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NEW FEATURES

MODIFICATIONS

Date: July 1995 Software version: 2.1 and newer
FEATURE AFFECTED MANUAL AND SECTION
Clear all arithmetic parameter contentssetting InstallationManual Section 3.9
themto"0". Operating Manual Section 3.8&6.9
| SO Programming. Programming Manual
Editing of program P99996 at the CNC. InstallationManual Section 3.10
Operating Manual Section 3.9
When interrupting execution, the keysfor the InstallationManual Section 3.5.1
spindle, the coolant and for O1, O2, O3 and Operating Manual Section 2.5.1
TOOL are enabled. Operating Manual Section 6.5
Subroutine associ ated to the execution of atool InstallationManual Section 4.3
(only when executing program P99996) ProgrammingManual Chapter 9.

I SO codes of the 800T CNC ProgrammingManual

Date: November 1995 Software version: 2.2 and newer
FEATURE AFFECTED MANUAL AND SECTION
Subroutinesto be executed before and after Installation Manual Section 4.3
the"T" function. ProgrammingManual Chapter 9

"M" functions associated with automatic Operating Manual Section4.1.2
operations.

"M" functions associated with machining Operating Manual Section5.1.1

operations.







Protections of the unit itself

It carriestwo fast fuses of 3.15 Amp./ 250V. to protect the mains AC input
All thedigital inputsand outputsareprotected by anexternal fast fuse(F) of 3.15Amp./

250V . against avoltageoverload (greater than 33V dc) and agai nst reverse connection
of the power supply.

Precautions during repair

Do not manipulatetheinside of theunit
Only personnel authorized by Fagor Automation may manipulatethe
insideof thisunit.

Donot manipulatetheconnector swith theunit connectedto AC power .

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

Safety symbols
Symbolswhich may appear on the manual
WARNING. symbol
It hasan associ ated text i ndi cating thoseactionsor operationsmay hurt people
or damage products.
Symbolsthat may becarried on the product

WARNING. symbol
It hasan associ ated text i ndi cating thoseactionsor operationsmay hurt people
or damage products.

"Electrical Shock™" symbol
It indicatesthat 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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1.2.1 MAIN AREA
It consists of the following keys:
Numeric keyboard. with thefollowing keys: .,-,0,1,2,,3,4,5,6,7,8,9
to enter integer and decimal values with or without sign.
E] To assign values to the machine parameters.

When pressing the keystroke segquence: E] B the CRT goes blank. To get
the normal display back, just press any key.

If whilethe screenisblank, an error occurs at the CNC, the screen will come back
on.

After pressing thiskey, it ispossibleto set the X axis coordinate value. Oncethis
value has been keyed in, press [ENTER] to validate it.

(~]

After pressing thiskey, itispossibleto set the Y axis coordinate value. Oncethis
value has been keyed in, press[ENTER] to validate it.

<]

After pressing thiskey, it ispossible to set the Z axis coordinate value. Oncethis
value has been keyed in, press [ENTER] to validate it.

[~

After pressing thiskey, it ispossibleto set the axisfeedrate value. Oncethisvalue
has been keyed in, press to validate it.

H

After pressing thiskey, it ispossibleto set the spindle speed value. Oncethisvalue
has been keyed in, press [ENTER] to validate it.

(=]

After pressingthiskey, itispossibleto definethenew tool to besel ected. Oncethis
is done, one may:

* Press for the CNC to select the new tool or

* Press[ENTER] for the CNC to store this value without selecting a new tool.
This option is useful when editing operations that will be stored |ater on.

H

E] After pressing thiskey, it is possible to select the number of the part-program to
be either edited or executed. Once this is done, press [ENTER] to validate the
choice.

It is used to validate the CNC commands generated in the editing window.

Used to recover previously entered data from the part-program memory or CNC
tables, in order to check it or modify it.

Before pressing thiskey, select the operation or valueto be analyzed, by means of
the cursor and up and down arrow keys.

It allows access to the data entry mode for any automatic operation.
To quit this mode, press this key again.

To delete the last character entered in the editing window.
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1.2.4

OPERATOR PANEL

Depending on their function, this panel is divided into the following areas:

2.-

N ( N

‘X—"\/\;X+

Keyboard to jog the axes..
Selector switch consisting of the following elements::

To select the multiplying factor applied by the CNC to the pulses from the
electronic handwhesdl (1, 10, 100).

JOG  To select the distance the axis will move (1, 10, 100, 1000 microns or ten-
thousandths of an inch) when pressing the corresponding key.

FEED To change the programmed feedrate between 0% and 120%.

Keyboard to control the spindle. It can be started in the desired direction stopped or
change its turning speed between 50% and 120% of the programmed speed with an
incremental step of 5%.

Keyboard for [START] and [STOP] of the programmed movements, automatic
operations and part programs.
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1.4 REFERENCE SYSTEMS

The machine where this CNC is installed needs to have the Machine Reference Zero
(home) for each axis defined. This point is set by the manufacturer as the origin of the
coordinate system (Part Zero) of the machine.

It isalso possibleto establish another origin point for programming the part dimensions,
Part Zero. Thisnew origin point ischosen freely by the operator and the position values
shown by the CNC are referred to this point.

Bearinmindthat to select thePart Zero, the CNC must beworking inabsol ute coordinates.
If in the incremental mode, message "INC" on the right-hand side of the main window,

press the key.

ThePart Zero stays selected even when the CNC isoff and it will belost when anew Part
Zexro is selected or when the Machine Reference Zero (home) is searched.

1.4.1 HOME SEARCH
The Machine Reference Zero search is done one axis at atime by following these steps.

*  Pressthekey correspondingtotheaxistobehomed[X],[Y],[Z] andthentheuparrow
key.

*  The editing window will request confirmation of the command. Pressthe key
for the CNC to perform the home search on that axis.

If thehome searchisnot desired, pressany other key. To cancel thehome search once
in progress, press [CLEAR]

When doing ahome search, the CNC initializesthe displays of theaxisand it cancelsthe
Part Zero that was selected.
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1.5 OPERATION IN INCREMENTAL MODE

With this CNC it is possible to set a Floating Zero or Incremental Zero, besides the Part
Zero described earlier, in order to use coordinates relative to any point of the part.

In order to work in the incremental mode, it is necessary that the coordinate values
displayed by the CNC beincremental, "INC" message on the right-hand side of themain

window. If this message is not being displayed, press

Atention:

Every timetheincremental modeisselected, the CNC takesasFloating Zero
thePart Zero point currently active. Therefore, it will keep showing the same
X, Y, Z position values.

To set another Floating Zero, another coordinate or Par Zero must be preset. From that
moment on, the coordinates shown by the CNC will bereferred to the new Floating Zero
established.

The CNC keepsthe Part Zero preset when working in absolute mode and it will display
theX, Y, Z positionreferred toit when switching back fromincremental to absolutemode.
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2.2 WORK TOOL SELECTION

The CNC must know at all times which tool is being used for machining. To
achieve this, every time a new tool is selected, after it has been changed, press
[TOOL] followed by the selected tool and, then, press

The CNC assumes all the offset values corresponding to the new selected tool.
These offset values (tool length and radius) will be taken into account by the
CNC when performing any operation from this moment on.

If anew tool is to be selected when executing a cycle or preprogrammed part,
the CNC acts as follows:

* |t interrupts the execution.
* |t executes the auxiliary function MO05 to stop the spindle.
* |t deactivates the coolant.

* Displays a message indicating the number corresponding to the new tool to
be selected.

Once the tool change has been completed, press [ENTER]. The CNC will turn
the coolant back on, the spindle will recover its turning direction and speed and
the CNC will resume the execution of the part or cycle.

Page
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2.4 BEGINNING (BEG) AND END POINT

With this CNC it is possible to set a beginning point (BEG) and an END point to
facilitate the machining tasks.

These points may be re-defined as often as desired and may be used to set the ends
of the part, the boundaries (limits) of a particular machining area, etc.

2.4.1 BEGIN AND END POINT SETTING

Press the [DATA] key or the one corresponding to the point to be set, [BEG] or
[END]. The CNC will highlight that value.

The X, Y and Z values of that point must be set one by one following these steps:

1. Press the key of the axis to be set [X], [Y] or [Z]. The CNC will highlight this
field.

2. Assign the desired value to this field by following one of these two methods:

* By keying in the desired postion value for this field and pressing [ENTER]
or...

* By moving the axes of the machine to the desired point by means of the
mechanical or electronic handwheels or by using the JOG keys on the operator
panel and then pressing [ENTER].

This option is not available for the Z axis.

The CNC only modifiesthe position value (coordinate) of the selected axisleaving
the values of the other axes intact.

3. The CNC shows the next field as being selected.

To select another field, either press the key of the axis to be set [X], [Y] or [Z]

or use the ’I][IHZ‘B keys.

4. Repeat step 2 to set this new field.
5. Repeat steps 3 and 4 as many times as necessary.

6. To quit the selecting mode, press [CLEAR] or [DATA].
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2.5 SPINDLE CONTROL

2.5.1 SPINDLE SPEED SETTING
To set the spindle speed, press [§] and after keying in the desired value, press
It is possible to set avalue between SO and S9999 rev/min. However, the maximum
turning speed is set by the manufacturer as indicated in the instruction book of the
machine. The CNC will apply this manufacturer-set value whenever a higher speed
is selected by the operator.
Once the new speed is selected, the CNC will act as follows:

*  When the spindle is already turning, the CNC will output the analog voltage
corresponding to the new selected speed.

If the selected RPM correspond to another gear range, the CNC will generate a
range change before outputting the new analog voltage.

*  When the spindle is stopped, the CNC will store the selected value in order to
provide its corresponding analog voltage when starting the spindle.

If the new selected RPM correspond to another gear range, the CNC will generate
a range change.

The set spindle speed may be varied between 50% and 120% in incremental steps of
5% by means of the B keys located on the operator panel.

2.5.2 SPINDLE SPEED RANGE CHANGE

With this CNC, the machine can have a gear box in order to adapt the speeds and
torques of the spindle motor to the various machining requirements.

When the new selected spindle speed "S" involves agear change, the CNC will manage
the electrical cabinet to carry out this change without the intervention of the operator.
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ARITHMETIC PARAMETERS display mode

e )
AUTOMATIC P99996 N0000O
P000: 0.0000000  P00O1: 0.0000000
P002: 0.0000000 P003: 0.0000000
P004: 0.0000000 P005: 0.0000000
P006: 0.0000000  P007: 0.0000000
COMMAND ACTUAL TO GO
X 0000.000 X 0000.000 X 0000.000
Y 0000.000 Y 0000.000 Y 0000.000
Z 0000.000 Z 0000.000 Z 0000.000
F0000.000 %100 S0000 %100 T00.00
GO5 01 95
M41
\ J

This mode shows a group of 8 arithmetic parameters. To view the previous and
following ones, use these keys:

[EI Displays the previous parameters
E] Displays the following ones
The value of each parameter may be expressed in one of the following formats:

P46 = -1724.9281 Decimal notation
P47 = -.10842021 E-2 Scientific notation

Where "E-2" means 102 (1/100). Therefore, the two types of notation for the
same parameter below have the same value:

P47=-0.001234 PA7=-0.1234 E-2
P48= 1234.5678 P48= 1.2345678 E3
Chapter: 3 Section: Page

EXECUTION/SIMULATION 9

AUXILIARY FUNCTIONS P99996







3.6 AUXILIARY MODES
When selecting this option, the CNC shows the following menu:

1 - SPECIAL MODES
2 - PERIPHERALS
3 - LOCK /UNLOCK

When selecting the " Special Modes" option, the CNC will request the password (access
code) described in the installation manual.

After accessing one of these modes and operate with it, press[END] to quit. At this
point, the CNC will show this menu again. Press [END] once more to return to the
standard display mode.
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Example 2

+Y Compensated path
ST -~ P d path

rogrammed pat
70 R ‘k/f x\(profile of the part)

60

40

30

N55// o
“ NIS
/ //(
7/ o
Y4
/ T —
TN@ NS 30 50 80 100 120 140 +¥

Tool radiuss 10 mm.
Tool number: T1.1

It is assumed that there are no movements on the Z axis.

NO G92 X0 YO Z0
N5 G90 G17 GO1 F150 S100 T1.1 MO3
N10 G42 X30 Y30

N15 X50

N20 Y60

N25 X80

N30 X100 Y40

N35 X140

N40 X120Y70

N45 X30

N50 Y30

N55 G40 GO0 X0Y0 M30

Page Chapter: 7 Section
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7.2 TOOL LENGTH COMPENSATION

Thisfunction makesit possibleto compensate for possible differencesin length between
the tool programmed and the tool to be used.

Aspreviously indicated in the section on tool radius compensation, the CNC has storage
capacity for dimensions, radius and length of 100 tools (Txx.00- Txx.99).

L identifiesthetool length and K thetool wear. The CNC will add (or subtract) thevalue
of K tothevaueof L.

The maximum length compensation values are:
L£1000 mm or +39.3699 inches K+32.766 mm (1.2900 inches).
The call codes for length compensation are:

G43 : Length compensation
G44 . Cancellation of length compensation

When G43 is programmed, the CNC compensates the length according to the value
selected from the tool table (Txx.00-Txx.99).

Length compensation is applied to the axis perpendicular to the principal plane.
G17 : Length compensation on the Z axis
G18: Length compensation onthe Y axis
G19 : Length compensation on the X axis

Function G43 is modal (persistent) and is cancelled by G44, G74, M02, M 30,
EMERGENCY or RESET.

L ength compensati on can be used in conjunctionwith canned cycles, althoughinthat case
the precaution has to be taken of applying the compensation before the cycle starts.

Page Chapter: 7 Section
LENGTH COMPENSATION
14 TOOL COMPENSATION (G43, G44)




MPM040

Example of tool length compensation

+Y4

55—

It is supposed that the tool used is 4 mm shorter than the tool programmed.

The tool number is T1.1 (the value stored in the tool tableisL-4).

NO

N5

N10
N15
N20
N25
N30
N35
N40
N45

G92 X0 YO Z0

G91 GO0 GO5 X50 Y35 S500 MO3

G43 Z-25 T1.1

G01 GO7 Z-12 F100
GO0 712

X40

G01z-17

GO0 GO05 G44 7242 M05

G90 GO7 X0 YO
M30

Chapter: 7
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8 . MACHINING CANNED CYCLES

This CNC offersthefollowing machining canned cycles:

G67 NO & P202=K0 Point to point positioning canned cycle

G67 NO & P202=K1 Straight-line positioning canned cycle

G67 NO & P202=K2 Rectangular pattern positioning canned cycle

G67 NO & P202=K3 Grid pattern positioning canned cycle

G67 NO & P202=K4 Bolt-hole pattern (arc pattern) positioning canned cycle
G67 N1 & P202=KO0 Inside milling canned cycle for arectangular pocket
G67 N1 & P202=K1 Inside milling canned cycle for a circular pocket

G67 N2 & P202=K0 Outside milling canned cycle for arectangular pocket
G67 N2 & P202=K1 Outside milling canned cycle for a circular pocket
G67 N3 Surface milling canned cycle

G67 N4 Corner roughing canned cycle

G67 N6 Drilling canned cycle

G67 N7  Tapping canned cycle

G67 N8  Boring / Reaming canned cycle

G67 N9  Center-punching canned cycle

Parametersrelated to the canned cycles:

The canned cycle can alter the contents of parameters PO through P99.

Parameters P200 through P209 are reserved for the CNC and some of them, as
described next, have a special meaning.

On power-up, after a Reset and when quitting the execution of program P99996, the
CNC updates the following arithmetic parameters.

P200 The Z axisis set as being controlled by the CNC (0) or asaDRO axis (1)
P201 Work units (O=mm, 1=inches)
P209 Z axisinterpolations are possible (0) or not (1)

When programming the canned cycles, if the parameter value is a constant, press K
after the "=" sign. For example: PO = K25 ......
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8.3 RECTANGULAR PATTERN POSITIONING (G67 NO & P202=K?2)
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Basic cycle defining par ameter s:

P106 Safety distance along Z
P110, P111 X, Y coordinate of the first point (X1, Y 1). It must aways be set
P130 Length along X (Lx)
P131 Step between points along X (1x)
P132 Number of points aong X (Nx)
P134 Lengthaong Y (Ly)
P135 Step between pointsalong Y (ly)
P136 Number of pointsaong Y (Ny)
P133 Path angle (A). It must aways be set
P137 Angle between paths (B). It must always be set
For both movements to be parallel to X and Y, set: - © oo ® oo ®
P133=K0......... A=0 o o
P137=K90......... B=90 E i
& ----- @ ----- @ ----- ®
To define each path, use one of the following methods: A0 B0
Set (L, N) e Parameters P130, P132 & P134, P136
Set (L, 1) e Parameters P130, P131 & P134, P135
Set (I, N) oo Parameters P131, P132 & P135, P136

Feedrate (F) related parameters:

P205 Currently selected feedrate value (F).

When running acanned cycle, itisrecommended to set this parameter whenever anew
feedrate is selected. Example for setting a feedrate of F100:

P205=K100  Setsparameter P205 to the desired feedrate value (100).

FP205 Selects the feedrate value indicated by P205
Page Chapter: 8 Section:
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8.9 OUTSIDE CIRCULAR POCKET MILLING (G67 N2 & P202=K1)

Basic cycle defining par ameter s:

P106

P110, P111

P141

P148

P149

P152
P198

Safety distance along Z
X, Y coordinates of the pocket center (Xc, Yc)
Radius of the pocket (R). The sign indicates the machining direction.

Machining pass (G). When programmed as 0, the CNC assumes a
value 0.75 times the tool diameter.

Finishing pass (E). When programmed as O, no finishing pass is
carried out.

Excess material, both along X and Y (Q).
% of feedrate F used for the finishing pass (%F).

When set to 0, the finishing passis carried out at the samefeedrate as
the one used for the roughing passes.

Parametersrelated to the Z axis:

These parametersareto be set when the Z axishasbeen set asbeing controlled by the CNC.
Machine parameter "P617(4)=0".

P107 Z coordinate where the pocket is to be milled out
P108 Pocket depth (P)
P109 Penetration step (in-feed) (1)
P199 % of the feedrate F used to in-feed the Z axis (%F Z)
When set to O, The in-feed is performed at the selected feedrate.
Chapter: 8 Section: Page
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8.10 SURFACE MILLING (G67 N3)

This CNC offers 4 types of surface milling. Use arithmetic parameter P202 to choose a
particular one.

These surface milling types are:

P202=K0 Bidirectional milling on X

P202=K1 Bidirectional milling on Y
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10 . PARAMETRIC PROGRAMMING

This CNC offers 255 arithmetic parameters (PO through P254) which can be used to edit
parametric blocks and perform math operations and jumps within a program. These
parametric blocks may be written anywhere in the program.

The various operations to be performed with these parameters are:

F1  Addition
F2  Subtraction
F3  Multiplication
F4 Division
F5  Sguareroot
F6  Squareroot of the sum of squares (Pythagorean formula)
F7  Sine
F8  Cosine
F9  Tangent
F10 Arctangent
F11 Comparison
F12 Entire part (integer without decimals)
F13 Entire part plus one
F14 Entire part minus one
F15 Absolute value (without sign)
F16 Complement (invert sign)
F17 Memory address (location) of the indicated block
F18 X coordinate contained in the block located at the indicated address
F19 Y coordinate contained in the block located at the indicated address
F20 Z coordinate contained in the block located at the indicated address
F21  Not being used at thistime.
F22 Memory address (location) of the block previousto the indicated one
F23  Selected tool offset number
F24 R value of the indicated tool
F25 L value of theindicated tool
F26 | value of the indicated tool
F27 K vaue of the indicated tool
F28 Not being used at thistime.
F29 Number of the selected tool
F30 Logic AND function
F31 Logic OR function
F32 Logic XOR function
F33 Logic NOR function
Chapter: 10 Section: Page
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F9 Tangent

NAPL=FOP2....... P1=tg P2
N5P1=F9K30.....coeeuruue P1 = tg 30 degrees

F10 Arc tangent
NAP1=FI0P2........cceu..... P1 = arc. tg P2 (result in degrees)
N4 P1=F10KO0.5............... Pl=arc.tg0.5

F11 Comparison
It compares one parameter with another one or with a constant and it activates the
conditional jump flags (its usefulness will be described in the section on conditional
jumps G26, G27, G28, G29).
N4 P1=F11P2
If P1=P2, the"if zero" flag is activated.
If P1L> P2, the"if equal to or greater than" flag is activated.
If P1< P2, the"if smaller than" flag is activated.
It may also be programmed as: N4 P1 = F11 K6
F12 Entire Part (Integer without decimals)

N4 P1=F12 P2 .......cccuvune. P1 takes the integer value of P2.
N4 P1=F12 K54................. P1=5

F13 Entire part plusone

NAPL=F13P2.....cccourueu... P1 takes the integer value of P2 plus 1.
N4 P1=F13K54............... P1=5+1=6

F14 Entire part minusone

N4 P1=F14 P27 ................ P1 takes the integer value of P27 minus 1.
N4 P5=F14K54............... P5=5-1=4

F15 Absolute value

NAPL=F15P2.................. P1 takes the absolute value of P2.
N4P1L=F15K-8....ccc........ P1L=8

F16 Complement

N4 P7 =F16 P20 ................ P7 takes the value of P20 with the oppositesign. P7 = -
P20
N4 P7 =F16 K10................ P7=-10
Page Chapter: 10 Section:
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053 Not being used at thistime.

054  Thereis no tape in the cassette reader or the reader head cover is open.

055 Parity error when reading or recording a cassette.

056 Not being used at thistime.

057 Write-protected tape.

058 Sluggish tape transport.

059 Communication error between the CNC and the cassette reader.

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

061 Battery error.
Thememory contentswill be kept for 10 more days (with the CNC off) from the moment thiserror occurs. The
whole battery module located on the back must be replaced. Consult with the Technical Service Department.

Atention:
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.

064 * Externa emergency input (pin 14 of connector 1/O1) is activated.

065 Not being used at thistime.

066 * X axistravel limit overrun.
Itisgenerated either because the machineisbeyond limit or because ablock hasbeen programmed whichwould
force the machine to go beyond limits.

067 * Y axistravel limit overrun.
Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwould
force the machine to go beyond limits.

068 * Z axistravel limit overrun.
Itisgenerated either becausethe machineisbeyond limit or becauseabl ock hasbeen programmed whichwould
force the machine to go beyond limits.

069 Not being used at thistime.

070 ** X axisfollowing error.

071 ** Y axisfollowing error.

072 ** Z axisfollowing error.

073 Not being used at thistime.

074 ** Spindle speed value too large.

075 ** Feedback error at connector A1l.

076 ** Feedback error at connector A2.

077 ** Feedback error at connector A3.

078 ** Feedback error at connector A4.

079 ** Feedback error at connector A5.

080 Thiserror occurs when using atool smaller than the machining pass"G" in arectangular/circular pocket or in
a corner roughing operation.

081 This error occurs when the tool radiusis greater than "(L/2)-E" or "H/2)-E".

082 ** Parity error in general parameters.

083 This error occurs when programming "r>0" or "C>0" in arectangular pocket or corner roughing operation.






FAGOR CNC 800M

NEW FEATURES

Ref. 9701 (in)



1.

Version 2.4  (June 1996)

HANDWHEELS AFFECTED BY FEED-HOLD.

Until now, itwasassumed that el ectroni c handwheel soperated like mechani cal handwheel sand, therefore, werenot aff ected by Feed-
hold.

However, some applications require the el ectronic handwheels (manual pulse generators) to be affected by Feed-hold.
Machine parameter "P628(7)" indicates whether they are or not affected by Feed-hold.

P628(7)
P628(7)

0 Not affected
1 Affected.

AUTOMATIC TOOL CHANGERS (AC)

With this feature, it is possible to manage tool changers at any time.

Until now, thiswas only possible while executing a program (P99996) in Automatic Mode.

Parameter setting:
Machine parameter "P628(3)" indicates whether the machine has an ATC or not.

P628(3)
P628(3)

0 NoATC.
1 The machine hasan ATC.

In either case, the CNC considers machine parameter "P743" and "P745" .

P743 Standard subroutine to be executed prior to a T function
P745 Standard subroutine to be executed after a T function

The subroutines associated with the T function must contain the tool sel ection sequence and must be defined by the manufacturer
in one of the special |SO-coded user programs: P99994 or P99996.

Both subroutines are defined by an integer between 0 and 89.
If set to 0, the CNC assumes that no subroutine is to be executed.



2.1 MACHINE WITH MANUAL TOOL CHANGER
Machine parameter "P628(3)" must be set to "0" (no ATC available).

Basic operation in JOG or DRO mode
Every time anew tool isselected, (T??- START), the CNC actsasfollows:

1.- If machine parameter "P743" is set to a value other than "0", the CNC executes that standard subroutine.
2.- The CNC outputs the BCD code and assumes the new tool.

3.- If machine parameter "P745" is set to avalue other than "0", the CNC executes that standard subroutine.

Basic operation while executing an automatic operation

Every time the execution of an automatic operation requires a tool change, (T01 active and the cycle requests T02), the CNC
behaves as follows:

1.- If machine parameter "P743" is set to avalue other than "0", the CNC executes that standard subroutine.

2.- It displaysthe message: "TOOL CHANGE" and interrupts program execution.

3.- When the operator pressesthe [CYCLE START] key, the CNC outputs the BCD code and assumes the new tool.
4.- If machine parameter "P745" is set to avalue other than "0", the CNC executes that standard subroutine.

5.- The CNC resumes the execution of the automatic operation.

Basic operation while executing the ISO-coded user program (99996)

a) One or both machine parameters "P743" and "P745" have been set to a value other than "0".
Every time the execution of the |SO program (99996) requires atool changer, the CNC behaves as follows:
1.- If machine parameter "P743" is set to a value other than "0", the CNC executes that standard subroutine.
2.- The CNC outputs the BCD code and assumes the new tool.
3.- If machine parameter "P745" is set to a value other than "0", the CNC executes that standard subroutine.

4.- The CNC resumes program execution.

b) Both machine parameters "P743" and "P745" have been set to "0".
Every time the execution of the ISO program (99996) requires atool changer, the CNC behaves as follows:
1.- The CNC outputs the BCD code and assumes the new tool.
2.- It executes the internal standard subroutine N99, which:

Displaysthemessage: "TOOL CHANGE"
and interrupts program execution (MQ0).

3.-  When the operator pressesthe [CYCLE START] key, the CNC resumes program execution.



2.2 MACHINE WITH AUTOMATIC TOOL CHANGER (ATC)
Machine parameter "P628(3)" must be setto "1" (ATC available).

Basic operation in JOG or DRO mode
Every timeanew tool isselected, (T??- START), the CNC actsasfollows:

1.- If machine parameter "P743" is set to a value other than "0", the CNC executes that standard subroutine.
2.- The CNC outputs the BCD code and assumes the new tool.

3.- If machine parameter "P745" is set to a value other than "0", the CNC executes that standard subroutine.

Basic operation while executing an automatic operation

Every time the execution of an automatic operation requires a tool change, (TO1 active and the cycle requests T02), the CNC
behaves as follows:

1.- If machine parameter "P743" is set to a value other than "0", the CNC executes that standard subroutine.
2.- The CNC outputs the BCD code and assumes the new tool.
3.- If machine parameter "P745" is set to a value other than "0", the CNC executes that standard subroutine.

4.- The CNC resumes the execution of the automatic operation.

Basic operation while executing the ISO-coded user program (99996)

a) One or both machine parameters "P743" and "P745" have been set to a value other than "0".
Every time the execution of the | SO program (99996) requires atool changer, the CNC behaves as follows:
1.- If machine parameter "P743" is set to avalue other than "0", the CNC executes that standard subroutine.
2.- The CNC outputs the BCD code and assumes the new tool.
3.- If machine parameter "P745" is set to avalue other than "0", the CNC executes that standard subroutine.

4.- The CNC resumes program execution.

b) Both machine parameters "P743" and "P745" have been set to "0".
Every time the execution of the |SO program (99996) requires a tool changer, the CNC behaves as follows:
1.- The CNC outputsthe BCD code and assumes the new tool.
2.- It executes the internal standard subroutine N99, which:

Displaysthemessage: "TOOL CHANGE"
and interrupts program execution (MQ0).

3.- When the operator pressesthe [CYCLE START] key, the CNC resumes program execution.



3. TREATMENT OF THE M19 (SPINDLE ORIENT)

When using ATC, the spindle must be oriented before changing tools.

This features implements function M 19 to manage spindle orientation.

M 19 should be included in the standard subroutine to be executed before the T function (machine parameter P743).

Requirements:
The spindle must have a spindle encoder installed.

This encoder must be connected via connector "A5", which is the same one used for the el ectronic handwheel associated with
the Z axis.

To usethisfeature on machines having ahandwheel associated with the Z axis, connector "A5" must be shared by the handwheel
and the spindle encoder.

Precautions on machineshaving a Z axishandwheel!:
- Both feedback devices must be commutated (handwheel and spindle encoder).
- The CNC interprets the feedback signals at connector "A5" asfollows:

In "Spindle Orient" mode" (M19) as spindle feedback.
In"Open Loop Spindle" mode (M3, M4, M5) as handwheel pulses.

- If the spindle switchesfrom " Spindle Orient" modeto "Open L oop" mode without swapping the feedback device at connector
"A5", the CNC will take the spindle pulses as handwheel pulses.

Parameter setting:

Machine parameter "P800" indicates whether there is a spindle encoder installed or not and, consequently, whether " Spindle
Orientation” is available or not.

P800 = 0  No spindle encoder installed. "Spindle Orient" not available.
P800 <> 0  Spindle encoder line count (number of pulses/rev).

Besides having an spindle encoder (P800 other than 0), the following machine parameters must also be set:

P609(2) Spindle counting direction

P700 Spindle speed when operating in M19

P601(7) Sign of the spindle analog output associated with M19.
P612(8) Type of spindle encoder reference mark (home).

P619(6) Spindle orient in both directions (Negative S also possible).

P719 Minimum analog spindle output when in M 19.

P717 Spindle in-position zone when in M19

P718 Proportiona gain K of the spindle whenin M19

P916 Spindle Orient position when executing M19 without an "'S* value.

Programming format
Spindle Orient is programmed as: "M19$4.3", where:

M19 Indicates that the spindle is now moving in Closed loop.
A3 Indicates the number of degreesit hasto move from the reference zero mark

Programming format while in DRO mode

To orient the spindle, proceed as follows:

Press the keystroke sequence: [F]-[BEGIN]-[END]
*  The bottom of the CNC screen shows the letter "M "
* Keyin[1]-[9]-[S] - (desired value) - [CYCLE START]



Basic operation
A "M19 A.3" type block is executed as follows:
*  The CNC outputs the M 19 code as any other "M" function so the electrical cabinet can execute it.

*  |If the spindlewasin openloop (M3, M4), the CNC slowsthe spindle down until its speed isbelow the value set by machine
parameter "P700" and, then, homes the spindle.

*  The CNC orients the spindle to the preset position ($4.3) and at the speed set by machine parameter "P700".

If ablock containing only an"M 19" isexecuted (without " $4.3"), the CNC orientsthe spindleto the position set by machine
parameter "P916". If "P916=0", the spindle spinsindefinitely at the rpm set for M 19.

Theorienting direction is set by machine parameter "P601(7)"; however, the spindle may be oriented in either direction by
using machine parameter " P619(6)".

*  The spindle will remain in closed loop until:

- AnM3, M4 or M5 is executed
- AnS?7???is executed

- A Resetiscarried out

- An M30 is executed

- Anexecution error comes up

Example
M3 S1000 Spindle in open loop and turning clock-wise.
M19 Spindle in closed loop, home search and orientation to position indicated by parameter "P916".
M19 S100 Orient to 100° (from reference mark, home)
S1000 Spindle in open loop recovering its previous turning direction (M3):

M19 S200 Spindlein closed loop, home search and orientation to 200° from reference mark.
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