FAGOR AUTOMATION

CNC 8025 GP, M, MS

New Features (Ref.0107in)




ERRORS FOUND IN THE INSTALLATION MANUAL (REF. 9707)

Appendix" F" page10.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=No0)

MODIFICATIONS TO THE INSTALLATION MANUAL (REF. 9707)

Comparisontablexii. Technical description. | 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...........ccoceveevienienns X
Laser MAChINES........cocveeeiiriee e X X X
N [T € g1 00 (= £ RO RRRR X X X

Section 3.3.3(chapter 3pagel5). P612(6). Another example:
Having a Fagor electronic handwheel (25 lines/turn) set asfollows:
P612(3)=0 Millimeters P612(4)=0andP612(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= 0.100mm perturn
Position 10 10x25x4= 1.000 mm perturn
Position 100 100x25x4=10.000 mm perturn

MODIFICATIONS TO THE PROGRAMMING MANUAL (REF. 9701)

Section 6.30.4 (page128). G76 Automaticblock generation
If the new program to be created isto be sent to aPC (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 188indicateswhether 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 Indicates whether the Y axisisbeing homed (0=No/ 1=Y es)
1102 Indicates whether the Z axisisbeing homed (0=No/ 1=Y es)
1103 Indicates whether the W axisisbeing homed (0=No/ 1=Y es)
1104 Indicates whether 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 (0=Positive/ 1=negative)

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

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

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

146 Indicates the moving direction of the V axis (0=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 viaPLCI. Machine parameter
"P627(7)" indicates whether thisfeature is available or not.

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

When using thisfeature, theway the CNC handlesthe[CY CLE START] key dependson the status of PL Cl output 025
(CYCLESTARTENABLE).

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

1.22 TRAVEL LIMITS SET VIAPLCI

Withthisfeature, thetravel limitsof theaxesmay beset 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/ negativeV axislimits

When the PLCI 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 thisfeatureis 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 PLCI output O26, 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

Fromthisversionon, thespindleanal og output may beset either by the CNC or by the PL Cl. M achine parameter "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=00011111 11111111 =-10V.

R156=00000000 00000001 (R1256=1) =25mV.
R156=00010000 00000001 =-25mV.

In order for the CNC to assume the value allocated to register R156, one must activate mark M 1956 as described
inthe PLCI Manual (section 5.5.2. Writinginternal 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 Spindleanal 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 access to more internal CNC information.

Withthe PLCI, thereis no need to activate amark 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).
Itisgiveninrpmandin 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 pressetiut-
When pressing akey, both registers have the same value; buthe datain R121 isonly kept therefor onecycle
scan whereasR118 keepsitsvalue until 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%]% xa/itlil rTz]all&vsvays show the same value, thus not being able to 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 Peripheras
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 thesefunctionsisgiven by abitandwill 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-8025MS
CNC-8025M 1 CNC-8025MGl CNC-8025MS

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

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

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

Onmodelswithout PLCI: pin 7 of connector A5.
OnmodelswithPLCI: PL ClI 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 canceled.

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 thisfeature is available or not.

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

Operation:
The CNC permits using 2 motorsto 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 be interpolated with any other axis.
It must be moved alone.

Example Tomovethetool from"X0Y0Z0"to"X20Y 20Z20", The CNC will makethismovein two steps.
First, itwill 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 thisline" 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

Fromthisversion on, depending onthe setting of machineparameter "P629(8)", it is possibleto work withtwo 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 axis is 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 M 30, 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 axis|oop.
Executes an M 98 opening the X axis|oop.
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 goesblank. Pressany
key to restore the display.

Machine parameter "P626(5)" indicates whether this feature is to 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 CNCisthreading (G84), PLCI input 187 isset to“1”.

Note: Input 197 indicatesrigid tapping.

Version 7.4 (May 1999)

1. NEWMACHINE PARAMETERASSOCIATED WITH THE M FUNCTIONS

Machine parameter "P629(7)" indicateswhenthe M 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

Fromthisversion on, itispossibleto executea"T.0" typeblock inside the subroutine associated with the tool to cancel
the tool offset. This lets move to a particular position without the need for cumbersome cal culations.

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

3. DIVIDING FACTOR FOR FEEDBACK SIGNALS

ParametersP631(8), P631(7), P631(6), P631(5) and P631(4) areused together with P604(8), P604(7), P604(6), P604(5) and
P616(8) whichindicatethemultiplyingfactor to beappliedtothefeedback 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 signalsare 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 obtainaresolution of 0.01 mmwith asguarewave encodersmounted onthe X axiswith 5mm pitch ball screw
Nr of pulses= ballscrew pitch / (Multiplying factor x Resolution)

WithP604(8)=0& P631(8)=0 x4 multiplying factor Nr of pulses=125
WithP604(8)=1& P631(8)=0 x2multiplyingfactor 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%, likein previous versions.
P631(1)=1It is affected by the Feedrate override.
2. FEEDBACK FACTOR.

Fromthisversionon, thereisanew machineparameter to set theresol ution of an axishaving an encoder and aleadscrew.
P819 Feedback factor for the X axis P820 Feedback factor fortheY axis P821 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 393216 262144

The machine parametersonly admit integer valuesand sometimesthe “ Feedback Factor” hasdecimals. In those cases,
assign the integer part to the machine parameter and use the leadscrew compensation table to make up for the decimal
part.

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

Forexample: Gearratio=1 L eadscrew pitch = 6000 Encoder =2500

Feedback factor =19660.8 M achineparameter = 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= -1474500 P3= -0.060

P4= -983.000 P5= -0.040

= -491.500 P7= -0020

P8= 0 P9= 0

P10= 491500 P11= 0.020

P12=  983.000 P13= 0040

P14= 1472500 P15= 0.060

P16=1966.000 P17= 0.080

3. NEW MODEL

From thisversion 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 AutomationS.Coop.
B° San Andréss/n, Apdo. 144
20500 Arrasate- Mondragon
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

OPERATING MANUAL

Ref. 9701 (in)



ABOUT THE INFORMATION IN THISMANUAL

This manual is addressed to the machine operator. It describes how to operate with this 8025
CNC.

It includesthe necessary information for new usersaswell as advanced subjectsfor thosewho
are already familiar with this CNC product.

It may not be necessary to read this whole manual. Consult the list of "New Features and
Modifications' which will indicate to you the chapters and sections describing them.

Consult the Comparison Tablein order to find the specific features offered by your particular
CNC model.

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

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

FAGORAUTOMATION, S.Coop. Ltda. reservestheright to modify the contents
of the manual without prior notice.
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8025/8030 MILL 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 asthe M model, but with dynamic graphics.
8025/8030 MS Oriented to Machining Centers (up to 5 axes).

Whenthe CNC hasanIntegrated ProgrammableL ogic Controller (PLCI), theletter 1" isadded
to the CNC model denomination: GPI, MI, 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. ... 6|6 |6 |6
LINGAI BXES ....veeveereiee e e e 4 | 4 | 4 5
ROLAIY @XES.......coiiiiieiiei i 21212 |2
INAIE ENCOTEN ........eeviieieiereee e 1/1 )1 |1
Electronic handwheels ..o 1/1 )1 |1
ProbDEINPUL .ottt st et X | X | x | X
Square-wave feedback signal multiplying factor, X2/X4 ..........ccccccveeene. X | X | X | X
Sine-wave feedback signal multiplying factor, x2/x4/10/x20 ................... X | x | x | X
Maximum counting resolution 0.001mm/0.001°/0.000Linch.................... X | X | X |X
Analog outputs (£10V) for axis SErvo drives ..........ccceveeereenreeeneenee 4|4 |4 |5
Spindle analog OULPUL (L0V) ...oovirverieieiniereeeeie e e e 1,11 |1
AXIS CONTROL
Axesinvolved in linear iNterpolations............cccevererenenene s 3133 |3
Axesinvolved in circular interpolations...........coooveeerereenenieieseneee e 21212 |2
Helical INterpolation ..........ccoueierire i e X | X | X | X
Electronic threading ........ccoeveiiinneniee e X | X | X
SPINAIE CONEFOL ...t e X | X | x | X
Software travel [IMItS ... X | x| x | X
INAIE OMTENTALION ....o.veeeceeieeietesr e X | x | x | X
anagement of non-servo-controlled Open-Loop MOtOr .........cccceeeveeneee X
PROGRAMMING
Part Zero preset Dy USEN ... X | X | X | X
Absolute/incremental Programming .............coccceeeeenennrnsee e X | x [ X | X
Programming in cartesian Coordinates ...........c.ceoevrueenerieenenieenesieeseseeene X | X | X | X
Programming in polar COOTdiNGLeS ...........coucvveireneenenieisreceeie et X | X | x | X
Programming in cylindrical coordinates (radius, angle, axis) ................... X | X | X | X
Programming by angle and cartesian coordinate...........cc.ceeveeverenernrennen, X | X | x | X
COMPENSATION
TOOl radius COMPENSALION .....covereieiriiieiree e X | X | X
Tool length compensation .............. X | X | X | X
L eadscrew backlash compensation. X | X | X |X
L eadscrew error compensation........ e | XX | X | X
Cross compensation (DEAM SAg) ......covreerireirireeree s X | X | x | X
DISPLAY ) ) )
CNC text in Spanish, English, French, German and Italian .. X | X | X |X
Display of eXecution time...........cccccoreinniiiccincece e | X ] X | X | X
PIECE COUNLES ...t X | X | X X
Graphic movement display and part Simulation ..............c.ccceieiiniciniennes X | X
Tool base PoSition diSPlay ..o X | X | X |X
Tool tip position disPlay .........ccccocoirriiiiiic X | X | X | X
Geometric programming @dE..........couveerereerereeree e X | X | x | X
COMMUNICATION WITH OTHER DEVICES
Communication VIaRS232C .........cccviriirineirineerieie s X | X | x | X
CommuniCation VIADINC .......c.oviiiirieiiineiiiieeseeese s X | x | x | X
Communication via RS485 (FAGOR LAN) ....ccooeivineirineeneecsieiens X | X | x | X
I SO program loading from peripherals........occoeeeeiiniienene e X | X | X | X
OTHERS
Parametric programming ...........coccoceenrise s X | X | X | X
MOEl AIGITIZING ...vcveveereiesecrecrereeres e X | X | X |X
Possibility of anintegrated PLC .........c.cooiiiieiiiiee e X | X | X | X
Sheetmetal tracing on LASER MaChines..........coeovveeinneiinneenneinenas X
JiG GHINAEr e e e X




PREPARATORY FUNCTIONS

GP| M MGl MS
AXES AND COORDINATE SYSTEMS
XY (Glz() [aNE SEECHION ... X X| x| X
XZ and plane selection (G18,G19) ......c..coueiereeseeneiiniereeeeee e X x| x| X
Part measuring units. Millimeters or inches %G?O,G?l) ............................. X X| x| X
Absolute/incremental éJrogrammi NG (G90,GO1) ....ccevveiiiriiieeeeee e X X| x| X
Independent aXiS (GBD5) .....c.veererieeririeeriirieerie e e X X| x| X
REFERENCE SYSTEMS
Machine reference (home) search (G74) .......covceveeenncenneeenneeeeeees X x| x| X
Coordinate preset ( 928 ............................................................................. X X| X| X
Zer0 OffSetS (G53...G59) .....cvcviiiiiiiii s Xl X| x| X
Polar origin Preset (G93) .....c.ccieieriirie e X X| x| X
Store current part Zero (G31) ......cceverererieirerieere et X X| x| X
Recover stored part Zero (G32) .....oocevererenerieeieree e X X| x| X
PREPARATORY FUNCTIONS
FEEOrate F .o X X| X| X
Feedrate in mm/min. or inches/minute (G94) .........cccoovvinenncnenecnenee X X| x| X
Feedrate in mm/revolution or inches/revolution (G95) ........c.ccccceveiviennnne X X| x| X
Constant surface SPEed (G96) ..........covrereererieere et X X| x| X
Constant tool center speed (G97) ... X X| x| X
Programmabl e feedrate override (G49) .......ccoveovrereeernreneneneenneeseeneeees X X| x| X
Spindle speed ésg ........................................................................................ X X| X| X
SVAUETTMIL (GO2) ...t e e X X| x| X
Tool and tool offset SEIECtiON (T) ...ovvevererereeieree e X X| x| X
AUXILIARY FUNCTIONS
Program stop (MOO) .......cecuriciiiiiiiiie s X X| x| X
Conditional program Stop (MOL) .......cccoveerererenerieiese et X X| x| X
End of program (M02) .......coccceiiiiiiiisie et X X| x| X
End of program with return to first block (M30) .....ccccovvvivennicnirecnee X x| x| X
Clockwise spindle start (M03) ..o X x| x| X
Counter-clockwise spindle start (M04) ........occovvreerneinneeerneeeeereees X x| x| X
SPINAIE SIOP (MO5) ...ttt e e X X| x| X
Tool change in machining centers (M0B) .........c.vvevrnreeerrmeinenreenereeenennas X x| x| X
Spindle orrentation (M19) .........cocciiieieieriesereeee e e X X| x| X
Spindle speed range change (M41, M42, M43, M44) .......cccoceeneneceniennn. X x| x| X
Functions associated with pallets (M22, M23, M24, M25) .......cccccvevnnnene X[ X| X
PATH CONTROL
Rapid traVerse (GOO) .......cceeeeeereerierie et sresee e s see b e e e e e X X/ x| X
Linear interpolation (GOL)..........cccouvirrerinieiniieeesieee s X X/ x| X
Circular interpolation (G02,G03) ..........cccccerenne, s X x| x| X
Circular interpolation with absolute center coordinates (G06) ................. X X x| X
Circular path tangent to previous path (G08) ...........c.ccccevieciinciniicnne, X X/ x| X
Arc defined by three points (G09)......... et X x| x| X
Tangential entry at beginning of a machining operation SGS?) .............. X X/ x| X
Tangential exit at the end of a machining operation (G38) ..........c.cccuveue. X X| x| x
Controlled radius blend (G36) ........cccoerererereeiererere e X X/ x| X
Chamfer (G39) ......c.coviuiiiiiirrrrr s X X x| X
Electronic threading (G33) .......cooiriireiineie e X[ X| X
ADDITIONAL PREPARATORY FUNCTIONS
DWEI] (GO K) ettt s s e X X/ x| X
Round and square corner (GO5, GO7) .......ccovvrmrrerineereennreenesrereneseeenennas X X/ x| X
Mirror image (G10,G11,G12) .........ccocceciiiriciiiricceses s X x| x| X
Mirror image a ong the Z aXiS (GL3) oo X X x| X
Scaling factor (G72) ..o X X/ x| X
Pattern rotation (G73) .....c.iociiirisrereinmnreesesree s X X x| X
Slaving/unslaving of axeﬁ(7 7, GT8) et X X/ x| X
Single block treatment (G47, G48) ........ XX XX
User error display (G30).................. . X[ X| X
Automatic block generation (G76) .. X
Communication with FAGOR Local Area Network (G52) X[ X| X




GP

MG

MS

COMPENSATION

Tool radius compensation %G40,G41,G42) ..............................................
Tool length compensation (G43,G44) ...
Loading of tool dimensionsinto internal tool table (G50) ........c.cccceunee.

X X X

X X X

X X X

CANNED CYCLES o

Multiple arc-pattern machining (G64) .........cccoeveerrinreerereeeseeeerenes
User defined canned cycle (G79) ......coooviveieierieeee e
Drilling CYClE (G8L) ......oeevirieiririeisie ettt e
Drilling cycle with dwell (G82) .........ccovrievercrereieieirrsrs e
Deep hole drilling cycle (G83) ...
Tapping CYcle (GBA) ..o
Rigid tapping CYCle (GBAR) .........cvvvireereireriirreree e
Reaming cycle (G85).............. s
Boring cycle with withdrawal in GOO 5686) ............................................
Rectangular pocket milling cycle (G87) ...
Circular pocket milling cycle (G8 % .........................................................
Boring cycle with withdrawal in GO1 (G89) ..........ccccvviiiniiiiiiccin,
Canned cycle cancellation (G80) ..........vvrerrererermeirenrerererre e
Return to starting point (G98) ........cccvirirerenerieeere e
Return to reference plane (G99) ........covevererernereiese e

XXXXXXXXXXXXXXX

XXXXXXXXXXXXXXX

XXXXXXXXXXXXXXX

PROBING

ProbiNg (G75) ..ot
Tool Iena%th calibration canned cycle ’6675N0) ........................................
Probe calibration canned cycle (G75NL) ...
Surface measuring canned cycle (G75 2? ...............................................
Surface measuring canned cycle with tool offset (G75N3) .......c.cocevnenee
Outside edge measuring canned cycle (G75N4) ...
Inside edge measuring canned cycle (G75N5) .......cccovveveeeennceeneereeens
Angle measuring canned cycle (G75N6)..........co.ccovieiiniiiiinccccee
Outside edge and angle measuring canned cycle (G75N7) .......cc.coccevnenee
Hole centering canned cycle (G75N8) ...
Boss centering canned cycle (G75N9) ..o
Hole measuring canned cycle gG?SNlO; ..................................................
Boss measuring canned cycle (G75N11

XXXXXXXXXXXXX

SUBROUTINES

Number of standard SUDIOULINES...............cocuiuiuciiiiiirrrr e
Definition of standard subrouting (G22) ..........cccceeererenenenerieeiesee e
Call to astandard subrouting (G20) ..........ccccereverereeierenenereesie e
Number of parametric SUDFOULINES .............ccvciiiciiines s
Definition of parametric subroutine 5623) ...............................................
Call to a parametric subroutine (G21) .........cccoccoveiiiinciiiicccncine
End of standard or parametric subroutine (G24) ........c.cccceovverrenenenennns

©

XX XOXX©
©

©

XXXOXX©
©

©

XX XOX X©
©

©

XXXOXXQ©
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JUMP OR CALL FUNCTIONS

Unconditional jump/Call (G25) ........ccveerririrrecereineeere e
Jump or Call if ZEr0 (G26) .......cocviririiiiiiiciicr
Jump or call if not zero E} 27) s
Jump or call if smaller (G28) ...
Jump or cal if equal or greater (G29) .......ccooveveeneneereneeree s

X X X X X

X X X X X

XX X X X

X X X X X




Date: February 1991

NEW FEATURES
AND
MODIFICATIONS

2.1 and newer

Softwar e version:

FEATURE MODIFIED MANUAL AND SECTION
Error 65 is not issued while probing (G75) Installation Manual Section 3.3.4
It is possible to select the home searching Installation Manual Section 4.6
direction for each axis

New 1, 2, 5, 10 resolution values for Installation Manual Section 4.1

sine-wave feedback signals of each axis

PLCI register access from the CNC

Programming Manual G52

Sheetmetal tracing on laser machines

Applications Manual

Jig Grinder

Applications Manual

Date: June 1991

Softwar e version: 3.1 and newer

FEATURE MODIFIED MANUAL AND SECTION
Repetitive emergency subroutine Installation Manual Section 3.3.8
New function F29. It takes the value of the Programming Manual Chapter 13
selected tool

Function M06 does not execute M19 Installation Manual Section 3.3.5

Greater speed when executing several
parametric blocksin arow.




Date: March 1992 Softwar e ver sion: 4.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
Bell-shape accel eration/decel eration control Installation Manual Section 4.7
Expansion of cross compensation Installation Manual Section 4.10
Rigid Tapping G84 R Programming Manual G84
Possibility to enter the sign of the leadscrew Installation Manual Section 4.9
backlash for each axis

Independent execution of an axis Programming Manual G65

Date: July 1993

Softwar e version:

5.1 and newer

FEATURE MODIFIED MANUAL AND SECTION
Double cross compensation Installation Manual Section 4.10
Linear and bell-shaped acc./dec. ramp Installation Manual Section 4.7
combination for the axes

Acceleration/decel eration control for the Installation Manual Section 5.
the spindle

Multiple arc pattern machining Programming Manual G64

Tool tip position display Installation Manual Section 3.3.5
The associated subroutine is executed before Installation Manual Section 3.3.5
the T function

The additional circular sections of a Installation Manual Section 3.3.8

compensated path are executed in GO5 or GO7

VGA monitor 8030 CNC.

Installation Manual

Chapter 1




Date: March 1995

Softwar e version: 5.3 and newer

FEATURE MODIFIED MANUAL AND SECTION
Management of feedback with coded |o Installation Manual Section 4.6 & 6.5
Spindleinhibit by PLC Installation Manual Section 3.3.9
Handwheel management by PLC Installation Manual Section 3.3.3
Rapid (JOG) key simulation viaPLC PLCI Manual

Non-servo-controlled open-loop motors Applications Manual

Function G64, multiple machining in an arc. Installation Manual Section 3.3.9
To be selected by machine parameter.

Initialization of machine parameters after

memory |oss.

Date: September 1995 Software version: 6.0 and newer

FEATURE MODIFIED MANUAL AND SECTION
512 Kb of part-program memory Operating Manual Section 3.6
When conditional input (block skip) active

while in JOG mode, the key isignored Installation Manual Section 1.3.6
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SAFETY CONDITIONS

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

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

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

Precautions against personal damage

Before powering the unit up, make surethat it is connected to ground
In order to avoid electrical discharges, make surethat all the grounding connections
are properly made.

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

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

Precautions against product damage

Working environment
Thisunitisready tobeusedin Industrial Environmentscomplyingwiththedirectives
and regulations effective in the European Community

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

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

This unit complies with the European directives on electromagnetic compatibility.
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.

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)
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Protections of the unit itself

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

All the digital inputs and outputs are protected by an external fast fuse (F) of 3.15
Amp./ 250V. against over voltage and reverse connection of the power supply.

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

Precautionsduring repair

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

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

Safety symbols

Symbols which may appear on the manual
WARNING. symbol

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

Symbolsthat may be carried on the product
WARNING. symbol

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

"Electrical Shock™ symbol
It indicates that point may be under electrical voltage

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

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

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

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

3.- Wrap the unit in a polyethylene roll or 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.- Sedl the cardboard box with packing tape or industrial staples.
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FAGOR DOCUMENTATION

FOR THE 8025/30 M CNC

8025M CNC OEM Manual

8025M CNC USER 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 Manual describing how to instal the CNC in the Local
Area Network.

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

Is directed 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 Manua 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

PLCI Manual

DNC-PLC Manual
FLOPPY DISK Manual

Introduction-6

software to communicate with the 800 without using the DNC25/30 software..
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.

Is directed to people using the optional communications software: DNC-PLC.

Isdirected to people using the Fagor Floppy Disk Unit and it shows how to use
it.



MANUAL CONTENTS

The operating manual consists of the following chapters:
Index
Comparison table of FAGOR models: 8025 M CNCs
New Features and modifications.

Introduction Safety conditions.
Material returning conditions.
FAGOR documentation for the 8025 M CNC.
Manual contents.

Overview
Front panel of the 8025 M CNC
Operating modes

0- Automatic

1- Single block

2- Play-back

3- Teach-in

4- Dry-run

5- Jog

6- Editor

7- Peripheral

8- Tool table and zero offset table
9- Specia modes

Error codes
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1. OVERVIEW

This manual contains the information required for the proper operation of the CNC.
It describes the controls fitted on both the keyboard and the front panel.

Also the CNC operating modes and the information displayed on the screen are explained.

8025/8030 CNC OPERATING MANUAL



2. FRONT PANEL 8025/30 CNC

2.1. MONITOR/KEYBOARD FOR THE 8030 CNC

MOMO1
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Function keys (SOFT-KEYS)

Alphanumeric keyboard for editing programs.

DELETE. It allows deletion of a complete program or
Deletion of the graphic representation, etc.

ENTER. Allowsinformation to be entered inthe CNC ~ memory, €tc.

RECALL. To access a program, a block within a program,etc.

OP MODE. Allows alist of operating modesto be displayed on the screen. It is a
previous step to accessing any of them.

ablock of the programme.

8025/8030 CNC OPERATING MANUAL



7. RESET. To revert the CNC to the initial conditions and recognise new machine
parameter values, decoded M functions, etc.

8. CL. To delete characters one by one during the editing process, etc.

9. INS. Key which alows charactersto beinserted during the edition of aprogram block.
10. Arrow keysfor moving cursor.

11. Page up and page down keys.

12. SP. Reserves a space between characters of a comment.

CAPS. Allows charactersto be edited in capitals.
SHIFT. Allows characters to be edited which are found on keys with double meaning.
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2.2. CONTROL PANEL FOR THE 8030 CNC

MOMo2
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1. Emergency Button or Electronic Handwheel (optional)

2. JOG keysfor manual displacement of the axes.

3. RAPID FEED button.

4. Switch (M.F.O.), which allows a % variation of the programmed feedrate and to choose
the different ways of working in the JOG M ODE (continuous, incremental, electronic
handwhesl).

5. Spindle operating keys. Allow the spito b into OPERATION and to STOP
it, in the JOG operating mode. The and keys allow a % variation of the
programmed turning speed of the spindle during operation.

6. START. Cycle START key.

7. STOP. Cycle STOP key.
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2.3. MONITOR/KEYBOARD/CONTROL PANEL FOR THE 8025 CNC
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Function keys (SOFT-KEY S)

Alphanumeric keyboard for editing programs.
ENTER. Allows information to be entered in the CNC memory, etc.

RECALL. To access a program, a block within a program,etc.

o > W D

OPMODE. Allowsalist of operating modesto bedisplayed onthe screen. Itisaprevious
step to accessing any of them.

6. DELETE. Itallowsdeletion of acomplete programor ablock of the programme. Deletion
of the graphic representation, etc.

7. RESET.ToreverttheCNCtotheinitial conditionsand recognise new machine parameter
values, decoded M functions, etc.
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8. CL. To delete characters one by one during the editing process, etc.

9. INS. Key which allows charactersto be inserted during the edition of a program block.

10. Arrow keysfor moving the cursor.

11. Page up and page down keys.

12. SP. Reserves a space between characters of a comment.

CAPS. Allows charactersto be edited in capitals.
SHIFT. Allows characters to be edited which are found on keys with double meaning.

13. JOG keysfor manual displacement of the axes.

14. RAPID FEED button.

15. Switch (M.F.O.), which allows a % variation of the programmed feed and to choose the
different ways of working in the JOG MODE (continuous, incremental, electronic
handwhesl).

16. Spindle operating keys. Allow the spindle to be put into OPERATION and to STOP it,
intheJOG operatingmode. The  a keysaHdw a% variation of the programmed
turning speed of the spindle during operation.

17. START. Cycle START key.

18. STOP. Cycle STOP key.
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24. SELECTION OF COLORS

Whenever theCNCisfittedwithaCOLORMONITOR, itispossibleto choosetheset of colors
one wishes to appear on the screen.

Colorsare selected by means of the designation of valuesto the Machine Parameter P619 bits
(2) and (2).

P619 (2) P619(1) Monitor
0 0 Monitor
0 1 Combination 1
1 0 Combination 2

Each of thecombinations, 1 and 2, areagroup of 3different colorsto distinguishthecharacters
displayed.

2.5. Cancellation of the MONITOR DISPLAY

In any of the Modes of Operation of the CNC, it is possible to blank the MONITOR out.

First of all, it is necessary to press the key and then the key
To restore the display just press any key.

Inthiscase, the STOPkey |[0]|, inadditionto recovering the last display, stopsthe possible
running of the CNC. :

The display is also recovered when amessage isreceived from the PLC64 or from the PLCI.

2.6. FUNCTION KEYS (SOFT KEYYS)

TheCNC has7 function keys (F1/F7), placed under the screen, which allow the user to operate
with the CNC comfortably and quickly.

Their meaning will be displayed on the screen just above the corresponding function keysand
will be different in each of the situations and modes of operation.

Throughout the manual themeaning of the F1/F7 keyswhich must be pressed in each case, will
be indicated in square brackets[].
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3. OPERATING MODES

The CNC has 10 different operating modes:
0. AUTOMATIC : Execution of programsin a continuous cycle.
1. SINGLE BLOCK : Execution of part programs block by block.

2. PLAY-BACK : Creation of a program in memory while the machine is being operated
manually.
3. TEACH-IN
- Creation and execution of ablock without entering it into memory.
- Creation, execution and entering of a block into memory; thus a program is created
while being executed block by block.

4. DRY RUN : To check programs before actual execution of the first part.

5. JOG/HOME SEARCH :
- Manual movement of the machine.
- Machine-reference. (Home search).
- Presetting of any value and zero-setting the axes.
- Entering and executing of F,S,M.
- Setting initial conditions of the tool magazine.

- Handwheel operation.
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6. EDITING

Creation, modification and checking of blocks, programs and subroutines.

7. INPUT-OUTPUT

Transferring programs or machine-parameters from/to peripherals.

8. TOOL OFFSETY G53-G59
Input, modification and checking of the dimensions (radius and length) of up to
100 tools and of zero offsets (G53-G59).
9. SPECIAL MODES
- General testing of the CNC.
- Verification of inputs and outputs.
- Setting of decoded M functions.
- Setting of machine-parameters.
- Input of values for leadscrew error  compensation.

- Operate with the PLC.

By means of these operating modes it is possible to program the CNC, produce partsin a
continuous run, work block by block and work manually.

Sequence for obtaining these operating modes:

- Press OP MODE: Thelist of 10 modes will appear on the screen.

- Press the number of the desired operating mode.
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3.1. OMODE: AUTOMATIC (Continuous cycle)
1 MODE: SINGLE BLOCK

Theonly difference between thesetwo modesisthat in singleblock mode (1), eachtimeablock
is executed the CY CLE START button m has to be pressed to continue exe-

cuting the program, whereas in automatic mode (0) the cycle is continuous.

3.1.1. Execution of a program

The execution of a program requires the following steps:

3.1.1.1. Selection of the AUTOMATIC operating mode (0).
SINGLE BLOCK (1)

- PressOP MODE : Thelist of 10 operating modes appears on the screen.

- Press0/1 key : The standard display corresponding to this operating mode appears; i.e. in
the upper left-hand section of the screen the message AUTOMAT/SINGLE BLOCK
followed by the number of the program P —— and the number of the first block to be
executed N —.

3.1.1.2. Selection of the program to be executed
Whenever aprogram number iswanted other than that appearing on the screen, the following
sequence should be followed:
- Pressthe P key
- Key in the number of the desired program
- PressRECALL
The new program sel ected will appear on the screen, if it exists. If not, the screen will display:

N*

10 8025/8030 CNC OPERATING MANUAL



3.1.1.3. Selection of thefirst block to be executed
Once aprogram has been selected, the number of thefirst block to be executed appearsto the
right of the program number.
If you wish to begin with a different block, the following procedure should be followed:
- Pressthe N key
- Key in the number of the block
- PressRECALL

The new number is displayed on the screen together with the contents of this block and those
of the subsequent blocks.

3.1.1.4. Display of the contents of the blocks

To display the contents of the blocks prior or subsequent to those appearing on the screen:

- Press B : The previous blocks are displayed
- Press B : The next blocks are displayed

Atention:

The program aways startswith the block whose number appearsto theright
of theprogram number, regardl essof which onesaredisplayed onthescreen.
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3.1.1.5. Cycle Start

- Press 7]

Once the program and block number have been selected, just press this key to execute the
program in AUTOMATIC or the block in SINGLE BLOCK.

If the program contains any conditional block it will be executed when the relevant input
isactivated (seeINSTALLATION AND START-UPMANUAL). If itisnot activated, the
CNC will disregard such block.

During the time that the fast travel button |'\/l)]is pressed carrying out a movement
in GO1, G02, or GO3, the percentage of the feedrate will be 200% of the programmed
feedrate, whenever the machine parameter P606(2) has avalue equal to zero. Thiswill
happen when the external input START is activated, if parameter P609(7) = 1.

Inthe SINGLE BLOCK mode all those blocks which are programmed with parameters
will be executed by the FAGOR CNC asif they wereasingle BL OCK , whenever theseare
in canned cycles.

3.1.1.6. Cyclestop

- Press A[;]v

The CNC stops the execution of the block in progress. To resumethe cyclejust press m :

The cycleis aso stopped by means of:
- Codes M00,M02,M30,M06 [M06 depending on parameter P601(8)].
- Code M01 when the relevant input is activated.

- Theexterna signal FEED HOL D (the cycle continues when the signal disappears)

- Theexterna signa EMERGENCY STORP (in this case the program must be restarted,
since the CNC isreset to initial state).

- Theexterna STOP signd
If machine parameter P727 has a value between 1 and 99, when the external STOP input is

activated while running a program, the CNC will interrupt the program and jump to execute
the standard subroutine corresponding to the number assigned to P727.
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3.1.1.7. Changing the operating mode

Itis possible, at any time during the execution of acyclein AUTOMATIC mode, to switch

to SINGLE BLOCK mode or viceversa. To do so:

- Press OP MODE. Thelisting of operating modes will appear on the screen.

- Press 1/0 (depending on the execution mode).

If any number other than 1/0 is pressed, the CNC returns to the previous position.

3.1.2. Display Modes
The display modesin AUTOMATIC orin SINGLE BLOCK are:

. STANDARD
. CURRENT POSITION

. FOLLOWING ERROR

. ARITHMETICAL PARAMETERS
. SUBROUTINE STATUS

. GRAPHICS

. EDITOR (BACKGROUND)
.PLC/LAN

. TOOL COMPENSATION

. TOOL INSPECTION

. PLC MESSAGES

3.1.2.1. Selection of display mode.

By pressing the function keys (F1/F7), placed under the screen, the user can select the desired

mode which appears displayed just above the corresponding function key.

By means of the [ETC] key, other function keys which are not displayed can be accessed.
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3.1.2.2. STANDARD display mode.

Thismode is automatically imposed on selecting the AUTOMATIC or SINGLE BLOCK
mode of operation.

Information displayed on screen.

Upper part. Themessage AUTOMATIC or SINGL E BLOCK and then the number of the
program, of the first block to run or the one which is being run. Undernesth, the contents
of the first block of the programme or of the block being run and the following (2 or 3).

Central part. Under thetittesCOMMAND, ACTUAL and TO GO appear theaxisarrival
dimensions, the current position and those still to travel, respectively.

Lower part. The programmed values of F and S appear and their %, aswell asthe list of
activated G, T and M functions.

This part of the screen also displays messages sent to the CNC from the PLC, programmed
comments, as well as the meaning of the function keys.

14
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3.1.2.3. ACTUAL POSITION display mode.

The position of the axesisdisplayed withlarge characters. The number of the programme, the
block, thestatusof the G, M, T, Sand F functions, aswell asPL C messages, if any, comments
and the meaning of the function keys, are also displayed.

3.1.2.4. FOLLOWING ERROR display mode.

Theaxisfollowing error isdisplayed, aswell asthe programme number, the block number, the
status of the G, M, T, Sand F functions, aswell as PLC messages, if any, comments and the
meaning of the function keys, are also displayed.

3.1.25. ARITHMETIC PARAMETERS display mode.
If the[PARAMETERS] function key is pressed, on the upper part of the screen alist of
parameters will appear with their corresponding value at that moment. By pressing either
of the keys@ and @ the remaining parameters will appear with their values.
For example:

PA6 = -1724.9281

P47 = -.10842021 E2

E-2 means ten to the power of minus two.
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3.1.2.6. SUBROUTINE STATUS, CLOCK AND PARTS COUNTER display mode.

Identical to the STANDARD display mode, except that instead of the following blocksto be
run, the subroutines which are active at that moment appear with the following format:

Standard subroutines: N2.2

Subroutine number | | Number of times still to be run

Parametric subroutines: P2.2

Subroutine number | | Number of times still to be run

Repetition of subprograms (G25):
G25.2

Indicatesthat itisa |Number of times still to be run
repetition of a
subprogram by means of
aG25, G26, G27,G28 or
G29 function.

Should there be any active canned cycleit is aso displayed with the following format:
G22

Canned cycle code | | Number of times still to be run

The following also appears on the screen in this display mode:

The CLOCK which indicates in hours, minutes and seconds the operation time of the CNC
inthe AUTOMATIC, SINGLE BLOCK, TEACH IN and DRY RUN modes.

When the running of a program is interrupted or finished, the counting of the clock is also
interrupted.
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To reset the clock, push the DEL ETE button and then the function key [TIME], this clock
being displayed on the screen.

On theright, the clock appears with 4 digits THE PARTS NO. COUNTER.

This counter increments one unit every time the CNC runs the M 30 function or the M 02
function.

To reset the parts no. counter the DELETE key must be pressed and then the function key
[PART COUNT], this counter being displayed on the screen.

00.00.00# 0000

MINUTES

PARTS
COUNTER

3.1.2.7. GRAPHICS display mode.

Thismodeisusedfor thegraphic representation of the program and an explanation of it appears
in paragraph 3.10 of this MANUAL.
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3.1.3. Programming while running a program. BACKGROUND.

The CNC allowsthe edition of anew program whileit isrunning acyclein AUTOMATIC
mode or in SINGLE BLOCK mode. For this:

Press the function key [BACKGROUND EDIT]

TheP ----- program number which appears corresponds to the number of the last program
which was edited.

If the OP M ODE key is pressed, we return to the Standard Display Mode.

The remaining operations are identical to those in the EDITOR (6).

Atention:

It isnot possibletowork (edit, correct, etc.) with the program which isbeing
run. It is recommended to give programs numbers which have not been
previously stored in the memory, as if the programme which is being run
contains calls to subroutines of other programs, there could be problems.
Specifically the 001 error may be generated. During an editing operation, the

AUTOMATIC mode controls and keys or those of the SINGL E BLOCK
mode remain active.

3.1.4. PLC/LAN mode.

When the [PL C] function key is pressed, access is gained to the main menu of the PLC and
the LOCAL AREA NETWORK without any need for stopping the execution of the program.
(Seethe FAGOR PLC 64/INTEGRATED manual).

If the OP M ODE key is pressed, we return to the STANDARD Display Mode.
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3.1.5. Verification and modification of thevaluesof thetool offset tablewithout stopping
the cycle.

- Press the function key [TOOL OFFSETS]

- Key in the number of the offset desired (00-99).

- PressRECALL.
The values of the offset which has been called will appear on the screen.
Underneath and to the right, the letter | will appear.

If it iswished to modify the value of the | on the table, the amount which it iswished to add
or subtract iskeyed in.

The value keyed in appears on the right of the .
- PressK
- Key in the value to be added or subtracted
- PressENTER

Once the values of the tool offset table have been introduced, press the key [END] to return

to the standard display.

3.1.6. Tool inspection.

If during the running of a program it is wished to inspect or change a tool, the procedure to
follow isindicated below:

a) Press |[0]

Theprogrammebeing run will beinterrupted and on the upper right-hand side of the screen
the message INTERRUPTED shall appear.
b) Press the function key [TOOL INSPEC].
At thistime, MO5 isrun.
On the screen, there will appear:

JOG KEYSAVAILABLE
EXIT
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¢) By means of the JOG keys, the axes can be moved to the desired point.

The TOOL INSPECTION sequence allows the spindle to start and stop during the
removal of the tool, by means of the spindle operating keys situated on the Control
panel.

d) Once the tool has been inspected or changed:
Press| CONTINUE] (According to the situation when [TOOL INSPEC] ispressed, M03
or M04 are executed).
The screen will show:

RETURN
AXESNOT POSITIONED

(Axes which have been moved manually).

By means of the JOG keys the axes are taken to the position in which the cycle was
interrupted. The CNC will not allow this position to be passed.

When the axes are in position, on the screen there will appear:
RETURN

AXESNOT POSITIONED
NONE

e) Press |[1]

The cyclewill continue normally.
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3.1.7. CNC reset
INAUTOMATIC and SINGLE BLOCK operating modes, whenthe RESET key ispressed
twice, the CNC is reset to switch-on conditions.

Whenthe RESET key ispressed thefirst time, the blinking message RESET ? will appear on
the screen. If RESET is not desired, press CL to cance it.

3.1.8. Display and deletion of messages sent by the FAGOR PLC 64
The CNC operates with the FAGOR PL C and the latter sends messages for display on the
CNC, it ispossible to access to a table of messages which are active at that moment.

The CNC always displays the message with most priority, if there is more than one active
message, the + sign will be highlighted (displayed in reverse video).

To display the table, it is necessary to pressthe [PLC MESSAGES] function key.

If thereis such anumber of messages that they occupy more than one screen, by pressing

keys and it is possible to display these.

One of the messageswill appear highlighted indicating that it can be deleted from the table by
pressing the DELETE key.

When adeletionismadeinthisway, the CNC will deactivatethe M ARK corresponding tothe
PL C which sent the message.

To select the message to delete the B and @ keys must be used.
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3.2. MODE 2: PLAY-BACK

Thismethod of programming isbasically the same asthe EDI TOR mode, except with regard
to programming the values of the coordinates.

It allowsthe machineto be operated manually and the coordinate val ues reached to be entered
as program coordinates. The execution of a program requires the following steps:

3.2.1. Selection of the operating mode PLAY-BACK

- Press OP MODE
- Presskey 2

The meaning of the function keys to operate in this mode will appear on the screen.

3.2.2. Locking/Unlocking of memory
Same as section 3.6.2. in EDITING mode.

3.2.3. Deletion of a complete program
Same as section 3.6.3. in EDITING mode.

3.2.4. Change of program number

Same as section 3.6.4. in EDITING mode.

3.2.5. Display and search of memorized subroutines

Same as section 3.6.5. in EDITING mode.

3.2.6. Selection of a program
Same as section 3.6.6. in EDITING mode.

22 8025/8030 CNC OPERATING MANUAL



3.2.7. Creating a program

The creation of aprogramin PLAY BACK modeisthe sameasin EDITING mode except
that theaxescan bemoved by meansof the JOG keys. Theaxiscoordinateva uesaredisplayed
at the bottom of the screen.

Inablock which only containsthe coordinates of one point, after using the JOG keysto move
the axes, press ENTER and the coordinates of the point will be stored in the memory. Every
timethe ENTER key is pressed, the coordinates of the point according to the 3 active axes at
that moment will be stored in memory.

In order to activate an axiswhich is not active at that time, the key of the corresponding axis
(X,Y,Z,W,V) must be pressed.

If inadditiontothecoordinatesof apointitisdesired towriteintotheblock further information
suchasG,S,M,T functionsetc., eachtimethekey of the corresponding axisispressedthe CNC
will take as the value of the axis the coordinate at which the machineis at that moment.This
method of editingishighly practical when creating aprogramfor copyingapart usingfunctions
G08 and G09.

When G08 has been written into ablock requiring it, use the JOG keysto move the machine
to the end point of the tangent arc to the previous path, then pressENTER and the block will
be stored in the memory.

When GQ09 has been written into a block which requires it, use the JOG keys to move the
machineto an intermediate point onthe arc and pressthe ENTER key. The CNC will takethe
coordinates as those of the intermediate point on the arc. Then move the machine to the end
point of the arc and once the ENTER key has been pressed the block will be stored in the
memory.

Atention:

If thevalue 1isenteredinthemachine-parameter P610(3),the START input
isequivalent to ENTER key in PLAY-BACK operating mode.

3.2.8. Deletion of a block
Same asin EDITING mode (6).

3.2.9.Copy a program
Same asin EDITING mode (6).
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3.3. MODE 3: TEACH-IN

This method of programming is basically the same as the EDITING mode, except that the
blocks which are written may be executed before being entered into memory. Thisenables a
part to be produced block by block while it is being programmed.

The execution of a program requires the following steps:

3.3.1. Selection of the operating mode TEACH-IN (3)

- PressOP MODE
- Presskey 3

The meaning of the function keys to operate in this mode will appear on the screen.

3.3.2. Locking/Unlocking of memory
Same as section 3.6.2. in EDITING mode.

3.3.3. Deletion of a complete program
Same as section 3.6.3. in EDITING mode.

3.3.4. Change of program number

Same as section 3.6.4. in EDITING mode.

3.3.5. Display and search of memorized subroutines

Same as section 3.6.5. in EDITING mode.

3.3.6. Selection of a program
Same as section 3.6.6. in EDITING mode.
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3.3.7. Creation of a program

Same as section 3.6.7. in EDITING mode except that the block may be executed before
pressing ENTER. To do this:

- Press |{ 1] . The CNC executes the block.

- If itis correct, it may be recorded in memory by pressing ENTER.
- If itisincorrect, press DELETE.

- Rewrite the block.

Atention:

On pressing m , the CNC executes the block and the display mode
changesto AUTOMATIC mode.

By pressing ENTER or DELETE the display returns to the TEACH- IN
display mode.

Whentheblocksareexecuted, the CNC retai nsthe sequence of thecompl eted
{ j : blocks.

Radius compensation cannot be performed in this mode.
If asubroutineis caled, the CNC will execute all its blocks.

In machining centers, when M 06 is programmed, the CNC will execute all
the movements associated with tool change.

3.3.8. Deletion of a block
Same asin EDITING mode (6).

3.3.9.Copy a program.
Same asin EDITING mode (6).

8025/8030 CNC OPERATING MANUAL 25



34. MODE 4: DRY RUN

Thisoperating modeis used for testing aprogram in adry run before producing thefirst part.

3.4.1. Execution of a program

The execution of aprogram requiresthefollowing steps:

3.4.1.1. Selection of the operating mode DRY RUN (4)
- PressOP MODE

- Presskey 4. The screen will display:

DRY RUN

0-GFUNCTIONS

1-G,ST,MFUNCTIONS

2-MAINPLANEMOVE

3-RAPIDMOVE
4-THEORETICAL PATH

0- G FUNCTIONS

The CNC will only execute the programmed G functions.

1-G,S5T,M FUNCTIONS

The CNC will only execute the programmed G,S, T,M functions.

2- MOVEMENT ON THE MAIN PLANE

The CNC will executethe G,S,T,M functions plus the movements on the main plane.
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Three-axismachine

XY plane (G17)

XZ plane (G18)

Y Z plane (G19)

Four (five) -axismachine

a) If W (V) isincompatiblewith X
XY or WY (VY) plane (G17)
YZorWZ (VZ) plane (G18)
YZ plane (G19)

b) If W (V) isincompatible with Y
XY or XW (VX) plane (G17)

G18

XZ plane
YZorWZ (VZ) plane (G19)

c) If W (V) isincompatiblewith Z
XY plane (G17)

XZ or XW (XV) plane (G18)
YZor YW (YV) plane (G19)

- The movements are carried out to maximum programmeabl e feedrate (FO), whatever the
programmed F' smay be.
- The % Feedrate may be varied with the Feedrate Override (M.F.O.) switch.

3 - RAPID TRAVERSE

The CNC will execute the program completely. The movements are executed at max.
programmabl e Feedrate (FO) regardlessof theF' s programmed. The Feedrate Overrideallows
the % feed to be varied.

It should beborneinmindthat if machineparametersP721, P722, P723, P728 are activated the
Acceleration/Deceleration control will also be applied in FO, avoiding the generation of
followingerrors.

4 - THEORETICAL PATH

The CNC will execute the program without moving the axes and without taking tool
compensation into account.
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3.4.1.1.1. Selection of execution mode

- Key-in the desired number.
- The selected line will appear on the screen completed.
FINAL BLOCK:
N
Will be displayed at the bottom of the screen.
Therearetwo possibilities:
a) If itisdesired to run the entire program sel ected.
- PressENTER
b) If it isdesired to run the program asfar as a specific block:
- Key-inthe number of thelast block whose execution in
Dry Run modeisdesired including the execution of this block. If thisblock includesthe
definitioninacannedcycle,itwill only beexecuted until itispositioned at thestarting point
inthecycle.
- Press ENTER

- Theletter P will appear on the screen.

- Enter the number of the program where thefinal block islocated and then press
ENTER. If the number of the program isthe one already selected, just pressENTER.

- The symbol #will be displayed.

- After thissymbol, enter the number of timesthat the previous block must be repeated.
(Maximumvalue9999.)

- Finally pressENTER.

Inboth cases, @) and b), the screen will display thesameinformationasin AUTOMATIC and
SINGLE BLOCK.
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3.4.1.2. Selection of the program to be executed
Sameassection 3.1.1.2.

3.4.1.3. Selection of starting block
Sameas section 3.1.1.3.

3.4.1.4. Display of the contents of the blocks
Sameassection 3.1.1.4.

3.4.1.5. Cyclestart
Sameassection 3.1.1.5.

3.4.1.6. Cyclestop
Sameassection 3.1.1.6.

3.4.1.7. Change of operation mode

Atany timeduringtheexecutionof acycleintheDRY RUN operating mode, it can beswitched
to the operating modes AUTOMATIC or SINGLE BLOCK. Todo this:

- PressOP M ODE: The operating mode list will appear.
- PressOor 1.

If any number other than O or 1 is pressed, the CNC will return to the DRY RUN mode.
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3.4.1.8. Tool inspection

Same as section 3.1.6.

3.4.2. Display modes

Same as section 3.1.2. except BACK GROUND EDITING which isnot available.

Regardless of the form of execution selected, the CNC will always examine the program asit
executesit and will indicate possible programming errors.

If during the execution of a program in DRY RUN mode we change to AUTOMATIC or
SINGLE BLOCK mode, one more block is executed in DRY RUN mode before changing
over to the mode selected, recovering in the first block of this new mode the position
corresponding to the point in the program in which the machine findsitself.

InDRY RUN operating mode, by pressing the RESET key twice, the CNC isreset to power-
on conditions. The first time RESET is pressed, the message RESET ? flashes at the top
righthand side of the screen; if itisnot desired to carry out RESET, pressthe CL key.
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35. MODE 5: JOG

Thisoperating modeisused for:

- Jogging the axes.

- Searching for the machine-reference points of the axes

- Presetting values on the axes

- Entering or executing F,S,M

- Operating as areadout

- Displaying/changing the RANDOM table

- RESETting the CNC (returntoinitial conditions).

- Handwheel operation.

- Measure and load the length of toolsin thetool offset table, using atouch probe.

- Starting and stopping the spindle.
3.5.1. Selection of the JOG operating mode (5)
- PressOP MODE

- Presskey 5

The coordinates of the axeswill appear on the screen in large characters.

In 5 axismachines, to display the axiswhichisnot active, the corresponding key, i.e., W or V,

must be pressed.
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3.5.2. Search for machinereference axisby axis

- Oncethe JOG operating mode is displayed, press the key corresponding to the axisto be
referenced. Inthelower lefthand side of the screen X, Y ,Z,W, or V will appear according to
the key pressed.

- Press[HOME] (ZERO). Totheright of the axis|etter will appear HOME SEARCH?.

- Press Fﬂ Theaxiswill moveat afeedrate sel ected by meansof machine-parameter toward
the machine-reference point. On pressing the reference microswitch, it will change to a
feedrateof 1200 mm/min. Onreceivingthemachine-referencepul sefromthefeedback system,
itwill stop, settingthecounter totheval ueset asmachine-parameter (P119, P219, P319, P419,
P519).

If the reference microswitch was pressed when pressing Cycle Start E] , the axis will
withdraw until the microswitch isreleased. Then the search will be carried out normally.

To cancel the machine reference search before pressing Cycle Start E] the CL key
must be pressed.

"0}l must be pres-

2

To cancel the search after pressing Cycle Start [ﬂ , Cycle Stop
sed.

3.5.3. Presetting a coordinatevalue

- Once displayed, pressthe key of the axis on which the preset isrequired.
- Key intherequired vaue.

- PressENTER. The new value will appear on the screen.

To cancel the preset, before pressing ENTER, operate CL as many times as charactersto be
deleted.
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3.5.4. Jogging the axes

3.5.4.1. Continuous movement

- Front panel (M.F.O.) switch in any position of the % FEEDRATE zone.

- According to the axis and the direction in which it is desired to move, the JOG key

corresponding to thisaxis must be pressed:

- Asestablished by means of the machine-parameter:

. (P12=Y). Releasing the key, the movement is stopped.

.(P12=N). Two possibilities:

- Press

AEV
-

or.

to stop the movement.

- Pressanother JOG key.

Toreverse or transfer the movement of one axisto another.

Atention:

On selecting the JOG operating mode the feedrate FO (defined by
parameter P830) remains selected.

P110,P210,P310,P410 and P510,
X,Y,Z,(W),(V), respectively, will determine the max. feedrate for
each axisin the JOG mode.

Rapid feed of an axisin JOG mode can be obtained while pressing the

If this parameter is O, then
corresponding to axes

RAPID FEED key

Vuj -
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3.5.4.2. Incremental movement

- Front panel M.F.O. switch inthe JOG zone.
- Pressany of the following keys:

The axiswill movein the direction chosen, a distance equal to that indicated on the knob
position:

Atention:

a) On selecting the JOG operating mode the feedrate FO (defined by
parameter P830) remains selected. If this parameter is0, then
P110,P210,P310,P410 and P510, corresponding to axes
XY, Z,(W),(V), respectively, will determine the max. feedrate for

each axisin the JOG mode.
Rapid feed of an axisin JOG mode can be obtained while pressing the

RAPID FEED key |1,

b) The positions of the knob are 1,10,100,1000 and 10000, and indicate the
value of the movement in micronsor in 0.0001 inches. Thisvalue can be
[imited to 1000 microns or 10000 (of 0.1 or 1 inches) by P609(6).

3.5.5. EnteringF,Sand M

Therequired values of F,Sand M may be entered in this operating mode.

3.5.5.1. Entering an F value

- Pressthe F key
- Key intherequired value

- Press (1]
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3.5.5.2. Entering an Svalue

- Pressthe Skey
- Key intherequired value

- Press m

3.5.5.3. Enteringan M value

- Pressthe M key
- Key intherequired value
- Press

Atention:

Exceptfor M41,M 42,M 43 and M 44 which areautomatically generated by the
CNC when an S value requiring range change is programmed.

3.5.6. Operation of the CNC asareadout

OncetheJOG operating modeisselected, if theexternal M ANUAL inputisactivated, theCNC
actsasareadout.

In this case, the machine hasto be moved by means of external controlsand theanalog signals
must be generated outside the CNC.The S and M functions may be entered in this form of
operation.

If when operating in this mode, the softwar e travel limits (set via machine-parameters) are
overrun, theCNCwill sendtherelevant error codeandwill only allow themachineto bemoved
to bring it back to the permitted zone.
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3.5.7. Change of measur ement units

Every timethekey | ispressed the measurement units change from mm toinchesand vice-
versa.

3.5.8. Handwheel operation

When an electr onic handwheel isfitted, with thisoption the axescan, oneat atime, be moved
manually. For this:

- Select the JOG operation mode.
- Turnthe front knob to one of the @positions.

- Press any of the two JOG keys which correspond to the axis to be moved by the
Handwheel. If aFAGOR Handwheel (mod 100 P) isused, the axis can also be selected
by means of the built-in selector button; the relevant axis will be displayed in reverse
video on the CRT.

- Turn the Handwhesl, the axis will move according to the setting of the relevant machine-
parameter multiplied by the factor selected with the switch (X1,X10,X100). It should be
bornein mind that if we wish to move an axisat aspeed of over GOO corresponding to this
axis, the CNC will assume this as maximum, ignoring additional pulses. In this way the
generation of following errorsisavoided.

To change the axis being jogged:

- Pressany of the two JOG keys of the new axis or the axis selector button if a FAGOR
Handwheel (mod 100 P) is used.

- Turnthe Handwhes!.

To end the Handwheel operation.

- Turnthe M.F.O. switch to any other position or pressthe STOP key or keep the axis
selector button pressed until the CRT stops blinking the selected axis, if aFAGOR
Handwheel (mod 100 P) is used.
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3.5.9. Display/M odification of RANDOM table

I) Display of tool table

Itispossibletodisplay at any timethesituation of thetool inthemagazine. To do so, first select
the JOG operating mode and then:

PressT. It will appear at the bottom of the screen.

Key in the number of the tool to be displayed.

PressRECALL. Pxx will appear to the right of the tool number keyed in. The xx(00-99)

indicates the position which the tool occupiesin the magazine.

Once atool has been displayed, the keys B @ can be used to display those prece-

dingor followingit.

Atention:
If POO appears, it meansthat thetool isactualy inthe spindle.
If P99 appears, it meansthat thetool isinthetool changer or M 06 hasnot been
executed yet.

If TOO iskeyed in, the CNC seeks out the free position in the magazine.

[1) Modification of thetable

First select the JOG operating mode and then:

PressT. It will appear at the bottom of the screen.

Key inthe number of thetool to be modified.

Press P. Key in the store position number which isto be assigned to the presel ected tool .

Press ENTER.

Atention:

When itisaNON-RANDOM magazine, the only changes allowed on the

tableare:
A - Txx Pxx (assigns position Pxx to tool Txx)
- Txx PO (assignsthe position of the spindleto tool Txx)
- Txx P99 (assigns the position of the Tool changer to tool Txx)
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When trying to key any other sequence, the CNC will respond with ? indicating that such
sequenceis not possible. Press CL to continue.
If POO iskeyed in, it meansthat the tool goesto the spindle.
If P99iskeyedin, itindicatesthat thetool isinthetool changer. Whenitisconfirmed that a
tool isinthespindle(P00), theindicationthat thetool isinthetool changer (P99) iscancel led.
Therefore, if wewishtoconfirmboth positionstothe CNC, it must betoldwhichtool occupies
the spindle position before“telling” which tool occupiesthetool changer.
If TOOiskeyedin, thefreepositionisassignedtoit.
If oncethe replacing tool has been selected by means of Txx.xx and before executing M 06
theEMERGENCY error or power failure occurs, it is possible to indicate which tool isin
thetool changer by carrying out the following sequence:
- Select the JOG operating mode.
- Key in T and the number of thetool in thetool changer.
- Key in P99.

- PressENTER.

I11) Special tools

Also, In machines with automatic tool changer some tools may occupy more than one
positioninthe magazine. Follow thissequencein order toindicatethe CNC whichtools
arespecial:
a) Initializethetool magazine by executing the following sequencein TEACH-IN mode.
T99.xx
CYCLE START
b) Gointo JOG mode and enter the special toolsby keyingin:
Txx (number of thetool)
ENTER
Thisway, when the position of aspecial tool isdisplayed, it will appear:
TXX Pxx S
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c) The CNC will automatically assign thetwo positions next to the one entered (the one before
and the one after). So, if by doing this, another “normal” tool has been cancelled,it must be
reentered by keying:

Txx (Tool number)

Pxx (Position number)
ENTER

Toredefineaspecial tool as*normal”:

Txx
N
ENTER
Atention:
If an improper programming of tool change originates error code 053 the
processto resumethe operation isthefollowing:
- Select JOG operation mode.
- Key inthe number of thetool located in the spindle.
- Key-in PQO.
- PressENTER.
Thisway, the number of the tool presently engaged in the spindle has been
confirmed to the CNC.
INnJOG operating mode, pressingthe RESET key returnsthe CNC to power-
onconditions.
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3.5.10. Measuring and loading of tool offsetswith a probe.

WiththisCNC, inthe JOG modethetool dimensionscan bequickly measured and loaded with
aprobe. To do this, atool measuring probe must beinstalled with itssides parallel to the axes
and in an established position on the machine.

Thevauesonthesidesof the probe on each axisand with respect to the machinereferencezero
must be entered in thefollowing parameters:

P910 minimum (X1) value along the X axis
P911 maximum (X2) value along the X axis
P912 minimum (Y1) valuealongtheY axis
P913 maximum (Y 2) valuealong theY axis
P914 minimum (Z1) value dongthe Z axis
P915 maximum (Z2) value dong the Z axis

/

PS15(Z )

P914CZ >
/
Y

~, ~,
3 < <
> o ~
= Y% 3 o
X 8 o

PO13CY 0

P12y O

PO10CX >
PO1IX 2
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The sequenceto befollowed is:

1- Pressthe [TOOL MEASUREMENT] key.

2- Place thetool to be measured in the tool holder.

3- Movethetool with the JOG keys up to aposition closeto the probe side to be touched.
4- Select the tool offset number by keyingin: Txx START

5- Pressthe JOG key that indicatesin which direction the axis must be moved to carry out
the probing movement. The feedrateis established by P804.

6- Once the probing is done, the machine stops and the CNC loads in the corresponding
position of the tool offset table the L value measured; setting to zero the K value.

7- Oncethe measured tool has been removed, repeat from step 2 to load the rest of the
tools.

The FEEDRATE override knob has no effect during the probing movements and is set to

100%

To go back to the JOG mode, pressthe [TOOL MEASUREMENT] key.

3.5.11. Spindle operating keys.

By means of these keys on the front panel, the spindle can be started in both directions as
well as stopping the spindle from turning, as long as the corresponding S has been
programmed, without need for executing M3,M4 or M5.

By means of the and B keysitispossibleto vary the Sturning speed % program-
med.
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3.6. MODE 6: EDITING

Thisisthefundamental operating modefor programmingthe CNC. Inthismodeprograms,
subroutines as well as separate blocks may be written, amended and del eted.

The method of working in this operating modeisasfollows:

3.6.1. Selection of the EDITOR (6) operating mode:

- PressOP MODE
- Presskey 6

The meaning of the function keysto operate in the M ODE will appear on the screen.

3.6.2. Locking/Unlocking of memory
- Press[LOCK/UNLOCK MEMORY]. CODE appears on the screen:

-Keyin:  MKJIY tolock the memory.
MKJIN to unlock the memory.

- PressENTER.

Atention:

a) Intheeventof keyinginany codeother thanthoseindicated, when pressing
ENTER, the said codewill beerased, with the CNC waiting for the correct
{ j E code.

b) Lockingthememory impliesnot being ableto alter the programs, but they
can be displayed.
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3.6.3. Part-program directory

Press[PROGram DI Rectory]. The CNC shows alist of up to 7 part-programs with their
sizes(in characters) aswell asthetotal free memory available.

Also, if thefirst block of each program hasacomment, it will appear next to the program size.

Example: PROG. CHAR.

00001 42 PART 1
00002 115 PART 2
28513 freecharacters

Atention:

A When having more than 7 programs in memory, usethe@ B keysto

scroll them up and down.

3.6.3.1. Deletea complete program

Press[PROG DIR]. T he screen will show: DELETE PROGRAM.
PressDELETE. The message DELETE PROGRAM appears on the screen.

Key inthe number of the program to be deleted. Check the number. If the number is
correct, pressENTER.

If the number isnot correct:
Pressthe CL key. We cancel the number with thiskey.
Key-inthe correct number.

Press ENTER.

Atention:

If the[CONTINUE] key is pressed during this sequence, accessis
obtained to the original display of thisMODE.

DELETION OF ALL PROGRAMS

If all theprogramsinthememory must bedel eted, key-in 99999 when DEL ETE PROGRAM
isdisplayed, and then press ENTER; if thekey Y is pressed immediately afterwards, all the
programs except the one identified by parameter P802 will be del eted.
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3.6.4. Change of program number

Press[PROG RENAME]. The screen will display:
OLD:P

Key in the existing number of the program whose number is to be modified. It will be
displayed to theright of P.

PressENTER. The screen will then display:

NEW: P
Key inthe new number allocated to this program. It will be displayed to theright of P.
PressENTER. The change of number has been compl eted.

If thereisno program recorded under the old number, the screen will display:

PROGRAM NUMBER: P ——-
DOESNOT EXIST IN MEMORY

If thereisaprogram already with that number, the screen will display:
ALREADY EXISTSIN MEMORY.

Atention:

During thissequenceif the[CONTINUE] key ispressed, accessisobtained
totheoriginal display of thisM ODE.

3.6.5. Display and sear ch of subroutinesstored in memory

By pressing [STANDARD SUBROUTINE DIRECTORY] or [PARAMETER SUB-
ROUTINE DIRECTORY] al the subroutines, standard or parametric, recorded in the
CNC memory are displayed.

To find out which programs contain the subroutines displayed on the screen, key in the
subroutine number and pressRECALL.

The number of the program where this subroutineisfound will appear on screen.

To repeat the process for another subroutine, press DELETE or the [SUBRTS] key and
repeat the previous sequence.

Atention:

Duringthissequence, if the[ CONTINUE] key ispressed, theaccessisgained
totheoriginal display of thisM ODE.
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3.6.6. Selection of a program

- If thenumber of therequired programistheonewhich appearsonthescreenwhenthe EDIT
operating modeis selected, to obtain it just press[CONTINUE].

- If adifferent program iswanted :

- Pressthe[PROGRAM SELECTION] key.

- Key in the program number.

- Press[CONTINUE]. The program selected will appear on the screen.
3.6.7. Creating aprogram

If thereisaprograminthe CNC’ smemory withthesamenumber astheoneto berecorded, there
aretwo methods for recording the new program:

- Completely erasetheexisting program.

- Nottoeraseitandwriteit block by block (asdescribed further on) over theexisting program,
taking careto assignthesamenumbering asthepreviously recorded blockstotheblocksbeing
written.If thereisno other program in memory with the same number, proceed asfollows:

3.6.7.1 Displaying the block contents
To scroll the blocks being displayed up and down:

- Press@ : Thedisplay scrolls up oneline (block).
- Press@ : Thedisplay scrolls down one line (block).

On modelswith 512 Kb of part-program memory (models: MK, MGK, MSK, GPK, MIK,
MGIK, MSIK, GPIK), the following keys and softkeys are al'so available:

- Pr%s: Thedisplay scrollsup 5 lines (blocks).

- Press: Thedisplay scrollsdown 5 lines (blocks).

- Press[BEGIN] : Thedisplay showsthefirst blocks.

-Press[END] :  Thedisplay showsthelast blocks.
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3.6.7.2. Unassisted programming

Format of ablock

(dimensionsinmillimeters)

N4 G2 (V)+/-4.3(W)+/-4.3 X+/-4.3 Y +/-4.3 Z+/-4.3 F5.4 SAT2.2 M3 (in this order)
(dimensionsininches)

N4 G2 (V)+/-3.4(W)+/-3.4 X+/-3.4Y +/-3.4 Z+/-3.4 F5.5 $4 T2.2 M3 (in this order)
Programming in the same block of thefourth axisW, of thefifth axisV and the one associated
to both which isindicated in the machine parameter P11, areincompatible.

Programming:

The CNC automatically numbersthe blocks:

In multiples of 10 on non-"K" model CNCs.
In multiples of 5 on "K" model CNCs

If adifferent block number isdesired, press CL and then:

- Key inthe block number. It will appear on the lower left-hand side of the screen. The
blocks may not be correlative.

- Ifanormal conditional block isdesired, after keyingintheblock number, pre&@ (decimal
point) and if aspecial conditional block isrequired press@ again.

Writethe G functionsand coordinate val ues respecting the programming format.

- Pressthe F key and key in the feedrate value.

- Pressthe Skey and key in the spindle speed.

- PresstheT key and key in the tool number.

- A comment can be written which must be placed within brackets.

- PresstheM key and key in the number of the auxiliary function wanted. Up to amaximum
or 7 may be programmed.

- If theblock is correct, press ENTER. The CNC accepts the block as a program block.

Refer tothePROGRAMMING M ANUAL for incompatibilitieswhen programming various
functions.
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3.6.7.3. M odification and deletion of a block

[) Duringthewriting process
a) Modification of characters
If during the writing of ablock acharacter already written hasto be modified:
- Usethe @@ keysto place the cursor on the character to be modified or deleted.
- Tomodify, simply key in the new character. To delete, pressthe CL key.

- If DELETE ispressed, the charactersto theright of the cursor will be deleted.

b) Insertion of characters
If during the writing of ablock acharacter hasto be inserted within that block:
- Usethe@@ keysto placethe cursor at the point where the new character isto be
inserted.
- PressINS. The portion of the block that follows the cursor starts blinking.
- Key inthe new charactersrequired.

- PressINS. The blinking stops.

I1) Block already entered in memory
a) Modification and insertion of characters
- Key in the block number concerned.
- PressRECALL. The block appears at the bottom of the screen.
- Proceed asin the previousitem.

- PressENTER. The modified block is put into the memory.

b) Deletion of the block
- Key in the block number
- PressDELETE

. If during the programming of a block the CNC failsto respond to any key pressed, it
meansthat thereis something incorrect in what is being entered.
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3.6.7.4. Assisted programming

Accessto assisted programming is available in any of the program editing modes, i.e. PLAY
BACK (2), TEACH-IN (3) or EDITING (6). For this, if, during the writing of a block the
[HEL P] key ispressed, the cursor whichisfound in the block to be written will disappear and
thescreenwill display:

PROGRAMMING GUIDE

1-MOVEMENT PROGRAMMING
2-CANNEDCYCLES
3-SUBROUTINESJJUMPS
4-GEOMETRICAIDE
5-ARITHMETICAL FUNCTIONS
6- GFUNCTIONS

7-M FUNCTIONS

Pressing thedesired number will display pageswhich explainthevariousfunctionsavailableto
the CNC and how they are programmed. Once the appropriate page is accessed, press the
[HEL P] key tocontinuewritingtheblock. Thecursor will reappear and theinformationrequired
will stay on the screen.

Supposing, for example, that when editing a program it is desired to program in a block the
canned cyclefor rectangular pocket milling, the sequencewill be:

Press[HELP]
Press?2

Press| @

Press4

If the[HEL P] key isthen pressed, the cursor will appear and it becomes possible to write the
block, observing on the screen the meaning of the various parameters of the selected function.

When thewriting of the block iscompleted, pressing ENTER storesthe block in the memory
and the standard display of editing modeswill appear on the screen.

If, while any page of the assisted programming is on the screen, it is desired to return to the
standard display mode, therearetwo possibilities:

a) When nothing iswritten in the block, pressRECALL if the cursor isdisplayed (if itisnot,
press[HEL P]).

b) When some information is already written in the block, if the cursor is displayed, press
ENTER or DELETE.
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SPECIAL ASSISTED PROGRAMMING

During theedition of acanned cycle, whenever the corresponding preparatory function key has
been pressed, when the [HEL P] key is pushed, the information corresponding to this canned
cyclewill appear directly on the screen highlighting the parameter to be introduced.

Oncethevalue has been introduced and in order to be ableto continuewith the edition of new
parameters, it isnecessary to pressthe ENTER key.

Ifitisnot requiredto programany parameter, aslongasitisnot obligatory todoso, theDELETE
key must be pressed.

Asin the case of normal programming, the CL key deletes one character at a time and the
DEL ETE key deletes the whole value given to the current parameter.

Atany timeduringthistypeof programming, if the[HEL P] functionkey ispressed, thecontrol
changesover to the normal assisted programming.
3.6.7.5. Save a program being edited (only on modelswith 512 Kb of memory).

Models having 512 Kb of part-program memory (MK, MGK, MSK, GPK, MIK, MGIK,
MSIK, GPIK) have an additional RAM memory for program editing and modification.

Theprogram, or portion of it, being edited isentered againin memory when exiting the editing
mode.

If, for any reason, the CNC | oses power whileediting aprogram, all thedatastoredintheRAM
memory will belost. Inother words, all the changesmadeto the programwill belost but not the
programitself.

Toavoidthisproblem, press[SAVE] onceinawhile so the CNC storesthe current changesin
the user memory.

3.6.7.6. Copying a program.

Thisfeature allows an existing program to be copied in the CNC memory, by designating it a
number whichisdifferent fromtheoriginal.

Todo this, pressfirst [PROGram DI Rectory] and then the [COPY] key.

The CNC will ask which number isthat of the source program and whichisthe onefor the new
program. After keying in each of them the ENTER key must be pressed.

Should there be no number keyed in asthe original program, asthereisanother program with
the same number in the memory and the one keyed in asbeing new, or if thereisnot sufficient
memory inthe CNC, amessage will be displayed indicating the cause.
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3.7.

MODE 7: PERIPHERALS

Thisisused for transferring part programs or machine- parameters from/to peripherals. The
method of working in thisoperating modeisasfollows:

3.7.1. Selection of the operating mode PERIPHERALS (7)

- PressOP MODE
- Presskey 7. The screen will display:

PERIPHERALS

0.RECEIVEFROM CASSETTE
1.SENDTOCASSETTE
2.RECEIVEFROM GENERAL DEVICE
3.SEND TOGENERAL DEVICE

4 CASSETTEDIRECTORY
5.DELETECASSETTEPROGRAM

6. DNC ON/OFF

Atention:

A

To enable any of the operations 0,1,2,3,4 and 5, which are displayed in the
PERIPHERAL Smode, to becarried out, point 6 (DNC ON/OFF) must be
OFF (the highlighted message OFF will be displayed). If the highlighted
message displayed isON, presskey 6.

The CNC must be OFF when connecting/disconnecting peripheral units.

When usingtheFA GOR cassetterecorder, parameter P607(4) must beset to
0.
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3.7.2. Entering a program from the FAGOR cassette recorder (0)

- Pressthe O key. The screen will display:
PROGRAM NUMBER: P
- Keyinthenumber of the programto beread in. If 99999 isentered, the CNC getsready
to accept machine-parameters, the decoded M’s functions table and the table of

leadscrew compensation parameters.
Should a PLC | be fitted, the PLC user program will be kept together with the above.

- PressENTER. Four possibilities:
a) A program exists in the control’s memory with the same number. The screen will

display:
ALREADY EXISTSIN MEMORY

DELETE?
If deletion is not wanted:
- Press any key other than Y. Return to the state in section 3.7.1.

If deletion is wanted:

- Press Y. The screen will display:

PROGRAM NUMBER: P——DELETED

From this moment the program starts to be transferred from the cassette, taking place
as described in possibility c).
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b) The program selected does not exist on the tape.

On starting to transfer from the cassette, if the program does not exist on the tape:

DOESNOT EXIST IN THE CASSETTE

- Press[CONTINUE]. It returns to the status of section 3.7.1. or,

- Press OP MODE. The operating mode menu will appear.

¢) The program selected exists on the tape and not in the CNC memory.

The transfer is carried out normally. During this process the screen will display:
RECEIVING

- If in the program being read there is any erroneous block number (example, NXxxxXx)
the screen will display:

PROGRAM NUMBER: P—— RECEIVED
INCORRECT DATA RECEIVED
N XXXXX

In this case, only the part of the program up to the erroneous block is memorized. It
is recommended to delete the whole program.

- If the numbering of the blocks of the program transferred is correct:
PROGRAM NUMBER: P—— RECEIVED
That means that the CNC carries out a syntactic test of the program. If there is any

programming error the relevant error code and the affected block are displayed and the
program is loaded completely.

d) If the part program memory is locked, or the machine- parameters memory in case of
(P99999), the status in section 3.7.1. is re-established.
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3.7.2.1. Transmission errors

- If during transmission TRANSMISSION ERROR appears on the screen, thisindica-
tes that the transmission is not correct.

- If during transmission INCORRECT DATA RECEIVED appears on the screen.

This indicates that there is an incorrect character on the tape, or a non permitted block
number has been written.

Atention:

Thelid of the cassette recorder should be open when turning the unit ON/
OFF to prevent tape damage.

3.7.3. Transfer of a program to the FAGOR cassette recorder (1)

- Presskey 1. The screen will display:
PROGRAM NUMBER: P ——-

- Key-in the number of the program to be transferred.

If P99999isentered, the CNC getsready to transmit machine- parameters, M functions
decoded table and the leadscrew error compensation table.

- PressENTER.
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Three possibilities:
a) The selected program does not exist in the CNC memory. The screen will display:

DOESNOT EXIST IN MEMORY
- Press[CONTINUE]. We return to the status of section 3.7.1. or,
- Press OPERATE MODE. The operating mode menu will appear:
b) Thereisaprogram with the samenumber onthetape. When pressing ENTER thescreen
will display:
ALREADY EXISTSIN THE CASSETTE
DELETE?
If deletion is not wanted:

- Press any key other than Y. This returns to the status of section 3.7.1.

If deletion is wanted:
- Press Y. The screen will display:

PROGRAM NUMBER: P——DELETED

From this moment, the program starts to be transferred to the cassette, taking place
as described in possibility c).

¢) The selected program exists at the CNC but not on the tape.

The transfer takes place normally. During this process the screen display:
SENDING
On completion the following text will appear:

PROGRAM NUMBER: P—— SENT

3.7.3.1. Transmission errors

Same as section 3.7.2.1.
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3.7.4. Enteringaprogramfromaperipheral other thantheFAGOR cassetter ecor der (2)

Same as section 3.7.2. (by means of an FAGOR cassette) except that the 2 key must be
pressed and a new error message may appear: MEMORY OVERFLOW

This indicates that CNC memory is full. The part of the program for which there was
capacity will have been recorded in the CNC.

Atention:

To enter aprogram from a peripheral other than the FAGOR cassette, the
following points must be taken into account:

The first thing that must be read after a seriesof NULL isa% followed
by the program number (99999 indicates machine- parameters). Followed
by LF.

A Theblocks areidentified by an N located at the beginning of theline, i.e.
immediately after a LINEFEED. If anything is written between the

LINEFEED and the N, thiswill not betaken astheindicator of the block
number, but as an extra character.

Spaces, the RETURN key and the + sign are not taken into account.

The program ends with a series of more than 20 NULL, or with the
character ESCAPE or EOT.

3.7.5. Transferring a program to a peripheral other than the FAGOR
cassette recorder(3)

Same as section 3.7.3. (by means of an FAGOR cassette) except that the 3 key is pressed.
The CNC ends the program with the character ESC (ESCAPE).
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3.7.6. FAGOR cassettedirectory (4)

- Press the 4 key. The screen will display:

. number of programs on the tape with the number of characters.
. humber of free characters on the tape.

- Pressing [CONTINUE] returns to the status of section 3.7.1.

3.7.7. Deletion of a FAGOR cassette program (5)

- Press the 5 key. The screen will display:
PROGRAM NUMBER: P
- Key in the number of the selected program.

- PressENTER.

Once the program has been deleted, the screen will display:

PROGRAM NUMBER: P——DELETED

- Press [CONTINUE]. The status of section 3.7.1. returns or,

- Press OP MODE. The operating modes list will appear.
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3.7.8. Interruption of the transmission process

In this operating mode (PERIPHERAL S) any transmission process may be interrupted
by pressing CL.

The screen will display:

PROCESS ABORTED

3.7.9. DNC. Communication with a computer
The CNC incorporates a DNC feature which allows two-way communication with a host
computer to perform the following functions:
. Directory and program deletion commands.
. Transfer of programs and tables.
. Execution of infinite programs.
. Machine’'s remote control.
. Advanced DNC system’s status report.
To activatethe DNC feature, P607(3) must be 1. Also, PERIPHERAL S(DNC ON/OFF)

mode 6 must show the highlighted message ON. Otherwise, press 6. See DNC manual for
more detailed information.

In PERIPHERAL S operating mode (7), every time RESET is pressed, the CNC returns
to power-on conditions.
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3.8. MODE 8: TOOL OFFSET AND ZERO OFFSETS G53/G59

Thisisused to enter into the memory the dimensions (Ilength and radius) of up to 100 tools
and the values of up to 7 zero offsets (G53-G59).

The method of working in this operating mode is as follows:

3.8.1. Selection of the operating mode TOOL OFFSET (8)

- Press OP MODE
- Press the 8 key. The screen will display:

TOOL OFFSET/G53-G59

TOO R— . —- L— . —-
| — . — K- —
Tl R— . —- L— . —-
| — — K —r L —ee
T2 R— . — L— . —-
| — . —— K —- —

3.8.2. Read-out of tool table

If aread-out iswanted of the dimensions of atool which does not appear on the screen,
there are two methods:

a) . Key in the number of the tool.
. PressRECALL.

b) . Press B or B (located to theright of the screen) to movethetool sdisplayed
back and forth, until the required tool is reached.
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3.8.3. Entering the dimensions of the tools

- Key in the number of the tool. This will appear on the lower left of the screen.

- Press R.

- Key in the value of the radius of the tool. Max. value:
+/- 999.999 mm or +/-39.3700 inch.

- Press L.

- Key in the value of the length of the tool.
Max. value:+/-999.999 mm or +/-39.3700 inch.

- Press 1. Key initsvalue.
M aximum value +/-32.766 mm or +/-1.2900 inches.

- PressK. Key initsvalue
M aximum value +/-32.766 mm or +/-1.2900 inches.

- Press ENTER. (If what iswritten is correct). The values are entered into memory.

3.8.4. Moadification of tool dimensions

[) During the writing process

a) Modification of characters

If during the writing of the dimensions of atool already written has to be modified

(R,L,I,K or any number):

- Usethe @ @ keys to place the cursor on the character to be modified or

deleted.

- To modify, simply key in the new character. To delete it, press the CL key.

- If DELETE is pressed, the characters to the right of the cursor will be deleted.
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b) Insertion of characters

If during thewriting of the dimensions of atool acharacter hasto be inserted within
that block:

- Usethe @ keysto place the cursor at the point where the new character
is to be inserted.

Press INS. The portion of the block that follows the cursor starts blinking.

Key in the new characters required.

Press INS. The blinking stops.

I1) Dimensions already entered in memory
- Key in the tool number concerned.
- PressRECALL.
- Proceed as in the previous item.
- Press ENTER. The modified dimensions are entered into the memory.

- If during the programming of a block the CNC fails to respond to any key pressed,
it means that there is something incorrect in what is being entered.

- A block that has been written can be completely erased by pressing DELETE, if the
cursor is situated at the beginning of the block.

3.8.5. Change of measuring units

Every timethe| key is pressed the measuring units change from mm to inches and vice-
versa.
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3.8.6. Zero offsets G53/G59

In the same operation mode (8) if the key G is pressed the screen will display:

TOOL OFFSETS/G53-G59

G53V -eemom W——  — X —n . —-
Y— —Z —  —

G54V - . -- We——  — X — . —
Y— —Z —  —

G55V - W ——  — X —— . —
Y——Z— . —

3.8.6.1. Read-out of zero offset table

If areadout is wanted of the values of a zero offset which does not appear on the screen,
there are two methods:

a) Key in the number of the zero offsets (G53/G59)
Press RECALL

b) Press B or B to move the zero offset displayed back and forth until the
required one is reached.
3.8.6.2. Entering zer o offsets values

- Key in the number of the zero offset (G53-G59).
- Write the desired values for W,X,Y ,Z.
- PressENTER.

Atention:

Th_e values of W, X,Y,Z are referred to the machine reference zero
! j : point.

8025/8030 CNC OPERATING MANUAL 61



3.8.6.3. Modification of zer o offset values

Same as 3.8.4.

3.8.6.4. Change of measurement units

Same as 3.8.5.

3.8.7. Return tothetool offset table

When the zero offset table is being displayed, the tool table can be recovered by pressing
T.

3.8.8. Complete deletion of tool offsets or zero table

-KeyinK,J,I.

- PressENTER.

The displayed table is completely erased.

In mode 8 (G53/G59 tool table), press RESET to revert the CNC to initial conditions.

3.9. MODE 9: SPECIAL MODES

The information on this sectionisinthe INSTALLATION AND START UP
MANUAL.
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3.10. GRAPHICS

CNC 8030 model MS or MG have GRAPHIC REPRESENTATION and by means of
this feature the tool path can be displayed on the CRT, asthe program is being executed.

This feature can be applied in one of the following modes: AUTOMATIC, SINGLE
BLOCK, TEACH IN, DRY RUN.

In DRY RUN mode, if THEORETICAL PATH (4) is selected, the system checks the
program and displays the theoretical tool- center’s path in solid lines, ignoring its
dimensions.

Nevertheless, if mode O or 1 is selected in the same operating mode (DRY RUN), thetool
center’s path will be displayed in dotted lines.

If, when executing a program in DRY RUN operation in modes 0,1 or 4, there is a block
involving movement plusthefunction (Tx.x) therelevant path will not be displayed unless
the machine is a machining center.

In the remaining modes, the tool’s real path is displayed in dotted lines. The distance
between dots varies according to the value of F.
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3.10.1. Display area definition

Prior to the representation of graphicsonthe CRT, the display areamust be defined before
the program is run. To do this, after selecting the desired operation mode.

- Pressthe [GRAPHICS] key.
- Pressthe [DEFINE AREA-G] key.

At thistimethe CNC askswhich arethe viewsrequired for viewing. Press Y/N toidentify
desired/not desired views. The CNC displays then the four possible views:

- XY plane
- XZ plane
- YZ plane
- Three-dimensional

Key in the coordinate values (X,Y and Z) of the point desired to be at the center of the
screen, and the width of the image. Press ENTER after every value.

The display area definition is lost when the CNC is turned OFF.
To display the desired view (max. 3 of the possible 4) press:
[XY] for X-Y plane
[XZ] for X-Z plane
[YZ] for Y-Z plane
[3D] for three-dimensional

Then, execute the program; the position and size of the graphic will depend on the values
given to the center point and width.

The coordinate values of the point being displayed are shown at the top of the CRT. The
value of the width is displayed at the bottom.

When a program is being runinthe DRY RUN operating mode, it is possible to vary the
speed the diagram is drawn on the screen, by means of the FEED RATE switch.
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3.10.2. Zooming (windowing)

The CNC hasaZOOM function by which entire graphics or parts of them can be enlarged
or reduced by this feature. To use this ZOOM function the program must be either
interrupted or completed.

Press the key which corresponds to the view in which the zooming is desired. Then press
[ZOOM] and a rectangle identifying the window will be displayed over the existing

graphic.

Its dimensions can be altered pressing or EJ on thefront panel and its position by
using cursor moving keys.

The coordinate values of the window’s center and the width and the percentage are
displayed on the CRT. The display of values can be useful to check the coordinate values
of a particular point (by placing the center of the window over it) and also to measure
distances between two points.

If [EXECUTE] is pressed, the windowed area will fill the CRT.

Using the FEEDRATE override knob, the graphic drawing speed can be altered.

To repeat the whole ZOOM sequence, start by pressing [ZOOM] as before.

To exit the ZOOM mode and continue, press [END].
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3.10.3. Redefinition of the display area by the ZOOM function

With the ZOOM function active after pressing [ZOOM], if ENTER is pressed
[EXECUTE] the position and width of the rectangle override the previous values given
to the display area when it has been defined.

The position and the size of the graphic can thus be altered.

Atention:

It is recommended that a sufficiently large width be assigned to the
display area the first time it is defined to guarantee that the complete

graphic will be displayed on the screen and then ZOOM in to center it
A and enlarge it.

WhentheZOOM functionisused, it isnecessary to bear in mind that the
CNC will keep information on approximately the last 500 blocks with
movement which have been executed, therefore, if the programme has
more blocks with movement, only those retained will appear in the new
diagram.

3.10.4. Deletion of graphics

Press DELETE to erase the graphic displayed, once the program has been executed or
interrupted.

3.10.5 Graphic representation in colour (CNC 8030 M S)

Whenever only one of the 4 views possible have been selected, every time the Tool (T2)
is changed, the path will be drawn in a different color (3 colors).
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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.

Theorderinwhichthepart-programsarestored inmemory areshowninthepart-programdirectory. If during
the execution of a program, anew oneis edited, this new one will be placed at the end of the list.

Too many digits when defining a function in general.

A negative value has been assigned to a function 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 negative number.

Parameter value too large

M41, M42, M43 or M44 has been programmed.

More than 7 "M" functionsin a block.

This error occursin 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 alone in a block.

The called subroutine or block does not exist or the block searched by means of special function F17 does not
exist.

Thiserror 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.
Thiserror 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 adefinition 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 anon-existent external tool (the number of
toolsis set by machine parameter).

Too large avalue assigned to afunction.

Thiserror isoften issued when programming an F valuein 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
R
L
Tool radius value too large.
R>r
R R
R>r r

>

A movement of over 8388 mm or 330.26 inches has been programmed.

Example:  Being the X axis position X-5000, if wewant to moveit to point X5000, the CNC will issue error
33 when programming the block N10 X5000 since the programmed move will be;
5000 - (-5000) = 10000 mm.

Inorder to makethismovewithout issuingthiserror, it must becarried outintwo stagesasindicated
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 bebornein mindthat if G72isapplied only to oneaxis, thisaxismust be positioned at part zero (O value)
at the time the scaling factor is applied.

This error occursin 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.

The programmed arc does not go through the defined end point (tolerance 0.01mm) or thereisno arc that goes
through the points defined by G08 or G09.

This error isissued when programming atangential entry asin the following cases:

> There is no room to perform the tangential entry. A clearance of twice the rounding radius or greater is
required.

> |f the tangential entry isto be applied to an arc (G02, GO3), The tangential entry must be defined in alinear
block.

This error isissued when programming atangential exit asin the following cases:

> Thereisnoroomto performthetangential exit. A clearance of twicetherounding radiusor greater isrequired.

S~

%

> |f thetangential exitistobeappliedtoanarc (G02, G03), Thetangential exit must bedefinedinalinear 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 programmed in arow
without programming an M06 in between.

Thereisno disk inthe FAGOR Floppy Disk Unit, thereisno tapein the cassette reader or the reader head cover
is open.

Parity error when reading or writing afloppy 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 a CNC program by means of function G76.
> When trying to generate program P99999 or a protected program by means of function G76.

> |f function G76 is followed by function G22 or G23.

> If there are more than 70 characters after G76.

> |If function G76 (block content) hasbeen programmed without having programmed G76 P5 or G76 N5 before.
> If inaG76 P5 or G76 N5 type function does not contain the 5 digits of the program number.

> If whileaprogramishbeing generated (G76 P5 or G76 N5), itsprogram number ischanged without cancelling
the previous one.

> If while executing a G76 P5 type block, the program referred to is not the one edited. In other words, that
another one has been edited later or that a G76 P5 type block is executed while aprogram is being edited in
background.

Write-protected floppy disk or cassette.

Irregular floppy drive motion or sluggish tape transport.

Communication error betweenthe 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.

Thememory contentswill be kept for 10 more days (with the CNC off) from the moment thiserror 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:
> If while probing (G75) the programmed position is reached without receiving the probe signal.

> |f while executing a probing canned cycle, the CNC receives the probe signal without actually carrying out
the probing move itself (collision).

X axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwould
force the machine to go beyond limits.

Y axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwoul d
force the machine to go beyond limits.

Z axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or because abl ock hasbeen programmed whichwould
force the machine to go beyond limits.

W axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwoul d
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 axisfollowing 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 resets the 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 V axis parameters. The CNC resets the serial line RS232C machine parameters; "P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

V axistravel limit overrun.

V axisfollowing 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.

This error comes up when it is mandatory to search home on all axes after power-up. This requirement 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 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 W axis parameters. The CNC resets the 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 Z axis parameters. The CNC resets the 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 resets the 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 resets the serial line RS232C machine parameters. "P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity errorinM table. The CNCresetstheserial lineRS232C machineparameters: "P0=9600", "P1=8", P2=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 characters in memory.

Inside temperature limit exceeded.

Error in W axis leadscrew error compensation parameters. The CNC resets the serial line RS232C machine
parameters: "P0= 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: "P0= 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: "P0= 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: "P0= 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 nodesisincorrect.
> The LAN configuration has been changed. One of the nodesis no longer present (active).

When this error occurs, access the LAN mode, editing or monitoring, before executing a program block.
FAGOR LAN error. A nodeis 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. Anincorrect 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 occurswhen the main moduletakeslonger than half thetimeindicated in machine parameter "P741".
The internal CNC information requested by activating marks M 1901 thru M 1949 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 |eadscrew 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, onetriesto save thisinformation 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, peripheral or PC.

Then, proceed as follows to format the 512 Kb memory (when doing this, al 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:
Keyin: FM 512 and press [ENTER]

Once the 512 Kb memory is formatted, 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 analog 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

PROGRAMMING MANUAL

Ref. 9701 (in)



ABOUT THE INFORMATION IN THISMANUAL

This manual is addressed to the machine operator. It describes how to operate with this 8025
CNC.

It includesthe necessary information for new usersaswell as advanced subjectsfor thosewho
are already familiar with this CNC product.

It may not be necessary to read this whole manual. Consult the list of "New Features and
Modifications' which will indicate to you the chapters and sections describing them.

Consult the Comparison Tablein order to find the specific features offered by your particular
CNC model.

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

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

FAGORAUTOMATION, S.Coop. Ltda. reservestheright to modify the contents
of the manual without prior notice.
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8025/8030 MILL 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 asthe M model, but with dynamic graphics.
8025/8030 MS Oriented to Machining Centers (up to 5 axes).

Whenthe CNC hasanIntegrated ProgrammableL ogic Controller (PLCI), theletter 1" isadded
to the CNC model denomination: GPI, MI, 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. ... 6|6 |6 |6
LINGAI BXES ....veeveereiee e e e 4 | 4 | 4 5
ROLAIY @XES.......coiiiiieiiei i 21212 |2
INAIE ENCOTEN ........eeviieieiereee e 1/1 )1 |1
Electronic handwheels ..o 1/1 )1 |1
ProbDEINPUL .ottt st et X | X | x | X
Square-wave feedback signal multiplying factor, X2/X4 ..........ccccccveeene. X | X | X | X
Sine-wave feedback signal multiplying factor, x2/x4/10/x20 ................... X | x | x | X
Maximum counting resolution 0.001mm/0.001°/0.000Linch.................... X | X | X |X
Analog outputs (£10V) for axis SErvo drives ..........ccceveeereenreeeneenee 4|4 |4 |5
Spindle analog OULPUL (L0V) ...oovirverieieiniereeeeie e e e 1,11 |1
AXIS CONTROL
Axesinvolved in linear iNterpolations............cccevererenenene s 3133 |3
Axesinvolved in circular interpolations...........coooveeerereenenieieseneee e 21212 |2
Helical INterpolation ..........ccoueierire i e X | X | X | X
Electronic threading ........ccoeveiiinneniee e X | X | X
SPINAIE CONEFOL ...t e X | X | x | X
Software travel [IMItS ... X | x| x | X
INAIE OMTENTALION ....o.veeeceeieeietesr e X | x | x | X
anagement of non-servo-controlled Open-Loop MOtOr .........cccceeeveeneee X
PROGRAMMING
Part Zero preset Dy USEN ... X | X | X | X
Absolute/incremental Programming .............coccceeeeenennrnsee e X | x [ X | X
Programming in cartesian Coordinates ...........c.ceoevrueenerieenenieenesieeseseeene X | X | X | X
Programming in polar COOTdiNGLeS ...........coucvveireneenenieisreceeie et X | X | x | X
Programming in cylindrical coordinates (radius, angle, axis) ................... X | X | X | X
Programming by angle and cartesian coordinate...........cc.ceeveeverenernrennen, X | X | x | X
COMPENSATION
TOOl radius COMPENSALION .....covereieiriiieiree e X | X | X
Tool length compensation .............. X | X | X | X
L eadscrew backlash compensation. X | X | X |X
L eadscrew error compensation........ e | XX | X | X
Cross compensation (DEAM SAg) ......covreerireirireeree s X | X | x | X
DISPLAY ) ) )
CNC text in Spanish, English, French, German and Italian .. X | X | X |X
Display of eXecution time...........cccccoreinniiiccincece e | X ] X | X | X
PIECE COUNLES ...t X | X | X X
Graphic movement display and part Simulation ..............c.ccceieiiniciniennes X | X
Tool base PoSition diSPlay ..o X | X | X |X
Tool tip position disPlay .........ccccocoirriiiiiic X | X | X | X
Geometric programming @dE..........couveerereerereeree e X | X | x | X
COMMUNICATION WITH OTHER DEVICES
Communication VIaRS232C .........cccviriirineirineerieie s X | X | x | X
CommuniCation VIADINC .......c.oviiiirieiiineiiiieeseeese s X | x | x | X
Communication via RS485 (FAGOR LAN) ....ccooeivineirineeneecsieiens X | X | x | X
I SO program loading from peripherals........occoeeeeiiniienene e X | X | X | X
OTHERS
Parametric programming ...........coccoceenrise s X | X | X | X
MOEl AIGITIZING ...vcveveereiesecrecrereeres e X | X | X |X
Possibility of anintegrated PLC .........c.cooiiiieiiiiee e X | X | X | X
Sheetmetal tracing on LASER MaChines..........coeovveeinneiinneenneinenas X
JiG GHINAEr e e e X




PREPARATORY FUNCTIONS

GP| M MGl MS
AXES AND COORDINATE SYSTEMS
XY (Glz() [aNE SEECHION ... X X| x| X
XZ and plane selection (G18,G19) ......c..coueiereeseeneiiniereeeeee e X x| x| X
Part measuring units. Millimeters or inches %G?O,G?l) ............................. X X| x| X
Absolute/incremental éJrogrammi NG (G90,GO1) ....ccevveiiiriiieeeeee e X X| x| X
Independent aXiS (GBD5) .....c.veererieeririeeriirieerie e e X X| x| X
REFERENCE SYSTEMS
Machine reference (home) search (G74) .......covceveeenncenneeenneeeeeees X x| x| X
Coordinate preset ( 928 ............................................................................. X X| X| X
Zer0 OffSetS (G53...G59) .....cvcviiiiiiiii s Xl X| x| X
Polar origin Preset (G93) .....c.ccieieriirie e X X| x| X
Store current part Zero (G31) ......cceverererieirerieere et X X| x| X
Recover stored part Zero (G32) .....oocevererenerieeieree e X X| x| X
PREPARATORY FUNCTIONS
FEEOrate F .o X X| X| X
Feedrate in mm/min. or inches/minute (G94) .........cccoovvinenncnenecnenee X X| x| X
Feedrate in mm/revolution or inches/revolution (G95) ........c.ccccceveiviennnne X X| x| X
Constant surface SPEed (G96) ..........covrereererieere et X X| x| X
Constant tool center speed (G97) ... X X| x| X
Programmabl e feedrate override (G49) .......ccoveovrereeernreneneneenneeseeneeees X X| x| X
Spindle speed ésg ........................................................................................ X X| X| X
SVAUETTMIL (GO2) ...t e e X X| x| X
Tool and tool offset SEIECtiON (T) ...ovvevererereeieree e X X| x| X
AUXILIARY FUNCTIONS
Program stop (MOO) .......cecuriciiiiiiiiie s X X| x| X
Conditional program Stop (MOL) .......cccoveerererenerieiese et X X| x| X
End of program (M02) .......coccceiiiiiiiisie et X X| x| X
End of program with return to first block (M30) .....ccccovvvivennicnirecnee X x| x| X
Clockwise spindle start (M03) ..o X x| x| X
Counter-clockwise spindle start (M04) ........occovvreerneinneeerneeeeereees X x| x| X
SPINAIE SIOP (MO5) ...ttt e e X X| x| X
Tool change in machining centers (M0B) .........c.vvevrnreeerrmeinenreenereeenennas X x| x| X
Spindle orrentation (M19) .........cocciiieieieriesereeee e e X X| x| X
Spindle speed range change (M41, M42, M43, M44) .......cccoceeneneceniennn. X x| x| X
Functions associated with pallets (M22, M23, M24, M25) .......cccccvevnnnene X[ X| X
PATH CONTROL
Rapid traVerse (GOO) .......cceeeeeereerierie et sresee e s see b e e e e e X X/ x| X
Linear interpolation (GOL)..........cccouvirrerinieiniieeesieee s X X/ x| X
Circular interpolation (G02,G03) ..........cccccerenne, s X x| x| X
Circular interpolation with absolute center coordinates (G06) ................. X X x| X
Circular path tangent to previous path (G08) ...........c.ccccevieciinciniicnne, X X/ x| X
Arc defined by three points (G09)......... et X x| x| X
Tangential entry at beginning of a machining operation SGS?) .............. X X/ x| X
Tangential exit at the end of a machining operation (G38) ..........c.cccuveue. X X| x| x
Controlled radius blend (G36) ........cccoerererereeiererere e X X/ x| X
Chamfer (G39) ......c.coviuiiiiiirrrrr s X X x| X
Electronic threading (G33) .......cooiriireiineie e X[ X| X
ADDITIONAL PREPARATORY FUNCTIONS
DWEI] (GO K) ettt s s e X X/ x| X
Round and square corner (GO5, GO7) .......ccovvrmrrerineereennreenesrereneseeenennas X X/ x| X
Mirror image (G10,G11,G12) .........ccocceciiiriciiiricceses s X x| x| X
Mirror image a ong the Z aXiS (GL3) oo X X x| X
Scaling factor (G72) ..o X X/ x| X
Pattern rotation (G73) .....c.iociiirisrereinmnreesesree s X X x| X
Slaving/unslaving of axeﬁ(7 7, GT8) et X X/ x| X
Single block treatment (G47, G48) ........ XX XX
User error display (G30).................. . X[ X| X
Automatic block generation (G76) .. X
Communication with FAGOR Local Area Network (G52) X[ X| X




GP

MG

MS

COMPENSATION

Tool radius compensation %G40,G41,G42) ..............................................
Tool length compensation (G43,G44) ...
Loading of tool dimensionsinto internal tool table (G50) ........c.cccceunee.

X X X

X X X

X X X

CANNED CYCLES o

Multiple arc-pattern machining (G64) .........cccoeveerrinreerereeeseeeerenes
User defined canned cycle (G79) ......coooviveieierieeee e
Drilling CYClE (G8L) ......oeevirieiririeisie ettt e
Drilling cycle with dwell (G82) .........ccovrievercrereieieirrsrs e
Deep hole drilling cycle (G83) ...
Tapping CYcle (GBA) ..o
Rigid tapping CYCle (GBAR) .........cvvvireereireriirreree e
Reaming cycle (G85).............. s
Boring cycle with withdrawal in GOO 5686) ............................................
Rectangular pocket milling cycle (G87) ...
Circular pocket milling cycle (G8 % .........................................................
Boring cycle with withdrawal in GO1 (G89) ..........ccccvviiiniiiiiiccin,
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Date: February 1991

NEW FEATURES
AND
MODIFICATIONS

2.1 and newer

Softwar e version:

FEATURE MODIFIED MANUAL AND SECTION
Error 65 is not issued while probing (G75) Installation Manual Section 3.3.4
It is possible to select the home searching Installation Manual Section 4.6
direction for each axis

New 1, 2, 5, 10 resolution values for Installation Manual Section 4.1

sine-wave feedback signals of each axis

PLCI register access from the CNC

Programming Manual G52

Sheetmetal tracing on laser machines

Applications Manual

Jig Grinder

Applications Manual

Date: June 1991

Softwar e version: 3.1 and newer

FEATURE MODIFIED MANUAL AND SECTION
Repetitive emergency subroutine Installation Manual Section 3.3.8
New function F29. It takes the value of the Programming Manual Chapter 13
selected tool

Function M06 does not execute M19 Installation Manual Section 3.3.5

Greater speed when executing several
parametric blocksin arow.




Date: March 1992 Softwar e ver sion: 4.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
Bell-shape accel eration/decel eration control Installation Manual Section 4.7
Expansion of cross compensation Installation Manual Section 4.10
Rigid Tapping G84 R Programming Manual G84
Possibility to enter the sign of the leadscrew Installation Manual Section 4.9
backlash for each axis

Independent execution of an axis Programming Manual G65

Date: July 1993

Softwar e version:

5.1 and newer

FEATURE MODIFIED MANUAL AND SECTION
Double cross compensation Installation Manual Section 4.10
Linear and bell-shaped acc./dec. ramp Installation Manual Section 4.7
combination for the axes

Acceleration/decel eration control for the Installation Manual Section 5.
the spindle

Multiple arc pattern machining Programming Manual G64

Tool tip position display Installation Manual Section 3.3.5
The associated subroutine is executed before Installation Manual Section 3.3.5
the T function

The additional circular sections of a Installation Manual Section 3.3.8

compensated path are executed in GO5 or GO7

VGA monitor 8030 CNC.

Installation Manual

Chapter 1
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FEATURE MODIFIED MANUAL AND SECTION
Management of feedback with coded |o Installation Manual Section 4.6 & 6.5
Spindleinhibit by PLC Installation Manual Section 3.3.9
Handwheel management by PLC Installation Manual Section 3.3.3
Rapid (JOG) key simulation viaPLC PLCI Manual

Non-servo-controlled open-loop motors Applications Manual

Function G64, multiple machining in an arc. Installation Manual Section 3.3.9
To be selected by machine parameter.

Initialization of machine parameters after

memory |oss.

Date: September 1995 Software version: 6.0 and newer

FEATURE MODIFIED MANUAL AND SECTION
512 Kb of part-program memory Operating Manual Section 3.6
When conditional input (block skip) active

while in JOG mode, the key isignored Installation Manual Section 1.3.6
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SAFETY CONDITIONS

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

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

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

Precautions against personal damage

Before powering the unit up, make surethat it is connected to ground
In order to avoid electrical discharges, make surethat all the grounding connections
are properly made.

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

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

Precautions against product damage

Working environment
Thisunitisready tobeusedin Industrial Environmentscomplyingwiththedirectives
and regulations effective in the European Community

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

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

This unit complies with the European directives on electromagnetic compatibility.
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.

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)
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Protections of the unit itself

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

All the digital inputs and outputs are protected by an external fast fuse (F) of 3.15
Amp./ 250V. against over voltage and reverse connection of the power supply.

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

Precautionsduring repair

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

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

Safety symbols

Symbols which may appear on the manual
WARNING. symbol

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

Symbolsthat may be carried on the product
WARNING. symbol

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

"Electrical Shock™ symbol
It indicates that point may be under electrical voltage

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

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

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

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

3.- Wrap the unit in a polyethylene roll or 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.- Sedl the cardboard box with packing tape or industrial staples.

Introduction-5



FAGOR DOCUMENTATION

FOR THE 8025/30 M CNC

8025M CNC OEM Manual

8025M CNC USER 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 Manual describing how to instal the CNC in the Local
Area Network.

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

Is directed 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 Manua 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

PLCI Manual

DNC-PLC Manual
FLOPPY DISK Manual
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software to communicate with the 800 without using the DNC25/30 software..
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.

Is directed to people using the optional communications software: DNC-PLC.

Isdirected to people using the Fagor Floppy Disk Unit and it shows how to use
it.



MANUAL CONTENTS

The Programming manual consists of the following chapters:

Index.

Comparison table of FAGOR models: 8025 M CNCs

New Features and modifications.

Introduction Summary of safety conditions.
Material returning conditions.
FAGOR documentation for the 8025 M CNC.
Manual contents

Overview

Writing a program

Program format

Program blocks

Preparatory functions

Coordinate programming

Feedrate programming

Spindle speed and orientation

Tool programming

Auxiliary functions

Subroutines

Parametric programming

Machining canned cycles

Error codes
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1. OVERVIEW

The CNC can be programmed both fromitsfront panel and from external peripherals(tape
reader, cassettereader/recorder, computer etc.). Thememory capacity for part programming
is32K character sinthisCNC thepart programs can be entered infour different operating
modes:

2-PLAY BACK
3-TEACH IN

6- EDITING
7-INPUT-OUTPUT

In mode 7, the programs are transferred to the CNC from any external peripheral (RS 232
C). Inthe other modes, the programs are entered directly from thefront panel of the CNC.
This means that the programming can be carried out both at the machine and at aremote
location, e.g. in a programming office.

In the PLAY BACK mode, the axes are shifted manually (Jog) and the coordinates
reached are then entered as the program coordinates.

Inthe TEACH IN mode, ablock iswritten and executed and then entered as part of the
program.

In the EDITING mode, the complete program is recorded and then executed.

1.1. EXTERNAL PROGRAMMING

If the programming isto be carried out by means of an external peripheral, SO code must
be used. % will initiate the program, followed by the program number (five digits,
followed by the characters, RT or LF and the N of the first block). ReTurn or LineFeed
must be used after each block prior to the N of the beginning of the following block.

To end the program the characters ESCape (ESC) or End Of Tape (EOT) or a series of
20 nul characters (ASCII 00) must be used.
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1.2. TEXT PROGRAMMING

Comments to be displayed on the CRT must be written between parenthesis ().
(43 characters maximum, parenthesis included).
The comment must be written at the end of the block, that is:

N4 G.. X.. F.. M.. (comment).

If the first character in parenthesisis an asterisk (* Comment) the comment will blink on
the screen.

An EMPTY comment () cancels the display of the previous one.

1.3. DNC CONNECTION

Every CNC offersasastandard feature, the possibility of working with DNC (Distributed
numerical control), enabling the communication between the CNC and acomputer to carry
out the following functions:

. Directory and deletion commands

. Program and table transfers between the CNC and acomputer

. Execution of infinite program

. Machine remote control

. Ability to supervise the status of the advanced DNC systems
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14. THE FAGORDNC

Communication program Commercialized in a 5.25" or 3.5" flexible diskette is an
application for the connection of FAGOR numerical controlsto a PC COMPATIBLE
computer with FAGOR Numerical Controls, using the DNC incorporated in those
controls.

Several CNC can be connected to the DNC through the RS 232 lines of these computers.

The operation modeisinteractive, with M ENUSwhich guidetheuser and simplify theuse
of this program.

The computer is used as a part-programs centralized STORAGE, avoiding the use of
awkward puncher tapes. This simplifies the version upgrading, allows to make safety
copies, listing and edition of part programs with inclusion of comments .....

The manual of DNC connection and the FAGORDNC communication can be requested
at this address.
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2. CREATING A PROGRAM

The machining program must be entered in aform acceptable to the CNC. It must include
all the geometrical and technological data required for the machine-tool to perform the
required functions and movements.

A program is built up in the form of a sequence of blocks.

Each programming block consists of:

N Block No.

G Preparatory functions
V,W,X,Y,Z Coordinate values

F Feedrate

S Spindle speed

T Tool No.

M Miscellaneous functions

This order has to be maintained within each block, although each block does not
necessarily contain all of these items.
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3. PROGRAM FORMAT

The CNC can be programmed in millimeters or in inches.
Metric format (in mm):

P(%)5 N4 G2V +/-4.3 W+/-4.3 X+/-4.3 Y+/-4.3 Z+/- 4.3 F5.5S4T2.2 M2
Format in inches:

P(%)5 N4 G2 V+/-4.3 W+/-3.4 X+/-3.4 Y+/-3.4 Z+/-3.4F5554T2.2 M2

+/- 4.3 Meansthat a positive or negative figure with up to four digitsto the |l eft of
the decimal point and three to the right may be programmed.

+/- 3.4 Meansthat a positive or negative figure with up to four digitsto the |l eft of
the decimal point and three to the right may be programmed.

4 Meansthat only apositive integer (no decimals) of up to four digits may be
programmed.

2.2 Meansthat only apositivevalue of up to two digitsto theleft and two to the
right of the decimal point may be programmed.
The CNC can control up to 5 axes (V,W,X,Y,Z) depending on the type of machine used.

Programming in the sameblock of the 5th axisV, of the 4th axisW and the one associated
with both, which isindicated in the machine parameter P11, isincompatible.

The 4th axisW can bereplaced with the 5th axisV in the different programming formats
which are indicated in the manual.

Throughout this manual the format corresponding to each function will be enumerated,
as well as the meaning of the different parameters used.
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3.1. PARAMETRIC PROGRAMMING

It is also possible to program in ablock any function by parameters, except the program
number, the block number, G functions, in the same block of another piece of data, such
as: G4K..;G22N..;G25N.. etc in such away that , when executing the block, the function
takes the current value of the parameter.

Combinations of fixed values and parameters can be programmed in the same block, e.g.:
N4 GP36 X37.5 YP13 FP10 S1500 TP4.P4 MP2

The CNC has 255 arithmetic parameters (PO0/P254). (See chapter 13 of this manual,
Parametric Programming,).
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4. PROGRAM NUMBERING

Every program must be numbered between 0 and 99998.
This number must be entered at the beginning of the program, before the first block.
If the program is entered from an external peripheral, the symbol % is used, followed by

the number required and the pressing of LF or RT or both followed by the N of the first
block.

5. PROGRAM BLOCKS

5.1. BLOCK NUMBERING

The block number is used to identify each of the blocks that make up a program.
The block number consists of the letter N followed by a figure between 0 and 9999.
This number must be written at the start of each block.

Blocks may be given any number between 0 and 9999 except that no block may be given
alower number than the blocks preceding it in the program.

It is advisable to avoid giving blocks consecutive numbers, so that new blocks can be
interposed where required.

If the CNCisprogrammed fromitsfront panel, blocksareautomatically numbered in steps
of 10. The automatic numbering can be manually altered.
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5.2. CONDITIONAL BLOCKS

There are two types of conditional blocks:

a) N4 Standard conditional block

If next to the block number N4 (0-9999), a decimal point (.) is written, the block is
characterized asanormal conditional block. That meansthat the CNC will executeit, only
if the relevant external signal (enabling input for conditional blocks) is activated.

During many program execution, the CNC readsfour blocksahead the one being executed,
so the external signal is to be activated, at least during the execution of the fifth block
previous to the conditional block, for its execution to be carried out.

b) M4 Special conditional block

If next to the block number N4, two decimal points (..) are written, the block is
characterized asaspecial conditional block, in other words, the CNC will executeit, only
if the relevant external signal (enabling input for conditional blocks) is activated.

In this case, it is enough to activate the external signal (conditional input), during the
execution of the block previous to the special conditional block, for its execution to be
carried out.

The N4.. special conditional block, cancels G41 or G42 tool radius compensation.
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6. PREPARATORY FUNCTIONS

The preparatory functionsare programmed by meansof theletter G followed by two digits
G2).

They are always programmed at the start of the block and are used to determine the
geometry and operating state of the CNC.

6.1. TABLE OF G FUNCTIONSUSED AT THE CNC

(Modal) GOo*
GO1

(Modal) GO2
(Modal) GO3
GO4
(Modal) GO5
G06
(Modal) GO7*
G08
G09
(Modal) G10*
(Modal) G11
(Modal) G12
(Modal) G13
(Modal) G17*
(Modal) G18
(Modal) G19
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30
G31
G32
Modal) G33

: Positioning (Modal)

: Linear interpolation

: Clockwise circular helical interpolation

: Counter-clockwise circular helical interpolation
: Dwell, duration programmed by means of K
: Round corner

: Circular Interpolation with absolute center coordinates
: Square corner

. Arc tangent to previous path

: Arc programmed by three points

: Cancellation of mirror image

: Mirror image on the X axis

: Mirror image on the Y axis

: Mirror image on the Z axis

. Selection of the XY plane

. Selection of the XZ plane

: Selection of the YZ plane

: Call for standard subroutine

: Call for parametric subroutine

: Definition of standard subroutine

: Definition of parametric subroutine

: End of subroutine

: Unconditional jump/call

: Conditional jump/call if zero

: Conditional jump/call if different from zero
: Conditional jump/call if smaller than zero

: Conditional jump/call if equal to or greater than zero
: Display error code defined by K

. Store present program’ s datum point

: Retrieve datum point stored by G31

: Threadcutting
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G36
G37
G38
G39
(Modal) G40*
(Modal) G41
(Modal) G42
(Modal) G43
(Modal) G44*
(Modal) G47
(Modal) G48*
G50
G52

: Automatic radius blend

: Tangential approach

: Tangential exit

: Chamfering

: Cancellation of radius compensation

. Left hand radius compensation

: Right hand radius compensation

: Length compensation

: Cancellation of length compensation

. Single block treatment

: Cancellation of single block treatment

: Loading of the values in the tool offset table
: Communication with FAGOR LOCAL AREA NETWORK

(Modal) G53-G59 : Zero offsets
G64

G65
(Modal) G70
(Modal) G71
(Modal) G72
(Modal) G73

G74

G75

G75 N2:

G76
(Modal) G77
(Modal) G78*
(Modal) G79
(Modal) G80*
(Modal) G81
(Modal) G82
(Modal) G83
(Modal) Gg4
(Modal) G85
(Modal) G86
(Modal) G87
(Modal) G88
(Modal) G89
(Modal) G90*
(Modal) G91
GO2
G93
(Modal) Go4*
(Modal) G95
(Modal) G96
(Modal) G97*
(Modal) Gog*
(Modal) G99

: Multlple arc pattern machining cycle

. Independent axis execution

: Programming in inches

: Programming in millimeters

. Scaling factor

. Pattern rotation

: Automatic search for machine reference
: Probing

Probing canned cycles

: Automatic block generation

: Coupling of 4th axis W or 5th axisV with associated axis
: Cancellation of G77.

. User defined canned cycle

: Cancellation of canned cycles

: Drilling canned cycle

: Drilling canned cycle with dwell

: Deep drilling canned cycle

: Tapping canned cycle

: Reaming canned cycle

: Boring canned cycle with GOO withdrawal

: Rectangular pocket canned cycle

: Circular pocket canned cycle

: Boring canned cycle with GO1 withdrawal

: Programming of absolute coordinates

: Programming of incremental coordinates

. Preselection of coordinates

: Preselection of polar origin

: Feedrate F in mm/min. (inches/min.)

. Feedrate F in mm/rev. (inches/rev.)

: Constant surface feed

: Constant surface speed at the center of the tool

: Tool return to starting plane on completing a canned cycle
: Tool returnto reference (approach) plane on completing acanned cycle

10
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Functions G75 N2 and G76 are only available on the model 8025/30 M S model.

M odal means that once the G functions have been programmed they remain active until
cancelled by another G which is incompatible or by M02,M30,EMERGENCY or
RESET.

The G functions marked * are those which the CNC assumes on being turned on or after
executing M 02 or M 30 or after an EMERGENCY or RESET. Whether GO5 or GO7 is
assumed will depend on the value assigned to P613(5).

All the G’s required may be programmed in any order in the same block, except
G20,G21,G22,G23,G24,G25,G26,G27,G28,G29,G30,G31,G32,G50,G52,G53,G59,G72,G73,G 74
and G92 which have to be alone in a block.

If incompatible G functions are programmed in the same block, the CNC assumesthe one
programmed last.
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6.2. TYPESOF MOVEMENT
6.2.1. GO0O. Positioning

The movements programmed following GOO are executed at rapid feedrate set during the
final adjustment of the machine by means of the machine-parameters.

There are two different ways of movement in G0OO, depending on the value applied to
P610(2) machine- parameter.

a) Path not controlled. P610(2)=0

Therapidfeedrate valueisindependent for each axis, thus, the path isnot controlled when
more than one axis move at the same time.

b) Vectored G00. P610(2)=1

Inthiscasetheresultant pathisalwaysastraight line between theinitial andthefinal point,
no matter the number of axes that are moving.

a) P610(2)=0 b) P610(2)=1

Yi YA

300+ 3004

100 100

MPM001

Initial point X100 Y 100
N4 GO0 G90 X400 Y 300
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In GOO movements, P4 machine-parameter can be used to identify whether the feedrate
override knob operates between 0% and 100% or isfrozen at 100%.

When the CNC is turned on, after executing M 02/M 30 or after an EMERGENCY or
RESET, the CNC takes the code GO0 on. The code GO0 is modal and incompatible with
G01,G02,G03 and G33.

GO0 function can be programmed with G, GO or G0O.

When programming GO0 function, thelast F programmed isnot cancelled, that meansthat
when G01,G02 or GO3 is programmed again, the mentioned F is recovered.

6.2.2. GO1. Linear interpolation
The movements programmed after GO1 are performed in a straight line at the feedrate F
programmed.

When two or three axes move simultaneously, the resulting path isastraight line between
the initial point and the final point.

The machinemovesalong that path at the programmed feedrate F. The CNC calcul atesthe
feedrates of each axis so that the feedrate of the resulting path is the programmed F.

Example:

400

150 H

MPMOO2

\
\
\
\
\
|
I
150 S)

G01 G90 X650Y400 F150
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The knob on the front panel of the CNC (M.F.O.) can be used to vary the programmed
feedrate F between 0% and 120% or between 0% and 100%, according to parameter
P606(2).

If, during a GO1 movement, the RAPID FEED key is pressed, the movement will
be performed at twice the programmed feedrate it P606(2) is zero. The same thing will
happen when the external START input is activated if P609(7) is one. Function GO1 is
modal and incompatible with G00,G02,G03 and G33. Function GO1 can be programmed
asG1.

6.2.3. G02/GO03. Circular helical interpolation

GO02: Clockwise circular helical interpolation.
GO03: Counter-clockwise circular helical interpolation.
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6.2.3.1. Circular interpolation

The movements programmed following G02/G03 are performed in a circular path at the
programmed feedrate F.

Thedefinitionsof clockwise (G02) and counter-clockwise (G03) have beenfixed according
to the system of coordinates depicted below (right-hand or dextrogyratory system).

MPM003
+
N

+Y +7 +7

/\GOE /_\\GOE /\\GOE
er \/4603 \_/4603

+¥X +X +Y

MPMO03B

This system of coordinatesis referred to the movement of the tool over the part.
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Atention:

The direction of GO2 and G0O3 on the XZ plane can be changed by means
é of parameter P605(4).

If the system of |eft-hand coordinates is used, the directions of G0O2 and
GO03 are reversed.

Circular interpolation can only be carried out in the plane. The method of defining circular
interpolation is as follows:

Cartesian coordinates
XY plane
G17 G02 (G03) X+/-4.3Y+/-4.3 |+/-4.3 J+/-4.3 F5.4
XZ plane
G18 G02 (G03) X+/-4.3 Z+/-4.31+/-4.3 K+/-4.3 F5.4
YZ plane
G19 GO02 (GO03) Y+/-4.3 Z+/-4.3 J+/-4.3 K+/-4.3 F5.4
In the case of four-axis machines:
a) If the fourth axis (W) is incompatible with the X axis.
WY plane
G17 G02 (GO03) W+/-4.3 Y+/-4.31+/-4.3 J+/-4.3F5.4
WZ plane
G18 G02 (G03) W+/-4.3 Z+/-4.3 1+/-4.3 K+/-4.3 F5.4
b) If the fourth axis (W) is incompatible with the Y axis.
WX plane
G17 G02 (G03) W+/-4.3 X+/-4.3 1+/-4.3 J+/-4.3 F5.4
WZ plane
G19 GO02 (G03) W+/-4.3 Z+/-4.3 J+/-4.3 K+/-4.3 F5.4
c) If the fourth axis is incompatible with the Z axis.
WX plane
G18 G02 (G03) W+/-4.3 X+/-4.3 1+/-4.3 K+/-4.3 F5.4
WY plane

G19 G02 (G03) W+/-4.3Y+/-4.3 J+/-43 K+/-43 F5.4
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Polar coordinates

XY plane

G17 G02 (G03) A+/-3.31+/-4.3 J+/-4.3 F5.4
XZ plane

G18 G02 (G03) A+/-3.31+/-4.3 K+/-4.3 F5.4
YZ plane

G19 G02 (G03) A+/-3.3 J+/-4.3K+/-4.3F5.4

In the case of four-axis machines;

a) If the fourth axis (W) is incompatible with the X axis.

WY plane
G17 G02 (G03) A+/-3.31+/-4.3 J+/-4.3 F5.4
WZ plane
G18 G02 (G03) A+/-3.21+/-4.3 K+/-4.3 F5.4

b) If the fourth axis (W) isincompatible with the Y axis.

WX plane
G17 G02 (G03) A+/-3.31+/-4.3 J+/-4.3 F5.4
WZ plane
G19 G02 (G03) A+/-3.3 J+/-4.3K+/-4.3F5.4

c) If the fourth axis is incompatible with the Z axis.
WX plane
G18 G02 (G03) A+/-3.31+/-4.3 K+/-4.3 F5.4
WY plane
G19 G02 (G03) A+/-3.3 H/-4.3K+/-4.3F5.4
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The fourth axis (W) must be linear and therefore P600(1)(2) and (3) must be zero.

Atention:

In 5-axis machines, programming of the 5th axisV isequivalent to that
described for the 4th axis W.

Functions G17,G18,G19 define the XY ,XZ,Y Z interpolation planes.
Thesefunctions are modal and incompatiblewith one another, i.e. once programmed they
remain active until another one is programmed.
In the case of four (five)-axis machines:
a. If W (V) isincompatible with X
G17 definesthe XY or WY (VY) planes.
G18 defines the XZ or WZ (VZ) planes.
b. If W (V) isincompatible with Y
G17 defines the XY or XW (VX) planes.
G19 definesthe YZ or WZ (VZ) planes.
c. If W (V) isincompatible with Z

G18 defines the XZ or XW (VX) planes.
G19 definesthe YZ or YW (VYY) planes.
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Once any of the codes G17,G18,G19 has been programmed, the CNC will move the axes
programmed thereafter.

[,JK define the arc’s center.

I distance from the starting point to the arc’s center, along X(W)(V) axis.

J: distance from the starting point to the arc’s center, along Y (W)(V) axis.

K: distance from the starting point to the arc’s center, along Z(W)(V) axis.

[,J,K must be programmed with sign. They must always be programmed, even when their
valueis zero.

The CNC takes the arc’s center as the new polar origin when carrying out a G02,G03
circular interpolation.

The knob on the front panel of the CNC (M.F.O.) can be used to vary the programmed
feedrate F between 0% and 120% or between 0% and 100%, according to parameter
P606(2).

If during a GO2/G03 movement a Rapid Feed @ key is pressed, the movement will
be performed at twice the programmed feedrate if P606(2) is zero. The same thing will
happen when the external START input is activated if P609(7) is one.
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Example:

+Y A +Y A

o8

" —

MPM004
MPM004B

CARTESIAN COORDINATES
G17 GO02 G91 X26 Y26 118 J8 G17 G02 G91 X26 Y-26 18 J-18

POLAR COORDINATES
G1l7 G02 G91 A-138118 J8 G17 G02 G91 A- 138 18 J-18

Any arc of up to avalue of 360° can be programmed.

Functions G02/G03 are modal and incompatible both with one another and with G00,G01
and G33.

Functions G74,G75,M06 (machining centers) and M22,M23,M24,M25 (machines with
pallets) cancel GO2/G03 functions.

Functions G02/G03 can be programmed as G2/G3.
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Example:

| |
| |
| |
| |
| |
{T | |
60 110 16

MPMO0S

Cartesian coordinate values:

N5 G90 G17 GO3 X110 Y90 10 J50 F150
N10 X160 Y40 150 J0

Polar coordinate values:

N5 G90 G17 GO3 A0 10 J50 F150
N10 A-90 150 JO

or,

N5 G91 G17 GO3 A90 10 J50 F150
N10 A90 150 JO

or,

N5 G93 160 J90

N10 G90 G17 GO03 A0 F150
N15 G93 1160 J90

N20 A-90

or,

N5 G93 160 J90

N10 G91 G17 GO3 A90 F150
N15 G93 1160 J90

N20 A90
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Example: Single block programming of afull circle.

+Y A

80 4 — — — — — — — — j

MPMO06&

.

Assuming that the starting point is X170 Y80
Cartesian coordinate values:

N5 G90 G17 G02 X170 Y80 I-50 JO F150
Polar coordinate values:

N5 G90 G17 G02 A360 1-50 JO F150

or,

N5 G93 1120 J80 (Definition of polar centre)
N10 G17 G02 A360
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6.2.3.2. Circular interpolation in cartesian coordinates by programming theradius

The programming format is the following:
For the XY
Plane G17 G02 (G03) X+/-4.3 Y +/-4.3 R+/-4.3 F5.4

This means that an arc can be programmed with its final point plus the radius (Center
coordinates |,J are not required).

For the XZ Plane the format would be:
G18 G02 (G03) X+/-4.3 Z+/-4.3 R+/-4.3 F5.4

For the Y Z Plane the format would be:
G19 G02 (G03) Y +/-4.3 Z+/-4.3 R+/-4.3 F5.4

If acircleis programmed by means of its radius programming, error 47 will be displayed
asthereareinfinitesolutions. If thearcissmaller than 180°, theradiuswill be programmed
with positive sign and if it is greater than 180°, the sign will be negative.

01/ .\
{ \
! - 5, Pl (XY
\. /V-
PO 7 ’
\

MPM007

.

If PO istheinitial point and P1 the final point of the arc, there are four different arcs for
agiven value of R.

By combining the direction (G02/G03) and the sign of R(+/-). The required arc is
identified.

Arcl1G02X — Y —R-
Arc2G02X — Y —R+
Arc3G03 X — Y —R+
Arc4GO3 X — Y —R-
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6.2.3.3. GO6. Circular interpolation with absolute center coordinates

By adding function GO6 in a block with circular interpolation, the coordinate values for
the center of the arc (1, J, K) can be given in absolute; that is, the distance from the center
to the datum point and not to the starting point of the arc.

The GO6 function is not modal, therefore it must be programmed whenever it is wished
to indicate coordinates within the arc, in absolute coordinates.

For example: Starting point X60 Y40

MPM0O0S

Circular interpolation by programming the radius:

N5 G90 G17 G03 X110 Y90 R50 F150
N10 X160 Y40 R50

Circular interpolation with absolute center coordinates:

N5 G90 G17 GO06 GO3 X110 Y90 160 J90 F150
N10 GO06 X160 Y40 1160 J90
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6.2.3.4. Helical inter polation

Helical interpolations can be programmed by using G02/G03. Helical interpolation is
defined as a circular interpolation on the main plane plus a simultaneous synchronized
linear movement on the third axis. It is programmed as follows:

Cartesian coordinates In millimeters

XY plane
GO02 (G03) X+/-4.3 Y +/-4.3 1+/-4.3 J+/-4.3 Z+/-4.3 KA.3 F5.4

XY. Coordinate values of the arc’s final point.

[J. Center coordinates referred to the arc’sinitial point.
Z. Final position on the Z axis.

K. Helical pitch on the Z axis.

F. Feedrate of the circular interpolation.

XZ plane
GO02 (G03) X+/-4.3 Z+/-4.3 1+/-4.3 K+/-4.3 Y+/-4.3 JA.3 F5.4

YZ plane
GO02 (G03) Y +/-4.3 Z+/-4.3 J+/-4.3 K+/-4.3 X+/-4.314.3 F5.4

Polar coordinates

XY Plane
GO02 (G03) A+/-3.3 1+/-4.3 J+/-4.3 Z+/-4.3 K4.3 F5.4

XZ plane
G02 (G03) A+/-3.3 1+/-4.3 K+/-4.3Y+/-4.3J4.35.4

YZ Plane
GO02 (G03) A+/-3.3 J+/-4.3 K+/-4.3 X+/-4.314.3 F5.4

In a helical interpolation it is also possible to program a circular interpolation by
programming the radius or by using G038 or G09.

Format for the XY plane:

G02 (G03) X+/-4.3 Y+/-4.3 R+/-4.3 Z+/-4.3K4.3

G08 X+/-4.3 Y+/-4.3 Z+/-4.3K4.3

G09 X+/-4.3 Y+/-4.3 1+/-4.3 J+/-4.3 Z+/-4.3 K4.3

Helical interpolations can al so be programmed with the4th axis (W) aswell asthe5th axis
(V) aslong as they are linear.
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Example:

Starting from X0,Y 0,Z0. The helical interpolation will be programmed as follows:
Cartesian coordinates

N10 GO3 X0 YO0 115 J0 Z50 K5 F150.

Polar coordinates

N10 GO03 A180 115 JO 250 K5 F150

MPMO09

Atention:

When the programisexecuted in DRY RUN operation mode (4), with no
A real machine movement, the path of the tool in a helical interpolation,

will be displayed neither on the graphic simulation nor when aZOOM
function is used.

In helical movements where thefinal position on the axis perpendicular to the main plane
is reached before the circular interpolation on the main plane (Z on the XY plane) is
finished, the arc will end at the programmed coordinate value. From there to the
programmed final point, the CNC will move the axes describing astraight line on aplane
parallel to the main plane.
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Example:
Starting from X0 YO Z0:
N10 GO3 X0 Y0115 J0 Z35 K10 F250

ZA Y

35

1°r

<\

MPMOLO

Atention:

When acircular (helical) interpolationisprogrammed with G02,G03, the
CNC takes the arc’s center as the new polar origin.

6.3. GO04. DWELL
Function G04 can be used to program a period of time between 0,01 and 99,99 seconds.
The dwell value is programmed by means of the letter K.

Example: GO4 KO0,05 Dwell of 0,05 seconds
G04 K2,5 Dwell of 2,5 seconds

If K is programmed directly, its value must be within 0.00 and 99.99. However, if a
parameter (K P3) is used, the limits are 0.00 and 655.35.

The dwell is executed at the start of the block in which it is programmed.

Function G04 can be programmed as G4.
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6.4. TRANSITION BETWEEN BLOCKS

6.4.1. GO5. Round corner (Does not wait for in position)

When operating on GO5, the CNC starts to execute the next block of the program as soon
asthe deceleration of the axes programmed in the previous block begins (it does not wait
for in-position).

In other words, the movements programmed in the next block are executed before the
machine has reached the exact position programmed in the previous block.

Example:

MPMO11B

N1 G91 GO1 GO5 Y70
F100 N10 X90

Ascan be seenintheexample, theedgeswould remain rounded inthe case of two mutual ly
perpendicular movements.

The difference between the theoretical and actual profiles is a function of the feedrate
value.

The faster the feedrate, the greater the difference between theoretical and actual profiles.

Function GO5 is modal and incompatible with GO7. Function GO5 can be programmed as
Gb.

28 8025/8030 CNC PROGRAMMING MANUAL



6.4.2. GO7. Square corner

When operating on GO7, the CNC does not execute the next block of the program until the
exact position presently programmed has been reached.

Example:

MPMO11

N5 G91 GO1 GO7 Y70 F100
N10 X90

The theoretical and actual profiles coincide.

Function GO7 is modal and incompatible with GO5.

Function GO7 can be programmed as G7.

When turned ON and after M02,M 30, EMERGENCY or RESET if machine parameter,
the CNC assumes function GO7 or GO5 depending on the value assigned to machine
parameter P613(5), i.e.,

. With P613(5) = 0, it assumes GO7
. With P613(5) = 1, it assumes G05
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6.5. G08. ARC TANGENT TO PREVIOUS PATH

An arc tangent to the previous path can be programmed by means of G08. Center
coordinates (I,J,K) are not required.

Cartesian coordinates (XY plane)

N4 GO08 X+/-4.3Y+/-4.3

N4 : Block number
G08 : Code defining circular interpolation tangent to previous path
X+/-4.3 : Coordinate values of the arc’s final point

Y+/-4.3 : Coordinate values of the arc’s final point

Polar coordinates:

N4 GO08 R+/-4.3 A+/-4.3

N4 : Block number.

G08 : Code defining circular interpolation tangent to previous path.
R+/-4.3 : Radius (referred to polar origin) of the arc’s final point.
A+/-4.3 : Angle of the arc’sfinal point.

30 8025/8030 CNC PROGRAMMING MANUAL



Example:

The starting point being X0 Y 40 the programming of the following path is described:
- Straight line

- Arc tangent to the previous line

- Arc tangent to the previous arc

NO G90 GO1 X70 F100

N5 G08 X90 Y60
N10 GO8 X110 Y60

YA

N10

MPMO12

An alternative way of programming (using I,J) would be the following:
NO G90 GO1 X70 F100

N5 GO03 X90 Y60 10 J20

N10 GO2 X110Y60 110J0

Thefunction GO8isnot modal. It replaces G00,G01,G02 or GO3 only intheblock inwhich
it iswritten.

The previous path can be a straight line or an arc.

GO08 replaces G02 and GO3 only in the block in which it iswritten.

Atention:

A circle cannot be executed with GOS8 function, as there are infinite
solutions. The CNC will display the error code 47.
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6.6. G09. ARC PROGRAMMED BY THREE POINTS

Two points(thefinal plusoneintermediate point) aresufficient to programan arc provided
that the actual position is the starting point. In other words, an intermediate point is
programmed instead of the center.

Thisfeature can be useful when apart is programmed in PLAY BACK and after writing
GO09 in the block the machine can be manually shifted to the intermediate point of the arc
and press ENTER. Then to the final point and press ENTER. In thisway, the block will
be stored in the memory.

Cartesian coordinates (XY plane)

N4 G09 X+/-4.3 Y+/-4.3 1+/-4.3 J+/-4.3

N4 : Block number.

G09 : Code identifying 3 point arc definition.
X+/-4.3 : X value of the arc’sfinal point.
Y+/-4.3 :Y value of the arc’sfinal point.

I+/-4.3 . X value of the intermediate point.

J+/-4.3 Y value of the intermediate point.

Polar coordinates (XY plane)

N4 G09 R+/-4.3 A+/-4.3 1+/-4.3 J+/-4.3

N4 : Block number.

GO09 : Code identifying 3 point arc definition.

R+/-4.3 : Radius (referred to polar origin) of the final point of the arc.
A+/-4.3 : Angle (referred to polar origin) of the final point of the arc.
I+/-4.3  : X value of the intermediate point.

J/-4.3 .Y value of the intermediate point.

The intermediate point must always be programmed in cartesian coordinates.
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Example:

MPMO13

20 — — — — —

=Y

N10 G09 X35Y201-15J25

G09 is not modal.

[tisnot necessary to program thedirection of thearc (G02,G03) when G09isprogrammed.

Function G09

replaces G02 and GO3 only in the block in which it is written.

A

Atention:

A complete circle cannot be performed via G09 since three different
points must be programmed (the starting and final points must be
different). Otherwise error code 40 will be generated.
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6.7 MIRROR IMAGE

G10: Cancellation of mirror image
G11: Mirror image on the X axis
G12: Mirror image on the Y axis
G13: Mirror image on the Z axis

When the CNC operates on G11,G12,G13 it executes the movements programmed on

X,Y,Z with the sign reversed.

Functions G11,G12,G13 are modal; i.e. once programmed they persist until G10 is

Functions G11,G12,G13 can all be programmed in the same block, since they are not

programmed.
incompatible.
Example:
®
; &=
\
\
-90
\
\
\
@

70 N1S

N20

34
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a N5 G91G01 X30 Y30 F100
N10 Y60
N12 X20Y-20
N15 X40
N20 G02X 0 Y-40 10 J20
N25 GO1 X-60
N30 X-30Y-30

b) N35G11
N40 G25 N5.30

c) N45G10 G12
N50 G25 N5,30

d) N55G11 G12

N60 G25 N5.30
N65 M30

If mirror imaging isprogrammed while G73 (pattern rotation) isactivethe CNC will apply
mirror image first and then the rotation.
In 4 (5) axis machines, mirror image cannot be applied to the 4th (5th) axis.

The CNC assumes G10 on being turned ON, after executing M02,M 30 or after an
EMERGENCY or RESET.

Case of continuous figures

Ly N10 X— Y—
N20 '
N30 '
N30 N40 '
N40 Neo N5O ! 1
K \ N60 G11 G12
N0 | | Mo N70 G25 N10.50
¥ N80 M30
N J
N - | e

In continuous figures, the mirror image will only be used after having programmed half
the part.

Afterwards, we will use G11 G12.
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6.8. PLANE SELECTION

G17 : Selection of the XY plane

G18 : Selection of the XZ plane

G19: Selection of the YZ plane

The main plane must be correctly selected in order to perform: Circular interpolation,
controlled corner rounding, tangential approach, tangential exit, chamfering, canned
cycles, pattern rotation, tool compensation.

The CNC applies radius compensation to the two axes of the plane selected and length
compensation to the axis perpendicular to that plane.

As previously explained (G02/G03), in the case of four (five) axis machines the same
codes (G17,G18,G19) are used for working with the fourth (fifth) axis.

If the W (V) axisisincompatible with the X axis.

G17 : Selection of the XY or WY or VY plane
G18 : Selection of the XZ or WZ or VZ plane

If they are incompatible with the Y axis.

G17 : Selection of the XY or XW or VX plane
G19 : Selection of the YZ or WZ or VZ plane

If they are incompatible with the Z axis.

G18 : Selection of the XZ or XW or VX plane
G19 : Selection of the YZ or YW or VY plane

Functions G17,G18,G19 are modal and incompatible with one another.
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The CNC assumes function G17 on being turned on, after executing M 02,M 30 or after
an EMERGENCY or RESET.

MPM015

6.9. G25. UNCONDITIONAL JUMP/CALL

Thefunction G25 can be used to jump to another block of the current program. Inthe same
block in which the G25 function is programmed it is not possible to program more
information. There are two possibilities:

Format a) N4 G25 N4

N4 - Block number
G25 - Code for unconditional jump
N4 - Number of the block the jump is aimed at

When the CNC readsthisblock, it jumpsto the targeted block and the program continues.
Example:

NO GO0 X100
N5 Z50
N10 G25 NS5O
N15 X50
N20 Z70
N50 GO1 X20
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When the block 10 isreached, the CNC jumpsto block 50 and then the program continues
until it is finished.

b) N4 G25 N4.4.2

N4 -> Block number
G25 > Code unconditional jump
N4.4.2 = Number of repetitions
L—> Number of the last block to be executed
Number of the block to which the jump is targeted

When the CNC reads such ablock, it jumpsto the block identified between the N and the
first decimal point. It then executes the section of the program between this block and the
oneidentified between the two decimal points as many times as set by the last digit. This
lastdigit can take a value within 0 and 99, unless it is programmed using a parameter in
which casethelimitsare 0 and 255. If only N4.4 iswritten, the CNC will assume N4.4.1.
When the execution of this section is finished the CNC goes to the block next to the one
in which G25 N4.4.2 was programmed.

Example:

NO GO0 X10
N5 Z20

N10 GO1 X50 M3
N15 GO0 ZO0

N20 XO

N25 G25 NO0.20.8
N30 M30

When block 25 is reached, the CNC will jump to block 0 and will execute 8 times the
section NO-N20. On completion of this, it will go to block 30.

Functions G26,G27,G28,G29 and G30 will be described in the corresponding chapter of
this manual PARAMETRIC PROGRAMMING, OPERATIONS WITH PARAME-
TERS.
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6.10. G31-G32. STORAGE AND RETRIEVAL OF PART PROGRAM'S ZERO
POINT

G31: Store present program’s datum point
G32 : Retrieve datum point stored by G31

By means of the G31 function, it is possible at any time to store the zero point which we
are working with and recover it later by means of the G32 function.

Thisfeatureisintended to simplify the operation with multi-zero part programs. A datum
point can be stored any time with G31, change the zero point with G92 or G53-G59,
dimension the continuation of the program with respect to the new zero point and later
retrieve the original zero point by G32.

No other function can be programmedin ablock inwhich G31 or G32isprogrammed. The
format is:

N4 G31
N4 G32

N4 : Block number
G31 : Store current zero point
G32 : Recover the stored zero point with G31.

Y
L P
110 ****:‘FT C
1 i
U 1
1 —FE = }
i \
| \
T ~
|
|
|
|
|
. o —}-- |:3
z M
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Example:

The tool’ s starting point is X0 YO Z5

N10 GO0 G90 X-50 Y50 (Tool over the center of fig. 1)

N20 G20 N1.1
N30 X60 Y110

N40 G20 N1.1
N50 X35 Y-90

N60 G20 N1.1
N70 M30

N100 G22 N1

N110 G31

N120 G92 X0YO
N130 G1 Z-20 F350
N140 X— Y—

N ---
N ---
N ---
N ---
N ---
N200 GO Z5

N210 G32
N220 G24

(Calling of subroutine number 1)
(Tool over the center of fig. 2)

(Tool over the center of fig. 3)

(End of program.)

(Definition of subroutine number 1)
(Store current datum point.)
(Preselection of coordinate val ues)

(Shift the tool.)
(Programming of internal contour in Fig 1)

(Return the tool to starting point)
(Retrieve datum point stored by G31)

(End of subroutine.)

40
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6.11. G33. THREADCUTTING

If the milling machine’ s spindle does have an encoder, threadcutting can be carried out
with function G33.

G33 is modal, i.e. it remains active until cancelled by G00,G01,G02,G03,M 02,M 03,
EMERGENCY or RESET.

Format:

N4 G33 Z+/-4.3 K3.4 (metric)
N4 G33 Z+/-3.4 K2.4 (inches)

N4 - Block number
G33 - Threadcutting code
Z+/-4.3 (+/-3.4) - Coordinate value of the final point of the thread.
It will be absolute or incremental depending on G90 or G91.
K3.4 (2.4) - Pitch Operating in GO5 mode threads of different pitch can be cut
without losing synchronism

While G33isactive, The FEEDRATE OVERRIDE knob on the front panel hasno effect
and the feedrate is set for 100%. Also, the spindle speed cannot be altered from the front
panel keys.

Example: Cut athread using aboringtool placed 10 mm higher than the surface of the part.
The surface is considered Z=0 and the thread is to be cut around the point X=0 Y =0.

This thread, 5 mm lead and 100 mm deep, must be cut in one pass.

NO G90 G33 Z-100 K5
N5 M19

N10 GO0 X3

N15 Z30

N20 X0 Z10 M03
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MPM017

Block NO
The tool will move up to Z-100 cutting a thread of 5 mm pitch.
Block N5

When reading M 19 the CNC commands avery slow rotation of the spindle until it reaches
the correct withdrawal position.

Block N10

The example has assumed that the tool is pointing in the X axis direction when stopped.
(This position is determined when setting up the machine). The tool withdraws 3 mm in
rapid to clear the return.

Block N15

The tool withdraws in rapid to Z30 (30 mm above thepart’ s surface).

Block N20

The spindleis started again and goes in rapid to the starting point X0,Y0,Z10. From then
on, the threadcutting can be repeated.
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6.12. G36. AUTOMATIC RADIUSBLEND

This function, G36, rounds the corners with a programmed radius, without the need to
calculate the coordinates of the center and the initial and final points of the arc.

G36 isnot modal; i.e. it must be programmed every time a corner rounding is needed.
It must be programmed in the same block as the movement whose end must be rounded.
The rounding radius must be always positive (R 4.3 in mm) (R 3.4 in inch).

X .- X value of intersection point of the two GO1 moves.
Y.- Y value of intersection point of the two GO1 moves.

Examples:

1.

MPM018

N50 G90 GO1 G36 R5 X35 Y60 F100
N60 X50 YO
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g 20 S0 X

N50 G90 GO3 G36 R5 X50 Y50 10 J30 F100
N60 GO1 X50 YO
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6.13. G37. TANGENTIAL APPROACH AT THE START OF MACHINING

The preparatory function G37 can be used to link two paths tangentially without having
to calculate the intersection points. Function G37 isnot modal, soit hasto be programmed
every time a machining operation with tangential entry isto be started.

Example:

y i

MPM020

L et us suppose that the starting point is X0,Y 30 and that an arc of circleisto be machined
and the approach path is to be rectilinear. We shall program as follows:

NO G90 GO1 X40 F100
N5 G02 X60 Y10 120 JO
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In the same example, if we want the tool entry to the part being machined to be tangential
to the path (See fig.), describing a radius of 5 mm., the following must be programmed:

NO G90 GO01 G37 R5 X40 F100
N5 G02 X60 Y10 120 JO

vi

MPMO21

w
o
~
o
a
o
@
o
>4/

Ascan beseeninthediagram, the CNC modifiesthe path of block NO so that thetool starts
machining with a tangential entry to the part.

Function G37 and the value of R have to be programmed in the block which incorporates
the path that is to be modified.

Thevalue of R hasin all casesto be acontinuation of G37 and indicates the radius of the
arc of circle which the CNC introduces in order to achieve a tangential entry to the part.
Thisvalue of R must always be positive.

Function G37 may only be programmed in a block which incorporates rectilinear
movement (GO0 or GO1). If it is programmed in a block which incorporates circular
movement (G02 or G03), the CNC will show atype 41 error.

* G37 is programmed with the input radius.

Conditions to be borne in mind.
a)D = 2 entry radius.
b)Radius r of the milling tool entry Radius R.

¢)The entry section must be linear. It cannot be circular.
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6.14. G38. TANGENTIAL EXIT ON COMPLETION OF MACHINING

Function G38 enables a machining operation to be completed with atangential exit of the
tool without involving cumbersome cal culations.

Function G38 is not modal, so it has to be programmed every time a tangential tool exit
IS required.

Theradius (R 4.3inmm)(R 3.4ininch) of the exit arc must be programmed to follow G38.

Example:

YA

50 +———— — — — — — — —

30 —

MPMO022

~

o

(o)}

o

08}

=)

—

n

o
XY

L et us supposethat the starting pointis X0,Y 30. Theinitial straight sectionisan approach
movement involving no machining, the circular section performs a machining operation
and the final straight involves no machining.

The program will be:
NO G90 GO01 X40 F100

N5 GO02 X80 Y30120 JO
N10 GO0 X120
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If the tool exit on completion of machining isto be tangential, e.g. with an exit radius of
5 mm., the following must be programmed:

NO G90 GO1 X40 F100
N5 G90 GO02 G38 R5 X80 Y30 120 JO
N10 GO0 X120

YA

Milling tool
radius

MPM023

o4+ — — — —

The movement programmed in the block following the oneincluding G38, must necessa-
rily be rectilinear (GO0 or GO1).

In the subsequent path is circular (GO2 or GO3), the CNC will show atype 42 error.

* Conditions for using G38 are similar to G37.
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6.15. G39. CHAMFERING

Thisfunction chamfersthe corner between two straight lineswithout the need to cal cul ate
the coordinates of the two intersections.

G39isnot modal, i.e. it must be programmed every time a chamfering is needed.

It must be programmed in the same block as the movement whose end must be chamfered.

Usethecode R4.3inmm (R3.4ininch), always positive, to program the distance between
the final point programmed and the point in which the chamfer isto start.

X .- X value of intersection point of the two GO1 moves.
Y.- Y value of intersection point of the two GO1 moves.

Example:

MPM0O24

>4 |

NO G90 GO1 G39 R15 X35 Y60 F100
N10 X50 YO

8025/8030 CNC PROGRAMMING MANUAL 49



6.16. TOOL RADIUS COMPENSATION
Innormal millingwork the path of thetool hasto be cal culated and defined takingitsradius
into account so as to obtain the required dimensions of the part produced.

Tool radius compensation enables the contour of the part to be programmed directly
without taking the dimensions of the tool into account.

The CNC automatically calculatesthe path to befollowed by thetool, based onthe contour
of the part and the tool radius value stored in the tool table.

There are three preparatory functions for tool radius compensation:
G40 : Cancellation of tool radius compensation

G41 : Left hand tool radius compensation
G42 : Right hand tool radius compensation

MPM025
MPM025B

G41. Thetool ison the left of the part as seen from the direction of movement.

G42. Thetool ison the right of the part as seen from the direction of movement.
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The CNC hasatable of up to 100 pairsof valuesfor tool radius compensation. R identifies
thetool radiusand | thetool wear. The CNC will add (or subtract) thevalueof | tothevalue
of R.

The maximum compensation values are:

R +/-1000 mm or +/-39.3699 inches
| +/-32.766 mm or +/-1.2900 inches

The compensation values must be stored in the tool table (operating mode 8) before
starting the machining or else at the beginning of a part program by means of G50.

Thevaluesof | ,K can also bechecked and modified without stopping thecycle sexecution
(See Operation Manual).

Once the plane in which the compensation is to be applied has been determined by codes
G17,G18,G19 the compensation is made effective by means of G41 or G42 and acquires
the table value selected by code Txx.xx (Txx.00-Txx.99).

Functions G41 and G42 are modal (persistent) and are cancelled by G40, G74, G81, G82,
G83,G84,G85,G86,G87,G88,G89,M 02 and M30 and by EMERGENCY or RESET.
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6.16.1. Selection and initiation of tool radius compensation

OnceG17,G18 or G19 hasbeen used to sel ect the planein whichtool radius compensation
isto be applied, the code G41 or G42 must be used to initiate compensation.

G41: The tool remains to the left of the part in the machining direction.
G42: The tool remains to the right of the part in the machining direction.

Either the block in which G41/G42 is programmed or a previous block must include
programming of function Txx.xx (Txx.00-Txx.99) to select from the tool table the
correction value to be applied. If no tool is selected, the CNC assumes the value T00.00.

Tool radius compensation selection (G41/G42) can only be carried out when GO0 or GO1
(rectilinear movements) is active. If thefirst call for compensation is made when G02 or
GO3 areactive, the CNC will display error code 40. The next pagesillustrate various cases
of initiation of tool radius compensation.

52 8025/8030 CNC PROGRAMMING MANUAL



STRAIGHT-STRAIGHT PATH

G41

/ -
/
/,
/
G41
*******
o
S G41
o
=
\\
G41 aL
*******
R
G41

MPMO26B

C.P. Compensated path

P.P. Programmed path

C.P.

P.P.

C.P.
P.P.

C.P.
P.P. (Path programmed in 2 blocks)

C.P.
P.P.

C.P.
P.P.

CP.
P.P.
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STRAIGHT-CURVE PATH

\
, C.P. Compensated path

\P. P. Programmed path

MPM027

MPMO27B
Y
0

\
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Special casesto be considered

a. If compensationisprogrammedinablock inwhich thereisno movement, theinitiation
of the compensation differs from the case explained above (compare with diagram in
section on Straight/straight path).

NO G91 G41 GO1 T00.00
N5 Y-100
N10 X+100

1)

NS \

MPM028

N10O

b. If compensation is entered with zero movement programming:

NO G91 GO1 X100 Y100
N5 G41 X0 T00.00
N10 Y-100

2)

MPM028B
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6.16.2. Operating with tool radius compensation

The graphs below illustrate the various paths followed by a tool controlled by a CNC
programmed with radius compensation.

MPM029
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MPMO32

MPM032B
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When the CNC operates with tool radius compensation, it reads four blocks ahead of the
block being executed so that it can calculate in advance the path to be followed.

There are certain cases in which particular care has to be taken.
For instance:

Three or more blockswhich do not include movement in the compensation plane, between
blocks which do.

NIS,N20,N2S
N10

NS N30

MPM0O33

NO GO1 G91 G17 G41 X50 Y50 F100 T1.1
N5 Y100

N10 X200

N15 Z100

N20 MO7

N25 Z200

N30 Y-100

Error 35 will be displayed at point (1). Only blocks containing G20, G21, G22, G23, G24,
G25,G26,G27,G28 or G29 can be programmed and they will not originate error 35 asthey
will not have a block without movement.
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6.16.3. Cancellation of tool radius compensation

Tool radius compensation is cancelled by function G40.

It should be borne in mind that tool radius compensation cancellation (G40) can only be
carried out in a block in which arectilinear movement is programmed (G00,G01).

If G40 is programmed in a block containing GO2 or G03, the CNC will give alarm 40.

The following is atable of various cases of cancellation of compensation.
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STRAIGHT PATH
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MPM034B
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CURVE-STRAIGHT PATH

MPM035

/ G41

/ G4l

MPM0O35B
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Example of machining with tool radius compensation

+Y ﬁ
Compensated radius
N20
S T~
AN A\
20 - < W Programmed path
(part profile)
| A
\ \
N15 } }
| | N25
\ \
\ \
30 - ) S
4 /
4 -
/ - — — — — — —
N1O // N30
/ -
- /////N35
4
5 T T —
= 40 20 +X

Tool radius: 10 mm.
Tool number ;: T1.1

It is assumed that there are no movements on the Z axis.

NO G92 X0 YO Z0

N5 G90 G17 S100 T1.1 MO3
N10 G41 GO01 X40 Y30 F125
N15 Y70

N20 X90

N25 Y30

N30 X40

N35 G40 GO0 X0 YO M30
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Example of machining with tool radius compensation

+Y Compensated radius
o Nas <
- Programmed path
/ R & fl
- \ (part profile)
\ \
60 \
| 4o
NS0 | \
\
| N
40 ‘ NaoN |
! \\ {Q &;/
30 ) Jd N —
Y, N35
N55// o
NS
/ ///
/
/ 7 “N10
/
g ~ -
£ rNO NS 30 50 80 100 120 140 4¥

Tool radius: 10 mm.
Tool number : T1.1

It is assumed that there are no movements on the Z axis.

NO

N5

N10
N15
N20
N25
N30
N35
N40
N45
N50
N55

G92 X0 YO Z0
G90 G17 GO1 F150 S100 T1.1 MO3
G42 X30 Y30

X50

Y60

X80

X100 Y40

X140

X120Y70

X30

Y30

G40 GO0 X0 YO M30
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Example of machining with tool radius compensation

+YA]}

704

60
454

304

20

Compensated radius

Programmed path
(part profile)

—
/N

MPM039

NO NS

20 23 S0 35 70 85 100 +X

Tool radius: 10 mm.
Tool number ;: T1.1

It is assumed that there are no movements on the Z axis.

NO G92
N5 G90
N10 G42
N15 X50
N20 X70
N25 GO3
N30 G02
N35 GO1
N40 X55
N45 G02
N50 GO1
N55 G40

X0 YO Z0

G01 G17 F150 S100 T1.1 MO3
X20 Y20

Y30

X85 Y4510J15
X100Y60115 JO
Y70

X25Y701-1530
X20Y20
GO0 X0 YOMO5 M30
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6.17. TOOL LENGTH COMPENSATION
Thisfunction makesit possible to compensate for possible differencesin length between
the tool programmed and the tool to be used.

As previously indicated in the section on tool radius compensation, the CNC has storage
capacity for dimensions, radius and length of 100 tools (Txx.00- Txx.99).

L identifiesthetool length and K the tool wear. The CNC will add (or subtract) the value
of K tothe value of L.
The maximum length compensation values are:

L+/-1000 mm or +/-39.3699 inches K+/-32.766 mm (1.2900 inches)

The call codes for length compensation are:

G43 : Length compensation
G44 : Cancellation of length compensation

When G43 is programmed, the CNC compensates the length according to the value
selected from the tool table (Txx.00-Txx.99).

L ength compensation is applied to the axis perpendicular to the principal plane.

G17 : Length compensation on the Z axis
G18 : Length compensation on the Y axis
G19 : Length compensation on the X axis

The tool length compensation will be applied on the 4th axis (W) or to the 5th axis (V)
when appropriate, i.e. when appropriate, i.e. when the axis linked to it is not on the main
plane.

Function G43 is modal (persistent) and is cancelled by G44, G74, M02, M 30,
EMERGENCY or RESET.

L ength compensation can be used in conjunction with canned cycles, although in that case
the precaution has to be taken of applying the compensation before the cycle starts.
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Example of tool length compensation

+Y4

55—

MPMO040

It is supposed that the tool used is 4 mm shorter than the tool programmed.

The tool number is T1.1 (the value recorded in the tool tableis L-4).

NO G92 X0 YO Z0

N5 G91 GO0 GO5 X50 Y35 S500 M03
N10 G43 Z-25 T1.1

N15 GO01 GO7 Z-12 F100

N20 GO0 712

N25 X40

N30 GO01 z-17

N35 GO0 GO05 G44 Z42 M05

N40 G90 GO7 X0 YO

N45 M30
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6.18. G47 - SINGLE BLOCK TREATMENT
G48 - CANCELLATION OF SINGLE BLOCK TREATMENT

As of the execution of function G47, the CNC executes all the blocks which come next as
if it were asingle block. Thissingle block treatment is carried out until it is cancelled by
means of the G48 function. In this way, with the G47 function active in the SINGLE
BL OCK operation, these will be executed in continuous cycle until the G48 function is
executed, i.e., the execution will not stop when a block is finished but will continue by
executing the following one.

In any operating mode, if execution is interrupted when the G47 function is active, the
CNC stops axis feed as well as the spindle. It will also stop axis feed when the FEED
HOLD input is activated, as long as machineparameter P610(1)=1.

With the G47 function active, the M .F.O. switch and the spindl e speed variation keyswill
be disenabled, the program being executed at 100% of the programmed F and S.

The G47 and G48 functionsare MODAL . When the CNC is switched on, after executing
MO2, M30, Reset or Emer gency, the CNC assumes the G48 function.

6.19. G49. PROGRAMMABLE FEEDRATE OVERRIDE

With G49 the programmed working feedrate F can be overridden.
The feedrate override Knob on the front panel will have no effect.
The programming format is: G49 K (1/120).

1/120 meaning the percentage val ue between 1% and 120% of the previously programmed
F value.

Function G49 is modal, so it will remain active until another value is programmed or is
cancelled by programming: G49 KO or simply: G49.

G49 will also be cancelled when M 02, M30, RESET or EMERGENCY are executed.

G49 K must be programmed alone in a block.
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6.20. G50. Loading of the valuesin the tool offset table

The different tool values can be entered in the table by using G50. There are two
possibilities:

a) Entering of all the values.

By meansof theblock N4 G50 T2 R+/-4.3L+/-4.31+/-2.3K+/-2.3(mm) R+/-2.4 L+/

-2.41+/-1.4 K+/-1.4 (inches). The values defined by R,L,I,K areloaded in the tool offset
table direction identified by T2.

N4 - Block number

G50 - Tool offsets loading code
T2(TO0-T99) - Tool offset table direction
R+/-4.3 (R+/-2.4) - Tool radius

[+/-2.3 (I+/-1.4) - Tool wear offset (radius)
L+/-4.3 (L+/-2.4) - Tool length

K+/-2.3 (K+/-1.4) - Tool wear offset (Iength)

Thevaluesof R,L,lI,K replacethevaluespreviously existing inthe T2 direction. If R and
L areprogrammed and |, K are not, they are replaced in the table with the values of R and
L by the new programmed values and the correction values I, K are zeroed.

b) Incremental modification of the I,K values.

By means of the block: N4 G50 T2 [+/-2.3 K+/-2.3 (mm) or N4 G50 T2 |+/-1.4 K+/- 1.4
(inches) the I,K values of the T2 address are modified.

N4 - Block number

T2(TO1-T99 - Tool offset table address

1+/-2.3 (1+/-1.4) - Value to be added to or subtracted from the | value previously
recorded.

K+/-2.3 (K+/-1.4) - Value to be added to or subtracted from the K value previously
recorded.

In mode a) thetool offset table may beloaded without having to enter the values manual ly
in operation mode 8. Mode b) allows the compensation of tool wear. The radius
compensation value will be R+I.

The length compensation value will be L +K.

No other information can be programmed in the block containing G50.
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6.21. G52. COMMUNICATION WITH THE FAGOR LOCAL AREA NETWORK

The communi cation between the CNC and therest of the LAN NODES s carried out thru
registers in complement to two.

Theseregisters may be double (D) or single (R). Next, the different command formatsare
described.

a) Transfer of a constant to aregister of another LAN NODE.
G52 N2 R3 K5
or:

G52 N2 D3 H8

G52 : Communication with the LAN.

N2 : Address of the DESTINATION NODE (0/14).
R3 : Number of the single register (0/255).

D3 : Number of the double register (0/254).

K5 : Integer value in decimal (+/-32767).

H8 : Integer value in Hexadecimal (O/FFFFFFFF).

Atention:

To access a PLCI register, indicate the number of the node occupied
by the CNC+PLCI

b) Transfer of avalueof an ARITHMETIC PARAMETER of the CNC to aregister
of another LAN NODE.

G52 N2 R3 P3

or,

G52 N2 D3 P3

G52 : Communication with the LAN

N2 : Addressof the DESTINATION node (0/14).
R3 : Number of the single register (0/255).

D3 : Number of the double register (0/254).

P3  : Number of the arithmetic parameter (0/254).

Atention:

To access a PLCI register, indicate the number of the node occupied by
the CNC+PLCI
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¢) Loading the value of a register of another LAN NODE into an arithmetic
parameter of the CNC.

G52 N2 P3R3
or,
G52 N2 P3 D3

G52 : Communication with the LAN.

N2 : Address of the ORIGIN node (0/14).

P3  : Number of the arithmetic parameter (0/254).
R3 : Number of the single register (0/255).

D3 : Number of the double register (0/254).

Atention:

To access a PLCI register, indicate the number of the node occupied
by the CNC+PLCI

d) Sending a text from the CNC to another LAN NODE.
G52 N2 = (TEXT)
G52 : Communication with the LAN
N2 : Address of the DESTINATION node (0/14).
() :Text delimiters.
Text : Text whose syntax is admitted by the DESTINATION node.
Example:
L et us suppose that the NODE 7 of the LAN isaFAGOR CNC 82 connected as slave
and its X and Y axes are to be positioned at the X100, Y50 point. The block to be
executed by the CNC will be:
G52 N7 = (X100 Y50)
e) Process synchronization between LAN NODES.
G52 N2
Thisblock will be completed when the LAN NODE N2 has ended the execution of the

current operation. By using thistype of blocks, the different operations of several LAN
nodes can be synchronized.

Atention:

Any error at the FAGOR LAN occurring during the execution, the CNC
will display error 111.

More information on the FAGOR LOCAL AREA NETWORK is found in the
INSTALLATION AND START-UP MANUAL, chapter INCORPORATION OF
THE 8025/30 CNC intothe FAGOR LOCAL AREA NETWORK.
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6.22. G53-G59 ZERO OFFSETS

7 different zero offsets can be selected by functions G53,G54,G55,G56,G57,G58 and
G59. The values of these offsets are stored in the CNC memory after the tool dimensions
table and are referred to the machine reference zero. The values can be entered in
operation mode 8 via the keyboard or by program, using codes G53- G59.

To display the G53-G59 table press OP MODE, then 8 and finally G.

Operation of G53-G59, these functions can be used in two different ways:

Format a) To load the zer o offset table.
. Absolute loading of the values
Usingablock like N4 G5?V +/-4.3W+/-4.3) X+/-4.3Y +/- 4.3 Z+/-4.3 (metric) or N4 G57?

V+/-3.4 W+/-3.4) X+/-3.4 Y +/-3.4 Z+/-3.4 (inches) the values identified by (W),X,Y,Z
are loaded in the table address defined by G5? (G53-G59).

N4 : Block number
Gb5? : Offset code (G53,G54,G55,G56,G57,G58,G59).

V+/-4.3 : Zero offset value referred to the machine
V+/-3.4 reference zero on the V axis.

W+/-4.3 : Zero offset value referred to the machine
W+/-3.4 reference zero on the W axis.

X+/-4.3 : Zero offset value referred to the machine
X+/-3.4 reference zero on the X axis.

Y+/-4.3 : Zero offset value referred to the machine
Y+/-3.4 reference zero on the Y axis.

Z+/-4.3 : Zero offset value referred to the machine
Z+/-3.4 reference zero on the Z axis.
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. Incremental loading of the values

Block N4 G5? (H+/-4.3) L+/-4.3H+/-4.31+/-4.3 J+/-4.3K+/-4.3inmm or N4 G57? L+/
-3.4H+/-3.41+4/-3.4 J+/-3.4K+/-3.4ininches, incrementsby anamount H, I, J, K, thetable
values indicated by G5? (G53-G59).

N4 : Block number

G5? . Zero offset code (G53,G54,G55,G56,G57,G58,G59).

L+/-4.3 : Amount added or subtracted to the V
L+/-3.4 value previously stored in the table.

H+/-4.3 : Amount added or subtracted to the W
H+/-3.4 value previously stored in the table.

[+/-4.3 : Amount added or subtracted to the X
|+/-3.4 value previously stored in the table.

J+/-4.3 : Amount added or subtracted to the Y
H/-3.4 value previously stored in the table.

K+/-4.3 : Amount added or subtracted to the Z
K+/-3.4 value previously stored in the table.
Format b) To apply a zero offset to the current program.

According to the value assigned to the machine parameter P619(7) there are two cases:

Case 1: P619(7) =0

A block like N4 G5?is used to carry out a zero offset on the current program, according
to the values stored in the G5? position of the zero offset table (G53-G59).

N4 : Block number
G5? (G53,G54,G55,G56,G57,G58,G59): Direction of the table in which the two zero
setting values are stored.

Case2: P619(7) =1

When afunction of the G54 .... G58 typeis executed, the zero setting applied to each axis
will be the value indicated in the table (G54 .... G58) plusthe value indicated in position
G59 of the table. G53 is not affected.
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Example:

vi
N N30
P N40 N20
e // NSO
N / -7
GS5 o - %
777777 10 % N@/ _ /
| P A //
40 | G533 7 - -
} 30 s X
! N7 |/ //
| I,
‘ V
\
\
B \
2 - —— 40
g G54
The values:
G53X0YO0
G54 X-40Y-40
G55 X-30Y10

are entered in the G53-G59 table. The starting point is X0 YO

N10 GO0 G90 X70 Y20
N20 GO1 Y35 F200
N30 X60

N40 GO03 X60 Y20 I0 J-7,5
N50 GO1 X70 Y20

N60 G54

N70 G25 N10.50.1

N80 G55

N90 G25 N10.50.1
N100 G53

N110 X0 YO

N120 M30

6.22.1. G59 as additive zer o offset

If P619(7)=1 When any function of the G54... G59 type is executed, the zero offset
applied to each axis will be the value indicated on the table (G54 ... G59)
plus the valueindicated in position G59 of thetable. It does no affect G53.

If P619(7)=0 In this case, the zero offset which is applied to each axis will be the value
indicated on the table.
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6.23 FUNCTION "G64". MULTIPLE ARC PATTERN MACHINING CYCLE

By means of this function, it is possible to perform circular movements.

Thisway, if acanned cycleis active when defining this function, the CNC will carry
out the programmed movements and it will execute the canned cycle at each new
position.

Therefore, it is possible to perform drilling, threading operations, etc. in an arc
pattern.

The programming format for this cycle is as follows:
B I

B K
K I

G64|XY CFQU f

R A

Ab30!
\

X

The CNC takes as starting point, the one used to define the multiple machining cycle.
The center of the arc may be defined in cartesian (XY) or polar coordinates (RA)

X Definesthe distance from the starting point to the center along the abscissa axis.
Y Definesthe distance from the starting point to the center along the ordinate axis.

With parameters X and Y the center of the circleis defined in the same way that
| and Jdo it in circular interpolations (G02, G03).

R Defines the distance from the starting point to the center.

A Definesthe angle of thelinejoining the starting point and the center with respect
to the X axis.

The machining positions are set by combining 2 of the parameters "B, | and K".
B Defines the total angular travel and it is given in degrees.
I  Defines the angular step between machining operations.

K Defines the total number of machining operations along the arc including the
cycle defining point.

It must be bornein mind that the cycle defining point has already been machined.
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C Indicates the type of movement between the machining positions. If not
programmed, a value of C=0 will be assumed.

C=0 Movement in rapid (G0O0).

C=1 Linear interpolation (G01).

C=2 Clockwise circular interpolation (G02).

C=3 Counter-clockwise circular interpolation (G03).

When setting C=0 or C=1, the sign of parameters "B, | and K" indicate the
direction of the movement: "+" counter-clockwise, "-" clockwise.

When defining "B 1" the moving direction is set by the sign of "1".
When defining "B K" the moving direction is set by the sign of "B".
When defining "K 1" the moving direction is set by the sign of "1".

F Defines the moving feedrate from point to point. Obviously, it will only be
relevant for "C" values other than "0". If not programmed, a value of FO will be
assumed which is set by machine parameters "P110" and "P210".

Q, U Theseparametersareoptional and are used to indicate which pointsor between
which points the machining operation is not to be performed.

Thus, when programming Q7, it indicates that point 7 is not to be machined and
when programming Q10.013, it indicates that points 10 thru 13 are not be
machined (that is, points 10, 11, 12 and 13).

When defining agroup of points(Q210.013) it must bebornein mind that the
last point hasto beindicated with threedigitssince programming” Q10.13"
will beinterpreted as points 10 thru 130. (Q10.130).

The programming order for these parameters is Q U and the numbering order
assigned to them must also be kept. That is, the numbering of the points assigned
to Q must be smaller that the ones assigned to U.

Example: Correct programming Q12.015 U20.022
Incorrect programming  Q20.022 U12.015

If these parameters are not programmed, the CNC interprets that the machining
operations must take place on all points of the programmed path.

Basic operation:
1.- Thiscycle calculates the next programmed point to be machined.

2.- Movement to that point at the feedrate programmed by "C" (GO0, G01, GO2 or
G03).

3.- Once at this new point, it will execute the selected canned cycle.
4.- The CNC will repeat steps 1, 2 and 3 until the end of the programmed path. Once

the multiple machining cycle is completed, the tool will be positioned at the last
machined point of the programmed path.
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Programming example assuming point X0 Y0 ZO0 as the starting point:

YA

330

130+

i

G81 G98 G01 G91 X280 Y130 Z-81-22 F100 ; Positioning and canned cycle definition
G64 X200 Y200 B225 122.5 C3 F200 Q2 U4.005; Multiple machining cycle definition

G80 ; Canned cycle cancellation
G90 X0 YO ; Positioning
M30 ; End of program

It isalso possibleto writethe multiple machining cycle defining block asfollows

G64 R282.843 A45 B225 145 C3 F200 Q2 U4.005
G64 X200 Y200 B225 K11 C3 F200 Q2 U4.005
G64 X200 Y200 K22.5 111 C3 F200 Q2 U4.005
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6.24. G65. INDEPENDENT AXISEXECUTION

Withfunction G65itispossibleto move oneaxisindependently whileother axesare being
interpolated.

In the following program:

NO G65W100 F1
N10 GO1 X10 Y10 Z5 F1000
N20 GO1 X20

When executing block "NO", the W axis starts moving at a feedrate 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 CNCwaitsuntil blocks"NQ" and"N10" arecompleted (all axes have
reached position) before executing block "N20".
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6.25. G70/G71. UNITSOF MEASUREMENT
G70 : Programming in inches
G71 : Programming in millimeters

Depending on whether G70 or G71 is programmed, the CNC takes the subsequent
coordinates as being in inches or millimeters respectively.

Functions G70/G71 are modal and incompatible with one another.

The CNC assumesthe units set by parameter P13 when being turned on, after M 02,M 30,
EMERGENCY or RESET.

6.26. G72. SCALING FACTOR
G72 alows the machining of parts of similar shape but different size using the same
program.

G72 must be programmed alone in ablock. There are two different methods of program-
ming G72.

6.26.1. Method a). Scaling factor to affect all axes

Format :

N4 G72K2.4

N4 - Block number

G72 - Scaling code

K2.4 - Value of the scaling factor

Min. value K0.0001 (x 0.0001)
Max. value K100 (x 100)

Tool radius and length compensation are compatible with this scaling mode.

All coordinate values programmed after G72 will be multiplied by K until the scaling is
cancelled by K=1, or after M02,M 30, EMERGENCY or RESET.
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Example:

Y

>X ,
Starting point is X-30 Y10
N10 GO0 G90 X-19 YO
N20 GO1 X0 Y10 F150
N30 G02 X0 Y-1010 J-10
N40 G01-19YO0
NAS5 G3L....oooiiiiieeeee e (Store datum point)
N50 G92 X-79Y-30 ..ovvveeiiiiiiiiiiieeeeenns (Change datum point)
NBO G72 K2 .o (Apply Scaling factor 2)
N70 G25N10.40.1
N8O G72 K1...ovviiiiiiiiiiiiiiieeeee e (Cancel scaling factor)
N85 G32 ... (Retrieve original datum point)
NOO GO X-30 Y10 ..cccciriiieeeeeeeiiieeeen (Return to initial point)
NIOO M30 ... (End of program)
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6.26.2. Method b). Scaling factor affecting one axis only

Format:
N4 G72V W, X,Y,Z 2.4

N4 : Block number

G72 : Function which defines the scale factor
V,W,X,Y,Z . Axis to which the scale factor is applied.
2.4 . Scaling factor value

Min. value 0.0001 Max. value 15.9999

In this case the axisto which the scal e factor is applied must be at the zero point (value 0)
when the factor is applied or cancelled.

The coordinate value of the axis affected must be zero when G72 is applied. When the
scaling factor affects only one axis, the coordinate values of the datum point cannot be
altered by functions such as G32, G92 or G53 thru G59.

The scaling is cancelled by factor 1, after M02,M 30, EMERGENCY or RESET. If an
scaling factor isentered, any preceding factor isautomatically cancelled, regardless of the
axis affected.

Tool length compensation is compatible with this scaling mode.
Tool radius compensation can only be used when the scaling factor is applied to arotary

axis. If the axis is linear the radius compensation will be affected by the scaling factor
applied to the axis.

MPM043
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Machining on a cylindrical surface. If ascaling factor equal to 360 R being the cylin-
27R

der’sradius) is applied to arotary axis, it can be handled as alinear axis. Thus any path

can be programmed on the cylinder’ s surface, with tool radius compensation.

MPM044

MPM044B

If, within the same program, both scaling methods are used, the CNC will apply totheaxis
affected by method b) a factor equal to the multiplication of both values.

When checking aprogramin DRY RUN execution modes 0,1 or 4 the coordinates values
and the graphic displayed are not affected by any method b) scaling factor i.e. when the
scaling factor is applied to one axis only the values and graphics displayed will represent
the programmed values.
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6.27. G73. PATTERN ROTATION

This feature allows the rotation of the coordinate axes around the part program’s datum
point on the main plane.

Format:

N4 G73 A+/-3.3

N4 - Block number

G73 - Pattern rotation code

A+/-3.3 - Rotation angle

Min. value - 0.000 degrees
Max. value - 360.000 degrees

G73isincremental, i.e., if morethan one G73isprogrammed. Their respective A values
will be added together.

G73 must be programmed alone in a block.

Patternrotationiscancelled with: G17, G18, G19, G73 (without A value). An M 02, M 30,
EMERGENCY or RESET.

>
o

MPM045

When the part is programmed in absolute (G90) and cartesian coordinates all the points
haveto beidentified by both coordinate val ues on the main plane, even when thisrequires
repeating some values, and moreover a point cannot be defined by one angle plus a
cartesian coordinate.
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Example:

Starting point is X0 YO0 and the path of the tool is programmed in the XY plane without
taking its dimensions into consideration.

YA

*@s |
~ A
N Ll X

®§®

N10 GO1 X21 YO F300
N20 G02 AO 15 JO
N30 GO3 AO 15 JO
N40 A180 1-10J0

N50 G73 A45

N60 G25 N10.50.7

N70 M30

MPMO046

In four-axis machinestherotation can also be applied to aplaneincluding thefourth axis
(W) if itislinear and active when G73 is programmed.

If the axis linked to the fourth (W) is programmed afterwards the rotation function will
be cancelled.

This same treatment is given in 5 axis machines when the 5th axis V is one of the axes
which make up the main plane.
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6.28. G74. MACHINE REFERENCE SEARCH

When G74 isprogrammed in ablock, the CNC movesthe axesto the machine-r eference

point.

a) REFERENCE SEARCH FOR ALL AXES

* |f machine parameter P725=0and G74isprogrammed aloneintheblock. The CNC

moves first the axis which is perpendicular to the plane programmed.

ThisisZif operatingon G17,Y on G18,X on G19. The movementsof theremaining
axes then follow.

In four-axis machines, if the active axis when programming G74, is the one
associatedtothefourth (W), theaxeswill bemoved asdescribed, (W) beingthelast.
However, if the active axis is the fourth (W) when G74 is programmed, it will
replace its associated axisin the prescribed order and the associated axiswill be the
last on moving.

In 5 axis machines the movement of the 5th axis V, when G74 only G74 is
programmed, this is always done after the movement of the 4th axis W.

If P725 hasavalue between 1 and 99 and G74 isprogrammed alonein the block, the
CNC will automatically execute the subroutine whose number isin P725.

If P725 = 74, subroutine 74 will be executed. For example:
NO G22 N74

N10G74 XY WV (thismight be the order required by the user)
N20 G74

b) REFERENCE SEARCH FOR ONE AXISOR MORE THAN ONE IN A SPECI-

FIC ORDER

If machine-reference search is required in an order other than the above, G74 is
programmed, followed by the axes in the required order.

No other function can be programmed in a block in which G74 is programmed.

In both cases, a) and b), when the axes reach the machine-reference, the distances
between this point and the last part’ s datum point programmed are displayed.
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6.29. PROBES

6.29.1. Definition

Probes are basically simple switches provided with a high level of sensitivity.

When the probe touches a surface, a signal is sent to the CNC of the machine, and the
position of the axes are automatically recorded. In the case of machine tool applications,
this same signal acts on the control of the machine until an adequate, precise and rapid
positioning of the tool or part is obtained.

Probes do not measure, they simply send positioning signals to be treated in the CNC of
the machine and according to specific tolerances.

6.29.2. Characteristics

Probes are of modular construction for better adaptation to the needs of the user. This
system consistsof astylus, probe, transmission system and interface. The stylusisthe part
which enters into contact with the surface.

They are provided with a system to absorb impact with the surface.

Thetip of the probeincludesthe stylus.They are of solid and compact constructionin order
to protect the stylus. Different extension modules can be fitted in order to obtain the right
geometrical configuration for each application.

Probes have three different systems:

- Cabling
- Inductive
- Optical

Cabling: The signal istransmitted through the cable. Its most important disadvantageis
itsrigidnessin moment. It isused in lathes and machining centersfor final adjustments of
toolswherethe probe has afixed measuring position and the tools are brought closeto the
probes. It is also used in digitizing systems.

Inductive: It allows greater ease of movement. The signal istransmitted without physical
contact, by means of two opposing plates, across the work area.

Optical: Communication is made by means of infrared rays. One of its advantagesisthe
freedom to position the signal receiver outsidethework area. Itsapplications are the same
as those of the inductive probe.
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6.29.3. Most common applications

There are different applications, as shown below:

Fine adjustment of thetool: These check the cutting point of each tool and compensate,
if necessary, the distance to the work place or stop production should a tool break.

Fineadjustment of the part: by means of canned probecycleswhich will be seen below.

Digitizing system. For copying parts by means of the collection of information point by
point. The probe is given the job of sending positional data by means of a series of
predetermined movements along the surface of the part.

In the case of the FAGOR 8025/30 MS CNC the system generates CNC programs
automatically enabling the machining of complex parts with a great deal of reliability.

Itisrecommendableto use an interfacewhich isan electronic link between the probe and
the control of the machine.

This controls the status of the probe continuously, provides energy to the induction
modules and transmits asignal to the control of the machine when the probe has tripped.
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6.29.4. G75. PROBING

G75 prepares the CNC to receive the signals coming from a measuring probe.
Format:
N4 G75 (V+/-4.3) (W+/-4.3) X+/-4.3 Y +/-4.3 Z+/-4.3

The axes will move until the probe signal isreceived. The CNC will then consider the block
to be completed and the real position of the axes will be stored as theoretical position.

Neither the feedrate will be changed by turning the FEEDRATE knob (frozen at 100%) nor
the movement of the axes will be displayed until the probe signal is received.

If the axes arrivein position before the probe signal isreceived, the CNC will act asfollows:
If machine parameter "P621(6)=0", the CNC interruptsthe program execution and it issues
error 65. But, if "P621(6)=1", the CNC will consider the block completed and it will go on
to execute the next block.

After executing this block, the values of the different axes can be allocated to the desired

parameters. The combination of this feature with mathematical operations with parameters

permits creating special subroutines to measure parts or tools.

G75implies GOl i.e. the CNC assumes function GO1 and G40 after a G75 block.

Atention:

This CNC allows manually measuring the length of the tools with a probe.
See the OPERATING MANUAL.
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6.29.5. G75 N2. Probing canned cycles
The M Smodel CNC offers various probing canned cycles to accomplish the following:

Measure the tool dimensions. Position the tool at a specific point on the part before
machining it.

Measure the part after it has been machined

The programming format is as follows:

G75N** PO=K.. P1=K..
The figure after N defines the probing cycle to be executed.
The CNC' s probing canned cycles are:

NOO : Tool length calibration.
NO1 : Probe calibration.

NO2 : Surface measuring.

NO3 : Surface measuring with tool offset.
NO4 : Outside edge measuring.
NO5 : Inside edge measuring.
NO6 : Angle measuring.

NO7 : Edge and angle measuring.
NO8 : Hole centering.

NO9: Boss centering.

N10 : Hole measuring.

N11 : Pocket measuring.

After thefiguresdefinedinthecycle(N**), thecalling parameters (P?=K ?) necessary for each
cycle must be programmed. The calling parameters used in the cycles are the following?
PO : Theoretical X value.

P1: Theoretica Y value.

P2 : Theoretica Z value.

P3: Safety distance.
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P4 : Probing feedrate.
P5 : Tolerance.
P6 : Table number of the tool to be calibrated.
P7 : Axis being probed.
P7=0 X Axis,
P7=1Y Axis,
P7=2 Z AXis.
P8 : Hole' s or pocket’ s theoretical diameter.
P9 : Initial probing feedrate for cycles: NO1, NO8, NO9, N10, N11.
P10: Withdrawal distance after cycles: NO1, NO8, N09, N10, N11.
P11: Tool calibration on:

.theaxis P11=0
.oneend P11=1

GENERAL CONSIDERATIONS
If any parameter that correspondsto a cycleisnot programmed, the CNC will assumethe
latest value assigned to that parameter. The cycles do not modified the calling parameters
(which can be used in later cycles) but do alter the contents of parameters P70 thru P99.

Parameters P4 and P9 rel evant to the probing feedrate must be programmed in mm/min. or
0.1 inch/min.

Parameter P3 must be greater than zero.
Parameter PS5 must be equal or greater than zero.

Parameter P7 can only be O, 1 or 2. Parameter P11 can only be O or 1.

Error 3 will beissued if one of the last four conditions are not met.
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BASIC OPERATION

Oncethe probeis positioned near the surface to be probed, the movements of the axes during
aprobing cycle are:
Approach

Itisexecutedinrapid mode GOOfromthestarting point of thecycleto asafety distance P3 away
from the theoretical value.

Probing
It is executed at afeedrate determined by P4 until the CNC receives the probe signal.

If before moving a maximum distance, which depends on the type of cycle selected, the CNC
has not received the probe signal, the CNC will act as follows:

If machine parameter "P621(6)=0", the CNC interruptsthe program execution and it issues
error 65. But, if "P621(6)=1", the CNC will consider the block completed and it will go on
to execute the next block.

In order to simplify the explanation of the canned cycles, machine parameter "P621(6) is
assumed to be set to "0".

While probing, the Feedrate overrideknob will have no effect on the feedrate which will be
fixed at 100%
Withdrawal

Oncethe probing corresponding to selected cycleisfinished, the axeswill withdraw, inrapid
move GO0, back to the starting point.

Depending onthe selected cycle, the CNC will update, if necessary, thetool table; by the same
token, the values of the arithmetic parameters will have a specific meaning which will be
described in the sections for each cycle.
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The exit conditions of all probing cycles are: GO0, G07,G40,G90 and G94 .

The type of probe used in this cycles may be either one located in a fixed position on the
machine (usedto calibratethetools) or oneplacedinthe tool magazine (used to measure parts).

Thelatter probe will act asif it wereatool and must be calibrated prior to the execution of the
cycle and the values entered in the appropriate tool table position.

The different values of the probe will be entered in the tool table in the following way:
TheradiusR of the probe’s ball will be entered manually in operating mode 8.

Next, thetool calibration cycle (NOO) will be performed, after which the CNC will load the
L value of the probe and will set the K value to zero.

Then, the probe calibration cycle (NO1) will performed. The CNC will load automatically
the probe offset values (1,K) which will be the possible errors due to an improper setting of
the probe in the tool holder.

While executing a probing canned cycle, if the CNC receives the probe signal without the
probing movement itself being executed, it will issue an error 65 stopping all axes(collision).

When the probe uses an infrared system to send the signal, it is necessary to indicate, with
machine- parameter, which M function must the CNC send to activate the probe.

ThisM function will be activated by the CNC at the beginning of the probing cycle and must
be cancelled by programming another M function.

8025/8030 CNC PROGRAMMING MANUAL 93



NOO. Tool length calibration cycle

This cycle will be used to measure the tool’s length on the axis perpendicular to the main
working plane. To do this, aprobe must be placed in afixed position on the machine and with
its sides parallel to the axes.

The CNC must know thisposition on each axisand with respect to the machine-reference-zero.
These values must be entered in the following parameters: P910 Minimum (X1) value
according to X axis.

P911 Maximum (X2) value according to X axis.
P912 Minimum (Y 1) value according to Y axis.
P913 Maximum (Y 2) value according to Y axis.
P914 Minimum (Z1) value according to Z axis.

P915 Maximum (Z2) value according to Z axis.

Y4
POISZ2> |
Po14CZz ) | ¢
Zi o
a 1 |1 =X
CHG
= =<
-
X 7 g2
Y
POL13¢Y2) |
Poledtyy L
]
& —— X

MPM047
P910X
PO11(X 2

The tool’ s approximate L value must be previously entered in the tool table. Once the tool
has been selected, it can be calibrated by executing this cycle.

Cycle programming format: G75 NOO P3=K— P4=K— P11=K—

G75N00 =Tool calibration cycle code.
P3 = Safety distance.

P4 = Probing feedrate.

P11 =Tool calibration on:

. the axis P11=0
.oneend P11=1
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Thiscyclewill probe thetool over the probe, being the probing axis the one perpendicular to
themainworking plane. That is, the Z axiswith G17, the Y axiswith G18 and the X axiswith
G19.

Depending on the value of P11, the probing will be done with the tool’ s center (P11 =K0) or
with one end (P11=K1).

=
T

AL

P11=K0 P11=K1

MPM048

Thetool will bepositioned next to the probe’ ssurfaceby first moving theaxisof themainplane
at rapid move GOO and then the axis perpendicular to this plane up to a distance P3 from the
probe’ s surface also at rapid move GOO.

Next, the probing cycle will be performed at a feedrate determined by P4 to a maximum
distance of 2P3.

If after reaching a distance of 2P3 the CNC has not received the probe’ s signal, error 65 will
be displayed.

Once the probe's signal is received, the CNC will stop the movement, load the real
measurement valueand returnto the starting point of the cycle; asshown by the diagram bel ow

8025/8030 CNC PROGRAMMING MANUAL 95



_ STARTING
///// POINT

Y MAIN PLANE XY (G17)

***** FEED GO0
7 FEED P4

MPM049

The measured tool length valueisautomatically loaded by the CNC in the pertinent tool table
position asL value, setting the K valueto zero. Thiscycledoesnot modify theR and | values
which must be entered manually either in the operating mode 8 or by programming function
G50.

At the end of this cycle, the parameter table will show the following values:
P93 = Real lengthminusthetool length L, that wasinthetool table prior the execution of this
cycle, on the X axis (YZ working plane).

P94 = Rea lengthminusthetool length L, that wasinthetool table prior the execution of this
cycle, onthe Y axis (XZ working plane).

P95 = Real lengthminusthetool length L, that wasinthetool table prior the execution of this
cycle, on the Z axis (XY working plane).
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NOL. Probe calibration cycle

Thiscycleis used to determine the offset values of the probe. This valueswill be introduced
in the relevant tool-offset number of the tablein the | and K positions.

The offset valueswill bethe error, in the axis of the main plane, between the center line of the

tool holder and the center of the probe’ sball. To execute thiscycle, ahole must be previously
drilled and itsinside dimensions taken.

Axis of the tool holder
‘ coincidingwiththecenter

l' % of the drilled

e
K Hole probe
D= ball
Y
2 L 1
@
/ X

X

MPMOS0

The programming format is as follows:
G75 NO1 PO=K —P1=K—P2=K —P3=K —P4=K —P8=K —P9=K —P10=K - -
G75 NO1 = Probe calibration cycle code.

PO = Real X value of the drilled hol€e's center.
P1 = Real Y value of the drilled hol€e's center.
P2 = Real Z value of the drilled hol€' s center.
P3 = Safety distance.

P4 = Probing feedrate.

P8 = Drilled hol€ s diameter.

P9 = Initial probing feedrate.

P10 = Withdrawal distance after initial probing.
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This cycle starts by positioning the probe at the center of the hole (XPO, Y P1, ZP2), it then
executes four probings movements (2 per axis) inside the hole.

Attheend of thecycle, the probereturnsto the starting point and the | and K values of thetool
table are updated.

Theprobing movementsof thiscyclearesimilar to thoseexplained for the hole centering cycle
(NO8) in alater section.

Once executed calibrating cycles NOO and NO1, the probe’ s values (except its radius) will be
entered in the relevant tool table. These values are:

R = Probe’ sball’s radius (to be entered manually in operating mode 8 or by programming
function G50.

L = Probe slength.
| = Main plan€e s offset value on the abscissa (X axisin the XY plane).

K = Main plane’s offset value on the ordinate (Y axisinthe XY plane).

This probe, mounted in the tool holder, will be used to execute the rest of the cycles.
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NO2. Surface measuring cycle

Programming format:

G75NO2 PO=K — P1=K — P2=K — P3=K— P4=K— P7=K —

G75 NO2 = Surface measuring cycle code.

PO = Theoretical X value of the point to be measured.
P1 = Theoretical Y value of the point to be measured.
P2 = Theoretical Z value of the point to be measured.
P3 = Safety distance.

P4 = Probing feedrate.

P7 = Axis being probed.

P7=0 X Axis
P7=1 Y AXxis
P7=2 Z Axis

The probing movement will be performed only on the axis selected with P7.

MPMO51
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MPMOS2

The probe will be positioned near the point to be measured at a distance P3; the probing
movement will be performed at afeedrate established by P4 for amaximum distance of 2P3.

If the CNC does not receivethe probe’ ssignal beforereaching 2P3, error 65 will bedisplayed.

Oncethe probingisdone, the CNC will stop the movement, load thereal values measured and
will return to the cycle' s starting point as shown in the diagram below.

Main plane XY (G17)
p7=2 —_——

F Starting point

XPO YP1 ZP2

Theoretical surface of the part
P v - Real surface of the part

Z
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Once the cycle is ended, the parameter table will show the following values:

P90 = X measured value
P91 =Y measured value
P92 = Z measured value
P93 = Real measured value minus theoretical value on X axis (P90-PO0)
P94 = Real measured value minus theoretical valueon Y axis (P91-P1)
P95 = Real measured value minus theoretical value on Z axis (P92-P2)

Parameters P93, P94 and PO5 will indicate the offset value to be added to the part’ s datum so
the part’s theoretical values will be the same as the rea ones. To do so, a function of the
following type may be used:

G53/G591 P93 J P94 K P95

8025/8030 CNC PROGRAMMING MANUAL 101



NO3. Surface measuring cycle with tool correction

Programming format:
G75 N0O3 PO=K— P1=K— P2=K— P3=K— P4=K— P5=K— P6=K- - P7=K—

G75NO03 = Surface measuring cycle code with tool offset.

PO = Theoretical X value of the point to be measured.
Pl = Theoretical Y value of the point to be measured.
P2 = Theoretical Z value of the point to be measured.
P3 = Safety distance.
P4 = Probing feedrate.
P5 = Tolerance.
P6 = Tool offset number.
P7 = Axis being probed.

P7=0 X Axis

P7=1 Y Axis

P7=2 Z Axis

Withthiscycle, besidesexecuting everything described for the surface measuring cycle (N02),
the CNC willmodify thetool table valuesaccording to the tool offset number indicated by P6.
Thismodificationwill becarried out if themeasuring error isnot within thetol eranceindicated
by P5.

The CNCwill modify inthetool tablethel (radius) and theK (length) valuesaccordingtothe
working plane and the axis selected by P7.

pP7=2
| ModifiesK
v
z
P7=0 -
y g ~Modifies| P7=0
Modifies|

- X
- Main plane XY
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NO4. Outside edge measuring cycle

Programming format:
G75N04 PO=K— P1=K— P2=K— P3=K — P4=K —
NG75 N04 = Outside edge measuring cycle code.

PO = Theoretical X value of the point to be measured.
P1 Theoretical Y value of the point to be measured.

P2 - Theoretical Z value of the point to be measured.
P3 = Safety distance.
P4 = Probing feedrate.

In this cycle two probingswill be performed. The first one on the abscissa of the main plane,
that is:

. Onthe X axisfor the XY plane (G17)
. On the X axisfor the XZ plane (G18)
.OntheY axisfor the YZ plane (G19)

The second probing will be performed on the ordinate ofthe main plane, that is:

.OntheY axisfor the XY plane (G17)
. On the Z axisfor the XZ plane (G18)
. Onthe Z axisfor the YZ plane (G19)

Thiscycle' s starting point must be located in a specific area depending on the edge that isto
bemeasured. Thediagram bel ow showsthestriped areaswherethe probe must bel ocated when
the cycleis being called for to measure the pertinent edge.

T

X

PART
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The probe’s movements will be the following: Let us suppose that the main plainis XY and
the edge to be measured is the lower |efthand edge of the part (seefig.).

5 and 6.

10.

The probewill be positionedin rapid at adistance P3 of thefirst side to be measured.

The axis perpendicular to the main plane, in this case Z, will move in rapid to a
coordinate value defined by P2.

Thefirst probingwill be performed by moving the X axisamaximum distance of 2P3
at afeedrate defined by P4 until the probe’ s signal isreceived. If, after reaching the
maximum distance 2P3, the CNC has not received the probe’ ssignal, error 65 will be

displayed.

Oncethefirst probing isdone, the measured value will beloaded and then the X axis
will return in rapid.

Next the probe will be positioned in rapid at a distance P3 of the other side to be
measured as shown by the diagram.

The second probing will be performed by moving the Y axisamaximum distance of

2P3 at afeedrate defined by P4 until the probe' ssignal isreceived. If, after moving
the maximum distance, the CNC has not received the probe’ ssignal, error 65 will be

displayed.

Once the second probing is done, the measured value will be loaded and then the Y
axiswill returnin rapid.

The Z axiswill move in rapid up to the Z value of the cycle’s starting point.

X and 'Y axeswill return in rapid to the cycle s starting point.

104
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Once the cycle isfinished, the parameter table will show:

P90 = Measured X value
P91 = Measured Y value
P92 = Measured Z value
P93 = Real value minus theoretical value on the X axis (P90-PO0)
P94 = Real value minus theoretical valueon the Y axis (P91-P1)
P95 = Real value minus theoretical value on the Z axis (P92-P2)

Parameters P93, P94 and PO5 will indicatethe offset val ueto beadded to the part’ sdatum point
so the theoretical values will be the same as the part’ s realvalues. To do so, afunction of the
following type may be used:

G53/591 P93 J P94 K P95
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NO5. Inside edge measuring cycle

Programming format:
G75 NO05 PO=K— P1=K— P2=K— P3=K— P4=K—

G75 NO5 = Inside edge measuring cycle code.

PO = Theoretical X value of the point to be measured.
P1 = Theoretical Y value of the point to be measured.
P2 = Theoretical Z value of the point to be measured.
P3 = Safety distance.

P4 = Probing feedrate.

In this cycle two probingswill be performed. Thefirst one on the abscissa of the main plane,
that is:.

. Onthe X axisfor the XY plane (G17)
. Onthe X axisfor the XZ plane (G18)
.OntheY axisfor the YZ plane (G19)
The second probing will be performed on the ordinate of the main plane, that is:
.OntheY axisfor the XY plane (G17)

. Onthe Z axisfor the XZ plane (G18)
. Onthe Z axisfor the YZ plane (G19)

The probe must be located inside the pocket before calling for the cycle.

—

C
N
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The probe’s movements will be the following:

L et us suppose that the main plainis XY and the edge to be measured is the upper righthand
edge of the part (seefig.).

1. The probe will be positioned in rapid at a distance P3 of the first side to be measured.

2. Theaxisperpendicular to the main plane, inthiscase Z, will movein rapid to acoordinate
value defined by P2.

3. Thefirst probing will be performed by moving the X axis a maximum distance of 2P3 at
afeedrate defined by P4 until the probe’ ssignal isreceived. If, afterreaching the maximum
distance 2P3, the CNC has not received the probe’ s signal, error 65 will be displayed.

4. Oncethefirst probing isdone, the measured value will be loaded and then the X axiswill
return inrapid. Next, the probewill be positioned in rapid at adistance P3 of the other side
to be measured as shown by the diagram.

5. The second probing will be performed by moving the Y axisamaximum distance of 2P3
at a feedrate defined by P4 until the probe's signal is received. If, after moving the
maximum distance, the CNC hasnot received theprobe’ ssignal, error 65will bedisplayed.

6. Oncethesecond probingisdone, themeasured valuewill beloaded andthentheY axiswill
return in rapid.

7. The Z axiswill movein rapid up to the Z value of the cycle' s starting point.

8. X andY axeswill return in rapid to the cycle s starting point.
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Once the cycleisfinished, the parameter table will show:

P90 = Measured X value
P91 = Measured Y value
P92 = Measured Z value
P93 = Real value minus theoretical value on the X axis (P90-PO0)
P94 = Real value minus theoretical value onthe Y axis (P91-P0)
P95 = Real value minus theoretical value on the Z axis (P92-P0)

ParametersP93, P94 and P95 will indicatethe offset val ueto beadded to the part’ sdatum point
so the theoretical valueswill be the same asthe part’ sreal values. To do so, afunction of the
following type may be used:

G53/591 P93 J P94 K P95
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NO6. Angle measuring cycle

Programming format:

G75NO06 PO=K -P1=K -P2=K -P3=K -P4=K -

G75 NO6 = Angle measuring cycle code.
PO Theoretical X value of the point to be measured.

P1 = Theoretical Y value of the point to be measured.
P2 = Theoretical Z value of the point to be measured.
P3 = Safety distance.

P4 = Probing feedrate.

In this cycle two probings will be performed on the ordinate of the main plane, that is:

.OntheY axisfor the XY plane (G17)
. Onthe Z axisfor the XZ plane (G18)
. Onthe Z axisfor the YZ plane (G19)
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The probing movements are:

L et us suppose that the main planeis XY and we want to measure the inclination angle of the
part with respect to the axes of the machine (seefig.).

7.
8.

The probe will be positioned in rapid at a distance 2P3 of the side to be measured.

The axis perpendicular to the main plane, in this case the Z axis, will movein rapid to a
position indicated by P2.

Thefirst probingwill beperformed movingthe Y axis(ordinate of the XY plane) adistance
3P3 at a feedrate defined by P4 until the probe’s signal is received. If after reaching a
distance of 3P3, the CNC has not received this signal, error 65 will be displayed.

Once the first probing is finished, the measured value will be loaded and the Y axis will
return in rapid.

The X axiswill move an incremental distance P3 in rapid.

The second probing will be performed at a feedrate defined by P4 and to a maximum
distance of 4P3.

TheY axiswill returnin rapid.

The Z axiswill return in rapid to the Z value of the starting point.

9. The X and Y axiswill returnin rapid to the starting point.
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With this probing cycle, the maximum angle to be measured must be within +/-45 degrees.

If the angle is +45 degrees or larger, error 65 will be displayed during the first probing
movement.

If theangleis-45 degreesor larger, the probewill collidewith the part when executing arapid
move (G00), in that case, the CNC will stop the movement and display error 65.

Real ‘
} Real
\
A =45 |
\
__ Theoretica ____ _Theoretical
A = -45°
~Collision —
SNERN
o Starting Starting
= point point

When the cycleis finished, the CNC will have the value of the angle in the parameter P96

If the measured point of the part is the part’ s datum point, by means of the function to rotate
the coordinate system:

G73 A P96

the axes of the machine will be the same asthe sides of the part; thus, to execute the program,
there will be no need to take into account the angle of the part.
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NO7. Outside edge and angle measuring cycle

Programming format:

G75NO07 PO=K— P1=K— P2=K— P3=K— P4=K—

G75 NO7 = Edge and angle measuring cycle code.

PO = Theoretical X value of the point to be measured.
P1 = Theoretical Y value of the point to be measured.
P2 = Theoretical Z value of the point to be measured.
P3 = Safety distance.

P4 = Probing feedrate.

In thiscyclethree probingswill be performed. Thefirst one on the abscissa of the main plane,
that is:.

. Onthe X axisfor the XY plane (G17)
. Onthe X axisfor the XZ plane (G18)
.OntheY axisfor the YZ plane (G19)

The other two probings will be performed on the ordinate of the main plane, that is:
.OntheY axisfor the XY plane (G17)

. Onthe Z axisfor the XZ plane (G18)
. Onthe Z axisfor the YZ plane (G19)

It must be borne in mind that the probe’s starting pointmust be in specific area as explained
before for the outside-edge-measuring cycle.

The maximum angle must bewithin +/-45 degreesfor the same reason asthe angle-measuring
cycle.
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The probe’s movements will be the following:

Let us suppose that the main plain is XY and the outside edge to be measured is the lower
lefthand edge of the part and the inclination angle of the part with respect to the axes of the
machine (seefig.).

1 Theprobewill bepositionedinrapid at adistance 2P3 of thefirst sideto bemeasured.

2. The axis perpendicular to the main plane, in this case Z, will move in rapid to a
position defined by P2.

3. Thefirst probing will be performed by moving the X axis a maximum distance of
3P3 at afeedrate defined by P4 until the probe’ s signal is received.

4. Oncethefirst probing isdone, themeasured valuewill beloaded and thenthe X axis
will return in rapid.

5and 6. Next, the probe will be positioned in rapid at a distance 2P3 of the other sideto be
measured, as shown by the diagram.

7. The second probing will be performed by moving the Y axis a maximum distance
of 3P3 at afeedrate defined by P4 until the probe' s signal is received.

8. Once the second probing is done, the measured valuewill beloaded and then the Y
axiswill returnin rapid.

9. The X axiswill move an incremental distance P3 in rapid.

10. Thethird probing will be performed at afeedrate defined by P4 and to amaximum
distance of 4P3.

11. TheY axiswill returnin rapid.

12. The Z axiswill returnin rapid to the Z value of the starting point.

13. The X and Y axiswill return in rapid to the starting point.

Atention:

fj} In any of the rapid probing movements (3), (7), (10), if after reaching the

maximum distance (3P3), (3P3), (4P3) the CNC hasnot received theprobe’s
signal, error 65 will be displayed.
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When the cycleis over, the CNC's parameter will show:

P90 = Real X vaue of the edge.

P91 = Real Y vaue of the edge.

P92 = Real Z value of the edge.

P93 = Real X value minus theoretical X value of the edge (P90-PO).
P94 = Real Y value minustheoretical Y value of the edge (P91-P1).
P95 = Real Z value minus theoretical Z value of the edge (P92-P2).
P96 = Angle.

Parameters P93, P94 and P95 indicate the of fset amount to be added to the part’ s datum point
so the theoretical values of the part are the same as the real values. To do so, the following
function may be used:

G53/591 P93 J P94 K P95

But, if it is desired to make the part’ s datum point coincide with the probed point, the datum
point may be moved by the following function:

G53/591 P90 J P91 K P92

and also, by means of the function to ROTATE the coordinate system:

G73 A P96

The axes of the machine may be made to coincide with the sides of the part (as long as the

measured edge coincideswith the part’ s datum point) so the program can be executed without
taking into account the angle.
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NO8. Hole centering cycle

Programming format:

G75NO08 PO=K— P1=K— P2=K— P3=K— P4=K— P8=K— P9=K- - P10=K—

G75 NO08 = Hole centering cycle code.

PO = Theoretical X value of the hol€' s center.
P1 = Theoretical Y value of the hol€' s center.
P2 = Theoretical Z value of the hol€’s center.
P3 = Safety distance.

P4 = Probing feedrate.

P8 = Theoretical hol€' s diameter.

P9 = Initial probing feedrate.

P10 = Withdrawal distance after initial probing.

Inthiscycle, four probing movementswill be performed on the sides of the hole; thefirst two
on the ordinate of the main plane (Y axis of the XY plane) and the other two on the abscissa
of such plane (X axisonthe XY plane). Oncethe probing movements are completed, the CNC
will finish the cycle by positioning the probe at the real center of the hole calculated by the

CNC.

Pz
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Next, the cycle movements are described in better detail.

Let us suppose that the main planeis XY . Seefig.

The probe will be positioned at the theoretical center of the hole (XPO, YP1, ZP2). Next, the
main planeaxeswill beprobed (movement 1) and then, theaxisperpendicular tothemainplane
(movement 2).

Both movements will be executed in rapid mode GOO.

3. First probing movement, Y axis.
This movement is divided into:
. Movement at afeedrate determined by P9 until the probe’ s signal is received.
. Probe’ swithdrawal in GOO to a distance determined by P10.

. Movement at afeedrate determined by P4 until the probe’ ssignal isreceived again.

The Y axisreturns to the theoretical value Y=P1 in rapid.
Second probing movement, Y axis (similar to point 3).
The Y axisreturns to the real center calculated on this axis.
Third probing movement, X axis (similar to point 3).

The X axisreturns to the theoretical value X=PO0 in rapid.

© © N o o

Forth probing, X axis (similar to the point 3).

10. The X axisreturnsto the real center calculated on that axis, thus positioning the probein
thereal center of the hole and ending this cycle.

Atention:

If thereal diameter of theholeislarger than P8+P3, the CNC will display error
65 when executing a probing movement.
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Once the hole centering cycle is ended, the parameter table will show:

P90 = Real X value of the center of the hole.

P91 = Real Y value of the center of the hole.

P92 = Real Z value of the center of the hole.

P93 = Real value minus theoretical value on the X axis (P90-PO).

P94 = Real value minus theoretical value on theY axis (P91-P1).

P95 = Real value minus theoretical value on the Z axis (P92-P2).

P96 = Real diameter value of the hole.

P97 = Real value minus theoretical value of the diameter of the hole (P96-P8).

Parameters P93, P94, P95 indicate the offset value to be added to the part’ s datum point so the
theoretical valueswill bethe sameasthereal ones. To dothis, thefollowing functiontype may
be used:

G53/G591 P93 J P94 K P95
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NO09. Boss centering cycle

Programming format:

G75N09 PO=K— P1=K— P2=K— P3=K— P4=K— P8=K— P9=K - - P10=K—

G75 NO09 = Boss centering cycle.

PO = Theoretical X value of the center of the boss.
P1 = Theoretica Y value of the center of the boss.
P2 = Theoretical Z vaue of the center of the boss.
P3 = Safety distance.

P4 = Probing feedrate.

P8 = Theoretical diameter of boss.

P9 = Initial probing feedrate.

P10 = Withdrawal distance after initial probing.

Inthiscycle, four probing movementswill be performed on the sides of the boss; thefirst two
on the ordinate of the main plane (Y axis of the XY plane) and the other two on the abscissa
of such plane (X axis on the XY plane).

Thediagramillustratesthe movements of the axes during thiscycle. Movements5, 10, 15and
20 are the probing movements and each one of them is divided into the following:

. Probing at afeedrate determined by P9 until the signal from the probe is received.

. Withdrawal of the probe in rapid to a distance determined by P10.

. Probing at afeedrate determined by P4 until the signal from the probeis received.

Therest of themovementswill be performed at GOO (rapid mode). The cyclewill end with the

main plane axes positioned at thereal center of the bossand the axis perpendicular to themain
plane at a distance P3 from this center.

Atention:

If the real diameter of the bossis larger than P8+P3, the CNC will display
error 65 when executing a probing movement.
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P90 = Real X value of the center of the boss.

P91 = Real Y value of the center of the boss.

P92 = Real Z value of the center of the boss.

P93 = Real value minus theoretical value on the X axis (P90-PO).

P94 = Real value minus theoretical value on theY axis (P91-P1).

P95 = Real value minus theoretical value on the Z axis (P92-P2).

P96 = Real diameter value of the boss.

P97 = Real value minus theoretical value of the diameter of the boss (P96-P3)

Parameters P93,P94,P95 indicate the offset value to be added to the part’s datum point so
the theoretical values will be the same as the real ones. To do this, the following function
type may be used:

G53/G591 P93 J P94 K P95
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N10. Hole measuring cycle

Programming format:

G75N09 PO=K— P1=K— P2=K— P3=K— P4=K— P8=K— P9=K - - P10=K—

G75 N10 = Hole measuring cycle code

PO = Theoretical X value of the center of hole.
P1 = Theoretica Y value of the center of hole.
P2 = Theoretica Z vaue of the center of hole.
P3 = Safety distance.

P4 = Probing feedrate.

P8 = Theoretical diameter of hole.

P9 = Initial probing feedrate.

P10 = Withdrawal distance after initial probing.

Thiscycleisidentical to the hole-centering cycle NO8 described before except that at the end
of the cycle, the probe returns to the cycle’'s starting point. To do this, first the axis
perpendicular to the main plane moves and then the two axes of the main plain move. Both
movements are performed at GOO rapid mode.

N11. Boss measuring cycle

Programming format:

G75N09 PO=K— P1=K— P2=K— P3=K— P4=K— P8=K— P9=K - - P10=K—

G75 NO09 = Boss measuring cycle code.

PO = Theoretica X value of the center of the boss.
P1 = Theoretica Y value of the center of the boss.
P2 = Theoretica Z vaue of the center of the boss.
P3 = Safety distance.

P4 = Probing feedrate.

P8 = Theoretical diameter of the boss

P9 = Initial probing feedrate.

P10 = Withdrawal distance after initial probing.

Thiscycleisidentical to the boss-centering cycle NO9 described before except that at the end
of the cycle, the probe returns to the cycle’'s starting point. To do this, first the axis
perpendicular to the main plane moves and then the two axes of the main plain move. Both
movements are performed at GOO rapid mode.
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6.30. DIGITIZING WITH THE FAGOR 8025/8030 MS CNC

6.30.1. Digitizing

Digitizing consistsof memorizing the coordinatesfrom aguided sweep of the probeonthe
model. Thisisdone at the speed allowed by the probe. The datawhichis obtained is used
later during the milling stage. This method has the following advantages:

* Machining can be done at the maximum speed allowed by the machine tool.

* There are no vibrations during the copying stage, and for this reason reproduction is
much more exact and the need for manual finishing isavoided in the majority of cases.

* Digitized information can be used to machine as many times as may be necessary,
without any need for copying the original model again.

* Probing speed can be adjusted between 0 and 1000 mm/min. The best results are
obtai ned with speeds of from 200 and 500 mm/min. Probing feed rate can be adjusted
between 0 and 1500 mm/min.

Thedigitizing stage consumes about aquarter of thetotal processingtime. Thetimeduring
which the machine tool is being used should not be thought of as being unproductive, as
in the long run, less time is consumed than in direct copying. Furthermore, no manual
operations are required so this can be done at night or during a weekend.

If itiswished to get maximum performance from machinetools, ameasuring machine can
be used exclusively for digitizing models. The programs generated will feed the different
milling machines used solely for machining work. The measuring machine can also be
used for dimensional control of parts from machining operations.
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6.30.2. CHARACTERISTICS OF DIGITIZING WITH THE FAGOR 8025/30 MS
CNC

Any digital probe can be used with the 8025/30 CNC.

During thedigitizing phase, asimple program movesthe probe on the pattern. Theexpl oration
can havetheform of arectangular grid, concentriccircumferences, spiral, diametric, etc.,
so that it adapts as well as possible to the geometry of the model to be reproduced. It isaso
possible to define various areas and use a different exploration method in each of these.

Onevery important difference of the FAGOR digitizing method with respect to other systems
which also use digital probesisthat this one moves practically on the surface of the pattern.

. ADVANTAGES OF THE FAGOR METHOD

Lesstimeis needed for the digitizing stage.

It can be used in large machines, even though the axis which movesthe probeisvery heavy,
asit isnot submitted to continuous rocking movements which could damage its mechanism.

After the data has been collected a program is generated which can be stored in the memory
of theM S8025/30 CNC or inthedisc of acomputer, by usingtheFA GORDNC communication
system. This second option isthe one used normally, asthe programswhich are generated by
digitizing are usualy of alarge size than the memory capacity of the control (32 Kb).

If the pattern has any type of symmetry, only one part can be digitized and then, by applying
mirror images 9G11, G12, G13), transfers (G92, G53 .... G59) and axis turns (G73), the
compl ete pattern can bereproduced. Thisallowsareduction bothinthedigitizing timeand the
length of the program.

Reproduction can be obtained with smoothed paths if, instead of going from one point to
another in astraight line (G1), G8 functions are used (Tangent circumference to the previous
path) and G9 (circumference defined by three points).

The application of scale factors (G72) alows a complete family of parts to be made from a
single pattern.
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All these functions, the coordinates of the points, aswell as machining conditions (feed rate,
tool to be used, spindle revolutions, etc.), can be entered automatically during the digitizing
stage by means of the G76 function, for which reason it is not necessary to edit the program
which is generated afterwards.

Should it be necessary to make modifications the control reserves 100 blocks before the first
block (N100) generated by the digitizing process.

The program can occupy up to severa Mb of memory. During the machining stage, it is
necessary to transmit it as an infinite program using FAGORDNC. DNC software guarantees
safetransmission of databy meansof anRS232C ines. For thisreason, it hasacommunications
protocol which automatically retransmits the data should there be an error in transmission or
reception.

Finally, it is also possible to send the program generated from digitizing to a CAD/CAM
system capabl e of reconstructing the geometry of the pattern. Once there, the original design
could be modified and the process is completed by machining the definitive design.
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6.30.3. Preparation of a digitizing operation and later execution at the machine.

. CONCEPTION OF THE SYSTEM. THE PROBE.

The probe can be fastened to the toolholder of the milling machine or machining center, asif
it were atool, converting the machine tool into an automatic digitizing system.

Thetip (interchangeable) of the needle of the probeisprovided with aball which isthreaded
to the probe and follows the surface of the pattern during digitizing. Each probe involves a
family of tipswith different ball radii for multiple applications.

Thediameter of theball of theneedle or tip should be the same asthetool used in subsequent
machining.

The corrections of radii for other tools are also possible but another treatment of the
digitized program isrequired (G41, G42, G43).

Thedifferent probe needles havevariableweights. Infact, inthe pr obe system, needlesmust

have a maximum weight of 200 gm approximately to avoid possible errors of interpretation
of contact.

. CALIBRATING THE PROBE

For this, we use the NO1 cycle with which we determine the offset valuesfor the probe, which
will be entered by the CNC in the corresponding corrector, which we have chosen previously.
(TOO by default.) The offset valuesare the error which may exist in the axes of the main plane
between the axis of the toolholder and the center of the measurement probe ball.

Inorder to executethiscycleitisnecessary to machineahol e beforehand, insidewhichwewill
carry out the probings.

Once the hole has been made, the diameter and X,Y ,Z coordinates of which we know (thisis
due to that fact that we have chosen the place previously and moved to it with the CNC jog
controls) we change the tool for the probe and move in Z until we areinside the hole.

Next, we execute the NO1 probe calibration cycle. Previously the programming format is
completed and the tool corrector is chosen where we want offset 1,K to appear. TOO corrector
istaken by default. All these operations can be donein TEACH-IN.

On exiting from the cycle the control automatically updatesthe|,K offset of the table and the
probe goesback to the starting point. Next we compl etetherest of theinformation onthetable:
R : Radius of the ball
L : Length of the probe (depends on the zero part).
If zero part is on the surface of part, L will be zero a so.

Thistypeof probe placed onthetool holder of thespindlewill beusedto carry out theremaining
probingcycles. If we change the probe for another, we must repeat the entire process. Oncethe
probe has been calibrated we can proceed with the probing of the surface chosen.
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.DIGITIZING OF THE PATTERN

Digitizing consists of the reading of points on a surface with a measurement probe.

Points are read with the combination of the preparatory functions of the CNC:

- Function G75 alows the reading and acceptance of the points by the CNC.

- The G76 function allows these to be stored in the CNC itself, if the contents are less than
32 Kb, or in acomputer.

The program obtained in thisway allows the reproduction of the points and the generation of

the surface which has been digitized previously in two ways.

- From the CNC itsdlf, if the contents are less than 32 Kb.

- Of fromacomputer by meansof theFA GORDNC applicationusingtheoption: EXECUTION
OF THE INFINITE PROGRAM.

1-Sampling program

ThisisaCNC program which guidesthe probe along the surfaceto bedigitized in asuccession
of points which is as extensive and dense as the computer systems available permit.

The probe travels over the surface of the model at defined intervals of space, defined in the
sample program. The coordinates of these points will be read and the different blocks of the
machining program will be generated.

By observing themodel to be digitized and depending on itsgeometry we can choose different
types of sampling:

-Rectangular probing according to the X axis.
-Rectangular probing according to the Y axis.
-Circular probing.

-Diametric probing.

-Profile monitoring probing.

-Combinations of these.

-Etc.

Later, examples of these sampling programs will be seen.
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2 - Considerations on the sampling program.

The execution of the sampling program implies the following steps:
a) The probe will go to a specific point above the surface of the pattern.

b) Next, with theaid of function G75 the reading of the different coordinates (W), (V), X,
Y, Z.

After G75 the probe will lower asfar as the programmed coordinate until it receives the
external signal of the probe. Once this has been received, the block will be considered
complete, the real position of the point of contact of the probe being accepted as the
theoretical position.

If theaxesarriveat aprogrammed position beforereceiving theprobesignal, the CNC will
indicate error 65.

c) Withtheaid of ablock which contains the G76 function a block can be generated
which will be sent automatically, either to the CNC memory or to a computer via DNC.

The information after G76 can be;

- Coordinates of the (W), (V), X, Y, Z axes.
- G,F,ST functions.

This entire process will be repeated for one of the points until the chosen sampling program
is complete.

3- Final considerations.

Digitizingisalwayscarried out within adefined volume. The planeswhich delimit thisvolume
are parallel to the machine axes. Thanksto the appropriate distribution of the planes parts of
the contour can be digitized.

It is possible to divide the surface of the pattern into several parts and define a different
sampling networ k for each area, all thisby means of the combination of different sampling
sweeps which Fagor offers as an example.

The sequence of points must have a logical form for later machining, where the tool, with
the same shape as the probe ball, will travel over the line of points stored in the program. If it
isnecessary to machinein several runsthe program must be executed several timesby applying
successive origin displacements or changesin the tool length compensation.

In aprevious block, the control automatically reserves 100 blocksin which preparatory
functions can be defined which affect all the program: rounded edges, scalefactor, axis
turn, etc.
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Thankstodifferent processeswithin thedigitizing program, wecan optimizetheprobing
of the pattern. For example, geometrical aid functions can also be entered in the generation
block G76withwhichitispossibleto round off themachining profilecal culated point by point.

One of the multiple applications of the G76 function isthe creation of aprogram known asthe
mathematical function. The path followed iscal cul ated by means of aparametric program and
executing it in DRY RUN. These programs have a specia sense when the mathematical
function is very complex and the control cannot process al the calculation in real time
simultaneously with machining. The path breaksdown previously into successive points, with
the possibility of rounding off, for example, being stored as a new program.

. FAGORDNC FOR DIGITIZING

Once executed, FAGORDNC selectsthe DIGITIZING option. Once this has been done, the
computer waitsto receivedatafrom the CNC. Now we executethe probing program which has
been chosen previoudly for the pattern. When the CNC stops digitizing the whole surface
of the pattern, the computer will indicatethe PROGRAM RECEIVED message.

The programs stored in the computer can be modified with any text editor which generates
ASCII characters, asif they weretexts. In thisway we can modify the depth of the run, work
rate, etc., or program machining conditionsin the first 100 blocks reserved for this.

Inorder to executetheprogram storeinthecomputer and after executing this, the FAGORDNC
communicationsprogram, wewill choosetheINFINITE PROGRAM EXECUTION option.
Thecomputer will ask for the program number, and afterwards, the number of timesthat it will
repeat the program, and finally, we will choose between executing the program in
AUTOMATIC, DRY RUN, “G” FUNCTIONS, THEORETICAL PATH. After this
sequence of keystrokes, the computer starts sending the program generated to the numerical
control, following the path of the previoudly digitized surface. Once the program has been
completely executed, the computer will show the PROGRAM EXECUTED message.

It isvery important to befamiliar with the OPERATING SY STEM of the computer to
carry out all these processes. On occasions, it is of invaluable help.

. PARAMETERS INVOLVED WITH DIGITIZING.

P612 bit 7 indicates the type of impulse (+ or -).
P720 if G75 sends M.

The 9-pin A6 connector is used for receiving the signals from a measurement probe.
(Specificationsin the Installation and Start-up Manual).
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6.30.4. G76. Automatic block generation
Thisfunction (G76) is used to generate blocks that are automatically loaded into the CNC or
to a computer (via DNC).

If the new program is going to be loaded into the CNC, a block of the type G76 P5 must be
previously written.

But if the new program isto be sent directly to a computer, ablock of the type G76 N5 must
be previously written.

Once G76 P5or G76 N5 executed; each timethat the CNC executesany block containing G76,
it will load whatever is after G76 into the new program.

The programming format is:
N4 G76 (contents of the block to be created).

The contents of the block to be created are similar to the normal programming except that the
preparatory functions G22 and G23 cannot be programmed.

After G76, the coordinates can be programmed in different ways:
a) (V+-4.3)(W+/-4.3) X+/- 4.3Z+/-4.3
L oads the axes with the indicated values.
b) (V)(W)XYZ
L oads the axes with the theoretical values that they show at thistime.
c) (VP2)(WP2) XP2ZP2
L oads the axes with the values of the parameter at thistime.

In the sameway, if FP2 or SP2 are programmed after G76, the CNC will load the F or
Sin the new program with the values of the parameter in that moment.
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Example: Let us suppose that the X coordinate of the point where the machine findsitself is
78.35. If we run the following program:

N10 G76 P0O0345

N20 G76 G1 X F500 M3
N30 P2=P3 F2 K1

N40 G76 XP2 ZP5 M7
N50 G76 GO X14 220 M5

and if in block 40 the parameter values are: P2=14.853 and P5=154.37, the CNC will
generate the following program P00345.

N100 G1 X78.35 F500 M3
N101 X14.853 Z154.37 M7
N102 G0X14 Z20 M5

It is necessary to program all five digits of the program number in blocks of type G76 P5 or
G76 N5.

The CNC must bein DNC ON (operating mode 7) in order to load the new program into a
computer (see DNC manual).

If the number of the program to be generated exists already in memory (e.g. P12345) it must
bein thelast position of the program map; but if G76 P12345 is executed, the old programis
erased and the new one can be generated.

Whenthe program number existsin memory but isnot thelast oneinthememory map, theCNC
will issue error 56.

Atention:

When aprogram isedited it goesto thelast position in the memory map and
when it is executed it goes to the first position.

When a program is being generated, another program cannot be generated
until the generation of the previous oneis cancelled by means of M2, M 30,

RESET or EMERGENCY.

Some of the applications of the G76 function are, for example, the creation
of aprogram after the cal cul ation of apath by meansof aparametric program,
or theDIGITIZING of amodel with ameasuring probe (G75) generating a
poi nt-to-point program as large as desired.
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Example G76: DIGITIZING ALONG THE X AXIS
Creation of a program by copying the points of a part with a measuring probe (G75).
Calling parameters:

PO = Minimum X value to sweep.
P1 = Maximum X value to sweep.
P2 = Minimum Y value to sweep.
P3=MaximumY valueto sweep.
P4 = Minimum Z value to sweep.
P5 = Maximum Z value to sweep.
P6 = Maximum step value on X.

P7 = Maximum step valueon Y.

P8 = Regular movement feedrate.
P9 = Probing movement feedrate.

Parameters used for calculations P10= Z axis increment for G75.

P11= Number of stepson X.

P12= Number of stepson Y.

P13= Starting point’s X value.

P14= Starting point’s 'Y value.

P15= Starting point’s Z value.

P16= Step counter for X axis.

P17= Indicates which values must be loaded (0=XZ, 1=Y Z)
P18= Current X value.

P19= Current Y value.

P99= Increase of Z for successive runs
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Examplein inches:
% 00075

N10 (digitizing along the X axis)

N20 G76 N12345 (Program to be loaded into computer)
N40 G76 F200 (Feedrate)

N50 PO=KO0.5 (minimum X)

N60 P1=K11.5 (maximum X)

N70 P2=K0.3 (minimumY)

N80 P3=K2.7 (maximum YY)

N90 P4=KO (minimum Z)

N100 P5=K2.25 (maximum Z)

N110 P6=K0.05 (maximum step in X)

N120 P7=K0.05 (maximum stepinY)

N130 P8=K100 (regular movement feedrate)
N140 P9=K200 (probing feedrate)

N145 P99=K-0.0394 (Z successive runs)

N150 P10=P1F2P0 P11=P10F4P6 P12=F12P11 P11=F11P12
N160 G26 N170

N170 P11=P12F1K1 P6=P10F4P11

N180 P10=P3F2P2 P12=P10F4P7 P13=F12P12 P12=F11P13
N190 G26 N200

N200 P12=P13F1K1 P7=P10F4P12

N210 P10=P4F2P5 P10=P10F2K1

N220 P13=X P14=Y P15=Z P17=K0 P18=P0 P19=P2
N230 G7 GO G90 XPO YP2

N240 G76 GO G90 XY

N250 ZP5

N260 G76Z

N263 G76 G91 G Z-P99

N265 G76G92 ZP5

N270 G76 G1G5

N280 G1 G91 G75 ZP10 FP9 (digitizing)

N290 GO Z0.0394

N300 P16=KO

N310 G1G91 G75ZP10 FP9

N320 P17=F11K1

N330 G27 N380

N340 G76YZ

N350 P17=KO0

N360 G25 N390

N370 G76 XZ

N380 P16=P16F1K1 P18=P18F1P6 P11-F11P16
N390 G28 N430

N400 G90 XP18 FP8

N410 G25 N320
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N420 P17=K1 P6=F16P6 P18=P18F1P6 P19=P19F1P7
N430 G90 Y P19 FP8

N440 G25N310.430.1

N450 P12=P12F2K1

N460 G27 N440

N470 GO G90 ZP15

N480 G76 GOZ

N490 XP13YP14

N500 G76 XY M30

N510 M30

After theexecution of thisprogram, the CNC will have generated and | oaded into the computer
the following P12345 program: N100 G1 F500

N101 GO G900 X—Y—

N102 Z—
N103 G1G5
N— Y—Z—

N— Y—Z— Etc

The sequence of the points must be logical so the tool can follow them while machining the
same way as the probe did.

Inthedescribed exampleagrid sweeping pattern hasbeenfollowed onthemain plane XY with
the probe touching along the Z axis.

If this sweeping pattern is not suitable for the model to be copied, other patterns can be used
like concentric circles, etc. on any plane XY, XZ, YZ and even with the auxiliary axisV, W.

Itisalso possibleto dividethe surfacein separate areasand define adifferent sweeping pattern
for each area.

If themachining must bedonein variouspasses, the programwill haveto be executed applying
successive zero-offsets or changesin tool length compensation.

All preparatory functions (square corner, scaling factor) that will affect thewholeprogram can
be defined in a previous block.

The CNC reserves automatically 100 blocks. Geometrical functions can also beincludedina
G76 type block:

. G08 Arc tangent to the previous path.
. G09 Arc defined by three points.

With these functions it is possible to smoothen the point-to-point machining profile.
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6.30.5. OTHER DIGITIZING EXAMPLES

1. Example G76: DIGITIZING ALONG THE Y AXIS

Creation of a program by copying the points of a part with a measuring probe (G75).
Calling parameters:

PO = Minimum X value to sweep.
P1 = Maximum X value to sweep.
P2 = Minimum Y value to sweep.
P3 =MaximumY valueto sweep.
P4 = Minimum Z value to sweep.
P5 = Maximum Z value to sweep.
P6 = Maximum step value on X.

P7 = Maximum step valueon Y.

P8 = Regular movement feedrate.
P9 = Probing movement feedrate.

Parameters used for calculations

P10= Z axisincrement for G75.

P11= Number of stepson X.

P12= Number of stepson Y.

P13= Starting point’s X value.

P14= Starting point’s 'Y value.

P15= Starting point’s Z value.

P16= Step counter for X axis.

P17= Indicates which values must be loaded (0=XZ, 1=Y Z)
P18= Current X value.

P19= Current Y value.

P99= Increase of Z for successive runs
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Examplein inches:
%00076

N5  (digitizing alongthe Y axis)

N10 (P=Memory N = Computer)

N20 G76 N54321 (Program to be loaded into computer)
N30 (Machining conditions)

N40 G76 F200

N50 PO=KO0.3 (minimumY)

N60 P1=K2.7 (maximumY)

N70 P2=KO0.5 (minimum X)

N80 P3=K11.5 (maximum X)

N9O P4=K0O (minimum Z)

N100 P5=K2.25 (maximum Z)

N110 P6=K0.05 (maximum stepinY)

N120 P7=K0.05 (maximum step in X)

N130 P8=K500 (regular movement feedrate)

N140 P9=K200 (probing feedrate)

N145 P99=K-0.0394 (Z successive runs)

N150 P10=P1F2P0 P11=P10F4P6 P12=F12P11 P11=F11P12
N160 G26 N170

N170 P11=P12F1K1 P6=P10F4P11

N180 P10=P3F2P2 P12=P10F4P7 P13=F12P12 P12=F11P13
N190 G26 N200

N200 P12=P13F1K1 P7=P10F4P12

N210 P10=P4F2P5 P10=P10F2K?2

N220 P13=X P14=Y P15=Z P17=K0 P18=P0 P19=P2
N230 G7 GO G90 XPO YP2

N240 G76 GO G90 XY

N250 ZP5

N260 G76Z

N263 G76 G91 G Z-P99

N265 G76G92 ZP5

N270 G76 G1G5

N280 G1 G91 G75 ZP10 FP97 (digitizing)

N290 GO Z0.0394

N300 P16=KO

N310 G1G91 G75ZP10 FP9

N320 P17=F11K1

136 8025/8030 CNC PROGRAMMING MANUAL



N330
N340
N350
N360
N370
N380
N390
N400
N410
N420
N430
N440
N450
N460
N470
N480
N490
N500
N510

G27 N380

G76 XZ

P17=KO0O

G25 N390

Gr6YZ

P16=P16F1K1 P18=P18F1P6 P11=F11P16
G28 N430

G90 XP18 FP8

G25 N320

P17=K1 P6=F16P6 P18=P18F1P6 P19=P19F1P7
G90 Y P19 FP8

G25 N310.430.1

P12=P12F2K1

G27 N440

GO0 G90 ZP15

G76 GOZ

XP13YP14

G76 XY M30

M30
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2. Example G76: CIRCULAR DIGITIZING

Creation of a program by copying the points of a part with a measuring probe (G75).
Calling parameters:

PO = Radius value.

P1=Pi frvalue.

P2 = Increment value of the radius to sweep.
P4 = Increment value of the arc to sweep.
P6 = Descent valuein Z.

P8 = Regular movement feedrate.

P9 = Probing movement feedrate.

Parameters used for calculations
P13= Whole part of the angle.

P22= Accumulated radius value.
P31= Angleto rotate.
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%00053

N1 (circular digitizing)
N5 (P=Memory N = Computer)
N6 G76 N9000O (Program to be stored in the computer)

N7 G92XYZ

N8 G76XYZ

N9  G76 G91 Z-0.1 (Successive runs)

N10 G76 G92 20

N11 G76 G90

N12 P13=KO0P31=K0 P22 = K0.4 (Radius)

N13 P1=K3.14159 (¥)

N14 P2=K0.05(Radiusincrement)

N15 P4=K0.05 (Arc increment)

N16 P22=P2 (Accumulated radius value)

N17 P6=K2.25 (Z axis descent)

N18 P8=K200 (Displacement feed)

N19 P9=K40 (Probing feed)

N20 G20N1

N21 G90 G1RP22

N30 G21N1

N40 G20N1

N50 G1G5G91 AP31FP8

N55 G76 XY

N60 G28 N40

N70 P22=F11P0

N80 G28N20

N82 G90GZ

N84 G76Z

N86 GOGXY

N87 G76 XY

N88 G76M30

N9O M30

N95 (Subroutines)

N100 G22 N1

N110 G1 G5 G90 G75 Z-P6 FP9 (Digitizing)

N120 G76 G90 Z

N125 P3=P3F1P31P3=F11K360

N130 G24

N140 G23N1

N145 P99=K-0.040 (Z successive runs)

N150 P31=K2F3P1 P31=P31F3P22P31=P31F4P4
P13=F12P31 P31=K360F4P31 P3=KO0(Calculation of rotation angle)

N160 P22=P22F1P2 (Calculation of the radius by successive increments)

N170 G24
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3. Example G76: DIAMETRIC DIGITIZING

Creation of a program by copying the points of a part with a measuring probe (G75).

Calling parameters:

PO = Radius of the part.

P1 = Initial angle fixed at 360 degrees.
P2 = Pitch of radius to sweep.

P3 = Pitch of angle to sweep.

P4 = Minimum Z value to sweep.

P5 = Maximum Z value to sweep.

P8 = Regular movement feedrate.

P9 = Probing movement feedrate.

Parameters used for calculations

P10= Accumulated angular increment of the angle.
P11= Distance to travel in angle and absolute value.

P12= Absolute value of the distance to travel in angle.

P20= Accumulated value of radius.
P21= Total absolute radiusto travel.
P22= No. of stepsin radius

P23= Changed radius sign.

P30= Z limit for G75.

P99= Z increment for successive runs.
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%00099

NO
N5
N10
N20
N30
N40
N50
N70
N80
N90
N100
N105
N110
N112
N114
N118
N120
N122
N126
N127
N128
N130
N140
N150
N155
N156
N157
N160
N170
N180
N190
N200
N210
N280
N290
N300
N310
N320
N322
N325
N340

G76 N10000 (Program to be stored in computer)
(Diametric digitizing)

G76 F500 S200 M3 (Machining conditions)
PO=K67 (Radius of part)

P1=K360 (Invariableinitial angle)

(radius pitch)

P3=K3 (Angle pitch)

P4=K-50 (minimum Z)

P5=K 13 (maximum Z)

P8=K 200 (regular movement feedrate)

PO9=K 100 (probing feedrate)

PO9=K-1 (Z successive runs)

P20=P0P21 P20F4P2 P22 =F12P21 P21=F11P22
G26 N118

P21=P22F1K1 P2=P20F4P21 (New radius increment)
P30=P4F2P5 P30=F2K 1
P10=P1P11=P10F4P3P12=F12P11 P11=F11P12
G26 N128

P11=P12F1K1P3=P10F4P11(New angular increment)
Gl1XYZ

G931J

G76 G931 J

GG90Z P5

G76 G1 G90 G5

G76 Z

G76 G91 Z-P99

G76 G92 X P5

G5 G1 G90 RPO AP1 F500

G716 XY Z

G1 G91 G75 Z P30 FP9 (Digitizing)

Glz1

G1 G91 G75 ZP30 FP9 (Digitizing)

G716 XY Z

P20=P20F2P2 P23 = F16P0 P20=F11P23 (Compare with R)
G28 N320

G90 G1 RP20 AP10 FP8

G25 N200

P10=P10F2P3 P10=F11K 180 (Compare angle)
G28 N400

G90 G5 RP20 AP10 FP8

G1 G91 G75 ZP30 FP9
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N350
N360
N370
N372
N374
N376
N378
N380
N390
N400
N410
N420
N430
N440

G716 X Y Z

P20=P20F1P2 P20=F11P0 Compare with R)
G29 N374

G28 N380

P10=P10F2P3 P10=F11K 180 (Compare angle)
G28 N400

G25 N200

G90 G1 RP20 AP10 FP8

G25 N340

G G90 ZP5

G716 GZ

G1XY

G76 G1 X Y M30

M30
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4-Example G76 : PROFILE DIGITIZING

Creation of a program by copying the points of a part with a measuring probe (G75).

Calling parameters:

P2 = Minimum X value to sweep.
P3 = MinimumY value to sweep.
P4 = Initial angle
P5 = Angle pitch
P6 = Regular movement feed rate.
P8 = Probing movement feed rate.

Parameters used for calculations

P10= Accumulated value of the angle.

P11= Distance to travel in absolute value and angle.

P12= Whole part of P11.
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%00098

NO
N10
N20
N30
N40
N50
N60
N70
N80
N90
N100
N110
N120
N130
N140
N150
N160
N170
N180
N190
N200
N204
N210
N220
N230
N240
N250
N260
N270

G76 N98765
(Digitizing of profile)
(Machining conditions)
G76 F500 S200 M3
P2=K60 (Minimum X)
P3=KO0 (Minimum )
P8=K-20(Probing Z)
P4=K 360 (Initial angle)
P5=K1 (Angle pitch)

P6=K 600 (Regular movement feed rate)
P11=P4F4P5 P12=F12P11 P11=F11P12

G26 N130
P11=P12F1K 1 P5=P4F4P11
GG X Y

G931J

G90 XP2 YP3

G76 GG X Y

G1 ZP8 F500

G76 G1 Z FP6

G5G75 X Y (Digitizing)
G76 X Y

P4=P4F1P5

G90 AP4

P10=P4F1P4=P10 P10=F11K 270
G29 N250

G25 N190

G 20

G76 G ZOM30

M30
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5. Example G76. CALCULATION OF THE POINTSOF AN ELLIPSE

Thisis aparametric program which, when executed, will calculate the different points of an
ellipse and load them into a new program by means of G76 for later machining.

The calling parameters are the following:

PO = Half thelong axis (A).
P1 = Half the short axis (B).
P3 = Starting point’s angle.
P20= Angular increment.

MPM064

The XY coordinates of the various pointsthat compose the ellipse are cal culated according to
the formula:

X =POSIN P3
Y =P1COSP3
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L et us suppose that the tool’ s starting point is X-100 Y 100 and the X axisis programmed in
radius. The calculation program is P761, shown below:

N10
N20
N30
N40
N50
N60
N70
N80
N90
N100
N110
N120
N130
N140

G76 P00098

PO=K 20 P1=K 10 P3=K0 P20=K2

G76G41T1.1

PA=F7P3 P5=F8P3 P6=POF3P4 P7=P1F3P5

G76 GO G5 XP6 YP7 (ellipse' s starting point)

P3=P3F1P20 P4=F7P3 P5=F8P3 P8=POF3P4 P9=P1F3P5
P3=P3F1P20 P4=F7P3 P5=F8P3 P10=POF3P4 P11=P1F3P5
G76 G1 G9 XP10 Y P11 IP8 JP9 F250

P3=P3F1P20 P4=F7P3 P5=F8P3 P10=POF3P4 P11=P1F3P5
G76 G8 XP10 YP11

P99=K 176

G25 N90.100.P99

G76 GO G40 X-100 Y 100

M30

When executing thisprogramin DRY RUN program PO0098 is generated and | oaded into the
CNC memory for later machining:

N100 G41T1.1

N101 GO G5 X—Y—

N102 G1 G9 X— Y— |— J— F250
N103 G8 X—Y—

N104 G8 X—Y—

N105

N ? GO G40 X-100 Y 100
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6.31. G77. SLAVING OF THE 4TH W AXIS(5TH V AXIS)WITH ITS
ASSOCIATED AXIS
G78. CANCELLATION OF G77.

In 4 axis machines, after the execution of the G77 function, the 4th axis (W) iselectronically
coupled (slaved) with its associated axis (the axis which is indicated in machine parameter
P11), until itisuncoupled (unslaved) by meansof the execution of the G78 function. |.e., when
the G77 functionisactive, the4th axis (W) will carry out the same movementsthat have been
programmed for its associated axis.

Whilethe G77 functionisactive, movementsof the4th axis(W) cannot be programmed. This
application is useful in machines which have two spindles mounted on independent shafts.

In 5 axis machines, G77 couplesthe 5th axis V with the one indicated in machine parameter
P11, equivalent to the indications for the 4th axis W. The G77 and G78 functions are
M ODAL . Under starting conditions, after executing M 02, M 30, Reset or Emergency, theCNC
assumes the G78 function.
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6.32. MACHINING CANNED CYCLES

This CNC features the following canned cycles:

G79 : User defined canned cycle

G81 : Drilling canned cycle

G82 : Drilling canned cycle with dwell

G83 : Deep drilling canned cycle

G84 : Tapping canned cycle

G85 : Reaming canned cycle

G86 : Boring canned cycle with GOO withdrawal
G87 : Rectangular pocket canned cycle

G88 : Circular pocket canned cycle

G89 : Boring canned cycle with GO1 withdrawal

The canned cycles can be performed in any plane; so, when programming a canned cycle, it
will be performed in the plane selected, the penetration being carried out on the axis
perpendicular to that plane.

Thefourth axis (W), aswell asthe 5th axis(V), can beapart of themain planeor, if they are
linear axes, they can be the perpendicular axis to this plane.

6.32.1. Zone of influence of the canned cycle

Once a canned cycle has been defined as described in the previous section, all the subsequent
blocks programmed will be under the influence of that canned cycle until it is cancelled. In
other words, each time ablock isexecuted in which any movement of the axesisprogrammed,
the machining corresponding to the canned cycle defined will be carried out automatically.

Thestructure of the blockswhich arewithinthe zone of influence of the canned cycleisnormal
except that N2 can be programmed at the end of the block (number of times the block is
repeated). If NO is programmed, the canned cycle will not be performed after the movement
is carried out.

If there asamotionless block within the zone of influence of acanned cycle, the machining of
that canned cyclewill not be carried out, except in the calling block. If continued performance
of the same canned cycleisdesired with achange of any of the parameters(Z,1,J,K), thecycle
has to be redefined.
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6.32.2. Cancellation of canned cycles.

Programming the code G80 in a block cancels any canned cycle that is active.

. When a canned cycle is defined, it cancels and replaces any others that are active.

. Canned cycles are also cancelled by means of MO2, M30, RESET or EMERGENCY.

. All canned cyclesexcept G79 area so cancelled by G32, G53/G59, G74, G92, M 02, M 30,

RESET or EMERGENCY or when anew main plane has been selected with G17, G18 or
G19.

6.32.3. General consider ations

. A canned cycle can be defined within a standard or parametric subroutine.

. Calling of standard or parametric subroutines can be performed from ablock of the zone of
influence of a canned cycle without involving cancellation of the canned cycle.

. The performance of the canned cycle does not affect the sequence of the preceding G
functions or the direction of rotation of the spindle. A canned cycle may begin with either
direction of rotation (M03,M04) and end with the same direction (thisisnot affected by the
stops and reversal involved in the cycle).

. If thecanned cyclebeginswith the spindle not running, thelatter startsclockwise (M03) and
continues rotating clockwise on completing the cycle.

. Defining a canned cycle cancels radius compensation. It is equivalent to G40.
. The execution of acanned cycle atersthe value of the Arithmetic parameters P70 to P99.

. Intheblock of definition of a canned cycle, the cycle relevant G will be cancelled if after
it, G02,G03,G08,G09 or G33 (one of them) is programmed.

. When defining a canned cycle, except G79, either while functions G02,G03 or G33 are
active or programming functions GO8 or G09 in the same block, the CNC will display error
4.

. Once a canned cycle has been defined, the functions G02,G03,G08 or G09 can be
programmed in the subsequent blocks.
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6.32.4. G79. Canned cycle definition

By means of the function G79, the rank of canned cycle can be given to any parametric
subprogram defined by the user (G23 N2); that means the blocks following the calling block
(G79N2...) areunder theinfluence of the canned cycleuntil thefunction G79iscancelled. The
calling block format is:

N4 G79 N2 P2=K— P2=K— ...

When reading a block programmed this way, the CNC will execute the N2 parametric
subprogram which will beidentified by G23 N2 either in any part of the program or in another
program. In acalling block values may be assigned to the parameters (P2=K— P2=K—). If
after thisblock, any other movement of axesisprogrammed, N2 subprogramwill be executed.

Inthedefinition of aparametric subroutine(G23 N2) whichisgoingto becalled by thefunction
G79, no other canned cycle can be programmed. Otherwise the CNC will display error 13.
Nevertheless, G80 (end of canned cycle) can be programmed (must be by itself) in a block
indicating theend of the subroutine. If the subroutine hasmorethan onenesting level, G80 can
only be programmed on the first level.
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6.32.5. (G81,G82,G84,G85,G86,G89) canned cycle definition

The basic structure of the block in which one of these canned cyclesisdefined, isasfollows:
N4 G8? G(98 or 99) (V+/-4.3) (W+/-4.3) X+/-4.3 Y +/-4.3 Z+/-4.3 1+/-4.3 K2.2 N2

N4 :Block number (0-9999).

G8? :Code of the canned cycle selected.

G98 . Withdrawal of the axis perpendicular to the main planeto the starting plane, after
completing the machining of the hole.

G99 : Withdrawal of the axis perpendicular to the main plane up to the reference plane
(approach), after completing the machining of the hole. Reference planeidentifies
aplanethat is close to the part’s surface.

X+/-4.3 :Their values have different meaning depending on the plane in which we are
Y +6-4.3 :operating.

Z+/-4.3
*(W+/-4.3):
*(V+/-4.3) :
MAIN
PLANE VALUE MEANING
XY X+/-4.3
G17 Y+/-4.3 They define the movement of the axes of the main plane necessary to
position thetool in the center of the first machining. Thevalueswill be
either absolute or incremental depending on the function on which we
Xiz X+/-4.3 are operating (G90 or GO1).
G18 Z+/-4.3 The movements will be carried out either in rapid or in F operation
feedrate, depending on the function on which we are operating (G0O or
) G01).
\G(/lz9 \Z(://:f:? That point can be also programmed in polar coordinates.
XY 7+/-4.3 It identifies the movement of the axis perpendicular to the main plane,
G17 from the starting plane up to the reference plane (approach). This
X/Z V4/-43 movement will be executed in rapid (G00). The values will be either
G18 ' absolute or incremental, depending on the function on which we are
Y/Z operating (G90 or G91). This value must necessarily be programmed.
G19 X+/-4.3

* If the4th W axisor the 5th V axisis perpendicular to the main plane, it must bealinear axis.
But if it isone of the axis of the main plane, it may also be arotary axis.
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[+/-4.3 : 1t defines the depth of the machining. With G90, the values are absolute, in other
words, they arerelated to the origin of the axis perpendicular to the main plane. With
GO91 the values are incremental, that means, they are related to the reference plane

(approach).

K2.2. : Itdefinesthedwell from reaming thefull machining depth until starting itswithdrawal .
A vaue may be programmed either within K0.00 (0.00 sec.) and K99.99 (99.99) or
within 0.00 and 655.35, if it is programmed with a parameter (K P3).

The programming of this parameter is obligatory only in drilling cycle with dwell
G82, if it is not programmed, the CNC will display error 44. In the other, canned
cycles, if K parameter is not programmed, the CNC assumes the value of KO.

N2 . It defines the number of times that the block’ s execution isto be repeated.

Any value between NO and N99 can be programmed, but, if thevalueisprogrammed
with aparameter (N P3), the latter can have avalue between 0 and 255. If parameter
N isnot programmed, the CNC assumes the value N1. Obviously, the programming
of values of N higher than 1 makes sense when operating on G91, in other words, if
the axis movement values are incremental, since otherwise the machinings will be
repeated at the same point. When programming the same canned cycle a number of
times, only F, Sand M functions will be executed in the cycle calling block.

A more detailed explanation of the (G81,G82,G84,G85,G86 and G89) canned cycle is
subsequently given, supposing that the main planeisthe oneformed by X and Y axesand that
Z isthe axis of the tool.

8025/8030 CNC PROGRAMMING MANUAL 155



6.32.5.1. G81. Drilling canned cycle

The operations and movements of the tool (Z axis) are as follows:

. If the spindle was previously running, it continues rotating in the same direction. If it
was not running, it starts clockwise (M03).

. Rapid movement of the Z axisfrom the starting planeto the reference (approach) plane.

. Movement at the working feedrate of the Z axisto the full machining depth. . Dwell, if
K has been programmed.

. Rapid withdrawal of the tool (Z axis) to the reference (approach) plane if G99 is
programmed.

. Rapid withdrawal to the starting plane if G98 is programmed.

(G81) DRILLING

G 98 ;
777><Frff, P=Starting plane
| I
I
K=Programmable | c ag
dwell ——- R=Reference plane
. I — . GO1Feed
§ Liii — — — = GO0 Feed
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Example G81

Drilling four holes 20 mm deep (polar coordinates).

L et us suppose that:

. The distance between the reference plane and the surface of the part is 2 mm.

. The starting point is X0,Y0,Z0 and the spindle is not running.

NO G81 G98 GO0 G91 X250 Y350 Z-98 1-22 F100 S500 N1
N5 G93 1250 J250

N10 A-45 N3

N15 G80G90 X0 YO

N20 M30

First block (NO)

G81
G98
GO0

1)

FO)
S()
N()

: Defines the drilling canned cycle.

: Defines the tool withdrawal (Z axis) to the starting plane.
: Defines the movement of the X and Y axes as being rapid.
: Defines the dimensions as being incremental.

: Movement in millimeters on these axes.

: Tool movement in millimeters (Z axis) from the starting plane to the reference

plane.

: Movement in millimeters from the reference plane to the full machining depth.
: Working feedrate in mm/min.
: Spindle rotation speed in rev/min.

: Number of times the block is repeated.
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Second block (N5)
GO93 : Defines the origin of polar coordinates (polar origin).

I() :Coordinate values (abscissa, ordinate) of the polar origin.
J0)

Third block (N10)
A() :Incremental angular movement referred to the polar origin defined in N5.

N() :Number of times the block is repeated.

Fourth block (N15)
G80 : Cancellation of the canned cycle.
G90 :Definesthe X and Y dimensions as being absol ute.

X() :Absolute coordinate values of these.

Y(O)

Fifth block (N20)
M30 : End of program, with return to the first block.
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Sequence and explanation of operations

1.
2.
3.
4.

9.

10.
11.
12.
13.

The X movesin rapid to point X250, and the Y axis to point Y 350.
The spindle starts rotating clockwise (M03) at 500 rev/min.
The Z axis moves 98 mm in rapid to Z-98 (reference plane).

The Z axismoves afurther 22 mm at the working feedrate (F100) to point Z-120 (full
drilling depth).

The Z axis withdraws 22 mm in rapid to the starting plane (Z 0).

The X,Y axesmoveinrapidto apoint located at 45° from the previous position, along
gr(ilgrlcrlsa centered on X250 Y 250 and radius 100 (distancefrom thefirst holeto the polar
Operations 3,4 and 5 are repeated.

Operations 6 is repeated.

Operations 3,4 and 5 are repeated.

Operation 6 is repeated.

Operation 3,4 and 5 are repeated.

The X,Y axes move in rapid to point X0,YO0.

End of program. The spindle stops running.

A different program for this example could be the following: Polar origin X0 YO.

NO G81 G98 GO0 G91 R430.116 A54.462 Z-98 |-22 F100 S500 N1
N5 G93 1250 J250

N10 A-45 N3

N15 G80 G90 X0YO

N20 M30

160
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6.32.5.2. G82. Drilling canned cycle with dwell

The operations and movements of the tool (Z axis) are as follows:

. If the spindle was previously running, it continues rotating in the same direction. If it
was not running, it starts clockwise (M03).

. Rapid movement of the Z axisfrom the starting planeto the reference (approach) plane.

. Movement at the working feedrate of the Z axis to the full machining depth.

. Dwell. Any time between 0.00 and 99.99 seconds may be programmed, unless it is
programmed using aparameter (KP3) in which casethelimitsare 0.00 and 255. Inthis
cycle the programming of K dwell isobligatory.

. Rapid withdrawal of the Z axisto the reference plane if G99 is programmed.

. Rapid withdrawal of the Z axis to the starting plane if G98 is programmed.

(G82) DRILLING WITH DWELL

[

98

- éﬁ} IF - P=Starting plane
L
AIT 599 R=Reference plane
|
L o — - G01Feed
— — — = GO0 Feed

K=Programmable
dwell

MPM067
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Example G82:

Drilling four holes 20 mm deep.

L et us suppose that:

. The distance between the reference plane and the part’s surface is 2 mm.

. The starting point is X0, YO, Z0 and the spindle is not running.

NO G82 G99 GO0 G91 X50 Y50 Z-981-22 K1.5 F100 S500 N3
N5 G98 G90 GO0 X500 Y500 N1

N10 G80 GO0 X0 YO

N15M30

First block (NO)

G82

G99 :

GO0

1()

K()
FO)
S()
N()

: Defines the drilling canned cycle with dwell.

Defines the withdrawal of the tool (Z axis) to the reference plane.

: Defines the movement of X and Y axes as being rapid.
: Defines the X,Y,Z,I dimensions as being incremental.

: Movement in millimeters of these axes.

: Movement in millimetersof thetool (Z axis) fromthestarting planeto thereference

one.

: Movement in millimeters from the reference plane to the full machining depth.
. Defines the dwell in seconds.

: Working feedrate in millimeters/min.

. Spindle rotation speed in rev/min.

: Number of times the block is repeated.

162
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Second block (N5)

G98 : Defines the withdrawal of the tool (Z axis) to the starting plane.

GO0 : Definesthe X and Y axes movement as being in rapid.

G90 : Definesthe X and Y dimensions as being absolute.

X(') : Absolute coordinates of these axes.

Y()

Third block (N10)
G80 : Canned cycle cancellation.

GO0 : Definesthe X and Y axes movement as being in rapid.

X('): Absolute coordinates of these values.

Y()

Fourth block (N15)
M30 : End of program and return to the first block.
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Sequence and explanation of the operations

1.
2.
3.

© © N o u

11.
12.
13.
14.
15.

The X and Y axes move 50 mm in rapid to point X50,Y 50.
The spindle starts rotating clockwise (M03) at a speed of 500 rev/min.
The Z axis moves 98 mm in rapid to Z-98 (reference plane).

The Z axis moves a further 22 mm in working feedrate (F100) to point Z-120 (full
drilling depth).

Dwell 1.5 seconds.

The Z axis withdraws 22 mm in rapid to the reference plane (Z-98).
The X and Y axes move 500 mm in rapid to point X100, Y 100.
Operations 4,5 and 6 are repeated.

The X and Y axes move 5 mm in rapid to point X150, Y 150.

. Operations 4,5 and 6 are repeated.

The X and Y axes move in rapid to point X500,Y 500.

Operation 4 repeated.

The Z axis withdraws 120 mm in rapid to the starting plane (Z0).
The X and Y axes move in rapid to point X0,YO.

End of program. The spindle stops running.
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6.32.5.3. G84. Tapping canned cycle

The operations and movements of the tool (Z axis) are as follows:

. If the spindle was previously running, it continues to rotate in the same direction. If it
was not running, it starts clockwise (M03).

. Rapid movement of the Z axisfrom the starting planeto the reference (approach) plane.
. Movement at the working feedrate of the Z axis to the full machining depth.

. Whether the spindle stops running or not (M05), depends on the value given to the
machine-parameter P607(2).

. Dwell. Any time between 0.00 and 99.99 seconds may be programmed unless it is
programmed using e parameter (KP3) in which case the limits are 0.00 and 655.35
seconds.

. Reversal of spindle rotation.

. The Z axis withdraws at the working feedrate to the reference plane.

. The spindle stops running or not (M05), depending on the value given to the machine
parameter P607(2).

. Dwell (same value as programmed above).
. Reversal of spindle rotation.

. Rapid withdrawal of the Z axis to the starting plane if G98 is programmed.

(G84) TAPPING

MO3
M04

@ S G98  p= i
9?? Starting plane

I IM05 MO3 K

i ;[M% _Mo4 K G292  R=Reference plane

MOS M04 K
MOS MO3 K — - GO01Feed
- ——> G00 Feed

K=Programmable
dwell

MPM069

166 8025/8030 CNC PROGRAMMING MANUAL



Atention:

axis perpendicular to the main plane.

of the position of the FEEDRATE knob. also, the spindle speed (S)

During the tapping canned cycle (G84), the feedrate is 100% regardless
A cannot be changed from the front panel keys during the movement of the

Example
Tapping four holes, 20 mm deep.
L et us suppose that:

. The working plane is the one formed by X and Y axes.

. The distance between the reference plane and the surface of the part is 2 mm.

. The starting point is X0,Y0,Z0 and the spindle is not running.

NO G84 G99 GO0 G91 X50 Y50 Z-98 1-22 K1.5 F350 S500 N3
N5 G98 G90 GO0 X500 Y500 N1

N10 G80 GO0 X0 YO

N15 M30
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Sequence and explanation of operations

© © N o a0 M w D P

R S A N~ T i < el
O © 0w N o U1~ W N B O

The X and Y axes move 50 mm in rapid to point X50,Y 50.

The spindle starts rotating clockwise (M03) at 500 rev/min.

The Z axis moves 98 mm in rapid to the reference plane (Z-98).

The Z axismovesat theworking feedrate (F350) to point Z-120 (full machining depth).
The spindle stops running (M05).

Dwell of 1.5 seconds.

Reversal of spindle rotation.

The Z axis withdraws 22 mm at the working feedrate to the reference plane (Z-98).
The spindle stops running.

. Dwell of 1.5 seconds.

. Reversal of spindle rotation.

. The X and Y axes move 50 mm in rapid to point X100,Y 100.

. Operations 4 to 11 are repeated.

. The X and Y axes move 50 mm in rapid to point X150 Y 150.

. Operations 4 to 11 are repeated.

. The X and Y axes movein rapid to point X500,Y 500.

. Operations 4 to 11 are repeated.

. The Z axis withdraws 98 mm in rapid to the starting plane (Z0).

. The X and Y axes move in rapid to X0,YO0.

. End of program (spindle stops running).
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6.32.5.4. G84 R. Rigid Tapping canned cycle

Itissimilar to the regular tapping canned cycle (G84) except that, in this case, the spindle
is interpolated with the tapping axis.

Also, the regular tapping cycle (G84) requires a special tap holder (with a clutching
system) while the rigid tapping cycle can be performed with any regular tap.

When programming arigid tapping cycle (G84 R), the F value must be in mm/minute or
inches /minute and the spindle speed in rpm.

(G84) TAPPING

@ 02 P=
MO 4
o S GS8 = i
eg? Starting plane

i ;[M% _Mo4 K G92  R=Reference plane

MOS M04 K
MOS M0O3 K — - GO01Feed
- —— > (00 Feed

K=Programmable
dwell

MPMO69

Example and operating method:

We would like to make two taps 90 mm deep with a pitch of 2 mm at positions X10 Y 10
and X20 Y 20 the reference plane being at Z-10mm.

NOO G17 S1000 M3 ; Main plane XY

N10 G84 R G98 G91 X10 Y10 1-100 K1 F1000 S500 N2 ;Rigidtappingcannedcycle
N20 G80 ; End of canned cycle

N30 M30 ; End of program

Sequence of operation:
1. Thespindleisturning in open loop at 1000 rpm in the M3 direction.

2. Thespindleslowsdownto500rpmstill in openloop. If thisinvolvesarange change,
the CNC executes the corresponding M function.

If the spindle were no turning, the CNC would execute an M 3.

The X and Y axes move to position X10 Y 10 in GOO (rapid).
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10.
11.
12.
13.

GO0 move of the Z axis to the reference plane Z-10. The spindle goes into closed
loop.

Ifitisthefirsttap (thatis, thespindlegoesfrom opento closed loop) andif parameter
"P625(1)=1" for the start of the thread to be synchronized with the spindle marker
pulse (10), the CNC will home the spindle.

Ontherest of thetaps, aslong as neither G80, M02, M03, M4 nor M30 functionsare
executed, the CNC will not reference (home) the spindle.

Tap-in movement along the Z axisdown to Z-110. The spindleisinterpolated (GO1)
with the Z axis at F1000.

Dwell at the bottom of the thread.
The CNC executes an M4 and the spindle starts turning in the opposite direction.

Tap-out movement. The Z axis returns to the reference plane Z-10. The spindleis
interpolated (G01) with the Z axis at F1000.

The CNC executes an M03 and the spindle recovers its turning direction.
Rapid move (GO00) to the starting plane (G98).

The X and Y axes move in GOO up to the next tapping position X20 Y 20.
Same as point 3; but, without homing the spindle.

Same as point 4.

Same as point 5.

Same as point 6.

Same as point 7.

When executing function G80, the spindle goes into open loop turning at 500 rpm.

Also, the spindle goes into open loop whenever an M02, M03, M04 or M 30 is executed
or when aRESET is pressed or an error situation occurs.
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6.32.5.5. G85. Reaming canned cycle

Same as G81 except that the withdrawal of the axis perpendicular to the main plane, from
the full machining depth to the reference plane, is carried out at the working feedrate.

6.32.5.6. G86. Boring canned cycle with GOO withdrawal

Same as G81 except that after reaching the full machining depth the spindle stopsrunning
before the axis perpendicular to the main plane withdraws. On completion of the GOO
withdrawal, the spindle starts running again in the same direction as before.

6.32.5.7. G89. Boring canned cycle with GO1 withdrawal

Same as G82 except that after reaching the full machining depth the withdrawal to the
reference planeis carried out at the working feedrate.
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(G85) REAMING

,,,,, i Sl P=Starting plane

- R=Reference plane

. GO1 Feed
— — - GO0 Feed

K=Programmable
dwell

(G86) BORING WITH WITHDRAWAL IN GO0

o MO3
M04
E ,,,,, o —— — _Gos P=Starting plane

Moz G 99 R=Reference plane
' — . GO1 Feed

- —— > G00 Feed
K=Programmable

dwell

(G89) BORING WITH WITHDRAWAL IN G01

O
E fffff o ——— e P=Starting plane

G 99 R=Reference plane

— . GO1 Feed
~ —— - GO0 Feed

MPMO071

K=Programmable
dwell
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6.32.6. Deep holedrilling canned cycle definition. G83

This canned cycle may be programmed in two different ways:

Format @) N4 G83 G98/G99 (v+/-4.3)(W+/-4.3) X+/-4.3Y+/- 4.3 Z+/-4.31+/-4.3
J2 N2

Format b) N4 G83 GO8/GO9 (W+/-4.3) X+/-4.3 Y +/-4.3 Z+/- 4.3 | +/-4.3 B+/-4.3
C+/-4.3 D+/-4.3 H4.3 J2 K2.2 L4.3 R(0.000/500) N2

The meaning of the values of the format a) is as follows:

N4 :Block number (0/9999).

G83 :Code of the deep drilling canned cycle.

G98 :Withdrawal of the axis perpendicular to the main plane, to the starting
plane,after completing the machining.

G99 :Withdrawal of the axis perpendicular to the main plane, to the reference

plane, after completing the machining.
X+/-4.3  :These values have different meaning, depending on the main planein
which the cycle is being carried out.

Y+/-4.3

Z+/-4.3

*(W+/-4.3):

*(V+/-4.3) :

MAIN PLANE VALUE MEANING

XIY X+/-4.3 They define the movement of the axes of the main plane necessary

G17 Y+-43 to position the tool in the center of the first machining. The values
will be either absolute or incremental depending on the function on

X/Z X+/-4.3 which we are operating (G90 or G91).

G18 Z+/-4.3 The movements will be carried out either in rapid or in F operation
feedrate, depending on thefunction on which we are operating (G0O
or G01).

YiZ Y+/-4.3 That point can be also programmed in polar coordinates.

G19 Z+/-4.3

NN 74/-4.3 It identifies the movement of the axis perpendicular to the main

G117 ' plane, from the starting plane up to the reference plane (approach).

X/Z Thismovement will be executed in rapid (G00). The values will be

G18 Y+/-4.3 either absolute or incremental, depending on the function on which
we are operating (G90 or G91).

é/12§) X+/-4.3 This value must necessarily be programmed.

* If the 4th W axis or the 5th V axis are perpendicular to the main plane, it must be a
linear axis. But if it is one of the axis of the main plane, it may also be arotary axis.
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[+/-4.3 :1dentifies the value of each step of machining and it is always an incremental
value.

J2 :Identifiesthe number of stepsrequired to perform the machining. A valuewithin
JO0 and J99 is programmed.

N2 . Indicates the number of times the execution of a block isto be performed. A
value between NO and N99 can be programmed but, if the value is programmed
with aparameter (N P3), it can have avalue between 0 and 255. If the parameter
N is not programmed, the CNC assumesthe value N 1.

Obviously, the programming of values of N higher than 1 makes senseif we are
operating on G91, that means that the values of the movement of the axes are
incremental, since otherwise, the machinings will be repeated at the same point.
When programming the same canned cycle a number of times, only the F,S and
M functions are executed in the cycle calling block.
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The operations and movements of the tool, in the cycle G83 programmed in format
identified as a), are as follows:

Let
1.

o > 0D

o

us suppose that the axis of the tool isthe Z axis.

If the spindle was previously running, it keeps on running in the same direction. If it
was not running, it starts clockwise (M03).

Movement in rapid of Z axis from the starting plane to the reference one.
Movement at the working feedrate to the programmed incremental depth (1).
Withdrawal in rapid to the reference plane.

Movement in rapid of the Z axisto apoint 1 mm higher than the previousincremental
depth reached (1).

Movement at the working feedrate to 2I.

Withdrawal in rapid to the reference plane.

Operations 4),5),6) and 7) are repeated as many times as is programmed by J2. The
maximum possibleis 99 times, reaching the successive depths 3I, 4l ..., up to the total
J.

Withdrawal in rapid of the Z axis to the reference plane, if G99 is programmed
withdrawal in rapid of the Z axis to the starting plane, if G98 is programmed.

(G83) DEEP HOLE DRILLING

(98 P=Starting plane

e S S
| |
| |
_ lfifﬁ (99 R=Reference plane
T TR
| 4—|—!—AL1mm
w ! 1rm ——— GO01 Feed
: JI : i - — — > GO0 Feed
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Example:

Drill two holes 64 mm deep.

L et us suppose:

. The main planeis the one formed by X and Y axes.

. The distance between the reference plane and the part’s surface is 2 mm.

. The starting point of the tool is X0,Y0,Z0 and the spindle rotation direction is c.c.w
(M04).

NO G83 G99 GO0 G90 X50 Y50 Z-98 [-22 J3 F100 S500 N1
N5 G98 GO0 G91 X500 Y500 N1

N10 GO0 G80 G90 X0 YO

N15 M30
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Sequence and explanation of operations

The X and Y axes move 50 mm in rapid to point X50, Y 50.

The spindle keeps on rotating ccw (M04) and its speed from now on is 500 rev/min.
The Z axis moves in rapid to the reference plane (Z- 98).

The Z axis moves a further 22 mm at the working feedrate to the point Z-120.

The Z axis withdraws in rapid to the reference plane (Z-98).

The Z axis moves 21 mm in rapid to point (Z-119).

The Z axis moves 23 mm at the working feedrate to the point Z-142.

The Z axis withdraws in rapid to the reference plane (Z-98).

© © N o a0 M w D PP

The Z axis moves 43 mm in rapid to point Z-141.

=
o

. The Z axis moves 23 mm in rapid to point Z-164.

=
=

. The Z axis moves in rapid to the reference plane (Z- 98).

=
N

. The X and Y axes move 500 mm at the rapid feedrate (F100) to point X550, Y 550.

=
w

. Operations 4 to 10 are repeated.

'_\
N

. The Z axis withdraws in rapid to the initial plane (Z0).

=
ol

. The X and Y axes movein rapid to point X0,YO.

=
(o]

. End of program (the spindle stops running).
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Reference plane - v _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ __ __ __ _ _ _ _ _ v
f <1 22mm
<f7 22mm
Q2 /v/ 22mm
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The deep hole drilling canned cycle G83 can also be programmed with the following
format:

b) N4 G83 GO8/G99 (V+/-4.3) (W+/-4.3) X+/-4.3 Y +/-4.3 Z+/-4.3 1+/-4.3 BA.3 C4.3
D+/-4.3 H4.3 J2 K 2.2 L 4.3 R(0.000/500) N2.

The different parameters have the following meanings:

N4 : Block number (0/9999).

G83 : Code of the deep drilling canned cycle.

G98 : Withdrawal of the axis perpendicular to the main plane, to the starting plane,
after completing the machining.

G99 : Withdrawal of the axis perpendicular to the main plane, to thereference plane,

after completing the machining.
X+/-4.3 :These values have different meaning depending on the main plane in which
Y+/-4.3 :we are operating.

Z+/-4.3
* (W+/-4.3):
*(V+/-4.3):
MAIN PLANE VALUE MEANING

XY X+/-4.3 . .

G17 Y+/-4.3 They define the movement of the axes of the main planenecessary
to position the tool in the center of the first machining. The values
will be either absolute or incremental depending on the function on

X/z X+/-4.3 which we are operating (G90 or G91).

G18 Z+/-4.3 The movements will be carried out either in rapid or in F operation
feedrate, depending on the function on which we are operating (GO0
or G01).

éllzg ;:/j;’ That point can be also programmed in polar coordinates.

XY Z7+/-4.3 It identifies the movement of the axis perpendicular to the main

G117 plane, from the starting plane up to the reference plane (approach).

X/Z This movement will be executed in rapid (G00).The values will be

G18 Y+/-4.3 either absolute or incremental, depending on the function on which

Y/Z we are operating (G90 or G91). This value must necessarily be

G19 X+/-4.3 programmed.

* |f the 4th W axisor the 5th V axisare perpendicular to the main plane, it must bealinear
axis. But if it is one of the axis of the main plane, it may also be arotary axis.
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I+/-4.3 : Identifies the full machining depth. If operating on G90, the values are absol ute,

B4.3

C4.3

in other words, they arerelated to the datum point of the axis perpendicular to the
main plane. If operating on G91, the values are incremental, that means, they are
related to the reference plane.

. Incremental penetration. If identifiesthe value of each step of machining related

to the axis perpendicular to the main plane. Only positive numbers are allowed.

- It identifies how close to the previous penetration must the move in rapid GOO
be performed for the next penetration. If thisparameter either isnot programmed,
or is programmed with value zero, the CNC will consider it asvalue 1 mm. If a
zero value is programmed, the CNC will issue error 44.

D+/-4.3:1dentifies the distance between the referenceplane and the part’ s surface, in other

H4.3

J2

K2.2

L4.3

words, it is the value which is added or deducted, depending on the sign, to the
incremental penetration B of the first penetration.

. Distance that the axis perpendicular to the main plane withdraws after each
penetration. If this parameter either is not programmed or is set to O, the axis
perpendicular to the main plane withdraws to the reference plane after each
penetration. If zero is programmed, the CNC will issue error 44.

: Valuewhichidentifies how often (in number of penetrations) the tool withdraws
to the reference plane in GOO. It is possible to program either a value within 00
and 99 or, if it isprogrammed with a parameter (J P2), the latter can have avalue
within 00 and 225. If this parameter either is not programmed or is set to 0, the
CNC will consider it asvalue 1, in other words, it will withdraw to the reference
plane after each penetration.

: Dwell in seconds after every penetration. It is possible either to program atime
within 0.00 and 99.99 sec. or, if it isprogrammed with aparameter (K P3), within
0.00 and 655.35 sec.

. Identifies the minimum value of the incremental penetration. If this parameter
either is not programmed or is set to 0, the CNC will consider it asvalue 1 mm.

R(0.000/500): Factor which decreases or increasesthe val ue of incremental penetration B.

If R=1, all the penetrations B are equal. If R is different from 1, the first
penetration will be B=B, the second B=RB, the third B=R(RB) and so on. If this
parameter either isnot programmed or isset to 0, the CNC will consider it asvalue
1.
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N2 . Identifies the number of times the block execution isrequired to be repeated. A
value within NO and N99 can be programmed, although, if it is programmed with
aparameter (N P2), the latter can have avalue within 0 and 255. If the parameter
N is not programmed, CNC assumes the value N1.

Obviously, the programming of valuesof Nhigher than 1 makes senseif operating
on G91, in other words, the val ues of movement of the axesareincremental, since
otherwise, the machiningswill berepeated at the same point. When programming
the same canned cycle a number of times, only the functions F,S and M will be
executed in the cycle calling block.
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Movements of the axis perpendicular to the main plane, on the deep drilling cycle G83,
programmed in format b).

g S Starting plane
\ \
\ \
\ \
\ \
\ \
\ \
l | J=3 G99
D - 'm Reference plane
H H Part surface
|| [
o
By \ [
Hl ¥ N
o
‘ \
K
! o Working direction GO1
5 e — — — —» Rapid Feed GOO
[ [
oy vy
C BEN ||
e |11
|| [
|| [
B || [
3
BT
c ! N
} K |
N
T
B
INE ]
: N
f <o
N
. . N
S 0 N
= . K
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Sequences and explanation of operation:

o > w0 DN

6
7
8.
9

10.

If the spindle was previously running, it keeps on rotating in the same direction. If it
was not running, it start clockwise (M03).

Movement from the starting plane to the reference plane in rapid GOO.
Movement at the working feedrate of a distance equal to B+D.
Dwell K in seconds, if it has been programmed.

Withdraws in GOO either a distance equal to H or to the reference plane according to
the value given to J.

. Movement in rapid to a distance C, before the previous penetration.

. Movement at the working feedrate of a distance equal to B+C.

Dwell K in seconds if it has been programmed.

. Operations 5 to 8 are repeated, until reaching the penetration I.

Depending on the function programmed G98 or G99, the tool withdraws either to the
starting plane or the reference plane in rapid.

Atention:

If the value given to parameter R is equal to 1, all the incremental
penetrations B are equal (B1=B2=B3=B4).

If the mentioned parameter is different from 1, the different
penetrations will be: B1=B; B2=RB1; B3=RB2; B4=RB3.

In both cases, the last penetration will be determined by the CNC,
according to the value of the total penetration |I.

If we program for instance, B=12 L=9 R=0.9; the incremental penetra-
tions B will be:

B1=12
B2=0.9X12=10.8
B3=0.9X10.8=9.72
B4=0.9X9.72=8.748

As B4 is smaller than the minimum penetration L, from B4 on, it
included, every subsequent penetration will have avalue equal to L, that
means equal to 9.
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6.32.7. Pocket milling canned cycle definition (G87,G88)

When operation on cartesian coordinates, the basic structure of the block in which a

cycleisdefined is:

N4 (G87 or G88) (G98 or G99) (W+/-4.3) (V+/-4.3) X+/- 4.3
Y+/-4.3 Z+/-4.3 1+/-4.3 J+/-4.3 K4.3 (for G87 only)
B4.3 C4.3 D+/-4.3 H4 L4.3N2

N4 : Block number (0-9999).

G(87 or 88) : Code of the canned cycle selected.

G98 : Withdrawal of the axis perpendicular to the main plane to the starting
plane after completing the machining of the pocket.

G99 - Withdrawal of the axis perpendicular to the main plane to the reference
(approach) plane after completing the machining of the pocket.

X+/-4.3 :These values have different meaning depending on the plane in whic

Y+/-4.3 we are operating (main plane).

Y+/-4.3

Z+/-4.3

*(W+/-4.3):

*(V+-4.3) :

MAIN PLANE VALUE MEANING

XY X+-4.3 _ .

G17 Y+/-4.3 They define the movement of the axes of the main plane necessary
to position the tool in the center of the first machining. The valueg
will be either absolute or incremental depending on the function on

Xlz X+/-4.3 which we are operating (G90 or G91).

G18 Z+/-4.3 The movements will be carried out either in rapid or in F operation
feedrate, depending on the function on which we are operating (GO0
or G01).

Y/Z Y+-4.3 . . :

G19 74/-43 That point can be also programmed in polar coordinates.

XY Z+/-4.3 It identifies the movement of the axis perpendicular to the main

Gl7 plane, from the starting plane upto the reference plane (approach).

X/Z This movement will be executed in rapid (G00).The values will be

G18 Y+-4.3 either absolute or incremental, depending on the function on which

Yz we are operating (G90 or G91). This value must necessarily be

519 X+/-4.3 programmed.

* When machining a pocket, if the 4th W axis or the 5th V axis are perpendicular to the
main plane, it must be alinear axis. But if it is one of the axis of the main plane, it may
also be arotary axis.
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I+/-4.3: Defines the machining depth. When operating on G90, the values are absol ute;
i.e.they arereferredtotheoriginof theZ axis. When operating on G91, thevalues
are incremental; i.e. they are referred to the reference (approach) plane.

J+/-4.3: Inthe case of G87 (rectangular pocket), this defines the distance from the center
to the edge along the relevant axis.
. Along the X axisin the XY plane (G17)

. Along the X axisin the XZ plane (G18)
.Along theY axisin the YZ plane (G19)

Yi

MPMO75

-—
X

In the case of G88 (circular pocket), it defines the radius of the pocket. The direction of
machining depends on whether it isgiven a positive or negative sign.

MPMO75B
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K4.3: Is only used in the case of caned cycle G87 and defines the distance from the
center to the edge along the relevant axis. Only positive values may be
programmed.

.Along theY axisin the XY plane (G17)
. Along the Z axisin the XZ plane (G18)
. Along the Z axisin the Y Z plane (G19)

v
I
= —
X
B4.3: Definesthe value of each machining step along the Z axis. Only positive values
are allowed.

z A

MPMO76B
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C4.3:

Defines the value of each machining step in the plane. Only positive values are
allowed. If this parameter is not entered, the CNC assumes that the value of the
step is 3/4 D of the active tool. If C=0 is programmed, the CNC will indicate
error 44.

Movement in GO1
- ———=— Movement in GOO
—  — MovementinH

MPMO77

D+/-4.3: Definesthe distance between the reference (approach) plane and the surface of

the part.

Reference plane

D

MPMO77B

Reference plane D is used to make the axis perpendicular to the main plane
travel inrapidto thereference planeand then continue at the machining feedrate
for adistance equal to D+B. The other steps of the Z axiswill be equal in value
to B. If anegative valueisgiven to D, thefirst penetration will be smaller than

B, i.e. will be equal to (-D+B).
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H4: Defines the feedrate in the final machining (finishing) pass.

L4.3: Definesthevalue of thefinishing pass, referred to the main plane. Only positive
values are allowed.

. If the sign is positive the finish run will be made in G7 (square edge).
. If the sign is negative, the finish run will be made in G5 (rounded edge).

N —

— . —

Movement in GO1
- — — = Movementin GOO
—  -= MovementinH

MPMO78

Atention:

The CNC moves the machine in successive passes, accordingto B and C
programmed values, except in the finishing pass when the values are set

according to the pocket dimensions.

N2: Defines the number of times the execution of a block defined in the cycleisto
be repeated. Any value between N1 and N99 may be programmed. Unlessitis
programmed using a parameter (N P3) in which case the limits are 0 and 255.
If the N parameter is not programmed, the CNC assumes the value N1. The
programming of values of N greater than 1 obviously makes sense when
operating on G91; i.e. when the values of the pocket’s center are incremental,
since otherwise the machining operations will be repeated at the same point.

A more detailed explanation of G87 and G88 canned cyclesis given next, supposing that
the main plane is the one formed by X and Y axes and the tool’s axisis Z.
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6.32.8. G87. Rectangular pocket milling canned cycle

The operations and movements of the tool are as follows:

- If the spindle was previously running, it continues to rotate in the same direction. If it
was not running it starts clockwise (M03).

- Rapid movement of the Z axisfrom the starting plane to the reference (approach) plane.
- Movement a50% of theworking feedrate (F) of the Z axisfor adistanceequal to (D+B).

D: Distance between the reference plane and the surface of the part.
B: Depth value of each machining pass.

- Milling at working feedrate (F) of the pocket surface by stepsdefined by C, to adistance
L (finishing pass), of the pocket wall.

- Milling at the working feedrate H, of the finishing pass.

- After completing the finishing pass, the tool withdraws in rapid move to the pocket
center, positioning the Z axis 1 mm higher. In thisway, thefirst penetration isfinished.

- Movement at 50% of the working feedrate (F) of the Z axisfor adistance equal to B+1.
- Milling at working feedrate (F) of the pocket surface (second penetration).
- The above steps are repeated until the full depth of the pocket is reached.

- Oncethe pocket iscompleted, thetool withdrawsinrapid (Z axis) to thereference plane
(if G99 has been programmed) or to the starting plane (if G98 has been programmed).

Atention:

To enable a good finish to be achieved in the machining of pockets the
CNC performs atangential approach and tangential exit in the last pass
of each of thepenetrations. For this purpose, the tool has to withdraw to
the center of the pocket before beginning the milling of thewall. To avoid
problems and possible machining malfunctions, it is mandatory to
program thetool code (T2.2) and to enter in thetool table the value of the
radius of the tool that isto be used. If the radius value entered in the tool
tableis RO, thefinal wall passis performed like all the others; i.e. with
neither tangential entry nor tangential exit. Thevalue or R must never
benegative. If T2.2isnot progranmed, the CNC takes astool radiusthe
value of R of the last corrector.

190 8025/8030 CNC PROGRAMMING MANUAL



Movement of the axis perpendicular to the main planein G87 canned cycle (e.g. Z axis).

G 98 Starting plane

G 99 Reference plane

IGO0

G

7 Z

— — — » Movementsin GO0
— » Movementsin GO1 to F/2

MPM0O79
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Example:

Machining of arectangular pocket of 105x75 mm surface and 40 mm depth.

L et us suppose that:

. The distance between the reference plane and the surface of the part is 2 mm.

. The starting point is X0,Y0,Z0 and the spindle is not running.

. The tool has 7,5 mm radius and it is number 1 (T1.1).

NO G87 G98 G00G90X90Y602-481-90J152.5K37.5B12C10D2H100L5 F300 S1000
T1.1M03

N5 G80X0 YO

N10 M30

First block NO

G87 :
G98:

GO0 :
G90 .
X,Y :

Z

Defines the rectangular pocket canned cycle.

Definesthewithdrawal of thetool (Z axis) to the starting plane, after completing the
machining of the pocket.

Defines the movement of the axes XY as being rapid.
Defines the X,Y,Z,l dimensions as absolute coordinate val ues.

Movement of those axes to the center of the pocket.

: Movement of thetool (Z axis) from the starting planeto thereference plane (always

in rapid).

: Movement to the bottom of the pocket (absolute coordinate referred to Z0).

: Definesthe value of 1/2 the pocket’ slength; i.e. the distance between the center and

the wall, following X axis. The direction of the milling will depend on the sign
(positive or negative) programmed.

192

8025/8030 CNC PROGRAMMING MANUAL



D

H
L
E
S
T

: Definesthe value of 1/2 the pocket’ swidth; i.e. the distance between the center and

the wall, following Y axis (always positive).

: Defines the penetration of each milling step (always positive).

: Definesthe value of each machining step inthe XY plane. Only positive values are

allowed. If Ceither isnot programmed, orissetto 0, the CNC assumesthat thevalue
of the step is 3/4 D of the active tool.

: Defines the distance between the reference (approach) plane and the surface of the

part. The depth of the first machining step is: (D+B).

. Defines the feedrate in the final machining (finishing pass).
: Value of the final machining (finishing pass).

: Defines the machining feedrate.

: Revolutions per minute of the spindle.

: Tool number.

MO3 : Clockwise spindle rotation.

Second block (N5)

G80X0YO0: Cancellation of canned cycleand returnin rapid feedrateto the starting point.

Third block (N10)

M30 : End of program.
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Sequence and explanation of operations

1)
2)
3)
4)

5)

6)

7)
8)
9)

The X and Y axes move in rapid from point X0,Y0,Z0 to point X90 Y 60 ZO0.
The spindle will start running clockwise at 1000 rev/min.
The Z axis will move in rapid 48 mm to the reference plane Z-48.

The Z axismoves afurther 14 mm (D+B) at F/2 (half the programmed F value) to Z-
62.

TheX andY axesmoveuntil completing the pocket’ sfinal dimensions, asit isshown
in the drawing, at the working feedrate F, except in the last pass (machining of the
pocket wall), which is carried out at the finishing feedrate H, and with a tangential
entry and tangential exit. The mentioned for the finishing pass, is always carried out
even when the finishing pass L has not been programmed.

The tool will withdraw in rapid feedrate to the pocket center and position the Z axis
at apoint 1 mm higher (X90 Y60 Z-61).

The Z axis will move 13 mm (B+1), at F/2 (half the working feedrate F) to Z-74.
Operations 5 and 6 are repeated.
The Z axis will move 13 mm at F/2 feedrate, to Z-86.

10) Operations 5 and 6 are repeated.

11) The Z axiswill move 5 mm at F/2 feedrate to Z-90.

12) Operations 5 and 6 are repeated.

13) The Z axis will withdraw in rapid feedrate 89 mm to ZO0.

14) The X and Y axes will withdraw in rapid feedrate to X0 YO.

15) End of program.
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The possibility of performing pockets whose sides are not parallel to the coordinate axes,
by applying the function G73 (Coordinates system rotation) must be emphasi zed.

This service enables arapid pocket programming in any point of any plane.

Example: Theinitial point is X0,Y0,Z0 and the pocket is performed in (X Z) plane.

N5 G18

N10 G87 G98 GO0 G90 X200 Y-48 Z0 1-90 J52.5 K37.5 B12 C10 D2 H100 L5 F300
N20 G73 A45 N30 G25 N10.20.7

N40 M30

MPM081
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6.32.9. G88. Circular pocket milling canned cycle

The operations and movements of the tool are as follows:

- If the spindle was previously running, it continues to rotate in the same direction. If it
was not running, it starts clockwise (M03).

- Rapid movement of the Z axisfrom the starting plane to the reference (approach) plane.
As mentioned earlier,reference plane means a plane which must be situated closeto the
surface of the part to be machined.

- Movement at 50% of theworking feedrate (F) of the Z axisfor adistanceequal to (D+B).
D: Distance between the reference plane and the surface of the part.

B: Deep value of each machining pass.

- Milling at working feedrate (F) of the surface of the pocket by steps defined by C, to a
distance L (finishing pass), of the pocket wall.

- Milling at the working feedrate H, of the final machining finishing pass.

- After completing the finishing pass, the tool withdraws in GOO to the pocket center,
positioning the Z axis at apoint 1 mm higher, in thisway the first penetration finishes.

- Movement at 50% of the working feedrate (F) of the Z axisfor adistance equal to B+1.
- Milling at working feedrate (F) of the surface of the pocket (second penetration).
- The above steps are repeated until the full depth of the pocket is reached.

- Oncethe pocket iscompleted, thetool withdrawsinrapid (Z axis) to thereference plane
(if G99 has been programmed) or to the starting plane (if G98 has been programmed).

Atention:

To enable a good finish to be achieved in the machining of pockets the
CNC performs a tangential approach and tangential exit in the last pass
of each of the penetrations. For this purpose, the tool hasto withdraw to
the center of the pocket before beginning the milling of thewall. To avoid
problemsand possi ble machining malfunctions, itismandatory to program
the tool code (T2.2) and to enter in the tool table the value of the radius
of the tool that isto be used. If the radius value entered in the tool table
is RO, the final wall pass is performed like all the others; i.e. with
neithertangential entry nor tangential exit. Thevalueor R must never be
negative. If T2.2 is not programmed, the CNC takes as tool radius the
value of R of the last corrector used.
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G s8 Starting plane Z0

c s9 Reference plane

7 7

— _ _ = Movementsin GOO
— = Movementsin GO1 to F/2

...... Movement from the center of the tool in GOO
— — _ Movement from the center of the tool in GO1

—— Wall of pocket

MPM082
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Example:

Machining of acircular pocket of radius 70 mm and depth 40 mm.

L et us suppose that:

. The distance between the reference plane and the part’s surface is 2 mm.

. Thetool starting point is X0 YO0 Z0 and the spindle is not running.

. The tool has 7.5 mm radius and it is number 1 (T.1).

NO G88 G98 GO0 G90 X90 Y80 Z-481-90 J70 B12 C10 D2 H100 L5 F300 S1000 T.1

M3

N5 G80 X0 YO

N10 M30

Block NO

G88 : Identifies the circular pocket cycle.

G98 : Identifies the withdrawal of the tool (Z axis) to the starting plane after completing
the pocket machining.

GO0 : Identifiesthe X and Y axes movement as being in rapid move.

G90 : Identifiesthe X,Y,Z and | dimensions as being absolute coordinate val ues.

X,Y : Movement of the mentioned axes to the center of the pocket.

Z : Movement of thetool (Z axis), from the starting plane to the reference one (always
in rapid move).

| . Movement to the pocket bottom (Absolute coordinate value referred to Z0).

J :ldentifiesthe pocket radius. The milling direction will depend on the sign (positive
or negative) programmed.

B : Depth of each milling pass ( always positive).
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C : ldentifiesthe value of each passinthe plane (X,Y) always positive. If the value of
C is either not programm or set to 0, the CNC takes 3/4 D of the tool.

D : Distance between the reference plane and the part’s surface. The depth of thefirst
machining step is D+B.

H : Identifiesthe feedrate speed in the final machining (finishing pass).
L : Vaueof thefinal machining.

S : Revolutions per minute of the S spindle rotation.

T : Tool number (code).

MO3 : Clockwise spindle rotation.

Block N5

G80 X0 YO0 : Cancellation of the canned cycle and return in the rapid move to the starting
point.

Block N10

M30 : End of program.
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Feed
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Sequence and explanation of operations

1) TheX andY axeswill movein rapid from point X0 YO0 Z0 to point X90 Y 80 Z0.

2)  The spindle will start clockwise at 1000 rpm.

3) TheZ axiswill move 48 mm in rapid to the reference plane (Z-48).

4) 'Zl'h6eZZ axiswill move afurther 14 mm (D+B) at F/2 (half the working feedrate F) to

5) TheX and Y axes will move until completing the pocket final dimensions, asitis
shown in the drawing, at the feedrate F, except in the final pass (machining of the
pocket wall), that will be performed at the feedrate H and with atangential exit. The
mentioned for thefinal passisalways performed, evenif thefinishing passL hasnot
been programmed.

6) Thetool will withdrawsin rapid feedrateto the pocket center and positionthe Z axis
at apoint 1 mm higher (X90 Y60 Z-61).

7)  The Z axiswill move 13 mm (B+1) at feedrate F/2, up to Z-74.

8) Operations 5 and 6 are repeated.

9) TheZ axiswill move 13 mm at feedrate F/2 up to Z- 86.

10) Operations 5 and 6 are repeated.

11) The Z axiswill move 5 mm at feedrate F/2 up to Z- 90.

12) Operations 5 and 6 are repeated.

13) The Z axiswill withdraws 89 mm in rapid, up to Z0.

14) The X and Y axeswill withdraw in rapid up to X0 YO.

15) End of program.
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6.33. G90 G91. ABSOLUTE AND INCREMENTAL PROGRAMMING
The programming of the coordinates of a point, may be carried out, either in absolute
coordinates G90 or in incremental coordinates G91.

When operating on G90, the coordinates of apoint programmed, are referred to the point
of the coordinate origin.

When operating on G91, the coordinates of the point programmed, are referred to the
path’s previous point; i.e. the programmed values identify the distance to go along the
relevant axis.

When turning on and after executing M 02,M 30, EMERGENCY or RESET, the CNC
assumes the function G90.

The functions G90 and G91 are incompatible with each other when being in the same
block.

vi

4o —— — — — — — — — —

oL - —

MPM084

L et us suppose that the starting point is PO(20,10).
Absolute programming G90

N20 G90 X50 Y40 PO —> P1
N30 Y10 P1—>P2
N40 X20 P2 —> PO

Incremental programming G91

N20 G91 X30 Y30 PO—> P1
N30 Y-30 P1—> P2
N40 X-30 P2 —> PO
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6.34. G92. COORDINATE PRESET

Function G92 can be used to preset any value on theaxesof the CNC, whichinvolvesbeing
able to shift the coordinate origin.

Block format: N4 G92 V+/-4.3 W+/-4.3 X+/-4.3 Y +/-4.3 Z+/-4.3.

When function G92 is programmed, there is no movement of the axes, and the CNC
acceptsthevalues of the axes programmed after G92 asthe new coordinate val ues of those

MPM08S

Let us suppose that the tool is at the coordinate origin (X0,Y0).
The program for describing the path drawn will be:

N10 GO0 G90 X100 Y100
N20 X400

If we use G92, the following will occur:
N10 G92 X500 Y500
The coordinate origin (X0,Y0) is now point X500,Y 500.

N20 GO0 G90 X600 Y600
N30 X900

No other function can be programmed in the block in which G92 is programmed.

Coordinate values preselection by G92 is referred always to the theoretical position in
which the axes are.
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6.35. G93. PRESELECTION OF POLAR ORIGIN
Function G93 can be used to preselect any point in aplane (XY ,XZ,Y Z) asthe origin of
polar coordinates.

There are two ways of preselecting an origin of polar coordinates:

a) G93 1+/-4.3 J+/-4.3 (always absol ute coordinate values).
or, G93 1+/-3.4 J+/-3.4

[+/-4.3: Indicates the val ue of the abscissa of the polar coordinate origin; i.e. thevalue
[+/-3.4: of X inthe XY plane, thevalueof X inthe XZ planeandtheY intheY Z plane.

J+/-4.3:1ndicates the value of the ordinate of the polar coordinate origin; i.e. the value
J+/-3.4:0f Y inthe XY plane, the value of Z in the XZ plane and the value of Z in the
YZ plane.

In four-axis machines, if the fourth axis (W) islinear and is apart of the main plane,
the values of 1,J will define the value either of the fourth axis or of its associated one.
Thiswill also happen with the 5th axisV in five axis machines. No more information

can be programmed in this block.

b) The programming of G93 in ablock determines that, prior to the movement program-
med, the actual position of the tool becomes the polar origin.

Atention:
fj} When acircular (helical) interpolation isprogrammed with GO2 or GO3,

the CNC takes the arc’s center as the new polar origin.
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Examples:

1) Let us suppose that the tool is situated at the cartesian coordinate origin.

NO G93 1200 JO
N5 GO1 R150 A90 F500

+YA

1504 — — —

Polar - A%0
origin \l 9@0\

MPM086

1 —
200 +X

In block NO, the point X200 Y O has been defined as polar origin.

In block N5 a linear interpolation (GO1) up to point R150 A90 (X200 Y 150) has been
programmed.
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2) Let us again suppose that the tool is at X0 YO.
NO G93 GO1 R200 A135 F500

N5 R100 A90
‘L +Y
— - -
-
/
/
/
/
-
/ ~ 30
~N
/ | N
// . IENEERDN
[ \ \
— | L] —
® -X -200 100 +X
& Polar origin

On reading block NO, the CNC takes the point where the tool is located at that moment
(X0,Y0) as the polar origin in order to continue by executing a linear interpolation
movement (GO1) to the point defined by R200 A135.

N5 then defines another linear interpolation movement to R100 A90.

Atention:

When turned on or after M 02,M 30, EMERGENCY or RESET, theCNC
takes the point (X0,Y0) as the polar origin.

When changing of main plane, it takes the cartesian coordinate origin of that plane asthe
polar origin.

When changing to G18 it takes X0 Z0.
When changing to G19 it takes YO ZO0.
When changing to G17 it takes X0 YO.
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6.36. G94. FEEDRATE F IN mm/min. (inches/min.)

When the code G94 is programmed the CNC assumes that the values entered by F arein
mm/min.(0.1 inches/min) or 0.1mm/min (0.01 inch/min) depending on the value of
machine parameter P611(5).

G94 ismodal, i.e. it remains active until G95, is programmed when turning on or after
M02,M 30, EMERGENCY or RESET the CNC assumes G94.

6.37. G95. FEEDRATE FIN mm/rev. (inches/rev.)

When the code G95 is programmed the CNC assumes that the values entered by F3.4 are
in mm/rev. the maximum value in mm is F500 (500mm/rev). In inchestheformat is F2.4
(F1=21inch/rev) and the maximum valueis 19.6850 inch/rev. G95ismodal, i.e. it remains
active until G94,M 02 or M 30 are programmed. This feature requires an encoder on the
spindle.

Atention:

The meaning of F (feed programming) differs, according to whether we
are working in G94 or G95, from the value of machine parameter P611
(5) whenweareworking in G94 and fromthe system used in programming
either in mm or inches. All this will be dealt with later in the section
FEED PROGRAMMING.
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6.38. G96. CONSTANT SURFACE SPEED

When G96 is programmed, the CNC assumes that values F refer to the feed at the tool’s
cutting edge. The feed at the center of the tool will vary when machining around corners
so that the feed at the cutting edge remains constant.

This feature enables a better finishing of the part especially on inside corners. G96 is
modal and is cancelled by G97,M 02 or M 30.

When operating in G96 thetool center’ s speed will varyaround corners, so that the cutting
edge’ s speed remains constant.

6.39. G97. CONSTANT TOOL CENTER SPEED

When G97 is progranmed the values F4 and F3.4 are assumed as being the feed at the
tool’ scenter. Thefeed at the cutting edgewill vary when machining around corners so that
the feed at the center of the tool remains constant.

Function G97 ismodal and incompatiblewith G96. The CNC assumes G97 when turning
ON and after M02,M 30, EMERGENCY or RESET.
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7. COORDINATE PROGRAMMING

A point can be programmed in the CNC by using:
. Cartesian coordinates

. Polar coordinates

. Cylindrical coordinates

. Two angles
. One angle and one cartesian value

7.1. CARTESIAN COORDINATES

7.1.1. Axiscoordinates
The format of the axis coordinate valuesis as follows:

Jnmm  (V+-4.3) (W+-4.3), X+/-4.3, Y +/-4.3, Z+/- 4.3
. Ininches (V+/-4.3) (W+/-3.4), X+/-3.4, Y +/-3.4, Z+]- 3.4

In other words, the axis coordinate values are programmed by the letters (V), (W), X,Y,Z
followed by the coordinate value.

TheV, W axes and the axis associated to both cannot be programmed in the same block.

The coordinate values programmed will be absolute or incremental depending on whether
G90 or G91 is programmed.

Thereisno need to write the + sign in the case of positive coordinate values. The leading
and trailing zeros of coordinate values may be omitted.

iz

MPMO88
=<
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Example:

Y4

200 —

MPM089

Xy

Absolute coordinate values

N10 G90 G01 X150.5 Y200

N20 X300

N30 X0YO

Incremental coordinate values

N10 G91 GO01 X150.5 Y200

N20 X149.5

N30 X-300 Y-200

If the 4th axis (W) or the 5th axis (V) are rotary, the format will be:

W +/-4.3
V +/-4.3

and will be programmed in degrees.
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7.1.2. Center coordinates.

Whenworkingin circular interpolation the coordinates of center 1,J must be programmed.

Thevaluesof | and J represent the distance from the starting point of the arc to the center
of the circumference, according to axes X, Y.

+Y
[=Cx—Px

J=Cy—Py

+X

P78

Thevaluesof I1,J are programmed with their sign. It isalways necessary to program them,
even though their value is zero.
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7.1.3. Rotary axis

By means of machine parametersit is possible to determine whether the 4th axis W or the
5th axis V or both, are Rotary or Linear.

Likewise, should they be a Rotary axis it is possible to define if HIRTH toothing is
availableor not (only integer programming valuesare allowed), aswell aswhether the 4th
axis W isaRollover Axis or not (programming between + 360 degrees).

Type 4th axis W 5th axisV
ROTARY P600(1) = 1 P616(1) = 1
ROLLOVER P606(1) = 1 Always
HIRTH P600(2) = 1 P616(2) = 1
4th axis W

If the 4th axis (W) isrotary P600(1)=1 and parameter P606(1) is set to 0 a max. value of
+/-8388.607 degrees can be programmed both in absolute coordinates G90 and relative
coordinates G91. Lower limits can be set by P407 and P408.

Programming is identical to linear axes.
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If P606(1)=1, rotary axis ROLLOVER, the counting will be reset to zero every time it
rotates over 360 degrees.

When operating in G90 the signidentifiesthedirection of therotationi.e. if thesamevalue
isprogrammed with different signs, the axiswill rotate to the same point in both cases but
following opposite directions.

P o — \w745
/
/ W45
/ 45° .
| Starting
! point WO
\
\ /
~ \\ /
TN s
= \ 1 . /

Working in G90 the sign will be disregarded if P606(1)=1(ROLLOVER) and P600(2)=1
(Hirth toothing) and the CNC will rotate the axisto position by the shortest turn. Thiswill
also happen even when it isnot aHIRTH rotary axis, as long as avalue of 1 is assigned
to machine parameter P619(8).

5th axisV

Similar to the indications for the 4th axis W, except that if it iSROTARY [P616(1) = 1]
this implies that the axisis ROLLOVER.

If P620(6) = 1 the V axiswill travel along the shortest path even thoughitis not HIRTH.
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7.2. POLAR COORDINATES
Only movementsin aplane (2 axessimultaneously) can be carried out when operating with
polar coordinates.

If 3D movements (in the space) are desired, they must be programmed in cartesian or
cylindrical coordinates.

The format to identify a particular point of the plane with polar coordinatesis:
In mm R+/-4.3 A+/-3.3
Ininches R+/-3.4 A+/-3.3

R being the radius value and A the value of the angle (A in degrees), referred to the polar
center.

When turning on and after M02,M 30 ,EMERGENCY or RESET, the CNC takes the
point X0,Y0 as polar origin.

Every time there is a change of main plane during a program execution, the polar origin
assumes the point of the coordinate origin of that plane.

When G18 Is programmed, the polar origin assumes the point X0 Z0.
When G19 is programmed, the polar origin assumes the point Y0 Z0.

When acircular interpolationisprogrammed with G02,G03the CNC takesthearc’ scenter
as the new polar origin.

With the function G93, any point of the plane can be preset as polar origin.

Thevalues of R and A will be absolute or incremental depending on whether G90 or G91
are active.

When acircular interpolation (G02,G03) is programmed the values of the angle A+/-3.3
and the values of the center referred to the arc’s starting point must be entered.

Atention:

Thereisno need to write the |,J,K coordinates of the center referred to
the starting point, if the arc’s center is the polar origin point. Only the
angle must be programmed.
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DIRECTION AND SIGN OF THE ANGLES

A XY Plane
+Y
‘\+A
-X L, +X
-YY
XZ Plane
+Z A
‘\*A
-X . +X
~ZY
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XZ Plane

+Z A

XZ PLANE with machine parameter P605(4)=0

YZ Plane

+Z A

o
-Y /—A +Y

MPM093

4

After the definition of the center of the circle (1,J) or the polar origin (G93 1,J) the angles
counter-clockwisewill be considered positive and the angles clockwise negative, except inthe
XZ plane when P605(4)=1
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XZ PLANE with machine parameter P605(4)=0
Example:

+Y A

MPM094

The tool starts at point X0 YO

NO G93 120 Y20 F150

N5 GO1 G90 R5 A180 F150
N10 G02 A75 N15G01 G91 R5
N20 G02 A-15

N25 GO1 R10

N30 GO3 A15

N35 GO01 R10

N40 G02 A-50

N45 GO01 R-10

N50 GO3 A15

N55 GO01 R-10

N60 G02 A-15

N65 GO1 R-5

N70 GO2 G90 A180
N75G01 X0YO
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7.3. CYLINDRICAL COORDINATES

A point in the space can be defined by:

XY Z cartesian coordinate values or in cylindrical coordinates.
The format to define cylindrical coordinates of a point is as follows:
Operating in G17 (plane XY): N1I0 GO1 R.. A.. Z.

Where R,A define the projection of the point on the main plane in polar coordinates and
Z isthe value of the coordinate Z at that point.

Zi

\
B/

N

The format for G18 (plane XZ) is: N10 GO1 R... A...Y

A

=Y

MPM095

and for G19 (planeYZ) is: N10 GO1 R...A...X
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74. TWO ANGLES (A1,A2)

One point on the main plane whose coordinate val ues are not known can beidentified by
means of two anglesif the coordinate val ues of the previous and next pointsalong the path
are known by using: A1, A2 XY (YZ) (X2).

Where Al isthe angle of the exit path from the starting point (P0). A2 isthe angle of the
exit path from the intermediate point (P1). XY (Y Z) (XZ) are the coordinates of the final
point P2 according to the working plane.

The CNC calculates automatically the coordinates of P1.

Example:

Y

MPMO96

Starting point is X0 YO

N10 X20 Y10 (Coordinates of PO)
N20 A45 A30 (Exit angle of PO and P1)
N30 X70 Y50 (Coordinates of P2)
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7.5. ANGLE AND ONE CARTESIAN COORDINATE

A point on the main plane can also be defined by the exit angle of the path in the previous
point and one cartesian coordinate of the point which is to be defined.

Yi

60 +

MPM0S7

Starting point PO (X10 Y 20)

N10 A45 X 30 : (Point P1)
N20 A90 Y60 : (Point P2)
N30 A-45 X50 . (Point P3)
N40 A-135 Y 20 . (Point P4)
N50 A180 X 10  (Point PO)

=Y
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When defining the points of a path, with two angles or one angle and one coordinate,
roundings, tangential approaches and exists can be inserted.

Yi

60

Compensated path
Programmed path

20

MPM098

T T T T
20 S0 70 100

Starting point X0 Y0 and tool’ s radius T1=5 mm.

N100 T1.1

N110 G37 R10 G41 X20 Y20
N120 G39 R5 A90 A0

N130 X50Y60

N140 G36 R7 A-45X70

N150 G39 R10 A45 A-90
N160 G36 R10 X100 Y20
N170 G38 R10 X20

N180 G40 X0 YO N190 M30
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8. FE._FEEDRATE PROGRAMMING

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

GO95.

Metric programming:

Format Prog;;x:rt]?mg Minimum value | Maximum value
j . F0.0001 F65535.000
Go4 F54 F1=1mm/min | 6001 mm/min) | (63535 mm/min)
j F0.0001 F500.000
G95 F34 F1=1mm/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.
Maintaining compatibility with older versions which did not
accept decimal feedrate values.
P615(6) =1 Programming format F1 = 1 inch/min.
P615(6) Format Prog;i:?:"nng Minimum value Maximum value
_ o : F0.001 F25801.1810
P615(6)=0 | F54 | F1=0.dinchimin | ) 5607 inchvmin) | (2580.1181 inch/min)
G94
_ . : F0.0001 F25801.1810
PeIS(6)=1 | F54 | FI=linchmin | ) 5601 inchvmin) | (25801.1810 inch/min)
L F0.0001 F19.6849
S F24 | Fl=linchrev. | oootinchirev) | (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

Rotary axisinterpolated

P615(7) Only rotary axis with a linear axis
P615(7)=0 F1=2.54°/min F1=1inch/min
G94
P615(7)=1 F1=1°/min F1= 1inch/min
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The machine’ s actual maximum feedrate may be limited to alower value (seeinstruction
book of the machine).

The machine’ s maximum working feedrate can be programmed directly or by using code
FO.

Example :

On a machine with a maximum programmable working feedrate of 10,000 mm/min. it
makes no difference whether F10.000 or FO is programmed.

The programmed feedrate F is effective when operating on linear interpolation (GO1) or
circular interpolation (G02/G03). When operating on positioning (G00), the machine will
move in rapid regardless of the F programmed.

The rapid speed is set for each axis during the final adjustment of the machine, the
maximum possible value being 65.535 m/min. (See instruction book of the machine).

The programmed feedrate can be varied between 0% and 120% or between 0% and 100%
according to P606(2) by means of the knob on the front panel of the CNC. When carrying
out the tapping canned cycle G84 or when G33, G47 are activated or during probing
movements (G75), thisknob is cancelled and operation is at 100% of the programmed F.
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9. (S) SPINDLE SPEED AND SPINDLE ORIENTATION

Code S can have three different meanings:
a) Spindle speed.

The spindle speed is programmed directly in rev/min. by means of code $4.

Any value may be programmed between SO and S9999; i.e. between 0 and 9999 rev/
min. Thisvalueislimited by the max. speed permitted by the machine; thislimitis
set by a machine parameter.

The instruction book of the machine must be consulted in each particular case. The
controls B on the front panel of the CNC may be used to achieve between

50 and 120% variation in programmed spindle speed.
These controls do not operate when carrying out the tapping canned cycle G84 or

when function G33 is activated the speed being fixed at 100% of the programmed
value.

b) Spindleorientation

If $4.3isprogrammed after M 19, itidentifiesthe spindle’ sstopping point in degrees,
referred to the encoder zero marker. The spindle will rotate according to parameters
P601(7) and P700 until the point identified by S4.3 is reached.

The spindle must have an encoder in order to use this function.
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¢) Analogue output Sproportional to F.

The CNC permits a specia function applicable for example for controlling the
BEAM in LASER machines, for which a value of 1 should be introduced into the
machine parameter P619(3).

The function consists of sending an order proportional to the real speed of the
machine axes through the analogue S output.

In this case, the format of the programme will be:

N4 G1 X Y F S(minimum). (maximum) M3(M4)

Example:

N1234 G1 X100 Y 80 F2000 S500.5000 M3

Output S
Volts A

Maximum S 4———
5000

|

|

|

|

|

|

Minimum S. 4 \
500 1
I

p Real F.

MIM120

Programed F.
2000

When there is no movement or when it isin GO0, the CNC sends the minimum S,
when themovement isthe programmed F, it sendsthe maximum Sand between these
the CNC will send an S command proportional to the speed of the Real Feed.
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10. (T) TOOL PROGRAMMING

The CNC has atable of 100 tools (00-99) for tool radius and length compensation.

The tool to be used is programmed by means of codes T2./T.2/T2.2

- Tool number.Thetwo digitsof code T 2. or thetwo digitsto theleft of the decimal point
of code T 2.2 may have any value between 00 and 99. Thisvalueisused for selecting the
required tool in the case of a machine with automatic tool changer, and may be limited
to avalue lower than 99 according to parameter P70L1.

- Tool compensation (table). Thetwo digitsto theright of the decimal point in codesT.2
and T2.2 may have any value between 00 and 99.

When G41 or G42isprogrammed, the CNC appliesthe addition of R and | stored at the
programmed T address (00-99) as radius compensation value.

If G43 is programmed, the CNC applies the addition of L and K stored, at the
programmed T address (00-99) as length compensation value.

If no T has been programmed, the CNC applies the address 00.00.
The maximum compensation values are:

R and L +/-1000.000 mm (+/-39.3699 inches)
| and K +/-32.766 mm (+/-1.2900 inches)

The tool’ s radius and length values are recorded in operation mode 8, TOOL TABLE.
Thevaluesof 1,K can also be checked and modified without stopping the execution of
acycle (see Operation Manual).

The values can be loaded as well by program, using code G50.
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10.1. HOW TO USE CODEST2.2/T2/T.2
10.1.1. Machineswithout automatic tool changer

In the case of machines with manual tool change, the two digits of code T2. or the two
digits to the left of the decimal point of code T2.2 (00-98) have no significance and any
value between 0 and the value given to parameter P701 may be programmed. It is
recommended to assign the max. possible value (99) to this parameter.

The two digits to the right of the decimal point of codes T.2 or T2.2 (00-99) are used for
selecting the required compensation value.

As soon asthe CNC reads acode T.2 or T2.2, it applies the new compensation values.

The CNC assumes that the machine does not have automatic tool changer if parameters
P601(1) and P601(5) are set to 0.
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10.1.2. Machineswith automatic tool changer

Thetwo digitsof thecode T 2. or thetwo digitsto theleft of the decimal point of code T2.2
(00-98) are used for selecting the required tool.

When the CNC readsa T value (00-98) which is different from that previously program-
med, it sends it to the interface, in BCD code. If the T value is the same as that
programmed, it isignored. If two different tools are programmed in succession without
code M06 between them, the CNC will show error code 53, unless the second tool
programmed is the one engaged in the spindle. In this case, the CNC will apply the new
values.

Error code53will also begeneratedif two M 06 are programmed without aT code between
them, unless P139 is set to 0. To resume the operation:

- Select JOG mode

- Key-in the number of the tool located in the spindle T2.
- Key-in POO

- PressENTER

This way the tool located in the spindle has been confirmed to the CNC.

The two digits to the right of the decimal point are used for selecting the required
compensation value in the tool table.

If the figure to the left of the decimal point (external selection of tool) isthe same asthe
last figure programmed, as soon asthe CNC reads code T 2.2, it applies the compensation
values corresponding to the new code (00-99). If it is only desired to change the
compensation value without changing the working tool, the same external tool number as
that programmed previously to the left of the decimal point plus the new compensation
valueto theright must be programmed. Only T.2 can also be programmed. Thisway there
isno external output of any code but the CNC assumesthe newcompensation valuefor the
previous tool.

If T2.2isprogrammed and the external tool selection code (figureto theleft of the decimal
point) is different from that previously programmed, the CNC does not assume the new
compensation values until the actual tool change takes place; i.e. until M 06 is executed.

To set the RANDOM tool magazineininitial conditions, the following hasto be donein
TEACH-IN mode;

- T99.xx
-START CYCLE

Thisway, tool 1isin position 1, tool 2 in position 2, etc. Even if the CNC is turned off,
when being turned on again it remembers the actual position of the toolsin the magazine.
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11. (M) MISCELLANEOUS FUNCTIONS

The miscellaneous functions are programmed by means of code M.

The miscellaneous functions are output in BCD code (M00/M99) or in binary code (M 00/
M254) depending on the value assigned to the machine parameter P617(8).

Miscellaneous functions M41, M42, M43, M44 implicit with S cannot be programmed.
The CNC also has 15 decoded outputs for miscellaneous functions.

These outputswill be assigned to the required functions during the final adjustment of the
CNC to the machine.

The miscellaneousfunctionsthat are not assigned adecoded output are always performed
at the beginning of the block in which they are programmed.

In assigning a decoded output to any miscellaneous functions, adecision is also made as
to whether it is to be performed at the beginning or at the end of the block in whichitis
programmed.

Up to a maximum of seven miscellaneous functions may be programmed in one block.

When more than one miscellaneousfunctionis programmed in ablock, the CNC performs
them consecutively in the order in which they are programmed.

Some of the miscellaneous functions have an internal meaning assigned to them in the
CNC.

11.1. M00. PROGRAM STOP

When the CNCreadscode M 00inablock, it haltstheprogram. TheCYCLE START key
must be pressed for it to resume.

It is recommended that this function be set in the table of decoded M functions so that it
isperformed at the end of the block inwhichit is programmed (see Installation and Start-
up Manual).
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11.2. MO1. CONDITIONAL STOP OF PROGRAM

Same as M 00 except that the CNC only takes it into account if the “ Optional stop” input
IS activated.

11.3. M02. END OF PROGRAM

This code indicates end of program and performs a general reset function of the CNC
(reversiontoinitial state). It also actsasan M 05. Asinthecase of MQO, itisrecommended
that this function be set so that it is executed at the end of the block in which it is
programmed.

11.4. M30. END OF PROGRAM WITH RETURN TO BEGINNING

Same as M 02 except that the CNC goes back to the first block at the beginning of the
program. It also actsasan M 05. If parameter P609(3)=0, when aCNC RESET iscarried
out, the CNC will send out code M 30.

11.5. M03. CLOCKWISE START OF THE SPINDLE

This code meansthat the spindle starts running clockwise. Asexplained in the correspon-
ding section, the CNC executes this code automatically in the machining canned cycles.
It is recommended that this function be set so that it is executed at the beginning of the
block in which it is programmed.

11.6. M04. COUNTER CLOCKWISE START OF THE SPINDLE

Same as M 03 except that the spindle rotates in the opposite direction.

11.7. MO05. SPINDLE STOP

It is recommended that this be set so that the CNC executes it at the end of the block in
which it is programmed.
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11.8. M06. TOOL CHANGE CODE

a) MACHINE WITHOUT AUTOMATIC TOOL CHANGER

- 1f P601(1) and P601(5) are set to zero(MACHINE WITHOUT AUTOMATIC TOOL
CHANGE), the CNC sends out codes M05 and M06 when code M06 is read.

Accordingtothevalueassignedto P601(8), it will stop or not the program (likeMQ0).

P601(8)= 1 It stops the program
P601(8)= 0 It does not stop the program

b) MACHINE WITH AUTOMATIC TOOL CHANGER

- If P601(1) or P601(5) areset to 1, the code M 06 hasto be programmed alonein ablock.
When reading this code the CNC, in modes: AUTOMATIC, SINGLE BLOCK,
TEACH- IN, will execute the following sequence:

- It will send out the code M 19 and will apply aresidual S analog output (defined by
P601(7) and P700) to the spindle.

- It will movetheaxesX,Y,Z,(W) to the positionsfixed by P900, P901, P902 and P903,
according to the order defined by P702, P703, P704 and P705.

- It will send out the code M06, cancelling the residual S analog output afterwards.

- If parameter P709 has avalue between 1 and 99, the CNC will automatically jump to
a subroutine identified by P709. If P709 is zero, there is no jump.

In SINGLE BLOCK mode, the CYCLE START key must be pressed as many times
as different functions are involved with M06. In JOG mode, the CNC will send the
code M 19, will apply to the spindle the residual analog output and will send M06,
previously cancelling the residual analog output if the axes have been correctly
positioned for the tool change. If any axisis out of position, the CNC will give error
code 51.

- Same asin the previous section, it will stop the program or not, according to status of
parameter P601(8).

Atention:

It isrecommended that M 06 be set so that the CNC executesit at the end
of the block in which it is programmed.
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11.9. M19. ANALOG SOUTPUT (CREEP) FOR TOOL CHANGE AND SPINDLE
ORIENTATION

There are different possibilities for operating with M 19.

a) If M19isnot followed by $4.3, when this function is executed the CNC will send out
code M 19 and will apply to the spindle an anal og output defined by P601(7) and P700.
The remaining analog output is deleted when execution any other M or programmed
SA.

b) If S4.3 isprogrammed right after M 19 the CNC will send out code M 19 and will apply
to the spindle an analog output defined by P601(7) and P700 until the spindle reaches
the position identified in degrees by $4.3, referred to the zero marker. In this case, no
other information is allowed in the same block.

c) If the machine parameter P615(8)=1, on executing function M 19, the CNC will search
for machine reference in the spindle at the same time as the movement of the axes.

d) The machine parameter P916 determines the position of the spindle stop when the
functions M 06 are executed (tool change) or M19 without programming S, in both
cases, whenever the machine is fitted with an encoder on the spindle, and due to this,
parameter P800 must haveadifferent valuefromO. If avalueof Oisgiventoit, theCNC
ignores all positions. The remaining assignable values go from 0.001 to 360.

€) Machine parameters P917 and P918 determine the lower and upper limits of the range
of travel of the spindle, respectively, with M 19. When amovement is executed into the
forbidden area, the CNC will indicateerror 74, thisbeing the areawhich exists between
both limits.

More information on the use of M 19 is to be found in the 8025/30 CNC START UP
MANUAL.Theapplication of thisfeatureinvolvestheinstallation of rotary encoder onto
the spindle.
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11.10. M22.M23,M24,M25. OPERATION WITH PALLETS

If parameter P603(3) is set to 1, the CNC can manage the operation of pallets in the
machine. This means that M22,M23,M24 and M25 acquire a precise meaning.

M22 - Code to load the part in one end of the table (X axis)

M23 - Code to unload the part in the same point as M 22

M24 - Code to load the part in the other end of the table

M25 - Code to unload the part in the same point as M24

When the CNC reads any of these four codes, it executes the following sequence:
1. The CNC sends out the code M 21 if parameter P605(3) is 1.
2. Shiftsthefourth axis (W) to the position identified by parameter P904 if P605(1) isO.

3. Shiftsthe X axisto the position identified by P905 for M 22 and M 23 or P906 for M 24
and M 25, as long as P611(7)=0.

4. Shiftsthe Z axis to the position identified by P907 if P605(2) is 1.

5. When all theaxesarein position, the CNC sends out the relevant code (M22,M23,M 24
or M25). This codes are used by the cabinet to load and unload the part. During this
process the FEED-HOL D signal must be applied to the CNC.

6. If parametersrelated to this function (P710,P711,P712,P713) have avalue between 1
and 99 the CNC will automatically jump to the subroutine identified by these parame-
ters after the M function has been executed. If they are set to O, there is no jump.
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Example:

N5 M23
N10 M24

Block N5. The CNC sends out M 21 if P605(3) and will place the just machined part in
unloading position by moving the axesW,X and Z to the positions set by P904, P905 and
P906. Then it will send out the code M 23 so that the interface executes the unloading
sequence.

If parameter P711, corresponding to M23, has a value of 5, the CNC will execute
subroutine number 5.

Block N10. The CNC will placethe machineready toload the new part by moving theaxis
W, X and Z to the position set by P904,P906 and P907. Then it will send out the code M 24
so that the interface executes the loading sequence.

If parameter P712, corresponding to M 24, has a value 0, the sequence is now finished.
The sequence described is executed in modes AUTOMATIC, SINGLE BLOCK, and
TEACH-IN. In SINGLE BLOCK mode, the key must be pressed as many times as
different operations there are.

In JOG mode, the CNC will movethe last axis X, or Z and then it will send the relevant
code (M22,M23,M24,M25) if the axis W, or W and X were previously positioned.
Otherwise if will give error code 51.

No other information can be programmed in a block containing M 22,M 23,M 24 or M 25.
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12. STANDARD AND PARAMETRIC SUBROUTINES

A subroutine is a part of a program which is suitably identified and can be called in for
execution from any position in aprogram.

A subroutinemay becalledin several timesfromdifferent positionsintheprogramor from
different programs.

A single call can be used to repeat the execution of a subroutine up to 255 times.

A subroutinemay be storedinthememory of the CNC asanindependent program or aspart
of aprogram. Standard and parametric subroutines are basically identical. The difference
between them isthat up to 10 arithmetic parameters can be defined in the call block (G21
N2.2) of parametric subroutines.

In standard subroutines the parameters cannot be defined in the call block (G20 N2.2).

Themax. number of parameters of asubroutine (standard or parametric) is255 (P0O-P254).
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12.1. IDENTIFICATION OF A STANDARD SUBROUTINE

A standard (non-parametric) subroutine alwaysbeginswith ablock which containsfunction
G22. The structure of the subroutine opening block is: N4 G22 N2

N4 : Block number

G22: Defines the beginning of a subroutine

N2 : Identifies the subroutine (may be any number between NO and N99)

Thisblock cannot contain additional information.

Atention:

Two standard subroutines having the same identification number but
belonging to different programs cannot be present at the sametimein the

memory of the CNC, although a standard subroutine and a parametric
subroutine may be identified by the same number.

The subroutine opening block isfollowed by programming the blocks required.
A standard subroutine can contain parametric blocks.

Example:

NO G22 N25

N10 X20

N15 PO=PO F1 P1

N20 G24

A subroutine must always end with a block of the form: N4 G24.

N4 : Block number
G24: End of subroutine

No other additional information can be programmed in that block.
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12.2. CALLING IN A STANDARD SUBROUTINE

A standard subroutine may be called in from any program or other subroutine (standard or

parametric). Calling in astandard subroutineis achieved by function G20.

The structure of acall block is: N4 G20 N2.2

N4 : Block number

G20 : Subroutinecall

N2.2 : Thetwofigurestotheleft of thedecimal pointidentify the number of the subroutine
called in (00-99).The two figures on the right of the decimal point indicate the
number of timesthe subroutineisto berepeated (00- 99). Unlessit isprogrammed
by a parameter, in which case the limitsare 0 and 255.

However, when no number isindicated, the subroutine will be executed only once.

No other additional information can be programmed in the block calling in a standard
subroutine.

12.3. IDENTIFICATION OF A PARAMETRIC SUBROUTINE

A parametric subroutine always begins with function G23.
The structure of thefirst block of a parametricsubroutineis: N4 G23 N2
N4 : Block number

G23 : Definesthe beginning of aparametric subroutine.
N2 :ldentifiesthe parametric subroutine (may be any number between NOO and N99).

Atention:

different programscannot be present at the sametimeinthememory of the
CNC, athough it is possible for a normal subroutine and a parametric

2 Two parametric subroutines having the same number but belonging to
subroutine to be identified by the same number.

Theaboveblock isfollowed by programming theblocksrequired. A parametric subroutine
must always end with ablock of the form N4 G24.

N4 : Block number
G24 : Definesthe end of a subroutine (standard or parametric).

No other additional information can be programmed in that block.

238 8025/8030 CNC PROGRAMMING MANUAL



12.4. CALLING IN A PARAMETRIC SUBROUTINE

A parametric subroutine may be calledinfrom amain program or from another subroutine
(standard or parametric).

Thecalling of aparametric subroutineisachieved by function G21. Thestructureof thecall
blockis:

N4 G21 N2.2 P2=K+/-5.5 P2=K+/-5.5 P2=K+/-5.5 ......
N4 : Block number
G21 : Call for parametric subroutine

N2.2 :The two figures to the left of the decimal point identify the number of the
parametric subroutinecalledin (00-99).

Thetwo figuresto theright of the decimal point indicate the number of timesthe
parametric subroutineisto be repeated (00-99).

If aparameter isprogrammed instead of thetwo figuresontheright of thedecimal
point,the former can have a value between 0 and 255.

When no number isindicated, the subroutine will be executed only once.

P3 :Value of the parameter.

K+/-5.5 :Value assigned to the arithmetic parameter. Write K after the sign = when a
constant must be assigned to aparameter. In thisblock values can be assigned to
amaximum of 10 parameters.

When the same parametric subroutineisexecuted several timesin succession, for example:

G21 N2.12 P2=K5 P4=K15 P6=K25

Once each repetition has been completed, except the last one, the values of the arithmetic
parameters assigned in the call block are recovered, even though they have been assigned
different valuesthroughout the subroutine.
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Example of use of standard subroutines without parameters.

+YA

45T — — — —

35— — — —
W —————

20— ————

Q iiiiiiiiiiiiiiiiiiiiiiii B +Z

32mm

19mm

Ty

MPM0S9

This example concerns

thedrilling of four holes 15 mm deep.
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NO G90 GO0 X35 Y35 MO3

N5

N10
N15
N20
N25
N30
N35
N40
N45
N50
N55
N60
NG5
N70

G22 N1
Z-32

G01 Z-50 F100
G04 K1.0
GO0 Z0
G24

X60

G20 N1.1
X80 Y30
G20 N1.1
X100

G20 N1.1
X0YO MO5
M30

This same example can be programmed so that subroutine N1 is not part of the main
program.

PO00O01

NO

N5

N10
N15
N20
N25
N30
N35
N40
N45

G90 GO0 X35 Y35MO03

G20 N1.1
X60

G20 N1.1
X80 Y30
G20 N1.1
X100

G20 N1.1
X0 YOMO5
M30

PO0002

N100 G22 N1
N105 Z-32

N110 GO1 Z-50 F100

N115 G04 K1.0
N120 GO0 Z0
N125 G24

8025/8030 CNC PROGRAMMING MANUAL

241



Example of use of standard subroutines with parameters.
Theoretical path without taking into account thetool diameter.

N10 PO=K48 P1=K24

N20 G1 X40Y32FO

N30 G22N10 ....ccceeevivieieeiiiieeene (Definition of standard subroutine)
N40 G91 XPO F500

N50 YP1

N60 X-PO

N70 Y-P1

N8O G24 ....ooovveeiiiiiiieeeee e, (End of subroutines)

N90 G90 X-6 Y72

N100 PO=K?24 P1=K16

N110 G20 N10.1 . (Call of standard subroutine)
N120 G1 G90 X0 YO FO
NI30M30 ... (End of program)
vA
N110
Nl N6 O
N120
N70 NS0
&% N40
—
X
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Example parametric subroutinesusing parameters

+Y

54— —

55 ——

454 —— 4+ ——

30 ——

MPM101

a
W
(an]
>~
(e

al

(e

®

al

i

o

+

x

This example involves carrying out the two machining tasks illustrated, using the same
parametric subroutine. Thetool issupposed to be 100 mm abovethe surface of the part and
the machining depth to be 10 mm.
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PO000O1

NO G90 GO0 X15 Y30 MO3
N5 Z-97
N10 GO1 Z-110 F100

N15 G21 N1.1 PO=K25 P6=K15 P30=K-10 P13=K10 P14=K10 P15=K 10

P50=K-25 P99=K-35
N20 G90 GO0 Z0
N25 X85 Y30
N30 Z-97
N35 GO1 Z-110

N40 G21 N1.1 PO=K35 P6=K45 P30=K0 P13=KO0 P14=KO0 P15=K0

P50=K-35 P99=K-45
N45 G90 GO0 ZO0
N50 X0 YO0 MO05
N55 M30

PO0002

N100 G23 N1

N105 GO1 G91 YPO F100
N110 XP6

N115 YP30

N120 XP13

N125 YP14

N130 XP15

N135 Y P50

N140 XP99

N145 G24
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Example of parametric subroutinewithout using parameters

Starting point X0 YO

vi
60 — — —
\ \
¢/ 30
S |
w/\\ 0 | |
0 ] |
: | 150 80| | —
40 30 X

N10 G90 GO1 X40 Y30 FO

N20 G23 N8 ....oooiiiieeieeeee e
N30 GO1 G91 X50 F500

N40 Y30

N50 X-10

N60 GO3 X-30 YO I-15J0

N70 GO1 X-10

N80 Y-30

NOO G24 ...
N100 GO1 G90 X0 YO FO

N110 X-70 Y50

N120 G21 N8.1 ...

N130 GO1 G90 X0 YO FO

NI40 M30 ...

(Definition of parametric subroutine)

(End of subroutine)

(Call for subroutine)

(End of program)

When Block 120 is read, the CNC will execute once subprogram N8 which is defined

between blocks 30 and 80.
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12.5. NESTING LEVELS

From amain program or from a subroutine (standard or parametric) itispossibleto call in
a subroutine, from this a second subroutine, from the second a third, and so on up to a
maximum of 15 levels of nesting. Each level may be repeated 255 times.

Subroutinelinkingdiagram

Main program Subroutine 1 Subroutine 2 Subroutine 3
NO G 22 N1 G 22 N2 G 22 N3
] |
G20 N1.1 G20 N2.1 G20 N3.1
[s2]
£ ] | [ i
= M02 or M30 G 24 G 24 G 24

12.6. EMERGENCY SUBROUTINE

If machine parameter P727 has a value between 1 and 99 and the external STOP input is
activated whilerunning aprogram, the CNCwill interrupt the program and jump to execute
the subroutine whose number has been assigned to P727.
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13.

PARAMETRIC PROGRAMMING.
OPERATIONS WITH PARAMETERS

The CNC has 255 parameters (P0-P254) with which the following operation can be
performed.

- Programming of parametric blocks
- Different operating
- Jumps within aprogram

The parametric blocks can be written in any part of the program. By means of machine
parameters, it is possible to determine if the range of arithmetic parameters, included
between P150 and P254 are only for READING or not.

The operations which can be made between parameters are as follows:

F1
F2
F3
F4
F5
F6
F7
F8
F9

F12

F20
F21

F24

F27

- Addition

: Subtraction

: Multiplication

: Division

: Square root

: Square root of the addition of the squares
: Sine

: Cosine

: Tangent

F10:
F11:

Arc tangent
Comparison

. Entire part
F13:
Fl14:
F15:
F16:
F17:
F18:
F19:
: Special functions
: Special functions
F22:
F23:
: Special functions
F25:
F26:
: Special functions
F28:
F30:
F31:
F32:
F33:

Entire part plus one
Entire part minus one
Absolute value
Complementation
Special functions
Special functions
Special functions

Special functions
Special functions

Special functions
Special functions

Special functions
AND

OR

XOR

NOR

The use of the parameter is described below:
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PREDEFINED ARITHMETIC PARAMETERS

There are parameters whose value depends on the status of the CNC.

P100. PARAMETER INDICATING THE FIRST TIME

This parameter takes the value of O, every time aprogramisrun for thefirst time.

P101. PARAMETER INDICATING OPERATING MODE

The value of this parameter, is defined by operating mode active in the CNC.

Active mode Subm\ode Valuetaken|P101

Automatic 0
Single block 1
Teachin 3
0 4

Dry run 1 c
2 6

3 7

4 8
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Assignments

Any value can be assigned to a parameter.
a) N4 P1= P2

The indicates that P1 takes the value of P2, while P2 keeps the value it had.
b) NAP1=K15

P1 takes the value 1.5 K identifies a constant. Constants can have values comprised
between +/-99999.999.

c) N4 P1=X

P1 takes the theoretical value of the actual position of the X axis.
d)N4PL=Y

P1 takes the theoretical value of the actual position of the Y axis.
e N4P1=7Z

P1 takesthe theoretical value of the actual position of the Z axis.
f) N4 P1=W

P1 takes the theoretical value of the actual position of the W axis.
9 NAPL=T

P1 takes the actual value of the clock (execution time) in hundredths of asecond. This
assignation entails the cancellation of the radius compensation (G41 or G42).

h) N4 P1 - 0X

P1takesthetheoretical coordinate of the X axis, with respect to the machinezerowhere
the CNC is situated.
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) N4P1 = 0Y

P1takesthetheoretical coordinateof theY axis, with respect to the machinezero where
the CNC is situated.

i) N4P1 =0z

P1 takesthetheoretical coordinate of the Z axis, with respect to the machine zero where
the CNC is situated.

k) N4P1 = OW

P1 takes the theoretical coordinate of the 4th W axis, with respect to the machine zero
where the CNC is situated.

) N4P1 =0V

P1 takes the theoretical coordinate of the 5th V axis,with respect to the machine zero
where the CNC is situated.

In these last assignments, the measuring units taken by arithmetic parameter, depend
upon the value assigned to the machine parameter P618(8).

If weassignthevalue 1tothismachine parameter, when the assignment parameter block
isexecuted, of the P1 = 0X type: P1 takesthe value of the X coordinate, with respect to
themachinezero point, either in millimetersor inches, depending ontheunitsof measure
used.

Nevertheless, if we assign the value 0, when P1=0X is executed, P1 takes the value of
the X coordinatewith respect to the machinezero, alwaysin millimeters, without taking
into consideration the units of measure which are being used (mm or inches).

If any of the axes are ROTARY, the value taken by the parameter will always be in
degrees.

m)N4P1 = H (Valuein HEXADECIMAL)

P1 takes the valuein HEXADECIMAL indicated after H.
Possible values of H: O/FFFFFFFF.
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Operations

F1 Addition

Example: N4 P1 = P2 F1 P3

P1 takes the value of the addition of P2 and P3, i.e. P1=P2 + P3. N4 P1 = P2 F1 K2 can
also be programmed, i.e. P1 takesthevalue of P2 + 2. Theletter K identifiesaconstant for
instance:

K1 meansvauel
K 1000 means value 1000

Thesameparameter can beasan addend and astheresulti.e., N4P1=P1F1K2. Thismeans
that PL=P1 + 2

F2 Subtraction

N4P10=P2F2P3 —> P10=P2-P3
N4P10=P2F2K3 —> P10=P2-3
N4 P10=PI10F2K1--> P10=P10-1
F3Multiplication

N4 P17 =P2F3 P30 —> P17=P2x P30
NAP1l7=P2F3K4 —> Pl7=P2x4
N4 P17 =P17 F3K8—> Pl17=P17x 8
F4 Division

NAP8=P7F4P35 —> P8=P7:P35
NAP8=P2F4K5 —> P8=P2:5
NAP8=P8F4 K2 —> P8=P8: 2

F5 Square root

N4 P15 =F5 P23 —> P15 = P23
N4 P14=F5K9 —> Pl4= \/9
N4 P18 = F5 P18 —> P18 = P18
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F6 Squar e root of the addition of the square
N4AP60=P2 F6 P3 —> P60=\P22+ P32
N4 P50 = P40 F6 K5 —> P50 =\/ P40 2+ 52

N4PlL =P1F6K4 —> P1 =\ P12+42

F7 Sinus
N4 P1=F7P2—> P1=SenP2
The angle has to be programmed in degrees.

N4 P1 =F7 K5 —> P1 = Sen 5 degrees

F8 Cosinus

NAP1L=F8P2 —> P1=CosP2

N4 P1 = F8 K75 —> P1 = Cos 75 degrees
F9 Tangent

NAP1=F9P2 —> P1=tgP2

N5 P1 = F9 K30 —> P1 =tg 30 degrees

F10 Arc tangent

N4Pl=F10P2 —> P1=arctgP2 (resultin degrees)

N4 P1=F10K0.5—> Pl=arctg 0.5

F11 Comparison

It comparesdifferent parameters, or aparameter and aconstant, and activatesthe conditional
jumpsflags. Itsapplication will be described in the conditional jumps section.

N4 P1 = F11 P2

If P1L= P2theif zerojump flagisactivated. If P1=> P2 theif =>jump flag isactivated. If
P1 < P2theif <jump flag is activated N4 P1 = F11 K6 can also be programmed.

252

8025/8030 CNC PROGRAMMING MANUAL



F12 Entire part

N4 Pl1=F12P2 —> Pltakestheentire part of P2 asitsvalue
N4Pl=F12K54—> P1=5

F13 Entirepart plusone

N4 P1=F13P2 —> Pltakestheentire part of P2 plusoneasitsvalue
NAPl1=F13K54—> P1=5+1=6

F14 Entire part minusone

N4 P1=F14 P27 —> P1 takesthe entire part of P2 minus one asitsvalue
N4 P5=F14K54—> P5=5-1=4

F15 Absolute value

N4 P1=F15P2 —> P1 takesthe absolute value of P2
N4Pl1=F15K-8—> P1=8

F16 Complementation

N4 P7 = F16 P20 —> P7 takes the complemented value of P20, i.e. P7 =-P20
N4 P7 = F16 K10 —> P7 =-10
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F17-F28 Special functions

They do not affect the jump flags.

F17

N4 P1=F17 P2

P1 takes the value of the memory address in which the P2 block islocated
Example N4 P1 = F17 K12

P1 takes the value of the memory address in which the block N12 islocated.

F18

N4 P1 = F18 P2

P1 takes the value of the X coordinate value in the block located at P2.
F18 does not accept a constant as operand.

Example: P1 = F18 K2 isnot valid.

F19

N4 P1 = F19 P2

P1 takesthe value of the Y coordinate value in the block located at P2.
F19 does not accept a constant as operand.

Example: P1 = F19 K3 isnot valid.

F20

N4 P1=F20 P2

P1 takes the value of the Z coordinate in the block located at P2.
F20 does not accept a constant as operand.

Example: P1 = F20 K5 isnot valid.
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F21

N4 P1 =F21 P2

P1 takes the value of the W coordinate in the block located at P2.
F21 does not accept a constant as operand.

Example: P1 = F21 K6 isnot valid.

F22

N4 P1 = F22 P2

P1 takes the value of the memory address in the block previous to the one defined by P2.
F22 does not accept a constant as operand.

Example: P1 = F22 K4. isnot valid.

F23
N4 P1 = F23

P1 takes the value of thetool table number being used at this moment.

F24

Thisfunction can be programmed in two different ways:
Example a) N4 P9 = F24 K2

Parameter P9 takes the R value of the tool tablein the position 2.
Example b) N4 P8 = F24 P12

Parameter P8 takesthe R val ue of thetool tablein the position indicated by parameter P12.
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F25

This function can be programmed in two different ways:

Example a) N4 P15 = F25 K16

Parameter P15 takes the L value of the tool tablein the position 16.
Example b) N4 P13 = F25 P34

Parameter P13 takestheL valueof thetool tableinthepositionindicated by parameter P34.

F26

This function can be programmed in two different ways:

Example a) N4 P17 = F26 K10

Parameter P17 takes the | value of the tool tablein the position 10.
Example b) N4 P19 = F26 P63

Parameter P19 takesthel value of thetool tablein the positionindicated by parameter P63.

F27

Thisfunction can be programmed in two different ways:

Example a) N4 P15 = F27 K27

Parameter P15 takes the K value of the tool table in the position 27.
Example b) N4 P13 = F27 P25

Parameter P13takestheK valueof thetool tableinthepositionindicated by parameter P25.
F28
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N4P1 = F28 P2

P1 takes the value of coordinate V in the block with direction P2.
F28 does not accept constant operand.

Example: P1 = F28 K6. Invalid.

Any number of assignments and operations can be programmed in a block provided,
however, that no more than 10 parameters are modified.

F29
N4 P27 = F29
Parameter P27 takes the value of the selected tool number.

Any number of assignments and operations can be programmed in a block provided,
however, that no more than 10 parameters are modified.
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BOLT HOLE CIRCLE EXAMPLE:

Six holes equally spaced, 2.5 inch radius, first hole 30° from zero.

+Y

Iangle
| between

hole 3 & | holes a hole 1

| P154x

Center Radius P151
XP1S5 YP156

251PMI

P151 = RADIUS

P152 = NUMBER OF HOLES

P153 = ANGLE OF FIRST HOLE
P154 = + ANGLE BETWEEN HOLES
P155 = X CENTER COORDINATE
P156 = Y CENTER COORDINATE

* If P154 = KO, the holeswill be equally spaced around 360°. A positive angle for P154
moves counter-clockwise around the circle. A negative angle moves clockwise.

PARAMETRIC SUBROUTINE N97 - BOLT HOLE CIRCLE

N10 G23 N97

N20 P172 =KO

N30 P154 = F11KO

N40 G27N60

N50 P154 = K360 F4 P152

N60 P170 = F8 P153 P170 = P170 F3 P151 P170 = P170 F1 P155
N70 P171 =F7 P153 P171 = P171 F3 P151 P171 = P171 F1 P156
N80 G90 GO XP170 YP171

N90 P172 = P172 F1 K1 P153 = P153 F1 P154

N100 P172 =F11 P152

N110 G26 N130

N120 G25 N60

N130 G24
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EXAMPLE PROGRAM USING BOLT-HOLE CIRCLE SUBROUTINE:

PO997

NO (BOLT HOLE CIRCLE EXAMPLE)

N10 G90 GO X6 YO Z0 (SAFE POSITION-OPTIONAL)

N20 G81 G98 G91 Z-0.51-0.51-3 F10 S500 NO (DRILLING CANNED CYCLE)

N30 G21 N97 P151=K2.5 P152=-K6 P153=K 30 P154 =KO
P155=K3 P156=K0 (CALL SUBROUTINE)

N40 G80 (CANCEL CANNED CYCLE)

N50 G90 GO X0 YO Z0 (SAFE POSITION-OPTIONAL)

N60 G81 G98 G91 Z-0.5 |-3 F10 S500 NO

N70 G21 N97 P155=K-3 (NEW X CENTER COORDINATE)

N80 G80 (CANCEL CANNED CYCLE)

N90 G90 GO X0YO0Z0

N100 M30

NOTES:

When calling adrilling canned cycle (lines 20 and 60) NO (repeat zero times) must be
specified.

Itispossibleto movedirectly from the end of one circleto the beginning of the next by
omitting lines40 thru 60. If direct movement by the shortest path isnot possible dueto
theinterference with the part or fixture, then the above procedure to cancel thedrilling
canned cycle, position to a safe zone, and re-calling the canned cycle must be used.

Thefirsttime parametric subroutineN97iscalledintheprogram, all six parametersmust
be specified.

Thereafter, only the parameters which are different from subsequent bolt hole circle
patterns need be specified.

However, safe programming practicedictatesincluding all six parameterseachtimethe
routineiscalled.
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BINARY OPERATIONS

F30 — AND
F31 — OR

F32 — XOR
F33 — NOT

TheseBINARY operations, also activatetheinternal indicators(FLAGS) dependingonthe
value of their result, to use later in the programming of CONDITIONAL JUMPS,CALLS
(G26,G27,G28,G29). The binary operations can be made between:

- Parameters P1 = P2F30P3
- Parameters and constants : P11=P25F31H(8)
- Constants P19=K2F32K5

The value of constant H must be given in hexadecimal code, integer, positive and with 8
characters maximum, i.e., from 0 to FFFFFFFF and cannot form part of the first operand.

F30 - AND
Example: N4 P1 = P2 F30 P3
Value of P2 Value P3 Value of P1
A5C631F C883D C001D
F31-OR
Example: N4 P11 = P25 F31 H35AF9D01
Value of P25 Vaueof H Value of P11
48BE6 35AF9D01 35AF9FE7
F32 - XOR
Example: N4 P19 = P72 F32 H91C6EF
Value of P72 Value of H Value of P19
AB456 91C6EF 9B72B9
F33- NOT

Example: N4 P154 = F33 P88
P154 takes the value of P88 complementary to 1.

Value of P88

Value of P154

4A52D63F

B5AD29CO0
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Jumps/callswithin a program

Functions G25,G26,G27,G28 and G29 can be used to jump to another block of the current
program.

No moreinformation can be programmed into the samebl ock inwhich someof thefunctions
G25,G26,G27,G28 or G29 are programmed.

There are two formats:

Format @) JUMP

N4 (G25,G26,G27,G28,G29) N4

N4 : Block number

G25,G26,G27,G28,G29 : Codes for different jumps
N4 : Number of the block the jump isaimed at
When the CNC reads thisblock it jumpsto the targeted block and the program continues.
Example:

NO GO0 X100

N5 Y50

N10 G25 N50

N15 X50

N20 Y70

N50 GO1 X20

When the block 10 isreached, the CNC jumpsto block 50 and then the program continues
until itisfinished.
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Format b) CALL:
N4 (G25,G26,G27,G28,G29) N4.4.2.

N4 : Block number
G25,G26,G27,G28,G29 : Codes for different jumps

N4.4.2 —> Number of repetitions
——>Number of the last block to be executed
Number of the block thejump isaimed at

When the CNC reads such a block it jumpsto the block identified between the N and the
first decimal point. It then executes the section of the program between this block and the
oneidentified betweenthetwo decimal pointsasmany timesasset by thelast number. This
last number can takeavalue within 0 and 99, unlessit is programmed using aparameter in
which case the limitsare 0 and 255.

If only N4.4 iswritten the CNC will assume N4.4.1.

When the execution of this sectionisfinished the CNC goesto the block next to theonein
which G25 N4.4.2. was programmed.

Example:

NO GO0 X10

N5 Y20

N10 GO1 X50 M3
N15 GO0 YO

N20 X0

N25 G25 N0.20.8
N30 M30

Whenblock 25isreached the CNCwill jumpto block 0 and will execute 8 timesthesection
NO-N20. On completion of this, it will go to block 30.
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G25 Unconditional jump/call

As soon as the CNC reads code G25, it jumps to the block identified by N4 or N4.4.2.

Programming

N4 G25 N4 or N4 G25 N4.4.2

G25 must stand alone in ablock.

Example:

MPM104

Starting point X100 YO

N10
N20
N30
N40
N50
N60
N70
N80
N90

G90 GO01 Y30 F500
X70

X50 Y50

Y80

X20

X0 Y100

X-20 Y80

X-50

Y50

N100 X-70 Y30
N110 X-100

N120 YO

N130 G11 G12
N140 G25 N10.120.1
N150 M30

ol
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Two flags can be activated according to the result of the following operations:
F1,F2,F3,F4,F5,F6,F7,F8,F9,F10,F11,F12,F13,F14,F15,F16,F30,F31,F32,F33.

The assignments do not affect the state of these flags.

Flag 1 (zero, equal)

If theresult of an operation is zero, flag 1 is activated.

If the result of an operation is not zero, flag 1 is not activated.
If the result of acomparisonisequal, flag 1 isactivated.

If the result of acomparisonisdifferent, flag 1 isnot activated.

Flag 2 (negative, smaller)

If the result of an operation issmaller than zero, flag 2 is activated.

If the result of an operation is greater than or equal to zero, flag 2 is not activated.
If, in acomparison, the first operand is smaller than the second, flag 2 is activated.

If, in a comparison, the first operand is greater than or equal to the second flag 2 is not
activated.

The conditions for the program to jump to the targeted block, after reading G26,G27,G28
or G29 are:

With G26 the program will jump if flag 1 is activated.
With G27 the program will jump if flag 1 is not activated.
With G28 the program will jump if flag 2 is activated.
With G29 the program will jump if flag 2 is not activated.
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G26 Conditional jump/call if =0

When the CNC reads ablock with the code G26, if the condition = 0ismet, it jumpsto the
block indicated by N4 or N4.4.2; if the condition = 0isnot met the CNC will disregard this
block.

Programming: N4 G26 N4 or N4 G26 N4.4.2

G26 must stand alonein ablock.

Examples:

a)

b)

NO GO0 X10

N5 P2 =K3

N10 P1=P2 F1 K5
N15 GO1 Z5

N20 G26 N50
N25

N50 G1 Z10

Thelast operation with parameters being P1 = P2+K5=3+5=8 (result = 0) the=0flag
will not be activated and the CNC will disregard block N20.

NO GO0 X10

N5 P2 =K3

N10 P1 =P2 F1 K5
N15 GO1 Z5

N20 P3 = K7

N25 P4 = P3 F2 K7
N30 G26 N50

N50 M30

The last operation with parameters being P4 = P3+K2 K7= 7-7=0, the =0 flag will be
activated and the CNC will jump to block 50 when reading block 30.
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G27 Conditional jump/call if # 0

When the CNC reads a block with G27, if the condition = 0 is met, it jumps to the block
identified by N4 or N4.4.2, if thecondition = 0isnot met the CNC will disregard thisblock.

Programming N4 G27 N4 or N4 G27 N4.4.2
G27 must stand alone in a block.

Example:

Y

|

MPM105

For example, to program acardioid R = B|cos A/2 |
being A=PO0 (Angle) and

B=P1 (value 30 mm)
Starting point X0 YO:

N10 G93 GO01 F500

N20 PO=KO

N30 P1=K30 P2=P0 F4 K2 P3=F8 P2 P4=F15 P3 P5=P1 F3 P4

N4O GO1 GO5 RP5 A PO ...t (Movement block)

NS0 PO=PO FL KD ..o (5 degrees added to the angle)
NGB0 PO=FL11 K365 ..ot (If not equal to 365 degrees)
N70 G27 N30 coeieeeieciiiieee e e e e e e e (It jumps to block N30)

N80 X0 YO

N90 M30
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G28 Conditional jump/call if smaller

When the CNC reads a block with the code G28, if the condition < ismet, it jumpsto the
block identified by N4 or N4.4.2. If the condition <isnot met, the CNC will disregard this
block.

Programming: N4 G28 N4 or N4 G28 N4.4.2

G28 must stand alone in ablock.

G29 Conditional jump/call if equal or greater

When the CNC readsablock with G29, if thecondition=> ismet, it jumpsto theblock
identified by N4 or N4.4.2. If the condition =>isnot met, the CNC will disregard this
block.

Programming: N4 G29 N4 or N4 G29 N4.4.2

G29 must stand alonein ablock.

G30 Display of error code defined by K

When the CNC reads a block with G30, it stops the program and displays the contents of
thisblock.

Programming: N4 G30 K2

N4 : Block number

G30 : Code identifying programming of an error
K2(0-99) : Programmed error code

Any code between 0 and 99 can be programmed unless the error code K is defined by a
parameter (N4 G30 K P2) because then the possible values are 0-255.

Thiscode, combined with G26,G27,G28,G29 enabl es the stopping of the program and the
detection of possible measuring error, for instance.

G30 must stand alone in ablock.

Atention:

If itisnot required for the CNC error code comment to be displayed, the
c number of the code after G30 must be greater than those used by the CNC.

Remember al so that the user canwritecommentsintheprogramwhichwill
be displayed when the corresponding block is executed.
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EXAMPLE OF PROGRAM OF AN ARC WHOSE RADIUS IS GREATER
THAN 8388.607 mm

If starting point is X3000 Y2000 and the following arc is programnmed: G03 X1000
Y 3774.9641-8000 J-7000 The CNC will generateerror 33 becausetheradiusisgreater than
8388 mm. Parametric programming can be used to overcome thislimitation.

(POPL

(P30,PSL)

X o< =P93
B =P34
O =P95

MPM106

(P96,P97) |

pe
MEANING OF PARAMETERS
Call parameters

PO: X value of the final point

P1: Y value of thefinal point

P2: Distance from the starting point to the center, along X axis

P3: Distance from the starting point to the center, along Y axis

P4: Feedrate

P5: Increment of the angle with its sign (Clockwise = negative, counterclockwise =
positive).

Parameter sused in the subroutine

P90: X value of the starting point
P91: Y value of the starting point
P92: Radius

P93: Initial angle «

P94: Final angle B

P95: Working or movement angle ©
P96: Arc’s center’s X value

P97: Arc’scenter’sY value

P98: Calculations

P99: Calculations
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Subroutinesflow chart:

Assign starting point
coordinates to P90 and P91

Calculate arc center’s

values P96 and P97

‘ Calculate arc’s radius ‘

‘ Calculate starting angle o ‘

‘ Calculate final angle 15 ‘

‘Adjust o and g if the arc is on the 3rd and 4th quadrant

Angle © = a +P5

—
|

‘ Caleulate arc’s (X,Y) point for new angle

‘ movement to that point ‘

©=0 + P5

DIAGRAMA
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SUBROUTINE N98

NOO G23 N98

NOL PI0=X POL=Y ...ooiiiiiiieiieeeeee e (Takespoint values)
PO96=P90 F1 P2 P97=PO1 F1 P3.......ccecirrrrrrnnne. (Calculatescenter)
PO2=P2 FO P3 ... (Calculatesradius)
PO8=P3 F4 P2 PO3=F10 P98 .........cccovrirrrrrrrrnne. (Calculatesanglea)
P98=P90 F2 P96 P98=F11 KO

NO2 G29 N4

NO3 P93=P93 F1 K180

NO4 P98=P0 F2 P96 P99=P1 F2 PO7 ........cccovvvrvreeerrnns (CalculatesangleB)

NO5 P94=P99 F4 P98 P94=F10 P94 P98=F11 KO

NO6 G29 N8

NO7 P94=P94 F1 K180
NO8 P5=F11 KO

NO09 G29 N16

N10 P93=F11 KO

NIL G29 N2Z ..o (Adjustsvaluesof a

N12 P94=F11 KO and 3 if the

N13 G28 N21 arc spares 3rd and 4th

N14 P93=P93 F1 K360 quadrants)

N15 G25 N21

N16 P94=F11 KO

N17 G29 N21

N18 P93=F11 KO

N19 G28 N2

N20 P94=P94 F1 K360

N21 PO5=PO3 F1 P5....c.ooiieirierieereseeeese s (angle® = a + P5)

N22 P98=F8 P95 P98=P98 F3 P92 P98=P98 F1 P96 ..... X value of point)
P99=F7 P95 P99=P99 F3 P92 P99=P99 F1 P97 .....(Y value of point)

N23 G1 XPO8 YPO9 FPA ......ccoiiiiieeeeeeeeeee e (Go to point)

N24 POS=F11 PO4 ... (End of arc?)

N25 G26 N37

N26 PIA=F11 PO3 ...t (Comparea and )

N27 G26 N37 .o (Ifa=pend)

N28 G28 N33

N29 P95=P95 F1 P5 PO5=F11 P4 .......ccccecvrierirrrrrnene. (If B> a increment of 6
.................................................................................... and check whether = 3)

N30 G28 N32

N3L POS=POA ... (If © = 3 has been reached or

surpassed)

N3B2 G25 N22 ... (calcul ates new point)

N33 P95=P95 F1 PS5 PO4=F11 PO5........ccccvrirrrrrerrenen (If a > 3 decrement 0 of and
.................................................................................... check whether = 3)

N34 G28 N36

N35 PO5=PO4 ... (If 8 = 3 has been reached or

surpassed)
N36 G25 N22 ... (calculates new point)
N37 G24
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This subroutine can be used to perform any arc with radius greater than 8388.607 mm
both clockwise and counterclockwise.

The program to execute the arc previously defined will be:
N10 PO=K 1000 P1=K 3774.964 P2=K -8000 P3=K -7000 P4=K 100 P5=K 0.5

N20 G1 G41 X3000 Y2000 T1.1
N30 G21 N98.01

Atention:

If tool offset isto beused thefoll owing programming order must bestrictly
followed.

1. Definition of call parameter.
2. Positioninginthearc’ sinitial point.
3. Calling the subroutine.
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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.

Theorderinwhichthepart-programsarestored inmemory areshowninthepart-programdirectory. If during
the execution of a program, anew oneis edited, this new one will be placed at the end of the list.

Too many digits when defining a function in general.

A negative value has been assigned to a function 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 negative number.

Parameter value too large

M41, M42, M43 or M44 has been programmed.

More than 7 "M" functionsin a block.

This error occursin 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 alone in a block.

The called subroutine or block does not exist or the block searched by means of special function F17 does not
exist.

Thiserror 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.
Thiserror 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 adefinition 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 anon-existent external tool (the number of
toolsis set by machine parameter).

Too large avalue assigned to afunction.

Thiserror isoften issued when programming an F valuein 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
R
L
Tool radius value too large.
R>r
R R
R>r r

>

A movement of over 8388 mm or 330.26 inches has been programmed.

Example:  Being the X axis position X-5000, if wewant to moveit to point X5000, the CNC will issue error
33 when programming the block N10 X5000 since the programmed move will be;
5000 - (-5000) = 10000 mm.

Inorder to makethismovewithout issuingthiserror, it must becarried outintwo stagesasindicated
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 bebornein mindthat if G72isapplied only to oneaxis, thisaxismust be positioned at part zero (O value)
at the time the scaling factor is applied.

This error occursin 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.

The programmed arc does not go through the defined end point (tolerance 0.01mm) or thereisno arc that goes
through the points defined by G08 or G09.

This error isissued when programming atangential entry asin the following cases:

> There is no room to perform the tangential entry. A clearance of twice the rounding radius or greater is
required.

> |f the tangential entry isto be applied to an arc (G02, GO3), The tangential entry must be defined in alinear
block.

This error isissued when programming atangential exit asin the following cases:

> Thereisnoroomto performthetangential exit. A clearance of twicetherounding radiusor greater isrequired.

S~

%

> |f thetangential exitistobeappliedtoanarc (G02, G03), Thetangential exit must bedefinedinalinear 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 programmed in arow
without programming an M06 in between.

Thereisno disk inthe FAGOR Floppy Disk Unit, thereisno tapein the cassette reader or the reader head cover
is open.

Parity error when reading or writing afloppy 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 a CNC program by means of function G76.
> When trying to generate program P99999 or a protected program by means of function G76.

> |f function G76 is followed by function G22 or G23.

> If there are more than 70 characters after G76.

> |If function G76 (block content) hasbeen programmed without having programmed G76 P5 or G76 N5 before.
> If inaG76 P5 or G76 N5 type function does not contain the 5 digits of the program number.

> If whileaprogramishbeing generated (G76 P5 or G76 N5), itsprogram number ischanged without cancelling
the previous one.

> If while executing a G76 P5 type block, the program referred to is not the one edited. In other words, that
another one has been edited later or that a G76 P5 type block is executed while aprogram is being 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.

Thememory contentswill be kept for 10 more days (with the CNC off) from the moment thiserror 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:
> If while probing (G75) the programmed position is reached without receiving the probe signal.

> |f while executing a probing canned cycle, the CNC receives the probe signal without actually carrying out
the probing move itself (collision).

X axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwould
force the machine to go beyond limits.

Y axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwoul d
force the machine to go beyond limits.

Z axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or because abl ock hasbeen programmed whichwould
force the machine to go beyond limits.

W axistravel limit overrun.

Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwoul d
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 axisfollowing 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 resets the 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 V axis parameters. The CNC resets the serial line RS232C machine parameters; "P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

V axistravel limit overrun.

V axisfollowing 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.

This error comes up when it is mandatory to search home on all axes after power-up. This requirement 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 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 W axis parameters. The CNC resets the 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 Z axis parameters. The CNC resets the 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 resets the 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 resets the serial line RS232C machine parameters. "P0= 9600",
"P1=8", P2=0", "P3=1", "P607(3)=1", "P607(4)=1", "P607(5)=1".

Parity errorinM table. The CNCresetstheserial lineRS232C machineparameters: "P0=9600", "P1=8", P2=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 characters in memory.

Inside temperature limit exceeded.

Error in W axis leadscrew error compensation parameters. The CNC resets the serial line RS232C machine
parameters: "P0= 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: "P0= 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: "P0= 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: "P0= 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 nodesisincorrect.
> The LAN configuration has been changed. One of the nodesis no longer present (active).

When this error occurs, access the LAN mode, editing or monitoring, before executing a program block.
FAGOR LAN error. A nodeis 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. Anincorrect 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 occurswhen the main moduletakeslonger than half thetimeindicated in machine parameter "P741".
The internal CNC information requested by activating marks M 1901 thru M 1949 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 |eadscrew 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, onetriesto save thisinformation 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, peripheral or PC.

Then, proceed as follows to format the 512 Kb memory (when doing this, al 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:
Keyin: FM 512 and press [ENTER]

Once the 512 Kb memory is formatted, 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 analog 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

APPLICATIONS MANUAL

Ref. 9701 (in)



ABOUT THE INFORMATION IN THISMANUAL

This manual describes applications which, while not being specific of milling machines, are
also possible with this CNC.

This manual must be read together with the rest of the manuals for this CNC.

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

FAGORAUTOMATION, S. Coop. L tda. reservestheright to modify the contents
of this manual without prior notice.
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1. LASER MACHINES

1.1 MACHINE PARAMETERS

P619(3) Analog S output proportional to actual axis feedrate.

By setting this parameter, it is possibleto control theintensity of thelaser BEAM.
The CNC outputs an analog S voltage proportional to the actual feedrate of the
axes.

0 = This feature is not active.
1 = Thisfeature is active.

P622(6) Sheetmetal tracing on laser machines
It indicates whether this feature is active or not.

0 = This feature is not active.
1 = Thisfeature is active.

When using this feature, functions M97 and M98 acquire a special meaning as
described in the section on "Laser Machines' in the chapter on "Concepts" of
this manual.

P806 Distance between the beam and the sheetmetal

In order to trace the profile of the sheetmetal, a device is used attached to the
axis of the laser beam indicating, at all times, the deviations of the sheetmetal
surface.

To do this, this device has a cylinder moving in and out of it and whose tip is
constantly touching the sheetmetal surface.

This parameter indicates the distance this cylinder must penetrate into the device

once its tip touches the sheetmetal. This way, it sets the distance between the

beam and the sheetmetal surface.

This distance is given in microns, regardless of the work-units being used.
Possible values: 0 thru 32000 microns.

If set to "0", this feature will not be activated.

Chapter: 1 Section: Page
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P807 Maximum sheetmetal deflection

This parameter is used when the sheetmetal tracing feature is active. It prevents
abrupt laser movements when detecting holes, objects, etc. while machining the
sheetmetal.

It indicates the maximum sheetmetal deflection value. It is always expressed in
microns regardless of the work-units being used.

Possible values: 0 thru 32000 microns.
If set to "0", the "sheetmetal tracing” feature will not be activated.
If the value assigned to this parameter is exceeded, the CNC will deactivate the
"sheetmetal tracing" feature and depending, on the operating mode, it will act as
follows:
* In the JOG mode, the CNC will display the following error of the Z axis.

* Intherest of the operating modes, the CNC will generate an external CYCLE
STOP executing the emergency subroutine if it has been programmed.

P808 Analog corresponding to maximum Z axis feedrate

It sets the analog voltage corresponding to the maximum Z axis feedrate when
executing special functions: M97 or M98 (sheetmetal tracing).

It is always defined in microns regardless of the work units being used.
Possible values: 0 to 32000 microns.
If set to "0", the maximum analog voltage value for the Z axis will be:

2.5mV.
Analog (mV.) = P806 x K1 X ————
64

If set to avalue other than "0", the maximum analog voltage for the Z axis will
be:
2.5mV.
Analog (mV.) = P808 x K1 X —————
64
The proportional gain K 1 of the Z axisis determined by machine parameter P314.

Example: Machine parameters: “P314"= 32 and “P806” = 2000.

The Z axisis controlled by a 10V -system providing 3000 mm/min and the Z
axis feedrate is to be limited to 300 mm/min.

Therefore, the Z axis analog voltage must be limited to 1V (10% of 10V).
This will give us the following value:

2.5mV.
1000 mV. =P808 x 32 x ————— ===> P808 = 800
64
Page Chapter: 1 Section:
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1.2 LASER BEAM PROPORTIONAL TO AXIS FEEDRATE
In order to work with this feature, machine parameter “P619(3)” must be set to "1".

It isalso necessary to adjust the axis servo drives so their maximum desired feedrates
(GO0) are obtained with £9.5V.

When this feature is selected, the CNC will provide an analog "S" voltage (pins 36
and 37 connector 1/01) proportional to the actual (real) feedrate of the axes.

The CNC uses the "S analog" output to control the intensity of the laser beam;
therefore, the spindle parameters must be set accordingly.

Spindle machine parameters “P601(3)” and “P601(2)” must be set to "0" for the
analog output range to be £10 V.

To get a unipolar analog voltage, set spindle machine parameter “P610(4)” to "1".
The sign of this unipolar analog output will be determined by spindle machine
parameter “P601(4)”.

The machine parameters related to spindle speed range (P7, P8, P9, P10) are set in
rpm. Therefore, whenever an "S" value is programmed, it will be indicated in rpm
and the CNC will provide the corresponding anal og voltage depending on the speed
range it corresponds to the programmed "S" value.

The programming format used by the CNC for using this feature is as follows:
N4 G1 X£4.3 Y+4.3 F5.5 S4.4 M3/M4

The figure located between the"S" and the "." indicates the minimum analog value

(rpm) provided by the CNC and the figure after the "." indicates the analog (rpm)

corresponding to the programmed feedrate F5.5.

If there is no axis movement, the CNC will provide the programmed minimum S.

Otherwise, the CNC will supply the anal og voltage corresponding to the actual (real)

axis feedrate.

In rapid positioning moves (G00), the CNC will output the programmed minimum S.

Chapter: 1 Section: Page
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Example:

If we have one single spindle range with 1000 rpm for 10V of analog voltage
and we program F10000 S100.500

A
BV A
5V 4
4V A
3V 1

RV -

— F

5 5000 10000 12000

If there is no movement or it is moving in GOO (rapid positioning), the CNC
will output an analog voltage of 1V.

For an actual feedrate of the axes of 12000 mm/min., the CNC will provide
5.8V.

When the actual axis feedrate is 5000 mm/min., the CNC will output 3V.

To temporarily cancel the laser beam, program MO05. To recover it, program M 03 or
MO4. To select anew "laser beam”-"feedrate” ratio, program a new block asfollows

N4 G1 X+4.3 Y+4.3 F5.5 $4.4 M3/M4

When the axisfeedrate for arcs depends on the arc radius, (machine parameter "P729")
the corresponding laser analog (S) will also depend on it.

Page Chapter: 1 Section:
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1.3 SHEETMETAL TRACING
When using this feature, it is necessary to set machine parameter P622(6) to "1".

With thisfeatureit is possible to keep the focusing distance of the laser beam constant,
thus achieving an optimum machining quality even on very wavy sheetmetal surfaces.

To do this, a sensor must be used attached to the axis of the laser beam. This sensor
will provide, at all times, the feedback signals indicating to the CNC the deviations
of the actual sheetmetal surface with respect to its theoretical value.

The axis supporting the focus of the laser beam must be set as the "Z" axis and the
feedback signals of the sensor must be connected through the "V" axis feedback
input. Also, the "V" axis must be set as a DRO axis by means of machine parameter
“P617(3)=1".

The CNC offers miscellaneous (auxiliary) functions M97, M98 and M99 which have
the following meaning when working with this feature (sheetmetal tracing):

M97 to activate the "sheetmetal tracing” feature. This function is used when
the counting directions of the Z and V axes are the same.

M98 to activate the "sheetmetal tracing” feature. This function is used when
the counting directions of the Z and V axes are not the same.

M99 to end or cancel the "sheetmetal tracing” feature.
The machine parameters to be set when using this feature are:

P619(3) Analog S output proportional to actual axis feedrate.

P622(6) Sheetmetal tracing on laser machines.

P806 Beam focusing distance (between beam and sheetmetal).

P807 Maximum sheetmetal deflection.

P808 Analog voltage corresponding to maximum Z axis feedrate.
Whenever the "sheetmetal tracing” feature is used, the CNC behaves as follows:
1.- When M97 or M98 is executed, the CNC will activate this feature.

2.- Thelaser beam (Z axis) will move towards the sheetmetal until the sensor attached
to it makes contact with the sheetmetal surface.

The maximum feedrate to be used in this approach move is set by machine
parameter "P808".

As a safety measure, the Z axis must be moved before executing M97 or M98.
Otherwise, the CNC will issue error 102.
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3.-

The laser beam will keep approaching the sheetmetal until the sensor indicates
that it has penetrated a "P806" distance into the sheetmetal.

Thisdistance will be maintained between the laser beam and the sheetmetal surface
during the whole machining process.

26m713

From then on, the CNC will start making the programmed cut.

Only the XY movements must be programmed. The Z axis is controlled by the
CNC and it will move the distance indicated by the sensor maintaining the same
distance between the beam and the sheetmetal surface during the whole machining

process.

-

Lo Lol

N

The Z axis position display will not correspond to itsreal position since this axis
is affected by the variations of the sensor.

In order to avoid abrupt movements of the laser while cutting the sheetmetal (as
when detecting holes, objects, etc.), machine parameter "P807" indicates the

maximum sheetmetal deflection allowed.

To control the laser beam so the analog S output is proportional to the feedrate
of the axes, set machine parameter “P619(3)” to “1”.

Page Chapter: 1 Section:
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2. JIG GRINDERS

2.1 MACHINE PARAMETERS

P622(8) JIG GRINDER
It indicates whether the machine is or not a JJG GRINDER.

O=Itisnot aJiG GRINDER.
1=1tisaJG GRINDER.

When using this feature, the CNC controls the C axis so it always stays
perpendicular to the XY path. This is further described in the section on "Jig
Grinder" in the chapter on "concepts" of this manual.

Chapter: 2 Section: Page
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2.2 "C" AXIS PERPENDICULAR TO XY PATH

When it is desired to have the C axis perpendicular to the XY path (JJG GRINDER
type machines), it is necessary to set machine parameter "P622(8)" to "1".

The axes controlled by the CNC will be defined as:
X,Y Main machine axes. It is possible to interpolate them.

C Rotary axis. When this feature is active, the CNC will maintain this axis
perpendicular to the XY path.

U Auxiliary axis that can be interpolated with the X and Y axes.

Also, the following indications must be considered when reading the CNC manuals:
*  Any reference to the Z axis must be interpreted as references to the U axis.

*  Any reference to the W axis must be interpreted as references to the C axis.

*  The following functions are no longer available:

Helical interpolation (with G2/G3)
G17 G18 G19 Plane selection

G33 Electronic threading

G77 G78 Slaving of the 4th to its associated axis
G81 ... G89 Machining canned cycles

G98 G99 Withdraw in canned cycles

Machine parameters “P600(1)” and “P606(1)” must be set to "1" since the "C" axis
must be rotary and "ROLLOVER".

When using thisfeature, the CNC offersfunctions M97, M98 and M99 which acquire
the following meaning:

M97 Activates this feature keeping the C axis to the right of the programmed XY
path.

M98 Adctivates this feature keeping the C axis to the left of the programmed XY
path.

M99 Ends or cancels this feature.
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j M98

When working with this feature, the CNC acts as follows:
1.- When executing M97 or M98, the CNC will activate this feature.

2.- If alinear interpolation has been programmed for the XY axes, the CNC positions
the C axis perpendicular to the programmed path and on the desired side.

Y,

26m716

The XY interpolation will begin once the C axis is positioned perpendicular to
the programmed path and the CNC will keep it perpendicular to this path during
the whole XY movement.

3.- If acircular interpolation has been programmed for the XY axes, the CNC positions
the C axisin aradial position (and on the desired side) with respect to the first
point of the arc.

26m717

The XY interpolation will begin once the C axisis positioned radial to the first
point of the arc.

The CNC will keep the C axis radial to the programmed path during the whole
interpolation.

4.- Execute function "M99" to cancel this feature.
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3. NON-SERVO CONTROLLED OPEN LOOP
MOTORS

3.1 INTRODUCTION
When the motor does not have a servo drive, it is called: non-servo controlled.

Therefore, Non-servo controlled Open Loop means that the CNC only controls the
position of the axisduring the programmed movement. Oncetheaxisreachesposition, the
CNC no longer controlsit.

This feature may only be used at the GP model. Up to a maximum of 4 axes may be
controlled (X,Y,Z, W).

Axesin Closed Loop may not be combined with other axesin Open Loop. Therefore, al
the axes must operate in non-servo controlled open loop.

There are 5 signals to control the motors and they are:

- Fast.

- Slow.

- Moving direction (+/-)
- Brake.

- In-Position.

The CNC outputs these signal's via connectors 101/102, as described next.
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CONNECTOR1/01

Pin SIGNAL AND FUNCTION
1 ov. Input from external power supply
2 T Strobe Output. The BCD outputs refer to atool code.
3 S Strobe Output. The BCD outputsrefer to an"S" code (spindle).
4 M Strobe Output. The BCD outputs refer to an "M" code.
5 Emergency Output
6 W axis Brake Output
7 Z axisBrake Output
8 Y axisBrake Output
9 X axisBrake Output
10 Home switch (X) Input from X axis home switch.
11 Home switch (Y) Input from Y axis home switch.
12 Home switch (2) Input from Z axis home switch.
13 Home switch (W) Input from W axis home switch.
14 Emergency Stop Input
15 Feed Hold Input
Transfer inhibit
M done
16 Cycle Stop Input
Emergency Subroutine
17 Cycle Start Input
Rapid feed
Enter in Play-back mode
18 Block Skip Conditional input
19 DRO Input. The CNC actsasa DRO.
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 MSTO01 BCD coded output, weight: 1
28 CHASSIS Connect all cable shields to this pin.
29 24V, Input from external power supply.
30 Not being used at thistime.
31 Not being used at thistime.
32 Not being used at thistime.
33 Not being used at thistime.
34 Not being used at thistime.
35 Not being used at thistime.
36 Not being used at thistime.
37 Not being used at thistime.
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CONNECTOR1/0 2

PIN SIGNAL AND FUNCTION

1 ov. Input from external power supply

2 ov. Input from external power supply

3 Output M1 Value of bit 1 of "M" function table.
Fast for X

4 Output M2 Value of bit 2 of "M" function table.
Fast for Y

5 Output M3 Value of bit 3 of "M" function table.
Fast for Z

6 Output M4 Value of bit 4 of "M" function table.
Fast for W

7 Output M5 Value of bit 5 of "M" function table.
Slow for X

8 Output M6 Value of hit 6 of "M" function table.
Slow for Y

9 Output M7 Value of bit 7 of "M" function table.
Slow for Z

10 Output M8 Value of bit 8 of "M" function table.
Slow for W

11 Output M9 Value of bit 9 of "M" function table.
Direction for X

12 Output M10 Value of bit 10 of "M" function table.
Direction for Y

13 Output M11 Value of bit 11 of "M" function table
Direction for Z

14 Not being used at thistime

15 Not being used at thistime

16 CHASSIS Connect all cable shields to this pin.

17 Not being used at thistime

18 Not being used at thistime

19 24V, Input from external power supply.

20 24V, Input from external power supply.

21 JOG Output. JOG mode selected.
W In-Position

22 Output M15 Value of hit 15 of "M" function table.
Z In-Position

23 Output M14 Value of hit 14 of "M" function table.
Y In-Position

24 Output M13 Value of hit 13 of "M" function table.
X In-Position

25 Output M12 Value of hit 12 of "M" function table.
Direction for W

Atention:

Itisrecommended NOT to usethe decoded "M" function table because the
CNC utilizesthesameoutputsto activatethetablebitsand the" Fast”, " Slow",

"Direction” and "In-Position" signals for each axis.

When the machinehasa"W" axis, the CNC usespin 21 for the"In-Position"

signa of the"W" axis. It does not output the "JOG" signal.
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3.2 MACHINE PARAMETERS
P626(8) The machine uses non-servo controlled open loop motors.
It indicates whether or not the machine uses non-servo controlled open loop motors.

0 =No
1=Yes

When using this feature "P626(8)=1" the axes must not be continuously controlled:
"P105=N", "P205=N", "P305=N", "P405=N".

P807, P811, P816, P820 Delay between " Brake" and " Fast" signalsfor X,Y,Z,W

It indicates the delay, in milliseconds, to be applied from the moment the brake is
deactivated until the axes start moving ("Fast" signal).

Possible values: 0 through 65535 milliseconds.
P808, P812, P817, P821 Delay between" Slow" and " Brake" signalsfor X,Y,Z,W

It indicates the delay, in milliseconds, to be applied from the moment the "Slow"
signal is deactivated until the "Brake" is activated for the corresponding axis.

Possible values: 0 through 65535 milliseconds.

P809, P813, P818, P822 Delay between " Brake" and " In-Position" signals.
XY, ZW

It indicates the delay, in milliseconds, to be applied from the moment the "Brake"
signal is activated until the "In-Position" signal is activated for that axis.

Possible values: 0 through 65535 milliseconds.
P810, P814, P819, P823 Duration of the In-Position signal for X,Y,Z, W

Itindicatesthenumber of millisecondsthat the"In-Position” signal remainsactivefor
the corresponding axis.

Possible values: 0 through 65535 milliseconds.
P900, P901, P902, P903 Brakingdistancefor X,Y,Z, W
It indicates how far ahead of the target point the "Slow" signal isto be activated.

Possible values: + 8388.607 millimeters.
+ 330.2599 inches.

It must be assigned avalue greater than the stopping distance: P304, P905, P906, P07
P904, PO05, P906, P907  Stopping distancefor X, Y, Z, W
It indicates how far ahead of the target point the "Slow" signal is to be deactivated.

Possible values: + 8388.607 millimeters.
+ 330.2599 inches.
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3.3 BASIC OPERATION

Whenever an axisis to be moved, the CNC behaves as follows:

1-

Setsthe "Brake" output high
(24V) for the electrical
cabinet to deactivate the axis
brake.

Since the brake is not
cancelled instantaneoudly, it
ispossibletosetadelay "T1"
by means of machine
parametersP807,P811, P816,
P820, before activating the
"Fast" output.

Once "T1" has elapsed, the
CNC activates the "Fast"
output for the axis to start
moving.

This "Fast" output is
maintained active until the
axis reaches the braking
distance set by P900, P901,
P902, PO03 from the target
point. At this point on, the
CNC activates the "Slow"
output.

When the axis enters the
stopping zone (at a P904,
P05, P906, P07 distance
from the target point), the
CNC deactivates the "Slow"
output.

In order to allow the axis
enough time to position
before activating its brake, it
ispossibletosetadelay "T2"
by means of machine

START

(input) 1 |_|

Distance |

Direction t |

(e

Fast

Slow

BRAKE

-

IN POSITION

|
o
|
|

parameters P808, P812, P817, P821

This parameter indicates the delay applied from the moment the "Slow" output is

deactivated until the "Brake" output is set low.

After setting the "Brake" output low, the CNC waitsa"T3" time period, set by P09,
P813, P818, P822, before activating the "In-Position” signal for the axis.

This"In-Position" output is kept high during "T4" which as established by machine
parameters P810, P814, P819, P823
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3.4 MOVEMENT EXECUTION

Themovementsof theaxesmay be programmed by meansof either GOO or GO1 functions.
If GO2 or GO3 is programmed, the CNC will issue error 14.

All themovementsarecarried out asdescribed earlier. Therefore, itisthesameto program
GO0 or GOL1.

A program block may contain the movements of up to 3 axes simultaneously.

The CNC considers the execution of ablock concluded when all the axesinvolved have
reached position. In other words, when all their "In-Position” outputs are high.

Usualy, the movements of al the axes involved do not end at the same time (different
distances, different T1, T2, T3, T4 delays, €etc.).

Execution example of ablock involving X and Y movements.

START
(input)

[ .

:

X Fast

|

X Slow

X axis feedrate ‘
i
!

. —

X Brake Li !

e

X In Position *

Y axis feedrate ‘ /—L\
. -t
!

Y Fast

Y Slow

Y Brake L; |

Y In Position *

;End of Y move
End of block
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3.5 AUTOMATIC AND SINGLE BLOCK MODES

3.51 USING FUNCTION GO5 AND GO7

When operating in automatic mode, the CNC waits for a block to be finished before
starting the execution of the next block.

When operating in GO7, the CNC considers the block execution concluded when all the
axesinvolved havereached position. Thatis, whenall their "In-Position” outputsarehigh.

When operating in GO5, the CNC acts as follows:

When the axis enters the stopping zone (at a P904, P905, P906, P907 distance from
the target point), the CNC deactivates the "Slow" output and it does not issue the
"Brake" signa or the "In-Position” signal.

The CNC considers the block execution concluded when all the axesinvolved have
entered the stopping zone. In other words, when all their "Slow" outputs are set low
(deactivated).

Example:

NOO G90 GO7 X20 Y5
N10 GO05 X40Y7

N20 X60Y?2

N30 X80

N40 GO7 X100Y-2
N50 M30

START

(input) T ” .

X Fast t‘!_l I 1 ! 1 ! 1 ! 1 . .
X Slow { | — — — — —1_
X Brak f_i | | | | | )
rakKe
— L | : : : L. t
X In Position + : I'i \ \ \ I'i .
] 1 1 1 1 1
| | | | | |
X Direction \ : | \ \ \
Ly | | s s -
Y Fast
i — — : — '
] 1 1 1 1 1 t
Y Slow * | |_| | |_| | |_| | | |_| |
1 1 1 1 1 1 t
Y Brake : : : : : E
1 | z ! ! 1
Y In Position } ' ! ! ! ! ! ¢
o n_ ! ! ! ! n
] ] ] ] ] ] t
| | | | i i
EG90 G7 X20 Y5 E GO5 X40 Y7E X60 Y2 E X80 E GO7 X100 Y-2 E
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3.5.2 SINGLE BLOCK EXECUTION

When operating in Single-Block mode, the CNC ignores function GO5 and executes all
the movements asif they were programmed in GO7.

The CNC considersthe execution of theblock concluded when al theinvolved axeshave
reached position. In other words, when all their "In-Position" outputs are high.

If while executing aGO05 in Automatic mode, you switch to Single Block mode, the CNC
will executethisblock in GO7 and it will generate the "Brake" and "In-Position” signals
at the end of the block.

3.53 MANUAL FEEDRATE OVERRIDE SWITCH

When sel ecting any position between 4% and 120% of the
%Feed area, the Fast/Slow sequence will be the one
described earlier.

When selecting the 2% position of the %Feed area, the
CNC aways appliesthe"Slow " feed.

In other words, if while being the "Fast" output active, the
2% position is selected, the CNC cancelsthe " Fast" output
and it activates the "Slow" output, instead.

When selecting the 0% position of the %Feed area, any JOG position or any Handwheel
position (® ), the CNC will stop the axes cancelling the "Fast" and "Slow" outputs. It
does not change the status of the "Brake" and "In-Position" outputs.

3.54 CYCLE STOP AND FEEDHOLD SIGNALS

Whenever the key ispressed, the" Cycle Stop" inputisset low (pin 16 of connector
1/01to OV) or the Feedhold input is set low (pin 15 of connector 1/01 to 0V), the CNC
behaves as follows:

* |t stops the axes cancelling the "Fast" and "Slow" outputs.
* |t does not change the status of the "Brake" and "In-Position™ outputs.

If the Feedhol d input was set low, when setting it back high, the"Fast" and " Slow" signals
will recover their previous status.
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3.6 JOG MODE

When operating in JOG mode, the CNC maintainsthe "In-Position” signalslow. It does
not generate these signals at the end of the movement.

Next, a description of the CNC's behavior in each of the MFO switch position:

3.6.1 % FEED AREA (CONTINUOUS JOG)

When selecting any of the positions between 2% and 120%, the movements are carried
out at "Slow" feed. When selecting the 0% position, the CNC inhibits the axes.

If while jogging the axes, the key is pressed, the CNC deactivates the "Slow"
output and activates the "Fast™ output. When releasing the key, the"Fast" outputis
set low and the "Slow" output is set back high.

Example:

"X+" jog key
pressed

"Rapid” key *

X Fast *

|
|
I
|
i
X Direction* X
:
|
|
I
|

X Slow* !

|
X Brake Li !

3.6.2 INCREMENTAL JOG

Every timeaJOG key ispressed, the CNC movestheaxisthedistance sel ected at the MFO
switch (1, 10, 100, 1000 or 10000).

Depending ontheselected distanceand feedrate, themovement will becarried out at " Fast
and Slow" or just a "Slow" feed.

The CNC alsotakesinto account the"T1" and " T2" delaysfor treating the"Brake" signal.

Chapter: 3 Section: Page
NON-SERVO CONTROLLED JOG 9
OPEN LOOP MOTORS




3.6.3 HANDWHEEL AREA

If while any handwheel position isselected (® ), an axis key is pressed or the axis
sel ector button on the back of the Fagor 100P model handwhed! is pressed, the CNC sets
the "Brake" output high.

From this moment on, the CNC will move the axis depending on the feedback pulses
provided by the handwheel and applying thex1, x10 or x100 multiplying factor currently
selected at the MFO switch.

Depending on the pulses received, on the selected MFO position and feedrate, the
movement will be carried out at "Fast and Slow" feed or just at "Slow" feed.

TheCNC alsotakesintoaccount the"T1" and " T2" delaysfor treating the"Brake" signal.
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3.7 HOME SEARCH

Althoughit ispossibleto program the home search on several axesin the sameblock, the
CNC homes the axes one at atime as described below:

The axis has a home switch:

Home search

command
— t
Home switch * : n
T } t
Mark 1 | |
arker pulse * | | !'I .
: b
I
X Direction * | | |
- | t
X Fast * I I |
a | - t
I
X Slow * ' : |_i .
X Brake [ !
Ll : i t
X In Position * : ! : : n .
L1 T1 TR | IT3)| T4
[} [

Tt

The homing direction is set by machine parameters "P623(8), P623(7), P623(6),
P623(5)".

Theaxismovesat "Fast" feed until the home switch ispressed. Oncethe homeswitch
ispressed, the axis changesto " Slow" feed until the home pulse (marker pulse 10) of
the feedback system is detected.

Atention:
If, wheninitiating the homing process, the home switch isbeing pressed, the
axis will reverse until the switch is released before resuming the home
search.

When homing in JOG mode, the CNC does not activate the "In-Position”

signal.
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The axis does not have a home switch:

Home search

command
f%m t

Marker pulse *

I
! fl t
I I
I I
| |
X Direction * I |
— ! t
X Fast * [ |
i I ¢
(] I
X Slow * X I .
X Brake 1l !
L' f !! t
X In Position * : : : : n .
LTl TR T3, T4
] [

——
|

The moving direction is set by machine parameters "P623(8), P623(7), P623(6),
P623(5)".

The axismoves at "Slow" feed until the marker pulse (10) from the feedback device
is detected.

Atention:

A When homing in JOG mode, the CNC does not activate the "In-Position”
signal.
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