FAGOR AUTOMATION

CNC8025T, TS

New Features (Ref. 0107in)




ERRORS FOUND IN THE PROGRAMMINGMANUAL (REF. 9701)

Page 64. Function G51.
When working in diameters, the "I" value in the table is in diameters and the value to be assigned to parameter
"I" in the G51 function must always be given in radius.

Section 12.4. (Chapter 12 page 133) Nesting levels.
The figure reads M02 6 M30
It should read: M02 or M30

ERRORS FOUND IN THE OPERATING MANUAL (REF. 9701)

Page 46. L ast paragraphs.
It should say:
The CNC askswhich isthe source program number and which isthe new program number, after keying each one
of them, press [ENTER].

If the number of the source program does not exist, or thereisalready aprogram in memory with the same number
asthenew oneor if thereisnot enough when copying the new program , the CNC will issue amessage indicating
the cause.

ERRORS FOUNDSIN THE INSTALLATION MANUAL (REF. 9707)

Section 5.4 (chapter 5 page 7) M achine parametersfor spindle control:
Parameter P606(3) is missing:

P606(3) Spindle counting direction
It sets the spindle counting direction. If correct, leave it asit is or changeit if otherwise.
Possible values: "0" and "1".

MODIFICATIONS TO THE INSTALLATION MANUAL (REF. 9707)

Section 2.3.4 (chapter 2 page 9). Logic Outputs:
In the table, the following output is missing:
Output "C"
Row 1: (pin 31/0 1) M strobe
Row 2: (pin 51/0 2) output 3, decoded M function

Section 3.3.3 (chapter 3 page 11). P602(4). Another example:
Having a Fagor electronic handwheel (25 lines per turn) set as follows:

P602(1)=0 Millimeters P501=1 Resolution 0.001 mm. P602(4)=0 x4 Multiplication factor
Depending on the position of the MFO switch (Manual Feedrate Override), the selected axis will move:
Position 1 1x25x 4= 0.100 mm per turn

Position 10 10x 25x 4= 1.000 mm per turn
Position 100 100 x 25 x 4 = 10.000 mm per turn

MODIFICATIONSTO THE LAN MANUAL (REF. 9701)

Section 2.2 (page 3). P616(7)
Thefirst 2 paragraphs change. They should say:
If "P616(7)=0" the 8025 T CNC uses pin 15 of connector 1/01 as the input for the Feed-Hold, Transfer-1nhibit
and M-done signals as described in the Installation manual, chapter 1 section "Inputs of connector 1/0O 1"

If "P616(7)=1" the CNC behaves as follows:
* The Feed-Hold input will be "taken" .......



Version 7.1  (July 1996)

1. EXPANSION OF THE INTEGRATED PLC RESOURCES
1.1 INPUTS
1.1.1 TYPE OF FEEDRATE (G94/G95)

PLCI input186 will show at all times the type of feedrate (F) selected athe CNC.

186=0 G94. Feedrate in millimeters (inches) per minute.
186=1 G95. Feedrate in millimeters (inches) per revolution.

1.1.2 TYPE OF CUTTING SPEED (G96/G97)
PLCI input187 will show at all times the type of cutter speed selected at the CNC.

187=0 G97. Constant tool center speed.
187=1  G96. Constant cutting-edge speed

1.1.3 AXISBEING HOMED (REFERENCED)

Input 188 indicates whether ahome search istaking place and inputs 1100, 1101, 1102, 1103 and 1104 indicates which
axis is being homed.

188 Indicates whether any axis is being homed (0O=No/ 1=Y es)
1100 Indicates whether the X axisis being homed (0=No/ 1=Y es)
1101 Indicates whether the 3rd axis is being homed (0=No/ 1=Y es)
1102 Indicates whether the Z axis is being homed (0=No/ 1=Y es)
1103 Indicates whether the 4th axisis being homed (0=No / 1=Y es)
1104 Indicates whether the C axisis being homed (0=No/ 1=Yes)

1.1.4 AXISMOVING DIRECTION

Inputs 142, 143, 144 and 145 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 3rd axis (0=Positive / 1=negative)

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

145 Indicates the moving direction of the 4th axis (O=Positive / 1=negative)
1.2 OUTPUTS

1.2.1 ENABLINGTHE CYCLE-START KEY VIAPLCI

With thisfeatureit is possible to set the treatment of the [CY CLE START] of the CNC viaPLCl. Machine parameter
"P621(7)" indicates whether this feature is available or not.

P621(7) =0 This featureis not available.
P621(7) =1 Thisfeatureis available.

When using thisfeature, theway the CNC handlesthe[CY CLE START] key depends on the status of PL Cl output O25
(CYCLE START ENABLE).

025=0 TheCNCignoresboththe [CYCLE-START] key and the external [CY CLE-START] signal.
025=1 The CNC takes into account both the [CY CLE-START] key and the external [CY CLE-START)]
signal.

1.2.2 TRAVEL LIMITSSET VIAPLCI

With this feature, the travel limits of the axes may be set via PLCI. Machine parameter "P621(7)" indicates whether
this feature is available or not.

P621(7) =0 This featureis not available.

P621(7) =1 This featureisavailable.

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

052/ 053 Positive / negative X axis limits
054/ 055 Positive / negative 3rd axis limits
056/ O57 Positive / negative Z axis limits
058/ 059 Positive / negative 4th axis limits

When the PL CI activates one of this outputs whilethe axisis moving in the same direction, 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"P621(7)" indicates whether this feature is available or not.
P621(7) =0 This featureis not available.
P621(7) =1 This featureisavailable.

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

026 =0 Freeaccessto the editor mode (it is protected by current conditions).

026=1 Denied accessto the editor mode.

1.24 SPINDLE CONTROLLED VIA CNC ORVIA PLCI

From this version on, the spindle analog output may be set either by the CNC or by the PLCI. Machine parameter
"P621(7)" indicates whether this feature is available or not.

P621(7) =0 This featureis not available
P621(7) =1 This featureisavailable

Setting the spindle analog output via PLCI

To do this, use the combination: M1956 - R156.
Register R156 sets the spindle analog output in units of 2.442 mV. (10 / 4095)

R156 = 0000 1111 11111111 (R1256=4095) = 10V.
R156 = 0001 1111 11111111 =-10V.
R156 = 0000 0000 0000 0001  (R1256=1) = 25mV.
R156 = 0001 0000 0000 0001 =-25mV.

In order for the CNC to assumethe value allocated to register R156, one must activate mark M 1956 as described
in the PLCI Manual (section 5.5.2. Writing internal CNC variables).

Spindle controlled either by the CNC or by the PLCI

The CNC may have two internal spindle analog outputs, that of the CNC itself and the one set by the PLCI.
Use PLCI output O27 to "tell" the CNC which one of them to output.

027=0 Spindle analog output set by the CNC itself.
027=1 Spindle analog output set by the PLCI (combination: M1956-R156).

1.3 READINGINTERNAL CNC VARIABLES

From this version on, the PLCI and the PLC64 have access to more internal CNC information.

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

With the PL C 64, the corresponding mark must be consulted every time a CNC variable is to be checked.
The CNC information now accessible is:
Real Sin rpm (REG119 at the PLCI, M1919 at the PLC64)

Not to be mistaken with R112 which indicates the programmed Spindle speed (S).

Itisgivenin rpm and in hexadecimal format. Example: S2487 R119= 967

Number of the block in execution (REG120 at the PLCI, M1920 at the PLC64)
It isgiven in hexadecimal format. Example: N120 R120=78

Code of the last key pressed (BO-7 REG121 at the PLCI, Not available at the PLC64)
Not to be mistaken with register R118 which also indicates the code corresponding to the last key pressed,
but—

When pressing akey, both registers have the same value; buhe datain R121 isonly kept therefor onecycle
scan whereasR118 keepsitsvalue until another key is pressed

When pressing the same key several times, (for example: 1111):
R121 will show code "1" four times (once per cycle scan).
R118 will always show the same value, thus not being able to tell whether the"1" key has been pressed once
or more times.

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

B8 | BO | B10 | Bll
0 0 0 0 Automatic

0 0 0 1 Single block

0 0 1 0 Play-Back

0 0 1 1 Teach-in

0 1 0 0 Dry-Run

0 1 0 1 JOG

0 1 1 0 Editor

0 1 1 1 Peripherals

1 0 0 0 Tool Table and G functions
1 0 0 1 Special modes

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

Thestatusof each oneof thesefunctionsisgivenby abitandwill appear asa"1" when activeand " 0" wheninactive.

B15 Bl4 | B13 | B12 | Bll B10| B9 | B8 | B/ | B6 | B5 | B4 | B3 | B2 | B1 | BO
M44 | M43 M42 | M41 M19| M1 M30 M4 | M3 | M2 | MO

4TH AXISNOWAVAILABLE ON 8025T MODELS

From this version on, this feature is now available on all these models:

CNC-8025T (not available until now) CNC-8025TG CNC-8025TS
CNC-8025TI (not available until now) CNC-8025TGlI CNC-8025TSI

SPINDLE SPEED DISPLAY UNITS

Until now, the spindle speed was always displayed in rpm. From now on, the display units may be selected by means
of machine parameter "P621(6)".

P621(6) =0 In rpm when operating in RPM and in m/min. (ft./min.) when at Constant Surface Speed.
P621(6) =1 Alwaysin rpm, even when operating at Constant Surface Speed.

SINGLE BLOCK TREATMENT

S.

The CNC considers a"Single block" the group of blocks between a G47 and a G48.
After executing function G47, the CNC executes all the following blocks until executing ablock containing function
G48 even when in Single Block mode

If is pressed while executing a "single block™ in Automatic or Single-Block mode, the CNC keeps executing
the rest of the blocks until it runsinto a G48 and it, then, interrupts program execution.

Whilefunction G47 isactive, theManual Feedrate Overrideswitch and thespindlespeed overridekeyswill bedisabled,
thus the program will be executed at 100% of the programmed F and S values.

Functions G47 and G48 are modal and incompatible with each other.

On power-up, after executing an M02/M 30, after an EMERGENCY or a RESET, the CNC assumes G48.

TWO ELECTRONIC HANDWHEELS ARE NOW POSSIBLE

From this version on, up 2 electronic handwheels may be used one for the X axis and another one for the Z axis. The
4th axis and the Live Tool will no longer be available. The feedback inputs will be used as follows:

Al - X axis, A2 - Z axis handwheel; A3 - Z axis; A4 - 3rd axis or "C" axis; A5 - Spindle; A6 - X axis handwheel

The handwheel swill be operative when sel ecting the JOG mode. One of the handwheel positions must also be sel ected
at the Manual Feedrate Override switch of the operator panel.

The possible positionsare: 1, 10 and 100, which indicate the multiplying factor applied to the pulses coming from the
electronic handwhesl.
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Thisway and after applying the multiplying factor, one obtains the axis moving units. These units correspond to the
units used for the display format

Example:

Handwheel Resolution : 250 lines per turn

MFO Switch position Distance per turn
1 0.250 mm or 0.0250 inch
10 2.500 mm or 0.2500 inch
100 25.000 mm or 2.5000 inches

When attempting to" crank" an axisfaster thanitsmaximum feedrate (machineparameters"P110, P310"), the CNCwill
limit the actual axis feedrate to that parameter value ignoring the rest of the pulses supplied by the handwheel, thus
preventing a Following Error message from being issued.

5.1 MACHINE PARAMETERSFOR THE HANDWHEELS:

P622(6) = 0
P622(6) = 1

P609(1) = 0
P609(1) = 1

P500
P622(5)

P602(1)
P622(3)

P501
P622(1,2)

P602(4)
P622(4)

P621(2) = 0
P621(2) = 1

Thereis no electronic handwheel associated with the Z axis
Thereis electronic handwheel associated with the Z axis

The electronic handwheel being useds not a FAGOR 100P model.
The electronic handwheel being useds a FAGOR 100P model.

Thisparameter makes sensewhen using asinglehandwheel associated withthe X axis. Itindicates
whether or not it isa FAGOR 100P with axis selector button.

Counting direction of the X axis handwheel (No/ Yes)
Counting direction of the Z axis handwheel (0/ 1)

Feedback units of the X axis handwheel (0 = millimeters /1 = inches)
Feedback units of the Z axis handwheel (0 = millimeters /1 = inches)

Square-wave feedback resolution of the X axis handwheel.
Square-wave feedback resolution of the Z axis handwheel.

P501 P622(2) P622(1) Resolution
1 0 0 0.001 mm 0.0001"
2 0 1 0.002 mm 0.0002"
5 1 0 0.005 mm 0.0005"
10 1 1 0.010 mm 0.0010"

Multiplying factor for X axis handwheel feedback pulses (0= x4 / 1= x2)
Multiplying factor for Z axis handwheel feedback pulses (0= x4 / 1= x2)

Handwheel disabled for Manual Feedrate Override (MFO) switch positions other than the
handwheel positions.

When the MFO is at a position other than those for the handwheel , the CNC takesit into account
and applies a"x1" multiplying factor.

Example: Having a Fagor electronic handwheel (25 lines per turn) set as follows:

P602(1)=0 Millimeters; P501=1 Resolution 0.001 mm.; P602(4)=0 x4 Multiplication factor

Depending onthe position of the M FO switch (Manual Feedrate Override), the selected axiswill move:

Position 1
Position 10

1x25x4=
10x25x 4=

0.100 mm per turn
1.000 mm per turn

Position 100 100 x 25 x 4 = 10.000 mm per turn

5.2 USING ELECTRONIC HANDWHEELS

Themachineusesoneelectr onichandwheel

When using a single electronic handwheel, it must be connected to A6.

If the handwheel isaFA GOR 100P type, machine parameter "P609(1)" must be set to "1".

Once the desired handwheel position has been selected at the MFO switch, press one of the JOG keys of the axis
to bejogged. The selected axis appears highlighted.

When using a FAGOR handwheel with an axis selector button, the desired axis can also be selected as follows:

*  Press the push-button on the rear of the handwheel. The CNC selects the first axis and it highlightsiit.

* By pressing the button again, the next axisis selected and so on, rolling over from the last axisto thefirst one.

* By keeping the button pressed for more than 2 seconds, the CNC de-selects the currently selected axis.

Theselected axiswill bejogged asthehandwheel isturned, reversing directionswhenreversing theturning direction
of the handwhesel.
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Whentryingto movean axisfaster than themaximum feedrateallowed (machine parameter "P110, P310"), the CNC
will limit the actual feedrate to that parameter value ignoring the additional pulses, thus, avoiding following error

messages.

Themachineusestwoelectr onichandwheels

Each axiswill moveasitsassociated handwheel isturned, reversing itsdirection asthe handwheel turning direction
is reversed and according to the selected MFO switch position.

When trying to move an axis faster than the maximum feedrate allowed (machine parameter "P110, P310"), the
CNC will limit the actual feedrate to that parameter value ignoring the additional pulses, thus, avoiding following
error messages.

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 "P619(5)" indicates whether this feature is to be used or not.

P619(5) =0 This feature is not being used.
P619(5) =1 Thisfeature is being used.

2. JOGGING FEEDRATE

From this version on, machine parameter P812 setsthe axis jogging feedrate selected by the CNC when accessing the
JOG mode.

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

3. RAPID TRAVERSE KEY IN JOG MODE

Whenever the conditional input (block skip), pin 18 of connector 1/01, the CNC will ignore the rapid traverse key

vu

Version 7.4 (May 1999)

1. NEWMACHINE PARAMETERASSOCIATED WITH THE M FUNCTIONS

M achine parameter "P620(8)" indicateswhenthe M 3, M4, M5 functionsare sent out while accel erating or decel erating

the spindle.
| M5
M2
P620(8)=0 __[IM3 M30[l | vis M4
M2
P620(8)=1 _ [IM3 3o M4

2. CANCEL TOOL OFFSET DURINGA TOOL CHANGE

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

Only the tool offset may be canceled (T.0) or modified (T.xx). The tool cannot be changed (Txx.xx) inside the
subroutine associated with the tool.



3. DIVIDING FACTOR FOR FEEDBACK SIGNALS

ParametersP620(5), P620(6), P613(8) and P613(7) areused together with P602(6), P602(5), P612(5) and P614(5) which
indicate the multiplying factor to be applied to the feedback signals of the X, Z, 3rd and 4th axes respectively.
Xaxis Zaxis 3rdaxis 4dthaxis
P602(6) P602(5) P612(5) P614(5)
P620(5) P620(6) P613(8) P613(7)

Indicate whether the feedback signals are divided (=1) or not (=0).
P620(5)=0, P620(6)=0, P613(8)=0y P613(7)=0 They are not divided
P620(5)=1, P620(6)=1, P613(8)=1y P613(7)=1 They are divided by two.

Example: We wish to obtain aresolution of 0.01 mm with a squarewave encoders mounted on the X axis with 5mm
pitch ballscrew.
Nr of pulses= ballscrew pitch / (Multiplying factor x Resolution)

With P602(6)=0 & P620(5)=0 x4 multiplying factor Nr of pulses =125
With P602(6)=1 & P620(5)=0 x2 multiplying factor Nr of pulses = 250
With P602(6)=0 & P620(5)=1 x2 multiplying factor Nr of pulses = 250
WithP602(6)=1& P620(5)=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.

P623(1) =0Not affected. It isalways at 100%, like in previous versions.

P623(1)=1It is affected by the Feedrate override.

2. FEEDBACK FACTOR.

Fromthisversion on, thereisanew machine parameter to set theresol ution of an axishaving an encoder and aleadscrew.
P819 Feedback factor for the X axis P820 Feedback factor for the 3rd axis
P821 Feedback factor for the Z axis P822 Feedback factor for the 4th axis

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

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

Examples. Gear Ratio 1 1 2 1
L eadscrew pitch 5000 6000 6000 8000 (microns)
Encoder 2500 2500 2500 2500 (pulses/turn)
Feedback factor 16334 19660.8 39321.6 26214.4

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

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

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

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

L eadscrew position L eadscrew error

PO= -1966.000 P1= -0.080

P2=-1474500 P3= -0.060

P4A=  -983.000 P5= -0.040

P6= -491.500 P7= -0.020

P8= 0 P9= 0

P10= 491500 P11= 0020

P12= 983.000 P13= 0040

Pl4= 1472500 P15= 0.060

P16= 1966.000 P17= 0.080

3. NEW MODEL

From thisversion on, the new model TLI isnow available.
It offers the same features as the TGl model and it is sold together with the motors and ACS drives..
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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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TECHNICAL DESCRIPTION

TG

TS

INPUTS'OUTPUTS
Feedback iNPUES. ...
LINEAr @XES......coiiiiiiiiiii i
ROtary 8XES ..o
iNdle eNCOTEN ........ccocice e
Electronic handwhee! ...,
Third axisas"C" aXiS.......ccccovrirrriiiiiec s
. Synchronized ool ...
Probe input ..., et en
Square-wave feedback signal multiplying factor, X2/X4..........ccccoccvevicininnnn,
Sine-wave feedback signal multiplying factor, X2/X4/10/X20............ccccovevrernne.
Maximum counting resolution 0.001mm/0.001°/0.0001inch...........cccccevurueunnene
Analog outputs (£10V) for axiSServo driveS.........cccvveeinneenneeneseesereeeenens
Spindle analog OULPUL (L0V) ..o
LIVE 100l e

RPENRO

RPRAX XXX

RPRAXXXXXXRRNAD

AXISCONTROL

Axes involved in linear iNterpolations...........coevineiiineneeee e
Axes involved in circular interpolations..........cccooerirerenerieeiee e
Electronic threading ...
SPINAIE CONLIO ...t bbb
Software travel lIMITS. ..o
SPINAIE OFTENEALION ......ccviieeeeeee e e e

XXXXNW

XXX XNW

PROGRAMMING

Part Zero preset by user .............. e s
Absolute/incremental Programming ..o
Programming in cartesian Coordinates ...,
Programming in polar COOTTINGLES ..............ccuerriiirirrrie s
Programming by angle and cartesian coordinate ............cccceoerererenenenenieeeene

X X X X X

X X X X X

COMPENSATION

ToOl radiuS COMPENSALION .....cc.eeeiiiieiieete sttt s
Tool length COMPENSALION ........coeiiieireeee e
Leadscrew backlash COMPENSALION ...........cccveiiiiiiiiiciiic e
L eadscrew error COMPENSALION .........ccvireererieerene s

X X X X

X X X X

DISPLAY ) ) )

CNC text in Spanish, English, French, German and Italian ...........c.ccccoevevnnnnne.
Display of eXeCUtioN TIME .........cccoiiiiiiiiiici e
PIECE COUNLEY ....iviiiiiiici s
Graphic movement display and part SImulation ...,
Tool tip POSItioN diSPlaY ........ccceueiiiiiiirr e
Geometric programming @Aide ..........cccvvriiic s

XX X X X X

XXX X X X

COMMUNICATIONWITH OTHERDEVICES

Communication Via RS232C ........cccoeiiiieieneree et
CommuniCation VIADNC .........cceoiiiierieieiene e
Communication viaRSA85 (FAGOR LAN) ..o
ISO program loading from peripherals ...

X X X X

X X X X

OTHERS .

ParametriC ProgramiMing ........cocoveerereererrereresreresesrsree e s sesnenens
MoOdel digItiZiNG ....oocviiieeieiii i
Possibility of anintegrated PLC .........ccccvvvinireeeeresese e

X X X




PREPARATORY FUNCTIONS
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TS

AXESAND COORDINATESSYSTEMS

Part measuring units. Millimeters or inches (G70,G71) .......ccccoovevvinecncnieennes
Absolute/incremental EJ;Jrogrammi NG (G90,G9L) .....ccveeeeeieee e
Independent aXiS (GB5) ......coveeririereririeieriereeie ettt sbe e

X X X

X X X

REFERENCE SYSTEMS

Machinereference (home) Search (G74) ........ccveovveeinneccinneenereeses e
Coordinate Preset (GO2) ....oi.ecereeiierieriere ettt et e e b
Zerooffsets(G53...G59

Polar origin offset (G9

Storecurrent part Zero (G3L) .......cccvereeririeirineerieeees s
Recover stored part ZEro (G32) ......oovieierereeieeeierie et s

XX X X X X

XXX X X X

PREPARATORY FUNCTIONS

FEEOraE F oo
Feedrate in mm/min. or inches/min. G94? ...........................................................
feedrate in mm/revolution or inches/revolution (G95) ...,
Programmabl e feed-rate override (G49) ......ccovrrerennreiineneesereeses e
SPINAIE SPEEA (S) ...
Spindle SPeed INTPM (GO7) ...covveuiririeiriereeere e
Constant Surface SPeed (GI6) ...........covviicriiniiiiir s
Svalue limit when working at constant surface speed (G92) ........c.coceevvrrernennen.
Tool and tool offset selection éT) .........................................................................
Activate"C" axisin degrees (

Main plang C-Z (GL5) ..o s
Main plane C-X (G16

XXX XXX XXX

XXXXXXXXXXXX

AUXILIARYFUNCTIONS
Program Stop (MOO) ......cverieeeeeienrereerreee e
Conditional program Stop (MOL) ......ccoieiirireeieeeiee et e
ENnd of program (MO2) ..o
End of program with return to first block (M30) .........cccoiiiiiiiniiicce,
Clockwise spindle start éM 03) e s
Counter-clockwise spindle start (M04) ...
SPINAIE SLOP (MOD5) ... s
%! ngie orleeéndtatlon (I\/Ih19) m(l\'/llﬁimll\'/i'4'1'2'“'|§/'I“4§“|'\'/i'5421“) ...........................................
indle speed range change , ) s MA4) i
Tool chan ewith?\/IOG .........................................................................................
Livetool (MA5S) ...
Synchronized t00l (M5 K) ..o e

XXXXXXXXXXX

XXX XXX XXXXXX

PATH CONTROL

Rapid traverse (GOO) ..o s
Linear interpolation (GOL) ...
Circular interpolation (G 2,603? ......................... e s
Circular interpolation with absolute center coordinates (GOB) ..........cccvvvrreerrennen.
Circular path tangent to previous path (G08) ...........ccoceiviciiniciiiicccc
Arc defined by three 90| 1R (0 ) SRR
Tangential entry (G37) ..o
Tangential €Xit (G38) ..ot
Controlled radius DIend (G36) .......c.cooeieriririieieere e e e
Chamfer (G39) .......c.vivre e
Electronic threading (G33) .....cccveverereieniereeeeee et s

XX XXX XXXXXX

XXX XXX XXXXX

ADDITIONAL PREPARATORYFUNCTIONS
DWEI (GOAK) ettt ettt ettt et
Round and square corner (G05, GOT7) .......oeirrreirenrerenenreeresreresesneesesreresesneseens
Scali n%factor (Y22 TSP
Single block treatment (G447, GA48) ......coveeereerireeeersee s
User error display (G30) .....ccouieiiniiiiicis s
Automatic block generation (G76) ..........cocveeeevrereinesrceenns
Communication with FAGOR Local AreaNetwork (G52) ..

X X X X X

x
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T | TG TS
COMPENSATION
Tool radius compensation (G40,G41,G42) ...........ccocceviicinieniiinne X X | X
Loading of tool dimensions into internal tool table (G50, G51) X X | X
CANNED CYCLES
Pattern rePEaL (GB6) .......oevrerrerirerreiresreererre s X X | X
Roughing aong X (GB8) ..o X X | X
Roughing along Z (GB9) ... s X X | X
Straight Section turNiNg (G8L) ........cceierereriieieieriese et X X | X
Straight section faci n%( 82) et e e e X X | X
Deep hole drilling (G83) ..o X X | X
Circular section turning (G84) ... X X | X
Circular section facing (| 852 .............................................................................. X X | X
Longitudinal threadCUtting (G86) .........ccevrerererrerererrerirenrereeresree s X X | X
Face threadcutting (G87) .........ccvciiiiiiici s X X | X
Grooving Aong X (G88) .........ueerrrererrreiirisrereserreee e X X | X
Grooving aoNg Z (G89) ........coueruerieriirierie sttt st e e sr e X X | X
PROBING
Probing (G75) ... X X | X
Tool calibration canned cycle (G75NO) .......ccoveirreirneerereeree s X
Probe calibration canned cycle (G75ND) ..o X
Part measuring canned cycle along X (G75N2) .........cccovevrieinneinnreeenenrenenens X
Part measuring canned cycle along Z (G75N3) ..o X
Part measuring canned cycle with tool compensation along X (G75N4)............. X
Part measuring canned cycle with tool compensation along Z (G75N5) ............ X
SUBROUTINES
Number of standard SUDIOULINES..............ccociiiiiiii 99| 99| 99
Definition of a standard SUbrouting (G22) ..........ccvveeerreernreenseernreeseseenens X X | X
Call to astandard subrouting (G20) .........c.cocvvrriiiiisiircr e X X | X
Number of parametric SUDFOULINES ..............ccccciiiiininrrr s 99| 99| 99
Definition of a parametric subrouting (G23) ..........c.cccoiiiniciiinciinceieee X X | X
Call to aparametric SUDFroUtiNg (G21) ...........ccovvrreererrerererreereseresesee e X X | X
End of standard or parametric subrouting (G24) .........ccocevirinine s X X | X
JUMPORCALL FUNCTIONS
Unconditional jump/Call (G25) ........cccccovviiiiiiiiiiicc X X | X
JUMP OF CAll If ZErO (G26) ......cvrerreeiirreirerre e e X X | X
Jump or call if not zero &627) .............................................................................. X X | X
Jump or call if smaller (G28) ..o e X X | X
Jump or call if greater (G29) ..o e X X | X




NEW FEATURES
AND
MODIFICATIONS

Date: March 1991 SoftwareVersion: 2.1 and newer
FEATURE MODIFIED MANUAL & SECTION
The home searching direction is set by machine InstallationManual Section 4.7
parameter P618(5,6,7,8)

The 2nd home searching feedrate is set by InstallationManual Section 4.7
machine parameter P807...P810

New resolution values 1, 2, 5and 10 for sinewave | InstallationManual Section 4.1
feedback signalsP619(1,2,3,4)

Accessto PLCI registersfrom the CNC Programming Manual G52

Date: June 1991 SoftwareVersion: 3.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
New function: F36. It takes the value of the ProgrammingManual Chapter 13

sel ected tool number

G68 and G69 canned cycles modified. if P9=0 Programming Manual Chapter 13

it runsanother final roughing pass

Date: September 1991 SoftwareVersion: 3.2 and newer
FEATURE MODIFIED MANUAL AND SECTION
Subroutine associated with the T function InstallationManual Section 3.3.5
G68 and G69 canned cycles modified. Programming Manual Chapter 13

P9 can now have anegative value




Date: March 1992 SoftwareVersion: 4.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
Bell-shaped ACC./DEC. InstallationManual Section 4.8

It isnow possibleto enter the sign of the InstallationManual Section4.4
leadscrew backlash for each axis P620(1,2,3,4)

Independent axis movement execution ProgrammingManual G65

It isnow possibleto work at Constant Surface InstallationManual Section 3.3.9

Speed in JOG mode P619(8)

Date: July 1992

SoftwareVersion: 4.2 and newer

FEATURE

MODIFIED MANUAL AND SECTION

Synchronisation with independent axis P621(4)

Installation Manual Section 3.3.10

Date: July 1993 SoftwareVersion: 5.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
Linear & Bell-shaped acc./dec. ramp combination | InstallationManual Section 4.8
Spindle acc/dec control. P811 InstallationManual Section 5.

The subroutine associated with the tool InstallationManual Section 3.3.5
isexecuted beforethe T function. P617(2)

G68 and G69 cycles modified. If P10 <> 0, Programming Manual Chapter 13

it runsafinal roughing pass before the

finishing pass

When having only one spindlerange, if G96 is Programming Manual Chapter 6
executed without any range being selected, the

CNC will automatically selectit.

8030 CNC with VGA Monitor InstallationManual Chapter 1

Date: March1995 SoftwareVersion: 5.3 and newer
FEATURE MODIFIED MANUAL AND SECTION
Management of semi-absol utefeedback devices Installation Manual Sections4.7 & 6.5.
(with coded 10)

Spindleinhibit by PLC InstallationManual Section 3.3.10
Handwheel managed by PLC InstallationManual Section 3.3.3

Simulation of the "rapid JOG" key from PLC

PLCI Manual

Initialization of machine parametersin case of
memory | oss.
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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.
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2. FRONT PANEL 8025/30 CNC

2.1. MONITOR/KEYBOARD FOR THE 8030 CNC

MOMO1

o » W DR

[l

FAGOR %
& (o] el
aannnnn
[l w]R]ofrTe]
[Rls T ufv]v]

=) [=]7]e])
m]llla

.

\%é\é

Jopope
I

o | L@ E

B
[ ]
[ ]
@ DG ©

Function keys (SOFT-KEYS)

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.

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

DELETE. It alows deletion of a complete program or a block of the programme.
Deletion of the graphic representation, etc.

RESET. To revert the CNC to the initial conditions and 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 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

PANELL

®

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 allowsa% variation of the programmed feedrate and to choose
the different ways of working in the JOG MODE (continuous, incremental, electronic
handwhesdl).

5. Spindle operating keys. Allow the spindle to be put into OPERATION and to STOP it,
in the JOG mode. The and B 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 dp R

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

6. DELETE. It alows deletion of a complete program or a block of the programme.
Deletion of the graphic representation, etc.
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10.
11.
12.

13.

14.

15.

16.

17.
18.

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

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

INS. Key which allows characters to beinserted during the edition of aprogram block.
Arrow keys for moving the cursor.

Page up and page down keys.

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.
JOG keysfor manual displacement of the axes.

RAPID FEED button.

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

Spindle operating keys. Allow the spindle to be put into OPERATION and to STOPt,
in the JOG mode. The +  and E keys allow a % variation of the
programmed turning speed of the spindle during operation.

START. Cycle START key.
STOP. Cycle STOP key.
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2.4. 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 P611 bits
(8) and (7).

P611 (8) P611 (7) Monitor
0 0 Monochrome
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.

In this case, the STOP key 0] ,inadditiontorecoveringthelast display, stopsthepossible
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 the meaning of the F1/F7 keyswhich must be pressedin 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 aprogram 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 ablock into memory; thusaprogramiscreated 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.

- 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.

6. EDITING: Creation, modification and checking of blocks, programs and subroutines.
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INPUT-OUTPUT: Transferring programs or machine-parameters from/to peripherals.

TOOL OFFSETY G53-G59:

Input, modification and checking of the dimensions (radiusand length) of up to 100 tools
and of zero offsets (G53-G59).

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.

8025/8030 CNC OPERATING MANUAL 9



3.1. OMODE: AUTOMATIC (Continuous cycle)
1 MODE: SINGLE BLOCK

The only difference between these two modes is that in single block mode (1), each time
ablock is executed the CYCLE START button 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*
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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 @ : 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

-Pressm

Once the program and block number have been selected, just press this key to execute the
programin 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 is pressed W 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 P600(3) has a value equal to zero.

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. Cycle stop

Press AE'

The CNC stops the execution of the block in progress. To resume the cycle just pres E]

The cycleis aso stopped by means of:

- Codes M00,M02,M 30.

- Code M01 when the relevant input is activated.
- The external signal STOP.

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

- Theexternal signal EMERGENCY ST OP (inthiscasethe program must berestarted, since
the CNCisreset to initial state).

- The external EMERGENCY Subroutine Jump signal
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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 vice versa. 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 (FL/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.

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

Information displayed on screen.

. Upper part. Themessage AUTOMATIC or SINGLE BLOCK and then the number of the

program, of the first block to run or the one which is being run.

Underneath, the contents of thefirst block of the programme or of the block being run and
the following (2 or 3).

. Central part. Under thetittes COMMAND, ACTUAL and TO GO appear the axisarrival

dimensions, the current position and those still to travel, respectively.

Underneath and at the samelevel as COM M AND, the Programmed Svalue, multiplied by
the %, on the same level as ACTUAL, therea Svalue and at the samelevel as TO GO
(RPM) or (M/MIN).

. Lower part. The programmed values of F and S appear and their %, as well as the list of

activated G, T and M functions.

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

3.1.2.3. ACTUAL POSITION display mode.

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

14
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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 a list of
parameters will appear with their corresponding value at that moment. By pressing either of
the keys B and B the remaining parameters will appear with their values.
For example:

P46 = -1724.9281
PA7 =-.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.

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 aso
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.

& 000000+ 0000
s | wons |2

MINUTES

3.1.2.7. GRAPHICS display mode.

Thismodeisused for 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]

The P___program number which appearscorrespondsto the number of thelast programwhich
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:

Itisnot possibleto work (edit, correct, etc.) with the program whichisbeing
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
SINGLE BLOCK mode remain active.

3.1.4. PLC/LAN mode.

Whenthe[PLC] function key ispressed, accessisgained 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 is wished 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.
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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)

b)

d)

Press |[0]

Theprogrammebeing runwill beinterrupted and on the upper right-hand side of the screen
the message INTERRUPTED shall appear.

Press the function key [TOOL INSPEC].
At thistime, MO5isrun.
On the screen, there will appear:

JOG KEYSAVAILABLE
EXIT

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.

Once the tool has been inspected or changed:

Press[CONTINUE] (According to the situation when [TOOL INSPEC] is pressed, 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

Press m

The cycle will continue normally.

20
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3.1.7. CNC reset

RESET

When the |~ ] key is pressed on the top right-hand side of the screen, the blinking
message RESET? will appear on the screen.

If the “"| key is pressed once more, the CNC goes back to itsinitial conditions.

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 is possible 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 press the [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.

Oneof themessageswill appear highlighted indicating that it can be deleted from the table
by pressing the DELETE key.

When adeletion is made in thisway, the CNC will deactivate the MARK corresponding
to the PLC 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 sasmeasthe EDI TOR mode, except with regard
to programming the values of the coordinates.

It allowsthe machine to 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(6).

3.2.3. Deletion of a complete program
Same as section 3.6.3. in EDITING mode (6).

3.2.4. Change of program number

Same as section 3.6.4. in EDITING mode (6).

3.2.5. Display and search of memorized subroutines

Same as section 3.6.5. in EDITING mode (6).

3.2.6. Selection of a program
Same as section 3.6.6. in EDITING mode (6).
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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 apointitisdesiredtowriteintotheblock further information
suchasG,S,M,T functionsetc., eachtimethekey of thecorresponding 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 GO09.

When GO08 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 GO09 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.

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. This enables 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

- 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 (6).

3.3.3. Deletion of a complete program
Same as section 3.6.3. in EDITING mode (6).

3.3.4. Change of program number

Same as section 3.6.4. in EDITING mode (6).

3.3.5. Display and search of memorized subroutines
Same as section 3.6.5. in EDITING mode (6).

3.3.6. Selection of a program

Same as section 3.6.6. in EDITING mode (6).
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3.3.7. Creation of a program

Same as section 3.6.7. in EDITING mode (6) except that the block may be executed before
pressing ENTER. To do this:

- Press m . The CNC executes the block.

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

- 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 retainsthe sequence of thecompleted
blocks.

Radius compensation cannot be performed in this mode.

If asubroutineis called, the CNC will execute al its blocks.

3.3.8. Ddletion of a block

Same asin EDITING mode (6).

3.3.9.Copy a program.

Same as in EDITING mode (6).
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3.4. MODE 4: DRY RUN
Thisoperating mode is used for testing aprogram in adry run before producing the first part.
3.4.1. Execution of a program

The execution of a program requires the following steps:

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

- Press OP MODE
- Press key 4. The screen will display:

DRY RUN

0- G FUNCTIONS
1-G,ST,M FUNCTIONS
2- RAPID MOVE

3- THEORETICAL PATH
0- G FUNCTIONS

The CNC will only execute the programmed G functions.

1-G,ST,M FUNCTIONS

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

2- RAPID TRAVERSE

The CNC will execute the program completely. The movements are executed at max.
programmabl e Feedrate (FO) regardless of the F's programmed.

The Feedrate Override alows the % feed to be varied.

It should be borne in mind that if parameters P712, P713, P714, P724 are active too,
accel eration/decel eration will be applied to FO, avoiding the generation of following errors.
3-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 compl eted.

FINAL BLOCK:
N.

Will be displayed at the bottom of the screen.

There are two possibilities:

a) If itisdesired to run the entire program sel ected.

- PresseENTER

b) If it isdesired to run the program as far as a specific block:
- Key-in the number of the block whose execution in
Dry Run modeisdesired including the execution of this block. If thisblock includesthe
definition in a canned cycle, it will only be executed until it is positioned at the starting
point in the cycle.
- PresseENTER
- Theletter P will appear on the screen.

- Enter the number of the program where the final block is located and then press
ENTER.

If the number of the program is the one already selected, just press ENTER.
- The symbol # will be displayed.

- After this symbol, enter the number of times that the previous block must be repeated.
(Maximum value 9999.)

- Finally pressENTER.

In both cases, a) and b), the screenwill display thesameinformationasin AUTOMATIC and
SINGLE BLOCK.
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3.4.1.2. Selection of the program to be executed
Same as section 3.1.1.2.

3.4.1.3. Selection of starting block
Same as section 3.1.1.3.

3.4.1.4. Display of the contents of the blocks
Same as section 3.1.1.4.

3.4.15. Cycle start
Same as section 3.1.1.5.

3.4.1.6. Cyclestop
Same as section 3.1.1.6.

3.4.1.7. Change of operation mode

Atany timeduringtheexecutionof acycleintheDRY RUN operating mode, it canbeswitched
to the operating modes AUTOMATIC or SINGLE BLOCK. To do this:

- Press OP 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.

28 8025/8030 CNC OPERATING MANUAL



3.4.1.8. Tool inspection
Same as section 3.1.6.

3.4.2. Display modes
Same as section 3.1.2. except BACKGROUND EDITING which isnot available.

Regardless of the form of execution selected, the CNC will always examine the program asit
executes it 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 finds itself.

3.4.3. CNC reset

Same as paragraph 3.1.4.
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35. MODE 5: JOG

This operating mode is used for:

- Jogging the axes.

- Searching for the machine-reference points of the axes

- Presetting values on the axes

- Entering or executing F,S, T and M

- Operating as a readout

- Displaying/changing the RANDOM table

- RESETting the CNC (return to initial conditions).

- Handwheel operation.

- Measure and load the length of tools in the tool 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 axes, the S value and the number of the active tool will appear on the
screen in large characters.
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3.5.2. Search for machinereference axis by axis

- Oncethe JOG operating mode is displayed, press the key corresponding to the axisto
bereferenced. In the lower lefthand side of the screen X,Z will appear according to the
key pressed.

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

- Press E] . The axiswill move at afeedrate selected by means of machine-parameter
toward the machine-reference point. On pressing the reference microswitch, it will
changeto afeedrate of 100 mm/min. On receiving the machine-reference pulsefromthe
feedback system, it will stop, setting the counter to the val ue set as machine-parameter
(P119, P219, P319, P419).

If the reference microswitch was pressed when pressing Cycle Start m , 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.

To cancel the search after pressing Cycle Start [1] , Cycle Stop

AEV
-

must be pressed.

Atention:

The indications which are made here for the X,Z axes, will have the
treatment for the 3rd and 4th axes in machines which have them.

3.5.3. Presetting a coordinate value

- Once displayed, press the key of the axis on which the preset is required.
- Key in the required value.
- 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 this axis must be pressed:

- Asestablished by means of the machine-parameter:

. (P12=Y). Releasing the key, the movement is stopped.
. (P12=N). Two possihilities:

- Press L9]] to stop the movement.

or.

- Press another JOG key. _
To reverse or transfer the movement of one axis to another .

Atention:

On selecting the JOG operating mode the feedrate FO remains selected. If

another feed isnot entered | ater, the axesmove at the % of F indicated by the
switch on the front.

Rapid feed of an axisin JOG mode can be obtained while pressing the
RAPID FEED W, key.

3.5.4.2. Incremental movement
- Front panel M.F.O. switch in the JOG zone.
- Press any of the JOG keys:

The axis will move in the direction chosen, a distance equal to that indicated on the knob
position:

Atention:

a) On selecting the JOG operating mode the feedrate FO remains selected. If
another feed isnot entered | ater, the axesmove at the % of F indicated by the

switch on the front.
A Rapid feed of an axisin JOG mode can be obtained while pressing the

RAPID FEED W, key.

b) Thepositionsof theknob are 1,10,100,1000 and 10000, and indicatethevalue
of the movement in microns or in 0.0001 inches.
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35.5. EnteringF,S,Mand T

Therequired valuesof F,S, M and T may be entered in this operating mode. The last three
will depend on the value of the P603 parameter, bits 5,6,7.

3.5.5.1. Entering an F value

- Pressthe F key
- Key in the required value

- Press m

3.5.5.2. Entering an Svalue

- Pressthe S key
- Key in the required value

- Press (7]

3.5.5.3. Entering an M value

- Pressthe M key
- Key in the required value

- Press (777

3.5.5.4. Entering an T value

- Pressthe T key
- Key in the required value (T2.2)

- Press (77
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3.5.6. Measurement and loading of the tool dimensionsin the offset table.

Oncethe JOG modehasbeen chosen, thetool dimensionscan bemeasured and introducedinto
the table, by using a part with known dimensions. For this, machine parameter P806 will be
assigned a value of 0. The sequence to be executed is as follows:

. Pressthe function key [TOOL MEASUREMENT]

. PressX.

. Key in the dimension of the part according to the X axis. This value will be in radii or
diameters, depending on how the machine is working.

. PressENTER.

. PressZ.

. Key in the part dimension according to the Z axis.

. PressENTER.

. Key in the desired tool number (T2.2).

. PressSTART.

. Movethe X axiswith the manual controls, until the part is touched.

. Press X.

. Press[LOAD]. At that moment the new X dimension of the tool calculated by the control
becomesactive, dueto whichthe dimension displayed on the X axismust bethe sameasthe
one introduced as the radius or diameter of the part.

. Movethe Z axis with the manual controls, until the part is touched.

. PressZ.

. Press[LOAD]. At that moment the new Z dimension of the tool calculated by the control
becomes active, dueto which the dimension displayed onthe Z axismust bethe same asthe

one introduced as the radius or diameter of the part.

. If you want to do the same with another tool, it is necessary to begin once more by keying
in the new tool (T2.2); the rest of the operation is the same as the first tool.

. Togoontowork inthenormal way intheM ANUAL mode, the[ TOOL MEASUREMENT]
key must be pressed.
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3.5.7. Operation of the CNC as areadout

Oncethe JOG operating modeisselected, if theexternal M ANUAL inputisactivated, the
CNC acts as areadout. In this case, the machine has to be moved by means of external
controlsand the anal og signals must be generated outside the CNC.The Sand M functions
may be entered in this form of operation. If when operating in this mode, the software
travel limits (set via machine-parameters) are overrun, the CNC will send the relevant
error code and will only allow the machine to be moved to bring it back to the permitted
zone.

3.5.8. Change of measuring units

Every timethekey | is pressed the measuring units change from mm to inches and vice-
versa.

3.5.9. CNC Reset

Once the JOG mode is selected, when 7 is pressed, the CNC returns to the initial
conditions.
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3.5.10. Handwheel operation

When an electronic handwheel is fitted, with this option the axes can, one at atime, be
moved manually. For this:

Select the JOG operation mode.

- Turn the 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) is used, the axis can also be selected
by means of the built-in selector button; the relevant axis will be highlighted on the
CRT.

- TurntheHandwheel, theaxiswill moveaccordingto the setting of therelevant machine-
parameter multiplied by the factor selected with the switch (X1,X10,X100).

It should be borne in mind that if we wish to move an axis at a speed of over GO0

corresponding to this axis, the CNC will assume this as maximum, ignoring additional
pulses. In this way the generation of following errorsis avoided.

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.

- Turn the Handwhesel.

To end the Handwheel operation.

- Turn the M.F.O. switch to any other position or press the STOP key or keep the axis
selector button pressed until the CRT stops displaying (blinking) the selected axis, if a
FAGOR Handwheel (mod 100 P) is used.
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3.5.11. Measuring and loading of tool offsetswith a probe.

Aslong asthemachine parameter P806 isassigned avaluedifferent from zerothe CNC permits
that, inthe JOG mode, the tool dimensions can be quickly measured and loaded with aprobe.
To do this, atool measuring probe must be installed with its sides parallel to the axesand in
an established position on the machine.

Thevaluesonthesidesof the probeon each axisand with respect to themachinereference zero
must be entered in the following parameters:

P902 minimum (X1) value according to X axis (in radii)
P903 maximum (X2) value according to X axis (in radii)

P904 minimum (Z1) value according to Z axis
PO05 maximum (Z2) value according to Z axis

<A

PO03(Xo0

| Probe
Po02(X

?
!

MOTO1

Po04CZy
P905(Z )
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The sequence to be followed is:

1- Pressthe[TOOL MEASUREMENT] key.

2- Select the tool to be measured by keying in: Txx.xx START.

3- Movethetool with the JOG keys up to a position close to the probe side to be touched.
4- Pressthe key of the axisto be measured (X or Z).

5- Pressthe JOG key that indicates in which direction the axis must be moved to carry out
the probing movement. The feedrate is established by P806.

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

7- Repeat from step 3 to measure and load the length of the tool in the other axis.

8 - Oncethetool has been removed, repeat from point 2 for the measurement and |oading of
the tools.

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

100%

Theradiusvalues of the R plate and the F shape factor of thetool are introduced manually by
means of mode o operation 8 or by means of programming the G50 function.

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

3.5.12. Spindle operating keys.

By means of these keys on the front panel, the spindle can be started in both directionsaswell
as stopping the spindle from turning, as long as the corresponding S has been programmed,
without need for executing M3,M4 or M 5.

By means of the and B keysit ispossible to vary the S turning speed % program-
med.

38 8025/8030 CNC OPERATING MANUAL



3.6. MODE 6: EDITING

This is the fundamental operating mode for programming the CNC. In this mode
programs, subroutines as well as separate blocks may be written, amended and del eted.

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

3.6.1. Selection of the EDITOR (6) operating mode

- Press OP MODE
- Press key 6

The meaning of the function keys to 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:

- Key in: MKAI1 tolock the memory.
MKAIO to unlock the memory.

- PressENTER.

Atention:
a) Inthe event of keying in any code other than those indicated, when
pressing ENTER, the said code will be erased, with the CNC waiting
for the correct code.

b) Locking the memory implies not being ableto alter the programs, but
they can be displayed.
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3.6.3. Deletion of a complete program

- Press[PROGram DI Rectory]. A list of up to 14 programs in memory appears on the
screen as well as the number of characters used and those remaining available.

- PressDELETE. The message DELETE PROGRAM appears on the screen.

- Key in the number of the program to be deleted. Check the number. If the number is
correct, press ENTER.

- If the number is not correct:
. Press the CL key. We cancel the number with this key.
. Key-in the correct number.

. Press ENTER.

Atention:

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

DELETION OF ALL PROGRAMS

If all the programs in the memory must be deleted, key-in 99999 when DELETE
PROGRAM isdisplayed, and then press ENTER; if the key Y is pressed immediately
afterwards, all the programs except the one identified by parameter P801 will be del eted.

Atention:

If there are more than 14 programs stored in memory, it may happen that

the one to be deleted does not appear on the screen. In this case, by

operating the keys @ /@ the various programs may be moved
T

back and forth until the des program is displayed.
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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 the right of P.

- Press ENTER. The screen will then display:
NEW: P
- Key in the new number allocated to this program. It will be displayed to the right of P.

- Press ENTER. The change of number has been compl eted.

If there is no program recorded under the old number, the screen will display:
PROGRAM NUMBER: P ——-
DOESNOT EXIST IN MEMORY

- If there is a program already with that number, the screen will display:

ALREADY EXISTSIN MEMORY.

Atention:

During this sequence if the [CONTINUE] key is pressed, access is
obtained to the original display of this MODE.
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3.6.5. Display and search of memorized subroutinesin the CNC memory

- By pressing [STANDARD SUBROUTINES DIRECTORY] or [PARAMETER
SUBROUTINES DIRECTORY] all the subroutines, standard or parametric, recorded
in the CNC memory are displayed.

- Tofind out which programs contain the subroutines displayed on the screen, key in the
subroutine number and press RECALL.

The number of the program where this subroutine is found will appear on screen.

Torepeat the processfor another subroutine, pressDEL ETE or the[ SUBRTS] key and
repeat the previous sequence.

3.6.6. Selection of a program

- If the number of the required program is the one which appears on the screen when the
EDIT operating mode is selected, to obtain it just press [CONTINUE].

- If adifferent program is wanted :

- Press the [PROGRAM SELECTION] key.

- Key in the program number.

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

3.6.7. Creating a program

If thereisaprograminthe CNC’smemory with the same number asthe oneto berecorded,
there are two methods for recording the new program:

- Completely erase the existing program.

- Not to erase it and write it block by block (as described further on) over the existing
program, taking care to assign the same numbering as the previously recorded blocks
to the blocks being written.If there is no other program in memory with the same
number, proceed as follows:
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3.6.7.1. Unassisted programming

Format of a block

(dimensions in millimeters)

N4 G2 X+/-4.3 Z+/-4.3 F5.4 S4 T2.2 M2 (in this order)
(dimensions in inches)

N4 G2 X+/-3.4 Z+/-3.4 F5.5 34 T2.2 M2 (in this order)

Programming:

The CNC automatically numbersthe blocksin multiplesof 10. If adifferent block number
isdesired, press CL and then:

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

- If anormal conditional block is desired, after keying in the block number, pr
(decimal point) and if a special conditional block is required press B again.

Write the G functions and coordinate values respecting the programming format.

Press the F key and key in the feedrate value.

Press the S key and key in the spindle speed.
- Pressthe T key and key in the tool number.

- Press the M key and key in the number of the auxiliary function wanted. Up to a
maximum or 7 may be programmed.

- Finally it is possible to write a COMMENT which must be within brackets (COM-
MENT).

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

Refer to the PROGRAMMING MANUAL for incompatibilities when programming
various functions.

8025/8030 CNC OPERATING MANUAL 43



3.6.7.2. Modification and deletion of a block

I) During the writing process
a) Modification of characters
If during the writing of a block a character already written has to be modified:

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

- To modify, simply key in the new character. To delete, pressthe CL key.
- If DELETE is pressed, the characters to the right of the cursor will be deleted.

b) Insertion of characters
If during the writing of a block a character has to be inserted within that block:

- Usethe @e@ keys to 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) Block already entered in memory

a) Modification and insertion of characters
- Key in the block number concerned.
- Press RECALL. The block appears at the bottom of the screen.
- Proceed as in the previous item.
- Press ENTER. The modified block is put into the memory.
b) Deletion of the block
- Key in the block number
- PressDELETE.

. If during the programming of ablock the CNC failsto respond to any key pressed, it
means that there is something incorrect in what is being entered.
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3.6.7.3. Assisted programming

Access to 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 [HELP] key is pressed, the cursor which isfound in the block to be written will
disappear and the screen will display:

PROGRAMMING GUIDE

1- MOVEMENT PROGRAMMING
2 - CANNED CYCLES

3 - SUBROUTINES/JUMPS

4 - GEOMETRIC AIDE

5- ARITHMETICAL FUNCTIONS
6 - GFUNCTIONS

7-M FUNCTIONS

Pressing the desired number will display pages which explain the various functions
available to the CNC and how they are programmed. Once the appropriate page is
accessed, press the [HEL P] key to continue writing the block. The cursor will reappear
and the information required will stay on the screen.

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

Press [HELP]

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

When the writing of the block is completed, pressing ENTER stores the block in the
memory and the standard display of editing modes will 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, there are two possibilities:

a) When nothing is written in the block, press RECALL if the cursor is displayed (if it
is not, press[HEL P]).

b) When someinformationisalready writtenintheblock, if the cursor isdisplayed, press
ENTER or DELETE.
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SPECIAL ASSISTED PROGRAMMING

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

Once the value has been introduced and in order to be able to continue with the edition of
new parameters, it is necessary to pressthe ENTER key.

If it is not required to program any parameter, aslong asit is not obligatory to do so, the
DELETE key must be pressed.

Asinthe case of normal programming, the CL key deletes one character at atime and the
DELETE key deletes the whole value given to the current parameter.

At any time during thistype of programming, if the [HEL P] function key is pressed, the
control changes over to the normal assisted programming.

3.6.7.4. Copying a program.

Thisfeature allows an existing program to be copied in the CNC memory, by designating
it anumber which is different from the original.

To do this, first the [PROGram DI Rectory] and then the [COPY] key.

The CNC will ask which number isthat of the source program and which isthe 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, as there is another program
with the same number in the memory and the one keyed in as being new, or if thereisnot
sufficient memory in the CNC, a message will be displayed indicating the cause.
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3.7 MODE 7: PERIPHERALS

Thisis used for transferring part programs or machine- parameters from/to peripherals.
The method of working in this operating mode is as follows:

3.7.1. Selection of the operating mode PERIPHERALS (7)

- Press OP MODE
- Press key 7. The screen will display:

PERIPHERALS

. RECEIVE FROM CASSETTE

. SEND TO CASSETTE

. RECEIVE FROM GENERAL DEVICE
. SEND TO GENERAL DEVICE

. CASSETTE DIRECTORY

. DELETE CASSETTE PROGRAM

. DNC ON/OFF

Ol WNPEFEO

Atention:

To enable any of the operations 0,1,2,3,4 and 5, which are displayed in
the PERIPHERAL S mode, to be carried out, point 6 (DNC ON/OFF)

must be OFF (the highlighted message OFF will be displayed). If the
Q highlighted message displayed is ON, press key 6.
The CNC must be OFF when connecting/disconnecting peripheral units.

When using the FAGOR cassette recorder, parameter P605(6) must be
set 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

- Key in the number of the program to be received in. If 99999 is entered, the CNC gets
ready 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.

- Press ENTER. Four possibilities:

a) A program existsin the control’s memory with the same number. The screen will

b)

display:

ALREADY EXISTSIN MEMORY
DELETE? (N/Y)

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 thismoment the program startsto betransferred from the cassette, taking place

as described in possibility c).

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 INTHE CASSETTE

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

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

48

8025/8030 CNC OPERATING MANUAL



c) The program selected exists on the tape and not in the control’s memory.

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

- If in the program being read there is any erroneous block number (example,
Nxxxxx) 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 meansthat the CNC carries out a syntactic test of the program. If thereis any

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

d) If the part program memory islocked, or the machine- parameters memory in case
of (P99999), the statusin section 3.7.1. is re-established.

3.7.2.1. Transmission errors

- If duringtransmission TRANSM | SSI ON ERROR appearsonthescreen, thisindicates
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 cassetterecorder should be open when turning theunit ON/
OFF to prevent tape damage.
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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 P99999 isentered, the CNC getsready to transmit machine- parameters, M functions
decoded table, the leadscrew error compensation table and the PLC user program,
should this option be available.

Press ENTER.

Three possibilities:

a)

b)

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:

There is a program with the same number on the tape. When pressing ENTER the
screen will display:

ALREADY EXISTSIN THE CASSETTE
DELETE? (N/Y)

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 thismoment, the program startsto betransferred to the cassette, taking place
as described in possibility c).

The selected program exists in 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
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3.7.3.1. Transmission errors

Same as section 3.7.2.1.

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 a program 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 series of NULL is a %
followed by the program number (99999 indicates machine-
parameters). Followed by LF.

- Theblocksareidentified by an N located at the beginning of theline,
i.e. immediately after aL INEFEED. If anything iswritten between
the LINEFEED and the N, this will not be taken as the indicator 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. Transferringaprogram to aperipheral other than the FAGOR cassetterecor der (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 thisoperating mode (PERIPHERALS) any transmission process may beinterrupted 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 activate the DNC feature, P607(3) must be 1. Also, PERIPHERALS (DNC ON/OFF)
mode 6 must show the highlighted message ON. Otherwise, press 6. See DNC manual for

more detailed i nformation.

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

TOl X— . —Z—— . —F-
R—  ——.— K—.—

T2 X— . —Z—— . —F-
R—  ——.— K—.—

TO3 X— . —Z—— . —F-
R—  ——.— 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 or @ (located to the right of the screen) to move the tools displayed
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. Thiswill appear on the lower left of the screen.
- Press X.

- Key in the value of the length of the tool.
Max. value: +/- 8388.607 mm or +/-330.2599 inch.

- PressZ.

- Key in the value of the length of the tool.
Max. value: +/- 8388.607 mm or +/-330.2599 inch.

- PressF.
- Key in the shape code (0-9) of the tool used.
- PressR.

- Key in the tool radius value
M aximum value 1000.00 mm or +/-39.3700 inches.

- Press|.

- Key inthe length correction value of the tool according to the X axis. This value must
be given in diameters.
Maximum value +/- 32.766 mm or +/-1.2900 inches.

- PressK.

- Key in thelength correction value of the tool according to the Z axis. Maximum value
+/-32.766 mm or +/-1.2900 inches.

- PressENTER.
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3.8.4. Modification of tool dimensions

) During thewriting process
a) Modification of characters

If during the writing of the dimensions of atool already written has to be modified
(X,Z,F,R,l,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.

b) Insertion of characters

If during the writing of the dimensions of atool acharacter hasto beinserted within
that block:

- Usethe @@ keys to place the cursor at the point where the new character
isto be inserted.

- PressINS. The portion of the block that follows the cursor starts blinking.
- Key in the new characters required.
- PressINS. The blinking stops.
I1) Dimensions already entered in memory
- Key in the tool number concerned.

Press RECALL.

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 failsto 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 measurement units

Every timethel key ispressed the measurement units change from mmtoinchesand vice-
versa.
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SHAPE CODES
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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

G53X — . — Z—— . —-
Go4X — . — Z——  —-
G55X — . — Z—— . —-
G56X — . — Z—— . —-
G57X — . — Z—— . —-
G58X — . — Z—— . —-
GEIX — . — Z—— . —-

3.8.6.1. Read-out of zero offset table

- Key in the number of the zero offsets (G53/G59)
- Write the desired X,Z values
- PressENTER

Attention:

A The X,Z values refer to the machine zero point.

3.8.6.2. Entering zero offsets values

Operate as in the case of 3.8.4.
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3.8.6.3. Modification of zero offset values

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,A\l.
- Press ENTER.

The displayed table is completely erased.
In mode 8 (G53/G59 tool table), press RESET to revert the CNC to initial conditions.
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3.9. MODE 9: SPECIAL MODES
Theinformation on thissectionisinthe INSTALLATION AND START UPMANUAL.
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3.10. GRAPHICS

CNC 8030 model TSor TG have GRAPHIC REPRESENTATION and by meansof this
feature the tool path can be displayed on the CRT, as the 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 0 or 1 isselected 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, thereis ablock
involving movement plusthefunction (Tx.x) therelevant pathwill 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.

- Press the [GRAPHICS] key.
- Press the [DEFINE AREA-V] key.

Next, the values of the coordinates X, Z must be keyed in from the point at which it is
required that it appear in the center of the screen and the value of the width we want it to
represent. After keying in each value, the ENTER key must be pressed.

The definition of the display area must be made every time the CNC is switched on, if it
is required to use the graphic representation feature.

Then, execute the program; the position and size of the graphic will depend on the values
givento the center point and width. The coordinate val ues of the point being displayed are
shown at the top of the CRT. The value of the width is displayed at the bottom.

When aprogram is being run inthe 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 isdesired. Then press
[ZOOM] and a rectangle identifying the window will be displayed over the existing

graphic.

Its dimensions can be altered pressing or B on the front 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 areawill 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].

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
graphicwill bedisplayed onthe screen and then ZOOM into center it and

c enlarge it.

Whenthe ZOOM functionisused, itisnecessary 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.
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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 TS)

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

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 pro-
gram being edited or in a later program.

The order in which the part-programs are stored in memory are shown in the part-program directory.
If during the execution of a program, a new one is 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

The range or the Constant Surface Speed has not been programmed
More than 7 "M" functions in a block.

This error occurs in the following cases:

> Function G50 is programmed wrong

> Tool dimension values too large.

> Zero offset values ( G53/G59 ) too large.

Canned cycle profile defined incorrectly.

A block has been programmed which is incorrect either by itself or in relation with the program history
up to that instant.

Functions G14, G15, G16, 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.

This error is issued in the following cases:

> Negative or too large thread pitch value.

> Synchronization factor K of the synchronized tool too large.

Error in blocks where the points are defined by means of angle-angle or angle-coordinate.
This error is issued in the following cases:

> After defining G20, G21, G22 or G23, the number of the subroutine it refers to is missing.
> The "N" character has not been programmed after function G25, G26, G27, G28 or G29.
> Too many nesting levels.

More than one spindle range have been defined in the same block.



021

022
023
024
025
026

027
028

029

030
031

032

033

This error will be issued in the following cases:

> There is no block at the address defined by the parameter assigned to F18, F19, F20, F21, F22.
> The corresponding axis has not been defined in the addressed block

An axis is repeated when programming G74.

K has not been programmed after GO4.

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 is issued in the following cases:

> Memory overflow.

> Not enough free tape or CNC memory to store the part-program.

I//K has not been defined for a circular interpolation or thread.

An attempt has been made to select a tool offset at the tool table or a non-existent external tool (the
number of toolsis set by machine parameter).

Too large a value assigned to a function.

This error is often issued when programming an F value in mm/min (inch/min) and, then, switching to
work in mm/rev (inch/rev) without changing the F value.

The programmed G function does not exist.

Tool radius value too large.

Tool radius value too large.

7
i E775
A movement of over 8388 mm or 330.26 inches has been programmed.

Example: Being the Z axis position Z-5000, if we want to move it to point Z5000, the CNC will issue
error 33 when programming the block N10 Z5000 since the programmed move will be:
Z5000 - Z-5000 = 10000 mm.

In order to make this move without issuing this error, it must be carried out in two stages as
indicated below:

N10 Z0 ; 5000 mm move
N10 Z5000 ; 5000 mm move



034
035
036
037
038

039

040

041

042

043
044
045
046
047
048
049
050

S or F value too large.

Not enough information for corner rounding, chamfering or compensation.
Repeated subroutine.

Function M19 programmed incorrectly.

Function G72 programmed incorrectly.

It must be borne in mind that if G72 is applied only to one axis, this axis must be positioned at part zero
(0 value) at the time the scaling factor is applied.

This error occurs in the following cases:
> More than 15 nesting levels when calling subroutines.
> A block has been programmed which contains a jump 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 is issued when programming a tangential entry as in the following cases:

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

> |f the tangential entry is to be applied to an arc (G02, G03), The tangential entry must be defined in
alinear block.

This error is issued when programming a tangential exit as in the following cases:

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

required.
/
i

> |f the tangential exit is to be applied to an arc (G02, G03), The tangential exit must be defined in a
linear block.

Polar origin coordinates (G93) defined incorrectly.

Function M45 S programmed wrong (speed of the live tool).

Function G36, G37, G38 or G39 programmed incorrectly.

Polar coordinates defined incorrectly.

A zero movement has been programmed during radius compensation or corner rounding.
Start or cancel tool radius compensation while in GO2 or GO3.

Chamfer programmed incorrectly.

G96 has been programmed while the S output isin BCD as set by machine parameter. (AC spindle).



051 *
054

055
056

057
058
059
060
061

064 *
065 *

066 *

068 *

"C" axis programmed incorrectly

Thereisfloppy disk in the FAGOR Floppy Disk Unit or no tape in the cassette reader or the reader head
cover is open.

Parity error when reading or recording a cassette or a floppy disk.
This error comes up in the following cases:

> When the memory is locked 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) has been programmed without having programmed G76 P5 or G76 N5
before.

> If in a G76 P5 or G76 N5 type function does not contain the 5 digits of the program number.

> If while a program is being generated (G76 P5 or G76 N5), its program number is changed without
cancelling the previous one.

> |f 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 a program is being
edited in background.

Write-protected floppy disk or tape.

Problems in floppy disk movement or sluggish tape movement.

Communication error between the CNC and the FAGOR Floppy Disk Unit or cassette reader.

Internal CNC hardware error. Consult with the Technical Service Department.

Battery error.

The memory contents will be kept for 10 more days (with the CNC off) from the moment this error

occurs. The whole battery module located on the back must be replaced. Consult with the Technical
Service Department.

Due to danger of explosion or combustion: do not try to recharge the battery, do not
expose it to temperatures higher than 100°C (232°F) and do not short the battery leads.

External emergency input (pin 14 of connector 1/01) is activated.
This error comes up in the following cases:
> 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 axis travel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed
which would force the machine to go beyond limits.

Z axis travel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed
which would force the machine to go beyond limits.

070 ** X axis following error.

071 ** Synchronized tool following error



072 **
073 **
074 **

075 **
076 **
077 **
078 **
079 **
081 **
082 **

083 **
087 **
088 **
089 *

090 **
091 **
092 **
093 **
094

095 **

096 **

097 **

098 **

099 **

100 **
101 **

Z axis following error.

4th axis following error.

This error is issued in the following cases:
> 3rd axis following error

>"C" axis following error
Feedback error at connector Al.
Feedback error at connector A2.
Feedback error at connector A3.
Feedback error at connector A4.
Feedback error at connector A5.
3rd axis travel limit overrun.

Parity error in 4th axis parameters. The CNC initializes the RS232C serial line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

4th axis travel limit overrun.

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 initializes the RS232C serial line pa-
rameters. P0=9600, P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in general parameters. The CNC initializes the RS232C serial line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in Z axis parameters. The CNC initializes the RS232C serial line parameters: P0=9600, P1=8,
P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in 3rd or "C" axis parameters. The CNC initializesthe RS232C seria line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in X axis parameters. The CNC initializes the RS232C seria line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in M table. The CNC initializes the RS232C serial line parameters: P0=9600, P1=8, P2=0,
P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Internal CNC hardware error. Consult with the Technical Service Department.

Internal CNC hardware error. Consult with the Technical Service Department.



105

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.

106 ** Inside temperature limit exceeded.

108 ** Error in Z axis leadscrew error compensation parameters. The CNC initializes the RS232C seria line

parameters; P0=9600, P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=L1.

110 ** Error in X axis leadscrew error compensation parameters. The CNC initializes the RS232C serial line

111 *
112 *

113 *

114 *
115 *

116 *

117 *

118 *

119

120

parameters: PO=9600, P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

FAGOR LAN line error. Hardware installed incorrectly.

FAGOR LAN error. It comes up in the following instances:

> When the configuration of the LAN nodes is incorrect.

> The LAN configuration has been changed. One of the nodes is no longer present (active).
When this error occurs, access the LAN mode, editing or monitoring, before executing a program block.
FAGOR LAN error. A node is not ready to work in the LAN. For example:

> The PLC64 program is not compiled.

>A G52 type block has been sent to an 82CNC while it was in execution.

FAGOR LAN error. An incorrect command has been sent out to a node.

Watch-dog error in the periodic module.

This error occurs when the periodic module takes longer than 5 milliseconds.

Watch-dog error in the main module.

This error occurs when the main module takes longer than half the time indicated in machine parameter
"P729".

The internal CNC information requested by activating marks M1901 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 leadscrew error compen-
sation tables into the EEPROM memory.

This error may occur when after locking the machine parameters, the decoded M function table and the
leadscrew error compensation tables, one tries to save this information into the EEPROM memory.

Checksum error when recovering (restoring) the machine parameters, the decoded M function table and
leadscrew error compensation tables from the EEPROM memory.

Atention:
The ERRORS indicated with "*" behave as follows:

They stop the axis feed and the spindle rotation 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.
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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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TECHNICAL DESCRIPTION
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LIVE 100l e
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RPRAX XXX
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AXISCONTROL
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SPINAIE OFTENEALION ......ccviieeeeeee e e e

XXXXNW

XXX XNW
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Programming by angle and cartesian coordinate ............cccceoerererenenenenieeeene
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ToOl radiuS COMPENSALION .....cc.eeeiiiieiieete sttt s
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Geometric programming @Aide ..........cccvvriiic s
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X X X X
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OTHERS .

ParametriC ProgramiMing ........cocoveerereererrereresreresesrsree e s sesnenens
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Chamfer (G39) .......c.vivre e
Electronic threading (G33) .....cccveverereieniereeeeee et s

XX XXX XXXXXX

XXX XXX XXXXX

ADDITIONAL PREPARATORYFUNCTIONS
DWEI (GOAK) ettt ettt ettt et
Round and square corner (G05, GOT7) .......oeirrreirenrerenenreeresreresesneesesreresesneseens
Scali n%factor (Y22 TSP
Single block treatment (G447, GA48) ......coveeereerireeeersee s
User error display (G30) .....ccouieiiniiiiicis s
Automatic block generation (G76) ..........cocveeeevrereinesrceenns
Communication with FAGOR Local AreaNetwork (G52) ..

X X X X X

x

XX X X X X X




T | TG TS
COMPENSATION
Tool radius compensation (G40,G41,G42) ...........ccocceviicinieniiinne X X | X
Loading of tool dimensions into internal tool table (G50, G51) X X | X
CANNED CYCLES
Pattern rePEaL (GB6) .......oevrerrerirerreiresreererre s X X | X
Roughing aong X (GB8) ..o X X | X
Roughing along Z (GB9) ... s X X | X
Straight Section turNiNg (G8L) ........cceierereriieieieriese et X X | X
Straight section faci n%( 82) et e e e X X | X
Deep hole drilling (G83) ..o X X | X
Circular section turning (G84) ... X X | X
Circular section facing (| 852 .............................................................................. X X | X
Longitudinal threadCUtting (G86) .........ccevrerererrerererrerirenrereeresree s X X | X
Face threadcutting (G87) .........ccvciiiiiiici s X X | X
Grooving Aong X (G88) .........ueerrrererrreiirisrereserreee e X X | X
Grooving aoNg Z (G89) ........coueruerieriirierie sttt st e e sr e X X | X
PROBING
Probing (G75) ... X X | X
Tool calibration canned cycle (G75NO) .......ccoveirreirneerereeree s X
Probe calibration canned cycle (G75ND) ..o X
Part measuring canned cycle along X (G75N2) .........cccovevrieinneinnreeenenrenenens X
Part measuring canned cycle along Z (G75N3) ..o X
Part measuring canned cycle with tool compensation along X (G75N4)............. X
Part measuring canned cycle with tool compensation along Z (G75N5) ............ X
SUBROUTINES
Number of standard SUDIOULINES..............ccociiiiiiii 99| 99| 99
Definition of a standard SUbrouting (G22) ..........ccvveeerreernreenseernreeseseenens X X | X
Call to astandard subrouting (G20) .........c.cocvvrriiiiisiircr e X X | X
Number of parametric SUDFOULINES ..............ccccciiiiininrrr s 99| 99| 99
Definition of a parametric subrouting (G23) ..........c.cccoiiiniciiinciinceieee X X | X
Call to aparametric SUDFroUtiNg (G21) ...........ccovvrreererrerererreereseresesee e X X | X
End of standard or parametric subrouting (G24) .........ccocevirinine s X X | X
JUMPORCALL FUNCTIONS
Unconditional jump/Call (G25) ........cccccovviiiiiiiiiiicc X X | X
JUMP OF CAll If ZErO (G26) ......cvrerreeiirreirerre e e X X | X
Jump or call if not zero &627) .............................................................................. X X | X
Jump or call if smaller (G28) ..o e X X | X
Jump or call if greater (G29) ..o e X X | X




NEW FEATURES
AND
MODIFICATIONS

Date: March 1991 SoftwareVersion: 2.1 and newer
FEATURE MODIFIED MANUAL & SECTION
The home searching direction is set by machine InstallationManual Section 4.7
parameter P618(5,6,7,8)

The 2nd home searching feedrate is set by InstallationManual Section 4.7
machine parameter P807...P810

New resolution values 1, 2, 5and 10 for sinewave | InstallationManual Section 4.1
feedback signalsP619(1,2,3,4)

Accessto PLCI registersfrom the CNC Programming Manual G52

Date: June 1991 SoftwareVersion: 3.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
New function: F36. It takes the value of the ProgrammingManual Chapter 13

sel ected tool number

G68 and G69 canned cycles modified. if P9=0 Programming Manual Chapter 13

it runsanother final roughing pass

Date: September 1991 SoftwareVersion: 3.2 and newer
FEATURE MODIFIED MANUAL AND SECTION
Subroutine associated with the T function InstallationManual Section 3.3.5
G68 and G69 canned cycles modified. Programming Manual Chapter 13

P9 can now have anegative value




Date: March 1992 SoftwareVersion: 4.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
Bell-shaped ACC./DEC. InstallationManual Section 4.8

It isnow possibleto enter the sign of the InstallationManual Section4.4
leadscrew backlash for each axis P620(1,2,3,4)

Independent axis movement execution ProgrammingManual G65

It isnow possibleto work at Constant Surface InstallationManual Section 3.3.9

Speed in JOG mode P619(8)

Date: July 1992

SoftwareVersion: 4.2 and newer

FEATURE

MODIFIED MANUAL AND SECTION

Synchronisation with independent axis P621(4)

Installation Manual Section 3.3.10

Date: July 1993 SoftwareVersion: 5.1 and newer
FEATURE MODIFIED MANUAL AND SECTION
Linear & Bell-shaped acc./dec. ramp combination | InstallationManual Section 4.8
Spindle acc/dec control. P811 InstallationManual Section 5.

The subroutine associated with the tool InstallationManual Section 3.3.5
isexecuted beforethe T function. P617(2)

G68 and G69 cycles modified. If P10 <> 0, Programming Manual Chapter 13

it runsafinal roughing pass before the

finishing pass

When having only one spindlerange, if G96 is Programming Manual Chapter 6
executed without any range being selected, the

CNC will automatically selectit.

8030 CNC with VGA Monitor InstallationManual Chapter 1

Date: March1995 SoftwareVersion: 5.3 and newer
FEATURE MODIFIED MANUAL AND SECTION
Management of semi-absol utefeedback devices Installation Manual Sections4.7 & 6.5.
(with coded 10)

Spindleinhibit by PLC InstallationManual Section 3.3.10
Handwheel managed by PLC InstallationManual Section 3.3.3

Simulation of the "rapid JOG" key from PLC

PLCI Manual

Initialization of machine parametersin case of
memory | oss.
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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 802530 T CNC

8025 T CNC OEM Manual

8025 T 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 2 manuals:

Operating Manual describing how to operate the CNC.
Programming Manual describing how to program the CNC.

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 Programming manual consists of the following chapters:

Index.

Comparison table of FAGOR models: 8025 T CNCs

New Features and modifications.

Introduction Summary of safety conditions.
Material returning conditions.
FAGOR documentation for the 8025 T 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
is 32K characters

In this CNC the part programs can be entered in four different operating modes:

OPERATING MODE 2 - PLAY BACK
OPERATING MODE 3- TEACH IN
OPERATING MODE 6 - EDITING
OPERATING MODE 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 the front 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, 1SO code must
be used.

% will initiate the program, followed by the program number (five digits, followed by the
characters, RT or LF andtheN of thefirst 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 aseries
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 ().

The maximum number of characterswhich can be writtenin acomment is43, 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 a computer .

. Execution of an 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 a5.25" or 3.50" flexible diskette is an application for the connection
of FAGOR numerical controls to a PC or 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.

Theoperation 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 a form 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
4th, 3rd,X,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.

If the machine has a 3rd and/or 4th axis (the denomination of which is defined by the
machine parameter) it is possible to program them both in rapid positioning GO0 and in
Linear Interpolation GO1, withamaximum of 3axesinthesameblock andinthefollowing
order: 4th, 3rd X Z.

For example: N4 G1 W50 X12 Z35 F550

However, if the 3rd axis is of the C axis type, it is also possible to program circular
interpolations G02/G03 with it, as long as the G15 or G16 functions are activated.

Atention:
In the different programming formats throughout the manual, the 4th and
3rd axes will be indicated as such, although depending on the type of
machine, their display and programming will be as follows:
. The 4th axiscan be W or Y
. The 3rd axiscanbe W, Y or C
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3. _PROGRAM FORMAT

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

P(%)5 N4 G2 X+/-4.3 Z+/-4.3 F55S4T2.2 M2
Format in inches:

P(%)5 N4 G2 X+/-3.4 Z+/-3.4 F5.534T2.2 M2

+/- 4.3 Meansthat apositive or negative figure with up to four digitsto the left
of the decimal point and three to the right may be programmed.

+/- 3.4 Meansthat apositive or negative figure with up to four digitsto the left
of the decimal point and three to the right may be programmed.

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

2.2 A positive value of up to two digitsto the left and two to the right of the
decimal point may be programmed.

Throughout thismanual the format corresponding to each function will be enumerated, as
well as the meaning of the different parameters used.

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
takesthe current value of the parameter. Combinations of fixed values and parameterscan
be programmed in the same block, e.g.:

N4 GP36 X37.5 ZP13 FP10 S1500 TP4.P4 MP2

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

Every program must be numbered between 0 and 99998.
Thisnumber must be entered at the beginning of the program, beforethefirst block. If the

program is entered from an external peripheral, the symbol % is used, followed by the
number required and the pressing of L F or RT or both followed by the N of thefirst 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 afigure 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 isadvisableto avoid giving
blocks consecutive numbers, so that new blocks can be interposed where required.

If the CNCisprogrammed fromitsfront panel, blocksare automatically numbered in steps
of 10.
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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 as anormal conditional block. That means that the CNC will executeit,
only if therelevant external signal (enabling input for conditional blocks) is activated.

During any program execution, the CNC reads 4 blocks ahead of the one being
executed, so the external signal isto be activated, at |east during the execution of the
fifth block previous to the conditional block, for its execution to be carried out.

b) N4 SPECIAL CONDITIONAL BLOCK

If next to the block number N4 (0-999), two decimal points (..) are written, the block
ischaracterized asaspecial conditional block, in other words, the CNC will executeit,
only if therelevant external signal (enabling input for conditional blocks) is activated.

Inthiscase, it isenough to activate the external signal (enabling input for conditional
blocks), during the execution of the block previousto 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 IN THE CNC

(Modal) GO0
(Modal) GO1*
(Modal) G02
(Modal) G03

G04
(Modal) GO5*

G06

(Modal) GO7*
G08
G09
(Modal) G14
(Modal) G15
(Modal) G16
G20
G21
G22
G23
G24
G25
G26
G27
G28
G29
G30
G31
G32

: Positioning

. 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

. Activation of C axisin degrees

: Machining the cylindrical surface of a part

: Machining the surface of a part face

: 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
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(Modal) G33

G36

G37

G38

G39

(Modal) G40*
(Modal) G41
(Modal) G42
(Modal) G47
(Modal) G48*
G50

G51

G52

(Modal) G53-G59

G64
G65

G66

G68

G69
(Modal) G70
(Modal) G71
(Modal) G72

G74

G75

G75N2

G76
G8l
G82
G83
G84
G85
G86
G87
G8s
G89
(Modal) GOo*
(Modal) Go1
GO2
G93
(Modal) G94
(Modal) GO5*
(Modal) G96
(Modal) GO7*

: Threadcutting

: Automatic radius blend (controlled corner rounding)
: Tangential approach

: Tangential exit

: Chamfering

. Cancellation of radius compensation

. Left hand radius compensation

: Right hand radius compensation

: Single block treatment

. Cancellation of single block treatment

: Loading of the values in the tool offset table

: Correction of the dimensions of the tool in use

: Communication with FAGOR LOCAL AREA NETWORK
: Zero offsets

: Multiple arc pattern machining cycle

: Independent axis execution

. Pattern repeat (roughing canned cycle following part shape)
: Roughing canned cycle (X)

: Roughing canned cycle (2)

: Programming in inches

: Programming in millimeters

: Scaling factor

: Automatic search for machine reference

: Probing

: Probing canned cycles

. Automatic block generation

: Canned turning cycle with straight sections

: Canned facing cycle with straight sections

: Deep hole drilling

: Turning with arcs

: Facing with arcs

: Longitudinal threadcutting cycle

. Face threadcutting cycle

: Grooving cycle (X)

: Grooving cycle (2)

: Programming of absolute coordinates

: Programming of incremental coordinates

: Preselection of coordinates and setting of max. S value
: Preselection of polar origin

. Feedrate F in mm/min (inch/min.)

: Feedrate F in mm/rev (inch/rev.)

: Speed Sin m/min (feet/min.) (Constant surface speed)
: Speed Sinrev/min.
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Functions G14, G15, G16, G75 N2 and G76 are only available on the model TS CNC
model.

Modal 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 M02 or M 30 or after an EMERGENCY or RESET. Whether G05 or GO7 is
assumed will depend on the value assigned to P613(5).

All the G’ srequired may be programmed in any order in the same block, except G14, G15,
G16, G20, G21, G22, G23,G24,G25, G26, G27,G28, G29, G30, G31, G32, G50, G52,
G53, G59, G72, G73, G74 and G92 which haveto beaonein ablock. If incompatible G
functions are programmed in the same block, the CNC assumes the one programmed | ast.
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6.2. TYPESOF MOVEMENT

6.2.1. GOO. Positioning

The movements programmed following GO0 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 GO0, depending on the value applied to
P607(3) machine-parameter.

a) GO0 path not controlled. P607(3)=0

Therapid feedrate valueisindependent for each axis, thus, the path is not controlled when
more than one axis move at the same time.

b) Vectored G00. P607(3)=1

When several axes move simultaneously, the resulting path is a straight line between the
initial and the final point. Feed will be set by the slowest axis.

a) P607(3)=0 b) P607(3)=1

MPTO01

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

In GOO movements, P4 machine-parameter can be used to identify whether the feedrate
override knob operates between 0% and 100% or is frozen at 100%.

The GO0 code freezesthetool radius offset (G41, G42). |.e., when it isworking with G41
or G42 and GO0 is programmed, the radius offset remains ineffective until GO1, GO2 or
GO03 is programmed again.

The code GO0 is modal and incompatible with G01,G02,G03 and G33. GOO function can
be programmed with G or GO.
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6.2.2. GOL. 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
theinitial point and thefinal point. The machine movesalong that path at the programmed
feedrate F.

The CNC calculates the feedrates of each axis so that the feedrate of the resulting path is
the programmed F.

Example:

Programming the X axis in diameters. Initial point X40 Z50.

MPTO2

N100 G90 GO01 X60 Z10 F300

The knob on the front panel of the CNC can be used to vary the programmed feedrate F
between 0% and 120% or between 0% and 100%, according to parameter P600(3).

If, during a GO1 movement, the ‘ Wy key is pressed, the movement will be performed at
twice the programmed feedrate if P600(3) is zero.

Function GO1 is modal and incompatible with G00,G02,G03 and G33.
Function GO1 can be programmed as G1.

When the CNC isturned on, after executing M 02/M 30, after an EMERGENCY or after
aRESET, the CNC assumes the GO1 code.
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6.2.3. G02/G03. Circular interpolation
G02: Clockwise circular interpolation.
GO03: Counter-clockwise circular interpolation.

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

The definitions of clockwise (G02) and counter-clockwise (GO3) have been fixed accor-
ding to the system of coordinates depicted below (right-hand or dextrogyratory system).

a) Parameter P600(1)=0

Machine axis direction

+7Z
+X
/—w . &w
&» G02
G03 G03
+ X
+7
b) Parameter P600(1)=1
Machine axis direction
+7
+ X
<\ ) c03 O Go2
o Goe2 G03
§ + X

+7

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

Functions G74,G75, or any canned cycle cancel G02/G03 functions.
Functions G02/G03 can be programmed as G2/G3.
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The block format to program a circular interpolation with cartesian coordinatesiis:

N4 G02 (GO3) X+/-4.3 Z+/-4.3 1+/-4.3 K+/-4.3

N4 : Block number

G02 (G03)  : It defines the interpolation

X+/-4.3 : Coordinate value of the arc’s final point along the X axis.
Z+/-4.3 : Coordinate value of the arc’s final point along the Z axis.
|+/-4.3: Distance from the arc’s starting point to the center along X axis.
K+/-4.3 - Distance from the arc’ s starting point to the center along Z axis.

| ,K Must be programmed with a sign. They must be programmed even when their value
isO.

The block format to program a circular interpolation with polar coordinatesis:

N4 GO2 (GO03) A+/-3.3 1+/-4.3 K+/-4.3

N4 : Block number

G02 (G03)  : It defines the interpolation

A+/-3.3 : Angle from the polar arc center to the arc’s final point.

|+/-4.3: Distance from the starting point to the arc’s center along X axis.
K+/-4.3 - Distance from the starting point to the arc’s center along Z axis.

When acircular interpolation is programmed in GO2 or G03, the arc’ s center is taken as
the new polar origin. Even when the X axis is programmed in diameters, | is always
programmed in radius.

If, during aG02/G03 movement, the ‘ W key ispressed, themovement will be performed
at twice the programmed feedrate if P600(3) is zero.
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6.2.3.1. Circular interpolation in cartesian coordinates by programming theradius
of thearc
The format is as follows:

In mm : G02(G03) X+/-4.3 Z+/-4.3 R+/-4.3
Ininches : G02(G03) X+/-3.4 Z+/-3.4 R+/-3.4

G02(G03) being the function which defines the circular interpolation direction.
X coordinate value of the arc’s final point along X axis.
Z coordinate value of the arc’s final point along Z axis.
R= Arc’sradius.

That meansthat the circular interpolation can be programmed with itsfinal point plusthe
radius instead of the center (I,K) coordinates.

If the arc is smaller than 180°, the radius will be programmed with positive sign and if it
is bigger than 180°, the sign will be negative.

.1/—'\
‘( .
)
- Pl (X2

X 8.
@Jf/g\-.\

N2

MPT04

If PO isthe starting point and P1 isthefinal point of the arc, for asame value of R, there
are four different arcs which pass through both points.

By combining thedirection (G02/G03) and thesign of R(+/-) therequired arcisidentified.
In thisway, the format of the programming of the drawing’s arcs is as follows:

Arc1G02 X Z R-
Arc2G02 X Z R+
Arc3G03 X Z R+
Arc4G03 X Z R-

XZ being the final point in cartesian coordinates.

Atention:

If an entire circle is programmed by the radius programming, the CNC
will display error 47, as there are infinite solutions.
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6.2.3.2. GO6. Circular interpolation with absolute center coordinates

By adding GO6 in ablock containing acircular interpolation, the coordinatesfor the center
of thearc (I,K) can begiven in absolute values. That is, referred to the part’ s datum point
instead of being referred to the arc’s starting point.

GO06 is not MODAL, therefore, it must be programmed every time absolute center
coordinates are to be used.

When programming in this way, the value of | must be either in diameters or radius
depending on the setting of machine parameter P11.
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Examples: Let us suppose that programming is in absolute coordinate values (G90) and
the X axis oneisin diameters. The arcs may be programmed in the following 4 ways:

1 1

A=194.036

MPTOS

V4
Starting point PO (X40 Z40)
Cartesian coordinates : N4 G02 X100 210140 K10
Polar coordinates : N4 G02 A194.036 140 K10
Radius programming : N4 G02 X100 Z10 R41.231
Programming with GO6 : N4 G02 G0O6 X100 Z10 1120 K50
2.
X A
I
z

Starting point PO (X60 Z60)

Cartesian coordinates : N4 G03 X140 720 1-10 K-50
Polar coordinates : N4 GO3 A78.69 1-10 K-50
Radius programming : N4 G03 X140 220 R50.99

Programming with GO6 : N4 G0O3 G06 X140 Z20 140 K10
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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: G0O4 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.

6.4. TRANSITION BETWEEN BLOCKS

6.4.1. GO05. Round corner (Does not wait for in position)

When operating on G05, the CNC starts to execute the next block of the program as soon
as the deceleration of the axes programmed in the previous block begins.

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: X in diameters. The starting point is X40 Z50

XA

N 110

N 100

MPTO7

N100 G90 G01 GO5 X80
N110 220
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Ascan beseenintheexample, theedgeswould remain roundedinthe case of two mutually
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 the theoretical and actual
profiles.

Function GO05 is modal and incompatible with GO7.

Function GO05 can be programmed as G5.

6.4.2. GO7. Squar e cor ner

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

Example: X in diameters. The starting point is X40 Z50
X A

40 | ————

\
\
} N 100
\
20— ——— T
\
\
\
\
|

MPTO08

N100 G90 G01 GO7 X80
N110 Z20

Thetheoretical and actual profilescoincide. Function GO7ismodal and incompatiblewith
GO05. Function GO7 can be programmed as G7. The CNC assumes function GO7 or G05
on power ON and after M02,M 30,EMERGENCY or RESET depending on the value
given to machine parameter P607(8).

. P607(8) = 0, it assumes GO7.
. P607(8) = 1, it assumes GO5.
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6.5. GO08. CIRCULAR PATH TANGENT TO PREVIOUS PATH

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

Format with cartesian coordinates:

N4 G08 X+/-4.3 Z+/-4.3 in mm.
N4 G08 X+/-3.4 Z+/-3.4 in inches.

N4 : Block number

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

X+/-3.4

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

Z+/-3.4

Format with polar coordinates:

N4 G08 R+/-4.3 A+/-4.3 in mm.

N4 G08 R+/-3.4 A+/-4.3 in inches

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.
R+/-3.4

A+/-4.3 : Angle (referred to polar origin) of the arc’s final point.

20 8025/8030 CNC PROGRAMMING MANUAL



Example: X in diameters
The starting point being X40 Z70, the programming of the following path is described.
- Straight line
- Arc tangent to the straight line
- Arc tangent to the previous arc
Its programming may be:
N110 G90 GO1 Z50

N120 G08 X80 Z30
N130 GO08 X110 Z15

X A

S5

40

20

Py

MPT09

The arcs being tangent, there is no need of programming the center coordinates (I,K).
When GO08 is not used, the programming will be:

N110 G90 GO1 Z50

N120 G02 X80 Z30120 KO

N130 GO3 X110 Z1510 K-15

The function G08 is not modal. It can be used every time an arc tangent to the previous
path is to be executed.

The previous path may be either a straight line or an arc.

The function G08 replaces G02 and GO3 only in the block in which it is written.

Atention:

infinite solutions. The CNC will display the error code 47.

A A complete circle cannot be executed by means of GO08, as there are
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6.6. G09. ARC PROGRAMMED BY THREE POINTS

By means of the G09 function acircular path (arc) may be defined, by programming the
end point and an intermediate point (theinitial point of the arc isthe starting point of the
movement).

In other words, an intermediate point is programmed instead of the center. Thisfeaturecan
be useful when apartisprogrammed in PLAY BACK and after writing G09 in the block
the machine can bemanually shifted to theintermediate point of thearcand pressENTER.
Then to the final point and press ENTER. In this way, the block will be stored in the
memory.

Cartesian coordinates (XZ plane)

N4 G09 X+/-4.3 Z+/-4.3 1+/-4.3 K+/-4.3

N4 : Block number.

G09 : Codeidentifying 3 point arc definition.

X+/-4.3 : X value of the arc’sfinal point.

Z+/-4.3 : Z value of the arc’sfinal point.

|+/-4.3 : X value of the intermediate point.

K+/-4.3 : Z value of the arc’ s intermediate point

Polar coordinates (XZ plane)

N4 G09 R+/-4.3 A+/-4.3 |+/-4.3 K+/-4.3

N4 : Block number.

G09 : Codeidentifying 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.
|+/-4.3 : X value of the intermediate point.

K+/-4.3 : Z value of the arc’ s intermediate point

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

Programming

of the X axisisin diameters.

L et us suppose that the starting point is PO(X60 Z70) and the end point of thearcis X120
Z20). The program block to define this arc will be:

N4 G09 X120 Z20 160 K50.

60|

30

MPT10

G09isnot modal. It isnot necessary to program the direction of the arc (G02,G03) when
GO09 is programmed.

Function GO09 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. G14,G15,G16. C AXISPROGRAMMING

These functions are only available on the TS model.

. G14. Activate C axisin degrees.
. G15. Machining of the cylindrical surface of the part (main plane C,Z)
. G16. Machining of the face of the part (Main plane C,X)

Oncethetypical turning operationsare completed, other operations, likethe milling of the
cylindrical surface and/or the face of the part, are necessary.

To avoid down-time which mean changing and clamping the part from one machine to
another the CNC can control the machine’s main leadscrew (C axis).

In thisway and by means of using alivetool, for example, amilling tool, it is possible to
machine a cylindrical or front surface of the part by carrying out linear (G1) and rapid
positioning moves (G00).
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G14. ACTIVATE THE C AXISIN DEGREES

Genera considerations:

Programming G14, the positioning of the C axis can be controlled if machine-
parameter P613(5)=1.

G14 must be programmed alone in a block.

When the C axis is activated by means of G14, the CNC executes automatically a
machine-reference-point search for that axis

When G14 is active, GOO and GO1 may be programmed between the C,X,Z axes.
When programming G14, G95 and G96 are cancelled.

When G14 is activated, M3 or M4 must be programmed to return to regular turning
operation.

MPTI11
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The C axis movement must be programmed in degrees and the feedrate F4 in degrees/
minute. The programming format is the following:

In millimeters : N4 C+/-4.3 X+/-4.3 Z+/-4.3
In inches i N4 C+/-4.3 X+/-3.4 Z+/-3.4

When being G14 activated, the following block is executed:
N4 G91 G01 C720 F500

The C axis will rotate two full revolutions resetting the count at every revolution and at
afeedrate of 500 degrees/minute.

Also possible:

N4 G91 G01 C720° X100 F500
ﬁlr4 G91 G01 C720° X100 Z100 F500
ﬁlr4 G91 G01 X100 Z100 F500
Klr4 G91 G01 C002° X100 Z100 F500
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When using G90 with this axis, the sign of the programmed value indicates the rotating
direction of theaxis; so, if the samevalueisprogrammed with two different signs, thefinal
point reached will be the same, but the rotation will be in opposite directions.

C 45

MPT12

Starting point

+
43" \\
$
/
/
— /
/

/

AN

But when working with G91, the values will be incremental from the previous point and
the programming will be similar to the one for a linear axis, except in degrees.

G 291

Starting point

MPT13
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G15. MACHINING OF THE CYLINDRICAL SURFACE OF THE PART (plane C Z)

G16. MACHINING OF THE FACE OF THE PART (main plane C X)

General considerations for the programming of both functions:
Either G15 or G16 must be programmed alone in the block.

By programming either G15 or G16, the tool radius compensation G41/G42 are
cancelled.

G15 and G16 cancel functions G95 and G96.

G14 must be active when programming either G15 or G16; otherwise, the CNC will
display error 51.

When either G15 or G16 are activated, no tool (Txx.xx) programming is possible.

Linear (GO1) interpolations and rapid positioning moves (G00) can be carried out both
in cartesian and polar coordinates.

To cancel G15 or G16, program G14.

Normal turning

ormeN

i turning 1

\M3/M4

/ \ CXZ, GO0, GO1 (C in degrees only)

Gl14

3% — 0/3

I
CX,G0,G1,G2,G3 (C in inches or mm only) , Gl \615 \ CZ,G0,G1,G2,G3 (C ininches or mm only)
615/M3/M4/T><>< Gl6/M3/M4/Tx.x
M2 /M30 Me/M30

g /V‘V‘DV‘ /EV‘Y‘DV‘
N N
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The treatment of the C axis in making a program for machining cylindrical and face
surfacesis similar to alinear axis. Therefore, with functions G15 or G16 active, C axis
movements are programmed in millimeters or inches and the feed velocity (F4) in
millimeters/minute or 0.1 inches/minute in accordance with the measurement system
used. Programming is made asif it were amilling machine, the C axis coordinates being
programmed in millimeters or inches on the surface of the part, are calculated and
converted into degrees by the CNC to be able to do the machining.
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G15. MACHINING ON THE CYLINDRICAL SURFACE OF THE PART (main plane
C2)

When G15isprogrammed, in order to convert the programmed val uesfrom inches or mm
into degrees, the CNC will assume as radius the distance from the tip of the tool to the
rotation center line (XO0).

The origin point of the defined plane is the one corresponding to the C axis machine-
reference point.

C Z and X can be programmed simultaneously.

Example:
I:I

'x

R
7
Ca
20R
d w 1w 1 =z

Gl4 ;Activate the "C" axis in degrees
G15 ;Machine the cylindrical surface
G90 G01 C0 zZ70 ;Position at starting point
G91 X-4 ;Penetrate
G90 C15.708
C31.416 2130
C39.270
C54.978 2190
C70.686
C86.394 2130
C94.248
C109.956 270
C125.664
G91 X4 ;Withdraw

M30
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G16. MACHINING OF THE FACE OF THE PART (main plane C X)

It should be bornein mind that when the G16 functionisactive, the coordinates of the axes
must be programmed like a milling machine, i.e., the machine parameter P11 will not be
borne in mind where it isindicated, if the X axisis programmed in Radii or Diameters.

Observe in the example that the X coordinate of the N40O block; (X60) and that of the
N490 (X 30) block corresponding to the same point.
C Z and X can be programmed simultaneously.

Example: Let’s suppose that the programming of the X axisisin diameters.

i
R

@Hz

/

X30

MPT16
|
—_
o

N——
N400 GO X60 Z-2

N410 G14

N420 G16

N430 G1 G90 X15 F1000
N440 C-10 X0

N450 X-12

N460 C10

N470 X0

N480 CO X15

N490 X30

N500 G14

N510 GO X100 Z200
N——
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PROGRAMMING THE PREVIOUS PATH

Another example of C axis programming in G16 (main plane CX)

N10
N20
N30
N40
N50
N60
N70
N80
N9O0

Gl4

GO G90 X022

Z-95

G16

G1 G91 C10 X20 F500
X30

C-20

X-30

G90 C10 X-20 FO

N100 G91 X-30 F500
N110C-20

N120X30

N130G90 GO X0 FO
N140G14

N150G90 GO Z100
N160M30

—

32
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6.8. G25. UNCONDITIONAL JUMP/CALL

The function G25 can be used to jump to another block of the current program.It is not
possible to program more information in the same block as the G25 function is program-
med. There are two possibilities:

Format a) N4 G25 N4

N4 - Block number
G25 - Code for unconditional jump
N4 - Number of the block the jump isaimed at

When the CNC readsthisblock, it jumpsto the targeted block and the program continues.
Example:

NO GO0 X100
N5 Z50
N10 G25 N50
N15 X50
N20 Z70
N50 GO1 X20

When the block 10 isreached, the CNC jumpsto block 50 and then the program continues
until it is finished.

Format b) N4 G25 N4.4.2

N4 —> Block number
G2s5 —» 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 jumps to the block identified between the N and the
first decimal point. Then, it executes the section of the program between the mentioned
block and the one identified between the two decimal points as many times as set by the
last digit. This digit may have a value between 0 and 99, unless it is programmed by a
parameter, in which case the limits are 0 and 255. If only N4.4 is written, the CNC will
assume N4.4.1. When the execution of this section isfinished the CNC goesto the block
after the one in which G25 N4.4.2 was programmed.
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Example:

NO GO0 X10

N5 Z20
N10 GO1 X50 M3
N15 GO0 ZO

N20 X0

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 the block 30.

Functions G26,G27,G28,G29 and G30 (conditional jumps/calls) will be described in the
corresponding Chapter of this manual: PARAMETRIC PROGRAMMING. OPERA-
TIONSWITH PARAMETERS.

6.9. G31-G32. STORAGE AND RETRIEVAL OF PART PROGRAM’SDATUM POINT

G31: Store current 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.

This feature is intended to simplify the operation with multi- datum part programs. A
datum point can be stored any time and later retrieved by G32. Meantime, different datum
points can be used by means of G92 or G53-G59. No other function can be programmed
in ablock in which G31 or G32 is programmed. The format is:

N4 G31
N4 G32

N4  : Block number
G31 : Keep the current coordinate origin
G32 : Recover the coordinate origin kept by G31
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Example:

X A

60 +

O

MPT17

Programming of axis X in diameters. Starting point X120 Z120.

N110 X60 Z100........c.ccevuvveennne (Approach to the part)

N120 G31.....oevviiiiiieeiiiieeee e (Keep the origin coordinates)
N130 G92 X0 Z0 .....evvvveeeennns (Zero offset)

N140 GO1 X0 Z-10 .............. (Machining)

N150 G02 X0 Z-20R5 ......... (Machining)

N160 G25 N130.150.3 .......... (Machining)

N170 G32 ..o (Recover theinitial origin)
N180 GO0 X120 72120 ........... (Return to the starting point)

8025/8030 CNC PROGRAMMING MANUAL

35



6.10. G33. THREADCUTTING

Longitudinal frontal and tapered threads can be cut using G33 function. To apply this
function it is necessary for the machine to have a rotary encoder in the spindle. G33 is
modal, i.e., once programmed it is maintained. It is cancelled by GO0, G01, G02, GO3,
M02, M30, EMERGENCY or RESET.

Longitudinal thread

It can be programmed by means of:

N4 G33 Z+/-4.3 K3.4 (mm)
Z+/-3.4 K2.4 (inches)

where:

N4 : Block number

G33 . Threadcutting code

Z+/-4.3 (Z+/-3.4)  : Final coordinate of the thread along Z axis
K3.4 (K2.4) : Thread pitch along Z axis

The Z value will be absolute or incremental depending on whether G90 or G91 has been
programmed. If the function G33 is active, the F feedrate speed cannot be altered by
turning the FEEDRAT E knob, whose value will be frozen at 100%.

Frontal thread (scroll)
It can programmed as follows:

N4 G33 X+/-4.3 13.4 (mm)
X+/-3.4 12.4 (inches)

N4 : Block number

G33 : Threadcutting code

X+/-4.3 (X+/-3.4)  : Final coordinate of the thread along X axis
13.4 (12.4) : Thread pitch along X axis

The X value will be absolute or incremental depending on whether G90 or G91 has been
programmed.
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Tapered thread

It can be programmed as follows:

N4 G33 X+/-4.3 Z+/-4.3 13.4 K3.4 (mm)
X+/-3.4 Z+/-3.4 12.4 K2.4 (inches)

N4 : Block number

G33 : Threadcutting code

X+/-4.3 (X+/-3.4)  : Final coordinate of the thread along X axis
Z+/-4.3 (Z+/-3.4)  : Final coordinate of the thread along Z axis
13.4 (12.4) : Thread pitch along X axis

K3.4 (K2.4) : Thread pitch along Z axis

The X and Z valueswill be absolute or incremental depending on whether G90 or G91 has
been programmed.

Only one pitch value (1,K) need be programmed. The CNC will calculate the other one.
Thus:

N4 G33 X+/-4.3 Z+/-4.3 13.4 (mm)
X+/-3.4 Z+/-3.4 12.4 (inches)

or,

N4 G33 X+/-4.3 Z+/-4.3 K3.4 (mm)
X+/-3.4 Z+/-3.4 K2.4 (inches)

Can be programmed.

Nevertheless, both pitch values (I and K) can also be entered to force the CNC to cut the
tapered thread with a pitch different from the one the CNC would have cal culated.

Atention:

The following error will normally produce incorrect pitches at the
starting and ending points of the threadcut. The threading length should
therefore be longer than required to avoid defective parts.
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EXAMPLES:

a) Longitudinal thread

Cutting of alongitudinal thread of 5 mm pitch and 2 mm depth.

40

16
Y

60

30

60

MPT18

+X Y

The tool is positioned at X60 Z60 (X in radius).

Absolute coordinates

NO GO0 G90 X18 Z53
N5 G33 Z7 K5

N10 GO0 X60

N15 Z60

I ncremental coordinates

NO GO0 G91 X-42 Z-7
N5 G33 Z-46 K5

N10 GO0 X42

N15 Z53
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b) Tapered thread

Cutting of atapered thread of 5 mm pitch along Z axis and 2 mm depth.

30

240
$36.5
216

10

31255

MPT19

+XY

60

=

Let us assume that the tool is positioned at X60 Z60 (X in radius).

Absolute coordinates

NO GO0 G90 X12,75 Z52
N5 G33 X18,25 Z8 K5
N10 GO0 X60

N15 Z60

Incremental coordinates

NO GO0 G91 X-47,25 Z-8
N5 G333 X6 Z-44 K5
N10 GO0 X41,75

N15 Z52
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¢) Thread coupling

Using GO5, different threads can be coupled in a continuous way on the same part.

A longitudinal and atapered thread of 5 mm pitch and 2 mm depth must be coupled.

940
$37.6
916

v ]

' 4
=
[0}

20
J

MPT20

+X

Let us assume the tool is positioned at X60 Z60 (X in radius).
Absolute coor dinates
NO GO0 G90 X8 2Zz57

N5 G33 GO05 Z35 K5
N10 X18
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6.11. G36. AUTOMATIC RADIUSBLEND

Thisfunction rounds the corners with aprogrammed 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 or R3.4).

Examples: X in diameters

1. Straight-straight rounding

X A

40 | -

10

MPT21

Ny

Starting point X20 Z60

N100 G90 G01 G36 R10 X80
N110 Z10
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2. Straight-arc rounding

MPT22

Starting point X20 Z60

N100 G90 G01 G36 R10 X80
N110 G02 X60 Z10120 K-30

3. Arc-arc rounding

XA

30 |

MPT23

Starting point X60 Z90

N100 G90 G02 G36 R10 X60 Z50 R28
N110 X60 Z10 R28
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6.12. 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 is not modal, i.e., it has to be programmed every time two paths are to be
linked tangentially. There paths may be straight-straight or straight-arc. Theradius, R4.3
in mm or R3.4 in inches, of the entry arc must be programmed following G37.

The value of the radius must be positive.

That programming has to be carried out in the block which incorporates the movement
whose path is to be altered. The movement must be rectilinear (GO0 or G01).

When G37 R4.3 is programmed in ablock in which acircular movement (G02 or GO3) is
incorporated, the CNC will display the error 41.
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Example: X in radius

X A

MPT24

~NY

Let us assume that the starting point is X20, Z60, program:

N100 G90 GO01 X20 Z30
N110 GO3 X40 Z10 R20

In the same example, if we want to program atangential entry, describing an arc of 5
mm radius, program:

N100 G90 G01 G37 R5 X20 Z30
N110 GO3 X40 Z10 R20

40 |

20 |

PMT2S

A
\ |
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6.13. G38. TANGENTIAL EXIT ON COMPLETION OF MACHINING
The preparatory function G38 can be used to link two paths tangentially without having
to calculate the intersection points.

Function G38 is not modal; i.e., it has to be programmed every time two paths are to be
linked tangentially. These paths may be straight-straight or straight-arc.

Theradius R4.3 in mm or R3.4 in inches, of the exit arc must be programmed following
G38. The value must be positive.

The path of the subsequent block must be rectilinear (GOO or GO01), to enable the
programming in a G38 block.

If the subsequent path is circular (G02 or G03), the CNC will display error 42.

8025/8030 CNC PROGRAMMING MANUAL 45



Example: Programming the X axisin radius

X A

PMT26

™Y

L et us assume the starting point is X10, Z50. Program:

N100 G90 G02 X30 Z30 R20
N110 GO1 X30 Z10

Inthe same example, if wewant to program atangential exit by describing thearc of 5mm
radius, program:

N100 G90 G38 R5 G02 X30 230 R20
N110 GO1 X30 Z10

X A

MPT27

N
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6.14. 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 achamfering is need. It must be
programmed in the same block as the movement whose end must be chamfered.

Usethe code R4.3 (R3.4) always positive to program the distance between the final point
programmed and the point in which the chamfer is to start.

Example: X in diameters

o0

40

10

MPT28

Ny

Starting point X20 Z80

N100 G90 GO01 G39 R10 X80 Z60
N110 X100 Z10
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6.15. TOOL RADIUS COMPENSATION

In normal turning work the path of the tool has to be calculated and defined taking its
dimensions into account so as to obtain the required dimensions of the part produced.

Tool compensation enables the contour of the part to be programmed directly without
taking the dimensions of thetool into account. The CNC automatically cal culatesthe path
to befollowed by thetool, based on the contour of the part and the tool dimensions stored
in the tool table.

Every time a tool (T2.2) is selected the CNC automatically applies the tool length
compensation (X,Z,l,K) stored in the table, without having to program any G code. If
P604(5) is 1 the tool length compensation is effective when M 06 is executed.

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

+X
Parameter P600(1) = 0 and axes

+Z
+7

Parameter P600(1) = 1 and axes l—>
+X

MPT29

G41: G42:

Thetool ison the part's Thetool ison the part's
left side as seen right side as seen
following the direction following the direction

of the movement. of the movement.
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If parameter P600(1) = 0 and axes l—>

or parameter P600(1) = 1 and axes +x

G41 operates as G42 and vice versa. +Z

The CNC hasatable of up to 32 tool offsets comprising for each tool length (X,Z,l,K) and
radius (R) values plus location codes (F). The compensation values must be stored in the
tool offsets mode (8). The values of |,K can also be checked and modified, without
stopping the execution of a program (see Operation Manual). The tool table can also be
loaded by using G50 in the program.

The max. values are:

X,Z (tool length) +/- 8388.607 mm (+/-330.2599 inches)

I,K (tool length offsets) +/-32.766 mm (+/-1.2900 inches)

R (Radius) 1000.000 mm (39.3700 inches)

The location code of the tool (F) is also necessary to perform radius compensation.
Possible codes are FO-F9 (see figure).

The compensation is made effective by means of G41 or G42 and acquiresthetable value
selected by code Txx.xx (Txx.01-Txx.32). If Txx.xx has not been programmed, the CNC
assumes the value T00.00 which corresponds to a tool whose dimensions are zero.

FunctionsG41 and G42 aremodal (persistent) and are cancelled by G40,M 02,M 30 aswell
asby an EMERGENCY or by ageneral RESET.

The CNC applies tool length compensation (X,Z,1,K) as soon as a tool (Txx.01) is
programmed, unless P604(5) is 1. In this case the compensation is effective after M 06.

Atention:
/'\ The values of |, used to offset tool wear, must be entered in diameters.
[
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LOCATION CODES

Code "0" and "9"
X+
Eachaxisorientationissel ected by P600(1)
as described on page 48
/+
P=0
Code"1"
xF Code"7"
C C

/+ 7+

Code "2"
X+

/+ 7+

MPT32

P600(1)=0 . PBOO(1)=1

P: Tool tip
C : Tool nose radius center
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Note: Graphics always displays the theoretical tool tip (or the part surface when in dry run

theoretical path) aso mode (0, 1, 2).

Code 4

+C

MPT33

P600(1)=0

Code 4

+C

P600(1)=1

X+
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6.15.1. Selection and initiation of tool radius compensation

The code G41 or G42 must be used to initiate compensation.

Either the block in which G41/G42 is programmed or a previous block must include
programming of function Txx.xx (Txx.00- Txx.32) to select from the tool table the
correction value to be applied. If no tool is selected, the CNC assumes the value T00.00.

A

Atention:

Tool radius compensation selection (G41/G42) can only be carried out
when GO0 or GO1 (rectilinear movements) is active.

If the first call for compensation is made when G02 or GO3 are active,
the CNC will display error code 41.

The next page illustrates various cases of initiation of tool radius compensation.

52
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Compensated path

Programmed path

MPT34
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MPT3S
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6.15.2. Operating with tool radius compensation

The graphs below illustrate the various paths followed by a tool controlled by a CNC
programmed with radius compensation.

~____ e Compensated path
R
{ — Programmed path
———— = ———CP

MPT36
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/ Compensated path
— Programmed path

-
i ~~
o
=

56

8025/8030 CNC PROGRAMMING MANUAL



MPT38

Compensated path
. p p
—Programmed path

8025/8030 CNC
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Compensated path

Programmed path

r———#————p-———CP.
[«

— PP,

-—————CP

PP,

MPT39

58
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6.15.3 Tool radius compensation freeze with GO0

When achange from G01,G02,G03 to GO0 is detected by the CNC, the tool is positioned
tangent to the line perpendicular to the path at the final point of the block previousto the
one in which GO0 is programmed.

MPT40

The same precess is applied when a block with G40 without movement is programmed.
The following GO0 movements are carried out without tool radius compensation.

When achange from G00 to G01,G02,G03 is detected the CNC applies the same process
as when the tool radius compensation is initiated.

6.15.4. Cancellation of radius compensation

Radius compensation cancellation is achieved by function G40.

It should be bornein mind that radius compensation cancellation (G40) can only becarried
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 error 48.

The following is atable of various cases of cancellation of compensation.
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Compensated path

Programmed path

5—'47 -—_————— — — — — —_—— — — — — — (: FD
R R
! P.P.
\ R
\
\
\
\ Y
\
\
\
\
\
\
R
[ — — — — — —— — — — — — — — — CP
// )
o — P.P.

MPT41
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MPT42
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6.16. 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 functionis
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 machine parameter 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 M ODAL . When the CNC is switched on, after executing
MO2, M30, Reset or Emergency, the CNC assumes the G48 function.

6.17. 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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6.18. G50. LOADING OF THE VALUESIN THE TOOL OFFSET TABLE

The different tool values can be either altered or entered in the table by using G50.

There are many method to program the function G50:

a) Entering of all the values

By meansof theblock N4 G50 T2 X+/-4.3Z+/-4.3F1R4.31+/-2.3K+/-2.3mm X+/
-3.4 Z+/-3.4 F1 R2.4 1+/-1.4 K+/-1.4 inches

Thevaluesdefinedby X,Z,F,R,l,K areloaded inthetool offset tabledirectionidentified
by T2.

N4 - Block number

G50 - Tool offsets loading code

T2(T01-T32) - Tool offset table direction

X+/-4.3 (X+/-3.4) - Tool length along X axis

Z+/-4.3 (Z+/-3.4) - Tool length along Z axis

F1 (FO-F9) - Location code of the tool

R4.3 (R2.4) - Tool nose radius

[+/-2.3 (I1+/-1.4) - Tool wear offset along X axis (diameters)
K+/-2.3 (K+/-1.4) - Tool wear offset along Z axis

The values of X,Z,F,R,I K replace the values previously existing in the T2 direction.

b) If only one or some of the values are to be altered, program the mentioned values
following G50 T2. The other values won’t be altered.

Programming this way, the following aspects must be taken into account:

- When X or Z both are programmed without programming (1,K), thelengths (X,Z) are
replaced in the table by the new values and the relevant wear offset values, | or K or
both are reset.

- When 1 +/-2.3 or | +/-2.3 K+/-2.3 are programmed following G50 T 2, they are added
or subtracted from the previous val ues recorded.

No more information can be programmed in the block containing G50.
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6.19. G51.ALTERATIONOFTHE | AND K VALUESOF THE ENGAGED TOOL
By meansof the G51 functionthel ,K valuesof thetool engaged may beartificially altered
but the values recorded in the table are not affected.

The block N4 G51 |+/-2.3 K+/-2.3 (mm)
|+/-1.4 K+/-1.4 (inches)

artificially alters the values of | K.

N4 - Block number
G51 - Tool dimensions alteration code

|+/-2.3 (1+/-1.4) -Valueto be added to or subtracted from the value of | being actually
used by the CNC to offset the engaged tool.

K+/-2.3 (K+/-1.4) -Value to be added to or subtracted from the value of K being actually
used by the CNC to offset the engaged tool.

These values do not modify the table; i.e. next timethis particular tool isprogrammed the
CNC will again assume the values recorded in the table disregarding the modification
entered via G51.

No more information can be programmed in the block containing G51.
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6.20. G52. COMMUNICATION WITH THE FAGOR LOCAL AREA NETWORK
The communication between the CNC and the rest of the LAN NODES is carried out to
registers in complement to two.

These registers may be double (D) or single (R).

Next, the different command formats are 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 theCNC toaregister
of another LAN NODE.

G52 N2 R3 P3
or,
G52 N2 D3 P3

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).

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 P3 R3
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:
A To access a PLCI register, indicate the number of the node occupied

by the CNC+PLCI.

d) Sending atext 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 this type of blocks, the different operations of several LAN nodes can be
synchronized.

Atention:

/'\ Dueto any error at the FAGOR LAN occurring during the execution, the
° CNC will display the corresponding error code.

More information on the FAGOR LOCAL AREA NETWORK isfound in the
INSTALLATION AND START-UP MANUAL, chapter INCORPORATION OF
THE 8025/30 CNC intothe FAGOR LOCAL AREA NETWORK.
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6.21. 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
tableand arereferred to themachinereference zero. Thevaluescan beenteredin operation
mode 8 via the keyboard or by program, using codes G53-G59.

To display the G53-G59 table press OP MODE 8, then key 8 and finally key G.

Operation of G53-G59, these functions can be used in two different ways:

Format a) To load the zero 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 G5?
V+/-3.4W+/-3.4) X+/-3.4 Y +/-3.4 Z+/-3.4 (inches) the valuesidentified by 4th, 3rd,X,Z
are loaded in the table address defined by G5? (G53-G59).

N4 : Block number

G5? . Offset code (G53,G54,G55,G56,G57,G58,G59).

4th+/-4.3 : Zero offset value referred to the machine
4th+/-3.4  reference zero on the 4th axis.

3rd+/-4.3 : Zero offset value referred to the machine
3rd+/-3.4  reference zero on the 3rd axis.

X+/-4.3 : Zero offset value referred to the machine
X+/-3.4 reference zero on the X axis.

Z+/-4.3 : Zero offset value referred to the machine
Z+/-3.4 reference zero on the Z axis.

G53 only : Called by part program
Made active by program

G53 X, Z, etc.: Modified and made active by the part program.
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. Incremental loading of the values

Block N4 G5? (H+/-4.3) L+/-4.3 H+/-4.3 1+/-4.3 J+/-4.3 K+/-4.3 in mm or N4 G5? L +/-
3.4H+/-3.41+4/-3.4 J+/-3.4K+/-3.4ininches, incrementsby anamount H, |, 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
L+/-3.4 V value previoudly stored in the table.
H+/-4.3 : Amount added or subtracted to the
H+/-3.4 W value previously stored in the table.
1+/-4.3 : Amount added or subtracted to the
1+/-3.4 X value previously stored in the table.
K+/-4.3 : Amount added or subtracted to the
K+/-3.4 Z 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) P616(4)=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 G57? position of the zero offset table (G53-G59).

N4 : Block number

G57?: (G53,G54,G55,G56,G57,G58,G59):

(Memory address in which the zero offset values are stored.)

Case 2) P616(4) =1

When afunction of the type G54 .... G58 is executed, the zero offset applied to each axis
will be the value indicated in the table (G54... G58) plus the value indicated in position
G59 of the table.

It does not affect G53.
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Example:
G55 G54 GS3
+XA

180

140 7/ N NN N N

A
30
90

130
150
170

340

370

390

430

470

490

510
+
N

MPT43

-X7

Thetool islocated in X200 Z2530. X axisin radius and the machine-reference point is X0
Z0.

In the G53/G59 table we will enter:

G53 X0 Z340
G54 X0 Z170
G55 X0 Z0

The programming of the theoretical path will be:

N10 G90 GO01 F250
N20 G53

N30 X1402Z7170

N40 Z150

N50 X160 27130

N60 GO3 X160 Z90 10 K-20
N70 GO08 X160 Z50
N80 GO01 X180 Z30
N9O Z0

N100 X140

N110 G54

N120 G25 N30.100.1
N130 G55

N140 G25 N30.90.1
N150 GO0 X200 Z530
N160 M30
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6.21.1. G59 as additive zero offset

If P616(4) =1 When a G64-G59 function is executed the zero offset applied to each
axiswill be the value indicated in the table (G54....G59) plus the value
indicated in position G59 on the table. It does not affect G53.

If P616(4)=0 Inthiscase, the zero offset whichisappliedto each axiswill bethevalue
indicated on the table.

6.22. G65. |INDEPENDENT AXISEXECUTION

Withfunction G65 it ispossibleto move oneaxisindependently while other axesarebeing
interpolated.

In the following program:
NO G65 Y100 F1

N10 GO01 X10 Z5 F1000
N20 GO01 X20

When executing block "NQ", the Y axis starts moving at a feedrate of F1. Then, block
"N10" startsexecuting the XZ interpolation at F1000 whiletheY axiskeepsmoving at F1.

If " P621(4)=0", the CNC executes block "N20" once "N10" is completed regardless of
whether "NO" is completed or not (Y axis has reached position or not).

If " P621(4)=1",the CNCwaitsuntil blocks"NO" and "N10" are completed (all axeshave
reached position) before executing block "N20".

6.23. 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.

70 8025/8030 CNC PROGRAMMING MANUAL



6.24. G72. SCALING

Code G72 allowsthe machining of parts of similar shape but different size using the same
program. G72 must be programmed alone in a block.

Format: N4 G72 K2.4

N4 : Block number

G72 : Scaling code

K2.4: Value of scaling factor

Min. value K0.0001 (X0.0001)
Max. value K99.9999 (X 99.9999)

All coordinate values programmed after G72 will be multiplied by K until the scaling is
cancelled.

To cancel the scaling factor one only has to define another K1 scaling factor or after
M02,M30, EMERGENCY or RESET.

X |

P
B
y
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6.25. G74. MACHINE -REFERENCE SEARCH

When G74 is programmed in a block, the CNC moves the axes to the machine-reference
point.

There are two possible cases:

a) Two axes standard referencing (X Z). Only G74 programmed in the block. The CNC
moves first the X axis and then the Z axis.

b) One or two axes referencing (Z X). If machine reference search isrequired in an order
other than the above, G74 is programmed, followed by the axesin the required order.

No other function can be programmed in a block in which G74 is programmed.
When the axis moved reaches the machine-reference point, the CRT displaysthe distance

between the mentioned point and the last part's zero programmed, minus the tool
dimension along the relevant axis (X or Z).
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6.26. PROBES

6.26.1. 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.

6.26.2. Characteristics
Probes are of modular construction for better adaptation to the needs of the user. This
system consists of afeeler, probe, transmission system and interface.
The feeler is the part which enters into contact with the surface.
They are provided with a system to absorb impact with the surface.
Thetip of theprobeincludesthefeeler. They are of solid and compact constructionin order
to protect the feeler. 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

8025/8030 CNC PROGRAMMING MANUAL 73



Cabling: The signal istransmitted through the cable. Its most important disadvantage is
its rigidness in moment. It is used in lathes and machining centers for final adjustments
of toolswhere the probe has afixed measuring position and the tools are brought close to
the probes. Itisalso used in digitizing systems.

Inductive: It allows greater ease of movement. Thesignal 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 outside thework area. Its applications are the same
as those of the inductive probe.

6.26.3. 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 probe cycleswhich 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 TS CNC the system generates CNC programs
automatically enabling the machining of complex parts with a great deal of reliability.

It isrecommendable to use an interface which is an 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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6.26.4. G75. Probing

G75 prepares the CNC to receive the signals coming from a measuring probe.

Format: N4 G75 X+/-4.3 Z+/-4.3 in mm
N4 G75 X+/-3.4 Z+/-3.4 in inches

The axes will move until the probe signal is received. 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 axeswill be displayed until the probe signal isreceived.

If the axes arrive in position before the probe pins the part the CNC will give error code
65 if so decided by machine parameter. After executing this block, the values of the
different axes can be allocated to parameters. The combination of this feature with
mathematical operations with parameters allows the creation of special subroutines to
measure parts or tools.

The CNC assumes functions G0O1 and G40 after a G75 block.

The CNC allows the tool lengths (X,Z) to be measured using a probe.

Refer to the OPERATING MANUAL.

The TS offers several probing canned cycles which are described next.

8025/8030 CNC PROGRAMMING MANUAL 75



6.26.5. G75 N2. Probing canned cycles

The TS model offers several probing canned cyclesto measure tool and part dimensions.
The programming format is as follows:

G75N* P?=K?P?=K?
The figure after N defines the probing cycle to be executed.
The CNC’s probing canned cycles are:

NO: Tool calibration

N21: Probe calibration

N2: Part measurement in X axis

N3: Part measurement in Z axis

N4: Part measurement in X axis and tool correctionin X axis
N5: Part measurement in Z axis and tool correction in Z axis

After N*, the calling parameters P?=K? must be programmed.

P1: Theoretical X value

P2: Theoretical Z value

P3: Safety distance

P4: Probing feedrate

P5: Tolerance

P6: Table number of the tool to be calibrated

GENERAL CONSIDERATIONS
If any parameter that correspondsto acycleis not programmed, the CNC will assume
the 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 to P99.

P1 must be programmed in radius or diameters depending on the setting of machine
parameter P11.

Parameters P3 and P5 must always be programmed in radius.
Parameter P3 must be greater than zero.
Parameter P5 must be equal or greater than zero.

Error 3 will be issued if one of these two conditions are not met.
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BASIC OPERATION

The movements of the axes during a probing cycle are:

Approach

It is executed in rapid mode GOO from the starting point of the cycle to a safety distance
P3 away from the theoretical value.

Probing

It is executed at a feedrate determined by P4 until the CNC receives the probe signal. If
before moving a maximum distance of 2P3 the CNC has not received the probe signal,
error 65 will be displayed and all axes will be stopped.

The CNC will not display the movement of the axis until it receives the probe signal and
the FEEDRATE knob will have no effect on the feedrate which will be fixed at 100%
Withdrawal

Once the probing corresponding to selected cycle is finished, the axes will withdraw, in
rapid move GO0, back to the starting point.

Depending on the selected cycle, the CNC will update, if necessary, the tool 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.

To access the parameter table whileon AUTOMATIC, SINGLE BLOCK, TEACH-IN
or DRY RUN,

key in: [PARAMETERS]

and press the arrow keys until the desired parameter is displayed.
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The exit conditions of all probing cycles are: GO0, G07,G40,G90

The type of probe used in this cycles may be either one located in afixed position on the
machine (used to calibrate the tools) or one placed on the turret (used to measure parts).

The latter probe will act asif it were atool and must be calibrated prior to the execution
of the cycle and the X,Z,F,R, values entered in the appropriate tool table position.

While executing aprobing canned cycle, if the CNC receivesthe probe signal without the
probing movement itself being executed, it will issuean error 65 stopping all axes(collision).

When the probe uses an infrared system to send the signal, it isnecessary to indicate, with
machine-parameter P116, which M function must the CNC send to activate the probe.

This M function will be activated by the CNC at the beginning of the probing cycle and
must be cancelled by programming another M function.
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NO. TOOL CALIBRATION CYCLE

To execute thiscycle, aprobe must be placed in afixed position on the machine and with
its sides parallel to the axes.

The CNC must know this position on each axisand with respect to the machine-reference-
zero. These values must be entered in the following parameters:

P902 Minimum (X 1) value according to the X axis (in radii)
P903 Maximum (X2) value according to the X axis (in radii)
P904 Minimum (Z1) value according to the Z axis
P905 Maximum (Z2) value according to the Z axis

X A
POO3MXpo |
PROBE
|
POl 0L
l' _—
Z

MPT45
PO04CZy0l .
PO0S(Zool .

Thetool must be previously calibrated with its approximate values already entered in the
tool table.

Once the tool has been selected, it can be calibrated by executing this cycle.

Cycle programming format:

G75 N0 P3=K— P4=K —

G75N0 =Tool calibration cycle code.
P3 = Safety distance (in radius).
P4 = Probing feedrate.

The CNC will execute one or two probings depending on the tool’ s location code F. (see
fig.)

Tools with FO or F9 location codes cannot be calibrated with this cycle, only manually.
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The tool movements depending on its location code are described below.

A

Proke

MPT47

>

MPT48
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,,,,, . _ _ _ _ _ Startin
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|
I
!
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!
=
| B
P3
,,,,, T _ _ _ _ Startinh
[ point nna

Feed in GOO
Feed in P4
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- Storting
| r -— point

,,,,,, Feed in GOO
Feed in P4

MPT49

The cycle ends by positioning the tool in the starting point having updated the tool
dimensions in the tool table (P6).

The correction values | and K are set to zero.

Also, Parameters P93 and P95 will indicate:

P93 = Real length minus theoretical length of the tool on the X axis (in radius).
P95 = Real length minus theoretical length of the tool on the Z axis.
The P93 value will always be indicated in radii.
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N1. PROBE CALIBRATION CYCLE
Thiscycleisused to calibrate the sides of the probe whichisplaced in afixed position on
the machine and used to calibrate the different tools.

The approximate values of the sides of the probe are given to the CNC by entering them
in the machine parameters P902, P903, P904, P905.

A tool will beused whose exact valuesare entered in thetool table. It must be sel ected prior
to the execution of this cycle.

cycle programming format:

G75N1 P3=K— P4=K —

G75N1 = Probe calibration cycle code.
P3 = Safety distance (in radius).
P4 = Probing feedrate.

The different movements of this cycle are identical to those described for the tool
calibration cycle NO.

Once the cycleis ended, the CNC’ s parameter table will show:

P90 = X value of the probe’s measurement (in radius).
P92 = Z value of the probe’ s measurement.

Knowing these values and the probe’ s dimensions, the operator must cal cul ate the values
of the other sides of the probe and update, with those values, the machine-parameters
P902, P903, P904 and P905.
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L et us suppose that the tool used for this cycle has known dimensions and alocation code
of F3 and the probe is a square of 40 mm on each side.

MPT50

Machine-parameter P902 = P90 - 40
Machine-parameter P903 = P90
Machine-parameter P904 = P92 - 40
Machine-parameter P905 = P92

Torunthe probing cyclesN2, N3, N4, and N5 described next, aprobewill be used placed
onthetool turret. The probe must be previously calibrated, by meansof NO probing cycle,
for example, and its dimensions entered in the pertinent tool table.

X - Length in the X axis.

Z - Length in the Z axis.

F - Location code.

R - Radius of the probe’stip (ball).

The location code to be entered in the tool table will depend on which sides were used to
calibrate the probe.
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N2. PART MEASUREMENT CYCLE FOR THE X AXIS

Cycle programming format:

G75N2 P1= K— P2= K— P3= K— P4= K—

G75N2 =X axis measurement cycle code.

Pl = Theoretical X value of the point to be probed.
P2 = Theoretical Z value of the point to be probed.
P3 = Safety distance (in radius).

P4 = Probing feedrate.

P1 will bein radius or diameters depending on the setting of machine-parameter P11.

,,,,,,,,,, Starting point

Theoretical dimension P ¢ \?
P1

Real dimension

P

Feed in GOO

Feed in P4

MPTS2

Once the cycle is ended, The CNC’s parameter table will show:
P90 = Real value measured on the X axis.
P93 = Measurement error.

The values of P90 will bein radius or diameters depending on the setting of the machine-
parameter P11.

The values of P93 will always be in diameters.
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N3. PART MEASUREMENT CYCLE FOR THE Z AXIS.

Cycle programming format:

G75N3 P1= K— P2=K— P3=K-- P4=K—

G75N3 = Z axis measurement cycle code

Pl = Theoretical X value of the point to be probed
P2 = Theoretical Z value of the point to be probed
P3 = Safety distance

P4 = Probing feedrate

-

Starting point
|

Theoretical dimendion

v/ /S S S Real dimension

I

¢ \
\
|
\
|
|
s

wW

|-
- Feed in GO0
Feed in P4

MPTS3

Once the cycleis ended, The CNC’s parameter table will show:
P92 = Real value measured on the Z axis.

P95 = Measurement error.
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N4.PART MEASUREMENT AND TOOL CALIBRATIONCYCLEFORTHEXAXIS

Cycle programming format:

G75N4 P1= K— P2= K— P3=K— P4= K— P5= K— P6=K—

G75N4 = Part measurement and tool calibration cycle code for the X axis.
P1 = Theoretical X value.

P2 = Theoretical Z value.

P3 = Safety distance (in radius).

P4 = Probing feedrate.

P5 = Tolerance (in radius).

P6 = Corrector number for the tool to be calibrated.

Withthiscycle, besides doing everything described beforefor the part measurement cycle
for the X axis(N2), The CNC will correct the | value of the corrector number specified by
P6.

This correction will only take place when the measurement error (P93/2) is equal to or
greater than the tolerance specified by P5.
N5.PART MEASUREMENT AND TOOL CALIBRATIONCYCLEFORTHEZAXIS

Cycle programming format:

G75 N5 P1=K— P2=K— P3=K— P4=K— P5=K— P6=K—

G75N5 = Part measurement and tool calibration cycle code for the Z axis.
P1 = Theoretical X value.

P2 = Theoretical Z value.

P3 = Safety distance.

P4 = Probing feedrate.

P5 = Tolerance.

P6 = Corrector number for the tool to be calibrated.

Withthiscycle, besides doing everything described beforefor the part measurement cycle
for the Z axis (N3), The CNC will correct the K value of the corrector number specified
by P6.

This correction will only take place when the measurement error (P95) is equal to or
greater than the tolerance specified by P5.
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6.27. DIGITIZING WITH THE FAGOR 8025/30 TSCNC

6.27.1. Digitizing

Digitizing consists of 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, lesstime is consumed than in direct copying. Furthermore, no manual
operations are required so this can be done at night or during a weekend.

If it iswished to get maximum performance from machinetools, ameasuring machinecan
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.

6.27.2. Characteristics of digitizing with the FAGOR 8025/30 TS CNC

Any digital probe can be used with the 8025/30 CNC.

During the digitizing phase, a simple program moves the probe on the pattern. The
exploration can have the form of a rectangular grid, concentric circumferences, spiral,
diametric, etc., so that it adapts as well as possible to the geometry of the model to be
reproduced. It is also possible to define various areas and use a different exploration
method in each of these.

One very 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.
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ADVANTAGES OF THE FAGOR METHOD

Lesstimeis needed for the digitizing stage.

It can beused inlarge machines, even though the axiswhich movesthe probeisvery heavy,
asit is not submitted to continuous rocking movements which could damage its mecha-
nism.

After thedatahasbeen collected aprogramisgenerated which can be stored in the memory
of the TS 8025/30 CNC or in the disc of a computer, by using the FAGORDNC
communication system. This second option is the one used normally, as the programs
which are generated by digitizing are usually 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, (G12, G13), transfers (G92, G53 .... G59) and axisturns (G73),
the compl ete pattern can bereproduced. Thisallowsareduction bothinthedigitizing time
and the length of the program.

Reproduction can be obtained with smoothed pathsiif, instead of going from one point to
another in a straight line (G1), G8 functions are used (Tangent circumference to the
previous path) and G9 (circumference defined by three points).

Also, zero offsets can be applied using G53...G59 type functions.

The application of scale factors (G72) allows a complete family of partsto be made from
asingle pattern.

All these functions, the coordinates of the points, as well 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 several Mb of memory. During the machining stage, it is
necessary to transmit it as an infinite program using FAGORDNC. DNC software
guarantees saf e transmission of data by means of an RS 232C lines. For thisreason, it has
a communications protocol which automatically retransmits the data should there be an
error in transmission or reception.

Finally, it isalso possible to send the program generated from digitizing to a CAD/CAM
system capable of reconstructing the geometry of the pattern. Once there, the original
design could bemodified and the processiscompl eted by machining the definitive design.
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6.27.3. G76. Automatic block generation

This feature is only available on the TS model.

Thisfunction is used to generate blocks that are automatically loaded into the CNC or to
acomputer (viaDNC). If the new program is going to be loaded into the CNC, ablock of
the type G76 P5 must be previously written.

But if the new programisto be sent directly to acomputer ablock of thetype G76 N5 must
be previously written.

Once G76 P5 or G76 N5 executed; each time that the CNC executes any 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 coordina-
tes can be programmed in different ways:

a) X+/-4.3Z+/-4.3
L oads the axes with the indicated values.

b) XZ
L oads the axes with the theoretical values that they show at this time.

c) XP2ZP2
L oads the axes with the values of the parameter at this time.

In the same way, if we program in the contents after G76:
FP2 or SP2, the CNC will load the F or the Sin the new program with the values of the
parameter at that moment.

Example: Let us assume that the X coordinate of the point where the machineis situated
is 78.35. If we execute the following program:

N10 G76 PO0345

N20 G76 G1 X F500 M3
N30 P2=P3 F2 K1

N40 G76 XP2 ZP5 M7
N50 G76 GO X14 Z20 M5

8025/8030 CNC PROGRAMMING MANUAL 91



andif in block N20 the parameter values are: P90=1250 and P55=2500, and in block N40,
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 GOX14 Z20 M5

It isnecessary to program all five digits of the program number in blocks of type G76 P5
or G76 N5

The CNC must be in 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 be in the last position of the program map; but if G76 P12345 is executed, the old
program is erased and the new one can be generated.

When the program number exists in memory but is not the last one in the memory map,
the CNC will issue error 56.

Atention:

When aprogram is edited it goes to the last position in memory map and
when it is executed it goes to the first position.

When aprogramisbeing generated, another program cannot be generated
until the generation of the previous one is cancelled by means of

M2,M30,RESET or EMERGENCY.

Some of the applications of the G76 function are, for example, the
creation of a program after the calculation of atrajectory by means of a
parametric program, or the DIGITIZING of amodel with a measuring
probe (G75) generating a point-to-point program as large as desired.
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6.27.4. 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.

The tip (interchangeable) of the needle of the probe is provided with a ball which is
threaded to the probe and follows the surface of the pattern during digitizing. Each probe
involves afamily of tips with different ball radii for multiple applications.

The diameter of the ball of the needle or tip should be the same as the tool 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).

The different probe needles have variable weights. In fact, in the probe system, needles

must 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 values for the probe,
which will be entered by the CNC in the corresponding corrector, which we have chosen
previously. (TOO by default.) The offset values are 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.

In order to execute this cycleit is necessary to machine a hole beforehand, inside which
we will carry out the probings.

Oncethe hole has been made, the diameter and X,Y ,Z coordinates of which weknow (this
isdueto 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 movein 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 I ,K offset of the table and
the probe goes back to the starting point. Next we complete the rest of the information on
the table:

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 also.
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This type of probe placed on the toolholder of the spindle will be used to carry out the
remaining probing cycles.

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.

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 allows the reading and acceptance of the points by the CNC.

- TheG76 function allowstheseto bestored inthe CNCitself, if thecontentsarelessthan
32 Kb, or in a computer.

The program obtained in thisway allowsthe reproduction of the points and the generation
of the surface which has been digitized previously in two ways:

- From the CNC itself, if the contents are less than 32 Kb.

- Of from a computer by means of the FAGORDNC application using the option:
EXECUTION OF THE INFINITE PROGRAM.

1- Sampling program

This is a CNC program which guides the probe along the surface to be digitized in a
succession 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 pointswill beread and the different blocks
of the machining program will be generated.
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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 the aid of function G75 the reading of the different coordinates (W), (V),
X, Y, Z.
After G75 the probe will lower as far 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 asthetheoretical position. If the axesarrive at aprogrammed position before
receiving the probe signal, the CNC will indicate error 65.

c) Withtheaid of ablock which containsthe G76 function ablock 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 (4th), (3rd), X, Z axes.
- G,F,S,T functions.

Thisentireprocesswill berepeated for oneof thepointsuntil the chosen sampling program
is complete.

3 - Final consider ations.

Digitizing is always carried out within a defined volume. The planes which delimit this
volume are parallel to the machine axes. Thanks to 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 network 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 is necessary to machine in several runs the program must be executed several times
by applying successive origin displacements or changesin the tool length compensation.

In aprevious block, the control automatically reserves 100 blocks in which preparatory
functions can be defined which affect all the program: rounded edges, scale factor, axis
turn, etc.
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Thanksto different processes within the digitizing program, we can optimize the probing
of the pattern. For example, geometrical aid functionscan also be entered inthegeneration
block G76 with which it is possible to round off the machining profile calculated point
by point.

One of the multiple applications of the G76 function is the creation of a program known
as the mathematical function. The path followed is calculated by means of a parametric
program and executing it in DRY RUN.

These programs have aspecial sense when the mathematical functionisvery complex and
the control cannot processall the calculation in real time simultaneously with machining.

The path breaks down 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 waits to receive data from the CNC. Now we execute the probing program
which has been chosen previously for the pattern. When the CNC stops digitizing the
wholesurfaceof thepattern, thecomputer will indicatethe PROGRAM RECEIVED
message.

The programsstored in the computer can be modified with any text editor which generates
ASCII characters, asif they were texts. In this way we can modify the depth of the run,
work rate, etc., or program machining conditionsin the first 100 blocksreserved for this.

In order to execute the program store in the computer and after executing this, the
FAGORDNC communications program, we will choose the INFINITE PROGRAM
EXECUTION option. Thecomputer will ask for the program number, and afterwards, the
number of times that it will repeat the program, and finally, we will choose between
executingtheprogramin AUTOMATIC,DRY RUN,“G” FUNCTIONS, THEORETI -
CAL PATH.

After this sequence of keystrokes, the computer starts sending the program generated to
the numerical control, following the path of the previously digitized surface. Once the
program has been completely executed, the computer will show the PROGRAM EXE-
CUTED message.

Itisvery 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.

P606 bit 6 indicates the type of impulse (+ or -).
P710 if G75 sends M.

The 9-pin A6 connector is used for receiving the signals from a measurement probe.
(Specifications in the Installation and Start- up Manual).
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6.27.5. Examples of using G76.

1. Example G76: PATTERN DIGITIZING
Creation of a program by copying the points of a part with a measuring probe (G75).
Calling parameters:

PO = Minimum Z value to sweep.
P1 = Maximum Z value to sweep.
P4 = Minimum X value to sweep.
P5 = Maximum X value to sweep.
P6 = Maximum step value on Z.

Parameters used for calculations

P8 = X limit for G75.

P9 = Number of stepson Z.
P11= Starting point’s Z value.
P13= Starting point’s X value.
P14= Step counter for Z axis.
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%00076

N1O G76 N12345 ....ooooieiiiiiiieeee e (Program to be loaded into
computer)

N20 G76 G1 F500

N30 PO=K— P1=K— e (Parameter definition)
P4=K— P5=K— P6=K—

N40 P8=P1F2P0 P9=P8F4P6 P10=F12P9 PO9=F11P10

N50 G26 N8O
N60 P9=P10F1K1 P6=P8F4P9 .................. (P6=step Z, P9=No. of stepson Z)
N80 P11=Z P13=X P8=P4F2K1 ............... (P8=X limit for G75)

N90 GO G5 G90 XP5 ZP0

N100 PL4=KO ..ccooiiiiiieeeeeeeeeeee e (P14=Step counter on Z)
N110 GO0 G75 XP8 ..o (Probing on X)

N120 G76 X Z oo (Load values)

N130 GO XP5 ..o (Withdrawal on X)
N140 P14=P14F1K1 P9=F11P14 ............... (Check for final point on Z)
N150 G28 N180

N160 GPLZPGE .....coooiiiiiiieiiee e (Next step on Z)

N170 G25N110

N180 GOXPL3ZP11 ....cooeeiiiiiiiiiieeeeeeeeie (Back to initial point)
N190 M30

MPTS4
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After the execution of this program, the CNC will have generated and loaded into the
computer the following P12345 program:

N100 G1 F500

N101 X— Z—

N102 X— Z—

N103 X— Z—

N— X—Z—
Etc.

If the machining must be done in various passes, the program will have to be executed
applying successive zero-offsets or changes in tool length compensation.

All preparatory functions (square corner, scaling factor) that will affect thewhole program
can be defined in a previous block. The CNC reserves automatically 100 blocks.

Geometrical functions can also be included in a G76 type block:

. GO8 Arc tangent to the previous path.
. G09 Arc defined by three points.

With these functions is possible to smoothen the point-to-point machining profile.
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2. Example G76. CALCULATION OF POINTSWHEN THE MATHEMATICAL
FUNCTION IS KNOWN.

Thisisaparametric 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.

X A

MPTSS

The XZ coordinatesof thevarious pointsthat composetheellipse are cal cul ated according
to the formula:

Z =P0OSIN P3
X =P1COSP3
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L et us suppose that the tool’ s starting point is X27 Z43 and the X axis is programmed
in radius. The calculation program is P761, shown below:

N20 G76 PO0098

N30 PO=K37 P1=K22 P3=K90 P20=K-0.5

N40 P4=F7P3 P5=F8P3 P6=POF3P4 P7=P1F3P5

N50 G76 GO G5 XP7 ZP6 (ellipse’s starting point)

N60 P3=P3F1P20 P4=F7P3 P5=F8P3 P8=POF3P4 P9=P1F3P5
N70 P3=P3F1P20 P4=F7P3 P5=F8P3 P10=POF3P4 P11=P1F3P5
N80 G76 G1 G9 XP11 ZP10 IP9 KP8 F250

N90 P3=P3F1P20 P4=F7P3 P5=F8P3 P10=POF3P4 P11=P1F3P5
N100 G76 G8 XP11 ZP10

N110 P99=K 176

N120 G25 N90.100.P99

N130 G76 GO X27 243

N140 M30

When executing thisprogramin DRY RUN program PO0098 is generated and | oaded into
the CNC memory for later machining:

N100 GO G5 X— Z—

N101 G1 G9 X— Z— |— K— F250
N102 G8 X— Z—

N103 G8 X— Z—

N104 “ “N— “ *

N? GO X27 743
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6.28. 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 a point 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.

MPT56

Absolute programming G90

N100 G90 GO01 X40 Z30 PO --> P1
N110 X60 220 Pl -->P2

I ncremental programming G91

N100 G91 G01 X20 Z-20 PO --> P1
N110 X20 Z-10 P1L—> P2
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X A

A=194.036

P e
so =40

Po

MPTS7

Ny

Starting point PO(X40 Z40)
Absolute programming G90

N100 G90 G02 X100 Z10 140 K10
or

N100 G90 G02 X100 Z10 R41.231

Incremental programming G91
N100 G91 G02 X60 Z-30 140 K10
or

N100 G91 G02 X60 Z-30 R41.231
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6.29. G92. PRESETTING OF COORDINATEVALUES AND SETTING OF MAX.
SVALUE AT CONSTANT SURFACE SPEED G96

Function G92 can be used to preselect any value on the axes of the CNC, which involves
being able to shift the coordinate origin. It can also set the max. Spindle speed, when
operating on G96 (constant surface speed).
a) Presetting of coordinate values
When function G92 is programmed, there is no movement of the axes, and the CNC
acceptsthe values of the axes programmed after G92 as the new coordinate val ues of
those axes.
The order of the axes in the programming will be:
N4G924th__ 3rd X Z .

Example: X in diameters and the starting point is PO(X20 Z80)

MPTS8

The program to describe the path drawn will be:

N100 GO1 G90 X40 Z50
N110 Z10

When using the function G92, the program will be:

N9O G92 X20 Z0...... (The point X20 Z0 replaces the point PO)

N100 G90 X40 Z-30

N110 Z-70

No other function can be programmed in the block in which G92 is programmed.

Coordinatevaluespresetting by G92isreferred alwaysto thetheoretical positioninwhich
the axes are
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b) Setting of max. spindle S value when working at Constant Surface Speed (G96).
By means of the block N4 G92 $4 the max. spindle speed islimited to the value set
by $4 (in rpm).

The CNC calculates at all times the spindle rpm required to achieve the programmed
constant surface speed in meters/minute or feet/minute.

If the cal culated spindlerpm isgreater than the maximum set by G92 $4, the CNC will
limit it to this maximum value.

6.30. G93. Polar origin preset

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) G931+/-4.3 K+/-4.3 (always absolute coordinate values).
or, G93 1+/-3.4 K+/-3.4

|+/-4.3: Indicates the value of the abscissa
|+/-3.4: of the polar coordinate origin; i.e. the value of X.

K+/-4.3:Indicates the value of the ordinate
K+/-3.4:0f the polar coordinate origin; i.e. the value of Z

No more information can be programmed in this block, when programming the
presetting of polar origin in thisway.

b) Theprogramming of G93in ablock determinesthat, prior to the movement program-
med, the actual position of the tool becomes the polar origin.

Atention:

When a circular interpolation is programmed with G02,G03, the CNC
assumes the arc’s center as the new polar origin.

On power-up or after M02,M 30,EMERGENCY or RESET, the CNC
takes the point (X0,Z0) as the polar origin.
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6.31. G94. FEEDRATE FIN mm/min (inches/min)
When the code G94 is programmed, the CNC assumes that the values entered by F4 are
in mm/minute (inches/10 minutes).

G94ismodal;i.e.itremainsactiveuntil G95,M02,M 30, EMERGENCY or RESET, are
programmed.

6.32. G95. FEEDRATE F IN mm/rev. (inches/rev.) (Encoder required on the spindle)

When the code G95 is programmed, the CNC assumes that the values entered by F3.4 are
in mm/rev. Ininchesthe format is F2.4 and the maximum programmable valueis 19.685
inches/rev.

G95 ismodal; i.e. it remains active until G94 is programmed.

The CNC assumes G95 on being turned on or after M02,M 30 or ageneral RESET.

Atention:

The meaning of F (feed programming) differs, according to whether we
areworking in G94 or G95, from the value of machine parameter P611
(5) whenweareworkingin G94 and fromthe system usedin programming
either in mm or inches. All this will be dealt with later in the section

FEED PROGRAMMING.
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6.33 G96. S SPEED IN m/min. (feet/min.) AT CONSTANT SURFACE SPEED
(Encoder required on the spindle)

When the code G96 is programmed, the CNC assumes that the values entered by S4 are
in m/minute (feet/minute) and the lathe operates in constant surface speed mode.

The CNC assumes as spindle working range the one currently selected. If no range is
selected, the desired range (M41, M42, M43, M44) must be programmed in the same
block.

Itisrecommended that G96 and $4 spindl e speed be programmed inthe sameblock. If G96
isprogrammed al one, the CNC assumes as Constant Surface Speed thelast one used in that
mode. If none was previously used, the CNC will issue error 10.

If the first movement after G96 is made in rapid (G00), to calculate spindle revolutions,
the CNC assumes as part diameter the one at the end of this movement.

If the first movement after G96 is made in GO1, GO2 or G03, the CNC assumes as part
diameter, the value at the time G96 is executed.

To calculate the number of rev./minute, the CNC will assume as diameter the actual value
when starting G01,G02 or GO3.

G96ismodal;i.e.itremainsactiveuntil G97, M 02, M 30isprogranmed, EMERGENCY
or RESET

6.34. G97. SSPEED IN rev./minute
When the code G97 is programmed, the CNC assumes that the values entered with S4 are
in rev./minute.

If S4isnot programmed inthesameblock asG97, the CNC will take as programmed val ue,
the speed at which the spindle is actually running.

G97 ismodal; i.e. it remains active until G96 is programmed.

The CNC assumes G97 on being turned on, 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

. Two angles

. One angle and one cartesian value

7.1. CARTESIAN COORDINATES
7.1.1. Linear axes.

The format for linear axes dimensionsis:

. Inmm
4th +/- 3rd+/-4.3 X+/-4.3 Z+/-4.3

. Ininches
4th +/- 3rd+/-3.4 X+/-3.4 Z+/-3.4

In other words, the axis coordinate valuesare programmed by theletterswhich correspond
tothe4thand 3rd axes, i.e., W,Y,C, defined in the machine parameter, aswell astheletters

X,Z followed by the coordinate values.

The coordinate val ues programmed will be absolute or incremental depending on whether

G90 or G91 is programmed.

Thereisno need to write the + sing in the case of positive coordinate values. The leading
and trailing zeros of coordinate values may be omitted.
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Example: X in diameters and the starting point is (X60 Z70)

X

30

MPT59

Absolute coordinate values
N100 G90 X70 Z30

N110 X100 Z10

| ncremental coordinate values

N100 G91 X10 Z-40
N110 X30 Z-20

7.1.2. Rotary axis

Ny

By means of machine parametersit ispossible to determine whether the 4th axis or the 3rd

axis or both, are Rotary or Linear.

Likewise, should they be aRotary axisit is possibleto define whether they are a Rollover

AXxis or not (programming between +/- 360 degrees).

Type 4th axis 3rd axis
ROTARY P615(1) = 1 P613(1) =1
ROLLOVER P615(2) =1 P613(2) =1
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4th axis

If the 4th axisisrotary P615(1)=1 and parameter P615(2) 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 the machine parameters.

Programming isidentical to linear axes.

If P615(2)=1, rotary axis ROLLOVER, the counting will be reset to zero every time it
rotates over 360 degrees.

When operatingin G90thesignidentifiesthedirection of therotationi.e. if thesamevalue

isprogrammed with different signs, the axiswill rotate to the same point in both cases but
following opposite directions.

(Let us assume that the 4th axisis called W)

P o — — \w745
/
/ W45
/ 45° : .
I Starting point
I WO
\ /
- AN /
N /
= ~ | -
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7.2. POLAR COORDINATES

The format of the axis coordinate valuesis as follows:;

.Inmm
R+/- 4.3 A+/-3.3

. Ininches:
R+/-3.4 A+/-3.3

R being the value of the radius and A the value of the angle (A in degrees), referred to the
polar center.

When turning on and after M02,M 30EM ERGENCY or RESET, the CNC takesthe point
X0 Z0 as polar origin. The polar origin can be altered by G95.

Thevaluesof R and A will be absolute or incremental depending on whether G90 or G91
are active.

When programming rapid (G0O) or linear interpolations (G01), thevaluesof R and A must
be entered.

When acircular interpolation (G02,G03) is programmed, the values of the angle A+/-3.3
of thearc’ sfinal point and the values of the arc’ s center referred to the starting point must
be entered.

+X A

‘\m

MPT6&0

When working with polar coordinates, the center of the circle on circular interpolations
(G02,G03) is defined with | ,K same as working with cartesian coordinates.

When acircular interpolation (G02,G03) is programmed the CNC takes the arc’s center
as the new polar origin.
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Example 1: X in diameters

R 40 A 180° @

40 P>
@/
@@Qi@@@ R 30
P, A 270°
Po
3 d 1 -
30 Z
I n absolute coordinate values G90
N100 G93 180 K50 ......cccovvveeeenn. Presetting of polar origin
N110 GO1 G90 R30 A270......... PO
N120 R28.284 A225 ......cccc........ P1
N130 R40 A180 ...cccvveeeeeeaaeen, P2
In incremental coordinate values G91
N100 G93 180 K50  .eeiiieee Presetting of polar origin
N110 GO1 G90 R30A270....... PO
N120 G91 R-1.716 A-45.......... P1
N130 R11.716 A-45 .......ccccoo...... P2
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Example 2. Let us suppose that the starting point is X40 Z50.7

X A

S0

A 288435

20

MPTE2
lk

In absolute coordinate values G90
N100 G90 G02 A198.435 130 K-10

or

N100 G93 1100 K40

N110 G90 G02 A198.435

In incremental coordinate values G91
N100 G91 G02 A-90 130 K-10

or

N100 G93 1100 K40
N110 G91 G02 A-90
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Example 3: X inradius

3()_4138
20 9.4673°

2
RS

10 45°

Q“me

63.4349°

u
-
15

20 S0

MPTE2A

In absolute coordinate values G90

N10 GO0 X0 Z5

N20 G93 GO1 F1000 R11.11803 A63.4349
N30 G93 R14.1421 A45

N40 G93 R30.4138 A9.4623

N50 M30
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7.3. TWO ANGLES (AL1,A2)

An intermediate point in a path can also be defined by: A1 A2 (X,Z).

Where Al is the departure angle from the starting point of the path PO.

A2 isthe departure angle of the intermediate point P1.
(X,Z) are the coordinates of the final point P2.

The CNC calculates automatically the coordinates of PL1.

X A
50 | X7
P A2=153435°
2
A1=135"
20 |
"o
9
v & | | —
=
10 50 7

L et us suppose that the starting point is PO (X40 Z50) and the X axisisin diameters.

N100 A135 A153.435
N110 X100 Z10
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7.4, 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.

MPT64

L et us suppose that the starting point is PO (X20 Z80) and the X axisin diameter.

In absolute coordinate values In incremental coordinate values

N100 G90 N100 G91

N110 A116.565 X60 N110 A116.565 X40
N120 A180 Z60 N120 A180 Z-10

N130 A135 X80 N130 A135 X20
N140 A180 Z40 N140 A180 Z-10

N150 A153.435 X100 N150 A153.435 X20
N160 A135 710 N160 A135 Z-10
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In the definition of the points by two angles or one angle and one coordinate value, it is
possible to insert roundings, chamfers, tangential entries and exits.

MPT65

N

Starting point PO (X20 Z80)

N100 GO1 G36 R10 A116 A180
N110 G39 R5 X60 Z40

N120 G36 R10 A90 X100
N130 A180 Z10

Note: On acylindrical grinder. Put the spindle encoder on the part rotation to obtain
feedrate per revolution of the part.
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8. (F) PROGRAMMING THE FEEDRATE

The axis feedrate is programmed with the letter "F" and its value depends on the

currently selected work units, millimeters or inches, and type of feedrate, G94 or
G95.
Mgg:gmming: Pro?é?r?;?ing ProgLirir:ming Minimum value | Maximum value
Go4 F4 F1= Imm/min 1 mzl/min) (99959n?r?3min)
G95 F34 F1= Imm/rev. (O.OoFloﬁ(??nl/rev.) (5'c:)gor?{r?1(/)roe(\)/.)
::)?ggrammi ng: Profg(;?r:w;twing ProgL?]rin:ming Minimum value Maximum value
co4 F4 F1= 0.1 inch/min (O.l!':llmi ) (393.5?23;/min)

When operating in inches and with rotary axes, we recommend setting machine
parameter P618(2) to "1" so the programming unitsin G94 are in degrees/minute.

P618(2) Only rotary axis Interpolation of rotary and linear axes
P618(2)=0 F1=2.54°/min F1=1inch/min
G4
P618(2)=1 F1=1°/min F1= 1 inch/min

The machine’s actual maximum feedrate may be limited to alower value (see instruc-
tion book of the machine).

The machine’ s maximum working feedrate can be programmed directly or by using code
FO. For example: On amachine with amaximum programmabl e working feedrate of 1000
mm/min. it makes no difference whether F1000 or FO is programmed.

The programmed feedrate F is effective when operating on linear interpolation (G01) or
circular interpolation (G02/G03).

Should the F function not be programmed, the CNC will assume the FO feed.

When operating on positioning (G00), the machinewill movein 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).

Theprogrammed feedratecan bevaried between 0% and 120% or between 0% and 100%according
to PGQ(())%B) by means of the knob on the front panel of the CNC aslong as it is not executing a
threading operation with any of the functions G33, G86, G87 during probing movements (G57).

Notes: If avery slow feedrate is required, use G95.
. If no spindle encoder has been installed (such as on a surface grinder), connect
an encoder to a 1 rpm gear motor (clock motor for example) to obtain feedrate
per minute in G95.
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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; thislimit is set
by a machine parameter.
The instruction book of the machine must be consulted in each particular case.
The controls on the front panel of the CNC may be used to achieve between 50 and
120% variation in programmed spindle speed as long as threadcutting with any of the
functions G33, G86 or G87 as not being carried out.
When working with G96 the possible S values are:

S0-S3047 (0 mm/min, 3047 m/min)
S0-S9999 (0 mm/min, 9999 m/min)

b) Spindle orientation

If S4.3isprogrammed after M 19, it identifies the spindle’ s stopping point in degrees,
referred to the encoder zero marker. The spindle will rotate according to parameters
P606(2) and P702 until the point identified by S4.3 is reached.
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10. (T) TOOL PROGRAMMING

The tool to be used is programmed by means of code T2.2

- Tool number. The two digits to the left of the decimal point may have any value
between 00 and 99. This value is used for selecting the required tool in the case of a
machine with automatic turret, and may be limited to a value lower than 99 according
to the machine parameter. This value is used to select the required tool.

- Tool compensation (tool offset table). The two digitsto the right of the decimal point
may have any value between 01 and 32. With these figures the desired values are
selected in the tool offset table.

AssoonasT2.2isread, the CNC appliesthe X,Z,I ,K valuesstored inthetableexcept when
P604(5) is 1, in which case these values will be applied after an M 06.

When G41 or G42 is programmed, the CNC applies the value stored at the programmed
T address (01-32) as radius compensation val ue.

If no T has been programmed, the CNC appliesthe address T00.00, which correspondsto
atool of zero dimensions.

The following values are recorded in every tool offset table address (01-32).

. Tool length along X axis.

. Tool length along Z axis.

. Location code.

: Tool nose radius.

: Tool wear offset along X axis. This value must always be entered in diameters.
: Tool wear offset along Z axis.

AT AOTINX

The max. values are:

X,Z (tool length) +/-8388.607 mm (+/-330.2599 inches).
|,K (tool length offset) +/-32.766 mm (+/-1.2900 inches).
R (Radius) 1000.000 mm (39.3700 inches).

To offset thetool noseradiusthelocation code (F) of thetool must also be stored. Possible
codes are: FO-F9 (seefigure).
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LOCATION CODES

Refer to section 6.15 on page 48 to Code “0”and “©"
review the axis orientation, parameter X+
P600(1) will advise you which set of
tables to use.
/+
P=0
Code 1" Code "7”
X+
C, C
/+ /+
P P
X+
Code "2’ Code "5
X+
C C
7+ U 7+
P P
Code "3’ <
X+ Code ">”
e i
7+ 7+
y : P
- P600(1)=1
P600(1)=0 X+
P: Tool tip
C: Tool center
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Code'4' Code '4'

X+
P ‘C C P '< C
7+ < 7+
X+
Code'5'
x+ Code'3'
P p
Z+ Z+
C +C
X+
Code'6'
K Code 2’
P P
Z+ Z+
C ﬁ C
X+
Code'?"
X+ Code'l'
p P
7+ 7+
C+ C+
X+
Code'8'
o Code'8'
c\P c\F
7+ > 7+
: P600(1)=1
P600(1)=0 X+
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11. M.MISCELLANEOUSFUNCTIONS

The miscellaneous functions are programmed by means of code M 2.

96 different miscellaneous functions (M00-M99) can be programmed except
M41,M42,M43,M44 which are outputs automatically based on the spindle speed
programmed and the spindle ranges defined by parameters P7, P8, P9, P10 if P601(1) is
settol. If theparameterissetto 0, M 41,M 42,M 43 must be programmed. Themiscellaneous
functions come out in BCD code.

The CNC also has 15 decoded outputs for miscellaneous functions. These outputs will be
assigned to the required functions during the final adjustment of the CNC to the machine.

The miscellaneous functions which are not assigned a decoded output are always
performed at the beginning of the block in which they are programmed.

In assigning adecoded output to an miscellaneous functions, adecision isalso made asto
whether it is to be performed at the beginning or at the end of the block in which it is
programmed.

Up to a maximum of seven miscellaneous functions may be programmed in one block.

When more than one miscellaneousfunctionisprogrammed in ablock, the CNC performs
then consecutively in the order in which they are programmed.

Some of the 100 miscellaneousfunctions have an internal meaning assigned to theminthe
CNC.

11.1. M0O0. PROGRAM STOP

When the CNC reads code M 00 in ablock, it haltsthe program. Pressthe Cycle Start key
to continue.

It isrecommended that this function be set in the table of decoded M functions so that it
isperformed at the end of the block in which it 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 takesit into account if the conditional 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
(reversion to initial state). It also acts as an M 05.

Asinthecase of M 0O, it isrecommended 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 acts as an M 05.

11.5. M03. CLOCKWISE START OF THE SPINDLE

This code means that the spindle starts running clockwise. 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-CLODWISE START OF THE SPINDLE

Same as M 03 except that the spindle rotates in the opposite direction.

11.7. M05. SPINDLE STOP

It is recommended that this be set so that the CNC executesit at the end of the block in
which it is programmed.
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11.8. M19. SPINDLE ORIENTATION

If M19 $4.3 is programmed, the spindle will rotate at the speed and direction set by
machine-parameters P606(2) and P706 and will stop at the point identified by $4.3 in
degrees, referred to the reference zero marker.

Whenthe spindleispositioned withinthe dead band (P707), the CNC sendsout the spindle
blocking signal (decoded M15) and the spindleis kept in closed loop; gain as per P708,
min. analog voltage as per P709.

When programming in ablock M19 S4.3, more information is not allowed in that block.

Machine parameters P906 and P907 determine the lower and upper limits, respectively,
of the spindle travel, with M 19.

11.9. M41,M42,M43,M44 SPINDLE RANGE SELECTION

When P601(1) has been set to 1, these codes are automatically generated by the CNC,
when an Sfunction is programmed. If this parameter is0, M41,M 42,M 43 and M 44 must
be programmed.

When operating at constant surface speed (G96) these functions must necessarily be
programmed even if P601(1) is set to 1.

11.10. M45. SELECTION OF ROTATION SPEED OF THE LIVE TOOL AND
THAT OF THE SYNCHRONIZED TOOL.

There are two formats to program an M 45 function:

a) Livetool
Programming format: N4 M 45 S+/-4
St+/-4 defines the direction and rotation speed of the live tool.

The+/- signdefinesthedirection of turn, with S+4, itwill turnin onedirectionand with
S-4 will turn in the opposite direction.

The programmable value range is between SO and S9999 (0-9999 r.p.m.).

8025/8030 CNC PROGRAMMING MANUAL 125



b) Synchronized tool with the rotation speed of the spindle
A livetool is slaved and synchronized to the spindle encoder.

A synchronized tool is defined as being one formed by several blades, in a specific
relation. Thistool isrotary and turns with respect to the speed of the spindle.

Its primary use is for making polygon shapes on the part, such as changing the part into
a cuadrangular prism, hexagon, octagon, etc.

EXAMPLES:

TOOL WITH FOUR BLADES AND PART/TOOL
TURNING RATIO OF 1:2.
THE RESULTING POLYGON SHAPE IS AN
OCTAGON (8 SIDES).
WITH A RATIO OF 1:1 THE RESULT IS A
SQUARE (4 SIDES).

. WITH A RATIO OF 2:3 THE RESULT IS A
HEXAGON (6 SIDES).

The formulafor calculating the number of the resulting polygon is as follows:

number of sides = number of blades x K factor.

Another way to say it is to deal with a second spindle by means of which, and by
synchronizing the speeds of the heads, we can transfer the part from one spindle to the
other.

To take advantage of this feature, an encoder must be connected to the live tool.

Programming format: N4 M45 K +/-3.4

The +/- sign defines the direction of turn, with K+4, it will turnin one direction and with
K-4 will turn in the opposite direction.

The sync factor is determined by K and may be between K0 and K +/-655.3509 times the
spindle speed in one direction (+) or the other (-).

When K isafraction, it isrecommended to use parametric programming to gain accuracy.
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Example:

To program K=1/3, if M45 K 0.3333 is programmed, a lesser accuracy will be obtained
than if the following is programmed:

N - P1=K1F4 K3
N - M45 KP1

If the rpm’s are greater than the limit established by machine- parameter P802, the CNC
will display error 17. Also, when the following error of the synchronized tool istoo large,
the CNC will display error 71.

Nothing else can be programmed in the block whether isformat a) or b).

To stop the rotation of the live tool in either case M45 SO or only M45 must be
programmed.

c)_Machine parameter s associated with the synchronized or live tool.

Parameters to be borne in mind as as follows:;

P802 indicatesthe maximum number of rpm of the synchronized tool (when exceeded,
the CNC produces error 17). Its maximum number is 9999.

P803 indicates the number of impulses/encoder rotation of the live tool.

P609 hit 8 indicates whether we can vary the speed of the live tool by means of the
SPEED RATE (between 50% and 120%).

P711 defines the gain of the synchronized tool. (acceleration/ deceleration).
P607  bit 2 indicates the counting direction of the synchronized tool.

P607  bit 1 indicates the analog sign of 1 to the synchronized tool.

Atention:

If theselast two parametersare not well coordinated the CNCimmediately
produces the following error as soon as the synchronized tool begins to

move.
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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 a program.

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 subroutine may be stored in the memory of the CNC as an independent program or as
part of a program.

Standard and parametric subroutines are basically identical. The difference between them
is that 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) is 255 (P0O-P254).
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12.1. IDENTIFICATION OF A STANDARD SUBROUTINE

A standard (non-parametric) subroutine always begins with a block which contains
function 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)

This block cannot contain additional information.

Atention:

Two standard subroutines having the same identification number but
belonging to different programs cannot be present at the sametimeinthe
memory of the CNC, although a standard subroutine and a parametric
subroutine may be identified by the same number. The subroutine
opening block is followed by programming the blocks required. A
standard subroutine can contain parametric blocks.

Example:

NO G22N25
N10 X20

N15 PO=PO F1P1
N20 G24

A subroutine (standard or parametric) must always end with ablock of theform: 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. CALLINGIN A STANDARD SUBROUTINE

A standard subroutine may be called in from any program or other subroutine (standard
or parametric). Callinginastandard subroutineisachieved by function G20. Thestructure
of acall block is:

N4 G20 N2.2

N4 : Block number

G20 : Subroutine call

N2.2 : The two figures to the left of the decimal point identify the number of the
subroutine called in (00-99).

The two figures on the right of the decimal point indicate the number of times the
subroutineisto berepeated (00-99). Unlessitisprogrammed by aparameter, inwhich case
the limits are 0 and 255. However, when no number is indicated, the subroutine will be
executed only once. No other additional information can be programmed in the block
calling in a standard subroutine.

12.3. PARAMETRIC SUBROUTINES

It is basically similar to an standard subroutine except for the fact that values can be
assigned to up to 15 parameters in the call block (G21).

When the execution of the parametric subroutineisfinished (G24), the values assigned to
the parameters in the call block are recovered even though different values might be
allocated to them during the subroutine.
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12.3.1. Identification of a parametric subroutine

A parametric subroutine always starts by G23.
The structure of thefirst block is:

N4 G23 N2

N4 : Block number

G23 : Defines the start of a parametric subroutine

N2 :Itidentifiesthe parametric subroutine (it may be any number between 00 and 99).

Atention:

Two parametric subroutines with the same number cannot co- exist inthe
CNC’s memory, even if they are included in different programs. Two
subroutines one standard the other parametric can be identified by the
same number.

A parametric subroutine must necessarily end with a block of the format: N4 G24.

N4 : Block number
G24 : It defines the end of a subroutine (standard or parametric).

No additional information can be programmed in this block.
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12.3.2. CALLINGIN A PARAMETRIC SUBROUTINE
A parametric subroutine may be called in from amain program or from another subroutine
(standard or parametric).

The calling of a parametric subroutine is achieved by function G21. The structure of the
call block is:

N4 G21 N2.2 P2=K+/-5.5 P2=K+/-5.5 P3=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 subroutine called in (00-99). The two figures to the right of the
decimal point indicate the number of times the parametric subroutineisto be
repeated (00-99). If a parameter is programmed instead of the two figures on
the right of the decimal point, the former can have avalue between 0 and 255.
When no number is indicated, the subroutine will be executed only once.

P3 : Value of the parameter.

K+/-5.5 : Value assigned to the arithmetic parameter.
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12.4. NESTING LEVELS

From amain program or from a subroutine (standard or parametric) it is possible to call
in a subroutine, from this a second subroutine, from the second athird, and so on up to a
maximum of 15 levels of nesting. Each level may be repeated 255 times.

Subroutinelinking diagram

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
(2]
g V | V
£ M02 S M30 G 24 G 24 G 24

12.5. EMERGENCY SUBROUTINE

If machine parameter P716 has a value between 1 and 99 and the external STOP input is
activated while running a program, the CNC will interrupt the program and jump to
execute the subroutine whose number has been assigned to P716.
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13. PARAMETRIC PROGRAMMING.
OPERATIONSWITH PARAMETERS

The CNC has 255 parameters (PO-P254) with which the programming of parametric
blocks can be performed as well as different types of operations and jumps within a
program. 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:

The use of the parameter is described below:

: Addition

: Subtraction

: Multiplication

: Division

. Square root

: Square root of the addition of the squares

: Sine

: Cosine

. Tangent
. Arc tangent
: Comparison
. Entire part (Integer value without decimals)
. Entire part plus one
. Entire part minus one
: Absolute value
: Complementation (invert sign)
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: Special functions
: AND
:OR
: XOR
:NOR
: Special functions.
: Special functions.

|/ A24B2
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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 a program is run for the first time.

P101. PARAMETER INDICATING OPERATING MODE

The value of this parameter, is defined by operating mode active in the CNC.

Active mode Submode va ue;fg?
Automatic 0
Single
block 1
Teachin 3

0 4

1

Dry run >
2 6
3 7
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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) NAP1=C

P1 takes the theoretical value of the actual position of the C axis.

d) N4 P1 =X

P1 takes the theoretical value of the actual position of the X axis.

e) NAP1=Z

P1 takes the 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.

g N4P1L=Y

P1 takes the theoretical value of the actual position of the Y axis.

h) N4 P1=R

P1 takes value 1 if the machine parameter P11 (rad/diameter) isin radii and vale 2 is
in diameters.

i) N4P1=T

P1 takesthe actual value of the clock (execution time) in hundredths of asecond. This
assignation causes the cancellation of the radius compensation (G41 or G42).
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i) N4P1-0X
P1 takesthetheoretical coordinate of the X axis, with respect to the machinezero where
the CNC is situated.

k) N4P1=0C
P1 takesthetheoretical coordinate of the C axis, with respect to the machine zero where
the CNC is situated.

l) N4P1 = OZ
P1 takesthetheoretical coordinate of the Z axis, with respect to the machine zero where
the CNC is situated.

m) N4P1 = OW
P1 takes the theoretical coordinate of the 4th axis, with respect to the machine zero
where the CNC is situated.

n) N4P1 = QY

P1 takes the theoretical coordinate of the 3rd 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 P611(6).

If we assign the value 1 to this machine parameter, when the assignment parameter
block is executed, of the P1 = OX type:

P1 takes the value of the X coordinate, with respect to the machine zero point, either
in millimeters or inches, depending on the units of 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, alwaysinmillimeters, 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.

0) N4P1=H (Valuein HEXADECIMAL)

P1 takes the value in HEXADECIMAL indicated after H.
Possible values of H: O/FFFFFFFF.
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Oper ations

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 takesthe value of P2 + 2. heletter K identifies a constant for
instance:

K1 means value 1
K 1000 means value 1000

The same parameter can be as an addend and as the result i.e., N4 P1 = P1 F1 K2. This
means that P1 = P1 + 2

F2 Subtraction

N4 P10 = P2 F2 P3 —> P10=P2- P3
N4P10=P2F2K3—> P10=P2-3
N4 P10 = P10 F2 K1 -> P10=P10-1

F3 Multiplication

N4 P17=P2F3P30—> P17=P2x P30
N4P17=P2F3K4 —> Pl7=P2x4
N4 P17 =P17F3K8 —> Pl17=P17x 8

F4 Division

N4 P8 = P7 F4 P35 —> P8 = P7: P35
N4 P8 = P2 F4 K5 —> P8=P2:5
N4 P8 =P8 F4 K2 —> P8=P8:2

F5 Squareroot
N4 P15 = F5 P23 —> P15 = \P23
N4 P14 =F5 K9—> P14=\/9

N4 P18 = F5 P18 —> P18 = \P18
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F6 Squareroot of the addition of the square

N4PSO=P2 F6 P3—> P60 = \/P2% P32
N4 P50 = P40 F6 K5 —> P50 = \/P4045 2

N4APl =P1LF6K4 —> P1 =\[P1%4 2

F7 Sine
N4P1L=F7P2—> P1=SineP2
The angle has to be programmed in degrees.

N4 P1 =F7 K5—> P1 = Sen 5 degrees

F8 Cosine

NAP1=F8P2 —> Pl1=CosP2

N4 P1 =F8 K75 —> P1 = Cos 75 degrees
F9 Tangent

NAP1L=FOP2 —> Pl=tgP2

N5 P1 =F9 K30 —> P1 =tg 30 degrees

F10 Arc tangent

N4P1=F10P2 —> P1=arctg P2 (result in degrees)

N4 P1=F10K0.5—> Pl=arctg0.5
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F11 Comparison

It compares different parameters, or a parameter and a constant, and activates the
conditional jumpsflags. Itsapplication will be described inthe conditional jumps section.

N4 P1=F11P2

If P1 = P2theif zerojump flag is activated If P1 => P2 the if => jump flag is activa-
ted If P1 < P2theif <jump flag is activated N4 P1 = F11 K6 can also be program-
med.

F12 Entire part

N4 Pl1=F12P2 —> P1takestheinteger value of P2 asits value
N4Pl=F12K54—> P1=5

F13 Entire part plusone

N4 P1=F13P2 —> P1 takesthe integer value of P2 plus one asits value
N4P1=F13K54—> P1=5+1=6

F14 Entire part minusone

N4 P1 = F14 P27 —> P1 takes the integer value of P2 minus one asits value
N4AP5=F14K54—> P5=5-1=4

F15 Absolute value

N4 P1 = F15 P2 —> P1 takes the absolute value of P2

N4P1=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-F29 Special functions

They do not affect the jump flags.

F17

N4 Pl =F17 P2

P1 takes the value of the memory address in which the P2 block is located
Example N4 P1 = F17 K12

P1 takes the value of the memory address in which the block N12 is |ocated.

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 takes the value of the Z coordinate value in the block located at P2.
F19 does not accept a constant as operand.

Example: P1 = F19 K3 is not valid.

F20
N4 P1=F20 P2
P1 takes the value of the memory address of the block before the one at P2.
F20 does not accept a constant as operand.
Example: P1 = F20 K4 is not valid.
P1 = F17K 13 (for example 32492)
P2 = f20 P1 (this makes P2 = 32465, for example)

N12 Address: 32465
N13 Address: 32492
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F21

N4 P1=F21 P2

P1 takes the value of the | coordinate in the block located at P2.
F21 does not accept a constant as operand.

Example: P1 = F21 K2 is not valid.

F22

N4 P1=F22 P2

P1 takes the value of the K coordinate in the block previous to the one defined by P2.
F22 does not accept a constant as operand.

Example: P1 = F22 K3. is not valid.

F23
N4 P1 = F23

P1 takes the value of the tool table number being used at this moment.

F24

This function can be programmed in two different ways:

Example a) N4 P9 = F24 K2

Parameter P9 takes the X value of the tool table in the position 2.

Example b) N4 P8 = F24 P12

Parameter P8 takesthe X value of thetool tableinthe 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 Z value of the tool table in the position 16.

Example b) N4 P13 = F25 P34

Parameter P13 takes the Z value of the tool table in the position indicated by parameter
P34.

F26

This function can be programmed in two different ways:

Example a) N4 P6 = F26 K32

Parameter P6 takes the F value of the tool table in the position 32.

Example b) N4 P14 = F26 P15

Parameter P14 takes the F value of the tool table in the position indicated by parameter
P15.

F27

This function can be programmed in two different ways:

Example a) N4 P90 = F27 K13

Parameter P90 takes the R value of the tool table in the position 13.

Example b) N4 P28 = F27 P5

Parameter P28 takes the R value of the tool table in the position indicated by parameter
P13.
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F28

This function can be programmed in two different ways:

Example a) N4 P17 = F28 K10
P17 takes the | value of the position 10 in the tool table.

Example b) N4P19 = F28 P63
P19 takes the | value of the tool table position indicated by parameter 63.

F29

This function can be programmed in two different ways:

Example a) N4 P15 = F29 K27
P15 takes the K value of the position 27 in the tool table.

Example b) N4 P13 = F29 P25
P13 takes the K value of the tool table position indicated by parameter 25.

Any number of assignments and operations can be programmed in a block provided,
however, that no more than 15 parameters are modified.

144 8025/8030 CNC PROGRAMMING MANUAL



BINARY OPERATIONS

F30 — AND
F31 — OR

F32 — XOR
F33 — NOT

These BINARY operations, also activate the internal indicators (FLAGS) depending on
the 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 O to FFFFFFFF and cannot form part of the first operand.

F30 - AND
Example: N4 P1 = P2 F30 P3

Value of P2 Value of P3 Value of P1
A5C631F C883D C001D
F31-OR
Example: N4 P11 = P25 F31 H35AF9D01
Value of P25 Vaue of H Value of P11
48BE6 35AF9D01 35AF9FE7
F32 - XOR
Example: N4 P19 = P72 F32 H91C6EF
Value of P72 Vaueof 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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Special functions F34-F35

These functions do not affect the jump indicators.

F34

N4P1 = F34P2

P1 takes the value of the 3rd axis which appears in the block with the address P2.
F34 does not accept operating constant.

Example: P1 = F34K2 Isnot valid.

F35

N4P1 = F35P2

P1 takes the value of the 4th axis which appears in the block with the address P2.
F35 does not accept constant operand.

Example: P1 = F35K3 Isnot valid.

F36
N4P1 = F36

P1 takes, the value of the tool number being used at the time.
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Jumps/calls within a program

Functions G25,G26,G27,G28 and G29 can be used to jump to another block of the current
program.

No more information can be programmed into the same block in which some of the
functions G25,G26,G27,G28 or G29 are programmed.

There are two formats:

Format a) 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 is aimed at
When the CNC readsthisblock 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 theblock 10 isreached, the CNC jumpsto block 50 and then the program continues
until it is finished.
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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
L > Number of the last block to be executed
> Number of the block the jump is aimed 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 between thetwo decimal pointsasmany timesasset by thelast number. This
last number can take a value within 0 and 99, unlessit is programmed using a parameter
in which case the limits are 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 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 a block.

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 (P1=k0 has no effect on the flag).

Flag 1 (zero, equal)

If the result 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 acomparison is equal, flag 1 is activated.

If the result of a comparison is different, flag 1 is not activated.

Flag 2 (negative, smaller)

If the result of an operation is smaller 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 a comparison, 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.
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The conditionsfor 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.

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 alone in a block.
Examples:

a) NO GO0 X10
N5 P2 =K3
N10 P1 = P2 F1K5
N15 GOl Z5
N20 G26 N50
N25

N50 G1 710

The last operation with parameters being P1 = P2+K5=3+5=8 (result = 0) the = 0 flag
will not be activated and the CNC will disregard block N20.
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b) NO GOO X10
N5 P2 = K3
N10 P1 = P2 F1K5
N15 GOl 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.

G27 Conditional jump/call if not equal to O

When the CNC reads a block with G27, if the condition isnot O ismet, it jumpsto the
block identified by N4 or N4.4.2, if theconditionisnot Oisnot metthe CNCwill disregard
this block.

Programming: N4 G27 N4 or N4 G27 N4.4.2

G27 must stand alone in a block.

G28 Conditional jump/call if smaller

When the CNC reads a block with the code G28, if the condition of smaller than 0 ismet,
it jumpsto the block identified by N4 or N4.4.2. If the condition of smaller isnot met, the
CNC will disregard this block.

Programming: N4 G28 N4 or N4 G28 N4.4.2

G28 must stand alone in a block.
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G29 Conditional jump/call if equal or greater

When the CNC reads a block with G29, if the condition of equal or greater is met, it
jumps to the block identified by N4 or N4.4.2. If the condition of equal or greater is
not met, the CNC will disregard this block.

Programming: N4 G29 N4 or N4 G29 N4.4.2

G29 must stand alone in a block.

G30 Display of error code defined by K

When the CNC reads a block with G30, it stops the program and displays the error code
( see page 186, section 15.0 for possible error codes and messages).
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 esthe stopping of the program and the
detection of possible measuring error, for instance.

G30 must stand alone in a block.

Atention:
If it isnot required for the CNC error code comment to be displayed, the
f:i number of the code after G30 must be greater than those used by the CNC.

Remember also that the user can write comments in the program which
will be displayed when the corresponding block is executed.
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PROGRAMMING EXAMPLE TO DEFINE A PARABOLIC PATH

The formulafor a parabolic path is:

Z=-KX?

The programming of the X axisisin diameters. A X

The call parameters are:

PO—> K

P1—> Initial X dimension
P2—> Final X dimension
P3—> Increase in X

Calculated parameters:

P4—> X dimension
P5—> Z dimension

MPTE9B

N80 G21 N56.1 PO=K 0.01 P1=K 00 P2=K 100 P3 = K1
N90 M30

N110 G23 N56

NL20 PA=PL ....ooooveeeeeeeseeesreseenns (X=X initia)
N130 P4=P4 F1 P3 P4=F11 P2

N140 G28 N160

N150 P4=pP2
N160 P5=P4 F3 P4 P5 = P5 F3 PO P5 = F16 P5
N170 GO1 XP4 ZP5 ........ccoovvunnnee. (movement block)

N180 P4 = F11 P2
N190 G27 N130
N200 G24
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EXAMPLE OF PROGRAM OF AN ARC WHOSE RADIUSISGREATER THAN
8388.607 mm

If st
Z10

arting point is X2000 Z3000 and the following arc is programmed: GO3 X3774.964
00 1-7000 K-8000, the CNC will generate error 33 because the radiusis greater than

8388 mm. Parametric programming can be used to overcome this limitation.

(POPL

MPT70

(P96,PI7)

MEANING OF PARAMETERS

Call parameters

PO:
P1:
P2:
P3:
P4.
P5:

X value of the final point

Z value of the final point

Distance from the starting point to the center, along X axis

Distance from the starting point to the center, along Z axis

Feedrate

Increment of the angle with its sign (Clockwise = negative, counterclockwise =
positive).

Parameters used in the subroutine

: X value of the starting point

: 'Y value of the starting point

: Radius

: Initial anglex

: Final angle B

: working or movement angle ©
: Arc’s center’s X value

: Arc’s center’s Z value

: Calculations

: Calculations
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Subroutines flow chart:

Assign starting point
coordinates to P90 and P91

Calculate arc center’s
values P96 and P87

‘ Calculate arc's radius ‘

‘ Calculate starting angle a ‘

‘ Calculate final angle g ‘

‘Adjust o and @ if the arc is on the 3rd ond 4th quadrant

Angle © = o +P5

—
|

‘Co\cu\ote arc’s (X,Y) point for new angle

DIAGRAMA

‘ movement to that point ‘

YES
End of arc? END

©o=06+P5
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SUBROUTINE N98

NOO
NO1

NO2
NO3

NO5
NO6
NO7
NO8
NO9
N10
N11
N12
N13
N14
N15
N16
N17
N18
N19
N20
N21
N22

N23
N24
N25
N26
N27
N28
N29

N30
N31

N32
N33

N34
N35

N36
N37

G23 N98

PO0=X POLZY e (Takes point valu)

PI96=P90 F1 P2 P97=PO1 F1P3 .......cct s (Calculates center)

PO2=P2 FB P3 ... (Calculates radius)

P98=P2 F4 P3P93=F10 P98 .........ccectrrrrrrrreererienens ‘ (Célculates angleo)

P98=P91 F2 P97 P98=F11 KO .....cccectrierrerrrerrerererncns

G29 N4

P93=P93 F1 K 180

P98=P0 F2 P96 P99=P1 F2 P97 ......cceccscerrrrrrrrrererens | (Calculates angleB)

P94=P99 F4 P98 P94=F10 P94 P98=F11 KO .............

G29 N8

P94=P94 F1 K 180

P5=FL11 KO o

(€2 S

PO3=F 11 KO o

G2 N2 ... (Adjusts values of

POYA=F 11 KO o acand g if the

G28 N2 ... arc spares 3rd an4dth

PO3=PO93 F1 K360 ......cccoeeriereeieesieeie e quadrant)

G25 N2L ..o

POYA=F 11 K et

G299 N2L ...

PO3=F 11 KO ot

G288 N2L ...

PIA=PI4 FL K360 .....ccerverieirrenieenesenieesie e seens

POS=PO3 FL PS5 ...t (®angle= «+ P5)

P98=F8 P95 P98=P98 F3 P2 .......c.cccerrrrirrrrerrerieene (X value of point)

P98=P98 F1 P96

P99=F7 P95 P99=P99 F3 P92 P99=P99 F1 P97 ........ (Z value of point)

GLXPI8YPOAOFPA ..o (Go to point)

POS=F11 P4 ... (End of arc?)

G26 N37

POA=FL1L PO3 ...t (Compare oc and B)

G26 N7 .. (If o= Bend)

G28 N33

P95=P95 F1 P5 PO5=F11 P94 .......cccsoerrirrreernrenns (If B> ancrement of 6
and check whether=a g

G28 N32

POSZPOA ... (If © =B asbeen
reached or surpased)

G25 N22 ... (calculates new point.)

P95=P95 F1 P5 PI=F11 P95 .......cccsvemrrrrreernrienns (If o> pdecrement of ©
and check whether =a B)

G28 N36

POS=PO4 ... (If ® = Bhasbeen
reached or surpassed)

G25 N22 ...ttt (calculates new point).

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:

Programming of X axisin radius

N10 P0=3774.964 P1=K 1000 P2=K-7000 P3=K-8000 P4=K 100 P5=K0.5
N20 G1 G41 X2000 Z3000 T1.1
N30 G21 N98.01

Programming of X axisin diameters

N10 P0=7549.928 P1=K 1000 P2=K-7000 P3=K-8000 P4=K 100 P5=K0.5
N20 G1 G41 X4000 Z3000 T1.1
N30 G21 N98.01

Atention:

If tool offset isto be used the following programming order must be strictly
followed.

1. Definition of call parameter.
2. Positioning in the arc’ s initial point.
3. Calling the subroutine.
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14. CANNED CYCLES

The CNC includes the following canned cycles:

G66 - Pattern repeating

G68 - Stock removal along the X axis
G69 - Stock removal along the Z axis
G81 - Turning cycle with straight sections
G82 - Facing cycle with straight sections
G83 - Deep hole drilling

G84 - Turning cycle with arc sections
G85 - Facing cycle with arc sections
G86 - Threadcutting (Z axis)

G87 - Threadcutting (X axis)

G88 - Grooving (X axis)

G89 - Grooving (Z axis)

Atencion:

The canned cycles do not alter the call parameters which can be used in
2 subsequent cycles, although they alter the contents of the parameters P70
to P99.

If the value of a parameter is a constant, when programming canned
cycles, it is necessary to key-in K after =.

Example: N4 G66 PO = K25 ......
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14.1.

G66. PATTERN REPEATING

MPT72

Format:

N4 G66 PO=K P1=K P4=K P5=K P7=K P8=K P9=K P12=K P13=K P14=K

Meaning of the parameters:

PO:
P1:
P4:

P5:

P7:

P8:

X coodinate value of theinitial point A, in radius or diameter.
Z coordinate value of theinitial point A.

Total amount of stock to beremoved. It must be equal to or greater than 0 and equal
to or greater than the finishing stock allowance or error 3 will be displayed.
According to P12 it will be identified asresidual in X or Z.

Max. step. It must be greater than zero or error code 3 will bedisplayed. According
toP12it will beidentified asstep along X or Z axis. Thereal step calculated by the
CNC will be equal or smaller than the max. step.

Finishing stock allowance on the X axis. It must be equal to or greater than O, or
error 3 will be displayed.

Finishing stock allowance on the Z axis. It must be equal to or greater than O, or
error 3 will be displayed.

Feedratefor thefinishing pass. If itis=0, thereisnofinishing pass. If itisnegative,
error code will be displayed.
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P12: Tool entry/exit angle. Its value must be comprised between O degrees and 90
degreesor error 3will bedisplayed. If it isequal or smaller than 45 degree P4 will
be taken as residual stock on the X axis and P5 as max. step along X axis.

<45°

MPT73

If it is greater than 45 degree, P4 will be taken as residual stock on the Z axis and P5 as
max. step along Z axis.

>45°

MPT74

P13: Number of the first block to define the pattern.
P14: Number of the last block to define the pattern.
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The following points should be borne in mind when programming this canned cycle:

10.
11.

12.

The definition of the pattern must not include point A becauseit isidentified by PO
and P1.

The machining conditions (feedrate, spindle rotation, etc.) must be programmed
before calling the cycle.

The parameters must be entered either in the cycle calling block or in previous
blocks.

The exit conditions of the cycle are GO0 and G90.

Thepattern can bemadeup by straight lines, circles, roundings, tangential approaches,
tangential exits and chamfers.

Absolute or incremental programming can be used.
In the definition of the pattern no T function can exist.

The approaching and withdrawing movements are carried out in rapid and the rest
at the programmed feedrate.

The cycle is completed on the starting position of the tool.
Tool radius compensation (G41,G42) can be used.

The coordinates values (X,Z) of the point from where the cycle is called must be
different from PO and P1 respectively. Otherwise error code 4 will be generated.

The machining movements will be made at the programmed feedrate.

Note: No polar programming allowed. G02/G03 must be programmed with X Z | K.
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Example G66: X in diameters.

MPT75

N100 —

N110 G90 GO0 G42 X150 2115

N120 G66 PO=KO0 P1=K85 P4=K20 P5=K5 P7=K1 P8=K1
P9=K 100 P12=K 40 P13=K200 P14=K290

N130 G40 X160 2135

N140 M30

N200 G36 R5 X50 285

N210 X50 Z70

N220 X40 Z60

N230 G36 R2 X40 Z50

N240 G39 R2 X60 Z50

N250 X60 Z40

N260 G36 R2 X80 Z30

N270 G36 R10 X80 Z10

N280 G36 R2 X120 Z10

N290 X120 Z0
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14.2.

G68. STOCK REMOVAL ALONG THE X AXIS (TURNING)

MPT76

/ P8

Format:

N4 G68 PO=K P1=K P5=K P7=K P8=K P9=K P13=K P14=K

Meaning of the parameters:

PO:

P1:

P5:

P7:

P8:

Absolute X coordinate value of the starting point (A) in radius or diameters.
Absolute Z coordinate value of the starting point A.

Max. depth of cut per pass (radius). It must be greater than zero or error code 3 will
bedisplayed. Thereal step calculated by the CNC will be equal or smaller than the
max. step.

Finishing stock allowancealong X axis(radius). It must be greater or equal to zero,
or error code 3 will be displayed.

Finishing stock allowance along Z axis. It must be greater or equal to zero or error
code 3 will be displayed.

Feedrate of the finishing pass.

If P9=0, there will be no finishing pass; but there will be a final roughing pass
mai ntaining the excess material indicated by P7 and P8.

If it has anegative value, neither afinal roughing pass nor afinishing passwill be
carried out.
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P10:

P13:
P14:
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______ 1 N
- --1 K-—--1
., - -
Last roughing pass End point "

Thisparameter must beassigned aval ueother than"0" inorder for theCNCto carry
out afinal roughing pass prior to the finishing pass.

P9>0 P10=0 P9>0 P10#0
I — I | eme— ]
\1';_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_“; "T'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'_'j
S s R .
N z NS
T / \m—
Finishing pass / k\ ______ _: Last roughing pass » N\ _:

Finishing pass

MPT76BI

Number of the first block to define the pattern.

Number of the last block to define the pattern. It must be greater than P13.
Otherwise error code 13 is generated.

When programming this canned cycle the following should be borne in mind:

Thedistance between the starting point 0 and final point (B) along X generating error
31 when operating with tool compensation the value of this distance (from 0 to B)
should be equal to P7+NP5, N being an entire number (any multiple of P5).

The distance from 0 to A along Z axis should be higher than P8.

The definition of the pattern must not include point A because it isidentified by PO
and P1.

The machining conditions (feedrate, spindle rotation, etc.) must be programmed
before calling the cycle. The parameters can be programmed in the calling block or
in previous blocks. The exit conditions are GO0 and G90.
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5.  The pattern can be made up of straight lines and arcs. All the blocks of pattern
definition will be programmed with cartesian coordinates being mandatory to
program the two axes in absolute, otherwise, the CRT will display error 21. If arcs
are included in the definition, they must be programmed with the center’'s I,K
coordinates, referred to the arc’s starting point and with the relevant sign. If
functions F,S,T or M are programmed in the definition, they will be ignored except
for the finishing pass. No polar definitions can be used.

6. Thecycleiscompleted on the starting position of the tool O.

7. If the last movement prior to calling the canned cycle (G68) has been executed in
GO0, tool radius compensation (G41,G42) can be used. Otherwise error 35 will be
displayed.

The figure shows the elemental cycle. The movements 1-2 and 2-3 will be performed at
the programmed feedrate and the 0-1 and 3-0 in rapid.
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Example G68.

K35

{:l
$100 e
?80
‘ X
@40
-90 -80 -70 -60 -40  -30
E 1 1 1 1 11 6; 1 o ;
= K 26
N100 —
N110 G42 GO0 X120 Z0
N120 G68 PO=K0 P1=K-10 P5=K 2 P7=K 0.8 P8=K 0.8 P9=K 100 P13=K 200 P14=K 250
N130 G40 X130 Z10
N140 M30

N200 GO3 X40 Z-30 |-6 K-26
N210 GO1 X40 Z-40

N220 G02 X80 Z-60 125 K5
N230 G01 X80 Z-70
N240X100 Z-80

N250X100 Z-90
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14.3.

G69. STOCK REMOVAL ALONG THE Z AXIS (FACING)

MPT78

Format:

N4 G69 PO=K P1=K P5=K P7=K P8=K P9=K P13=K P14=K

Meaning of the parameters:

PO:
P1:
P5:

P7:

P8:

Coordinate X value of the starting point (A) in radius or diameters.
Coordinate Z value of the starting point (A).

Max. step. It must be greater than zero or error code 3 will be displayed. The real
step calculated by the CNC will be smaller or equal to the max. step.

Finishing stock allowance along X axis. It must be greater or equal to zero or error
code 3 will be displayed.

Finishing stock allonwance along Z axis. It must be greater or equal to zero or error
code 3 will be displayed.

Feedrate of the finishing pass.

If P9=0, there will be no finishing pass; but there will be a final roughing pass
mai ntai ning the excess material indicated by P7 and P8.

If it has anegative value, neither afinal roughing pass nor afinishing passwill be
carried out.
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P10: Thisparameter must beassigned avalueother than™0" inorder for the CNCtocarry
out afinal roughing pass prior to the finishing pass.
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Finishing pass

R

e

---L
N

Finishing pass

Last roughing pass

P13: Number of the first block to define the pattern.

P14: Number of the last block to define the pattern. It must be higher than P13 or error
code 13 will be displayed.

When programming this canned cycle, the following should be borne in mind:

1. Thedistance between the starting point 0 and B point along the Z axis must be equal
or greater than P8. To avoid passes that are too thin or generating error P31 when
operating with tool compensation the value of this distance (from 0O to B) should be
equal to P8+NP5, N being an entire number (any multiple of P5).

2. Thedistance from 0 to A along. The axis should be higher than P7.

3. Thde gtlefi nition of the pattern must not include point A because it isidentified by PO
an :

4. The machining conditions (feedrate, spindle rotation, etc.) must be programmed
before calling the cycle. The parameters can be programmed in the calling block or
in previous blocks. The exit conditions are GO0 and G90.
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5. The pattern can be made up of straight lines and arcs. All the blocks of pattern
definition will be programmed with cartesian coordinates being mandatory to
program the two axes in absolute, otherwise, the CRT will display error 21. If arcs
are Included in the definition, they must be programmed with the center’'s I,K
coordinates, referred to the arc’s starting point and with the relevant sign. If
functions F,S, T or M are programmed in the definition, they will beignored except
for the finishing pass. No polar definitions can be programmed.

6. Thecycleiscompleted on the starting position of the tool (0).

7. If the last movement prior to calling the canned cycle (G69) has been executed in
gool, togclj radius compensation (G41,G42) can be used. Otherwise error 35 will be
isplayed.

The figure shows the elemental cycle. The movements 1->2 and 2->3 will be performed
at the programmed feedrate and the 0->1 and 3->0 in rapid.
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Example G69.

MPT79
46
NY

N190 —

N200 G41 GO X90 Z-5

N210 G69 PO=K 80 P1=K-80 P5=K2 P7=K 0.8 P8=K 0.8 P9=K 100 P13=K 300 P14=K 340
N220 G40 X100 Z0

N230 M30

N300 G01 X80 Z-60

N310 GO03 X60 Z-50 |15 K15

N320 G01 X40 Z-40

N330 GO3 X10 Z-25 |5 K20

N340 G01 X10 Z-10
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14.4. G81. TURNING CANNED CYCLE WITH STRAIGHT SECTIONS

MPT80

EXAMPLE: Let us suppose the coordinate values of the drawing’ s points are: A(X0 Z0)
B(X90 Z-45) 0(X134 Z47) and the programming of X axisisin diameters.

NOO GO0 X134 Z47 .......ccvveee... (Thetool located in point 0).

N100 G81 PO=K0 P1=K0 P2=K90 P3=K-45 P5=K5 P7=K 3 P8=K4 P9=K 100

Meaning of the parameters:

PO: X coordinate value of the point A (radius or diameters).
P1l:  Z coordinate value of the point A.

P2: X coordinate value of the point B (radius or diameters).
P3:  Z coordinate value of point B.

P5:  Max. step. It must be greater than zero or error code 3 will be displayed. Thereal
value calculated by the CNC will be smaller or equal to the max. step.

P7:  Finishing stock allowanceonthe X axis. It must be greater or equal to zero or error
code 3 will be displayed.
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P8:

Finishing stock allowance along the Z axis. It must be greater or equal to zero or
error code 3 will be displayed.

Feedrate of the finishing pass. If it is zero, there will be no finishing pass. If it is
negative, error code 3 will be displayed.

When programming this canned cycle, the following should be borne in mind:

The distance between the starting point 0 and final point (B) along the X axis must
be equal or greater than P7. To avoid passes that are too thin or generating error 31
when operting with tool compensation the val ue of thisdistance (from 0to B) should
be equal to P7+NP5, N being an entire number.

The distance from 0 to A along Z axis should be higher than P8.

The machining conditions (feedrate, spindle rotation, etc.) must be programmed
before calling the cycle. The parameters can be programmed in the calling block or
in previous blocks. The exit conditions of the cycle are GOO and G90.

If the position of the tool is not correct to execute the cycle, error code 4 will be
displayed. If it is correct a horizontal turning will be carried out until it is reached
and then the cycle will be executed.

If thereisafinishing passthe cyclewill be completed on the starting position of the
tool (0). Otherwise the cycle will end on point F.

If the last movement prior to calling the canned cycle (G81) has been executed in
GO0, tool radius compensation (G41,G42) can be used. Otherwise error 35 will be
displayed.

The figure shows the elemental cycle. The movements 1- 2 and 2-3 will be performed at
the programmed feedrate and the 0-1 and 3-0 in rapid.
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14.5. G82. FACING CANNED CYCLE WITH STRAIGHT SECTIONS

>P7

MPT81

EXAMPLE: Let us suppose the coordinate values of the drawing’ s points are: A(X90 Z-
45) B(X0 Z0) 0(X136 Z39) and the programming of X axisisin diameters.

N90 GO0 X136 Z39 ............... (The tool located in point 0).

N100 G82 PO=K90 P1=K-45 P2=K0 P3=K0 P5=K5 P7=K 3 P8=K4 P9=K 100

Meaning of the parameters:

PO: X coordinate value of point A (radius or diameters).
P1l:  Z coordinate value of point A.

P2: X coordinate value of point B (radius or diameters).
P3:  Z coordinate value of point B.

P5:  Max. step. It must be greater than zero or error code 3 will be one displayed. The
real step calculated by the CNC will be smaller or equal to the max. step.

P7:  Finishing stock allowanceonthe X axis. It must be greater or equal to zero or error
code 3 will be displayed.
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P8:  Finishing stock allowance along the Z axis. It must be greater or equal to zero or
error code 3 will be displayed.

PO:  Feedrate of the finishing pass. If it is zero there will be no finishing pass. If it is
negative, error code 3 will be displayed.

NOTES:

1.  Thedistance between the starting point 0 and final point (B) along the Z axis must

be equal or greater than P8. To avoid passes that are too thin or generating error 31
when operting with tool compensation the val ue of thisdistance (from 0to B) should
be equal to P8+NP5, N being an entire number.

The distance from 0 to A along the X axis should be higher than P7.

The machining conditions (feedrate, spindle rotation, etc.) must be programmed
before calling the cycle. The parameters can be programmed in the calling block or
in previous blocks. The exit conditions of the cycle are GOO and G90.

If the position of the tool is not correct to execute the cycle, error code 4 will be
displayed. If it is correct avertical facing will be carried out until it is reached and
then the cycle will be executed.

If thereisafinishing pass, thecyclewill be completed onthetool’ s starting position
(0). If thereis no finishing pass the cycle will end at point F.

If the last movement prior to calling the canned cycle (G82) has been executed in
GO0, tool radius compensation (G41,G42) can be used. Otherwise error 35 will be
displayed.

The figure shows the elemental cycle. The movements 1-2 and 2-3 will be performed at
the programmed feedrate and the 0-1 and 3-0 in rapid.
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14.6.

G83. DEEP HOLE DRILLING CYCLE

GOCP1ES

+X

MPT82

+7

Format:

N4 G83 PO=K P1=K P4=K P5=K P6=K P15=K P16=K P17=K

Meaning of the parameters:

PO:

P1:
P4.

P5:

P6:

Absolute X value of the point where the drilling or circular groove is desired (if
different from zero) in radius or diameters.

Absolute Z value of the point where the drilling is desired.

Total depth of the hole. It will have positive value when drilled towards the
negative direction of the Z axis and viceversa. If it is zero, error code 3 will be
displayed.

Max. pass. The CNC will execute the minimum number of equal passes, smaller
than P5 until the total depth, defined by P4, isreached. If it isequal to or smaller
than zero, error code 3 will be displayed.

Safety distance. It definesthedistanceto the part from the point wherethetool ends
the positioning approach. If it is negative, error code 3 will be generated.
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P15: Dwell. It identifies the value in seconds of the dwell at the bottom of the hole. If
it is negative, error code 3 will be displayed.

P16: Itindicatestheincremental value of the GOO movement after each pass. If itiszero,
this movement will be executed up to the A’ point. If it is negative, error 3 will be
displayed.

P17: Itindicatesthe safety distance between the bottom of the previous penetration and
the point where the tool endsthe rapid approach for a subsequent penetration. If it
is negative, error code 3 will be displayed.

The machining conditions (feedrate, spindle rotation, etc.) must be programmed before
calling the cycle. The parameters can be programmed in the calling block or in previous
blocks.

The cycle does not alter the calling parameters and thus, they can be used for future
cycles. The parameters P90 to P96 are altered. The exit conditions are G00,G07,G40 and
G90.

The cycle starts with a GOO approach to point A’ and ends at A’ as well.
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14.7. G84. TURNING CANNED CYCLESWITH ARCS

Ay

P18¢(D

AT P7
£ ?

>P8

MPT83

PISCGO |

EXAMPLE: Let us suppose the coordinate values of the drawing’s point are: 0(X149
Z86) A(X0Z71) B(X120Z11) C(X160 Z91) and the programming of X axis
isin diameters.

N90 GO0 X149 Z86 ................. (The position of the tool isthe point 0)
N100 G84 PO=K0 P1=K71 P2=K 120 P3=K 11 P5=K5 P7=K4 P8=K4 P9=K 100
P18=K 80 P19=K 20

Meaning of the parameters:

PO: X coordinate value of point A (radius or diameters).
P1l:  Z coordinate value of point A.

P2: X coordinate value of point B (radius or diameters).
P3:  Z coordinate value of point B.

P5:  Max. step. It must be greater than zero or error code 3 will be displayed. Thereal
step calculated by the CNC will be smaller or equal to the max. step.
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P7:

P8:

P18:

P19:

Finishing stock allowance onthe X axis. It must be greater or equal to zero or error
code 3 will be displayed.

Finishing stock allowance along the Z axis. It must be greater or equal to zero or
error code 3 will be displayed.

Feedrate of the finishing pass. If it is zero there will be no finishing pass. If it is
negative, error code 3 will be displayed.

Distance| between the point A and thearc’ s center along the X axis. Although the
X axis is programmed in diameters, the values of | are always programmed in
radius.

K distance between the point A and the arc’s center along the Z axis.

When programming this canned cycle, take into account the following aspects:

The distance between the starting point 0 and final point (B) along the Z axis must
be equal or greater than P8. To avoid passes that are too thin or generating error 31
when operating with tool compensation, the value of this distance (from 0O to B)
should be equal to P8+N P5, N being an entire number.

The distance between the starting point 0 and the point (A), along the X axis, should
be higher than P7.

The machining conditions (feedrate, spindle rotation ...) must be programmed
before calling the cycle. The parameters can be programmed either in the cycle
calling block or in previous blocks. The exit conditions are GO0 and G90.

If the position of the tool is not correct to execute the cycle, error code 4 will be
displayed. If it is correct a horizontal turning will be carried out until it is reached
and then the cycle will be executed.

If thereisafinishing pass, thecyclewill be completed onthetool’ sstarting position
(0). If thereis no finishing pass the cycle will end at point F.

If thelast movement prior to calling the canned cycle has been executed in GOO, tool
radius compensation (G41,G42) can be used. Otherwise error 35 will be displayed.

Thefigure showsthe elemental cycle. The movement 1-2 and 2-3 will be performed at the
programmed feedrate and the 0-1 and 3-0 in rapid.
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14.8. G85. FACING CYCLE WITH ARCS
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EXAMPLE: Let ussupposethe coordinate values of the drawing’ spoint are: 0(X 150 Z85)

A(X118 Z11) B(X0 Z70) C(X160 Z91) and the programming of X axisisin diameters.

N90 GO0 X150 Z85 ........ccceeneee (The position of the tool is the point 0)

N100 G85 P0=K118 P1=K11 P2=KO0 P3=K70 P5=K5 P7=K4 P8=K4 P9=K 100
P18=K21 P19=K80

Meaning of the parameters:

PO: X coordinate value of point A (radius or diameters).

P1l:  Z coordinate value of point A.

P2: X coordinate value of point B (radius or diameters).

P3:  Z coordinate value of point B.

P5:  Max. step. It must be greater than zero or error code 3 will be displayed. Thereal
step calculated by the CNC will be smaller or equal to the max. step.
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P7:

P8:

P18:

P19:

Finishing stock allowance onthe X axis. It must be greater or equal to zero or error
code 3 will be displayed.

Finishing stock allowance along the Z axis. It must be greater or equal to zero or
error code 3 will be displayed.

Feedrate of the finishing pass. If it is zero there will be no finishing pass. If it is
negative, error code 3 will be displayed.

Distance| between the point A and thearc’ s center along the X axis. Although the
X axis is programmed in diameters, the values of | are always programmed in
radius.

K distance between the point A and the arc’s center along the Z axis.

When programming this canned cycle, take into account the following aspects:

The distance between the starting point 0 and final point (B) along the Z axis must
be equal or greater than P8. To avoid passes that are too thin or generating error 31
when operating with tool compensation, the value of this distance (from 0O to B)
should be equal to P8+N P5, N being an entire number.

The distance between the starting point 0 and the point (A), along the X axis, should
be higher than P7.

The machining conditions (feedrate, spindle rotation ...) must be programmed
before calling the cycle. The parameters can be programmed either in the cycle
calling block or in previous blocks. The exit conditions are GO0 and G90.

If the position of the tool is not correct to execute the cycle, error code 4 will be
displayed. If it is correct avertical facing will be carried out until it is reached and
then the cycle will be executed.

If thereisafinishing pass, thecyclewill be completed onthetool’ sstarting position
(0). If thereis no finishing pass the cycle will end a point F.

If thelast movement prior to calling the canned cycle has been executed in GOO, tool
radius compensation (G41,G42) can be used. Otherwise error 35 will be displayed.

The figure shows the elemental cycle. The movement 1-\>2 and 2-\>3 will be performed
at the programmed feedrate and the 0-\>1 and 3-\>0 in rapid.
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14.9. G86. THREADCUTTING CYCLE (Z axis)
B/

GO

> GO
. A//
c T ' 2
P11 11y Y ‘7

G33 —
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MPT8S
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+7Z

Format:

N4 G86 PO=K P1=K P2=K P3=K P4=K P5=K P6=K P7=K P10=K P11=K P12=K

Meaning of the parameters:

PO:  Absolute X value of the starting point of the thread (A) in radius or diameters.
P1l:  Absolute Z value of the starting point of the thread (A).

P2:  Absolute X value of the final point of the thread (B) in radius or diameters.
P3:  Absolute Z value of the final point of the thread.

P4:  Depth of thethread (inradius). If will have apositive valuein external threadsand
anegative one in internal threads. If it is zero error code 3 will be displayed.
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P5:

P7:

P10:

P11:

P12:

Initial pass (inradius). It definesthe depth of thefirst cutting pass. The subsequent
passes will depend on the sign given to the parameter.

- If thesignispositive, the depth of the second passwill be P5 V2 and the
depth of the 11th will be P5 \/n, until the finishing depth is reached.

- If thesignisnegative, the penetration increment will be constant and of avalue
equal to the absolute value of the parameter.

- If thevalueisO, error 3 will be issued.
Safety distance in radius. It indicates the distance from B to B'.

- If the value is positive, this movement will be done in GO5 (rounded corner).
The 0 value is considered positive.

- If the value is negative, this movement will be done in GO7 (square corner).
Finishing pass (in radius), this passis carried out with radial approach.
- If itis O, the previous passis repeated.

- If the value is positive, the finishing pass will be carried out maintaining a P12/
2 angle with the X axis.

- If the value is negative, the finishing pass will be done with radial entry.

Thread pitch along Z axis in inches or mm per thread.
Note: For threads per inch (or mm) use 1/threads per inch (or mm). Ex.:6 threads
per inch = P10 =K1 F4 K6.

Thread exit. It definesthe distance from the end of the thread to the point wherethe
exit starts. If itisnegative, error code 3will bedisplayed. If itisdifferent from zero,
the section CB’ isatapered thread whose pitch along Z axisisP10. If itis zero, the
section CB’ is executed in GOO (X only while Z decelerates).

Angle of thetool’ snose. It makesthe starting points of the successive passesto be
at aP12/2 anglewith X axis. Do not forget to adjust the tool angle by 1/2° if you
want each pass to shave the thread wall.

The machining conditions (feedrate, spindle rotation, etc.) must be programmed before
calling the cycle. The parameters can be programmed in the calling block or in previous
blocks. The parameters P80 to P99 are altered. The exit conditionsare G00,G07,G40, GO0
and G97. The cycle starts with a GO0 approach to point A’ and ends at A’ aswell. When
executing the block, the F feedrate speed cannot be altered by turning the FEEDRATE
knob whose value will be frozen at 100%.
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14.10. G87. THREADCUTTING CYCLE (X axis)

+X

MPT86

Format:

N4 G87 PO=K P1=K P2=K P3=K P4=K P5=K P6=K P8=K P10=K P11=K P12=K

Meaning of the parameters:

PO:  Absolute X coordinate value of the initial point of the thread (A) in radius or
diameters.

P1:  Absolute Z coordinate value of the initial point of the thread (A).

P2:  Absolute X coordinate value of the final point of the thread (B) in radius or
diameters.

P3:  Absolute Z coordinate value of the final point of the thread (B).
P4.  Depth of the thread. It will have a position value when the cutting takes place

towards the negative direction of the Z axis and viceversa. If it is zero, error code
3 will be displayed.
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P5:

P8:

P10:

P11:

P12:

Initial pass. It definesthe depth of thefirst cutting pass. The subsequent passeswill
depend on the sign given to the parameter:

- If thesignispositive, thedepth of the second passwill be P5 \:2 and the
depth of the 11th will be P5 \y n, until the finishing depth is reached.

- If thesignisnegative, the deepening increment will be constant and of avalue
equal to the absolute value of the parameter.

- If thevalueisequal to zero, error 3 is generated.
Safety distance. It indicates the distance from point B to point B'.

- If the value is positive, this movement will be done in GO5 (rounded corner).
The 0 value is considered positive.

- If the value is negative, this movement will be done in GO7 (square corner).
Finishing pass:
- If itis O, the previous passis repeated.

- If the value is positive, the finishing pass will be carried out maintaining a P12/
2 angle with the Z axis.

- If the value is negative, the finishing pass will be done with radial entry.

Thread pitch along X axisin radius.
Note: For threads per inch (or mm) use 1/threads per inch (or mm). Ex.:6 threads
per inch = P10 =K1 F4 K6.

Thread exit (inradius). It definesthe distancefrom the end of thethread to the point
wheretheexit starts. If itisnegative, error code 3will bedisplayed. If itisdifferent
from zero, the section CB’ is atapered thread whose pitch along X axisis P10. If
it is zero, the section CB’ is executed in GOO (X only while Z decelerates).

Angle of thetool’ snose. It makesthe starting points of the successive passesto be
at aP12/2 anglewiththe Z axis. Do not forget to adjust thetool angle by 1/2° if you
want each pass to shave the thread wall.

Themachining conditions(feedrate, spindlerotation, etc.) must be programmed beforethe
cycleiscalled. The parameters can be programmed in the call block or in previous blocks.
Thecycledoesnot alter the calling parameters and thus, they can be used for futurecycles.
The parameters P80 to P99 are altered. The exit conditions are GO0, GO7, G40, G90 and
G97. The cycle starts with a GOO approach to point A’ and ends at A’ as well. When
executing the block, the F feedrate speed can’t be altered by turning the FEEDRATE knob
whose value will be frozen at 100%.
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14.11. G88. GROOVING CYCLE ALONG X AXIS

P5

P6A‘ |

+X

) P15 |

MPT87

+7

Format:

N4 G88 PO=K P1=K P2=K P3=K P5=K P6=K P15=K

Meaning of the parameters:

PO: X coordinate value of point A (radius or diameters).
P1l:  Z coordinate value of point A.

P2: X coordinate value of point B (radius or diameters).
P3:  Z coordinate value of point B.

P5:  Tool nose swidth. It must be greater than zero or error code 3 will be displayed.
The real step calculated by the CNC will be smaller than the tool’ s width.

P6:  Safety distance. It must be equal or greater than zero or error code 3 will be
displayed.

P15: Dwell at the bottom (seconds). It must be equal or greater than 0 and smaller than
655.36 seconds. Otherwise, error code 3 will be displayed.
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The machining conditions (feedrate, spindle rotation, etc.) must be programmed before
calling the cycle. The parameters can be programmed in the calling block or in previous
blocks. The exit conditions of the cycle and G00,G07,G40 and G90. If the groove’ sdepth
iszero, code 3 will be displayed. If the width of the groove issmaller than the tool nose’s
width, error code 3 will be displayed. If the position of the tool is not correct to execute
the cycle, error code 4 will be displayed.

The movement from the safety distance to the bottom of the grooveis carried out at the
programmed feedrate. The rest of the movementsin rapid.

The cycle ends at the tool’ sinitial position.

186 8025/8030 CNC PROGRAMMING MANUAL



14.12. G89. GROOVING CYCLE ALONG Z AXIS

P6

P15

T

+Z

MPT88

Format:

N4 G89 PO=K P1=K P2=K P3=K P5=K P6=K P15=K
Meaning of the parameters:

PO: X coordinate value of point A (radius or diameters).
P1l:  Z coordinate value of point A.

P2: X coordinate value of point B (radius or diameters).
P3:  Z coordinate value of point B.

P5:  Tool nose’swidth. It must be greater than zero, or error code 3 will be displayed.
The real step calculated by the CNC will be smaller than the tool’ s width.

P6:  Safety distance. It must be equal or greater than zero or error code 3 will be
displayed.

P15: Dwell at the bottom (seconds). It must be equal or greater than zero and smaller
than 655.36 seconds. Otherwise error code 3 will be displayed.
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The machining conditions (feedrate, spindle rotation, etc.) must be programmed before
calling the cycle. The parameters can be programmed in the call block or in previous
blocks. The exit conditions of the cycle and G00,G07,G40 and G90. If the depth of the
groove s zero, error code 3 will be displayed. If the width of the groove is smaller than
thetool nose’ swidth, error code 3will bedisplayed. If theposition of thetool isnot correct
to execute the cycle, error code 4 will be displayed.

The movement from the safety distance to the bottom of the grooveis carried out at the
programmed feedrate. The rest of the movementsin rapid.

The cycle ends at the tool’ sinitial position.
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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

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 pro-
gram being edited or in a later program.

The order in which the part-programs are stored in memory are shown in the part-program directory.
If during the execution of a program, a new one is 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

The range or the Constant Surface Speed has not been programmed
More than 7 "M" functions in a block.

This error occurs in the following cases:

> Function G50 is programmed wrong

> Tool dimension values too large.

> Zero offset values ( G53/G59 ) too large.

Canned cycle profile defined incorrectly.

A block has been programmed which is incorrect either by itself or in relation with the program history
up to that instant.

Functions G14, G15, G16, 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.

This error is issued in the following cases:

> Negative or too large thread pitch value.

> Synchronization factor K of the synchronized tool too large.

Error in blocks where the points are defined by means of angle-angle or angle-coordinate.
This error is issued in the following cases:

> After defining G20, G21, G22 or G23, the number of the subroutine it refers to is missing.
> The "N" character has not been programmed after function G25, G26, G27, G28 or G29.
> Too many nesting levels.

More than one spindle range have been defined in the same block.



021

022
023
024
025
026

027
028

029

030
031

032

033

This error will be issued in the following cases:

> There is no block at the address defined by the parameter assigned to F18, F19, F20, F21, F22.
> The corresponding axis has not been defined in the addressed block

An axis is repeated when programming G74.

K has not been programmed after GO4.

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 is issued in the following cases:

> Memory overflow.

> Not enough free tape or CNC memory to store the part-program.

I//K has not been defined for a circular interpolation or thread.

An attempt has been made to select a tool offset at the tool table or a non-existent external tool (the
number of toolsis set by machine parameter).

Too large a value assigned to a function.

This error is often issued when programming an F value in mm/min (inch/min) and, then, switching to
work in mm/rev (inch/rev) without changing the F value.

The programmed G function does not exist.

Tool radius value too large.

Tool radius value too large.

7
i E775
A movement of over 8388 mm or 330.26 inches has been programmed.

Example: Being the Z axis position Z-5000, if we want to move it to point Z5000, the CNC will issue
error 33 when programming the block N10 Z5000 since the programmed move will be:
Z5000 - Z-5000 = 10000 mm.

In order to make this move without issuing this error, it must be carried out in two stages as
indicated below:

N10 Z0 ; 5000 mm move
N10 Z5000 ; 5000 mm move



034
035
036
037
038

039

040

041

042

043
044
045
046
047
048
049
050

S or F value too large.

Not enough information for corner rounding, chamfering or compensation.
Repeated subroutine.

Function M19 programmed incorrectly.

Function G72 programmed incorrectly.

It must be borne in mind that if G72 is applied only to one axis, this axis must be positioned at part zero
(0 value) at the time the scaling factor is applied.

This error occurs in the following cases:
> More than 15 nesting levels when calling subroutines.
> A block has been programmed which contains a jump 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 is issued when programming a tangential entry as in the following cases:

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

> |f the tangential entry is to be applied to an arc (G02, G03), The tangential entry must be defined in
alinear block.

This error is issued when programming a tangential exit as in the following cases:

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

required.
/
i

> |f the tangential exit is to be applied to an arc (G02, G03), The tangential exit must be defined in a
linear block.

Polar origin coordinates (G93) defined incorrectly.

Function M45 S programmed wrong (speed of the live tool).

Function G36, G37, G38 or G39 programmed incorrectly.

Polar coordinates defined incorrectly.

A zero movement has been programmed during radius compensation or corner rounding.
Start or cancel tool radius compensation while in GO2 or GO3.

Chamfer programmed incorrectly.

G96 has been programmed while the S output isin BCD as set by machine parameter. (AC spindle).



051 *
054

055
056

057
058
059
060
061

064 *
065 *

066 *

068 *

"C" axis programmed incorrectly

Thereisfloppy disk in the FAGOR Floppy Disk Unit or no tape in the cassette reader or the reader head
cover is open.

Parity error when reading or recording a cassette or a floppy disk.
This error comes up in the following cases:

> When the memory is locked 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) has been programmed without having programmed G76 P5 or G76 N5
before.

> If in a G76 P5 or G76 N5 type function does not contain the 5 digits of the program number.

> If while a program is being generated (G76 P5 or G76 N5), its program number is changed without
cancelling the previous one.

> |f 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 a program is being
edited in background.

Write-protected floppy disk or tape.

Problems in floppy disk movement or sluggish tape movement.

Communication error between the CNC and the FAGOR Floppy Disk Unit or cassette reader.

Internal CNC hardware error. Consult with the Technical Service Department.

Battery error.

The memory contents will be kept for 10 more days (with the CNC off) from the moment this error

occurs. The whole battery module located on the back must be replaced. Consult with the Technical
Service Department.

Due to danger of explosion or combustion: do not try to recharge the battery, do not
expose it to temperatures higher than 100°C (232°F) and do not short the battery leads.

External emergency input (pin 14 of connector 1/01) is activated.
This error comes up in the following cases:
> 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 axis travel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed
which would force the machine to go beyond limits.

Z axis travel limit overrun.

It is generated either because the machine is beyond limit or because a block has been programmed
which would force the machine to go beyond limits.

070 ** X axis following error.

071 ** Synchronized tool following error



072 **
073 **
074 **

075 **
076 **
077 **
078 **
079 **
081 **
082 **

083 **
087 **
088 **
089 *

090 **
091 **
092 **
093 **
094

095 **

096 **

097 **

098 **

099 **

100 **
101 **

Z axis following error.

4th axis following error.

This error is issued in the following cases:
> 3rd axis following error

>"C" axis following error
Feedback error at connector Al.
Feedback error at connector A2.
Feedback error at connector A3.
Feedback error at connector A4.
Feedback error at connector A5.
3rd axis travel limit overrun.

Parity error in 4th axis parameters. The CNC initializes the RS232C serial line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

4th axis travel limit overrun.

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 initializes the RS232C serial line pa-
rameters. P0=9600, P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in general parameters. The CNC initializes the RS232C serial line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in Z axis parameters. The CNC initializes the RS232C serial line parameters: P0=9600, P1=8,
P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in 3rd or "C" axis parameters. The CNC initializesthe RS232C seria line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in X axis parameters. The CNC initializes the RS232C seria line parameters: PO=9600,
P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Parity error in M table. The CNC initializes the RS232C serial line parameters: P0=9600, P1=8, P2=0,
P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

Internal CNC hardware error. Consult with the Technical Service Department.

Internal CNC hardware error. Consult with the Technical Service Department.



105

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.

106 ** Inside temperature limit exceeded.

108 ** Error in Z axis leadscrew error compensation parameters. The CNC initializes the RS232C seria line

parameters; P0=9600, P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=L1.

110 ** Error in X axis leadscrew error compensation parameters. The CNC initializes the RS232C serial line

111 *
112 *

113 *

114 *
115 *

116 *

117 *

118 *

119

120

parameters: PO=9600, P1=8, P2=0, P3=1, P605(5)=1, P605(6)=1, P605(7)=1.

FAGOR LAN line error. Hardware installed incorrectly.

FAGOR LAN error. It comes up in the following instances:

> When the configuration of the LAN nodes is incorrect.

> The LAN configuration has been changed. One of the nodes is no longer present (active).
When this error occurs, access the LAN mode, editing or monitoring, before executing a program block.
FAGOR LAN error. A node is not ready to work in the LAN. For example:

> The PLC64 program is not compiled.

>A G52 type block has been sent to an 82CNC while it was in execution.

FAGOR LAN error. An incorrect command has been sent out to a node.

Watch-dog error in the periodic module.

This error occurs when the periodic module takes longer than 5 milliseconds.

Watch-dog error in the main module.

This error occurs when the main module takes longer than half the time indicated in machine parameter
"P729".

The internal CNC information requested by activating marks M1901 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 leadscrew error compen-
sation tables into the EEPROM memory.

This error may occur when after locking the machine parameters, the decoded M function table and the
leadscrew error compensation tables, one tries to save this information into the EEPROM memory.

Checksum error when recovering (restoring) the machine parameters, the decoded M function table and
leadscrew error compensation tables from the EEPROM memory.

Atention:
The ERRORS indicated with "*" behave as follows:

They stop the axis feed and the spindle rotation 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.
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