feedback counting reSolution .............ccovevreeneinienenneenee e, Section4.1
W axissine-wave feedback SignalS.........ccouvreiiiiiiiii e Section4.1
Z axissine-wavefeedback SIgNalS ........ccoieeieeiieiienie e Section4.1
Y axissine-wavefeedback SignalS........ccocoveeriiiienie i Section4.1
X axissine-wavefeedback SIgNalS........ccocoveeiieiie e Section4.1
X axis home searching direction. (0= Positive, 1= NegatiVe) .........cc.cceveereerienne Section 4.6
Y axis home searching direction. (0= Positive, 1= NegatiVe) .........c.cevveereerienne Section 4.6
Z axishome searching direction. (0= Positive, 1= NegatiVe) .........cccocevrvereennen. Section 4.6
W axis home searching direction. (0= Positive, 1= Negative) ..........cccccercvernene Section 4.6
V axishome searching direction. (0= Positive, 1= Negative) ..........ccccevvereenen. Section 4.6
AXis causing the cross error (Cross COMPENSALioN) ........ocuevververrerniesieeieseeens Section 4.10
AXis causing the cross error (Cross COMPENSALiON) ........ccuevverververieeseesieseeens Section4.10
Apply cross compensation onto X axis. 0= NO, 1= YES........ccovvevvervnireeieennenns Section 4.10
Bell shaped acc/dec.. 0= NO, 1= Y ES....cvvivii e Section 4.7

Not being used at thistime (=0)
Not being used at thistime (=0)

Sign of V axisleadscrew backlash. (0= Positive, 1= Negative) ..........cccceeveenienne Section4.9
Sign of W axisleadscrew backlash. (0= Positive, 1= Negative) .........cccceeveenneene Section4.9
Sign of Z axisleadscrew backlash. (0= Positive, 1= NegatiVe) ..........ccoceeveernenne Section4.9
Sign of Y axisleadscrew backlash. (0= Positive, 1= Negative) ..........cccceeveenienne Section4.9
Sign of X axisleadscrew backlash. (0= Positive, 1= Negative) ..........ccoceeveenieene Section4.9
To be used only by the Service Department of Fagor Automation

Handwheel managed by the PLC. 0= NO, 1= YES ..ooccvvvverevie e Section 3.3.3
Spindleinhibit by the PLC. 0= NO, 1= YES ...ooiiiiiirierieesiee vt Section 3.3.9
Type of compensation 0N GO7 SECLIONS.......c.eeveiieireerieree e Section3.3.9
Associated subroutine executed before (1) or after (0) the T function................. Section 3.3.5
Double cross compensation. 0= NO, 1= YE€S.....ccciciviirerirereneeeseesieesiee e Section 4.10
Not being used at thistime (=0)

G84. Tap beginning synchronized with spindlelo. 0=No, 1=Y€S ........ccccevenne Section 5.6
The machine uses non-servocontrolled open loop motors. 0= No, 1=Yes ......... Applications

Not being used at thistime (=0)
Not being used at thistime (=0)
Not being used at thistime (=0)

Use G64, multiplemachininginarc. 1= N0, 0= Y€S ....oooiiviriiiiie e Section 3.3.9
"RESCAN 200" feature from Renishaw. 0= NO, 1= YES ...cccvvveereeeiiicrireeeeeeennn Section 4.12
Not being used at thistime (=0)

The CNC displaysthetool base (0) or tool tip (1) POSItioN .......cceveereereereennnn. Section 3.3.5



P627(8,7,6)

Not being used at thistime (=0)

(5) V axisfeedback marker pulse"l0" type. 0=Regular, 1= Coded ............ceveernenne Section 4.6
4 W axisfeedback marker pulse 10" type. 0=Regular, 1= Coded ...........cerueneen. Section 4.6
(3) Z axisfeedback marker pulse 10" type. O=Regular, 1= Coded..........c.cceeveernenne Section 4.6
(2 Y axisfeedback marker pulse"l0" type. 0=Regular, 1= Coded ............ceveernenne Section 4.6
(1) X axisfeedback marker pulse"l0" type. O=Regular, 1= Coded ............ccvrueene. Section 4.6
P628(2) W axisvariable lo increasesin positive (0) or negative (1) direction ................. Section 4.6
(1) W axis coded 1o period. (0= 20mm, 1= 100MIM) ....coverrirrierriennieenieeniee e see e Section 4.6
(2 Z axisvariable loincreasesin positive (0) or negative (1) direction .................. Section 4.6
(1) Z axiscoded o period. (0= 20mm, 1= 100MIM) .....cccereereereereeneeneesieeseesieens Section 4.6
(2 Y axisvariableloincreasesin positive (0) or negative (1) direction.................. Section 4.6
(1) Y axiscoded 0 period. (0=20mm, 1= 100MM) ........cccerrerrerrenrieeie e Section 4.6
(2 X axisvariablelo increasesin positive (0) or negative (1) direction.................. Section 4.6
(1) X axis coded 10 period. (0=20mm, 1= 100MM) .......cccceerermerirenieeie e Section 4.6
P629(8,7,6,5,4,3) Not being used at thistime (=0)
(2 V axisvariableloincreasesin positive (0) or negative (1) direction .................. Section 4.6
(1) V axis coded o period. (0= 20mm, 1= 100MM) .....c.ccerreereereereereeneeneeneenieens Section 4.6
P700 Spindle speed Swhenin M19. (0..255 1PIM) ...cueeiieiiieneee e Section 5.5
P701 Number of tool pocketsin tool magazine. (0..98) .......ccccocvviiiiiiini e Section 3.3.5
P702 First axisto move when executing M06. (1=X, 2=Y, 3=Z, 4=W, 5=V) ....ccecvrnrnnn. Section 3.3.5
P703 Second axisto move when executing M06. (1=X, 2=Y, 3=Z, 4=W, 5=V) .............. Section 3.3.5
P704 Third axisto move when executing M06. (1=X, 2=Y, 3=Z, 4=W, 5=V) ....ccceceenneee Section 3.3.5
P705 Fourth axisto move when executing M06. (1=X, 2=Y, 3=Z, 4=W, 5=V) ............... Section 3.3.5
P706 Value of theresidual Sanalog voltage. (1=2.5MV) .....cocovieiienienieeneeneeneeneeniene Section 5.1
P707 Oscillation period during range CRaNGE .........cooverieereene e e Section 5.1
P708 Feedrate override When analog voltage reaches 10V. .........cccvvvvieneniiencie e Section4.4
P709 Subroutine associated With MOB ...........ccooeoiiiiiinieeie e Section 3.3.5
P710 Subroutine associated With M 22 ..........cooiiiiiiiee e Section4.11
P711 Subroutine associated With M23 ........ciiiiii e Section4.11
P712 Subroutine associated With M 24 .........c.ooiiiiiiiieee e Section4.11
P713 Subroutine associated With M25 ..........ooiiiiiiieee e Section4.11
P714 Error if actual feedrate is not within 50% and 200% of programmed value.............. Section4.4
P715 Dwell between blocksin GO7 (square corner). (1=10MS) ..oevevveveevienienie e Section 3.3.8
P716 Distance between unidirectional approach point and programmed point ................. Section4.8
P717 Spindlein-position zone during M 19 ........cooiiiiiiiiiiee e Section 5.5
P718 Spindle proportional gain K during M19........cccooiiiiiiiiiiieee e Section 5.5
P719 Minimum spindle analog for M19. (1=2.5MV) ..ccceoiiiiiiiiiiieiece e Section 5.5
P720 M associated to Probing (G75) ......oieiieiriiriiiie e e Section 3.3.4
p721 ACCELERATION/DECELERATION for X. (1=20MS) .....cevveririeeeeeniennsieeeeneeneens Section 4.8
p722 ACCELERATION/DECELERATIONfOr Y. (1=20MS) ..cveevveiersieeieeiesinseeeeeneeneens Section 4.8
p723 ACCELERATION/DECELERATION for Z. (1=20MS) ...cecevveveeieeeeeeienenseeeeeneeneens Section 4.8
p724 ACCELERATION/DECELERATION for W. (1=20MS) ....ccovvvrieeeereesenieeeeneeneens Section 4.8
P725 Subroutine associated With fUNCLION G74 .......ccooiiiiiiiiiee e Section4.7
P726 Recovery of programmed position on axes "without continuous control” ................ Section 4.6
pP727 EMergency SUDMOULINE ..........oiiiiiiiiiiee et Section 3.3.7
p728 ACCELERATION/DECELERATION for V. (1=20MS) .....covvvieeieeeeeniesenseeeeeneeneens Section 4.8
P729 Maximum feedratefor circular interpolations............coccevvreiie e Section4.5
P730 NC of the node receivingthe M, S, T fUNCLIONS ........cooceviiie e Fagor LAN
P731 N° of the register of node P730 receivingthe M, S, T functions............ccoccvecevenenne Fagor LAN
p732 FEED-FORWARD QaINTON X ..oviiieieiiesieee e neas Section4.7
P733 FEED-FORWARD QaINTOT Y ..oiuiiiiieiieeieee et neas Section4.7
P734 FEED-FORWARD QaAINTON Z ...ouieieie et Section4.7
P735 FEED-FORWARD QaiNfor W .....ccoiiieiiee e Section4.7
P736 FEED-FORWARD QaAINTOINV ..oeieiiiece et Section4.7
pP737 Group of marks used by the CNC to send itsinternal data...........cccoevveverevinercnnnns Fagor LAN
pP738 Group of marks used by the CNC to update the status of its connectors................... Fagor LAN
P739 Group of marks used by the CNC to update itsinternal data..........c.cceeevieeriernene Fagor LAN
P740 Group of marks used by the CNC to updateits additional internal data.................... Fagor LAN



P741
P742
P743
P744
P745
P746
P747
P748
P749
P750

P800
P801
P802
P803
P804
P805
P806
P807
P808

P809
P810

P811
pP812
P813
P814
P815
P816
pP817
P818
P819
P820
P821
pP822
P823
P00
PO01
P02
P03
P04
P05
P906

P07

How oftenisthe PLCI CyCl@ XECULE ...........oiiiiiiiiiie et Fagor LAN
Not being used at thistime (=0)

Subroutine associated With the T fUNCLION ........cooeiiiiiii Section 3.3.5
Bell shaped acc/dec. ramp duration. (1= 10mS) ......cccoveuerirrienienie e Section4.7
G84. Spindle acc/dec ramp duration in RANGE 1. (1= 20MS) .....ccoevvvevieriieeniennenn Section 5.6
G84. Spindle feed-forward gain during rigid tapping ........ccoveerveerieeie e Section 5.6
G84. Spindle acc/dec ramp duration in RANGE 2. (1= 20mMS) .....ccceevvevievnieenieiienn Section 5.6
G84. Spindle acc/dec ramp duration in RANGE 3. (1= 20MS) .....cccevvveievnieeniennenn Section 5.6
G84. Spindle acc/dec ramp duration in RANGE 4. (1= 20MS) .....ccoevveveeiieeniennenn Section 5.6
G84. Proportional gain K1 of thetapping aXiS........ccceveereeieenieenieeie e Section 5.6
Spindle encoder line count, number of pulses. (0..9999) ........cccceveeieeienne e Section 5.4
Unidirectional approaChfEeArate ..........cocvieiiiiiiiiiere e Section 4.8
ProteCted PrOgraM ...cceieeiiee ettt see s e e st e et e e srae e snteesnaeesreeesnaeenneeenns Section 3.3
80T [0 a0 == | = (S Section 3.3.7
Probing feedratein JOG MOE ........cueviieiiiii e eee e Section 3.3.4
Maximum coupling (slaving) error on GANTRY aX€S. (M) ...eevvververienienieeieenne Section 3.3.1
Distance between laser beam and sheetmetal surface, focus. (0..32000um) ............. Applications
Maximum sheetmetal deflection. (0..32000HM) .......eervirierieiierie e Applications
GP model. Delay between "Brake" and "Fast” signalsfor X axiS..........ccoceeevernenne Applications
Analog voltage corresponding to maximum Z axisfeedrate............cccoceveereennennen, Applications
GP model. Delay between "Slow" and "Brake" signalsfor X axiS.........cccccveveenenne Applications
GP model. Delay between "Brake" and "In-Position” signalsfor X axis.................. Applications
2nd home searching feedrate for X .......oooioiiiiiiii e Section 4.6
GP model. Duration of the "In-Position signal for X aXiS........ccccevvveieeieniennienienn, Applications
2nd home searching feedrate for Y .......ooovoiiiii i Section 4.6
GP model. Delay between "Brake" and "Fast” signalsfor Y axiS........c.ccoeeeevernenne Applications
2nd home searching feedratefor Z .........oooovieiiiiiiiie e Section 4.6
GP model. Delay between "Slow" and "Brake" signalsfor Y axiS.........ccoceveeeenenne Applications
2nd home searching feedrate for Wi........oco oo Section 4.6
GP model. Delay between "Brake" and "In-Position” signalsfor Y axis................. Applications
2nd home searching feedrate for V .......cooveiiiieni e Section 4.6
GP model. Duration of the "In-Position signal for Y axiS.......ccccceevvvveineniecniennenn Applications
Spindle acc/dec ramp duration. (L1=10MS) .....eevveerveerieereerie e Section 5.
GP model. Delay between "Brake" and "Fast” signalsfor Z axis...........ccoceveveenenne Applications
GP model. Delay between "Slow" and "Brake" signalsfor Z axis.........cccevevveennenne Applications
GP model. Delay between "Brake" and "In-Position" signalsfor Z axis.................. Applications
GP model. Duration of the"In-Position signal for Z axis..........ccoeevevieienieciiecienn, Applications
GP model. Delay between "Brake" and "Fast” signalsfor W axis .........ccoceveeeenenne Applications
GP model. Delay between "Slow" and "Brake" signalsfor W axiS.........ccceeveenenne Applications
GP model. Delay between "Brake" and "In-Position” signalsfor W axis................. Applications
GP model. Duration of the "In-Position signal for W aXisS..........cccceiveienieiniecnenn, Applications
Position where the 1st axis moves when executing M0B ..........ccoocevcerieniiesienneenn Section 3.3.5
GP model. Braking distancefor X aXisS ......cccvevverieeriieneeie e Applications
Position where the 2nd axis moveswhen executing MOB ..........cccovcvvienienieinenn, Section 3.3.5
GP model. Braking distancefor Y aXisS ......cccveveeieeriieneeie e Applications
Position where the 3rd axis moves when executing M0B6 ...........cocevceriieniienienneenn Section 3.3.5
GP model. Braking diStanCefor Z @XiS.......covvereerieeneene e Applications
Position where the 4th axis moves when executing MOB ...........ccccocevieniieniennenn, Section 3.3.5
GP model. Braking distancefor W aXiS.........cocveveereeneeie e Applications
Position where the W axis moves when executing M22, M23, M24 or M25 ........... Section4.11
GP model. Stopping distancefor X aXiS.......ccocvvereerieneene e Applications
Position where the X axis moveswhen executing M22 or M23 .........cccovcvvieiienne Section4.11
GP model. Stopping distanCefor Y aXiS ......ccccvcerereeerieesieeiee e esies e see e seeeseee e Applications
Position where the X axis moveswhen executing M24 or M25 .........ccccecvviieinennn Section4.11
GP model. Stopping distanCefor Z aXisS .......ccooveieenienieere e Applications
Position where the Z axis moves when executing M22, M23, M24 or M25 ............ Section4.11

GP model. Stopping distanCe for W aXiS .......cevcverereeeieeesiee e siee s esiee e sneeeseeens Applications



P08
P09
PO10
Po11
Po12
PO13
PO14
PO15
PO16
Po17
PO18
PO19
P9O20
Po21
Po22
PO23

COolliSION ZONEDEIWEEN Y, Z .o Section 4.12

COlliSION ZONEDEIWEEN Y, Z .ot e Section 4.12
Minimum X coordinate of the probe ..., Section 3.34
Maximum X coordinate of the probe ...........coeviiiiiiiin e Section 3.3.4
MinimumY coordinate of the probe ..., Section 3.3.4
Maximum Y coordinate of the probe ..........ooeeiiiiiiiiii e Section 3.34
Minimum Z coordinate of the probe ..........ceoieiiiiiiii e Section 3.3.4
Maximum Z coordinate of the Probe..........ccoieeiiiiiiiie e Section 3.3.4
Spindle orient position when executing M19 without "S" ... Section 5.5
Lower limit of the forbidden zonefor the spindle in M19.........cccoviiiiniiniininneen, Section 5.5
Upper limit of the forbidden zonefor the spindlein M19 .........cccovcvevceevcenccienenee Section 5.5
Offset of the X axiSCoed 10 ........ooeiiiiiiiii e Section 4.6
Offset of the Y axiSCOOed 10 .......coiveiiiiiiiiie e Section 4.6
Offset of the Z axisSCoded 10.........oiviiiiiiii e Section 4.6
Offset of the W axiS oA 10 ......coiveiiiiiiiiiiie e Section 4.6
Offset of the V axiSCoed 10 ........ooeiiiiiiiiii e Section 4.6

P924 thruP952  Not being used at thistime (=0).



APPENDIX H
MACHINE PARAMETER SETTING CHART

Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE
PO P3 P6 P9 P12
P1 P4 P7 P10 P13
P2 P5 P8 P11 P99

Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE
P100 P200 P300 P400 P500
P101 P201 P301 P401 P501
P102 P202 P302 P402 P502
P103 P203 P303 P403 P503
P104 P204 P304 P404 P504
P105 P205 P305 P405 P505
P106 P206 P306 P4306 P506
P107 P207 P307 P407 P507
P108 P208 P308 P408 P508
P109 P209 P309 P409 P509
P110 P210 P310 P410 P510
P111 P211 P311 P411 P511
P112 P212 P312 P412 P512
P113 P213 P313 P413 P513
P114 P214 P314 P414 P514
P115 P215 P315 P415 P515
P116 P216 P316 P416 P516
P117 P217 P317 PA17 P517
P118 P218 P318 P418 P518
P119 P219 P319 P419 P519

Parameter VALUE Parameter VALUE Parameter VALUE
P600 P612 P624
P601 P613 P625
P602 P614 P626
P603 P615 P627
P604 P616 P628
P605 P617 P629
P606 P618 P630
P607 P619 P631
P608 P620 P632
P609 P621 P633
P610 P622 P634
P611 P623 P635




Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VALUE
P700 P711 pP722 P733 P744
P701 P712 P723 P734 P745
P702 P713 P724 P735 P746
P703 P714 P725 P736 P747
P704 P715 P726 pP737 P748
P705 P716 pP727 P738 P749
P706 P717 P728 P739 P750
P707 P718 P729 P740 P751
P708 P719 P730 P741 P752
P709 P720 pP731 P742 P753
P710 pP721 P732 P743
Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VALUE
P800 P805 P810 P815 P820
P801 P806 P811 P816 P821
P802 P807 P812 P817 P822
P803 P808 P813 P818 P823
P804 P809 P814 P819
Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE | Parameter | VAL UE
P900 P11 P922 P933 Po44
PO01 P12 P923 P934 P945
P02 P913 P924 P935 P946
P903 P914 P925 P936 Po47
PO04 P915 P926 P37 P948
P905 P916 Po27 P938 P949
P906 P17 P928 P939 P950
P07 P918 P929 P940 P951
P908 P919 P930 P941 P952
P09 P920 P31 P942 P953
P910 P921 P932 P943




APPENDIX |
DECODED "M" FUNCTION SETTING CHART

Auxiliary
Function

VALUE

M




APPENDIX J

LEADSCREW ERROR COMPENSATION SETTING CHART

Position ERROR
PO P1
P2 P3
P4 P5
P6 P7
P8 P9
P10 P11
P12 P13
P14 P15
P16 P17
P18 P19
P20 P21
P22 P23
P24 P25
P26 P27
P28 P29
P30 P31
P32 P33
P34 P35
P36 P37
P38 P39
P40 P41
P42 P43
P44 P45
P46 P47
P48 P49
P50 P51
P52 P53
P54 P55
P56 P57
P58 P59

Position ERROR
P60 P61
P62 P63
P64 P65
P66 P67
P68 P69
P70 P71
P72 P73
P74 P75
P76 P77
P78 P79
P80 P81
P82 P38
P84 P85
P86 P87
P88 P89
P90 P91
P92 P93
P94 P95
P96 P97
P98 P99
P100 P101
P102 P103
P104 P105
P106 P107
P108 P109
P110 P111
P112 P113
P114 P115
P116 P117
P118 P119




Position ERROR Position ERROR
P120 P121 P180 P181
P122 P123 P182 P183
P124 P125 P184 P185
P126 P127 P186 P187
P128 P129 P188 P189
P130 P131 P190 P191
P132 P133 P192 P193
P134 P135 P194 P195
P136 P137 P196 P197
P138 P139 P198 P199
P140 P141 P200 P201
P142 P143 P202 P203
P144 P145 P204 P205
P146 P147 P206 P207
P148 P149 P208 P209
P150 P151 P210 P211
P152 P153 P212 P213
P154 P155 P214 P215
P156 P157 P216 P217
P158 P159 P218 P219
P160 P161 P220 P221
P162 P163 P222 P223
P164 P165 P224 P225
P166 P167 P226 P227
P168 P169 P228 P229
P170 P171 P230 P231
P172 P173 P232 P233
P174 P175 P234 P235
P176 P177 P236 P237
P178 P179 P238 P239




APPENDIX K
CROSSCOMPENSATION SETTING CHART

AXIS CAUSING AXIS SUFFERING
THE ERROR: THE ERROR:
(To be compensated)
Position ERROR
P180 pP181
P182 P183
P184 P185
P186 pP187
P188 P189
P190 P191
P192 P193
P194 P195
P196 P197
P198 P199
P200 P201
P202 P203
P204 P205
P206 P207
P208 P209
P210 p211
p212 P213
P214 P215
P216 p217
p218 P219
P220 pP221
P222 pP223
P224 P225
P226 p227
P228 p229
P230 P231
P232 P233
P234 P235
P236 p237
P238 P239




APPENDIX L

MAINTENANCE

Cleaning:

The accumulated dirt inside the unit may act as a screen preventing the proper dissipation of
the heat generated by the internal circuitry which could result in aharmful overheating of the
CNC and, consequently, possible malfunctions.

On the other hand, accumulated dirt can sometimes act as an electrical conductor and
shortcircuit the internal circuitry, especially under high humidity conditions.

To clean the operator panel and the monitor, a smooth cloth should be used which has been
dipped into de-ionized water and /or non abrasive dish-washer soap (liquid, never powder) or
75° alcohal.

Do not use highly compressed air to clean the unit because it could generate electrostatic
discharges.

The plastics used on the front panel of the CNC areresistant to :

1.- Grease and mineral oils
2.- Bases and bleach

3.- Dissolved detergents
4.- Alcohol

and Ether which can damage the plastics used to make the unit’s front panel.

c Avoid the action of solvents such as Chlorine hydrocarbons, Benzole , Esters

Preventive | nspection:

If the CNC does not turn on when actuating the start-up switch, verify that the monitor fuse
aswell asthat of the power supply module of the Central Unit are in good condition and that
they are the right ones.

The Central Unit has two 3,15Amp./250V fast fuses (F), one per AC line.
See the label on the Monitor since it depends on the model.
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To check the fuses, first disconnect the power to the CNC.

Do not manipulate inside this unit.
Only personnel authorized by Fagor Automation may manipulate inside
this module.

Do not manipulate the connectors with the unit connected to main AC
power .
Before manipulating these connectors, make sure that the unit is not
connected to main AC power.

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

List of materials, parts that could be replaced

Part Description Code Manufacturer Reference

8030 MG 83360002
. 8030 MGl 83360003 .
Central Unit 8030 MS 83360000 Fagor Automation

8030 MSl 83360006

14" Color Monitor 83420005 | Fagor Automation
Operator Panel 80300010 | Fagor Automation
Cable set for the de5m 83640000

del0m 83640001 | Fagor Automation

Monitor dels5m | 83640002
Mains cable 3x0,75 11313000 | Fagor Automation

Schurter FST-034-1521
3,15A/250V Fuse 12130015 Wickmann Ref. 19115
English Manual OEM 83750039 Fagor Automation

USER 8G900057




ERROR
CODES




001

002
003

004
005
006
007
008
009
010
011
012

013
014

015

016

017

018
019

020
021
022
023

This error occurs in the following cases:
> When the first character of the block to be executed is not an "N".

> When while BACKGROUND editing, the program in execution calls a subroutine located in the program
being edited or in alater program.

The order in which the part-programs are stored in memory are shown in the part-program directory. If
during the execution of a program, anew one is edited, this new one will be placed at the end of thelist.

Too many digits when defining a function in general.

A negative value has been assigned to afunction which does not accept the (-) sign or an incorrect value has
been given to a canned cycle parameter.

A canned cycle has been defined while function G02, GO3 or G33 was active.
Parametric block programmed wrong.

There are more than 10 parameters affected in a block.
Division by zero.

Square root of a hegative number.

Parameter value too large

M41, M42, M43 or M44 has been programmed.

More than 7 "M" functions in a block.

This error occurs in the following cases:

> Function G50 is programmed wrong

> Tool dimension valuestoo large.

> Zero offset values ( G53/G59 ) too large.

Cycle defined incorrectly.

A block has been programmed which isincorrect either by itself or in relation with the program history up
to that instant.

Functions G20, G21, G22, G23, G24, G25, G26, G27, G28, G29, G30, G31, G32, G50, G52, G53, G54, G55,
G56, G57, G58, G59, G72, G73, G74, G92 and G93 must be programmed aone in a block.

The called subroutine or block does not exist or the block searched by means of special function F17 doesnot
exist.

This error isissued in the following cases:

> Negative or too large thread pitch value.

> Function G95 or M 19 has been used with machine parameter "P800=0".

Error in blocks where the points are defined by means of angle-angle or angle-coordinate.
This error isissued in the following cases:

> After defining G20, G21, G22 or G23, the number of the subroutine it refersto is missing.
> The"N" character has not been programmed after function G25, G26, G27, G28 or G29.
> Too many nesting levels.

The axes of the circular interpolation are not programmed correctly.

Thereis no block at the address defined by the parameter assigned to F18, F19, F20, F21, F22.
An axisis repeated when programming G74.

K has not been programmed after GO4.



024
025
026

027
028

029

030
031

032

033

034
035
036
037

The decimal point is missing when programming T2.2 or N2.2.

Error in a definition block or subroutine call, or when defining either conditional or unconditional jumps.
This error isissued in the following cases:

> Memory overflow.

> Not enough free tape or CNC memory to store the part-program.

I/JYK has not been defined for a circular interpolation or thread.

An attempt has been made to select atool offset at the tool table or a non-existent external tool (the number
of toolsis set by machine parameter).

Too large a value assigned to a function.

Thiserror is often issued when programming an F value in mm/min (inch/min) and, then, switching to work
in mm/rev (inch/rev) without changing the F value.

The programmed G function does not exist.

Tool radius value too large.

R>L

7////////%

Tool radius value too large.

R>r
\ R>r \ r% |

A movement of over 8388 mm or 330.26 inches has been programmed.

Example:  Beingthe X axisposition X-5000, if wewant to moveit to point X5000, the CNC will issueerror
33 when programming the block N10 X5000 since the programmed move will be;
5000 - (-5000) = 10000 mm.

In order to make this move without issuing this error, it must be carried out in two stages as

indicated below:
N10 X0 ; 5000 mm move
N10 X5000 ; 5000 mm move

Sor Fvaluetoo large.
Not enough information for corner rounding, chamfering or compensation.
Repeated subroutine.

Function M 19 programmed incorrectly.



038

039

040

041

042

043

045
046
047
048
049
050
051 *
052 *
053 *

054

055

Function G72 or G73 programmed incorrectly.

It must be borne in mind that if G72 is applied only to one axis, this axis must be positioned at part zero (0
value) at the time the scaling factor is applied.

This error occurs in the following cases:
> More than 15 nesting levels when calling subroutines.
> A block has been programmed which contains ajump to itself. Example: N120 G25 N120.

Theprogrammed arc does hot go through the defined end point (tolerance 0.01mm) or thereisno arc that goes
through the points defined by GO8 or G09.

This error isissued when programming atangential entry as in the following cases:

> There is no room to perform the tangential entry. A clearance of twice the rounding radius or greater is
required.

> |f thetangential entry isto beapplied to an arc (G02, GO3), Thetangential entry must be defined in alinear
block.

This error isissued when programming a tangential exit as in the following cases:

> There is no room to perform the tangential exit. A clearance of twice the rounding radius or greater is
required.

> |f the tangential exit isto be applied to an arc (G02, G03), The tangential exit must be defined in alinear
block.

Polar origin coordinates (G93) defined incorrectly.

Canned cycle defined wrong.

Function G36, G37, G38 or G39 programmed incorrectly.

Polar coordinates defined incorrectly.

A zero movement has been programmed during radius compensation or corner rounding.
W axis programmed wrong.

Chamfer programmed incorrectly.

Functions M06, M22, M23, M24, M25 must be programmed alone in a block.

A tool or pallet change cannot be performed without being in the change position.

The requested tool is not in the magazine.

Thiserror occurswhen having amachining center and 2 different external Tshave been programmedinarow
without programming an M06 in between.

Thereisnodiskinthe FAGOR Floppy Disk Unit, thereisno tapein the cassette reader or thereader head cover
is open.

Parity error when reading or writing a floppy or cassette.



056

057
058
059

060
061

064 *
065 *

066 *

067 *

068 *

069 *

This error comes up in the following cases:

> When the memory islocked and an attempt is made to generate aCNC program by means of function G76.
> When trying to generate program P99999 or a protected program by means of function G76.

> |If function G76 is followed by function G22 or G23.

> If there are more than 70 characters after G76.

> |f function G76 (block content) has been programmed without having programmed G76 P5 or G76 N5 before.
> |f ina G76 P5 or G76 N5 type function does not contain the 5 digits of the program number.

> |f whileaprogramisbeing generated (G76 P5 or G76 N5), itsprogram number ischanged without cancelling
the previous one.

> |f whileexecutingaG76 P5typeblock, theprogramreferredtoisnot theoneedited. In other words, that another
onehasbeen edited | ater or that aG76 P5 type bl ock isexecuted whileaprogramisbeing edited in background.

Write-protected floppy disk or cassette.
Irregular floppy drive motion or sluggish tape transport.

Communication error between the CNC and the FAGOR Floppy Disk Unit or between the CNC and the
cassette reader.

Internal CNC hardware error. Consult with the Technical Service Department.
Battery error.
The memory contents will be kept for 10 more days (with the CNC off) from the moment this error occurs.

The whole battery module located on the back must be replaced. Consult with the Technical Service
Department.

Due to danger of explosion or combustion: do not try to recharge the battery, do not expose
! it to temperatures higher than 100°C (232°F) and do not short the battery leads.

External emergency input (pin 14 of connector 1/01) is activated.
This error comes up in the following cases:
> |f while probing (G75) the programmed position is reached without receiving the probe signal.

> |f while executing aprobing canned cycle, the CNC receivesthe probe signal without actually carrying out
the probing move itself (collision).

X axistravel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed which
would force the machine to go beyond limits.

Y axistravel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed which
would force the machine to go beyond limits.

Z axistravel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed which
would force the machine to go beyond limits.

W axis travel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed which
would force the machine to go beyond limits.

070 ** X axisfollowing error.

071 ** Y axisfollowing error.



072 **
073 **
074 **
075 **
076 **
077 **
078 **
079 **
080 **
081 **
082 **

083 **

084 *
085 **
086
087 **
088 **
089 *

090 **
091 **
092 **
093 **
094

095 **

096 **

097 **

098 **

099 **

100 **
101 **

Z axisfollowing error.

W axis following error.

Spindle speed value too large.

X axis feedback error. Connector Al.

Y axis feedback error. Connector A2.

Z axis feedback error. Connector A3.

W axis feedback error. Connector A4.
Spindle feedback error. Connector A5.
Handwheel feedback error. Connector A5.
V axis feedback error. Connector A5.

Parity error in general parameters. The CNC resetsthe seria line RS232C machine parameters: "P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity error in V axis parameters. The CNC resetsthe serial line RS232C machine parameters. " P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

V axis travel limit overrun.

V axis following error.

Not being used at thistime.

Internal CNC hardware error. Consult with the Technical Service Department.
Internal CNC hardware error. Consult with the Technical Service Department.
All the axes have not been homed.

Thiserror comes up when it is mandatory to search home on all axes after power-up. Thisrequirement is set
by machine parameter.

Internal CNC hardware error. Consult with the Technical Service Department.
Internal CNC hardware error. Consult with the Technical Service Department.
Internal CNC hardware error. Consult with the Technical Service Department.
Internal CNC hardware error. Consult with the Technical Service Department.

Parity error in tool table or zero offset table G53-G59. The CNC resets the seria line RS232C machine
parameters: "P0O= 9600", "P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity error in W axis parameters. The CNC resetsthe serial line RS232C machine parameters: "P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity error in Z axis parameters. The CNC resetsthe serial line RS232C machine parameters. " P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity error in Y axis parameters. The CNC resetsthe serial line RS232C machine parameters. " P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity error in X axis parameters. The CNC resetsthe serial line RS232C machine parameters. " P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity error in M table. The CNC resets the seria line RS232C machine parameters. "P0= 9600", "P1=8",
pP2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Internal CNC hardware error. Consult with the Technical Service Department.

Internal CNC hardware error. Consult with the Technical Service Department.



105

106 **
107 **

108 **

109 **

110 **

111 *
112 *

113 *

114 *
115 *

116 *

117 *
118 *

119

120

150

This error comes up in the following cases:

> A comment has more than 43 characters.

> A program has been defined with more than 5 characters.
> A block number has more than 4 characters.

> Strange charactersin memory.

Inside temperature limit exceeded.

Error in W axis leadscrew error compensation parameters. The CNC resetsthe serial line RS232C machine
parameters: "PO= 9600", "P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Error in Z axis leadscrew error compensation parameters. The CNC resets the serial line RS232C machine
parameters: "PO= 9600", "P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Error in'Y axis leadscrew error compensation parameters. The CNC resets the serial line RS232C machine
parameters: "PO= 9600", "P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Error in X axis leadscrew error compensation parameters. The CNC resets the serial line RS232C machine
parameters: "PO= 9600", "P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

FAGOR LAN line error. Hardware installed incorrectly.
FAGOR LAN error. It comes up in the following instances:

> When the configuration of the LAN nodes is incorrect.
> The LAN configuration has been changed. One of the nodes is no longer present (active).

When this error occurs, access the LAN mode, editing or monitoring, before executing a program block.
FAGOR LAN error. A node is not ready to work in the LAN. For example:

> The PLC64 program is not compiled.
>A G52 type block has been sent to an 82CNC while it was in execution.

FAGOR LAN error. An incorrect command has been sent out to a node.

Watch-dog error in the periodic module.

This error occurs when the periodic module takes longer than 5 milliseconds.

Watch-dog error in the main module.

Thiserror occurs when the main modul e takes longer than haf the time indicated in machine parameter "P741".
Theinternal CNC information requested by activating marks M 1901 thru M1949 is not available.

An attempt has been made to modify an unavailable internal CNC variable by means of marks M1950 thru
M1964.

Error when writing machine parameters, the decoded M function table and the leadscrew error compensation
tables into the EEPROM memory.

This error may occur when after locking the machine parameters, the decoded M function table and the
leadscrew error compensation tables, one tries to save this information into the EEPROM memory.

Checksum error when recovering (restoring) the machine parameters, the decoded M function table and
leadscrew error compensation tables from the EEPROM memory.

Incoherent data in the 512 Kb memory.
When this error occurs, save as many programs as you can into the Floppy Disk Unit, periphera or PC.

Then, proceed as follows to format the 512 Kb memory (when doing this, all part-programs stored in this
memory will be lost).

Press [OP MODE] [6] to select the Editing mode.
Press [LOCK/UNL OCK] the screen displays the text: CODE:
Key in: FM512 and press [ENTER]

Oncethe 512 Kb memory isformatted, recover (restore) the programs you saved into the Floppy Disk Unit,
peripheral or PC.



151 Defective 512 Kb memory. Consult with the Technical Service department.

152 Not enough available free space in the 512 Kb memory.

Atention:
The ERRORS indicated with "*" behave as follows:
They stop the axisfeed and the spindlerotation by cancelling the Enable
signals and the anal og outputs of the CNC.
They interrupt the execution of the part-program of the CNC if it was|
being executed.

The ERRORS indicated with "**" besides behaving as those with an "*", they
activate the INTERNAL EMERGENCY OUTPUT.




FAGOR 8025/8030 CNC
Models: M, MG, MS, GP

FAGOR LOCAL AREA NETWORK

Ref. 9701 (in)



ABOUT THE INFORMATION IN THIS MANUAL

This manual is addressed to the machine manufacturer and must only be used
when installing the 8025 CNC in the FAGOR Local Area Network (LAN).

Chapter 1 "FAGOR LAN Configuration" explains what thisLAN is all about
and how to interface its various components or elements.

Chapter 2. "The 8025 CNC in the FAGOR LAN" describes:
* How to set the 8025 CNC to operate in the LAN.

*  What internal information of this CNC isaccessibleto the other FAGOR
LAN elements.

* How to access the information of the other FAGOR LAN elements from
this CNC.

To find out, in further detail, how to set up and use any other element of the
FAGOR LAN , we recommend to read its corresponding manual.
Notes: The information described in this manual may be subject to varia-

tions due to technical modifications.

FAGOR AUTOMATION, S. Coop. Ltda. reserves the right to
modify the contents of this manual without prior notice.
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1 . FAGORLOCAL AREANETWORK CONFIGURATION

1.1 INTRODUCTION

The FAGOR Local AreaNetwork (LAN) is a Token-Passing-Bus type communication
network that allows the interconnection of up to 15 elements (nodes).

The different elements that may be interconnected viathe FAGOR LAN are;

CNC 82

CNC 101S, 102, 102S

CNC 800MG (with or without integrated PLC)

CNC 800 T or TG (with or without integrated PLC)

CNC 8025 GP

CNC 8025 M, MG or MS (with or without integrated PLC)
CNC 8025 T, TG or TS (with or without integrated PLC)
CNC 8025 P, PG or PS (with or without integrated PL C)

PLC64
Example:
NODE 0 NODE 1 NODE 2
8025 T CNC PLC64 PLC64

— il —

II N I

8025 M CNC
E WITH PLCI 102 CNC
NODE 3 NODE 4

Each element occupiesaNODE of the network and all of them haveanumber of machine
parameters to configure the network.

The numbering of the nodes must begin by "0" and it must be sequential. Node"0" isthe
Main Node and the element connected to it sets or determines the total number of nodes
being installed in the LAN.

ThisLAN utilizestheROTARY MASTER system; that is, thedifferent nodestemporarily
assume the master function so they can communicate directly with each other.

Chapter: 1 Section: Page
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1.2 LAN INTERFACE
The various e ements must be interconnected via an RS485 serial line.

The R485 connector for each element isa SUB-D type 9-pin femal e connector with the
following pin-out:

PIN SIGNAL FUNCTION

FG Shield

—_ Not connected

TxD Transmit Data

—_ Not connected
Not connected
—_ Not connected
—_ Not connected

TxD Transmit Data

© (00} ~Noolbh w N =
1

—_ Not connected

The nodes must be connected via a "TWINAXIAL" cable which must also meet the
following requirements:

Type: 02 AWG twisted pair 7x28
Conductor Material: Copper (only 1 stained conductor)

Resistance: Maximum 11 L every 305m. (1000 ft)
Insulation Material: Teflon

Material Stained copper

Type Twisted 34 AWG. 8 ends/ 16 carriers
Shield Covering Minimum 95%

Resistance Maximum 3L every 305m. (1000 ft)
Cover Material: Teflon

Outside Diameter | Nominal 7mm. (0.257 inch)
Capacitance Maximum 53,1 pF/m (16.2 pF/ft)
Impedance 107+ 5% Ohmsat 1 MHz.

Page Chapter: 1 Section:
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To interconnect the nodes follow these considerations:

* The shield must be connected only to one of the LAN nodes using pin 1 of the
corresponding connector.

* A 120-Ohm-1/4w terminating resistor must be connected between pins3 and 8 of the
nodes most distant from each other.

NODE 0 NODE 1 NODE 2 NODE 3 NODE 4
8025 T CNC PLC64 8025 M CNC
PLC64 WITH PLCI 82 CNC
. (X [ X} (X}
LT I R=120n || | | I TR=120n
! || [Nl || |
I : Il || | | : I
g ! |
g | Y e | pe=======o" Tp========== A
Le—————————— S| fe———————= { === = P———— |

* When the FAGOR LAN consists of more than 2 nodes, "TEE TWINAXIAL"
connectors must be used as indicated below.

It must be borne in mind that the maximum cable length alowed between a " T
Twinaxia" connector and the element is 80cm (31.49 inches).

\_EI BN

1

"TWINAXIAL’ MALE Connector

"TWINAXIAL’ Cable

"TEE TWINAXIAL’ Connector
AMPHENOL REF: 82-5677
AMPHENOL REF: 82-5589

redm103i

IS

MOUNTING DETAIL FOR THE "TWINAXIAL® CABLE

COPPER
COLOR

==

SILVER
COLOR

4

redm104i

4.3 5 10
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Beforeconnectingor disconnectingtheFAGOR LAN connectors, ALL theelements
must be powered OFF.

Also, before connecting the FAGOR LAN, all the elements must be connected to ground
and verified that between their OV points:

- thereis continuity (0 Ohms) (with the elements powered off).
- or thereis no voltage difference (0 V) (with the elements powered on).

If this condition is not met, the internal circuitry of some elements may be damaged.

Page Chapter: 1 Section:
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2. THE 8025 CNC IN THE FAGOR LAN

2.1 INTRODUCTION

Any PLC64 installed in the FAGOR Local Area Network can access the internal
information of any CNC installed in this LAN. It can also:

* Know the number of the program being executed, the currently selected feedrate
F, the axes currently in motion, etc.

* Inhibit the axes, display messages at the CNC, vary the spindle speed override or
the Feedrate override, simulate the CNC keyboard, etc.

Also, the 8025 CNC may intervene in the information exchange carried out by means
of marks. This makes it possible, for example:

* To intercalate a PLC64 between the core of the CNC and its connectors in such
away that all the connector inputs are treated previously by the PLC64 so it "tells’
the CNC what to do and it will also process the CNC output information deciding
the activating or deactivating of the physical outputs at the connectors.

Chapter: 2 Section: Page
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2.2 SETTING THE 8025 CNC IN THE FAGOR LAN

When this manual mentions a CNC parameter bit or a PLC64 register bit, it refers

to the following nomenclature:

CNC parameter

P602 = 00001111

=

Bit 1
Bit 2

PLC 64 reqister

R155=0000111100001111

L BitO
Bit 1

Bit 14

Bit 15

To install the 8025 CNC in the FAGOR LAN, the following machine parameters
must be set:

P615(5)

P615(4,

The CNC occupies the main node of the LAN

It indicates whether the CNC is NODE 0 (main node) or not.

L

P615(5) = 0
P615(5) = 1

It is not the main node (0)
It is the main node

3,2,1) Nodenumber of the CNC or number of nodesin the FAGOR
AN

When the CNC occupies the main node, they indicate how many more nodes
there are in the LAN. When the CNC does not occupy the main node, they
indicate the node number it occupies.

P615(5)=1 CNC at Node 0 P615(5)=0
POIS() | POISE) | POISE) | POISW) Nodes besides Node 0 Total nodesin CNC at Node:
the LAN:
0 0 0 0 Wrong Wrong
0 0 0 1 1 2 1
0 0 1 0 2 3 2
0 0 1 1 3 4 3
0 1 0 0 4 5 4
0 1 0 1 5 6 5
0 1 1 0 6 7 6
0 1 1 1 7 8 7
1 0 0 0 8 9 8
1 0 0 1 9 10 9
1 0 1 0 10 11 10
1 0 1 1 11 12 11
1 1 0 0 12 13 12
1 1 0 1 13 14 13
1 1 1 0 14 15 14
1 1 1 1 Wrong Wrong
Examples:

The following elements are connected through the FAGOR LAN, 2 PLC64
(nodes 0 and 1) and one 8025M CNC (node 2).

Page
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8025M CNC | P615(5) | P615(4) | P615(3) | P615(2) | P615(1)

Node 2 0 0 0 1 0

The following elements are connected through the FAGOR LAN, one
8025M CNC (node 0) and 2 PLC64 (nodes 1 and 2).

CNC 8025M | P615(5) | P615(4) | P615(3) | P615(2) | P615(1)

Node O 1 0 0 1 0

Once the CNC has been installed in the Fagor LAN, parameter P615(5, 4, 3, 2, 1),
the following machine parameters related to the LAN must also be set:

P614  CNC's LAN identification parameter
Any element interconnected via LAN may read the contents of this parameter

whichisset arbitrarily by the manufacturer of the machinein order to "personalize”,
identify or distinguish it from other similar machines as he wishes.

Atention:

A This parameter has absolutely no affect on the operation and performance
of the CNC.

P620(3) Transfer-inhibit and M-done inputs independent from Feed-hold

If "P620(3) =0", the 8025 M CNC utilizes pin 15 of connector 1/01 as input for
Feed-Hold, Transfer-Inhibit and M-done signals. Thisis described in full detail
in chapter 1, section "Input of connector I/O 1", of the Installation manual.

If "P620(3)=1", the CNC acts as follows:

* The Feed-Hold input will be "taken" at pin 15 of connector 1/0O1.

* The Transfer-Inhibit input will be "taken" from the LAN. Its status may be
set by any PLC64 installed in the LAN. To do this, use mark M 1955 and bit
"0" of register R155 at the PLC64.

* The M-done input is also taken from the LAN. Its status may be set by any

PLC64 installedinthe LAN. To do this, use mark M 1955 and bit "1" of register
R155 at the PLC64.
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P622(7) The Transfer-Inhibit signal does not act upon the M, S, T functions

The CNC checks this parameter when "P620(3)=1".

If during the execution of a block, the Transfer Inhibit signal is set low (0V),
the CNC checks the status of parameter P622(7) and acts as follows:

P622(7)=0  Once the current block is finished (in position), the program
execution isinterrupted and it will be resumed when thissignal is
set back high (24V§)

P622(7)=1  Once the current block is finished (in position), the CNC checks
the next program block:

* |fitcontainsM, S, T typeinformation, it executesit and analyzes
the next block.

* If it contains other type of information, movement, etc. it
interrupts the execution of the ﬁrogram and it will resume it
when this signal is set back high (24V).

This makes it possible, for example, to make a tool change
consisting intwo blocks: "N100 T2.2" and "N110 M0O6" interruptin
the execution of the program until the tool change is completed.

P613(3) Thereisa PLC64 in the LAN

This machine parameter indicates to the CNC whether there is or not a PLC64
installed in the FAGOR LAN.

Whenever the CNC executesan M, Sor T function, it checks this parameter and
if thereis a PLC64 installed in the Fagor LAN it sends, via LAN, the code of
the M, Sor T function that has been executed.

Thisdatais sent to theregister specified by parameter "P731" of the node indicated
by parameter "P730".

P730 Number of the node receiving the M, S, T function codes
P731 Number of theregister receiving the M, S, T function codes at node

P730

When there is a PLC64 installed in the LAN, "P613(3)=1", the CNC needs to
know to which node it has to send the M, S, T function codes and in which
registers of the PLC64 installed at that node it must deposit this code.

Pa(rjameter "P730" indicates the number of the nodereceivingtheM, S, T function
codes.

Atention:
/'\ If "P730=15", the CNC sends that information to all the nodes occupied
[ ]

by PLC64s.

Parameter "P731" indicates the number of the PLC64 register where the M
function codeisto be deposited. The codes corresponding to the Sand T functions
will be transferred to the next two registers.

Page
4
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Example: TosendtheM, S, T function codesto registers R20, R21 and R22 of
the PLC64 connected to Node 3.

P730=3 Send this data to Node 3

P731=20 M function code will be deposited in register R20

S function code will be deposited in register R21
T function code will be deposited in register R22

P620(1) PL C messages received via marks

There are 3 ways to generate, from the PLC64, an error or error message at the
CNC: Using the MSG instruction, marks M1801 through M 1899 or the M1951-
R151 combination.

The CNC needs to know the system being used and it will act differently as
described below:

"P620(1)=1"

"P620(1)=0"

Marks M1801 through M1899 are used to generate errors or
messages at the CNC. Neither the M SG instruction nor the M1951-
R151 combination can be used.

The CNC displays the associated text, defined in program P99998,
corresponding to the mark with the highest priority and it allows
access to the "Messages" option which lists all the messages and
errors activated from the PLC.

The MSG instruction as well as the M1951 - R151 combination
may be used. Marks M1801 through M1899 cannot be used to
generate errors or messages at the CNC.

When using an M1951-R151 combination, the message or error
number must be selected at register R151 and activate mark M 1951
(logic state "1")

In both cases, the CNC displays the associated text previously
defined in program P99998.

In this case, only the number of the last message or error activated
from the PLC is displayed.. To delete it, press [DELETE].

Atention:

It is recommended to use Marks M 1801 through M 1899 at the PLC64

ﬁ to generate errors or messages at the CNC.
This method, besides being simpler, requires less execution time.

Therefore, the PLC64 cycle scan is quicker.
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2.3 DATA EXCHANGE BETWEEN AN 8025 CNC AND THE REST OF
THE NODES OF THE FAGOR LAN

The CNC has 8 groups of 64 internal marks (relays) for data exchange with the rest
of the elements of the FAGOR LAN.

Groupl M1 through M64 Group 5
Group 2 M65 through M128 Group 6
Group 3 M129 through M192
Group 4 M193 through M256

Group 7
Group 8

It is also necessary to set the following machine parameters.

P737 Group of marks used by the CNC to send itsinternal data

M257 through M 320
M321 through M384
M385 through M448
M449 through M512

It indicates the group of marks used by the CNC to send to therest of the elements
the status of the connectors (inputs) and of the outputs of the CNC itself.

CNC

SN2

— 1/01 - 1/02

P737=0

CNC

dL % P737

1/01 — 1/02

.| FAGOR

LAN

P737+0

The table below shows which connector inputs are sent by the CNC to the LAN
and the marks where that information is deposited. It is assumed that P737=1,
first group of marks. If P737=3, the "conditional Input" will be M(10+128) =

THE 8025 CNC IN THE FAGOR LAN

M138.
P737=1 | P737=3
INPUT PIN
MARK MARK
Start / Rapid move/ Enter in Play-back mode 17 (Connector 1/01) M1 M129
Stop / Emergency Subroutine 16 (Connector 1/01) M2 M130
Feed-Hold 15 (Connector 1/01) M3 M131
Emergency Stop 14 (Connector 1/01) M4 M132
W home switch 13 (Connector 1/01) M5 M133
Z home switch 12 (Connector 1/01) M6 M134
Y home switch 11 (Connector 1/01) M7 M135
X home switch 10 (Connector 1/01) M8 M136
DRO mode 19 (Connector 1/01) M9 M137
Conditional Input (block skip) 18 (Connector 1/01) M10 M138
V home switch 7 (Connector A5) M1l M139
Page Chapter: 2 Section:
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The table below shows the CNC outputs sent out to the LAN and the marks where
that information is deposited. It has been assumed that P737=1. If P737=3, the "X
axis Enable" signal will be M(20+128) = M148.

CNC Output MARK CNC Output MARK
BCD code, weight 1 M12 Bit 9 of M function table M 36
BCD code, weight 2 M13 Bit 10 of M function table M37
BCD code, weight 4 M14 Bit 11 of M function table M38
BCD code, weight 8 M15 Bit 12 of M function table M39
BCD code, weight 10 M 16 Bit 13 of M function table M40
BCD code, weight 20 M17 Bit 14 of M function table M41
BCD code, weight 40 M18 Bit 15 of M function table M42
BCD code, weight 80 M 19 Jog mode M43
X axisEnable M 20 V axis Enable M44
Y axisEnable M21 Special Tool Change M45
Z axisEnable M22 Direction of Vertical Axis M 46
W axis Enable M23 RESET M 47
T Strobe. M24 Tool Magazinerotating direction M48
S Strobe M 25 W axisin motion M49
M Strobe M 26 Z axisin motion M50
Emergency Output M 27 Y axisin motion M51
Bit 1 of M function table M28 X axisin motion M52
Bit 2 of M function table M29 V axisin motion M53
Bit 3 of M function table M30 CNC in execution /CYCLE ON M54
Bit 4 of M function table M31 CNC interrupted M55
Bit 5 of M function table M32 Error M56
Bit 6 of M function table M33 Threading ON M57
Bit 7 of M function table M34 Automatic mode M58
Bit 8 of M function table M35 Rapid traver se (G00) M59
Atention:
If the CNC intervenes in the data exchange carried out via marks, P737
must be set to "0". The CNC ignores parameters "P738", "P739" and
"P740".
Chapter: 2 Section: Page
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P738 Group of marksused by the CNC to update the status of the connectors

It indicates the group of marks from where the CNC takes the information to
update the outputs corresponding to connectors I/01 and 1/02. It must have a

value different than "P737"; otherwise, there will be redundant data.

CNC

P737,
HHHW/////////////////////////////////////

% P737

1/01 — 1/02

FAGOR

pP738=0

CNC

1/01 — 1/02

P738#0

If "P738=0" The CNC will update the output status with the values of the CNC
itself asif therewereno LAN. It must be borne in mind that this very information
is also sent out via LAN to the group indicated by "P737".

The table below shows the signal assignment to the outputs of connectors I/01
and /02 and their corresponding marks. It has been assumed that "P738=1",
first group of marks. If P738=3, the"T Strobe" signal will be M(29+128) = M157.

PIN SIGNAL MARK PIN SIGNAL MARK
27 (1/01) BCD code, weight 1 M17 3(1/102) Bit 1 of M function table M33
26 (1/01) BCD code, weight 2 M18 4(1/02) Bit 2 of M function table M34
25 (1/01) BCD code, weight 4 M19 5 (1/02) Bit 3 of M function table M35
24 (1/01) BCD code, weight 8 M20 6 (1/02) Bit 4 of M function table M36
23 (1/01) BCD code, weight 10 M21 7(1/02) Bit 5 of M function table M37
22 (1/01) BCD code, weight 20 M22 8 (1/102) Bit 6 of M function table M38
21 (1/01) BCD code, weight 40 M23 9 (1/102) Bit 7 of M function table M39
20 (1/01) BCD code, weight 80 M24 10 (1/02) Bit 8 of M function table M40
9 (I/01) X axis Enable M25 11 (1102) Bit 9 of M function table M41
8 (1/01) Y axis Enable M26 12 (1/02) Bit 10 of M function table M42
7 (1/01) Z axis Enable M27 13 (1/02) Bit 11 of M function table M43
6 (1/01) W axis Enable M28 25(1/02) Bit 12 of M function table M44
2(1/01) T Strobe. M29 24 (1/02) Bit 13 of M function table M45
3(1/01) S Strobe M30 23 (1/02) Bit 14 of M function table M46
4 (1/01) M Strobe M31 22 (1/102) Bit 15 of M function table M47
5(1/01) Emergency M32 21 (1/01) Jog mode M48
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P739 Group of marks used by the CNC to update itsinternal data

It indicates the group of marks used by the CNC to update its internal data. It
must have avalue different from that of "P737"; otherwise, there will be redundant

data.

CNC

P737

P738

P737

tele;

o
XN

22>
ofa%020%%

P739

22
%!

0503

TR
SRR

XK

pS
XXX

Y2

1/01 — 1/02

1/01 —

1/02

P739=0

P739#0

If "P739=0", the CNC updates its internal data with the values corresponding to
theinputs at connectors I/0O1 and I/02 as if there were no LAN. It must be borne
in mind that the same information is also sent out viaLAN to the group indicated
by "P737".

The following table shows the internal variables and their corresponding marks.
It has been assumed that "P739=1", first group of marks. If "P739=3", the

"Emergency Stop" signal will be M(4+128) = M132.

INTERNAL CNC VARIABLE MARK
Start / Rapid move / Enter in Play-back mode M1
Stop / Emergency Subroutine M2
Feed-Hold M3
Emergency Subroutine M4
W axis home switch M5
Z axis home switch M6
Y axis home switch M7
X axis home switch M8
DRO mode M9
Conditional Input (block skip) M10
V axis home switch M1l
Chapter: 2 Section: Page
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P740 Group of marks used by the CNC to update its additional internal data

Depending on the value assigned to P740, the CNC updatesits additional internal
data in one of the following ways:

* |f "P740=0", the CNC does not use the groups of marks. A system call must
be made while using mark M 1955 and register R155 at the PLC64.

* |f "P740<>0", the CNC uses the groups of marks.

The number assigned to "P740" indicates the group of marks that the CNC
uses to update its additional internal data. It must have a value different from
that of "P737"; otherwise, there will be redundant data.

xxxxxxxxxxxxx

1/01 — 1/02

P740=0

P737

xxxxxxxxxxxxxx

1/01 —

1/02

P740#0

The next table shows the additional internal variables and the corresponding marks
or register bits. Asfor the marks, it has been assumed that "P740=1", first group
of marks. If "P740=3", the "M-done" signal will be M(50+128) = M178.

INTERNAL CNC VARIABLE

P740=0

P740=1

PLC REGISTER MARK

Transfer-Inhibit R155 bit 0 M49

M-done R155 hit 1 M50

Double cross-compensation R155 bit 4 M53
Section:
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Application example:

redm206i

An 8025 CNC and PLC64 are being used in such a way that the information
received by the CNC from the outside (inputs at connectors I/0O1 and 1/02) will
be previously handled by the PLC64.

The CNC outputs are also to be handled by the PLC64 which will update the
outputs at connectors 1/01 and 1/02.

To do this, both elements must be interconnected via RS485 and the LAN
parameters set accordingly.

In this example, the CNC occupies Node 0 and the PLC64 Node 1.

CNC8025: P615(5)=1
P615(4)=0, P615(3)=0, P615(2)=0, P615(1)=1
PL C64: DS4=0
DS8=0, DS7=0, DS6=0, DS5=1
NODE O NODE 1

PLC64

FAGOR LAN

M113-M117

2 M65—M75

1/01 — 1/02

Thefirst group of marks (M1 through M64) is being used to send internal CNC
data to the PLC64 and the second group (M65 through M128) to update the
internal CNC data as well as the status of connectors /01 and 1/02.

Parameters to be set at the CNC:

P737=1 The CNC sendsto the PLC64, on marks M1 thru M11, the input status
(connectors 1/01 and 1/02).

The CNC sends to the PLC64, on marks M12 thru M59, the status of
the CNC outputs.

P738=2 The CNC updates the status of the outputs (connectors 1/01 and 1/02)
with the value handed by the PLC64 on marks M87 thru M112.

THE 8025 CNC IN THE FAGOR LAN DATA EXCHANGE 11
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P739=2 The CNC updatesitsinternal datawith the value handed by the PL C64
on marks M65 thru M75.

P740=2 The CNC updatesits additional internal data with the value handed by
the PLC64 on marks M 113 thru M117.

Parameters to be set at the PL C64:

R240 bit 11 =0

R240 bit 10=0

R240 bit 9=1

R240 bit 8=0 The PLC64 sends out to the CNC the contents of marks:
M®65 through M128

B025CNC PLC64 BOZ25CNC

CNC 1/01-1/02

M1-M11 QT P

P740=2 & M113-M117

P739=2 & 2 M65-M75

P737=1 W M12-M59 Me1-M112 [T} p738=2

Page
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2.4 DATA EXCHANGE VIA MARKS BETWEEN AN 8025 CNCWITH
PLCI AND THE REST OF THE LAN NODES

When the CNC has an integrated PL C, isthe PL CI who intervenesin the data exchange
viamarks. The PLCI has 8 groups of 64 marks to exchange information with the rest
of the elements of the Fagor LAN.

Group 1 M1 toM64 Group 5 M257 to M320
Group 2 M65 to M128 Group 6 M321 to M384
Group 3 M129 to M192 Group 7 M385 to M448
Group 4 M193 to M256 Group 8 M449 to M512

The PLCI will use one of these groups of marksto send its own datato the LAN and
can access to the rest of the groups to know the information deposited on them by
the other elements of the LAN.

To do this, the following machine parameter must be set:

P737 Group of marks used by the PLCI to send itsinternal data

It indicates the group of marks used by the PLCI to send its internal datato the
other elements of the LAN.

The meaning of each mark is set by the machine manufacturer when editing the

PLCI program.
Parameters "P738", "P739" and "P740" are no longer used when the 8025 CNC
has a PLCI.

CNC CNC

P737
FAGOR
PLCI PLCI
LAN
— I[/01 - 1/02 — 1/01 - 1/02
p737=0 pP737+0
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Application example:

A PLC64 is used as I/0O expansion for an 8025 CNC with PLCI.

Since the 8025 CNC with PLCI offers 40 inputs and 24 outputs and the PLC64
offers 64 inputs and 32 outputs, the PLCI will then control a total of:

Inputs: 40+64 =104
Outputs: 24+32 =56

In this example, the 8025 CNC with PLCI will occupy Node 0 and the PLC64
Node 1.

8025 CNC:  P615(5)=1
P615(4)=0, P615(3)=0, P615(2)=0, P615(1)=1

PLC64: D34=0
DS8=0, DS7=0, DS6=0, DS5=1

The PLC64 uses thefirst group of marks (M1 thru M64) to send the status of the
inputs and the CNC uses the second group (M 65 thru M 128) to update the outputs
of the PLC64.

8025 CNC:  P737=2
PLC64: R240(8)=1, R240(9)=0, R240(10)=0, R240(11)=0

The input output nomenclature at the CNC and the PLC64 aswell asin the PLCI
program is as follows:

CALLED AT THE PLCI 11to140 MltoM64 | Olto0O24 | M65toM96
Inputs 11to 140
CNC
Outputs Olto 024
Inputs I11to 164
PLC64
Outputs 01to 032

The program of the PLC64 must update marks M1 through M64 with the status
of its inputs, and outputs O1 thru O32 with the status of marks M65 through
M96. Thus, the PLC64 program will be:

M2047 = MOV |1 M1 16
= MOV 117 M17 16
= MOV 133 M33 16
MOV 149 M49 16
MOV M65 O1 16
= MOV M81 017 16

If, for example, we would now like to have PLC64 output O32 active when inputs
110 of the PLCI and 164 of the PLC64 are active, the PLCI program will be:

110 AND M64 = M96

Page
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2.5

INTERNAL 8025M CNC DATA ACCESSIBLE BY ANY PLC64 OF
THE LAN

The PLC64 has a series of marks associated with registers that allow access to the
various internal variables of the 8025M CNC. This information is available on all
8025 CNC models whether they have a PLCI or not.

The resources of the PLC64 for this application are:

M1901 - M1949 Each one of these marksisassociated with aregister (R101 - R149).
Whenever one of these marksis activated at the PLC64, the CNC
puts the information corresponding to that mark into the associated
register of the PLC64.

M1950 - M1964 Each one of these marksis associated to aregister (R150 - R164).

Whenever one of these marksis activated, the PLC64 sends to the
CNC the data stored at the associated register.

In order for the PLC64 to access the internal CNC variables, the following bits of
PLC64 register R240 must be set accordingly:

Bits 0, 1, 2, 3 Indicate the number of the Node occupied by the CNC.

Node number occupied by the CNC | Bit 3] Bit 2| Bit 1] Bit 0
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
10 1 0 1 0
11 1 0 1 1
12 1 1 0 0
13 1 1 0 1
14 1 1 1 0
Incorrect 1 1 1 1

Bit 14 Must be set to "1" to access the internal data of the CNC which occupies
the node number indicated by bits O, 1, 2 and 3.
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2.5.1 READING INTERNAL CNC VARIABLES

Whenever one of the marks M1901 thru M1949 is activated at the PLC64, the CNC
deposits the information corresponding to that mark in its associated register (R101
thru R149).

INTERNAL CNC INFORMATION AgsE%(IZIS?EED hié?ﬁ,;?gg
W axisin motion (0=No 1=Yes) BO R101 M 1901
Z axisin motion (0=No 1=Yes) B1R101 M 1901
Y axisin motion (0O=No 1=Yes) B2 R101 M 1901
X axisin motion (0=No 1=Yes) B3 R101 M 1901
V axisin motion (0=No 1=Yes) B4 R101 M 1901
CNC in execution (0=No 1=Yes) B5 R101 M 1901
CNC interrupted (0=No 1=Yes) B6 R101 M 1901
Error B7 R101 M 1901
Lower half of X coordinate value (in microns) R102 M 1902
Upper half of X coordinate value (in microns) R103 M 1903
Lower half of Y coordinate value (in microns) R104 M 1904
Upper half of Y coordinate value (in microns) R105 M 1905
Lower half of Z coordinate value (in microns) R106 M 1906
Upper half of Z coordinate value (in microns) R107 M 1907
Lower half of W coordinate value (in microns) R108 M 1908
Upper half of W coordinate value (in microns) R109 M 1909
Lower half of V coordinate value (in microns) R110 M 1910
Upper half of V coordinate value (in microns) R111 M1911
Program number R112 M1912
Programmed F (in pm/min.) R113 M 1913
Programmed Sin rpm R114 M 1914
Tool position in BCD BO-7 R115 M 1915
Tool size (O=normal) B8-15R115 M 1915
% Spindle speed override BO-7 R116 M 1916
% Feedrate override B8-15 R116 M 1916
Parameter P614. CNC identification in LAN BO-7 R117 M 1917
Code corresponding to the last key pressed B0O-7 R118 M 1918

Error:

When receiving the error indicator flag (B7 R101), the CNC will display the
corresponding error code in bits BO thru B6 of register R101.

B7 B6 B5 B4 B3 B2 B1 BO
1 0 1 1 1 1 0 1

Error code B0111101 = 61
Error flag

AXis coordinates:

When requesting the X axis coordinate, the CNC shows the corresponding value
in the double register R102-103. This value is always given in microns (never
in inches), with respect to machine reference zero (home) and in hexadecimal
format as shown below:

If X: 123.456 Vaue H1E240 R103=0001 R102=E240
If X: -30.506 Vaue: HFFFF88D6 R103=FFFF R102=88D6
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Program number:

The program number is givenin BCD code. for example, if the program selected
at the CNC is P12345, register R112 will show the value:

R112 = 0001 0010 0011 0100 0101

Feedrate F and Spindlerpm S

Also, the F value, even when programmed in mm/min. or inches/min, is always
expressed in microns/min. and in hexadecimal format
The programmed S value is given in rpm and in hexadecimal format.

G71 F 1.000 (1000 pm/min.) R113=3E8 (HO3ES)
G70 F 0.0394 (1000 pm/min.) R113=3E8 (HO3ES)
S 2500 R113=9C4 (H09C4)

Tool:

To find out the size and the position a tool occupies, proceed as follows:

* Indicate in register R153 the tool number to be consulted and activate mark
M1953 (writing an internal CNC variable. See next section).

* Then, activate mark M1915 and the CNC will show at register R115 the tool
position in BCD code (bits 0-7) and its size (bits 8-15).

Example. If atool has a normal size (not special) and it occupies position
12, register R115 will show the value: R115= 0000 0000 0001
00010.

Feedrate override and Spindle override:

The values corresponding to the spindle speed override and feedrate override
currently selected at the CNC will appear according to the following code:

1000 0000 100% 0010 0000 25% 0000 0001 1%
0100 0000 50% ....c.. ... 0000 0000 0%

LAN identification parameter:

When the CNC is reconnected to the LAN, it is possible to know the setting of
machine parameter P614 by means of mark M1917.

This parameter value is given by the 8 least significant bits (O through 7) of
register R117 as shown by the table below. The other 8 bits (8 through 15) are
not being used at this time.

P614(8) | P614(7) | P614(6) | P614(5) | P614(4) | P614(3) | P614(2) | P614(1)

R117(7) | R117(6) | R117(5) | R117(4) | R117(3) | R117(2) | R117(1) | R117(0)

KEY codes:

The key codes that the CNC can return in register R118 when mark M1918 is
activated are described in the appendix at the end of this manual.
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2.5.2 WRITING INTERNAL CNC VARIABLES
Whenever one of marks M1950 thru M1964 is activated, the PLCI sendsto the CNC

the information stored in its associated register (R150 thru R164).
INTERNAL CNC INFORMATION ASSOCIATED ac??vzrtke;c;??he
REGISTER PL C64
Inhibit W axis (0=No 1=Y es) BO R150 M 1950
Inhibit Z axis (0=No 1=Yes) B1 R150 M 1950
Inhibit Y axis (0=No 1=Yes) B2 R150 M 1950
Inhibit X axis (0=No 1=Yes) B3 R150 M 1950
Inhibit V axis (0=No 1=Yes) B4 R150 M 1950
Number of the message to be displayed BO-7 R151 M 1951
Number of theerror to bedisplayed B8-15 R151 M 1951
Spindle Speed Override BO-7 R152 M 1952
Feedrate Override B8-15 R152 M 1952
o oo o
Code of the key to be simulated BO-7 R154 M 1954
Enable or disable CNC keyboard B8-15 R154 M 1954
Transfer Inhibit (active low= 0V) BO R155 M 1955
M done (active low = 0V) B1 R155 M 1955
Double Cross Compensation B4 R155 M 1955
AXxis inhibit:

The PLC64 can inhibit an axis so it cannot be moved.

When the CNC attempts to execute a block involving the movement of an inhibited
axis, it interrupts its execution until the axis inhibition is removed.

M essages.

There are three ways to S%e_nerate an error or error message at the CNC from
the PLC64: Using the M SG instruction, marks M 1801 thru M 1899 or the M1951
- R151 combination.

The CNC must know the system used, behaving differently as described bel ow:

"P620(1)=1" Marks M1801 through M1899 are used to generate errors or
messages at the CNC. Neither the MSG instruction nor the M1951-
R151 combination can be used.

It is possible to use program P99998 to edit the texts associated
with messages and errors. The CNC displays the text associated
to the mark with the highest priority and it allows access to the
"Messages"' option which listsall the messages and errors activated
from the PLC.

"P620(1)=0" The MSG instruction as well as the M1951 - R151 combination
may be used. Marks M1801 through M1899 cannot be used to
generate errors or messages at the CNC.

Page
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It isnot possibleto use program P99998 nor the "Messages” option.
It only displays the number of the last message or error activated
from the PLC. To delete it, press [DELETE].

To send amessage using the M1951-R151 combination, set "P620(1)=0", indicate
the message number in Binary code at bits 0-7 of register R151 and activate
mark M1951.

Error:

To send an error code to the CNC, indicate the error number in Binary code at
bits 8-15 of register R151 and activate M1951.

Feedrate override and Spindle speed override:

These values must be indicated according to the codes below:

1000 0000 100% 0010 0000 25% 0000 0001 1%

0100 0000 50%  .......  .eeeee. 0000 0000 does not modify current
value.

Tool:

To find out the size and the position a tool occupies, proceed as follows:

* Indicate in register R153 the tool number to be consulted and activate mark
M1953.

* Then, activate mark M1915 and the CNC will show at register R115 the tool
positionin BCD code (bits 0-7) and its size (bits 8-15) (See previous section).

Kestroke simulation:

To manage the CNC from the PLC64 by simulating its keyboard (M1954 and
bits 0-7 of R154), it may be convenient to disable the keyboard in order to prevent
the operator from controlling the machine.

Enable the CNC keyboard B8-15 R154 = 0000 0000
Disable the CNC keyboard  B8-15 R154 = 1111 1111

The keyswill be simulated one by one, by indicating at bits 0-7 of register R154
the key code to be simulated and activating mark M1954. See key codes in the
appendix at the end of this manual.

When done with the keyboard simulation from the PLC64, the control of the
CNC should be returned to the operator by re-enabling the CNC keyboard (by
setting bits 8-15 of R154 = 0000 0000 and activating mark M1954.)
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Transfer-inhibit and M-done:

The 8025 M CNC utilizes pin 15 of connector 1/01 as input for Feed-Hold,
Transfer-Inhibit and M-done signals.

With machine parameter P620(3), it is possible to separate such treatment. If
"P620(3)=1", the CNC acts as follows:

* The Feed-Hold input will be "taken™ at pin 15 of connector 1/01.
* The Transfer-Inhibit input will be "taken" from the LAN.
To set itsstatus, set bit O of register R155 accordingly and activate mark M 1955.

If during the execution of ablock, the Transfer Inhibit signal is set low (0V),
the CNC checks the status of parameter P622(7) and acts as follows:

P622(7)=0  Once the current block is finished (in position), the program
execution isinterrupted and it will be resumed when this signal
is set back high (24V).

P622(7)=1  Oncethe current block isfinished (in position), the CNC checks
the next program block:

* |If it contains M, S, T type information, it executes it and
analyzes the next block.

* If it contains other type of information, movement, etc. it
interrupts the execution of the program and it will resume it
when this signal is set back high (24V).

This makes it possible, for example, to make a tool change
consisting in two blocks: "N100 T2.2" and "N110 M06"
interrupting the execution of the program until the tool change
is completed.

* The M-done input is also taken from the LAN. Bit 1 R155.

To set itsstatus, set bit 1 of register R155 accordingly and activate mark M 1955.
Value of "0" => low, value of "1" => high.

The treatment of this signal is described in the section on "M,S, T function
transfer” of the chapter on "Concepts" in the Installation Manual.
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Double Cross Compensation:

This feature is to be used when having a cross compensation between two axes
obtaining two different tables applicable according to two different external
elements.

For example:

* Two different temperatures. One table for when the machine is cold and
the other one when it is hot.

* Machine with two spindles of different weights. Thus, the beam sag error
will be different when using one or the other.

When using this feature, 2P625(3) =1", the cross compensation table is divided
into two 15-point tables.

These tables are selected from the PLC64 by setting bit 4 of register R155to "0"
or "1" and activating mark M1955.

To select the first table (parameters P180 through P209), set "B4R155 = Q".
To select the second table (parameters P210 through P239), set "B4R155 = 1".

With this CNC, it is possible to use either one cross compensation table or two;
but not both at the same time.
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2.6 ACCESSTO THE REGISTERS OF A PLC64 FROM AN 8025 CNC
With function G52, it is possible to read or modify the contents of aregister of any
PLC64 installed inthe LAN or of theintegrated PLC itself (PLCI). It isnot possible
to access the integrated PLC of another CNC.

Some of the applications for this feature may be:

* When the lubrication of the axes is controlled by the PLC64, it is possible to
select, via CNC program, the lubrication time for the axes depending on the type
of machining operation being performed.

* When the machine has several tool magazines controlled by aPLC64, it is possible
to select via CNC program the specific tool magazine in each case.

* |t is possible to select via CNC program the blow-time applied by the PLC64
during a tool change.

Assign a value to a Single Reqgister

Programming format: G52 N2 R3 K5
N2 Indicatesthe node number of the PLC64. Possible values: NO through N14.

R3 Indicatesthe number of the PLC64 register to be modified. Possible values
R1 through R255.

K5 Vaueto beassigned to the selected register. Possible values: integers within
+32767. For example: K3000

Assign a value to a Double Reqister
Programming format: G52 N2 D3 H8
N2 Indicatesthe node number of the PLC64. Possible values: NO through N14.
D3 Indicates the number of the PLC64 register to be modified. Only the first
one must be defined. Possible values: R1 through R254. For example: R200
indicates that the double register consists of R200 and R201.

H8 Valueto be assigned to the selected register. It is defined by a hexadecimal
number between 0 and FFFFFFFF. For example: HLIABC.
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Assign the value of an arithmetic parameter of the CNC to a Single Reqister

Programming format: G52 N2 R3 P3
N2 Indicatesthe node number of the PLC64. Possible values: NO through N14.

R3 Indicatesthe number of the PLC64 register to be modified. Possible values:
R1 through R255.

P3  Number of the arithmetic parameter. Possible values: PO through P254.

Assign the value of an arithmetic parameter of the CNC to a Double Register

Programming format: G52 N2 D3 P3
N2 Indicatesthe node number of the PLC64. Possible values: NO through N14.
D3 Indicates the number of the double register of the PLC64 to be modified.
Only the first one must be defined. Possible values: R1 through R254. For
example; R200 indicates that the doubl e register consists of R200 and R201.
P3  Number of the arithmetic parameter. Possible values. PO through P254.

Assign the value of a Single Register to an arithmetic parameter of the CNC

Programming format: G52 N2 P3 R3
N2 Indicatesthe node number of the PLC64. Possible values. NO through N14.

P3  Number of the arithmetic parameter to be modified. Possible values: PO
through P254.

R3 Indicates the number of the PLC64 register. Possible values: R1 through
R255.

Assign the value of a Double Register to an arithmetic parameter of the CNC
Programming format: G52 N2 P3 D3
N2 Indicatesthe node number of the PLC64. Possible values. NO through N14.

P3  Number of the arithmetic parameter to be modified. Possible values. PO
through P254.

D3 Indicates the number of the double register of the PLC64. Only the first
one must be defined. Possible values: R1 through R254. For example; R200
indicates that the double register consists of R200 and R201.

Atention:

When accessing a register of the integrated PLC itself, indicate the nodg
occupied by the CNC+PLCI unit.
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2.7 ACCESS TO AN 82, 101S, 102, 102S CNC FROM AN 8025 CNC

The 8025 CNC offers function G52 to get access to the internal variables of an 82,
101S, 102 or 102S CNC as well as for sending execution commands to any of these

models.

2.7.1 ACCESSTO "READ" VARIABLES

Theinternal "read" variables of the 82, 101S, 102 and 102S CNCs have an associated
register, at the CNC itself, which may be consulted by any 8025 CNC installed in
the Local Area Network (LAN).

These registers may be single or double. They are described later on and the way to
access them is as follows:

Assign the value of a Single Register to an arithmetic parameter of the 8025
Programming format: G52 N2 P3 R3

N2

P3

R3

Indicates the node number of the 82, 101S, 102 or 102S. Possible values:
NO through N14.

Number of the arithmetic parameter to be modified at the 8025.
Possible values: PO through P254.

Indicates the number of the 82, 101S, 102 or 102S register.
Possible values: R1 through R11.

Assign the value of a Double Register to an arithmetic parameter of the 8025
Programming format: G52 N2 P3 D3

N2
P3

D3

Indicates the node number of the PLC64. Possible values: NO through N14.

Number of the arithmetic parameter to be modified at the 8025.
Possible values: PO through P254.

Indicates the number of the double register of the 82, 101S, 102 or 102S.
Only the first one must be defined. Possible values: R1 through R10. For
example; R2 indicates that the double register consists of R2 and R3.
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2.7.1.1 "READ" VARIABLES
The interna "read" variables of the 82, 101S, 102 and 102S CNCs are:

Register to be consulted
INTERNAL CNC VARIABLES egat the 102 CNC
Y axisin motion (0=No 1=Yes) B2R1
X axisin motion (0=No 1=Y es) B3R1
CNC in execution (0=No 1=Yes) B5R1
CNC interrupted (0=No 1=Yes) B6 R1
Error B7R1
Selected operating mode B8,9,10 R1
Movement in GOO (0O=No 1=Yes) B11R1
Lower half of X coordinate R2
Upper half of X coordinate R3
Lower half of Y coordinate R4
Upper half of Y coordinate R5
Number of thefirst program block R6
Programmed F (in mm/minute) R7
Programmed Sin rpm. R8
Active tool number R9
Parameter P80. CNC Id in the LAN R10
Code of the last key pressed R11

Error

Whenreceivingtheerror indicator (B7 R1=1), The CNCwill show itscorresponding
binary code at bits BO through B6 of register R1.

Example, error 26: R1= 0000 0000 1001 1010

Operating mode
Bits8, 9and 10 of the CNCregister R1indicatetheoperating modecurrently selected.

R1 R1
Operating mode Operating mode
Bit 10 | Bit9 Bit 8 Bit 10 | Bit9 Bit 8
Play-back 1 0 0
Peripherals 0 0 1 Editing 1 0 1
Aux-Mode 0 1 0 Single-Block 1 1 0
Jog 0 1 1 Automatic 1 1 1

Coordinates of the axes

When requesting the coordinate of the X axis, the CNC shows the corresponding
value at the double register R2-3. This value is given in_microns, with respect to
Machine Reference Zero (home) and in hexadecimal format as shown below:

If X coordinate: 123.456  Value: H1E240 R3=0001 R2=E240
If X coordinate: -30.506  Value: HFFFF88D6 R3=FFFF R2=88D6
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Number of thefirst program block

This number is shown in BCD code. For example: if the first block number is 278:
The value of register R6 will be: 0000 0010 0111 1000

Axisfeedrate" F" and spindle speed" S'

The F value is expressed in mm/min and the S value in rpm. both in hexadecimal
format as shown below:

F 10000 Value: H2710 R7=2710
S 2500 Value: H9C4 R8=9C4

Active tool number

Itisgivenin BCD code. For example, in the case of T12, register R9 will have the
value of: 0000 0000 0001 0010

Fagor LAN

When this CNC is connected to the Fagor Local Area Network, this register shows
the value alocated to the CNC machine parameter P80.

Thisvalue appears at the 8 |east significant bits (0 through 7) of register R10. Bits 8
through 15 are not being used at thistime.

The relationship between the parameter bits and register bitsis the following:

P808) | Pso(7) | Pso6) | Psos) | Pso4) | Pso@) | Pso) | Pso(w)

R10(7) | R10(6) | R10(5) | R10(4) | R10(3) | R10(2) | R10(1) | R10(0)

Key codes
Thekey codesthat the CNC canreturn at R11 are described inthe appendix at theend
of this manual.
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2.7.2 ACCESSTO"WRITE" VARIABLES
Theinternal "write" variables of the 82, 101S, 102 and 102S CNCs have an associated
register, at the CNC itself, which may be altered by any 8025 CNC installed in the
Local Area Network (LAN).

These registers may be single or double. They are described later on and the way to
access them is as follows:

Assign a value to a Single Reqister
Programming format: G52 N2 R3 K5

N2 Indicates the node number of the 82, 101S, 102 or 102S.
Possible values: NO through N14.

R3 Indicates the number of the register to be modified.
Possible values R50 through R54.

K5 Value to be assigned to the selected register.
Possible values: integers within +32767. For example: K30

Assign a value to a Double Register

Programming format: G52 N2 D3 H8

N2 Indicates the node number of the 82, 101S, 102 or 102S. Possible values:
NO through N14.

D3 Indicates the number of the double register to be modified. Only the first
one must be defined. Possible values: R50 through R53. For example: R50
indicates that the double register consists of R50 and R51.

H8 Vaueto be assigned to the selected register. It is defined by a hexadecimal
number between 0 and FFFFFFFF. For example: H1IABC.

Assign the value of an arithmetic parameter of the 8025 to a Single Reqgister

Programming format: G52 N2 R3 P3

N2 Indicates the node number of the 82, 101S, 102 or 102S.
Possible values: NO through N14.

R3 Indicates the number of the register to be modified.
Possible values: R50 through R54.

P3  Number of the arithmetic parameter of the 8025 CNC.
Possible values: PO through P254.
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Assign the value of an arithmetic parameter of the 8025 to a Double Register

Programming format: G52 N2 D3 P3

N2 Indicates the node number of the 82, 101S, 102 or 102S. Possible values:
NO through N14.

D3 Indicates the number of the double register to be modified. Only the first
one must be defined. Possible values: R50 through R53. For example; R50
indicates that the double register consists of R50 and R51.

P3  Number of the arithmetic parameter. Possible values: PO through P254.

2.7.21 "WRITE" VARIABLES

All internal variablesof the 82, 101S, 102 or 102S CNC have an associated register at the
CNC itsdlf.

INTERNAL CNC INFORMATION f;\'ti;e?;?;
Inhibit Y axis (0=No 1=Yes) B2 R50
Inhibit X axis (0=No 1=Yes) B3 R50
Error number to be displayed B8-15 R51
Number of the block where the execution begins R52
Number of the block to be executed R53
Code of the key to be simulated B0O-7 R54

AXxisinhibit
The axes may be inhibited so they cannot be moved.
When the CNC executes a block involving the movement of an inhibited axis, it

interrupts the execution of the program (if it was running) until that inhibition is
removed.

Error display

Themost significant bits(8 through 15) of register R51 indicatethebinary codeof the
error number to be displayed at the 82, 101S, 102 or 102S CNC.

For example, to make the 102 CNC display error 17, set R51 to:
0001 0001 0000 0000 .

The CNC interrupts the execution of the program (if it wasrunning) and displaysthe
following information:

LAN
Error 17
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Number of the block where the execution begins

It is possible to set from an 8020, 8025 or 8030 CNC, the block number where this
CNC will start executing the program.

To do this, set Register R52 to the BCD value of the desired initial block.
For example, to initiate the execution at block number 123, set:
R52= 0000 0001 0010 0011.

Number of the block to be executed

An 8020, 8025 or 8030 CNC can indicateto the 82, 101S, 102 or 102S CNC which
program block to execute.

To do this, set register R53 to the binary code of the desired block number.

For example, to execute block number 456, set:
R53= 0000 0100 0101 0110.

Once executed, the 82, 101S, 102 or 102S will indicate its status in its register R1.

Code of the key to be simulated

Whenever a key code is sent to the 82, 101S, 102 or 102S, this behaves as if the
corresponding key were pressed.

To do this, set R54 to the key code to be simulated.

When sending akeystroke sequencetothe CNC, after each key codeissent and before
sending the next one, it isagood ideato check whether that key has been accepted
by the CNC or not by consulting register R11.

The key codes to be sent to the CNC are described in the appendix at the end of this

manual.
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2.7.3 GENERATE EXECUTION COMMANDS

Function G52 allows editing a command at an 8025 CNC which will be executed at
aFAGOR 82 CNC.

For example: If amachine hastwo axes controlled by aFAGOR 82 CNC, the operator
may control those two axes from the part program of an 8025 CNC.

Send a command to be executed by a FAGOR 82 CNC

Programming format: G52 N2 = (Command)

N2 I ndicates the node number of the FAGOR 82 CNC. Possible values:
NO through N14.

0 Command delimiters.

Command It must be written in the program editing format of the FAGOR
82, 101S, 102 or 102S CNC.

Function Description 101S 102 102S
GO0 Rapid positioning * * *
G01 Linear interpolation * * *
G02 Clockwise circular interpolation * *
Go3 F:ounter-gl ockwise circular . .

interpolation
Go4 Dwell * * *
G05 Round corner * * *
GO07 Square corner * * *
G25 Unconditional jump * * *
G26 Jump if zero * * *
G27 Jump if not zero * * *
G28 Jump if less than zero * * *
G29 Jump if equal or greater than zero * * *
G33 Synchronization *
G45 Increment parts counter * * *
G47 Feedback pulse inhibit * * *
G48 Cancel function G47 * * *
G51to G60 |Load zero offsets * * *
G61 F not affected by "P18" * * *
G62 Cancel function G61 * * *
G70 Inch programming * * *
G71 Metric programming * * *
G74 Home search * * *
G75 Probing * * *
G81 Batch programming * *

G84, G80 Rigid tapping *
G90 Absolute programming * * *
Go1 Incremental programming * * *
G92 Coordinate preset * * *
G93 Modify acceleration ramp * * *
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Svnchronized operation of an 8025 CNC with an 82, 101, 102 or 102S CNC

Programming format: G52 N2

N2 Indicates the node number of the FAGOR 82, 101, 102 or 102S CNC.
Possible values: NO through N14.

The 8025 CNC waits for the 82, 101S, 102 or 102S CNC to finish the execution of
the current block before resuming the execution of its own program.

Example: The machine has two axes controlled by a 102 CNC and we would like to
move them, one at atime, to X100 Y 50.

Also, the 8025 CNC must wait for those axes to reach position X100 Y50
before resuming the execution of its own program.

N100 G52 N3 (G01 X100 F100) ; Move to X100

N110 G52 N3 (Y50) ; The 8025 waitsfor 102's X axisto reach
position (N100 execution completed) and
then send the command for the 102's Y
axis to move to Y50.

N120 G52 N3 ;The 8025 waits for block N110 to be
completed (102's Y axisin position Y 50)
in order to go ahead with the next block
of its program.
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APPENDIX A
KEY CODES OF THE 8025 CNC
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Q The key can neither be read nor simulated from the PL C64.
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APPENDIX B
KEY CODES OF THE 101S, 102, 102S CNC
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The codes corresponding to the control keys available from an external operator panel are:

M3 (spindleclockwise) ........ccccevvevvernnene. Code: 27
M4 (spindlecounter-clockwise) .............. Code: 28
M5 (spindlestop) .....ccceceveereceeneeie e Code: 29
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