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INTRODUCTION

The FAST TRACE provided the famliarity of a manual with power of a cnc.

The FAST TRACE is specifically designed for the first-time cnc user is entended to NARDINI
the gap between the hand - wheel driven lathe and the full-featured CNC lathe ,with
the easy of use of one , and the productivity of the other.

About this manual

This manual provides the necessary information to run the FAST TRACE . It provides informa-
tion via illustrations , and through a complete step by step tutorial which actually produces a part.

For all the users , It is recommended that this manual be read in the following order for maximum
clarity.

Please , follow the security norms in it completely.

For additional contact INDUSTRIAS NARDINI S/A
Av. Monsenhor Bruno Nardini ,1735 , Americana - Sdo Paulo - Brasil

or

NARDINI N.A. INC
1895 Airport Exchange Bivd, Bldy 120.
Erdanger , Kentucky 41018
Phone : 606-282-7475 -- 800-255-5445
Fax : 606-282-7669
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HARDWARE

1.1- Hardware

This section shows the hardware , See figure 1.1

Figure 1.1




1.2 - Operator’s Panel

The operator's panel is below and to the right side of the tool carriage .See figure 1.2.
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l@ IFU‘H m START pushbutton

By selectingan an execution program the pressing this pushbutton

automatic operation is started.
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JOG handle

By pushing the Jjog handle , manual continuously feed is executed
Z- 2+ | inthe direction desired.
JG- JG+

MACHINING APROACH / MACHINING switch
Select the kind of the handwhee] movement in machinning guidan
cemode, if the jog axis Joystick on the central position (off).

RELEASE pushbution

When the tool tries to move beyond the stroke in set by the
machine tool limit switch , an over travel is displayed and the too]
slows down and stops. In this case keeping the release pushbutton
pressed, to press the reset key to reset the alarm, After moving the
tool to the opposite direction of the over-travel alamm from the
handwheel. After the tool getout limit switch | untic the release
button. -

COOLANT switch

Moving the coolant switch to the tight , the pump coolant turn on
manually independent of the operating mode.

Moving the coolant switch to the left, to turn on the pump coolant
isneed programmed the auxiliary fucntion MO8 in the part
program

To tam off the coolant is need programmed the auxiliary function
MO9 in the part Program or moving the coolant switch to the
central position.

When the coolant switch is in the central position the pump
coolant is turnnig off,

=

=

RAPID TRAVERSE pushbutton
BY pressing this pushbutton the axis is feed rapidly.
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FEEDRATE OVERRIDE switch

With this dial , it is possible to override the feedrate designated by
the program , or to override the feedrate when the axes are moving
manually. An override of 0to 120% can be applied.
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TOOL CHANGE pushbutton
When there is tool change , the cnc stop the axes , a lamp in the

pushbutton is flashing and change request will be displayed. After
change the tool, press the tool change pushbutton to continue

the program.

e X10 ool [NCREMENTAL HANDWHELL switch

It is used to multiplie the movement of handwhells.
This switch multiplies the movement amount by x1 , x10, x100.

EMFERGENCY STOP button

By pressing this button , all movement is stopped.

The system comes to emergency stop. After the emergency stop
the system must be put through the start - up procedure.

In normal operation the emergency stop is not used.

B-



1.3 - Control Panel

The control panel is above from the door and to the tight side of manual data mnput (MDI). See
figure 1.3
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PLAYBACK

DATA SET

zX

RAPID

CUTTING

PLAYBACK pushbutton
Execute the program created by teach-in sequences (07999).

DATA SET pushbutton
Take the current position to the actual cursor position in each axis.

ORIGIN Z, X pushbutton
Set X or Z datum plane for machinning . Set to zero the actual position
display (absolute position ) for X or Z axis.

TEACH - IN RAPID pushbutton
Tell to the cnc that the last motion or cycles is GO (FO) when in teach -
in state mode.

TEACH - IN CUTTING pushbutton

Tell to the cnc that the last motion or cycle is cutting feed . The cycles
feed is determined into the cycles screens and the motions feed is
determined by the cutting feed parameter on the machinning guidance
parameter screen.



. @E START pushbution

By selecting an execution Program the pressing this pushbutton
automatic operation is .

PROTECT ey
By pushing this key is possible to creat or modific a program or
change a parameter:

In this case do not push the protect key, ainput data a flashing
warnig message will be displayed on the data mnput lin

’ (o) §0§’ FEED HOLD pushbutton
When this pushbutton i pressed during automatic Operation, the
axes decelerates then stops an they stay waiting to press the star
pushbutton to continue the program.
GUIDANCE MENU
ROUND/CORNER  RouaH GUIDANCE MENT switch
orote, ' ' ceaome Select whose machinning guidance cycleis used. These cycles will
STRAIGHT Grooving D€ described following in this manual, however consult F anuc series
UNE =~ =t

20-TA machinning guidance function Operator's manua] .

OFF - ~DRILLING



/\ \ /43 SELECT MODE switch
—

Change the operating modes.
L/ \.
—
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1.4 - Handwheels

The LOGIC 220G has two handwheels at the front the machine, below the tool camriage . The

handwheel to the left moves the tool carriage left and right along the Z axis, the upper handwheel to the
right moves the tool in and out along the X axis.

These can be moved freely the tool only as no command is ative or when the program is running.
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OPERATING SYSTEM
WARNING
Make sure that the doorto the electrical cabinet is closed . Ifthe door open, close the door
then will not create any problems,
Supply comppressed air when there is pneumatic chuck or pneumatic tailstock . After chuck the
pressure of the compressed ajr » the pressure must pe the value indicated in the table next steam gauge
2.1- Turnig on Power
On the door of the electrical cabinet , there is the main switch . It turn on power all the machine
Tumn on the main switch to the ONpositionasshowﬁgme 2.1




2.3 - Axes Movement

2.3.1- Manual Mode (Jog)

To move the axis in jog, select the direction pushing the axes handle and the axis will move the
speed selected in the feedrate override to the side desired.See fgure 2.3.
Pressing the rapid travel pushbutton (see figure 2.3.1) the axis speed is increased.

To change the rate at which the carriage moves , select on the feedrate override switch the rate
desired.See figure 2.3.2.
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2.3.2 -Handwheel

May move the axis with the handwheels easily, in jog mode turn the left handwheel clockwise or
counter clockwise to move left and right along the Z axis.

Tomove X axis turn the upper handwhell clockwise or counter clockwise to move in and out
along the X axis.

Itis possible to change the increment of the handwheels selecting on the switch x1,x10,x100.See
figure 2.3.4.
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Figure-2.3.4



2.3.3 - Reference Point Return (Home).

The machine needs to find a point reference to work. This process to find this point is called
Home the axes.

support in the same direction of the center chuck, select in the operating mode switch on the control
panel (sce figure 2.3.3.1) the screen home is showed .

Pushing the axes handle (see figure 2.3.3.2) to direction of the headstock (Z-) and tun clockwise
one step the feeedrate to enable the rate. Afier reached the Z axes » pushing the axes handle to direction
X+,

X-

PN

WA JG- JG+
' N

X+
JA+
Figure 2.3.3.1 Figure 2.3.3.2

When the home process finish , the home screen changes to jog screen.
Note : During the home process do not stop the rate by feedrate override turning
counter clockwise , because the home process may not get finish.
Ifthere is any problem and need to stop the rate , pressing the reset key and begin

the process again.

2.3.4 - Automatic Mode

May to move the axis in automatic mode by MDI mode or Memory mode ( MEM),
In MDI screen (see figure 2.3.4.1) selected by operating mode switch . msertthe G codes
necessary and the X or Z coordinate.
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Example :
- Type <G> <9> <4 >key

-Type <G><0><1>key

- Type <Z > (the position desired )

- Type <F > (the feedrate desired )

- Type <EOB >key and type insertkey .

- Pressing the start pushbutton on the control panel and the axis will move to position
desired.

In Memory MEM mode is need to make the program in EDIT mode simililaryin MDI mode .
After made the program en EDIT mode, change to MEM mode and pressing the start pushbutton and
the axis will move to position desired.

Note 1: G94 - per minute feed
GO1 - linear interpolation
F - feedrate

Note 2 : After type the coordinate (whole number ), type the point key. "
Example : Z 500. /

* For more details see Fanuc series 20-TA operator’s manual and Fanuc series
20-TA programming manual.

2.4 - Spindle Speed
2.4.1 - Manual Mode

To the right of the operator’s panel is the spindle handle . See figure 2.4.1.1.

This handle is used to start , stop , and reverse the spindle. To start the spindle , move the handle
to the left and up ( the chuck will run clockwise ). To stop the spindle , move the handle to the left and
down.

The spindle is stopped immediately. To reverse the spindle (counter clockwise direction ) move
the handle to the left and downward.

There is a switch on the headstock that has two settings, Low and High speed. It changes the
speed of the spindle according to the gearing and spindle speed handle on the tables shows on the front
of the machine. See figure 2.4.1.2.

After change the gearing on the headstock repeat the second paragraf . If the speed s in low
range turn the switch (see figure 2.4.1.3) on the headstock and the speed will double.



Figure - 2.4.1.1

Figure - 2.4.1.2 Figure-2.4.1.3

2.4.2 - Automatic Mode

- First selected desired by spindle speed handle of the headstock .
- Insert speed selected in MDI screen or EDIT screen .



- Change to the speed desired by spindle speed handle on the headstock.

- Type <8 > key and the selected on the table on the headstock.

- Type <M > <3 > keys or type <M > < 4 >keys.

- Type <EOB >key .

- Type <INSERT > key

- By pressing the start pushbutton on the control panel , the spindle will run .

In memory mode MEM is need to make the program in EDIT mode similary mode in MDI
mode. After made the program in EDIT mode , change to memory mode and pressing the start
pushbutton the spindle will run in the direction selected.

* For more details , see Fanuc series 20-TA operator’s manual and Fanuc series 20-TA
programming mantal,

2.5 - Operating Modes

2.5.1-JOG

Using operator’s panel switch , pushbutton or the manual handle , the tool can be moved along
each axis or can be run the spindle clockwise or counter clockwise using the spindle handle.

The tool can be moved in the following ways:

— The tool moves continuousty while jog handle remain pressed.

— Manual handle feed.

By rotating the manual handwheel , the tool moves by the distance corresponding to the degree
of handle rotation.

2.5.2 -MDI
After the program is entered , as an command group , from the mdi keyboard, the machine can

run according to the program .
This operation is called MDI operation as show figure 2.5.2.
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InEDIT mo
CRT/MDI panel. dinarily , one program is prepared for one workpiece.

When there is other workpicce use the EDIT mode to creat the program .

After a created program is one registered in memory , it can be conected ormodified from the
CRT/MDI panel.

Example: Modified the word T15to M15

— Search the word T15

— Type key <M> <1> <5>key

— Press the <ALTER>key

™

PROGRAM 00848 Ngg12
08040 ;

NiQ G8e Xxe ze

a

%
)
EDIT wxsp wyse Bxs 18:54:48

) Lim i e ap " (OPRT) )
Figure 2.5.3

Figure 2.5.3.1

In the case do not push the protect key, incorret input data or the Wrong operation aflashing
warning message will be displayed on the data input line.



The wamig messages are showing below:

Warning message

— FORMAT ERROR
— WRITE PROTECT

—DATAIS OUT OF RANGE
— TOO MANY DIGITS

— WRONG MODE

—EDITREJECTED

2.5.4 - MEMORY (MEM)

Content

The format is incorret

Key input in invalid because of memory protect
signal or the parameter is not write enabled.

The value searched exceeds the permitted range.
The input value exceeds the pemitted number of
digits.

Parameter input is not possible in any mode other
than MDI mode.

It is not possible to edit in current CNC status.

After the program is once registered in memory of cnc, the machine can be run according to the
program instructions. This operation is called memory operation .(See figure 2.5.4),
To run the instructions is need press the start pushbutton on the control panel.
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B 112 )¢ J(C. A P. ) (OPRTY )
" J

Figure 2.5.4



Figure 2.5.5.1
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2.6.2 - Output

The following procedures to output data from cnc to the floppy cassete ,card orpc.

A program can be output from the cnc to the cassete or card by the follwing operation in the
EDIT mode.

— Qutput of one program .

— Type <O>key .

— Type program number.

— Type <PUNCH>key.

— Type <EXEC>key.

— Qutput for all programs.
— Type <O> key.

— Type - 9999.

— Type <PUNCH>key.
— Type <EXEC>key.

* For more details see Fanuc series 20 - TA operator’s manual and Fanuc series 20-TA
programming manual



2.6 - Data Input / Outfut

When inputting cnc programs from, or outputting them to the floppy cassete , card or pc, for
€xample, one or all Programs within the cnc memory are handled as on file,
Below is follwing the configuration of the cable to link.

Computer DB 9 pole CNC

y s
/\

- /]
- -

Computer DB 25 pole CNC

Shield
TxD

RTS
CTS

1
2
3
4
5
7 Signal Ov
6
8
20

M

1
2
3
4
6
5
7 DSR
8

9

1 Shield
IxD

RTS
CTS
Signal OV
DSR

_J

|

L&’wmthwmm
LL]

(171

38

2.6.1 -Input

The follwing procedure to input data from the cassete to the cng.
The program can be input from the floppy cassete or pe to the cnc by operating as “cnc tape
input” . After searching the file head in EDIT mode as described below:

- Search the head,

- Type one of N1 to N9999 » N-9999 or N-9998 and press <FSRH> key .
-Type O, the Program number , press <READ> key.

- Type <EXEC>key.

* For more details, see Fanuc serieg 20-TA operator’s manual and Fanuc serjes 20-TA

Proagramrming manual.



2.7 - Automatic Chuck

In machines with this opition , there is a foot switch to open and close the chuck.(See figure 2.7).

Torun athe program it is necessary to insert in the part program the auxiliary functions M68,
M69 , M46 , M47 (described in the active functions).

If an incorret functions is inserted , an error message (described messages list ) will be displayed .
The program will not run.

NOTE : When this option, is not installed , you do not need insert the auxiliary functions
described above.

2.7.1 - Pneumatic Chuck Without Actuation Cylinder or Hydraulic Chuck

In machines with this option there is always a solenoid actuated (open chuck solenoid or closed
chuck solenoid ) and there are two sensors to monitor the pressure of system.
When any fault occurs, the system stops and the proper error message displayed.

2.7.2 - Pneumatic chuck with actuation cylinder

In machines with this option , there are no sensors to monitor pressure stages of chuck and the
solenoid is not actuated with the spindle or program running.

There is only an general sensor to monitor the pressure , and when there is any pressure fault,
the system stops and the proper error message displayed.

With this option , the solenoid stays actuated only during the time the foot switch or pushbutton is
pressed or by the time the auxiliary functions M46 and M47 determined by.

Note : You do notneed to insert in the program the auxiliary function M68 , M69 to run program
or spindle.



2.8 - Automatic Tailstock

In machines with this option there are two foot switches to actutate jt. See firure 2.8,
One foot switch actuage the quill out and the other actuates the quill jn,
To program the quill it is necessary to insert in the part program the auxiliary functions Ma2s,

Figure-2.8

Note: When this option is not installed »you do not need to insert the auxiliary functions
described above.



3 TOOL

2.1 - Presetting tools

1 - Turn the mode select switch to JOG position.

/\
34

Mode select switch

2 - Tumn the Machining guidance select switch to a position off.

CIRCLE |

STRAIGHT
LINE =

OFF -

Machining guidance cycles select switch

3 - Put a part on chuck. Be sure that it is correctly locked.

Part on chuck

4 - Put the tool which is to be preset on the tool post. Be sure that it is correctly locked.

Tools on tool post



alittle length and measyre it.

6 - Keep the X axis on this position and change the cnc screen to the tool offset screen, Push the OFFSET

¥ X

— 2

Touching the diameter

SETTING key as many time a5 hecessary until the tool offset screen appears,
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7 - Locate the cursor on the desired too] number no. 1 for example).

100l offset screen




8 - Push X key on the cnc operator's panel and key in the value of the known diameter - don't forget the
decimal point - and push the measure softkey. (X100. for example).

@ o
N, .

9 - Using the handwheels, touch the chuck on its length.

—

Touching the chuck length

10 - Keep the Z axis on this position.
11 - Push Zkey and 0 key on the cnc operator's panel and push the softkey measure.

— [MEASURE]
Zy HiF

12 - Insert the tool tip geometry number and the tool tip radius.

* Attention *
Make sure that there is no T active - The T parameter on the machining guidance cycle actually
displayed must be blank. Press the CAN key when the cursor is on the T parameter and put the cursor on
the parameter (using arows keys). Before presetting the tool, press reset key once.

x BN A
Z T

DATA, * INPUT END

Machining guidance screen T code blank and reset key.



All the workpieces will be referred to these points, the X axis value js always the diameter of the

workpiece and the Z axis value js the length of the workpiece face to the chuck face.



4 M CODE LIST

4.1 - M Function Basic

MO2 - End part program.
Tums off all active finctions during the program .

M30 - End part program.
4.2 - M Function Spindle

MO3 - Spindle clockwise rotation.

MO04 - Spindle counter clockwise rotation.
MO5 - Spindle stop .

M13 - Operates like M03 and MO8 together.
M14 - Operates like M04 and MO8 together.
M37 - Select low spindle speed gear range.
M38 - Select medium spindle speed gear range.
M39 - Select high spindle speed gear range.

4.3 - M Function Coolant

M08 - Turn on coolant pump.
Operates together with the coolant select switch.

M09 - Tum off the coolant pump.
Operates together with the coolant select switch.

4.4 - M Function Chuck
M46 - Chuck open and verify.
M47 - Chuck close and verify.

M68 - Verify chuck is open.
Must be inserted in the part program when spindle is running,

M69 - Verify chuck is closed .
The auxiliary functions are actuated only when the spindle is not running,



4.5 - M Function Tailstock
M40 - Quill in and verify.
M41 - Quill out and verify.

M28 - Verify quill is in,
Must be inserted in the part program when spindle is running,

M29 - Verify quill is out,
The auxiliary functions are actuated only when the spindle is not Tunning,



5 POWER SUPLY

5.1 - Input Voltage

The power supply input voltage must be 220/380/440VAC 3 phase +10% -5HZ+2%.
(According with the purchase order).

5.2 - Power Supply Input Voltage Cable

The input cable cross section must be 10mm?2 ( 6AWG) and directly connected to the main

switch at the electrical cabinet.
Under the electrical cabinet has a input to the input cable as show figure 5.2.1 in the next page.

5.3 - Ground Cable

The ground cable must be 10mm?2 (6AWG) and directly connected to the ground block next to
the main switch.

The input ground cable is the same place of the power cable.

The ground system must be according to NFPA-79.

In figure 5.2.1 is suggested the configuration to make system ground and make power supply in
the machine.

5.4 - Inverted Phase
After the power supply and ground cable are connected , verify the rotating direction of the
coolant pump motor .Ifits rotation is inverted to the arrow on the motor , tum off the power supply and

change the phase R to phase S.

5.5 - Rated Power

The rated poweris 14 KW.
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A | General protection of the machine Fuse base 3NH3020 ,
V) | STEMENS
Fuse 3NA1016(380v)
INA1016(440v)
LB General feed box Defined by user
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D | Conduit for cable ‘Sealtube 1
LE Main switch
fi Earthing

Figure-5.2.1




6 ALARM MESSAGES

All messages and alarms are reset by key the reset ﬁ

6.1.1 - Limit Switch and emergency

1002 Reference Point not Performed
Need find the reference point of the machine.
Diagnosis : make the item 2.3.3

2002 Front Door Opened
The program execution is stopped because of an open door.
Diagnosis: Close the door , check the switch conection.

1017 S Code Not Defined
The speed has not defined .
Diagnose : Define the speed in MDI mode .

5001 The X axis has reached the limit switch x+.
The axis X has moved past the limit of the machine.

5011 The X axis has reached the limit switch x-.
The axis X has moved past the limit of the machine.

5002 The Z axis has reached the limit switch z+
The axis Z has moved past the limit of the machine.

5012 The Z axis has reached the limit switch z-.
The axis Z has moved past the limit of the machine.

5002 The Z axis has reached the tailstock limit switch .
The axis Z has moved past the limit of the machine.

Emergency System
Diagnose : Check the emergency circuit input and output of the cnc.
NOTE: When alimit switch is reached , the emergency circuit is turned off. Move the axis by

keeping the release button pressed on the operator's panel and select the axis direction to the opposite
direction of the over-travel alarm.



6.1.2 - Servomotor and Drives

1006 Circuit Breaker / Thermal relay Off,
Failure of the thermal relay or circuit breakers,
Diagnosis : Check all thermal relays and circuit breakers,

1005 Spindle motor / Resistor Overheat

Diagnosis : Check the alarm activated in the drive and see api

6.1.3-Lu brifications

1001 Slide Lube F ailure,

The slide way Sequence was not completed,
Diagnosis : Check lubrification system , slide lube.

oil in the reservoiris low Ifnot, check the condition and
connections
6.1.4 - Rotation of Gears.
2102 Gear Change Request
Diagnosis : Check the gear requested by program, change the gear requested and press the
start pushbutton,

1000 Wrong Gear Stage
The gear engaged is not

the same requested by program.
Diagnosis : Change the

gearrequested by program,
6.1.5 - Chuck

2003 Wrong Chuck Position
The state chuck is not the

same requested by the program.
Diagnosis : Change the sta

te chuck requested by the program.
1004 Chuck Pressure F ail

Diagnosis : Check the pressure of the system, check connections and adjustments of sensor the
chuck . '

1009  Chuck Position Not Defined
Diagnosis : Put in the part program the state chuck .



6.1.6 - Tailstock

1007 Tailstock Wrong State.

The tailstock position is not the same requested by the program
Diagnosis : Change the position tailstock requested by the program,

1008 Tailstock Position Failure

Diagnosis : Check the pressure system , connections and adjustments of the sensor tailstock.

6.1.7 - Turret

2101 Tool Change Request

Diagnosis : Change the tool requested by the program and press the start pushbutton.
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8 MACHINING GUIDANCE
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PREFACE
This manual describes how machining guidance function Operates on the NARDINT FAST TRACE

The reading of this manyaj is very important to

Operate this lathe. However the reading of
the others manuals which are send with the machine is

extremely recommended.

All contents of this manug] may not be reproduced in atty form without previous machine builder
agreement,

All contents, specifications, and designees described in this manual are subject to change without
notice.

Have fun with Fast Trace machining guidance functions,



INTRODUCING

The machining guidance function was developed to control general-purpose lathes numerically.
This function enables to carry out machining which is very difficult with a general-purpose easily.

Examples :

To carry out machining along a oblique line or an arc the operator must rotate
two handles simultaneously in synchronization. It is almost impossible to accurate machining with
this method.

When machining guidance function is used, the synchronization is numeri-
cally controlled, then the operator just need to turn only one handle, which is called machining
guidance handle in this manual.



1 OVERVIEW

®
ORIGIN

TEACH-IN

RAPID

DATA SET
z
PLAYBACK
CUTTING

7

O O

ROUND / CORNER ROUGH
- Vo
/ CIRCLE

GUIDANCE MENU

)T
AN

, THREADING
SRS —~ GROOVING
OFF - = DRILLING

© > RO

Q ®

Machining guidance function switches, CNC table.




CUTTING
Teach-in cutting - Tell to the cnc that the last motion or cycle is cutting
feed. The cycles feed is determined into the cycles screens and the motions
feed is determined by the cutting feed parameter on the machining guid-
ance parameter screen.

PLAYBACK

Playback - Execute the program created by teach-in sequences (07999).

when in machining guidance cycles are selected, so, put it in JOG mode for
operation mistakes prevention. Obs: Since machine home position has been
reached the home positions of the switch is valid like JOG mode.

! g /—B Mode select switch - Select the enc operation modes. It has no effect
W

GUIDANCE MENU

ROUND / CORNER ROUGH .
oraie, ' meeons  Guidance menu select switch - Select whose machining guidance cycle is

used. These cycles will be described following in this manual, however
consult Series 20-TA Machining Guidance Function Operator's Manual
e ~omume  from GE Fanuc Automation (GFZ-62204E-1/02)

STRAIGHT
LUNE =~ —~ GROCVING

©)
Start button - Start any program, since this program had been selected in
Q automatic mode. It is used to confirm tool change.

4 Program protect key - Changes in part programs are only possible if this
key is in on position (pressed). Keep this key ON when using machining

guidance cycles in any way.




Description

[ ]

DATA SET

L]

RAPID

Origin X - Set X datum plane for machining, Set to zero the actual position display
(absolute position) for X axis.

Origin Z - Set 7 datum plane for machining. Setto zero the actual position display
(absolute positions) for Z axis.

Data set - Take the current position to the actual cursor position in each axis,

Feed Hold pushbutton - Stops the axis feed during automatic (mem) operation or
MDI operation. To continye with normal feed after the feed hold pushbutton was
pushed, press the start pushbutton once.

The reset key cancel this function too, but, remember that the reset key cancel the
Operation completely.

Teach-in rapid - Tell to the cnc that the last motion or cycle is GO (FO) when in
teach-in state mode,

)



O

APPROACH MACHINING

Os ©

Start / Jog feed FO/ Tool change confirm button - Starts any program
when in mem mode (automatic mode). Change the feedrate to FO when in
Jjog mode. Confirm (quit) the tool change request in mem mode or ma-
chining guidance mode. It is used to quit gear changes request too.

Approach /Machining select switch - Select the type of the handwheel
movement in machining guidance mode if the jog axis joystick is on the
central position (off).

Abxis release button - Use this button to move a hardware overtravelled
axis away from the hardware overtravel switch. Press it and rotate the
axis handwheel to the opposite side of the overtravel alarm.

Coolant select switch - Tums the coolant on/off/auto. In the central po-
sition twi s the coolant off in even if coolant was requested by the part
program or machining guidance cycle. Turn it clockwise to turn coolant on
in any mode. Turn it counterclockwise to turn coolant on only when re-
quested by part program or machining guidance cycles.

Feedrate / Feedrate override select switch - Select feedrate (mm/rot or
inch/rot) in jog mode. The feedrate is only active if axis jog joystick is
selecting an axis and the spindle is rotating. The inside upper value is the
mm/rot feedrate, inside down is inch/rot feedrate. Override the programed
feedrate in mem mode and machining guidance cycles.

Handwheel's increment select switch - Select if each handwheel's dot is
1 or 10 or 100 times the cnc least increment (0,001 mm or 0.0001 inch).

Emergency stop button - Keep it release to normal operation. Push it if
an abnormal operation or mistakes occurs. All movement and speed is
stopped as fast as possible and the cnc blinks emergency state, the pro-
gram execution is aborted in anvway. Once pushed, turn it clockwise to
release it and turn machine to ready state.



Machining guidance functions switches, Carriage table,

® ',J ®

X1 X100

@ APPROACH MACHINING

1
Bmm ()
®
X- ] [Ce
JA- 2 Jozo 7]
0 0,7
10 [51 \\ 027] 0
® ot~ 5] »
2- Z+ o
JG- JG+ ‘ P im foo
2 :ﬂl / ] 110
0.06 2
0 = {120
X+ 002 .045
JA+
L
]
® ®
Description
Jog axis Joystick - Select the axis directions movement. The axis move-
’;— ment only is enabled if spindle is rotating,
W :

in machining guidance mode.
2+

enable maclmmg cycles feed (machining

X+
JA+




Machining Guidance functions switches. Handwheel's table.

Description

Spindle handle - Tums spindle speed on (moving down turns on clock-
wise and moving up turns on counterclockwise) or off (moving to the
_—~  center) when in jog mode or machining guidance cycles (when cycles

/,// are not being executed).

] X axis handwheel - This is the upper right handwheel. It is used to
move the X axis in jog mode like a general-purpose lathe, even the
spindle speed is turned off. It is active since the jog axis joystick is on
the central position (off). Select the dot increment value on the
handwheel's increment select switch.

,,_
©



Z axis / machining-approach handwheel - This is the down left
handwheel. It is used to move the Z axis in jog mode like a general-
purpose lathe, even the spindle speed is tuned off. When under ma-
chining guidance mode, it isused to move the two axis (if necessary) on
the path described in the machining guidance cycles, or to approach to
the same path. Select the desired movement - machining or approach-
ing the described path - on the machining / approach select switch. It is
active since the jog axis Joystick is on the centra position (off). Select
the dot increment value on the handwheel's increment select switch,




2 Machining guidance cycles description.

2.1 - Presetting tools

1 - Turn the mode select switch to JOG position.

AN

i o

L

Mode select switch

2 - Turn the Machining guidance select switch to a position cycle position. Linear machining for example.

CIRCLE

STRAIGHT
LINE =

OFF -~

Machining guidance cycles select switch

3 - Put a part on chuck. Be sure that it is correctly locked.

Part on chuck

4 - Put the tool which is to be preset on the tool post. Be sure that it is correctly locked.

O

Tools on tool post



( OFPSET 01234 NOCOOO )
No. x 2z R
¢1 == 0.000 0.000 ¢
02 0.000 0.000 0.000 ¢
03 0.000 0.000 0.000 ¢
04 0.000 0.000 0.000 ¢
05 0.000 0.000 0.000 ¢
86 0.000 0.000 0.00¢ 0
67 0.000 0.000 0.000 ¢
o8 0.000 0.000 0.000 0
ACTUAL POSITION (RELATIVE)
v 38.4%58 W -18,711
>_ s € TD00D
MDI ***» vex woe 21:28:37
[ ros )} [PRGRM | IO | [SysTey ) r:cmuv

100l offset screen

7 - Locate the cursor on the desired tool number 1n0. 1 for example).

8 - Push X key on the cnc operator's panel and key in the value of the known diameter - don't forget
the decimal point - and push the measure softkey. (X100. for exarnple).

[MEASURE]

9 - Using the handwheels, touch the chuck on its length.

Touching the chuck length



10 - Keep the Z axis on this position.
11 - Push Z key and 0 key on the cnc operator's panel and push the softkey measure.

p—— [MEASURE]

12 - Insert the tool tip geometry number and the tool tip radius.

* Attention *
Make sure that there is no T active - The T parameter on the machining guidance cycle
actually displayed must be blank. Press the CAN key when the cursor is on the T parameter and put
the cursor on the parameter (using arrows keys). Before presetting the tool, press reset key once.

X BN A
Z T

DATA, * INPUT END

RESET

Machining guidance screen T code blank and reset key.

All the workpieces will be referred to these points, the X axis value is always the diameter of the
workpiece and the Z axis value is the length of the workpiece face to the chuck face.

2.2 - Z axis workpiece measurement

Put a preseted tool on the tool post, call the custom graphic screen on cnc (straight line, in
the example).

Insert the tool number on T parameter.

Using handwheels, touch the workpiece face (Z axis).

The Z axis value displayed on the screen is the Z axis workpiece length (relative to he
chuck).

2.3 - Machining guidance T offset.

When T code preset is made, the offset values are automatically entered on the T offset
screen of machining guidance. These values are the same of the normal offset screen, but there is
another parameter, callld GROOVE WN, this parameter is used to define the width of a groove
tool, and the tool tip geometry, in this case, must be 0.

TOOL| COMPENSATION |TI| GROOVE
NO. | DX DZ | RN |[P| WN

01 123.45 | 123.45 | 12345 |0 | 3.3  _
02
03

Machining guidance T offset screen example



2.4 - Straight line cycle

(=], z2)

s p
Xl 15.000 X2 A
21 -10.000 22 g

AFTER SETTING DATA, *INPUT END
(X2, Z2):END

Machining guidance straight line cycle screen

After entering required data press [ INPUT END Tkey (insert key). | INSERT

Use the axis jog Joystick to machining along the defined line or to approach to the defined line. The
approach movement is always 90¢ relative to defined line. The machining guidance handwheel can be yse
too, keep the axis jog Joystick on the central Position (off) an select the kind of the movement on the
machining/approach sefect switch. The direction of the movement s displayed on the screen. When using
the handwheel make sure to keep the feedrate/override feedrate select switch out of the first position.

Use the limit/release function to stop or no the approach movement when the tool reach the defined
line. Using the fimit function the approach movement is automatically stopped when the tools tip reach the
defined line. Using the release function the axis has free movement, even the defined Jine is overcut,



2.5 - Circle cutting cycle

This cycle is used to circular and semiéircular machining. Define the central point of the
circle and the radius.

CIRCLE CUTTING

N >
=
o
o

2 -100.000

AFTER SETTING DATA, *INPUT END
(X, Z):CENTER

\. J

After entering the required data press [ INPUT END ] key (insert key). INSERT

Use the axis jog joystick to machining along the defined circle or to approach to the defined circle.
The approach movement is always 90° relative to defined circle central point and the actual axis position.
The machining guidance handwheel can be use too, keep the axis jog joystick on the central position (off)
an select the kind of the movement on the machining/approach select switch. The approach movement is
always forward to the defined circle, then the approach sign movement is relative to the defined circle. The
direction of the movement is displayed on the screen. When using the handwheel make sure to keep the
feedrate/override feedrate select switch out of the first position.

Aproach movement

Axis actual
position.

Circle central point




N X

T

D2 -~

S

X1 10.000 X2
21 10.000 22

GUIDAMNCE MACHINING
=» : MACHINING .=>: APPROACH

Line cutting machining

Push [ INPUT RESUME 1key (alter key) to cancel the cycle. ﬁ

X1,Z] - Line point 1.

X2,Z2 - Line point 2 (Insert only if line angle is not specified),
4 - Line angle (Insert only if line point 2 is not specified).

T - Tool number,

F - Feedrate.




Use the limit/release function to stop or no the approach movement when the tool reach the defined
circle. Using the limit function the approach movement is automatically stopped when the tools tip reach
the defined circle. The limit is always the defined circle, it means that if the tool is inside the defined circle
it will not go out of the defined circle and if the tool is outside of the defined circle it will not go inside the
defined circle. Using the release function the axis has free movement, even the defined circle is overcut.

4 ~

f 3
X 6 .576
Z 10.068| @
.®
D R

f

X 50.000 R 50.000
Z =100.000 RN 2.000

GUIDANCE MACHINING
=p» :MACHINING =>:APPROACH

- _J

Circle cutting cycle machining

Push [ INPUT RESUME ] key (alter key) to cancel the cycle.

Required data:

X - Circle center point X axis.
Z - Circle center point Z axis.
R - Circle radius.

7' - Tool number.

F - Feedrate.




2.6 - Corner cutting cycle
This cycle is used to continuous machining of two straight lines and a corner (rounding or chamfer-
ing) on its intersection, Rough machining and finish machining are carried out in this mode, but rough
ski

machining can be ipped to carry out only finish machining. Even interna] and external corner can be
carried out.

Outer or inner comer can be machined, its can be obtained changing the intersections point,

(
| X 6.576)
8

(X2, 22) (X1, z1)

N
[
o
o
(o ) IEN |

X1 22 23
z1 T 2
AFTER SETTING DATA, *INBUT END

R:

Use the machining guidance handwheel or the axis jog joystick to move the axis. The too]
will move along the defined path.



2.7 - Roughing

This cycle is used to carty out more complex workpieces. It can carry out workpieces with until five
defied points with corner rounding or chamfering on three points intersection. The comer chamfering is
always 45¢ and the corner rounding is always 902,

Rough or finish path can be choose. Choosing rough path, the tool will move along the
defined rough movement (parallel to the Z or to the X axis, defined by the U parameter), and
approach the other axis the value defined by the cut width parameter automatically. In roughing
sequence the allowance (V parameter) is not carried out.

Surface finish can be used too, in this case only the final figure path is carried out and the
allowance (V) is not carried out, this is used when the workpiece is not a blank, but it is a preformed
part.

When finish machining is used the axis are moved only on the final figure path, and the
workpiece finish allowance (V) is carried out.

Using the handwheels, approach to a point next to the beginning of the cycle. Enter the
required data (not all parameters are required, if the workpiece has less than five points, keep blank
the parameters not used. Each data is explained on the screen in the guidance menu area. Example
- VALLOWANCE

4 )

ROUGHING (OUTER) {ROUGH)
X 6.368
Z 12.435
U 0 H 0
W 2 F 0.3 VX 0.500
X1 30.000 Z1 251.000 VZ 0.500
X2 30.000 72 215.000 R2
X3 50.000 73 145.000 R3
X4 70.000 74 145.000 R4 2.000
X5 70.000 z5 115.000 T 1
AFTER SETTING DATA, * INPUT END
V: ALLOWANCE
D G G

After entering the required data press [ INPUT END ] key (insert key). INSERT

Use the axis jog joystick or the machining guidance handwheel to move the axis according to the



MACHINING START POINY

MACHINING START POINT

MACHNING END POINT
TARGET FIGURE

MACHNING END POINT

ﬁgmedataandstaxtﬁxﬁshnmhi!ﬁngfmmthc beginni
The cycle is automatically cancelled on its end,

Cancel cycle without ending it pushing the [ INPUT RESUME 1key (alter key). M



defined cycle. Keep the machining / approach select switch on the machining position. Remember that the
spindie speed must be turned on to execute the cycle using the axis jog joystick.
The machining guidance handwheel can be used too, to do this put the axis jog joystick on the
central position (off). Remember that the feedrate is the one of the handwheel turning speed.
This cycle can be used as many time as necessary to machining parts with more than five

points.

This cycle is automatically cancelled on its end.
Cancel cycle without end pushing [ INPUT RESUME ] key (alter key)

Required data :

U - external or internal cycle (0:outer 1:inner)
W - Cutting width
H - Cutting path along Z axis (0) or X axis (1)
F - Feedrate
X,Z points - Specifies the workpiece path.
R/C points - To change from radius chamfering (R) and comer chamfering (C) use the COR
NER C. or CORNER R. softkey when the cursor is on the required data
Specifies the chamfering value (452 for comer and 90¢ for radius).
VX - Allowance in X axis for finishing path.
VZ - Allowance in Z axis for finishing path.
T - Tool number.



2.8- Threading

parameter). The thread cutting amount is defined by the MD parameter. See the figure below to
know how these parameters operate.

]

* He1 :Mmmmm
mmnmmnnmmvmhmmWamwmilkmm

Tool angle wA
Pitoh =P
Jr Number of cuts MD =n

Height of threag H=~[PRYTAN(AZ)
Cutting mmount (©)=Hreaei(n)
Dmm:;:;odd-nmm vy do=Dr1| n)‘
cut -8qrtin+1
ﬂﬁ.bﬁ'hnmm»—m"“ﬂn‘ Hagrtin+1)p2

Fndh-lalmohnlmumm—mﬂhmum ;
yo=Cutting start position. Depth of CUITAN(A/Z)

Affter entering the required data Push[ INPUT END ] key (insert key), INSERT

even doing it, don't turn the Joystick off on the thread path, if the axis Jog joystick is turned off dunng the
thread path, the thread will be not carried out correctly.



THREADING

X 6.368

Z 12.435

U

H D

K1 X1 v
K2 71 B
P X2 A
MD 72 T

AFTER SETTING DATA, *INPUTEND
H:SNGL=0,BOTH=1

O oS e e ST
\_

Y

Incomplete thread can be camied out (the incomplete thread angle is always 452), to do this insert
the following data in the common parameter screen before the cycle operations.

Lenght of incomplete thread (CL) - Insert a two-digit numeral from 00 to 99. This parameter
means the distance from the final thread point and the point where the tool will begin to move out of
the thread path without loose the synchronism. This distance is : CL parameter * 0.1 * Pitch

Remember that the common parameters are not lost when the cycle terminate, the, if a nor-
mal thread will be executed, check these parameters.

Others thread related common paramerers :

Distance to stable speed (TC) - Define the point where the cnc will start the thread. This
value is add to the Z axis start point.

Clearance along the X axis for threading (TH) - Define the return amount of the X axis
when the Z axis return to the thread start point.

Finishing thread:

See the following to know how to finish threads:

Finish thread type 1 - When the clearance for finish and the number of finishing cuts are 0 or
not specified the finishing path is performed once.



This cycle is automatically cancelled on its end. e
Cancel cycle without end pushing [ INPUT RESUME I key (alter key) m

U - External or internal thread (0:outer 1:inner).

H - Single-edge thread cutting (0) or Both-edge - zigzag - (1),

K7 - Thread type (0:external Lintemal).

K2 - Metric thread (0) or unified thread (1).

P - Pitch - pitch for metric thread or number of threads per inch if unified.

X1,Z1 - Start point,
X2,Z22-End point,
V- Thread allowance for finishing,

B - Finishing cut number

A - Tool thread angle. Used to calculate the amount of single cyt.



2.9 - Grooving

Even straight groove or trapezoidal grooves can be carried out using the groove cycle. However the
groove cycle is divided in two subcycles, one for straight grooves and other one for trapezoidal groove. If
straight groove or trapezoidal groove is selected it will be active until the machining guidance select switch
is changed to another cycle.

Then it is not possible to change the groove type directly if the machining guidance screen is
on one of the groove type, so change the machining guidance cycle select switch to another cycle and
to the groove cycle again to get the groove type select screen (below) again.

The data on each groove screen is not lost.

~ )

- GROOVING

1:GROOVE 2:TRAPE

\__-/

Select the type of groove is to be used :

Push softkey 1 for straight grooves or softkey 2 for trapezoidal grooves.



2.9. 1 - Straight groove.

This type is used to carry out one or repetitive straight grooves.

12, 13, 17 for more information about this cycle.

( "GROOVING (OUTER)

X 6.368 :
Z 12.435 omEe
o T
e
e y
XS,28
U ’
w
D
XS CS |
Y/ CE Q
F CB T

The machining guidance handwheel can be used too, to do this put the axis jog joystick on
the central position (off). Remember that the feedrate is the one of the handwheel turning speed.

This cycle is automatically cancelled on its end.
Cancel cycle without end pushing [ INPUT RESUME Ikey (alter key). ALTER




Required data :

U - External or internal groove (0:outer 1:inner).

W - Groove width.

D - Groove depth.

XS, ZS - Groove start point.

F - Cutting feedrate.

CS/RS, CE/RE, CB/RB - 45° corner chamfering or 902 corner radius chamfering value.

P - Groove pitch. Distance between the start points of repetitive grooves. This value can be
positive or negative.

(O - Number of repetitive grooves.

T - Groove tool number.



2.9.2 - Trapezoidal groove.
This type is used to carry out trapezoidal grooves.

Even internal or external grooves can be carried out. Corner radius or corner chamfering can
be easily inserted using C1/R1, C2/R2, C3/R3 and C4/R4 data. Set XS,ZS start points, set X1,Z1,
X2,22, X3,Z3, X4,Z4 points and XE,ZE end point, and tool number (T). Push the NEXT sofikey to
complete the required data.

Insert the allowance amount (V) and feedrate (F) If only one groove is required set 1 to Q
and keep the pitch value (P) blank, if repetitive grooves are required, set the number of required
grooves on Q and the distance between each one on P (pitch). Select the groove tool. See common
parameters no. 11, 12, 13, 17 for more information about this cycle.

A finish path can be carried out too. To do this push the softkey FINISH. In this case the tool
will only carry out the finish figure path.
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TRAPEZOIDAL GROOVI: (OUTER)

X 6.368

Z 12.435
U [AE
XS S
XE ZE
X1 Z1 C1
X2 72 C2
X3 3 C3
X4 74 C4

AFTER SETTING DATA, * INPUT END
V: ALLOWANCE

D D G

Afier entering the required data push [ INPUT END ] key (insert key). W

Use the axis jog joystick or the machining guidance handwheel to move the axis according to the
defined cycle. Keep the machining / approach select switch on the machining position. Remember that the
spindle speed must be turned on to execute the cycle using the axis jog joystick.

The machining guidance handwheel can be used too, to do this put the axis jog joystick on
the central position (off). Remember that the feedrate is the one of the handwheel turning speed.



TRAPEZOIDAL GROOVE (OUTER)

6.368
12.435

N

v I P €

F

AFTER SETTING DATA, * INPUT END
V: ALLOWANCE

This cycle is automatically cancelled on its end.
Cancel cycle without end pushing [ INPUT RESUME ] key (alter key).

Required duta :

U - External or internal groove (0:outer 1:inner).

T - Groove tool number.

XS,ZS - Path start point.

X1,Z1 - Groove start point.

X2,Z2 - Groove depth left point.

X3,Z3 - Groove depth right point.
X4,7Z4 - Groove end point.
XE,ZE - Path end point.

C1/R1, C2/R2, C3/R3, C4/R4 - 452 comer chamfering or 90° corner radius on the intersect

tion points.

V - Allowance for finishing path.

P - Pitch. Distance between the path start point of each groove.
Q - Number of repetitive grooves.
F - Groove cutting feedrate.



2.10 - Drilling
This cycle is used to drill holes on the center of the workpiece.

Insert the end point of the hole (depth Z), the tool return point (R) - it is used like the start
point. Set dwell for drill the depth of the hole completely (P) the cut feedrate (F), the type of retumn
(H), the cut amount (Q), the return amount / feedrate start point (B) and the drill too] number (T).

When H s 0 the rapid deep drill is nor performed, then the tool always return to the R point
at rapid traverse after cut the specified cut amount (Q), The approach to the next point is in rapid
traverse until the point b of this point is reached. At this point the tool moves in the specified traverse.

Pesishians it adaian l .......... B; .....................
Z R
Q

Z P Q
R F _ B

H T
AFTER SETTING DATA, *INPUT END

F : FEEDRATE
k —_— j
After entering the required data push [ INPUT END Ikey (insert key), ]NSERT



The machining guidance handwheel can be used too, to do this put the axis jog joystick on the
central position (off). Remember that the feedrate is the one of the handwheel turning speed.

This cycle is automatically cancelled on its end.
Cancel cycle without end pushing [ INPUT RESUME ] key (alter key).

Required dara:

Z - Hole depth coordinate.

R - Tool return point / tool start point.
P -End cut drill dwell.

F - Cut feedrate.

H - Rapid deep (0=N 1=Y).

Q - Cut depth.

B -Return amount / cut start point.

7" - Drill tool number.




3 Teaching-in and Playback

3.1 - Putting the cnc on teach-in mode.

Select jog mode and a machining guidance cycle on the respective switches.

CIRCLE |

JMIAP e STRAIGHT_
L/ OFF ~

Turn on the program protect switch.

>

@

With the cnc screen displaying the selected machining guidance cycle, push the right arrow
sofikey, then push TEACH softkey.

The NEW and CONT. softkeys will appear. Push NEW to create a new program 07999 or
push CONT. to continue the existing O7999 program (inserting the actual teached-in cycles, move-
ments and auxiliary functions into the program end).

Teaching will appear on upper left side of the position area. A blank cursor will appear on the
right side too.
\

CLlRZLE CUTTING

X (e R
Z * RN
F

AFTER SETTING DATA, *INPUT END

(X,

Z) :CENTER




Since this, all axis movements, machining guidance cycles, and auxiliary functions  MO03 (spindic
speed clockwise), M04 (spindle speed counterclockwise), M0S5 (spindle stop), M06 (Toll change re-
quest), M08 (Automatic coolant on) , and M09 (Automatic coolant off) can be teached-in.

The spindle auxiliary functions M03, M04, are teached-in when the spindle handle switch is
turned on and MOS when it is turned off.

Always when the M03 or M04 functions are teached-in the function MO06 is inserted in the
program following these functions. This function ask for a tool change.

The function MO8 is inserted in the program if the coolant is on (coolant select switch is on
the manual position). M09 is inserted if the coolant select switch is on off or automatic position.
These functions are inserted always following the M06 function, it means that these functions are
inserted when the spindle speed is turned on.

Axis movements can be teached-in with cutting or rapid feeds. Move the axis (single or both)
and push the cutting or rapid buttons to select the kind of feed. Remember that cutting feed are in
mm/rot (in/rot), then only select cutting feed when spindle speed is turned on. If cutting feed is
selected when spindle is not turned on, NO FEEDRATE COMMANDED alarm will occurs when
playback.

The machining guidance cycles can be teached-in only with cutting feed. Make sure to push
only the cutting button. The roughing, threading, grooving and drilling cycles can be teached-in even
the cycles are not executed. After push [INPUT END] key, just push the cutting button, wait the
COMPLETE message, and push [ALTER]. Remember that the spindle speed must be turned on.

After teaching-in all required procedures, press TEACH END softkey to terminate the pro-
gram.

Remember that if others procedures are required following the last teached-in, push TEACH
softkey and CONT. softkey. The actual teached-in process will be storage at the end of the program
07999. After ending the procedures, push TEACH END softkey.

After push TEACH END sofikey, the animation screen appears.
Push ANIMAT softkey to see a O7999 program simulation. Push BLOCK + softkey to block after
block simulation. Push BLOCK - to go back one block simulation. Push CANCEL sofikey to cancel
the current to the end blocks which were teached-in.

3.2 - Altering the 07999 part program.

The O7999 can be altered. Since spindle speed values, and others functions which are not pos-
sible to be theached-in, edit the 07999 program to insert these functions.

When a spindle function like speed values (S1000 for €x.), and others functions related to the
spindle speed is required, insert these functions before the M03 or M04 function in the program.

Some kind of normal functions could be necessary into the program before a cycle be executed.



To make the 07999 program more easy to understand, see the following cycles codes that are inserted in
the program by the teach-in procedure. These codes operate like a canned cycle, then, when a roughing
cycle is theached-in, for example, onty a G640 is inserted in the program, followed by the cycle required
parameters. Now it will be more easy to know where the functions is to be inserted.

G600 - Rapid traverse positioning and straight line rapid teach.
G601 - Feed traverse positioning and stright line cutting teach.
G602 - Clockwise circle.

G603 - Counterclockwise circle.

G610 - Corner / Radius chamfering,

G620 - Rough cycle.

G630 - Thread cycle.

G640 - Straight groove cycle.

G650 - Trapezoidal groove cycle.

G660 - Drill cycle.

*ATTENTION*

After altering the 07999 program, call another program to the execution screen. Never keep
the 07999 part program to be executed. If it is not done, an alarm RETRY FORM SELECT
MENU will occur when teach-in sequence is followed.

3.3 - Storing 07999 part program.

Since the teach-in generates only the O7999 program, it is necessary to change its number if
another program will be theached in and the actual O7999 program is not to be lost.

In edit mode, put the cursor on the program number and attribute a new number to the
program (O40 for exampie), the push alter key.

3.4 Playback

Only the 07999 part program is playback. Then if you need to playback
PLAYBACK a part program stored with other number, change the 07999 program
number as described above and change the number of the program which
is to be executed by playback to O07999. Only program generated by
teach-in sequence can be playback. If another kind of program is num-
bered 07999, the playback function will fail.




4 Machining guidance common parameters.

Put the cnc in machining guidance mode.
Mode switch in JOG mode and Machining guidance switch on straight line cycle.

/\ CIRCLE
JU

e - STEII'::S-HTN
\/ OFF -

Push the right arrow softkey, then push PARAM sofitkey.

The machining guidance common parameters page 1 will appear. Push 2/2 softkey to get the
page 2. When in page 2 push 1/2 sofikey to get the page 1.

- ™
COMMON PARAMTTER

2 FEEDRATE =4.000.00
3 CONSTANT CUT DPTH ON1 OFF0 = 0
4 X CLEARANCE FOR ROUGHING = 30.000
5 Z CLEARANCE FOR ROUGHING = 10.000
6 THREADING AND AREA LENGTH = 5
7 DISTANCE TO STABLE SPEED = 3.000
8 X CLEARNCE IN THREADING = 3.000
9 CONSTANT SURFACE BASIC SPED = - 2.000
10 BASIC SPINDLE SPEED = 480.000
11 GROOVE X CLEARANCE = 2.000
12 GROOVE WIDTH OF CUT(Z) = 5.000
13 GROOVE DEPTH OF CUT(X) = 5.000
D D G () S

Y

-

Machining guidance common parameters screen 1/2

These parameter describe how the machining guidance cycles and machine will operate. Read the
following explains to know how these parameter operate.

1 - Cut width - This is the cutting value when the cutting value is not specified in the cvcle.



2 - Feedrate - This is the feedrate when feedrate is not specified in the cycle.

3 - Constant cut depth on 1 off 0 - When this parameter is 0 the cut depth is the specified on the cycle
or on the parameter no. 1, even if the last cut path will be smaller than the specified. Ex. - if cut depth
is 3 mm and the total amount to remove is 10 mm the 1st to 3rd cut path will be 3 mm and the last

one will be 1 mm.
When this parameter is 1 the cut depth is constant and as close as possible from the cut depth

specified. Ex. - if cut depth is 3 mm and the total amount to remove is 10 mm it will be necessary 4
cutting paths (3 with 3 mm and 1 with 1 mm), the cnc calculates the cut amount for 4 cutting depth
to make the cutting depth constant. The total mount to remove is divided by the number of required
paths. In this case we will have 4 cutting paths removing 2,5 mm each one.

4 - X clearance for roughing - Specifies how many mm (inch) the X axis will return when the
cutting path is ended. It is used in roughing cycle.

J - Z clearance for roughing - Specifies how many mm (inch) the Z axis will return when the cutting
path is ended. It is used in roughing cycle.

6 - Threading area and lenght (CL) - Insert a two-digit numeral from 00 to 99. This parameter
means the distance from the final thread point and the point where the tool will begin to move out of
the thread path without loose the synchronism. This distance is : CL parameter * 0.1 * Pitch.

7 - Distance to stable speed - The distance in Z axis from the start of the thread to wait the spindle
speed and axis speed be stable. If this is a few value the initials pitch of the thread can be damage.

8 - X clearance in threading - Specifies how many mm (inch) he X axis will return when the thread-
ing cut path is ended. It is used in thread cycle.

9 - Constant surface basic speed - Specifies the value of the surface speed. It is used when the
constant surface speed switch is turned on. This parameter has no effect with the Fast Trace engaged
headstock.

10 - Basic spindle speed - Specifies the spindle speed when it is constant. It is used when the
constant surface speed switch is turned off. This parameter has no effect with the Fast Trace engaged
headstock.

11 - Groove X clearance - Specifies haw many mm (inch) the X axis will return when the grooving
path is ended. It is used in groove cycle.

12 - Groove width of cut (Z) - Specifies the cutting width in Z axis for grooving.
This value must be smaller than the grooving tool width. (Ex. if tool is 3,3 mm on its width set 3 in this
parameter).

13 - Groove width of cut (X) - Specifies how many mm (inch) the X axis will cut in each path. This
value is effected by the constant cut depth parameter.

14 - Cutting type (0:Sngl 1:Both) - Specifies the type of threading cut when it is not specified on the
cycle.



15 - Minimum depth of cut - Specifies the least value of cut width.

16- CSS max rpm - Set the maximum spindle speed when constant surface speed is used. This parameter
has no effect with Fast Trace engaged headstock.

17 - Groove dwell - This is the dwell when the cut depth in X axis is ended (each one). This is used
to cut all groove surface in X axis.



5 Teach-in and playback procedure example.

5.1 - Teach-in procedure.

The workpiece used in this example has no known application. It will be used only an ex-
ample.

At first place a blank on the chuck. (Remember to lock it).

80

200

Select the required tools for machining the part completely.

(1)

Threading, grooving and turning tools.



Preset the tools as described in item 2.1. Preset the turning tool as no. 1, grooving tool as no.
2 and threading tool as no. 3.

Measure the workpiece lenght os described in item 2.2.
(Let's suppose that the lenght is 250 mm).

The first step of the machining is a roughing. Put the mode select switch on JOG MODE and
machining guidance cycles select switch on ROUGHING cycle.

4 N

ROUGHING (OUTER) (ROUGH)

X 6.368
yA 12.435

54 “uo ¢
U 0 H o0 X
W 2 F 03 vX 0500
X1 30.000 Z1  251.000 YZ 0500
X2  30.000 72 215.000 R2
X3 50.000 73 145.000 R3
X4  70.000 74  145.000 R4 2.000
X5  70.000 7Z5  115.000 T 1

AFTER SETTING DATA, * INPUT END
V : ALLOWANCE

FINISI CORN. C _ POSIT j
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Insert common parameters (see chapter 4).

Complete the roughing required data:

Put the turning tool (presseted as no. 1) on the tool post (remember to lock it).
Turn the spindle speed on counterclockwise (assume front tool post).

Using the handwheels, approach to the workpiece. Push [ INPUT END ] key. See chapter 2.7
for more details.

Use the machining guidance handwheel or the axis jog joystick to carry out the roughing,
Terminating the rough cycle, turn off the spindle speed.

Measure the workpiece and inspect the rough. If everything is looking well the cycle is able
to be teached-in, if not check the tool, the common parameters and roughing data.



Now teach-in the rough cycle.

Keep the mode select switch and machining guidance select switch on the JOG MODE and
ROUGHING cycle, push RIGHT ARROW softkey, then push TEACH softkey and NEW softkey.

Wait for TEACHING message.

Using handwheels, approach the tool next to the rough start point. Push the TEACH-IN
RAPID push-button. Wait for COMPLETE message.

Turn on the spindle speed counterclockwise. Wait for COMPLETE message FLASH.

Push [ INPUT END ] key - no movement is necessary at this point - then push TEACH-IN
CUTTING push-button. Wait for COMPLETE message FLASH.

Push [ INPUT RESUME ] key.

Push RIGHT ARROW softkey and then TEACH END softkey. (The simulation screen will
appear).

Turn off the spindle speed.

At this point the cycle animation can be done, but it is not necessary. Push RETURN softkey
to go back to the rough screen.

The second step is finish the rough.
Push FINISH sofikey.
Turn the spindle speed counterclockwise.

Using the handwheels, approach to the workpiece. Push [ INPUT END ] key. See chapter 2.7
for more details.

Use the machining guidance handwheel or the axis jog joystick to carry out the finish rough-
ing.
Terminating the finish rough cycle, turn off the spindle speed.

Measure the workpiece and inspect the finish rough. If everything is looking well the cycle is
able to be teached-in, if not check the tool, the common parameters and roughing data.

Now teach-in the finish rough cycle.

Keep the mode select switch and machining guidance select switch on the JOG MODE and
ROUGHING cycle, push RIGHT ARROW softkey, then push TEACH sofikey and CONT. sofikey.

Wait for the TEACHING message.

Using handwheels, approach the tool next to the rough start point. Push the TEACH-IN
RAPID push-button. Wait for COMPLETE message.



Turn on the spindle speed counterclockwise. Wait for COMPLETE message FLASH.

Be sure that the FINISH path is selected.

Push [ INPUT END ] key - no movement is necessary at this point - then push TEACH-IN
CUTTING push-button. Wait for COMPLETE message FLASH.

Push [ INPUT RESUME ] key.

Push RIGHT ARROW softkey and then TEACH END softkey. (The simulation screen will
appear).

Turn off the spindle speed.

At this point the cycle animation can be done, but it is not necessary. Push RETURN softkey
to go back to the rough screen.

The work piece will be as the figure above.
The next step is the groove (out of thread).

Keep the mode select switch on JOG mode. Put the machining guidance select switch on the
GROOVING position.
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1:GROOVE 2:TRAPE
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Select groove type 1 (straight groove).



Check common parameters (see chapter 4).

Complete the grooving required data:

r A

GROOVING (OUTER)

X 6.368
Z 12.435
U 0
W 5.000
D 5.000
XS 30.000 CS 0.500 P
ZS 215.000 CE 0.500 Q 1
F 0.150 CB T 2

AFTER SETTING DATA, *INPUT END

W:GROOVE WIDTH
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Put the grooving tool (presseted as no. 2) on the tool post (remember to lock it).
Turn the spindle speed on counterclockwise (assume front tool post).

Using the handwheels, approach to the workpiece. Push [ INPUT END ] key. See chapter
2.9.1 for more details.

Use the machining guidance handwheel or the axis jog joystick to carry out the grooving.

Terminating the groove cycle, turn off the spindle speed.

Measure the workpiece and inspect the groove. If everything is looking well the cycle is able
to be teached-in, if not check the tool, the common parameters and grooving data.

Now teach-in the groove cycle.

Keep the mode select switch and machining guidance select switch on the JOG MODE and
GROOVING cycle, push RIGHT ARROW softkey, then push TEACH softkey and CONT. softkey.

Wait for TEACHING message.

Using handwheels, approach the tool next to the groove start point. Push the TEACH-IN
RAPID push-button. Wait for COMPLETE message.



Turn on the spindle speed counterclockwise. Wait for COMPLETE message FLASH.

Push [ INPUT END ] key - no movement is necessary at this point - then push TEACH-IN
CUTTING push-button. Wait for COMPLETE message FLASH.

Push [ INPUT RESUME ] key.

Push RIGHT ARROW softkey and then TEACH END softkey. (The simulation screen will
appear).

Turn off the spindle speed.

At this point the cycle animation can be done, but it is not necessary. Push RETURN softkey
to go back to the groove screen.

The last step is making the thread.

Keep the mode select switch on JOG mode. Put the machining guidance select switch on the
THREADING position.

Check common parameters (see chapter 4).
Complete the threading required data:

THREADING

X 6.368

Z 12.435

U 0

H 1 D 1.250

K1 0 X1 30.000 v 0.200
K2 0 71 251.000 B 2

P 1,500 X2 30,000 A 60
MD 7 72 219.000 T 3

AFTER SETTING DATA, *INPUT END
H:SNGL=0,BOTH=1




Put the threading tool (presseted as no. 3) on the tool post (remember to lock it).
Turn the spindle speed on counterclockwise (assume front tool post).

Using the handwheels, approach to the workpiece. Push [ INPUT END ] key. See chapter 2.8
for more details.

Use the machining guidance handwheel or the axis jog joystick to carry out the threading.

Terminating the thread cycle, turn off the spindle speed.

Measure the workpiece and inspect the thread. If everything is looking well the cycle is able
to be teached-in, if not check the tool, the common parameters and grooving data.

Now teach-in the thread cycle.

Keep the mode select switch and machining guidance select switch on the JOG MODE and
THREADING cycle, push RIGHT ARROW softkey, then push TEACH softkey and CONT. softkey.

Wait for TEACHING message.

Using handwheels, approach the tool next to the thread start point. Push the TEACH-IN
RAPID push-button. Wait for COMPLETE message.

Turn on the spindle speed counterclockwise. Wait for COMPLETE message FLASH.

Push [ INPUT END ] key - no movement is necessary at this point - then push TEACH-IN
CUTTING push-button. Wait for COMPLETE message FLASH.

Push [ INPUT RESUME ] key.

Push RIGHT ARROW sofikey and then TEACH END softkey. (The simulation screen will
appear).

Tum off the spindle speed.

At this point the cycle animation can be done, but it is not necessary. Push RETURN softkey
to go back to the thread screen.

At this point the workpiece is completely carried out.

5.2 - Playback example

The playback function is now available for the part described on item 5.1. The playback
procedure is very simple and closely similar with automatic execution.

Put mode select switch on JOG mode position and the machining guidance select switch on
OFF position.

Press the PLAYBACK push-button.



At first, the cnc will ask for tool change confirmation blinking the start push-button. Put the
turning tool on the tool post (remember to lock it) and push the start push-button to quit the ask.

The tool will approach to the beginning of the rough cycle. Use the machining guidance
handwheel to execute the cycle manually or use the axis jog joystick to execute the cycle automati-
cally.

Following this, the enc will ask for a tool change confirmation blinking the start push-button.
In this case it is not necessary, then keep the turning tool on the tool post and push the start push-
button. Use the machining guidance handwheel to execute the cycle manually or use the axis jog
joystick to execute the cycle automatically.

After the rough fininshing path the cnc will ask for a tool change confirmation biinking the
start push-button. In this case it is necessary. Change the tool (put the groove tool no. 2 on the tool
post - lock it). Push the siart push-button to continue with the groove cycle. Use the machining
guidance handwheel to execute the cycle manually or use the axis jog joystick to execute the cycle
automatically.

At the end of the groove cycle the cnc will ask for a tool change confirmation blinking the
start push-button again. Change the tool to the thread tool no. 3 and push the start push-button. USE
THE AXIS JOG JOYSTICK ONLY TO CARRY OUT THREAD. The thread cycle must be done

automatically.

Now, the workpiece is completely carried out. Follow these procedure to carry out other
parts.



6 Using C.A.P. (CNC aided programing)

~,

CCe

\
N

e

COoEE

cceccoece

O

cC



F CCCCCCCCOCCOCOOCCOOmANOANDANANADIADZIFIINIDIIIDID



INDUSTRIAS NARDINI S/A
Av. Monsenhor Bruno Nardini, 1735
13465-000 - Americana - SP - Brazil
Phone (0194)60-4026
Fax (0194)60-1759

NARDINI NORTH AMERICA IND.
1895 Airport Exchange Biv.
Earlanger, Kentucky 41018 - USA
Phone (800)255-5445
Fax (606)282-7669




