YASNAC LX3

FOR TURNING APPLICATIONS

COMPACT PROGRAMMING FUNCTION
OPERATOR'S MANUAL

" "\':’1. :

-

i
f e
zyd
A.

r

r

=¥
r;
oo
;:n%
rr

W

LE S A NN ENENNE NLEEE

e . el e} H
R : i
i ﬁ'a 14 : .

Py

Before initial operation, read these instructions thoroughly, and retain for future reference.

YASKAWA



This manual describes the operator procedures for
“Compact Programming Function” which is an option-
al function for YASNAC LX3.

For the operator procedures for the basic con-
trol, refer to the manual “YASNAC tX3 Operation
Manual®'.

Easy-handling Functions and
Latest Technology are Supplied.

1. Easy to Operate
2. Easy Preparation

3. Designed for Space Saving
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1. FUNCTION OUTLINES AND-FEATURES = - .. i

The compact interactive f{unction has been .designed  to. enable NC machining.
part programs to be automatically generated through simple interactive opera-
tions conducted in accordance with the displayed process menu on the CRT.

Since the generated programs mainly use "canned cycles G70 through G76",
they are short, and process comments are also automatically attached to them.
For this reason, the generated programs are easy to understand and easy to
modify.

This interactive automatic programming function allows the utilization of
almost all types of turning operations including. end facing, O.D. turning, L.D.
turning, grooving, drilling, and threading, despite its easy operation.

(1) "Compact interactive" automatic programming can be executed even while
the NC is engaged in turning operations.

(2) When finished state data is input, the finished work piece shape is auto-
matically displayed on the CRT for visual check convenience.

(3) Because the automatically generated programs mainly consist of canned
cycles, they occupy only small part program memory capacity, allowing

easy modifications and changes. "
(4) Where canned cycles are undesirable (for rough surface removing, etc.)} or

short cycle time is important, turning menus for free shapes is available.

(5) During the interactive mode program generation, any programs can be
manually added or change.

(6) The generated programs can be checked by means of the "Drawing func-
tion". During the drawing process, the material shape is also displayed.

* Turning menu setting table

The table below may be used to find information regarding the display during
the interactive programming operation.

Turning Menu . o.D. t.D. . " ;

Display End Facing Tumning Turning Grooving Drilling Threading

Approach Setting PBltwb3 | P511053 | P51 o053 P 54 P 54 P55

Basic Data Setting | P 55 10 56 P 55 1o 56 P 55 1o 56 P 56

Finish Shape P571070 | P571070 | P571070 | P711076 | P77t078 | P79 to 80

Setting

Program Insertion . P81 P 81 P 81

Escape Setting P82 to 84 P82 to 84 P82 to 84 P82 to 84 P82 to 84 P82 to 84




2. NC OPERATOR PANEL AND DISPLAY

2.1 NC OPERATOR PANEL FUNCTION OUTLINES

The operator panel of YASNAC LX3 incorporating the compact interactive func-

tion is shown in Fig. 2.1. The names and functions of the elements are as
follows:
(@ PAGE KEYS @ MEMORY DATA KEYS
(@ 94NCH CRT GRAPHIC DISPLAY (@ NEXT KEY 4 EDITING KEYS
(1) POWER ON-OFF BUTTON (3 FUNCTION KEYS ([ RESET KEY
% % - 'S
@ YASNAC) 1) w
FUNCTIOM
e EM DATA
(_POwER ) [oon[aw four)ven][n] | [ree]
I ON t—— t—t t—] [ —
EDIT
roffes]lees] oot~
ADDRESS DATM
Oz (A(elte)m)E] 7]

L

e ])e]
|BBBEEE

&

N ] (=] ] (5] g
= )

hd

o—
=
p =
Fa
m
=
2]

&) SOFTWARE FUNCTION KEYS ORIGIN KEY ®

CURSOR KEYS (5) ADDRESS KEYS

Fig. 2.1 YASNAC LX3 Operator Panel

(M Power ON-OFF Button
{1) POWER ON button

The button for turning on Power to the NC unit. Pushing it once energizes
the control circuit only, and pushing it once more energizes also the servo
power system.

This button is also pushed after an emergency stop, etc. to re-energize the
servo power system.

(2} POWER OFF button

The button for turning off power to the NC unit.
Depressing this button de-energizes both the control circuit and the servo
power system of the NC unit.



(2 CRT Graphic Display

This CRT screen displays data in alphanumeric characters in 1 X 1 through 3
X 3 sizes, in response to various operator manipulations.

+ Maximum number of characters:

40 X 20 (or 25) lines ( I ]
= 800 {or 1000) characters. ® YASNAC] ®
[single size characters] [

—— 40 CHARAGTERS ———————
1T

I

I

* Character types:
Digits (0 to 9, -, and .)

Alphabets (A to Z) : »
Special codes . DRES
(/, EOB, +, #, SP, =, etc.) 25

* Graphic display: 640 x 400 dots

ol W (1] [=] [=] (=] [=] [¥]]g

CRT Graphic Display

(3 FUNCTION Keys

Display and writing function selection keys.
The 8 keys are used to selectively call up the following functions. While the
specific functions are called up, the respective keys light,

=
(1) Alarm key: For displaying alarm codes.
= s

(2) Diagnostic key: For displaying 1/0 signal states.

S -

(3 Parameter key: For parameter display and writing.
ot - s

(4) fser] Setting key: For setting data displaying and writing.

(5) Command key: For displaying automatic operation command
values and for calling up the drawing mode.

=0
(6) Program key: For part program display and writing.
— Interactive mode starts with the selection of this
~ program key.

(7) [ros] Position key: For displaying various current values. When the
" system is energized, this function is selected

automatically.

(8) Offset key: For displaying and writing tool offset values.



@ Software Function Keys
Selection keys for displaying and writing

SOFTWARE KEY LABEL

DDQDDW
(@ [v] [r2] [s] [] [ M) |

@ J

N

Software key labels corresponding to the software keys are displayed on the

CRT.

Depressing keys through calls up the corresponding functions.
l’ key are effective only when < [

Left menu | 4| key and right menu

are displayed, and depressing E or l:a displays additional cyclic functions

other than those of the current functions on the CRT.

(5 ADDRESS Keys

The keys for keying the address characters when writing in various data.

e t—dt—— — e |

ADDRESS DATA

[Note] Meanings of special characters
/ | key: For commanding optional block skip

eoB| key: For commanding the end of one block.
On the CRT, ";" is displayed instead of EOB.

_10_



® DATA Keys

There are 15 data keys through ‘9 s C- R

They are used for writing MDI command values, tool offset values, setting values,
parameters, and all other numerical values.

CAN| , ]sHIFT and |wn{.

oy g

—

.

=
I3
b-3

=)le)=)]
LRI

HODBE
—
HaBDEn
Q =

<)==

CAN|[SHIFT|; WR

(1) |o|to | 0

keys
= iI : For numeral inputting
- | ke

o

(2) | - | (decimal point) key: For keying decimal points

(3) |caN| (cancel) key: for deleting wrong keying of numerical values or
address data.

(4) |wa| (write) key: For storing the address data keyed by the address keys
and data keys into the buffer. '

(5) [SHFT| key: For inputting the special codes ) to | , r and

marked on the upper left corner of the keys of

.@ to . and lj, depress this key after

depressing the respective keys.

These special codes are used as macroprogram operators,
etc.

_11_



(7) PAGE Keys
With the screen display regarded as one page, these keys are used to display
the next or preceding page.

PAGE

(1) key: For displaying the next page.
/; ¥ pag
I [ rcn:CFgg (2) key: For displaying the preceding page.
ALM!IDGN (3) Dpéséressing the above keys continuously calls

up the series of subsequent or preceding pages.

(4) In addition, they have the following special
functions:

> 1
i

com|[Pro

«@

|

For moving the graphic cursor on the finished
shape display in the interactive function.

- For selecting answers in the calculation function,

<
HEEES
J[el=le]>]

j ORG
\

—

CURSOR Keys

For moving the cursor on the CRT display backward or forward. For example,
=

when (parameter) has been selected, and a group of parameters are dis-

played, the cursor is moved with these keys to the desired parameter.
CURSOR

(1) key: For moving the cursor backward.
(2) key: For moving the cursor forward.

CuRSCR

(3) Depressing these keys continuously moves the cursor continuously back-

ward or forward.
CURSOR

{4) When the key is depressed after keying a numeral, the cursor moves
to the position of the keyed numeral,

(@ Next (|NexT)Key: For special usages in data display and writing, and function

expansion.

(1) Reading in additional tapes in the edit mode.
(2) Selecting search type in the edit mode.

(3) Selecting between line cursor and word cursor in the edit mode.

(4} Other special usages and function expansion.

-12—



Origin ([ora]) Key

For setting the current tool position as the origin of the new coordinate system.
This setting can be made for each axis independently.

(1) For resetting the current values such as external.

(2) For resetting the cumulative operation time.

(3) For clearing the input data in the interactive or calculation mode.

(4) For clearing the selected buffer of the copy or move function,

i) Memory Data Keys

The , and @ keys are for starting various tape operations. They
are effective only in the edit mode.

However, when inputting and outputting interactive data in the interactive
I/0 display, other modes are ineifective.

(1) key: For starting outputting data in the memory to the outside via
the data 1/0 interface.

(2) E key: For starting storing various data via the tape reader or the
data 1/0 interface.

(3) |ve8] (verify) key: For starting the collation of the data in the memory
against the punched tape data or data input through
data 1/O interface,

(2 EDIT Keys
The , and keys are for editing the part programs stored in the
memory.

\
TION
o i e | MEM DAT
————) fi [
PEM QuUT | VER IN IRESET]
e e EDIT
PoS|[OFs|  [Erase[nsrT][acTer
ADDRESS DATA ]
|2} 11 1T 1 5 @ 1[0 1

(1) [emst] key: For erasing data in the memory
(2) (insert) key: For inserting data in the memory

(3) key: For changing data in the memory.

_13_



3 RESET Key

For resetting the internal conditions of the NC

(1) Depressing the key executes the following

+ Move command cancel + Memory rewind
+ Buffer clear -+ RST signal sending
- Alarm clearing if fault + G code reset

has been cleared . Key buffer clear

+ Tool offset cancel - Edit program on edit display

« Aux, function cancel storing in memory

+ Label skip function on

(2) However, the following are not reset with this key.

+ Each axis current value + S and T commands

F commands + Tool oifset values setting
data and parameter data

2.2 DISPLAY IMMEDIATELY AFTER TURNING POWER ON

The following position summary display appears immediately after turning on
the power,

For a detailed description of the position summary display, refer to par.
2.4.7.

POSITION 0RBee NPPBa

(EXTERNAL) (ABSOLUTE)
. B X . B
? z . )
{ INCREMENT? (MACHINEY
) @ X ) 8
e z . o)

MEMORY SK RDY

| EXT ll ABS l|a—POSliSPINDJ1 1

\. _/

_14_



2.3 CONSTANT DISPLAY MESSAGES

The following messages are always diépléyed on the top line and in the three
bottom lines of the CRT display, regardless of the function key selection,

(D FUNCTION MESSAGE
[ALARM, ) () PROGRAM NO.

DIAGNOSIS,
PARAMETER (3) SEQUENCE NO.

= —7
PROGRAM
0006t N0OOO @ ALARM INDICATION OR
D WARNING INDICATION {BLINK)
@ DATA BEING KEYED
() MODE INDICATION
EDIT BUFFER FULL-
(EDIT, MDI, TAPE ) INPUT ERROR ! BUFFER FULL-LABEL SKIP STATE
\\ X 123456789 B
MEMORY OUT M LSK ALM RDY
PROG/ DIR /{ Dra l | CA[,I\|<>|\
A\ / / 1 \
’1' ’1 1 1Y
<) [A]) [ [rs] (7] [es] [
/ / \ .
® IN/OUT IN EDIT INDICATION ' \ READY STATE INDICATION
(BLINK)
(3) MST-FIN WAIT. DWELL FEED @ ALARM STATE INDICATION (BLINK)

INDICATION (BLINK)

(1) Function Message

Any of the following messages corresponding to the function keys is displayed
in the top line of the CRT display:

ALARM, DIAGNOSIS, PARAMETER, SETTING, COMMAND,
PROGRAM, POSITION, OFFSET, ETC,

(2 Program No.

The current program No. is displayed in the top line of the CRT display, in
four digits after O, irrespective of the function key.

(3 Sequence No. N

The current sequence No. is displayed in the top line of the CRT display, in
four digits after N, irrespective of the function key.

@ Data Being Keyed
The data being keyed is displayed, up to 32 characters.

Depressing one of the following keys [emst], IINSHTI, faerf» etc. makes the data to
be processed as a unit of data.

(® Mode Indication

Indicates the current mode among edit, memory, MDI, tape and manual.
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® IN/OUT in Edition Indication (Blink}

While punched tape data is under input, output or edit, the following messages
are displayed by blinking.

FINT ..., vettesrssse.. Tape under reading

"WER" ..... weevresesss.. Tape under collation

TOUT" sivveeevisansesss.Tape under output

"AL'I"" cheens veseeessess.Data under change in edit mode

TINSN, v vvensensesssssss.. Data under insertion in edit mode

"ERS" L iiiennnens seeanes Data under erasure in edit mode

@ MST-FIN wait, Dwell, Feed Indication (Biinking)

MY o iiiereeievsasnsess M command FIN waiting

G evreessensssssns S command FIN waiting

S R crseenen «o. T command FIN waiting

L s ... During feed, while rapid feed, "R" is displayed.
S Cereen e During tape reading

"DWELL" +'vvverrrnennnn During dwelling

M, S, T, F, and P are all displyed independently.

Buffer-Full, Label Skip State Indication
"BUF! o iiiiienerans ... Displayed when forward reading is completed.
TLSK" ittt . Displayed when label skip is on.

(@ Alarm State Indication (Blinking)

An alarm indication continues blinking until the cause is eliminated and reset-
ting is effected.

TALM" . iieiiiiaees.. Alarm state is ON.
TBAT" Lo i it .. Battery alarm is ON,
TA/BY iiiiiisvsnannss . Both alarm state and battery alarm are ON.

Ready State Indication

"TRDY" tiiiiesinnnsasass System is in order, and ready for operation.
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({ warning Indication (Blinking)

The following warnings are minor errors caused by keying, searching manipu-
lation, etc., and not verifiable alarms.

When any of these warning is displayed, depressing any key (usually )
turns them off.

When an alarm and a warning occur simultaneously, the warning display has
the priority.
"INPUT ERROR!" ......... Format error during data keying,

Collation error with the |[ver| key.

"ALREADY IN" ......... ... Already part program with same No. is stored.

"EDIT LOCK!" .............Edit process is attempted with EDIT LOCK.

"PROGRAM OVER!" .. ..... More than 99 (basic) or 199 (optional) part
programs registration is attempted.

"MEMORY OVER!" ...,...... Memory capacity is exceeded in storing part
programs,

"T'H PARITY ERROR!" ..... Horizontal parity check error in tape reading.

"TV PARITY ERROR!" ,....Vertical parity check error in tape reading.

"ILLEGAL CHARACTER!" ., Code which cannot be understood occurs in tape
reading.

"NOT FOUND!"............. No intended code found through searching.

"MACRO INTERLOCK!" .... Operation of programs interlocked by 08000 or

09000 level is attempted,

"AREA OVER!" ........... . Designation of range over permissible 1024
characters by editor is attempted.

"EDIT MEMORY FULL!" .. Any part program exceeding 40 m of meter
length is displayed or edited.

The above indications all blink.

(2 Alarm Indication

The above indications all blink.

When a NC alarm occurs on the same line as the line for which a warning has
been indicated, that alarm content is displayed in one line. However, "alarm
310 SERVO OFF" is not displayed, because this alarm is of a different nature
from other NC alarms. When two or more alarms. occur, only the top most one
in the alarm list is displayed. When an alarm and a warning occur simultane-
ously, only the warning is displayed with priority.



2.4 FUNCTION DISPLAY

With a unit equipped with the Compact Interactive Function, the operation and
display for the FUNCTION keys are partly different from those described in
YASNAC LX3 Manual (TOE-C843-9,20), as described below:

/=
2.4.1 Disptay with FUNCTION Key

The operator manipulations for displaying alarm codes and other data are as
follows:

(1)

(a)
(b)
{c)

(2)

(3)

(a)

(b)
{c)

==

Depress FUNCTION key.
One of thollowing is displayed.
Alarm No. and message-
Operating time display

Maintenance history display

Depressing the page - - keys changes the above displays one after
another.

In addition, depressing the software keys ALARM], and |[TIMER
directly calls up (a) (ALARM) and (b) (TIMER) displays respectively.

For details of the above displays, refer to the standard YASNAC LX3
Manual.

{ALARM) ...vuvuene 1 Alarm No. display

4.3.9.

4.3.9,2 Message display
{TIMER) ........ ... 4.3.9,4 Operating time display
4.3.9.

{(MAINTENANCE) ... 5 Maintenance history display
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2. 4.2 Display by (DIAGNOSIS) FUNCTION Key

Depressing the FUNCTION key displays the I/O signal ON/OFF state.

The I/O signal state display can be

matic operation time,

called up at any time, including the auto-

o

. ™
DIAGNOSIS 0P8 NODOB
7685 43210

Y46l ©2 1 0 2 @2 @ 0 B 48

nieal 1 1 @t!t1 6080 D8

niee2 i 2! 860 01 91

#1063 @ 1 ©6 1 &6 B8 1 @ 52

Higea © 9 0 2 2 B8 1 @ a2

figvs 1 1 8 1 1 8 @ 1 Dg

nipoe 12111 1 1 1 BF

nieay o 3 93 0 1 6 a0 28

niges © @ 9 0 @ @ 2 9 aa

H1YPS © 2 0 8 0 @ 0 O o8

*=0 B:0PEN 1:ICLOSE
MEMORY LSK RDY
beceet banced | 1] 1]

For the details of this display, refer to Appendix 4, "Standard I/0 Diag-
nostic No. Display", of the Standard YASNAC LX3 Manual.

For convenience in maintenance, etc., the I/O signal state display indicates
the right end numerals in hexadecimal.

2.4.2.1 1I/O signal selective display function

With this unit, any desired input or output signal among these listed can be
selected for display by means of the number.

(1) Depress the CURSOR keys to bring the cursor to the deisred

No., or utilize the search function for this purpose.

(2} Depress the |SELECT| key; "*" is displayed to indicate the selection, and
the count of the selected Nos. is indicated in the lower left area.

(3) Repeat steps (1) and (2) to select all the Nos. to be displayed. Up to 10

Nos. can be selected.

(4) Depress the|DISPLAY|key. Only the selected Nos. are displayed,
(5) Depress the|EXIT|key. The total No. list display is called up again.
(6) To cancel the selection, depress the |CANCEL|key.

To enacel the selection of any one No., bring the cursor to that No. and

depress the [SELECT] key.

The selected Nos. are memorized even when the power supply is turned off.
However, the display returns to that of #1000 when the power is turned off.
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- N

DIAGNOSIS 0000 NDRO?
76543218
1360 ©0 1 6 0 6 B @ 0 4@
71301 11 811680608 D8
{1382 1 8 0 1 @ 6 8 1 g1
HiZ303 @ 1 P 1 8 @ 1 @ 52
¥FEERIE @ 2 6 8 @ 8 1 9 (7}
i35 © 0 B 1 1 8 8 1 19
#1388 1 @ 1 1 1 1 1 1 BF
n13B7 90 2 2 01 6 0 0 ]3]
138 6 2 0 0 0 6 @ 0 a ]
#1309 0 B Q0 @ 8 0 QA B ag
*=8 B:0PEN 1:CLOSE
MEMORY LSK RDY
EELEC;lCANCEJ DISFLJ [ l! !
- J

Depress [DISPLY] key| |Depress [EXTIT 'key

4 N
DIAGNOSIS 00@oe Noaoo
7T 65432120

TiPRP © 1 0 0 0 @ @ 0 49
tiep2 1 8 9 1 @ @ @ 1 a1
BieE3 © 1 0 1 @ 8 1 @ 52
#1200 @ @2 @ @ @ @ @ © [l]
1202 0 2 @ 8 & 1 @ 8 B4
#1360 © t P P @ @ @ 8 40
#i3g2 1 e @ 1 68 B @ 1 g1
1384 © D @ @ B B 1 @ 72
2:0PEN 1:CLOSE
MEMORY LSK RDY
earil I 101D

. /

2. 4.3 Display by means of ' FUNCTION Key

With this unit, various parameters are stored, and various operation conditions
such as tape codes and rapid feed rates are determined with them.

For the details of parameter display and writing operator manipulations,
refer to the standard YASNAC LX3 manual.
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2.4.3.1 Setting R5-232C parameters

Since the parameters related to

RS5-232C

are
designed for interactive setting possibility as follows.

frequently used,

they are

= v
(1) Depress the FUNCTION key to display the parameter display.

/
PARAMETER opeee NORed
7655432168
BEEEEs 6 t 6 1 2 91 @ B2
BBl ©6 2 @ P @ P @ 1 1
HEOP2 1 @ @ 2 O @ B @ (28
PR3 © 8 8 1 @ B8 @ 1 17
uGBR4A 9 1 6 t B8 B @ 1 81
nEOvs @ 1 1 8 8 B8 1 O aB
NEVPE D O 1 1 B @ B B ag
1ERB7 © 1 8 0 8 1 0 0 68
uSPRE @ 8 1 1 @ 0 6 B a8
HEPES ©P B @ 1 B 1 1 @ 22
@:0FF 1:0N
MEMORY LSK RDY
rszsad | M M [

\

(2) Depress the RS-232C key. One of the following two displays are called up.

(a} RS-232C input
(b) RS-232C output

(3) When the [IN/OUT} key or the PAGE key is depressed,

two displays are alternately called up.

(4) To call up, the parameter display again, depress the [EXIT]key.

2.4,3.2 Setting RS-232C input parameters

Set the RS-232C input parameters as

follows:

the above

(1) Call up the RS5-232C input display by following the processes of par.

2.4.3.1.

/
PARAMETER 000PE NV
RS232C INPUT
CHANNEL NO.1
CONTROL CODE O N
STOP BIT 2
BAUD RATE 4600
PARITY o N
MEMORY LSK RDY
Fexir | oot | [ |
o

N




(2) The RS-232C input parameters are in the five items as shown in the dis-
play above.

(3) Derpess the CURSOR keys to make the intended items on the
display blink.

(4) Depressing the key changes the setting of the respective items one

by one as shown below.

{(a) CHANNEL No. 1 or Ne. 2

(b) CONTROL CODE ON or OFF

(c) STOP BIT 1 or 2

(d) BAUD RATE 50, 100, 110, 150, 200, 300, 600, 1200, 2400, 4800, 9600
(e) PARITY ON or OFF

For setting the baud rate, digits may be directly input with keys such
as [ 4 ‘ 8 o |,®[ WR

(5) Set the RS-232C input parameters in conformance with the setting of the
units to be connected to R5-232C,.

(6) Precautions

The No., 2 channels are displayed when the optional second R5-232C is con-
nected. Without this optional unit, No. 1 only is displayed.

2.4.3.3 Setting RS-232C output parameters
Set the RS-232C output parameters as follows:
{1) Call up the RS-232C output display by following the processes in Par.

2.4.3.1.,
(2) The RS5-232C output parameters are in the 6 items as shown below:
e 2
PARAMETER 0@eea NOzeo
RS232C OUTPUT

CHANNEL NG 1
ISO/EIA 150
CONTRCL CODDE 0N
STOP BIT 2
BAUD RATE 4888
PARITY QN

MEMORY LSK RDY

| EXITIIIN/OUH| |I ll l

\. J

(3) With these items, the following settings are possible, by the same setting
method as for the R5-232C input parameters:

(a) CHANNEL No. 1 or No. 2

{b) ISO/E1A ISO or ElA

(¢c) CONTROL CODE ON or OFF

(d) STOP BIT l or 2

{e) BAUD RATE 50, 100, 110, 150, 200, 300, 600, 1200, 2400, 4800, 9600
(f) PARITY ON or OFF



(4) Set the RS-232C parameters in conformance with the setting of the unit to
be connected to RS-232C.

(F) Cautions

+ The set parameters become effective immediately upon keying the Jwa| key or
the digit DATA keys.

+ The No. 2 channel is displayed when an optional second RS5~-232C is
connected. Without the optional R5-232C, No. 1 channel only is displayed.

|yl = i
2.4.4 Display by the use of FUNCTION Key

This unit has setting data stored in the internal memory, and the stored data
are used for selectively turning various functions ON or OFF, and as the
control constants for various functions.

For the details, refer to Appendix 1 "Setting No. list" of the standard
YASNAC LX3 Manual.

[ -
{1) Depressing the FUNCTION key only displays the setting data.

(2) For details of the display and writing of setting data, refer to Par. 4.3.6
of the standard YASNAC LX3 Manual.

2.4.4.1 Setting internal toggle switch

(1) Even when the 9 basic function switches are eliminated from the operator's
panel of the machine, the relevant functions can be turned ON and OFF
simply by the setting on the NC operator's panel.

(2) Depress the SETTING (setting) software key to display the internal toggle
switch setting menu.

4 I

SETTING 0eRee NoVLo

DRAWING CHECK OE OFF
MST LOCK OFF
MANUAL ABSOLUTE 0 N IR
DRY RUN X OFF
BLOGCK DELETE C N [FEd
DISPLAY LOCK 0 N [FIdE
MACHINE LQCK CEN OFF
" SINGLE BLOCK O N

MEMORY LS

K . RDY
MACRGO | MTACRO
SETING [LOCAL | [COMMO

-

(3) Depress the CURSOR keys to make the intended item blink.

(4) Depress the key to set to "ON" or "OFF".

The set switch position becomes reverse displayed.
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(5)

(a)
(b)
(c)
(6)

When the "DRAWING CHECK" seiting is changed, the settings shown below
are changed automatically.

Use this "DRAWING CHECK" setting when checking the programs
generated through the interactive function or manual function by the
drawing check function,

MST LOCK
DRY RUN
MACHINE LOCK

Where the panel of the machine is provided with the switches for the above
functions, the resulting ON/OFF settings of these functions are determined
by the ORed results of the software setting and the hardware setting.

Setting DATA Switch On Machine | Resultant ON/OFF
OFF OFF OFF
OFF ON ON
ON OFF ON
ON ON ON

(7) Precautions

+ When the PAGE key is depressed, the normal setting display starting from
#6001 is called up again.

. The display for the internal toggle switches is the #6000.

2.4.4.2 Setting of LOCAL macro variables

Depress the MACRO LOCAL key to call up the SETTING (MACRO) display
starting from #0001. For the setting processes with this display, refer to Par.
2.8.23.8 of the standard YASNAC LX3 Manual.

- N

SETTING(MACRO) 020ad Neooo

LEVEL @
tead2
$eead
neeva
10085
nages
neeony
npoes
navasg
HaA10

MEMORY LSK RDY
MACRO MACRDJ{47 || |
SETING |[LOCAL | [COMMO

\ _/
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2.4.4.3 Setting of COMMON macro variables

Depress the MACRO COMMON key to call up the SETTING (MACRO) display
starting from #0100. For the setting processes with this display, refer to Par.

2.8.

2.4

23.8 of the standard YASNAC LX3 Manual.

4 N

SETTING(MAGCRO) DbeBo NOBLO

LEVEL ©
EXZENETE
ue1o1
nato2
ne1e3
2194
1a1e5
101606
o107
nai1ea
10169

MEMORY LSK RDY

SETINJILDCALI CONHDJ |, I

\ S

v}

5 Display with (COMMAND) FUNCTION Key

e =
With the FUNCTION key, command values are displayed by the following
processes,

(1)

(a)
(b)
(c)
(d)

(2)

(a)
(b)
{c)

(d)

Depress the key.
One of the following four displays will be called up.

Command value list

Sub-program execution state display
Tool life control state display
Drawing display

With the PAGE keys, the above displays, except for the DRAWING
display, are switched over one after another.

Depressing the following software function keys calls up the respective
displays directly.

Depress [COMIKeY tivvieniinrnnernnsnssss (COMMAND VALUE) displa
P Yy play

Depress |RHYEE l KEY tvrrnneerennnnnnnnees (NESTING) display
Depress [EI(%%L key ..vvvieirieriiatisss o (TOOL LIFE CONTROL) display
Depress |[DRAW] key ........ tesesanans «+++ {(DRAWING) display

_25_



(3) For a detailed description of these displays, refer to the following sec-

tions:
fa) (COMMAND VALUE) ....... .. Standard YASNAC LX3 Manual Par. 4.3.2,1
{b) (NESTING) .evvvvenn. vesesss. Standard YASNAC LX3 Manual Par. 4.3.2.2
(¢} (TOOL LIFE CONTRQL) ..... . Standard YASNAC LX3 Manual Par, 4,3.2.3
(d) (DRAWING) ..vvuuues weseesess Par. 6 of this ‘manual

| s = e
2.4.6 Display with (PROGRAM) FUNCTION Key
i |
(1) Depress the FUNCTION key to call up the PROGRAM display.

{(2) The program functions are in the following 6 modes, each differing in
function and operator manipulation.

(a) JOG mode :
Mode for manual continuous feeding of the machine

(b)Y HANDLE/STEP mode

Mode for using manual pulse generator
{c) TAPE mode

Mode for NC tape operation

{d) MDI mode
Mode for writing command values with MDI (manual data input) and their
execution

{e) MEMORY mode
Mode for automatic operation of stored programs

(f) EDIT mode
Mode for program storing, reading in and from the memory, and for
editing

(3) For the details of the above 6 modes, refer to Par. 4.3.3 of the Standard
YASNAC LX3 Manual.
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2.4.6.1 Common mode display

With the pregram function, there are displays which are common to all the
modes.

(1) Program display

(a) Depress the [PROG] key to call up the program display.
On the program display, NC programs and operation data are displayed,
except that in the EDIT mode, no operation data is displayed.

4 N
PROGRAM 02188 NE6185
N5280 (DRILL-2);
Gap TO181:
(ABS) (MODAL -G) T-NO:T@188
X 22.008@0 GO1 GBS
2 2.0008 G97 G123 FEED:E . Dpoeo
GSS (inch/rev)
(ENC) G4
X . @ G237 ACTUAL: S =]
Z @ G38 LIMIT:S4008
GB7 COMMAND: S 308
MEMORY LSK RDY
<ﬂl PRDGWI DIR II PROG]| CALC|| <> |E>
e J

(b) The NC programs are displayed only in the MDI, MEMORY and EDIT
modes.,

(c) Depressing the l< > | key switches the operation data display and cancels
one after another.

(d) The operation data includes the following displays:

{1) POSITION {ABS), (INC) {ii) MODAL G list
(iii) T-NO (tool No.) (iv) FEED (feed rate)
(v} Spindle speed

(2) Directory display
(a) Depress the [DIRf key to call up the directory display.

Then, depressing the FUNCTION key changes over the program
display and the directory display in turn.

Depressing the PAGE keys does not change over the directory display into
the program display.

(b) One directory display displays up to 20 program Nos, When comments are
attached to the programs, the comments are also displayed.

(c) Number of registerable program Nos.

Registerable Numbers

Basic 99 max.

Optional 199 max.
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(d) On the directory display, the following are displayed:

(i) Number of used programs
(ii) Number of used characters
(iii) Number of remaining programs
(iv) Number of remaining characters

(e} When the number of registered program Nos. exceeds the maximum
displayable limit in one display, succeeding pages may be called up with

the PAGE keys,

- )

DIRECTORY 001BY N&1BS
coeoe DBSB ( )
DRI@B(YASNAC ) 0R6B. ( )
0P105(WORK2 ) DB655(12345678)
CB2BB (WORK7? )  0B7@8(PROG.18 )
OP321 (NO #E@ ) 08777 ( )
0e38a¢ )

0@40B (81234 )

0P418(EA?LIM())

00503 ( +@=x )

00511 ¢ )

USED-PRG 15 REST—PRG 184
USED-CHR 1475 REST-CHR 12797@
EDIT LSK RDY
<ﬂ| PROG]! DR l PRDGII CALC |[ |C>
. v

(f) O-number can be searched for in the directory display.

{3} Interactive automatic programming mode

Depress the [m key to call up the interactive automatic programming
mode. For the details of this mode, refer to Pars. 3.2 to 3.15.

{4) Calculation function

Depress the [CALClkey to call up the calculation function mode.

For details of the calculation function, refer to Par. 4.

When the calculation function has been executed, the calculation results can be
written into the program as follows:

(i) Call up the EDIT mode.

(it} When the keys - and . or keys Xf and are

depressed, the X-axis which is the result of calculation is displayed.

(ii1) When the keys |Z | and jwr| or keys LZ z] and are

depresed, the Z-axis which is the result of calculationis displayed.

(iv) Depress the or key to write them into the program.

_28_



(5} Interactive parameter

When the | 4| or }] key is depressed, the 'ALQ;&};‘O' and ’AUIT}gRolkeys are

displayed.

Depressing the AL;E;;{O key dalls up the interactive automatic programming

parameter list. AUTPRO
Depressing the 1/0 key calls up the interactive automatic programming

parameter I/O setting is displayed.
For details of the interactive automatic programming parameters, refer to Par. 8

2.4.6.2 EDIT mode
In the EDIT mode, varicus functions for editing are used.
(1) Cursor type

The cursor displayed in the editor of this unit is in the form of the reverse
displayed characters as shown below.

~ N

PROGRAM 02180 NB10S

oi120;

cursor—_,___\_ N5208 (DRILL-2 !}
G Tai10t;
T ComgEEm Me3:

X0
NbH2@e1 Z2.2 MB8;

N5282;
N5283 G774 Z-1.8 K.8 F.BBB:;

NS5204 GO Z.16;

G51;
EDIT SK RDY
| AUTO | | |
<1| PROG DIR PROG CALC >
AN vy

As an optional function, a cursor in the form of an underline can be selec-
tively used, as with the standard YASNAC-LX3.

{2) Scrolling
The editor display of this unit is provided with a scrolling function.
(a) The display is moved by one line (block).

(i) Depressing the CURSCR key when the cursor is at the bottom of
the display. ‘
(ii) Depressing the CURSOR key when the cursor is at top of the
display.
(b} Similar to the standard YASNAC-LX3, the function of display shifting by
one page is available as an option.

(3) Program sforage after editing

{(a) After editing a program, the edited display can -be stored in the memroy
by the followmg keymg

(i) Depress the key.

(ii) Depress a FUNCTION key other than [rr&].

(b) When the power is turned off after editing a program, without executing
the above keying, the edited display is not stored, and the program
returns to the unedited state.
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(4) Display of software function keys

(a) In the EDIT mode, the following three software function key sets are

used:

() <1| PROG H DIR H bROG H CALC IF |F>f
-

(i) <JISE|_ECTI l COPY l l MOVE l ! REP ’ !BOTTOM] >
. J

o 1 R T R ) R e I

o /

* The AU;I;ERO key is displayed only when the optional interactive

automatic programming I/C function is incorporated.

(b) Depressing the MENU E key changes the software FUNCTION key

display in the sequence (i} - (ii) - (iii) as shown above.
(c) Depressing the MENU | 4 | key changes the software FUNCTION key dis-
play in the sequence (i) - (iii) - (ii) as shown above.

* The < [ marks on the display indicate the presence of latent function

keys, When no < [> marks are displayed, the MENU 4| AND | » | keys
are disabled.

(5) COPY function

This function duplicates an existing character string to appear at a desired lo-
cation.

(a) Bring the cursor to the leading end of the character string to be copied.

(b) Depress the [SELECT]| key.

The display SELECT is reverse displayed to indicate the calling up of the
SELECT mode. Depressing the {[SELECT]| key again clears the SELECT
mode. When the cursor is at the leading end of the program, the SELECT
mode can not be called up. To call up the SELECT mode, shift the cursor
away from the leading end, and depress the [SELECT| key again.
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{c)

(d)

(e)
(f)
(g)
(h)

Move the cursor to the endof the character string to be copied.
The selected characters are all reverse displayed to indicate the selected
range.

- R

PROGRAM bDoi1en N814S

oiea.

N5288 (DRILL-2 )
GOa Talal;

GE? S350 MA3}
=8

N5281 Z.2 mMeg:;

N5282:
MN5203 G774 Z2-1.8 K.8 F.geB:

N5204 GBB Z2.16;

G51:

EDIT LSK RDY
<1 ( coPY l | MOVE | | REP | lBDTTDr‘J =
N J

Depressing thelCOPY lkey stores the selected character string, and a "*”
mark appears on the software key display.
The selected character siring is displayed normally.

Move the curser to where the copy 1s to appear.

Not only the selected program Nos., but also others can be copied.
Depressing the [COPY lkey displays the selected character string at the
selected location.

While a “#%” is displayed on the kCOPY isoftwsre key, the same character
string can be copied as many times as the IkCOPYlkey is depressed.

By depressing the IORG! key when a "% ” is displayed on the % COPY! software
key, the data in the selected characier string are cleared and the "*”
disappears.

4 ™
PROGRAM 021 NB1Q5S
cl1pe:;
N529@ (DRILL-2 J:
GBp TRl ;
GO7 5358 MBe3:
X0 ;

N5281 Z.2 Mas:

N5202;

G87 S350 MB3:

XOH

N5S203 G74 Z—-1.8 K.8 F.0@8;

’

EDIT LSK RDY
<I|SELECTI [wcopﬂ I MOVE I l REP i !BDTTOr‘I >

. _

Note: When the power supply is turned off, the selection of character string is

cleared, and the “*” mark disappears.

When the MOVE function is used after the COPY function setting, the
character string selection is also cleared.

When the cursor i1s moved to the leading end of the program in the
SELECT mode, the SELECT mode is automatically cancelled.

The range of the character string to be selected is up to 1024 characters.
If the [COPY !key is depressed with the number of characters exceeding
the range, warning message "AREA OVER ! ” is displayed.
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{6)

(a)
(b)

(c)
(d)
(e)

MOVE function
This functon is for displacing the existing character string to other locations

in NC program editing.

Specify a character string to be moved by using the SELECTI key, as with
the ICOPY! function.

Depress the MOVE!key to store the selected character siring. A “#” mark
appears on the MOVElkey display. The reverse displayed character string
1s deleted.

Move the cursor to where the character string is to appear.
Not only the selected program Nos., but also others can be moved.

Depeessing the [# MOVEl|key displays the selected character string at the
selected location.

While a “#%” is displayed on the [¥MOVE|software key, the same character

string can be displayed as many times as the * MOVEIl key is depressed.

(fy By depressing the IORG|key when a “s%” mark is displayed on the FHCOPY

software key, the data in the selected character string are cleared and
the “*%” mark disappears.

- A

PROGRAM oBlog N61@5S

o10@;

N528@ (DRILL—-Z2 ).
GeP Toi\l:

N5S201 2.2 MPB!:

N5282 .

G977 53590 Ma3:

Xen

N5203 G74 2-1.B K.8 F.g98;

N5204 GBS Z.16:

G51;

EDIT LSK RDY
QISELEC;I l coPy H.mov:-: l REP ! BOTTOM =
e _/

Note: When the power supply is turned OFF, the selection of character string

is cleared, and the "*” mark disappears.

When the COPY function is used after the MOVE function setting, the
character string seleciton is also cleared.

When the cursor is moved to the leading end of the program in the
SELECT mode, the SELECT meode is automatically cancelled,

The range of the character string to be selected is up to 1024 characters,
If the[COPYlkey is depressed with the number of characters exceeding
the range, warning message "AREA OVER ! " is displayed.
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(7) REPLACE function

This function is for searching a specified character string in the displayed NC
program and for changing it with another character string.

(a) Depressing the [REP]| key displays "OLD STRING:" at the lower left area of
the display.
Key in the character string to be replaced.

For example, to change "G00", key G o g|and [l
s ™
PROGRAM 08108 NE1DS
N3205 Mo1l:

(FACE—~ FREE— ROUGH}:
GSB S480e:

GOg Tezez:

G966 S788 Me3:

N13@a1 X4.2 Z2.808:

1:11382 GBa G4l X4.288 Z.804;
N1383 GP1 X.728 F.01:

N1304 GS51;

Gee

EDIT LSK RDY
ﬂ’sELED‘I" l CoPY ] LkHOVE I m BOTYOM >
N\ /

(b) "NEW STRING:" is displayed at the lower left area of the display. Key
the character string to replace the existing one.

For example, to write "G0l," key ’G | ﬂ‘ I 1 |and ’WR|-

e ™

PROGRAHM 00199 NB18S

N5285 MOl :

(FACE~ FREE— ROUGH) :
G50 S4Q00e;

G TBz2e2z;

GI9B S7068 MO3:

N13@1 X4.2 Z.e6;

&1302 GAe G4l x4.288 Z.004;
N13@3 G@1 X.728 F.@1:

N13@4 GS1:

Go1
EDIT

LSK RDY
<1ISELECT| I COPYW |=mc:vs ] m BOTTOM [
\ J
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(c) In the lower left area of the display, "YES.NO.,ALL" is displayed, and the
cursor moves to the character string specified in (a).

(i) Depressing the | Y | key replaces the character string specified in (a)

with the one specified in (b).

When the same character string as specified in (a) is present elsewhere,
the cursor moves there, and "YES.NO.ALL" is displayed on the display.
No more character string specified in (a) is found, the replacing
function ends.

(ii} Depressing the ‘ N | key causes no change in character strings.

The cursor moves to the next position of the same character string
specified in (a), and "YES.NO.ALL" is displayed on the display.

If more character string specified in (a) is found, the replacing function
ends.

(iii) Depressing the key replaces all the character strings displayed on
the display with the one specified in (b).

PROGRAM oelee NEIGJSw

NS295 Mat:

Ni3P® (FACE- FREE-— ROUGH):
G5P $400@;

TOZ2B2:

686 S7a Ma3:

N1381 X4.2 2.08;

&13@2 GBe Gal x4.288 2.0204;
N1303 GBl X.728 F.@l;

&1384 G511

IYES . NO.ALL

EDIT LSK RDY
QE‘.ELECT{ rcopv | MOV E 1m sorToM =
N J

(d) Precaution

The replacing is executed in units of words, and therefore is subject to
the following restrictions:

(i) The character string to be keyed when "OLD STRING:" is displayed must
be one word preceded by an alphabet character.
When characters other than an alphabet character are keyed for the
leading character, a warning "INPUT ERROR" is displayed.

(ii) A character string ocntaining two or more addresses (comment) can not
be replaced at the same time.
For example, "0.D." can not be replaced by "I.D."
During the replacing process, the PAGE keys and the CURSOR keys are
invalid.

(8) BOTTOM function

Depressing the [BOTTOM]|key brings the cursor to the last address of the dis-
played programs.

{3} Search erase function

This function is for erasing the portion of display from the cursor to the
character string which is keyed in.
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(a)
{b)
(c)
(d)
(e)
(f)

(g)

Bring the cursor to the leading end of the character string to be erased.
Key in the character string to be erased,

Depress the key,

The portion from the cursor to the keyed in character string is erased.
The cursor moves to the address next to the erased block,

When the last block has .been erased, the eursor moves to the address
immediately beofore the erased address.

The address to be erased can be specified in any of the following three
methods, as with the address search function:

(i) Key in the word (one address data) to be erased.

In this case, the leading zeros can be omitted.

(ii) Key in one character without data.

(iii) Key in the data to be erased (up to 32 characters), after depressing the

{(h)

kevy.

In this case, leading zeros can not be omitted. (erasing by means of
pattern searching function) All the portion between the cursor position
to the keyed in character string is erased, and if the keyed-in character
string contains two or more words, only up to the first word of the
keyed-in string is erased.

An example of erasing is shown by the two diagrams below,
e ™

PROGRAM 0B10@ NBL1BS

N5205 Hel1:;

BFELE (FACE-~ FREE- ROUGH)
G508 54000

GeQ TO202:

G9s S702 Ma3:

N1381 X4.2 2.3

Q13@2 GBe G4l X4.208 Z.004:
N13@3 Gal X.72B F.91:

Ni364 GS1;

EDIT LS¥K RDY
<1| PROG I DIR l PROG CALC l =
N )

@ When ’N "1 '? SJ f.ﬁ 1 are depressed.
4 2

PRCGRAM 0198 NE1@5S

NS285 Ma1 .
W Z.068;

N1382 GOP Gal X4.208 Z.004;
N13P3 GOl X.728B F.@1: N

NiZ04 GSI:
Gad;
N1385 Mal;

N21P& (OD- CYCLE— ROUGH) :

EQIT

LSK ROY
<J| PROG DIR H PROG l CALC >
pN J
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(10) Line cursor function

This function is for moving the cursor by one line (block) at a time.

{(a) Depress the key.
(b) Depressing the CURSOR keys moves the cursor by one line.

{c) To return to the word (address}) by work move function, clear the NEXT
mode by one of the following methods:

(i) Depress the key again,

(ii) Depress the key.

(iii) Depress any FUNCTION key other than the PROG FUNCTION key.
(11) Automatic re-naming function of O No. input

(a) When reading in programs from outside, if the O No. of the program and
the keyed-in O No. are different, the keyed-in O No. is registered for
that program.

(b) The O No. of the input program is automatically re-named to the keyed O
No.

(c) When the input program has no O No., it is input as is, and no re-naming
takes place.

(d) For the details of part program inputting, refer to Par. 4.4 of the stan-
dard YASNAC-LX3 Manual.

(12} Feed eliminate function in program outputting.

When outputting part programs and internal data from the NC to outside units,
feed is eliminated by this function.

(a) Feed is eliminated from the output by one of the following two methods.

(i) Derpess the [ouT] key in the output procedure, and as outputting is

started, depress the |[caN| key. When the |caN| key is depressed, the

outputting of the significant data of [%,....] starts immediately. The

feed after the outputting of the significant data is also eliminated when
the key is depressed.
(ii) Specifying with a parameter

+ #6008 D4 ....... 1 : No feed output
#6008 D4 ....... 0 : Feed output

(b) For details of the outside I/O operator manipulations, refer to Par. 4.7 of
the standard YASNAC-LX3 Manual.

(13} Reset function during cutside I/O manipulation.

With this wunit, for outside I/O manipulations, the |[RsET| key need not be
depressed except in the following cases:

{a) When ALARM occurs.
(b)Y When WARNING occurs.

(14) Limitation at editing

- Any program exceeding 40m can be input from external devices but cannot be
displayed or edited. If an attempt to display such a program is made, a warning
message “EDIT MEMORY FULL !” is displayed and the part after 40m cannot
be displayed.
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+ Do not mput any program with a block in which more than 28 characters of
only numerals, °.” , "+” or °-” continues,

o

2. 4.7 Displays with ! FUNCTION Key
Various POSITION display screens are called up by the following keying:

 m— —
(1) Depress the FUNCTION key.
One of the following screens is displayed:
(a} POSITION external

"POSITION (EXTERNAL)"
{b) POSITION absolute
"POSITION (ABSOLUTE)"
(¢) POSITION collective indication
"POSITION?"

(d) Program restart information display
"PROGRAM RETURN"

(e) Stored stroke limit residual pulse count display
"STORED STROKE LIMIT"

{f) Main spindle PG pulse count display
"SPINDLE COUNTER"

(g) Servo position deviation pulse count display
"ERROR PULSE®

(h) Command pulse cumulative sum register display
"COMMAND PULSE"

Note: The display (h) is made only when the SYSTEM No. switch is 4.
(2) Depressing the PAGE keys switches the above display screens
sequentially one after another.

(3) For details of the above display screens, refer to Par. 4.3.4.1 through
4.3.4.9 of the standard YASNAC LX3 Manual.

(4) With all the POSITION FUNCTION displays, the following software function
keys are displayed. Depressing one of these software keys calls up the
corresponding display screens directly as follows:

{(a) Depressing EXT key... POSITION (EXTERNAL) is displayed
(b) Depressing |ABS key... POSITION (ABSOLUTE) is displayed

(c) Depressing [4-POS) key... POSITION collective is displayed
(d) Depressing |SPINDL] key... Spindle PG pulse count display

. | v} .
(5) Depressing the key also calls up these four displays sequentially, in
turn, —

(6) With the position collective display screen, the follwoing keying resets
POSITION EXTERNAL alone to 0.

{a) Depress ADDRESS key or to select the axis to be reset.

(b) Depress the |ors| key.
{c) The display for the selected axis becomes 0.

(d) This display resetting keying is always effective including the motion time
in a part program automatic run.

_3?_



= o}
2. 4.8 Display with FUNCTION Key

(1)
(2)

(3)

(a)

(b)
(c)
(4)

(5)

{a)

(b)

(c)

-]

Depress the key to call up the OFFSET display screen.

For the display and writing-in manipulation, refer to Par. 4.3.5 in the
standard YASNAC LX3 Manual.

With this unit, depressing the following software function keys calls up the
respective display screens:

Derpess \SN{E_E)I?# key ... Work coordinate system shift amount display
TOOL ;

Depress WEAR key ... Tool offset display

Depress g}?l(}):'L’f' key ... Tool coordinate data display

Depressing the key changes the above displays in sequence one after
another. —

- )
OFFSET(TOOL-WEAR) 09120 NB1E8S

T X Z R C
j611) . 2 f 4] - g o

a2 g a Q a
a3 2 5] 2 @
)] 5] 2 2 0
95 a a [ %]

POSITION(EXTERNAL)
X . ]
Z . 5]

MEMORY LS

K RDY
WORK [e[e] % TOOL
SHIFT WEAR SHIFT I PST1 IiPSTZ'
v

\

For the new tool setter function, the setting is made with the following
software function keys:

When the [PST1|key is depressed, the software key is reverse displayed,
and tool coordinate memory writing is enabled. The offset display screen
automatically changes to the one for the current turret tool No. and the

0
LED of the FUNCTION key blinks.

Depressing the|PST2|key reverse displays the software key and work shift
amount writing is enabled. The offset screen is automatically changed to

e
the work shift amount screen. The LED of the FUNCTION key
blinks. During the [PSTI| and PST2] modes, the WORK . ‘Vr{{%g]ﬁ

SHIFT
and g}?l(l):%" keys are disabled.

For details of the new tool setter function, refer to Sect. 2 of "YASNAC LX3
Upgrading Function Operator's Manual” (TOE-C843-9,23).
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3. INTERACTIVE PROGRAMMING

3.1 NC UNIT INTERNAL CONFIGURATION AND FLOW OF INTERACTIVE PROCESSES

(1) The NC internal memory configuration related to interactive processes is
shown below,

NG UNIT
INTERACTIVE SECTION NG MAIN SECTION
BACKUP MEMORY BACKUP MEMORY
1 —
INTERACTIVE -
PARAMETER PARAMETER 1
HIGH SPEED
WINDOW
INTERACTIVE DATA [
(NC PROGRAM) OFFSET
-
L DA I~
) V]> PROGRAM |

rEND 1
RS-232C RS-232C £

As shown above, the NC unit is composed roughly of interactive and NC main
sections. The interactive data (NC program) created in the interactive section
is transferred automatically to the part program memory in the NC main section
by the operation "END", Conversely, however, the part program in the NC
main section cannot be read out to the interactive section. In other words,
the data flows unidirectionally from the interactive to NC main section.
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(2) The overall flow chart for the compact interactive automatic programming
function is shown below.

Interactive procedure

l

New data, old data

Program No. setting

Material shape setting

Maijor turning menu setting

Minor turning menu setting

1

Approach setting
Finishing [

Basic data setting

Finished shape setting Grooving, driling. threading

Program insertion

Tool retraction setting
[

Interactive procedure end
manipulation

No return

Automatic transfer of nterac- Aetumable
tively generated program to
part pragram memory

NO
Correction process (old data)

Drawing check OK?

Normal automatc operation
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{(3) The interactive programming manipulation for various turning processes
(such as outside rough turning) can all be executed in the unified flow
consisting of approach - shape setting - tool retract.

3.2 CALL UP OF INTERACTIVE MODE

By the following manipulation, the interactive mode can be called up from the
ordinary NC mode.

| - |
(a) Depress the key.

The program function display is called up and the following software
function keys (F1 ~ F5) are displayed.

| [ AUTO
qIPROGHD!RHPROGHCALcH ‘

x| F1 F2 F3 F4 F5 >

AUTO }
(b) Depress the PROC key.

Now the interactive mode has been called up.

3.3 PROGRAM NO. SETTING (FOR NEW DATA)

(1) In the interactive mode, the following screen is displayed:

- N

%+ PROGRAM NUMBER #:k ocgeea NPEVO

M Old Data
2 New Data

Program number =Q
Comment = )
MEMORY LSK RDY
lewo || 10 01 leveee |
- J

Initially, the cursor is located at "1 Old Data", and "1" blinks, At the bottom
of the display, software function keys are displayed.
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(2) The program No, of the program to be newly generated is set by the fol-
lowing manipulations.

(a} Depress the CURSOR keys to bring the cursor to "2 New Data",

Now, "2" blinks.
Depress the |[ENTER| key. Now, the cursor is at "0 number".

{Note: The treatment of "1 Old Data" will be described in Sect.5’.)
(b) Any numbers between 1 and 9999 can be set as the program No. For example,

to set "100", key .1| ‘o

GI and |{wr|, in this sequence. The dis-

played "Comment" now blinks.

(¢) Up to 8 alphanumeric characters can be keyed as the comment.

To input "ABC", key ' A ’ B I C | WR

Comment may be omitted.

(d) Depressing the CURSOR keys or the key moves the

cursor between "Program number” and "Comment". Use this feature to
correct keying, if necessary.

(Note: Depressing the [END| key calls up the normal NC mode again, but
usually, at this point, further manipulations are made without calling up
the normal NC mode again.

(e) Depress the |[ENTER| key.
Now, the program No. and comment have been set.
(3) Precautions

If the same program No. keyed-in has been registered, the keying is
invalid, and the message "0 number already exist" is displayed.
Key some other program No.
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3.4 SETTING BLANK SHAPE

(1)

(2)
(a)

(b)

{d)

{e)

(f)

When a program No. has been set, the following is displayed:

( h

*#k BLANK SET %% 00020 NOPBO
[s RNl ; |
O, D, = -, a
I. D = 2
Length = %3
Face removal = a
Chucking lgth= . %]
Center = NIBMA-1:Yes
MEMORY LSK RDY
’ END l | l l ] LVIANUAL.I lENTER l
\_ J

The blank shape is set through the following keying:

Input the O. D. For example, to input "4 inch", key | 4 |and |wR], in
this sequence.

The "I.D." in the display starts to blink.

Input the "I.D." To input "0.8 inch", key | . |, ’8‘ and EI, in this
sequence.
The keying of I.D. is required only for tubular blanks. For other
blanks, no I.D. need be input.

Where bar material is drilled and bored, the drill diameter is input auto-
matically as the I.D. upon completion of the drilling process to set a new
blank.

The "Length" display starts to blink.

Input the length. For "5.5 inch", key | 5, .|, |'5 | and |ws|, in this
sequence.
The "Face removal" display starts to blink.

Input the face machining allowance. Input the allowance from material face
to program reference point. This defines the reference point "&§" posi-
tion.

The "Chucking legh" display starts to blink.

Input the chucking length.

This is the length of the blank gripped by the chuck. With external jaws,
the jaw length is to be input, and with the internal jaws, "0" is to be
input.

The "Center" display starts to blink.

Input the use or no use of the center.
Key ['g » when no center is used, and key , when a center is used.
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(g) If wrong data have been keyed-in, move the cursor to the item in question

with the CURSOR keys or the key, and key the correct data.

(3) Precautions
(a) Turning of cast blanks

With cast blanks which are shaped similar to the finished shapes, the
"roughing cycle" such as G71 and G72 involves much air cutting and
wastes much time. For these blanks, manually input the G73 "closed loop
turning cycle" in the course of the interactive programming, or manually
input outside the interactive mode, on the programming display.

For the details of the closed loop turning cycle, refer to Par. 2.8.25.4 of
"YASNAC LX3 Instruction Manual."

However, where the turning consists only of one roughing and one finishing
cycle, any turning menu can be used.

For details, refer to Par. 3.6, "MINOR TURNING MENU SETTING."

In the above case, input the largest blank diameter and the longest blank
length respectively as the "O.D." and the "Length”,

(b} Data decimal point inputting method

To input "10", key |1 ’Q’J‘ wr|, in this sequence.

To input "10.1", key ’.1 IRE "1 wr| , in this sequence.

To input "0.1", key lgr : "1 ’ wR |, OF l-- B ‘ \WRI, in this
sequence,

(4) iMANUAL} key

The [MANUAL! key is a select key for the use of the CURSOR keys and DATA
keys in the upper or lower part of the display. It is an alternate switch.

When the [MANUAL| key has been depressed, and the EDIT mode has been
called up, the following edit functions are avaliable.

(i} The CURSOR keys have a scrolling function,

(ii) Depressing the key displays "NEXT" in the upper part of the display.

In this state, the CURSOR keys function as line cursor keys.

(iii) Search erase function
This function is for erasing the portion between the current cursor posi-
tion and the to-be-searched position. .
Derpessing the keys for the to-be-searched string and the [mast]| key,

erases the portion between the initial cursor position and the searched
characters.

(iv) The functions of the , and keys can be used.

For details, refer to "YASNAC LX3 Instruction Manual,"
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3.5 SETTING BY VARIABLE TURNING MENU

(1) When the blank shape setting has been made, the following menu is dis-

(2)
{a)

(b)

{c)

played.

i

- ™
% MENU ¥% 02@0B NOQAOd
Di1eon

K Face 2 0. D, 3 I.D

B e O =

4Groove {5 Drill|6Thread

MEMORY LSK RDY
odx [y
END EXIT NUAL| ENTER

With this menu, the following processes are included:
"Face", "O.D.", "1.D.", "Groove", "Driil", "Thread"

Basically, other turning processes are not programmable in the interactive
mode.

Setting is executed by the following keying:

To make a selection, move the cursor to the intended menu with the CURSOR

keys or the’ E key.

The same selection can b]e effected when the menu No. is directly specified

with the DATA | 1| to | g | keys.

To return to the preceding display, that is, the blank shape setting dis-
play, depress the [EXIT| key. When editing in the upper part of the
screen is desired, depress the [MANUAL] key, Depressing it once

reverse displays it, and depressing again returns it to normal. The
key is for selecting between the insertion of new NC programs generated

by interaction and the changing of the previously input processes. With

the new data, the insert mode is set as the initial value, and with the old

data, the change mode. Note that this mode is switched only in the variable

turning process menu.

Depress the [END| key to cancel the interactive mode.

Now the variable turning menu has been set.
Depress the [ENTER]| key after setting with the menu.

{3) Process list

The process list indicates all processes of a program currently edited for
interaction. Each process is expressed with the turning menu numbers of the
variable and detailed menu displays. Addiiionally, each process name at the
current cursor position in each process list 1s displayed.

No.

For example, a process with variable menu No. 4 and detailed menu
3 indicate rough O.D. drilling.
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(a)
{b)
(¢)
(d)
(e)
(f)

Up to 36 processes can be registered.

If the number of processes exceeds 12 or 24, they are displayed on the second
and third pages and, at the same time, the number of pages is displayed on
the screen.

If the number of processes exceeds 36, they are inserted into the program
but are not reflected in the process list.

When process deletion or the like is performed by using the MANUAL key, it
is nol reflection in the process list.

The name of the process where the cursor is currently located is displayed
in the process list.

If any of the following operations is performed, the process list cannot
correspond to the programs.

- More than 36 processes are created.

» Several processes with the same menu are created and some of them are
deleted.

3.6 SETTING WITH DETAILED TURNING MENU (ROUGHING, FINISHING)

When the setting is completed with the VARIABLE turning menu, the respective
detailed turning menus are displayed.

3.6.

(1)
(a)

(b)

(i)

(ii)

{iii)

(iv)

(2)
(a)

\

1 When Facing is Set (

##% MENU %% 02222 Neeeo
The following display is called up. 01008
Initially, the cursor is located
at "Free rough".
With the Face menu, the fol- L Face|? Face @} Free|4 Fres
lowing four menus are available: rough| fin rough fin
Face rough _.jl?_ G70 _1 G76Non
This is a canned facing cycle o
using G72.
Face fin MEMORY LSK RDY
This is the finishing cycle of the | END H - ] [ggggﬁl L‘ANUA[J !ENTER 1
shape input for roughing by G70, 9 ).

Free rough

The NC program is generated with only G00 and GOI.

For the input finishing shape, one roughing cycle is executed on the input
finishing shape with a specified finishing allowance. The free rough
turning is mainly suited to face roughing with small turning allowance or

for cast blanks. It is not suitable for blanks with heavy turning allowance.

For these blanks, use face rough which generates canned cycle NC programs.

Free fin

The finishing of the shape input by the free rough with only G00 and
G0l, It is not a canned cycle.

Detailed turning menu is set with the following operation.

Select the desired menu with the CURSOR keys, or the !wn

key.
The same effect is obtained when the desired menu No. is directly keyed

with the data keys "1 to .
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(b)

(c)

(3)

3.6.

(1)

(2)

(3)

To return to the previous display, (the variable turning menu) ,
depress the [EXIT] key. Depress the [MANUAL! key when editing in the
upper part of the display is desired. Depressing it reverse displays the
key, and depressing it again returns it to normal,

To cancel the interactive mode, depress the [END]| key.

When the insert setting has been selected for the key in the

variable turning menu, the F3 software key indicates PROCES ||
SEARCH

Depressing the lgggggg key detects the leading ends of the processes one after

another. After detecting the last program, depressing the key again detects
the first program. This function is used when inserting a new process

between two existing processes.

When the modify setting has been selected for the insert key in the

variable turning menu, the F3 software key shows % ,» indicating the

current mode. However, mode modification is disabled in the detailed turning
menu, and accordingly, the F3 key is disabled.

After selecting the turning menu depress the ENTER] key. Now, the
detailed turning menu has been set.

Precaution

When finishing is set with out a roughing setting, warning message
"Rough cutting data does not exit" is displayed. Set a roughing process.

2 When O.D. Turning is Set
The following display is called - \
up. ) #% MENU kx 0BPe0R NOABD
In this menu, the following
four processes are available. N304 GSt:
. G4 ;
(i) O0.D. rough, N1305 M@1;
(ii) O.b. fin, B
{iii) Free rough and 1 O.D. |2 . D. {B Freel|d4 Free
(IV) Free fin. tough fin rough fin
V": g70 | === |g7oNon
For detailed descriptions refer - -
to Par. 3.6.1, "When Facing has
been Set. ™ :
MEMORY ' LSK RDY
END ' EXIT EEARC% L/IANUALI ENTER l
. _/

The setting of the menus is the same as in Par, 3.6.1, "When Facing has
been Set". The functions of the software function keys are also the same
as for facing.

Precautions
Refer to Par. 3.6.1, "When Facing has been Set".
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3.6.3 When L.D. Turning is Set
{1} The following display is called up.

- ™
*% MENU *% 0aded Noooo
0 1 WM
N130@ (FAGCE- FREE-—~ ROUGH):
G5@ 54980,

Gee Ta@alel;
G996 S120 MB3:

B I.D (2 1.D. |3 Free|4 Free
rough fin rough fin

1 G770 — G70Non

MEMOR

Y LSK RDY
IEND IIEXIT |1nsert hANUALIENTER‘
/

.

In this menu, the following four processes are available:
(i) 1.D. rough, (ii) I.D. fin, (iii) Free rough, and (iv) Free fin.
For detailed descriptions refer to Par. 3.6.1 (1), (b}, "Facing".

(2) The setting of the menus is the same as in Par. 3.6.1, "When Facing has
been Set". The functions of the software function keys are also the same
as for facing.

{3} Precautions
Refer to Par. 3.6.1, "When Facing has been Set”.

3.6.4 When Grooving is Set
(1) The following display is called up.

4 A
*k MENTT F% 000ag Nardie

01 02N

N1388 (FACE- FREE— ROUGH):
G5@ S4pB0;

GPP TBIOL;

GS8 S120 MB3;

B O.D. {2 O.D. |3 Face |4 Face
i Eroove | groove

fin El fin
5 I.D. 16 I, D.

i groove
______ fin
MEMORY LSK ROY
!END l’EXIT |Ensert1hANUAJ ENTER|
. v

In this menu, the following six processes are available:
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(i) O.D.

O.D. grooving canned cycle using G75
(ii) O.D. groove fin

O.D. groove finishing with G00 and GO0l, of the shape input by 0.D. cycle.
(ii1) Face

Face groove canned cycle using G74

(iv) Face groove fin
Finishing cycle with G00, GO01, of the shape input by face grooving cycle.

{v) 1.D.
I1.D., groove canned cycle using G75

(vi) I.D. groove fin
Finishing cycle with G00, GO0l, of the shape input by 1.D. grooving cycle.

{2) The setting of the menus is the same as in Par. 3.6.1, "When Facing has
been Set". The functions of the software function keys are also the same
as for facing.

(3) Precautions
Refer to Par. 3.6.1, "When Facing has been Set."

3. 6.5 When Drilling is Set

(1) The display at right is called up. ( )
#%k MENU %%
In this menu, the following three beeab Noood
. 01 0aN
Processes are available. 2;38 (FACE- FREE— ROUGH) :
. . 4a8ao0;
(i) Drill pat 1 GOD TA1@1:
Drilling with GO1, and drilling 696 si2e Me3;
through to the end. 1Drill (2Drili [BDrill
No canned cycle is used. pat 1 |pat 2 jpat 3

(ii) Drill pat 2 — | =
Using the G74 canned cycle,
the drill is retracted through

the preset distance during MEMORY LSK RDY
drilling. END | EXIT l Lmnselrza L'IANUE RI‘ER—l
. S/

{iii) Drill pat 3

Using the G74 canned cycle, the retraction distance setting is neglected
and each time, the drill is withdrawn to the approach point.

(2) The setfing of the menus is the same as in Par. 3.6.1, "When Facing has
been Set". The functions of the software [unction keys are alsc the same
as for facing.

_49_



' 3.6.6 When Threading is Set

(1) The following display is called up.

. A

*#% MENU % 0gena Noood

01 2]

N13PB (FACE- FREE- ROUGH):
G5@ S4980;

Ged TO191:

G96 S128 MB3;

m o Dj2 1.0 |3 O.D 14 I.D.
thread|[thread taper taper

MEMORY LSK RDY
iENB if;XITI iasert E;;;;a ENTER
. S

In this menu, the following four processes are available.
{i) O.D. thread

Using G76, the program cuts external straight threads.
(ii) I.D. thread

Using G76, the program cuts internal straight threads.
(iii} O.D. taper

Using G76, the program cuts external taper threads,
(iv) 1.D. tapef

Using G76, the program cuts internal taper threads.

(2) The setting of the menus is the same as in Par.3.6.1, "When Facing has been

Set". The functions of the software function keys are also the same as for
facing.

(3) Precautions

In cutting threads, the following turning processes cannot be programmed
in the interactive mode:

(a) Variable pitch threads
{b) Multiple start threads
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3.7 SETTING OF APPROACH

3.7.1 Setting Approach for Facing, O.D. and I.D. Turning
(1) When the detailed menu setting is completed, the following display is called

up.
;- I
**APPROACH%¥® FACE FREE ROU (08820 N2OOO
0100CH
Approach X= 4.2000 Gear=FH@FEL-1:High
L= . 8090 Z:Low
Tool mna = Tu rn = IEIEREER

Surf speed= l:Reverse
Spin speed Oil =0 1:O0ff
Spin max Work=[Ed/1:L 2:0fF

||

MEMORY

LSK RDY
0dity l
EXIT NUAL NTER

. /

(a) With this display, the tool approaches from the EXT origin or the machine

origin, etc. to the turning start point. In addition, auxiliary function and

manual input items are mixed.

(b) In this display, both automatically determined items and manual input items
are mixed, '

(¢c) For the facing, external and internal machining, the approach data
common.

For example, approach data are set for a facing, these data set in the last

procedure are also indicated when the external or interanl turning display

screen is called up.

With these processes, once approach data are set, the same data are indi-

cated in all other displays, and only different points need to be set.

(d) The selected turning menu is displayed at the top center part of the

screen.

(2) Set various items by the following keying:

(a) The approach points X and Z are automatically, determined on the basis of the

blank shape and the clearance of the interactive parameter. They can
also be manually modified.
However, for face finishing, external finishing and internal finishing, the

approach point is automatically set by the final block coordinate values for
the respective roughing and finishing shapes.

(b) Inputting tool No.
For example, to use tool No. "01" and offset No. "02", depress [

"1 ‘ ‘B | ‘2 wa| in this sequence.

The "Surf speed" display is now blinking.



{c) Inputting surface speed or spindle speed

Either surface speed or spindle speed can be input.

Inputting a surface speed value generates a surface speed constant control
ON type NC program.

Inputting a spindle speed value generates a surface speed constant control
OFF type NC program.

For example, to input "200 rpm",

depress ‘ 2 ‘ .g ‘ .g
When a value is input for surface speed, no value can be input as spindle
speeds. When a surface speed has been set, and a spindle speed is still

desired to be input, depress the key after bringing the cursor to

wr| In this sequence.

*Surface speed" to "dump" the surface speed data, and key the spindle
speed wvalue.

Conversely, where a spindle speed value has been set, and a surface speed
is desired to be set, "dump" the spindle speed data by depressing the

key with the cursor on the "Spin speed", and then, input a surface
speed.
“Spin max" starts to blink.

(d) Inputting spindle maximum speed

Depress the maximum spindle speed DATA keys and the key.
For example, to input "3000 rpm",

depress l) 3 ‘ '0 ‘ J‘g ’ 'g f wn| in this sequence.

Then, a G505*+** spindle speed clamp NC program is output.

Although the maximum spindle speed need not be input, if it is not input,
no G50S#x+*¥+x NC program is output,

Now, the "Gear" display in the screen starts to blink.

(e} Inputting gear

The initial setting for "Gear" is "0".
Depress the following DATA keys as required.

For "off": depress ‘g .
For "high speed": depress |1 l
For "low speed": depress [ o |.

If no change from the initial setting is needed, move the cursor with the

CURSOR key or the E key.

Now, the "Turn" display on the screen starts to blink.

(f) Inputting turning direction

The initial setting for turning direction is "0".

Depress | @ | to select forward run, and depress ‘1 ‘ to select reverse run.

Now, the "Qil" display on the screen starts to blink,



(g)

(h)

(1)

o)

(3)

Inputting cutting oil use selection

The initial setting for "Gil" is "0",

To use cutting oil, depress | g |, and to use no cutting oil, push 1.

Now, the "Work" display on the display starts to blink.
Inputting workpiece position

The workpiece position means that side of the advancing tool on which the
workpiece is present. This setting is used as data in tool edge radius
compensation,

The initial setting for workpiece position is automatically set by turning
menus as follows:

* Facing: right
* External turning: left

* Internal turning: right
WORK = LEFT

To change these setting,

Depress for "right", WORK = RIGHT

0 WORK
Depress | 1 I for "left"

d

and Depress | 2 | for

"none".

When "none" is selected, an NC program with tool edge radius compensa-
tion OFF is generated.

To change the data for various items, move the cursor to the respective

position with the CURSOR keys or the | wr| key.

Depressing the [ key makes the items from Approach X to spindle
maximum speed on the left half of the screen disappear.

Depress the |ENTER]| key.

Now, the approach data have been set, and a program is generated in the
upper part of the display.

Precautions

All the setting items, except for the spindle maximum speed and either of
"Surf speed" or "Spin speed", must be input. If some items are not set,

"Item data is missing" .is displayed.
In this case, input the -missing items, and depress the [ENTER]| key
again.
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3. 7.2 Setting Approach for Grooving

(1) For grooving, after setting the detailed turning menus, the following dis~
play is called up. Initially, the cursor is found at "Approach X". In this
case, since the approach point is not automatically set, a proper approach
point must be input according to the drawing. This input approach X
becomes the starting point for grooving.

- ™
#HAPPROACH®x OD GROV ROUGH 008800 NOBGS
OlopH

Approach X= Gear=NEIoFE3 "1 :High
Tool neo = 2:Low
Surf speed= Tu r n=HEERREH
Spin speed= l:Reverse
Spin max = Q11 =-DRER-1:0ff

MEMGRY LSK rRDY

odify
EXIT ANTJAL NTER

. S

(2) For the setting methods for various items, refer to Par. 3.7.1, "Setting
Approach for Facing, O.D. and I[.D., Turning.”

(3) Precautions

Refer to Par. 3.7.1 (3), "Precautions".

3.7.3 Setting Approach for Drilling

(1) With the drilling screen, when the detailed turning menu has been set, the
display shown below is called up automatically.
In the case of drilling, since the approach point not automatically set, the
grooving approach point must input in accordance with the drawing., This
approach Z point becomes the starting point for drilling.

(2) For the setting methods for
the respective items, refer to

Par, 3.7.1, "Setting Approach - ~
for Facing, O0.D. and 1.D. Tur-

T‘ling". However, ”Spin speed" #¥H¥APPROACH®%® DRILL PAT 3 0B NPPBD
is calculated by "Drill diam" and 01ceH

"Surf speed", and displayed.

(3) Precautions

When the drill diameter and Approach Z= Gear=[ESF¥1 1 :High
the su.rface speed'are input_, gggil“giamj Turn:

the spindle speed is automati- Surf{ speed= _ 1:Reverse
cally determined, and dis- Spin speed= Ol -EEeRLOff
plaved.

When, the drill diameter and

the spindle speed are input, MEMORY . RDY
the surface speed is automati- lg I l EXIT { w LAANUALI IENTER
cally calculated, and dis- \_

played. ~

If some setting items are not
set, "Item data is missing" is
displayed. - 54—



3. 7.4 Setting Approach for Threading

(1) With the threading display, when the detailed turning menu has been set,
the display shown below is called up automatically.

( ™

*¥XkAPPROACH¥x% COD THREAD ok NODOO
012908
Approach X= Gear=[{lIVEE 1 :High
Z= 2:L.ow
Tocol no = Tur n=HENEFESTEM
Srin speed= !:Reverse

Cil =M/ 1:0ff
Chamfer=0ER- 3 :0ff

MEMORY

LSK RDY
odify
EXIT ANUAL NTER
N J

In the case of threading, since the approach point is not automatically set,
the grooving approach peint must be input in accordance with the drawing,
This approach point becomes the starting point for threading.

(2} For the setting methods for the respective items, refer to Par. 3.7.1,
"Setting Approach for Facing, O.D. and I.D. Turning".

(3) Precautions

Refer to Par, 3.7.1 (3}, "Precautions".

3.8 SETTING OF BASIC DATA

When the approach point has been set, a display for all the basic data wvalues
corresponding to the detailed turning menu is called up. Except for "threading"
and "drilling" and for finishing commanded by the respective detailed turning
menus, this display is available.

In this display, the finishing allowance, depth of cut, feedrate, etc.
required for setting before the finish shape display are set. All the data
values are automatically set on the basis of the interactive parameters, but can
be modified when required.

3.8.1 When Face, O.D. and 1.D. Roughing ( ™

has been Set
*%B, DATA%%® FACE ROUGH T@1 00020 NOBBD

(1) The display shown at the GSB S2eBE;
right is called up. ggg g?églrﬁlaa'
The tool No. of the current N11©1 X1B@.2 Z.98 MDB;
tool is displayed at the upper o
right area of the display. Fin allowance U = 8o
Depth of cut D - ng
Feedrate F = 100

HEMORY

LSiK RDY
odi Iy
EXIT ANUAL) ENTERI

- /
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(2) In this display, all the items have been automatically set.

(a) To modify the values, move the cursor to the respective position with

the CURSOR keys or the E key.

(b) To return to the previous display, that is, the approach setting display,
depress the [EXIT| key. Changing the approach data and depressing the
JENTER]| key sets a new approach point.

Depress the [MANGAL] key for moving the cursor in the upper part of the
display for editing.

The key is displaying the current mode. Since mode changing is

insert
disabled on the basic data display, the I3 key is ineffective.

(c) Depress the [ENTER] key. .
Now, the basic data values have been set.

3.8.2 When Face, O.D. and L.D. Free Roughing has been Set

The setting is the same as in Par. 3.8.1, except that no "Depth of cut' is
displayed.

3.8.3 When Grooving Has Been Set
{1) The display shown below is called up.

- A

#%B. DATA%¥ OD GROV ROUGHTA4 08269 NGDAD

N41@® (0D— GROOVE- ROUGH!} :
G50 S200;

GRa G40 Te4de4d:

gdl@l G96 S2@¢ Ma3.

Fin allowance U = 86

W o= . 4@
Depth of cut D = . BBo
Retreat = 40
No. of steps = i
Feedrate = 32

MEMORY

LSK RDY
I odify]
EXIT NUA ENTERI

- J/

The retreat distance displayed in this display is the one in the NC setting.
If the retreat distance is modified in this display, the one in the NC set-
ting is automatically modified.

However, if the NC is running on memory when the [ENTER] key is
depressed on the basic data display, the setting is modified after the com-
pletion of the run.

(2) For the basic data setting, refer to Par, 3.8.1.
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3.9 SETTING FINISH SHAPE

When the setting of the basic data has been made, the finish shape display is
called up according to the wvariable turning menu.

With facing, O.D. turning and L.D. turning, the workpiece shape is to be

input with straight lines, circular arcs, chamfers and rounding.

As the input data is graphically displayed on the display, visual checking

is possible. With grooving, drilling and threading, the finish shape is set
while data values are input in response inquiries message,.

3.9.1 When Face, O.D. and |.D. have been Set

(1) The display shown below is called up.
Initially, the software function [LINEAR] key is reverse displayed.

(a)

(b)

(c)

(d)

(e)

4 ™
**%SHAPE®* OD ROUGH T8l 0OPPO NEOeOD
End pos. X =SS marryrsen
= I
Le
:
|
|
|
|
X |
|
1
i
1
zemd - —— -
HEMORY LSK . ___RDY
L™
el I HEAR | ARC FER I I;OUND NTER | >
The displayed point "." is the approach point.

Program is to be written along the tool path starting from this point.

The mark "#®" indicates the program origin, which is (0, 0) in the abso-
lute coordinate system.
This position shifts with the face removal allowance data.

The "|" line outside the workpiece confour indicates the chuck line. The
chuck jaw comes to this line, and tool path must not be programmed beyond
this line. This line shifts with the chucking allowance data.

The current input meode is displayed in the upper right part of the display.
The mode is either insert or modify.

INSERT| is reverse .displayed and [MODIFY| is reverse displayed and
blinks, '

As the finish shape data elements are input, each of them is represented
by " — " straight line, " N " giveular are, M O " radius, or " "
chamfer. )

Note however that " (O" and "[J " are drawn in the same size regardless
of the actual value.

The shape elements indicated by the graphic cursor change solid lines into

dotted lines. The graphic cursor moves when the PAGE keys

are deprssed.
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(f) On this display the following software function keys are dispalyed:

<] |LivEAR

<

<] MODIFY

These are displayed, in turn, as the ' <4 ‘ or | »

CHAM BLOCK
ARC FER ROUND ENTER
EXIT ENTER

INSERT ERASE CALC

>
>
>

key is depressed,

{2) Set "the first block of finish shape" through the following keying. Make
sure the insert mode is ON,

{a) The first block must consist only of rapid linear feed.
are selected, a warning "First block c¢an set line data only" is displayed.

Therefore, input only the "End pos" coordinate,

Key in the X coordinate followed by

For example, to input "2.4 inch".

Depress ‘2 .- . .”4 ]WR;, in this sequence,

If other elements

With the | U | key, the end point coordinate can be input as the increment

from the current position.

For example, to designate a point "l inch" less than the current coordi-
nate as the end point X coordinate, depress keys as follows:

-

Depressing only | U | and input the current X coordinate,

When the X coordinate has been input, the cursor moves over to "Z",

(b) Similar to the keying for X, depress the Z coordinate value keys followed

by the key.

The {W! key represents the current Z coordinate, and with it, the end
point coordinate can be input as an increment from the current coordinate

similar to the case of X,

{c) To correct the existing value, bring the cursor te the items to be

corrected with the CURSOR keys or the

wnb key.

Depressing the key "dumps" the item indicated by the cursor,

BLOCK
(d) Depress the ENTER’ key.

Now, the rapid feed in the first block has been set.
The shape after the block setting is shown by dotted lines.
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(e) To modify the finish shape, refer to Par. 3.9.1 (5), (6) and (7).

Note: The sign for the input coordinate system is the same as that for the
lathe program coordinate system.

+X% —X
(+x. —2) (+Xx, +2) (—X. -2} (—x. +2)

+Z tZ

(3) Set "second and further finish shape blocks" by the following keying :
For the second and subsequent blocks, [LINEAR] is originally selected,
but other elements can be selected with the software function keys dis-
played in the bottom area of the display. When one of them is depressed,
the corresponding software key is reverse displayed, and the [LINEAR]
key is returned to normal.

(a) Using [LINEAR

(i) The following are displayed in the upper left area of the display:
"End pos. X =EEETEmmEa"
" z -
"Angle =
"Feed rate F = "
The angle can be specified between -360° and +360°, as measured from
the plus direction of the Z-axis,

Note: 1 When both the X and Z coordinates of the end point are input, no
angle need be input.
2 When no angle is input, and only one of the end point coordinates
is input, the unspecified coordinate is regarded as the same as the
current coordinate.

3 When angle is input, either the X or the Z coordinate of the end
point must be input. If only the angle is input, a warning "Item
data is missing" is displayed.

4 The feedrate for the second block is automatically displayed. This
is because of the F designation for finishing that will become effec-
tive for finishing.

Even -for the data inputting for the roughmg menu, the feedrate

displayed here is that for finishing.’ This feature must be given
attention. For the roughing, the feedrate set as the basic data is
effective,

The third and subsequent blocks are to be specified when the
feedrate is to be changed sometime during the finishing process.

The input patterns are listed below. No other pattern is usable.

End Point X|End Point Z|  Angle Remarks
O Parallel 1o X-axis from current point to end point X
O Parallel 1o Z-axis from current point 10 end point Z
O O
O @
O O
O O O Angle 1s disregarded.

(O Applicable
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(i1) Depress the‘ghggg key.

Now, the straight line block finish shape has been set.

(iii) To modify the finish shape:
Refer to Par. 3.9.1 (5), (6} and (7).

(iv) To use the CALCULATION function

Depress the [CALCI key.
For the usage of the calculation function, refer to sect,4 "Calculation

Function Usage".

The calculation results are displayed at the final coordinate X and 2

C

positions when \x] wR(, | Z [|wnm]|oOr |x| X‘ wRi, {Z lZ

are depressed, after returning to the finish shape setting display.

{b) Using [ARC

(i} The followings are displayed in the upper left part of the display:
"Dir (0 = CW/1 =CCWwW)}" = & "
"End pos. X
)
Z
"Radius R
"Center Pos. X
Z

n

"Feedrate F

First, the turning direction of arc is teo be input.

Depress | @ | for clockwise and

Depress | 1 | for counterclockwise.

For other items, input data values in the same way as for (i) through
(iii) of the first block (a).

Note: 1 When a minus value is input for "Radius R", an arc with a central
angle larger than 180° is meant.

+R COMMAND

END POINT START POINT

MORE THAN —R COMMAND

180°
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When the X and Z coordinates of the end point are input, either the

coordinates of the center or the radius must be input.

When the X coordinate of the end point and the coordinates of the

center are input, a message "End point (0:left/1:right) of center"

m START POINT
B /EnD PoINT P

Note: 2
Note: 3
is displayed.
LEFT
X
LZ
Note:

center are input:

Note: 5

e

CENTER

C RIGHT

A START POINT

4 When the Z coordinate of the end point

"Get end point by culculate function™

Note: 6

The input patterns are listed below:

Since a circle intersects a
straight line BC at two
points, the intended point
must be keyed in.

and the coordinates of the

A  message "End point
(0:upper/1:lower) of center"”
is displayed.

Since a circle intersects a
straight line BC at two
points, the intended point
must be keyed in.

When both the X and Z coordinates of the end point are not input,
the following message is displayed:

For the feedrate, refer to Note 4 for (a) Using straight line.

End Point X | End Point Z | Center X | Center Z Radius - Remarks
O O O Center compensation
O O O O Center compensation
O ‘ O O O Rad:us compensation
O O O O _ Radius compensation
O o O
O O Q
O O O O ) O Center compensation

(O: Apphcable



(it} Depress the ‘glﬁggg‘key.

(iti)

Now, the finish shape of a circular arc block has been set.

To modify the finish shape, refer to Par. 3.9.1 (5), (6) and (7).

(c) Using CFIE;M

(i)

Note:

The following displays appear in the upper left part of the display:
"Chamfer amount C = Xz "
"Feedrate F =
Key in chamfer size C. Input the feedrate when a different feedrate

is desired for the chamfer amount:

i

1 The chamfer amount is under the following restriction:

END POINT

RESTRICTION: U
CHAMFER AMOUNT | K |< E3L

X-AXIS CHAMFER

END POINT
START POINT

RESTRICTION
CHAMFER AMOUNT 11| < |W]

Z-AXIS CHAMFER
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(i)

(iii)

2. After rounding a corner, the same corner cannet be chamfered.

3. For the feedrate, refer to Note 4 for (a) "Using straight line."

BLOCK’
Depress the |prpp|key.

Now, the finish shape for the chamfer block hs been set.

The chamfering function has the following convenient usage.

08

APPROACH

. B, e? 7

EXTERNAL TURNING

When machining the shape as shown above using the O.D. rough
menu, the finish shape input must contain the coordinates of point B
and point E. Using the chamfering function, the same shape can be
more simply input as follows:

+ Obtain the coordinates of point A with the "intersection of two lines’
menu of the calculation function.

» Input "LINEAR" from the approach point to peint C the X cecordinate
of which is the same as point A.

* Input "LINEAR" from point C to point A.

+ With the "CHAMFER" menu selected, key in 'x | 2
« Input "LINEAR" to point F.

As seen above, ‘when [chamfer lengthl] are keyed for
chamfering in external furning, the chamfer is made between the
X-axis and the next block, instead of between the preceding bleck and
the next block. Then, the coordinate values input in the preceding
two blocks are automatically compensated. In this case, point C is com-
pensated to point D, and point ‘A to point B.

With facing and internal turning operations, the following examples
correspond to the above case.

WR
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Note:

(iv)

D C

? = APPROACH

1 C

S
. 0
L
45 c
3o0*
F APPROACH
408
5
FACING INTERNAL TURNING

In a facing operation, since the chamfering takes place between the
. I I2 WR
In an internal turning operation, since the chamfering takes place
e ok

1 Al keyings are invalid except for these specified. For extenal

turning, only , for facing | Z |, and for internal turning,

are the valid keys.

Z~axis and the next block, key

between the X-axis and the next block, key' X

2 This function is effective for roughing and free roughing of the
outside, face and the inside.

3 This chamfering command should not be used except at the first
position of the shape (third block from approach).

To modify finish shape
Refer to Par. 3.9.1 (5), (6) and (7).

(d) Using [ROUNDI

(1)

Note:

X

The following items are dlsplayed in the upper left area of the display:

"Rounding amount R = @weEass
"Feedrate F = U

Key in the rounding amount R. Input a feedrate when a different
feedrate is desired for the rounding.

1 The rounding amount has the following restriction:

K= K+

]

e D END POINT
END POINT ™\ K
~; I+
U - L
’ i

START POINT

—
I_Z START POINT 2z L < Jw

RESTRICTING ||« | 2 | RESTRICTING
2

CONDITION

CONDITION
X-AXIS ROUNDING Z-AX1S ROUNDING



2 Rounding is not possible for a shape as shown below:

ROUND

3 For the feedrate, refer to Note 4 for (a) "Using straight line"

(ii) Depress the ’Eﬁggg]key.

Now, the rounding block finish shape has been set.

(iii) The rounding function has the following convenient application.
Similar to the chamfering function, the rounding function automatically
compensates the intersection when the first portion of the shape is

rounded.
X
3
APPROACH
F 30

3 A

Ny
f=—~-—C

$2.4 ?Qr}
5] D

- Q‘ﬁ Z
EXTERNAL TURNING

— T+ APPROACH

$24

30°

APPROACH
$08

[y
- - z - Z
FACING $L INTERNAL TUS:G

For external turning, the shape can be simply input by the following

keying:

1. Obtain the coordinate of point A by the calculation menu
"Line/Line".

2, Input "LINEAR" from approach point ot point A.
3. Input "LINEAR" from point C to point A.

4. Select "ROUND" menu, and key | X || -
5. Input "LINEAR" to point F.

With this keying, point C is compensated to point D, and point A to
point B.

Note: Refer to Note for Par., 3.9.1 (3) (c) (iii) "Chamfer".

2 || wal.




(iv) To modify the finish shape, refer to Par. 3.9.1 (5}, (6) and (7).

(4)

Set the last block of the finish shape by the following keying:
It must be the linear instruction in the final block,

{a) [LINEAR| has been selected and is reverse displayed.

(b)

(c)

(a)

(5)
(a)

Input values for the respective items in the same way as when |[LINEAR|has
been depressed in (3) After block 2.
Depress BLOCK}

ENTER

Now, the final block has been set.

With the menu for OD rough, and ID rough, the X coordinate value of the
finish shape last block becomes the approach X coordinate value for OD
finish and ID finish.

With the menu for Face rough, the Z coordinate value of the finish shape
last block becomes the face finish approach Z coordinate value.

To modify (insert mode) the finish shape, proceed as follows:

Depress the E or ,}‘ key to display the following software function
kevys:

<i ‘MODIFY |INSERT’ 'ERASE’ } CALC ! l ' D

When |[MODIFY} is displayed in the wupper right area of the display,

depress the |[INSERT| key.
The "MODIFY" display changes to "INSERT",

Note: When "INSERT" is displayed, the [INSERT|key need not be depressed.

{c)

{(d)

Move the graphic cursor with the PAGE keys to the block before

the position for insertion.
The selected portion changes from a soild line to a dotted line.

The following software function keys are displayed:

CHAM BLOCK
<] ‘LINEAR{ ‘ ARC ‘ ’ e ' ‘ROUND‘ 'ENTER1 >
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(e) For the inputting and setting methods of the to-be-inserted shape, refer
to Par. 3.9.1 (3), "After seocnd block”. Note that with this finish shape
modification, when the values for all the items are keyed with [LINEAR] or

ARC|, and the |gk$g§| key is depressed, the following message is dis—
played, unless the set block is the last block:
"Affect next block? (Yes:1/No:0)

The necessary response to this message is shown below:

&

X TR

[ FINISH SHAPE AlX, Z)
Z

To insert a linear block after the block shown by dotted line.

(ii) DPepress the [LINEAR] key.
(iii) To bring the start point at A (X, Z) and the end point at (X+1,

zZ-1), key l U .1| ‘WRland‘W T ‘-1’ ;WHI.

(iv) Depress glﬁ?ggl key

(v) Message "Affect next block? (Yes:1/No:0) is displayed.

(i} Assumed finish shape

(1) When Change Occurs in Subsequent blocks:

Depress | 1 |.

The finish shape after the block insertion is as shown below,

NSERTED
l BLOCK As the block shown by a dotted
FINISH SHAPE i line is inserted, all the subse-

quent blocks change.

(2) When No Change Occurs In Subsequent biocks:

*

Depress | g |.

The finish shape after the block insertion is as shown below.

INSERTEDX

S BLOCK As the block shown by the dotted
1 line is inserted, only the next
gm\s& THIS BLOCK one block changes.
ONLY CHANGES

_E"}‘_



(6) To modify (insert mode) the finish shape, proceed as follows:

{a) Depress the E] or )] key to display the following software function
keys:

<| ‘MODIFY ‘INSERTI lERASE’ ’ CALC l l l [>

{b}) When "INSERT" is displayed in the upper right area of the display,

depress the [MODIFY| key.
The "MODIFY" display changes to "MODIFY",

(Note: When "MODIFY" is displayed, the MODIFY] key need not be
depressed.)

(c) Move the graphic cursor with the PAGE keys to the block before
the position for insertion.
The selected portion changes from solid line to a dotted line.

(d) Set the changed block in the same way as for (5) changing (insertion
mode) the finish shape.

The same finish shape example is assumed,

&

]
FINISH SHAPE

(1) When Change Occurs in Subsequent Blocks:

Depress .

The finish shape after the block change is as shown below.

CHANGED

BLOCK ) )

N As the block is changed into a
FINISH SHAPE dotted line b].OCk., all the

subsequent blocks change.

(Z) When No Change Occurs in Subsequent Blocks:

Depress .g! kevy.

The finish shape after the bleck change is as shown below,

CHANGED As the block shown by the dotted
WB'—OCK line is changed, only the next
FINISH | one block changes.
SHAPE THIS BLOCK ONLY
CHANGES.
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(7
(a)

(b)

{c)
(d)

To modify (erase mode) the finish shape, proceed as follows:

Depress the
keys:

4! or B key to display the following software function

<| IMODIFY‘ ‘INSERT‘ ‘ERASE] ICALC l l

D

Move the graphic cursor with the PAGE keys to the block to be

erased.

Depress the IERASE key.

Unless the erased block is the last block,
"Affect next block? (Yes:1/No:0)" is displayed.
The same finish shape example as for "(5) Finish shape modify (insertion

mode) is assumed.

The selected portion chapges from a solid line to a dotted line.

&

FINISH SHAPE

]
| S

(D When Change Occurs in Subsequent Blocks:

Depress

.

The finish shape after the block erase is as shown below.

FINISH SHAPE

—

JES—

ERASED
BLOCK

(2 When No Change Occurs in Subsequent blocks:

Depress

).

As the block in the dotted line is
erased, all the subsequent blocks
change.

The finish shape after the block erase is as shown below.

FINISH SHAPE

N

.

THIS BLOCK IS
ERASED

_sg_

As th block shown by the dotted
line is erased, only the next one
block change.



(8) Other software function keys on the finish shape display

When theIEXIT key is depressed, the display returns to the previous dis~
play, that is, the basic data setting display.

The [CALC| key is for using the calculation function.

(9) Concavity and simplicity of the finish shape are automatically checked.
The output NC program differs according to this check result. For a simple
shape, the rough turning leaves finishing allowance in both the X and Z
directions. For a concave shape, the rough turning leaves finishing allow-
ance only in the X or Z direction.

(10) Depress the|ENTER]key.

Now, intersection calculation is executed from the first input block, and
"Now calculating---" is displayed at-the lower center of the display during
the operation.

If an intersecting point calculation error occurs, the graphic cursor
stops at the block in which the error occurred, to indicate the location of
the error.

When this happens, the input mode automatically changes to the modify
mode, even when it has been in the insert mode. Change the finish shape
data for the block element in which the error has ocurred.

K
Then, depress the JEIEI‘(%ER’ key and depress the IENTER[ key again to exe-
cute the intersecting point calculation.

When no error is present, the finish shape is set.
(11) Precautions

The following shapes cannot be machined in facing, O.D. turning or LD.
turning,

{a) Shape containing overhang as {b) Concave shape containing 4 or more
shown below. interruptions as shown below,
Jj—rTOOL ~TO0L
! START START
| POINT POINT
E INTERRUPTION 4
INTERRUPTION 3 —-CUTTING LINE
—— OVERHUNG

INTERRUPTION 2
INTERRUPTION 1

(c) Shape exceeding 3% blocks.

_70_



3.9.2 When Grooving has been Set

3.9.2.1 ©O.D. grooving

(1) The display shown below is called up.

(2)
(a)

(b)

(c)

(d)

(e)

- ™
*%SHAPE*% OD GROV ROUGH T@6 C@aad NDOde

0o10a.

N418d (OD— GROOVE— ROUGH?Y:
GO G40 Ta6B6:

N41081 G966 S708 MO3:

;]

GravWidth= Right X =
Bottom X = +C-R =
Left Z = Left X =
EdgeWidth= +C-R =

Edge R =

MEMORY

Torre| B hovons) buvner |

" S/

Set the groove shape as follows:
Input the Groove Widty.

For example, to input "0.4 inch",

Depress . ’E in this sequence.

The cursor moves to "Bottom X".

Input the X coordinate of the groove bottom.
Then, the cursor moves to "Left Z"

Input the Z coordinate of the groove left flank.
Then, the cursor moves to "Edge Width".

Input the tool edge width.
Then, the cursor moves to "Right X",

Input the X coordinate of the right corner. However, this
required if ‘the right corner has no chamfer or rounding,

]

RIGHT X COORDINATE

Then, the cursor moves to "+C-R".

input is

not



(f)

(g)

(h)

(1)

(i)

(k)

Input the right corner chamfer amount or rounding amount,
Here, "+" value is for chamfer, and "-" value is for rounding.

To input chamfer "0.1 inch",

Depress |_ . I"] wa|, in this sequence.

To input rounding "0.2 inch",

+

1 - -
Depress . I 2 , wr|, in this sequence,

Then, the cursor moves to "Left X".
Input the X coordinate of the left corner.

This input is not required when the left corner is not chamfered nor

rounded.
LEFT X
COORDINATE

Then, the cursor moves to "+ C - R".

Input the left corner chamfer amount or rounding amount.
Input in the same way as for (f) right corner,
Then, the cursor moves to "Edge R",

Input the tool edge R.

Input the edge R of the grooving tool used. With this input, an NC
statement taking the tool edge R at groove finishing is generated. Input
the tool edge R when either corner is chamfered or rounded.

To modify some of the input data, move the cursor to the to-be-modified

item with the cursor keys or the key.

Depress the [ENTER| key.
Now, the O.D. groove finish shape has been set.



3.9.2.2 Face Groove Turning

(1) The screen will show the following display (in face groove rough turning):

4 2

*¥%¥3HAPE#®% FACE GROV ROU Tas 00BBR NOROE

N4300 (FACE—~ GROOVE— ROUGH)

GPO GA4B TOBOE:
NA3DP1 GS6 5788 MO3;
H

GrovwWidtk= Upper Z =
Bottom Z = +C-R =
Lower X = Lower Z =
EdgeWidth~ +C-R =
Edge R =

HMEMORY LSK RDY

odif
| | exir | b Mavua] fonras |
\. J

(2) Input and set as in Par. 3.9.2.1, "Outer diameter groove".

UPPER Z COORDINATE

LOWER Z COORDINATE

3.9.2.3 Inner Diameter (O.D.) Grooving

(1) The screen will show the same display as that shown when turning an
0.D. groove,

(2) Set by the same method.

3.9.2.4 Precautions

(1) The tool tip position is specified as follows. Set the control points in the
offset display alse as follows.

(i) O.D. groove (ii) Face groove (iii) I.D. groove

; TOOL
SPECIFIED TOOL TOOL |
N

TiP POINT _
— — SPECIFIED TOOL - —
TIP POINT
SPECIFIED TOOL TOOL
TiP POINT
Control Point 3 Control Point 3 Control Point 2
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(2) The finish shape cannot be set in the following cases:

(i) If the edge width is wider than the groove width.

EDGE
WIDTH

— GROOVE ———
WIDTH

Depress the [ENTER] key and the message "Edge width is too wide" will
be disprayed.

(it) If th length obtained by adding finishing allowances on both sides of
the groove to the edge width is longer than the groove width.

o
045 nchl 1o
; !
005inch i i 005 inch
(FINISHING ALLOWANCE) ! " (FINISHING ALLOWANCE)
1 1
0.5 inch

The relationship between the tool and workpiece will be as follows if
the tool approaches in the example shown above.

0.08

Therefore, in this case, finishing allowances cannct be obtained.

1f the {ENTER] key is depressed after inputting the dimensions shown
in this example, the message "Change value of finishing cut (w)." will be
displayed. Change the {inishing allowances from 0.05 to 0,025 or less
and depress the [ENTER| key again in the SHAPE display.
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(ii1)

(iv)

(v)

(vi)

(vii)

Special turning such as turning V-belt grooves is not possible,
Escape from the interaction mode and manually input.

If walls are removed as a result by specifying chamfering and rounding
on the groove entrance and bottom as shown below.

WALLS ARE REMOVED.

HAMFERING
ROUNDING

If the groove bottom is not flat as shown below.

GROOVE
BOTICM

Turning more than two grooves in one process as shown below.

— ]

This workpiece can be turned by turning in different processes.

Making a groove inside a groove as shown below.

GROOVE

GROOVE

(viii) Rounding the corners of a tapered block adjoining a groove as shown

below.

ROUNDING ROUNDING

GROOVE

Rounding in grooving makes the finish shape different, as shown below.

ROUNDING IN GROOVING

In this case round the workpiece by manual input after setting the
finish shape as follows,

_—ROUND HERE.

Rt 20 N
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(3) The groove is finished by G00 and GOl cycles rather than by fixed
cycles. Dwell time is inserted to finish the groove bottom uniformly.
The dwell time can be calculated automatically using the following expres-

sions:
For G97: For G9%6:

P 60 (sec) X 2 S X Groove Bottom X Coordinate {inch) ©0.01
Revolution Speed (rpm) Peripheral Speed (ft/min} . '

{4) Chamfering motion is automatically compensated in finishing chamfering of a
corner of a groove with a step if the difference of X coordinates input at
left and right in an O0.D. or I.D. groove or of Z coordinates input verti-
cally in an end groove is larger than the groove step clearance ameount set
by interactive parameters.

In the case of an O.D. groove, for example, chamfering on the lower
side by the same turning method as that for the higher side, is wasteful,
Chamfering is compensated to match that for the lower side as shown
below.

APPRCACH POINT APPROACH POINT
T CLEARANCE AMOUNTr I

CLEARANCE AMOUNT K '

Left Side Higher Right Side Higher
than Right Side than Left Side
(5) The tool is changed between ;- N
groove roughing and groove %SHAPE#® OD GROV FIN T05 08800 NGOO®
mishning. us, Tt gl"OOVE
play is skipped to show the GP@ GAB TPEBB6: _
finish shape display if the ;;42@1 696 S7@0 MO3:

approach display is set. The -

cursor is set to the edge Eiii“““;
width. If the edge width or
edge R amount in groove fin-
ishing differs from that in

roove roughing, depress the
iENTc]iillt key after inputting MEMORY i fLSK ROV
new ata. od1tyl

If the +tools for groove ! EXIT ‘ E‘@ﬂ LANUALI IENTER l

roughing and finishing are h _/
the same, depress the

[ENTER] key.

(6} The NC program output in groove finishing does not use edge R compensation
by G40. Instead, NC programs of positions X__and Z__ , taking into
consideration the edge R amount, are created by automatically calculating
it based on the edge R amount set in the finish shape display.

b . 2080

160

(7) Groove finishing is also performed in groove roughing only if the groove
width and edge width are identical. Groove bottom and wall are finished
roughly by setting finishing allowances U and W to 0 if the groove width
and edge width are the same. If chamfering and rounding are required,
an NC program to turn chamfering and rounding only after a fixed cycle
of groove roughing is created. 16



3. 9.3 Drilling Setting

(1) The screen will show the following display. (Drill pattern 2)

4 D
¥%SHAPE%% DRILL PAT 2 T@! (00820 Nagee

Gea T@101;
G997 S5358 Me3;
xXa;

N52801 Z.2:;

H

End pos. Z

Depth of cut= .8000
Retreat = 48
Feedrate = [21%]

HMEMORY

LSK RDY
| | [ exrr | Everead Manvadl Enres |
\. )

(2} Set the finish shape by operating as follows.

(a) Drill pattern !

(i)

(ii)

{iii)

(iv)

(v)

Input End pos. Z.
For example, to input "-1.8 inch":

+

Depress keys ’

'1! 38 and |wgr| sequentially.

The cursor moves to the "Feedrate" position.

Input the feedrate.

The feedrate is automatically displayed. However, a change is possible.

Modification

Move the cursor by operating the cursor and keys or by the

wr| key,

Depress the |[EXIT|key when wishing to return to the previous display,
or the approach display.

The key displays the present mode. The mode change is

insert
not allowed in the escape display and the F3 key cannot be used.

Depress the | ENTER| key.
The finish shape of Drill pattern 1l is now set.

(b) Drill pattern 2

(1)

Input End pos. Z.

After inputting, the cursor moves to the "Depth of cut.”
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(ii} Input the depth of cut.

The depth of cut is automatically displayed. However, it can be

changed.
The cursor moves to the "Retreat” position.

(iif) Input the "Retreat."

This value displays the "Retreat" in the NC setting data. If the retreat
is rewritten in this display, the NC setting retreat is automatically

rewritten also.
Depress the key as it is. However, a change can also be made,

The cursor moves to the "Feedrate" position.

{iv) Input the feedrate.
(v) Depress the ENTER | key.

The finish shape of Drill pattern 2 is now set.
(c) Drill pattern 3
(1) Input End pos. Z.

After the input, the cursor moves to the "Depth of cut" position.
(ii) Input the depth of cut.

After the input, the cursor moves to the "Feedrate" position.
{iii} Input the feedrate.
{(iv) Depress the [ENTER | key.

The finish shape of Drill pattern 3 is now set.



3.9. 4 Setting Threading
(1) The following will be displayed.

(0.D. taper thread)

Eod pes. Z=
Base diam=

*%SHAPE%% OD TAPER T@3 02088 NoOan
God Te303.;
G997 S20 MO3:
M23:
NB3BA1 X2.5 7Z0;
H
Pitch = l1st depths= 14@

Edge angle = 55
(29, 30, 55, 80, 80}

(2)
(a)

(b)

(c)

(d)

(e)

Base 2Z = Taper ratio= 16
Height =
MEMORY LSK RDY
l l EXIT | L/]ANUAL.| ,ENTER I
N )

Set the finish shape as follows.
Input the pitch.

To tnput "0.08 inch" for example:

- 0 @

Depress the + || @l 8| and

wr| keys in succession,

The value obtained by multiplying the pitch by the coefficient to calculate
the thread height set by the interactive parameter will be displayed in the
"Height" column when input is performed. The cursor moves to "End
pos. Z" coordinate position.

Input the end pos. Z coordinates.

"4 || ’s)and

For example, when inputting "-1.6 inch", depress keys l+—

wri, in succession. The cursor moves to the "Base diam" position,

Input the base diam. For example, when inputting "3.6 inch”, depress keys

) =

1
31116

and , in succession, The cursor moves to the "Base Z"

coordinate position.

Input the base Z coordinates,

The cursor moves to the "Height" position.
Input the thread height.

The thread height is obtained by multiplying the value set by the parameter
by the pitch value. Values will be displayed automatically when the pitch

is input.
The cursor moves to the "lst depth" position.

However, changes can also be made. Depress the |wr| key.
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(f) Input the "lst depth". The value is automatically displayed. However,
changes can also be made.

Depress the key. The cursor moves to the "Edge angle" position.

(g) Input the edge angle.

"60°" or "55°" will be displayed automatically if the screw is cylindrical or
tapered, respectively. As the comment in the display mentions, the value

can be rewritten by selecting 29°, 30°, 559, 60°or 80°. Depress the | wr| key.

The cursor moves to the "Taper ratio” position: Cylindrical threading
requires no taper ratio.

(h) Input the taper ratio. The radius difference of the tapered part can be
expressed by the following expressions,

(i) X-axis plus
Tapered part radius difference =

| Approach point Z - end pos. Z coordinate |
Taper ratio |

(ii)  X-axis minus
Tapered part radius difference =

| Approach point Z - end pos. Z coordinate |}

¥ Taper ratio |

The taper ratio is the set value of interactive parameters.

Derpess the key.

(i) Modification

Move the cursor using and keys or key to make the

modification.

(i Depress the [EXIT| key to return to the previous display, namely, the
approach display.

(k) Depress the [ENTER] key.

The thread finish shape has now been set.

3.9.5 Where Programming not Possible by Interaction

(1) Cutting off (2} Closed loop cycle turning (3) Variable pitch thread
turning (4) Threading of more than 2 screw rods (5) Turning more
than twice by same menu

For example, if O.D. grooving is ordered again after instructing O.D.
grooving, the previous interactive data are deleted and the new interactive
data remain.

The first interactive data are deleted and modification of first grooving
by interaction is not possible. No problem is caused if this modification is not
tried.
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3. 10 PROGRAM INSERTION

(1) After setting the f(inish shape, the display to insert a created program will
appear as shown below. This display is not shown in finishing for face, O.D.
and 1.D. grooving, drilling, or threading. The set turning menu will be
displayed on the display.

e h

**%INSERT#%% FACE FREE ROUTO1 00008 NOOOB

G358 $4000:

GBe TA10ti:

G996 S768 ™Ma3d;
51301 X4.2 Z.@8:

Insert program after cursor

MEMORY

0d1£;SK ROY
I l | EXIT I M i\dANUALl IENTER t

N S

(2} Insert the program as follows.

(a) Insert the program in the block after the cursor.
When the cursor position is desired to be changed:

(1) Depress the | MANUAL| key and the key display will be reversed.

{(ii) Depress the cursor keys and and move the cursor to the

position previous to inserting the program.

(b) Depress the |EXIT| key to return to the previous display, namely, the
finish shape setting display.

The key displays the present mode. A mode change in the pro-

insert

gram insertion display is prohibited and the F3 key cannot be operated.

(c) Depress the IENTERI key. By this, the created program is inserted after
the cursor. o
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3. 11 ESCAPE SETTING
(1) The escape setting display as shown below will be displayed after program

insertion is finished. This display is the ehd of one process and deter-
mines where tools finished cutting must escape to., It can also set the
spindle stop and program end.

- B
*¥ESCAPE¥% FACE FREE ROU T@1 00089 NOBROD

N13P1 X4.2 Z2.08;

I:41302 GAB G4l X4.208 Z.aa4:
N13@3 GO1 X.908 F.at:
]

Escape point- [EEEEEREEL-1:Machire org
2:Free point

Spindle stop=- WA/ 1:Yes
Program end = HIEEE1:VYes

MEMORY

[ ] EXIT 5 W L/LANUALl IENTER I
\_ J

(2} Set escape as follows.

(a) Input the escape point,

Depress | @ | to select the external origin.
Depress | 1 | to select the machine origin.
Depress ‘2 | to select a free escape point.

Time is lost in free escape if escape is made to the external origin or to
the machine origin when continuously cutting in subsequent processes
using one tool. Therefore, free cutting is performed when escaping a tool
to a free point temporarily or when not wishing to escape from the present
position. After making the selection, the cursor moves to the "spindle"
position,

(b} Input whether or not spindle stop is required.

Pepress ‘@ | to select no spindle stop.

Depress | 1 | to select spindle stop.

After the selection is made, the cursor moves to the "Program end"
position,

(c) Input whether or not program end is required.

Depress | @ | to select no program end.

Depress { 1 | to select program end.
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{d) Modification

Depress the and cursor keys or the E key to move the cursor

and make the modification.

(e) Depress the[EXIT|key to return to the previous display, namely, the pro-
gram insertion display.

Depress the [ MANUAL|key to use the cursor in the top part of the display.

The key shows the present mode. Changes in the mode are

insert
not allowed in the escape display and the F3 key cannot be used.
(f) Depress the [ENTER|key.
(1) Escape is set if the escape point is the EXT origin or machine origin.

(i1) If the escape point is a free escape point, the following display will be
shown on the display.

O A

**ESCAPE*% FACE FREE ROUT@1 0ODDOD NBZDDOO

N1331 X4.2 Z2.08;

QIBGZ G2 Gal Xa.2e8 Z2.094:
313@3 G2l x.208 F.01;

Escape point= 0:Ext org /1l:Machine org

X = I, K
Z =
1 = Pt A/
K = 47
MEMORY LSK RDY
odify
EXIT MANUAL) NTER
\ J/

(DEscape in One Shaft Direction Only

Input the coordinate of the shaft only. The input coordinate only is output
to the NC program. For example, to escape to the position of "5 inch" par-—
allel to axis X, input coordinate values in X coordinates only by depressing

.
keys | 5 | and , in succession. Depress the|ENTER| key.

(2 Escaping in both Axes Directions
Input the X and Z coordinate values and depress the ENTER[ key.

{3)Stopping the Tool in Position Finished with Turning

No coordinate values are input. Depress the [ENTER|key. .
GO0 X z will not be output to the NC program. Depress the

key to delete data in @ and @ if past data are contained.
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@ Special Escaping

Use Command I or K if the direction of the move command instructed by
the same block as that for edge R compensation cancel differs from the
material shape direction.

Instruct "G00 G40 X Z K ;" to escape the tocl by cancelling

edge R compensation in the X and Z directions at the end of first block
cutting if the workpiece has the following shape.

L K ESCAPE
X 7
Gag, -

G42

To escape in such a special direction, using ENTER] key, input the mate-
rial shape directions of the next block in I and K incrementally.

Return to the display of Par. 3.5, "Setting Variable Turning Menu" after
setting.

3.12 ESCAPE FROM INTERACTIVE MODE
3.12.1 Turning Program Created

Depress the |[END| key in the variable turning menu. Refer to Par. 3.13.1 for
transfer of programs to the memories.

3.12. 2 Escape from Interactive Mode during Program Creation

Escape from the interactive mode is not possible during program creation.

The |END| key is displayed only in the variable and detailed turning menu
and in the material display only. Continue operating and proceed to these
displays or return by depressing the |[EXIT| key and |END]| key.

The program returns to the display immediately before the interactive mode
after escaping from the interactive mode.

3.13 PRECAUTIONS
3.13.1 Interactive Programming Data Transfer

Programs created or modified by interactive operation are sequentially trans-
ferred and stored in the normal part program memory.

(1) Other than in memory mode

Data are transferred when the [END|key is depressed.
(2) Memory mode
{a) New data

Data are transferred when the [END]key is depressed.
{b) Old data

Data are transferred to the memory with the label skip turned ON (refer
to Par. 1.1.4 in the YASNAC LX3 Operator's Manual) after depressing the

END|Key .
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3.13. 2 Interactive Data Search Timing

The interactive program number is searched for only in the EDIT mode., If
the interaction ends in another mode, the interactive program number should
be sought manually for operation,

3.13. 3 Interference Check
(1) Inner diameter (I.D.) turning

(a) L.D. free turning (rough turning or finish turning)

INTER- FINISHING SHAPE
FERENCE USER-SELECTED
| r-*i-] BLOCK
e - - APPROACH
! -—4
AUTOMATICALLY INSERTED
BLOCK

In the finishing shape shown above, a block escaping to "material right
end Z coordinate + end clearance Z" is inserted automatically in
the setting.

(b) 1.D. grooving (rough turning or finish turning)

USER-SELECTED
INTERFERENCE BLOCK

GROOVE
1

APPROACH]j

& AUTOMATICALLY INSERTED
BLOCK

In the finishing shape shown above, a block escaping to "material right
end 7 coordinate + end clearance Z" is inserted automatically in the escape
setting.

(¢) For LD. cylindrical screws and tapered screws, a block escapes similarly to
the "material right end Z coordinate + end clearance Z".

(2) Outer diameter (0.D.) grooving {rough turning or finish turning)

&
-
-

INTERFERENCE .. - T

-
-
-

APPROACH

- l—

An escape should be considered in the finishing shape shown above. In
this case, an interference check is not performed automatically in the
interaction.
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(3) Drilling

INTERFERENCE

g_

AUTOMATICALLY INSERTED
BLOCK

In the finishing shape shown above, a block escaping to the "material
right end Z coordinate + end clearance Z" is inserted automatically in the
escape setting.

3.13. 4 Notes on Editing Interactive Program Using the EDIT Key

(a) Since all conirol is performed by the sequence number, do not change,
delete, or add a sequence number manually.

{(b) Do not change, delete, or add control-in, control-out, or "( )".

3. 13.5 Generated NC Statements

The interactive section determines automatically the type of coordinate system
used by the NC section, type of edge R compensation, setting of a coordinate
system, and selection of the inch or millimeter unit for creation of an NC pro-
gram. Accordingly, no switching parameters are provided in the interactive
section and the user need not be concerned with these settings.
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3.14 MESSAGES IN INTERACTIVE MODE

Message

Action

O number already exist

Enter another O number.

O number is set wrong

Enter another O number,

O humber does not exist

Set up a new O number and create a program nteraciwvely.

Item data is missing

Enter data into an avalable item

Block to modify does not exist

Set the insert mode and specify a block.

Rough cutting data dose not exist

Set a rough turning menu, create a program, and set a finishing menu.

First block can set linear only

Depress the |LINEAR| key and enter linear data.

Get end point by calculating
function

CALC

Depress the key and find tbe end point  (See Sect. 4 )

End point (Q: upper/1: lower)
of center

fo} o f1] .

Depress either

End point (O: left/1: right)
of center

0] o {1

Depress either

Center is not set

Enter the coordinates of the center.

Affect next block ?
{Yes: 1/No: O)

Sae (B}, (B}, and {7} nPar 3 9.1.

Can’t correct due to arc in
next block

Delete the circular arc block and make a moditicaton. Modify by selecting the

"nect block affected™ option.

Edge width is too wide

Reenter the cutting edge width.

Change value of finishing cut {U)
Change value of finishing cut (W}

Return to the basic data display and enter a finishig allowance.

Intersection point calc error

Modity the block in error.

Data to modify does not exist

Return 1o the vanable turning menu display and select the insert with the

m key
insert

Error in set item

Reenter corractly

Program block overflow

The number of blocks exceeded 39. No further entry 15 possible.

Chamfer or round are in succession

There are two consecutive chamiering or rounding blocks in the fimishing shape.
Reenter properly.

1

No linear command in last block

The last block in the tnishing shape 1s not a.linear. Instruct a hnear.

Present data is not in memory

Data are written to memory after operation. Sel new data after the write-in.

Block exceeds drawing area

The end point went out of the drawing range. Modify the data and respecify.

Please Input Z

Enter CHAMFER/ROUNDING AMOUNT,

Please input X

Enter CHAMFER/ROUNDING AMOUNT .

Change last biock 1o linear command

Change the last block to a linear and reenter
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3. 15 FINISH TURNING EXECUTED WITH NC COMPACT PROGRAMMING FUNCTIONS

Work piece: 4 DIA. x 4 (in.}
Round bar

M2, 4 PO.O8

CONTENTS
Page
1. |nitiafizati0n ......................... v kremarerr s At tEaranira 8 7
2. DrING (T O ¥ e 87
3. Face Rough Turning (TO2) oo 89
4. Quter-Diameter {O.D) Rough Turning (T02) -------eee- g2
5. Inner-Diameter (1.D.} Rough Turning (TO3)------+vve-o-- 1'00
6. Face Finish Turning (TO4) «errr 105
7. Outer Diameter (O.D.) Finish Turning (T04)  ----------- 107
8. Inner Diameter (1.D.) Finish Turning (T05) wreveveernnes 108
9. Groove Rough Turning (TOB) «reerreeerrrmrenrinciieninien 109
10. Groove Finish Turning {TOB) coocserireeremernrrnin 112
11. Threading (T D7) rreerrrerimrresa i s s naae s 113
12, DFAWIRQ «--veeeseremsrmmmmemmie e e e e 115

* Nos in parentheses indicate the turning teol.
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3.15.1 Initialization , (" ™
(1) Set program No.

*%¥ PROGRAM NUMBER % DERRe NBVOD
(a) Select "2 New Data"
and depress [ENTER]
key.
{b) Input Program No. T 014 Daia
and Comment then 2 New Data
depress |ENTER| key. Program number =0
Program No.=4000 Comment = )
EDIY LSK RDY
lexo |1 11 1T lewrer|

. Y,

{2) Set material shape. 4 \
(()C\)thr)c_liélameter *% BLANK SET #% 0BABE Neeoo
Inner diameter(1.D.) =0 DadoeR
Depress key.

Length=4
Face removal=0.08 0. D, = . 2]
Chucking legh = 0.4 I. D = . ®
Length = . 7]
Depress |[ENTER Chockingaean - . B
key. Center = BRI 1:Yes
EDIT LSK ROY
| exo || | | Mawuad lenter |
. )

3.15.2 Drilling Iy ~

(1) Variable turning menu % MENU % 0ODB? NEBB
Select "5 Drill" 04accoR
Depress [ENTER] key. '

H Face 2 C. D, 3 I.D.
s e Y
4Groove |5 Drill (6Thread
___ [ I -
EDIT LSK RDY
T
| END ] ! EXIT I M }MANUAL.] IENTER I
. J
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{2) Detailed turning

menu.

Select "2 Drill
pat 2".

Depress ENTERI
key.

(3) Set approach data.

Approach = 0.2
Tool no. = 0101

Drill diam = 0.8

Surf speed = 70

Depress {ENTER

key.

(4) Set finish shape.
End pos. Z2 = -1.8

Depress |ENTER

key.

e . )

%% MENU %% Oboee Noowo
040002H

BOrill |(2Drill |3Drill
pat 1 pat 2 |pat 3

o — res, =—
>
EDIT LSK RDY
PROCES
I END I I EXIT l ISEARCHI LmNUAL] iENTER I
. _J
- A
*kAPPROACH%% DRILL PAT 2 D2v0B NeRrdo
04000H
Approach Z= Gear=DNKFEL 1 :High
Teol no = Z:Low
Drill diam= Tur o =TSR
Surf =speed= 1:Reverse
Spin speed= cil = 1:0ff
EDIT LSK RDY
medily I
EXIT ANUALl ENTER
. S/
e ™
KXSHAPE®® DRILL PAT 2 T@: 0&Baa Noedo
GB9 TO101.:
G997 535 MA3:
X0

NS201 Z.2 MeB:
B

Erd pos. Z

Depth of cut= 880
Retreat = a9
Feedrate = 15]

EDIT

LSK RDY
modify
EXIT NUAL NTERI

.
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(5) Set escape.

Depress |[ENTER]

key.

3.15.3 Face Rough Turning

(1) Variable turning
mentu.

Select "1 Face".

Depress |ENTER

key.

(2) Detailed turning

menu.

Select "3 Free
rough',

Depress |[ENTER
key.

e N

**¥ESCAPE*x% DRILL PAT 2 T8l 00000 NE2OO

N5201 2.2 Mo8:

NS202 :
NS203 G74 Z-1.8 X.8 F.006:
B

Escape point- DEEEEEERR-1:Machine org

2:Free point

Spindle stop= HERE 1:Yes
Program ecnd = B 1:Yes

EDIT LSK RDY
modily
[ | EXIT L!ﬂ!::i &ANUAJ ENTER
o S
4 ™
*#*% MENU k% oPPoD NBLOLDS

NS284 GPQ 2.1i6;
GSi:

NS2e5S MD1L:

H

1 Face 2 G, D, 3 iI.D.

e Y R

4Groove | Drill [6Thread

EDIT LSK RDY
modily
END EXIT deNUAL} 1‘ENTER ]

\. J
r ™
*% MENU #% ) go9ae N22aog

N5204 GB@ Z.18:
G51;
NS205 MOo1:
B
1 Face|2 Face B Free |4 Free
rough fin rough fin
—7? @70 _ll G70Non
EDIT LSK
PROCES
END EXIT SEARCH] MANUAIL! ENTER

N J
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(3) Set approach data.

Tool no.= 0202
Surf speed = 700
Spin max = 4000

Depress ENTERI

key.

(4) Set basic data.

Depress IENTER

key.

(5) Set finish shape.
{a) Z =0

b BLOCK
CPYeSS {ENTER

key.

4 N
*XAPPROACH*% FACE FREE ROCU DBoed Nooeo

NS284 G2@ Z.16:

G51;

N5265 MP1:;

H
Approach X= A4a.2200 Gear=0WEH1:High

= . B

Teol neo = =
Surf speed= l:Reverse
Spin speed= Oil =NEER- 1:0ff
Spin max = Work-DNR/1:L-2:0ff

EDIT LSK RDY
modify
| EXIT NUA NTER

g J
*%B, DATA%% FACE FREE RCOU T@2 Doae@ N@apoa
G5@ 54000:
GP@ TeRez:
G996 5790 He3l:
N1381 X4.2 Z.08:;
]
Fin allowance U = B@
W= ae
Feedrate F = 160
EDIT LSK RDY
Frodi1y]
EXLIT TR XY J1ANUAL NTER
o ./
*%¥SHAPE%% FACE FREE ROU TP2Z 000082 NOQOO
End peos. X -
7 =
LSK RDY
ARC FER [I;OUND] NTER | >

/
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(b) X = 0.7

BLOCK
Depress ENTER
key.

(c) Depress D key,

then [ENTER| key.

(6} Program insertion.

Depress |ENTER

key.

4

End pos. X| -IEEN

Z, = -
Angle =
Feedratje F = 49

Y

**%SHAPE*% FACE FREE ROU T92 (000902 NGGQO

v

-

End pos.

hd

Angle
Feedratje

[[I] YR]

**SHAPE%*®% FACE FREE ROU T02 00900 NDROO

FEETEN

\

. _/
- ™
*¥*INSERT*% FACE FREE ROU TB2 08000 NE80Q
G50 $4000;
GO Toze2;
G966 S7Tve M3,
Ni1308t X4.2 Z2.28;
H
Insert program after cursor
EDIT LSK RDY
I modily
EXIT NUA NTER
- J
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{(7) Set escape.
{a) Select "2:Free

point".
Depress |ENTER]
key.

(b} Input Free point.

No other input is
accepted because

operation is stopped -

at turning end point.

Depress IENTER

key.

3.15.4 Outer Diameter (0.D)
Rough Turning

{1) Variable turning
menu Select "2 O.D.".

Depress [ENTER]}

key.

4 N

¥¥ESCAPE%# FACE FREE ROU T@2 08000 N@o0o
N1301 X4.2 Z.08;
N13B2 GO® GAl X4.208 Z.004:
Ni303 Go1 X.7ed F.81;

Escape point= HFEENEERERL 1:Machine org
2:Free point

Spindle stop= NN 1:Yes
Program ezd = DA~ 1:Yes

EDIT LSK RDY
medily
EXIT VANUA NTER

. —

~ p

*¥*¥ESCAPEX*#¥ FACE FREE ROU T@2 00206 NOBGD
N1321 Xa4a.2 Z2.88;

M1302 GOR G4l X4.208 Z.004;
N13@3 GBI X.7e8 F.0t:
B

Escape poinont= 0:Ext org./l:Machkine org

X = I, K
£z A% 2
= (-
EDIT LSK RDY
't mod iy
EXIT ANUA NTER
. 4
- ™
xK MENU % 0802 N22vd

N1383 GOt X.728 F.o1;

N1304 GAB:
N13e5;
B

H Face Z 0O, 0. 3 I.D.

S R SN

4Groove |5 Drill |6Thread

EDIT LLSK RDY
lmndlfy
END EXIT VlANUAL' NTER
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(2) Detailed turning e w
mentu,
¥ MENU %% 00000 NOBBD
Select "1 O.D. rough'.
Ni3@23 GP1l X.7688 F.a1:
Pepress [ENTER] {1304 GaB:
key. N1385;
B
B CD |2 0D, |3 Freeida Free
rough fin rough fin
G170 —-‘-]“' G70Noen
EDIT LSK RDY
” PROCES
S | END I [EXIT , ISEARCHI LAANUALI L-:NTER I
N /
(3) Set approach data. s ~
Eepress ENTER £*%APPROACH#% OD ROUGH CRPRR NEQRB
evy.
Y N1383 GBA1 X.788 F.@1;
N13D4 G4O:
N13@5;
H
Approach X= 4.2400 Gear=FNFIA "1:High
= 800 Z:Low
Tool no = 8282 Tur n=IENEFSER
Surf speed= 700 1:Reverse
Spin speed= Oil =R 1:0ff
Spin max = 40908 Work=0 :R/PER-2:Cff
EDIT LSK RrRDY
modify l
EXIT MANUAL] ENTER
\. _/
{(4) Set basic data. s ™~

Depress ENTER[

key.

¥¥kB., DATA¥*¥ OD ROUGH

N210@ {OD— CYCLE— ROUGH):
Goe Tezez:
G968 5789 Me3:

Tez 08P NeBoa

N2101 X4.84 Z2.08:;
H
Fin allowance U = 80
w = . 40
Depth of cut D = . 1608
Feedrate, Fo= 128

EDIT RDY

. LSK
modily
[ || EXITI ANUA NTER

/
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(5) Set finish shape.
(a) Depress <] key, then

CALC | key.

(b) Select "Line/Line".

Depress |[ENTER

key.

(c) A-pos Z=0.08 or
Angle a® = 90
C-pos X = 2.4
C-pos Z2 = -0.1
Angle b%= -45

Depress |ANSWER

key.

-~

¥kSHAPE%x% 0D ROUGH

End pos.

Tez2 0eped NoBAe

~

<] H
. J
. ™
CALCULATE INTERSECTION POINT (MENU)
Lae s s LinersCircle Circles/Carcle
N (ﬁ
O )
2 Lirne Circle
EDIT LSK RDY
EXIT | |[ il | NTER
\. v

CALCULATE INTERSECTION PCINT (SETTING)

Line & Line (Intersection point)

Line AB A-pos % - IR
B-pos X =
7 =
Angle a® =
Line CD C-pos }Z(_ =
D-pes X =
7 =
Angle b* =

EDIT LSK r RD:
EXIT I MENU i ECLEAR l I I NSWE

.

/
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(d) Depress [EXIT]
key.

(e} Depress [> key then
and keys.

BLOCK
(f} Depress ENTER‘

key.

- R
CALCULATE INTERSECTION POQINT (SETTING)
Line & Line (Jatersection point}

Line AB A-pos X =N
-ros =
Z, = AN A
Angle a° = aa., N
Lire CD C-poz X = 2.4Q000
Z = =~ .1290 a’
D-pos X = DL O
i = A
Angle b* = - 45 y:%
POS X: 2.0400!
Z: . 808!

s
: [ EXIT l l MENU l ELEAR [ ENSWEP]

. /
s ™
*&SHAPE** OD ROUGH TH2 D2DO2 Nevoe
Eod pos. X& =N Ll

Zy =

LSK RDY
ARC lFER EOUND NTEK | =
_/
4 ™\
*%xSHAPE#®*% 0D ROUGH TBZ2 0VVPD NEDDQ
End pos. Xi= 2.0420 A
Zy - ]
!
|
!
|
I
i
|
1
————————————————————————— TJ
o

RDY

LSK
IARC | FER H;OUNDI NTER DJ
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(g) X = 2.4
Z=-0.1
D BLOCK
epress { o TER
key.
(h) Z = -2.6
Depress BLOCK
P ENTER
key.

(i) Depress |[ROUND

key.

-~ N

*&SHAPE%% OD ROUGH T2 00k NB2e.

End poas. X =-FEEN
Zy =
Angle =
Feedratle F = 40
X
l_’z_._ _.______m,gg,,,,,,,,,,,,,¢,

LSK RDY
<1 l ARC I FER | I;OUND NTER | [
. _J
g ™
¥XSHAPE#®% OD RQUGH T2 DPRPO NEDLY

[ LSRR

End pos. X

Z,
Apngle
Feedratje F

nnpnan

B ot Reetitedusbundeden

[
/
4 ™
*%¥SHAPE#®% OD RCUGH T2 009 No@eo
End pos. X =HIENEENN
zy = |
Angle = ’
Feedratje F =
|
|
|
4
l
1

. ./
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(j) R = 0.1 [ \
Depress BLOCK
P . |ENTER . *kSHAPEXx% OD ROUGH TOZ2 00B@Y NRQDO
key. Rounding amoun : =N EREE

Feedrate Fy =

X
1 __________________________ g
]
z_._.l-.ﬁgfa.._ - = = _oiH7
EDIT LSK RDY
- QLINEAR] | ARC H FER | SOUTHD NTER | >
. vy
(k) X = 3.6 4 ™
BLOCK
Depress
ENTER *xSHAPEX** OD ROUGH Te2 DPBoR Neaaa
keY-. End pos. X =HN m
Z; = 1
Angle = 1
Feedratle F = :
\
14
|
X ]
|
i _________________________ r
]
Z — i — $_._
LSK RDY
<R [ ARC [ FER [;OUND ENTEPZ L
. S
CHAM - ~
1) Depress :
(1) Dep FER
key. *kSHAPE*®* OD ROUGH T2 0DRABB NDDRO
End pos. X =IEENNN Flm
Z = ]
Angle = \
Feedratle F = 1
:
& ]
i
!
i

/
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(m) Chamfer amount=0.1

D BLOCK
epress | ourER

kevy.

(n) 2 =-3.4

Depress BLOCK{
ENTER
key.
(o) X = 4.1
Depress BLOGK
SET
key,

’/

Chamfer ampurnt =
Feedrate B =
G
X
[_‘Z 77777
EDIT

<J[LINEARI] ARC I
-

**¥#5HAPE**% OD ROUGH T2 008980 NBOBR

S

-

*¥*xSHAPE%x*¥ OD ROUGH

End pos. X

-2

T2 Yol NDBLVO

Angle

Feedratl F 1

-~

Zy
Angle
Feedratje F

woafw o

G—-E]

)
i
i
:
|
4
1
l
1

1_
i

*%SHAPE#*% OD ROUGH Tez2 02000 NooBo
End pos. X| =IENENNNN L QLIS EET |
[}

J
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(p) Depress key,

then ENTERI key.

{6) Program insertion

Depress ENTERI

key.

{7) Set escape.
Select "G: Ext org"

Depress [ENTER

key.

4 _ )

EXSHAPE¥% OD ROUGH T2 0PBOD NEDBE
End pos. X =N
Zy = 1
Angle = t
Feedratle F = El:l {i
. 1
1
& 3
|
|
1
_________________________ i
1

LSK RDY
ARC FER EOUND NTEER. | =

S
- ™
F¥RINSERT** OD ROUGH T2 000480 NOBve
N2128 {OD— CYCLE— ROUGH);
GP8 Tazez:
686 S790 MG3:
N2181 X4.84 Z2.@8;
B
losert program after cursor
EDIT LSK
I [med T y]
EXIT LIRS [1ANUAL) HTER
" S/
{ N
*RkESCAPE**% OD ROUGH Tez 020PH NOORe
GO1 X3.4:
X3.8 2-2.7.
2-3.4:
N21ed4 X4.1;
B
Escape point= 0 Ext. org/l Machine org
Spindle stop= HNEARL 1:Yes
Program end = DA 1:Yes
EDIT LSK RDY
mod iy
BX:!T NUA lEN‘I'EF.l
. J
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3.15.5 Inner Diameter (.D)
Rough Turning

(1) Variable turning
menu.

Select "3 1.D.".

Depress ENTERl

key.

{2) Detailed turning
menu,

Select "3 Free

rough."
Depress ENTER’
key.

(3) Set approach data.
Tool no. = 0303

Depress |ENTER

key.

/'

F¥* MENU *x%

N2ie5 GS1:
G48:

N21@e8 MB1l:
H

0@ Nopboe

\

1 Face

ey

Ny -

3 I. D

—

4Groove |5 Drill |6Thread

| = am
EDIT ESK RDY
R medily
END EXIT NUA NTER
A A
4 ™
®% MENU %% 0pYes NOBBs
N21B5 G51;
G4
NZ2196 MOl
H
8 I.D. |2 ¥.D. |3 Free|4 Free
rough fin rough fin
GTo _— G70Non
EDIT LSK RDY
PROCES
END EXIT SEARCH NUIAL) NTER
4 Y

N2185 G51:
G4e;

NZ2186 MB1;
H

#*¥APPROACH*%% ID FREE RCOUGH 00P06 NORPB

Approach X=

Z-:
Tool no =
Surf spead=
Spin speed=
Spin max =

.7608 Gear-HHEER-1:High
. BgO 2:Low
2202
700 l:Reverse
Qil -1 .Cff
4008 Work-EER-1:L/2:0ff

.

EDIT LSK RDY
modi1{y
EXIT ANUA NTER

=-102-

J




(4) Set basic data.

Depress IENTERI

key.

(5) Set finish shape.
(a) Depress { key,

then ICALCI key.

(b) Select "Line/Line"

Depress IENTER'

key.

4 p
*¥B. DATA*% ID FREE ROUGH T@3 0Oooed Nooee

N332@ (ID- FREE- ROUGH):
GO TB3e3;

G968 S790 MO3:

N3381 X.76 Z2.88;

B

Fin allowance U = . B8
w = . 4@
Feedrate F = . lLoe

EDIT LSK - RDY
modify
' EXIT ANITAL) NTER

. /

e ™

*%S5HAPE*% ID FREE ROUGH 7823 0OPe8D NoGoe
End pos. X

A :- MEECV.

Y

|
?..,
RDY
NTEER | [>
/
. ™

CALCULATE INTERSECTION POINT (MENU;

Lines/Circle Circies/Circle

> & @

2 LinesCircle

jorse]
Tece I\ 1 11 1 bwree |

\. S
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{c) Depress [CLEAR

key.

A-pos Z = 0.08 or
[W]

Angle a®= 90

C-pos X = 0.88
C-pos Z = -0.1
Angle b®= 45

Depress ’ANSWERl

key.

(d) Depress |[EXIT

key.

(e) Depress [> key,

then [X], key.

(’

CALCULATE INTERSECTICN POINT

w

[

o]

[}

2]
BN
(Ui ]

Line CD C-pos

Line & Line {Intersection point)}

‘\

(SETTING)

L SK RDY
[exrr | [ meno | kreax || | lanswes
- J
- p
CALCULATE INTERSECTION POINT (SETTING)

Line AB A-pos X

Lipe & Line (Intersection point)

-~pos =

¥y =

Angle a° =

Line CD C-pos % =

D-pos X =

Z =

Angle b" =
POS X 1.2428
800G,

EDIT LSK
EXIT l MENU I lCLEAR I ]

\.

IENSWEJ

S/

/’

¥ESHAPEX% ID FREE ROUGH T3 00288 NBOGS

End pos. X
Zy

~

RDY
NTER | &>
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|BLOCK’ - ~
() Eepress ENTER
ey.

*kSHAPE** ID FREE ROUGH T@3 00o60 N@ood

X
_________________________ _:..
L~z ST B
EDIT LSK RDY
'ﬂﬂ ARC fFER | Rouno | Erren | G
o A
(g) X = 0.88 s ™
Z =-0.1
*%SHAPE%% ID FREE ROUGE T@3 000BG NEQRO
Depress BLOCK i
P ENTER End pos. }Z‘.I Z_ anm
key. A ¥ = .
agle = |
Feedratle F = a8 i
|
H
3
X E
|
|
‘ _________________________ \
Z— _— - 777$_._
LSK RDY
<1 K ] ARC ’ FER 1 I;OUND 1 HTER | >
. }
(h) Z = -1.8 4 ™
Depress Igiggg *%SHAPE®#® I113 FREE ROUGH T@3 00380 NOPOo
. . =T
key End pos }Z{",= m
Angle =
Feedratje F =

S
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(1) X =0.7

D BLOCK
epress {oNTRER

key.

(j) Depress [> key,

then [ENTER| key.

{6) Program insertion

Depress IENTER

key.

4 D

*¥*¥SHAPE%% ID FREE ROUGH T23 08820 NPOOB

End pos, X
|

Honpw

Angle
Feedratje F

|

- /

4 ™

#¥SHAPE®**% ID FREE ROUGH 783 0020p NGGOO

End pos, X
;

L] TR -EET

ufn o

Angle
Feedratje F

Il

N J

- ™

**¥INSERT¥% D FREE ROUGH T®3 000P2 NOBOO

N33@@ (ID— FREE- ROUGH?:
G@? To3e3:

G938 S7R8 MA3;

N3301 X.76 Z.88:

H

Insert program after cursor

EDIT

LSK RDY
modily
EXIT NUA NTER

- J
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(7) Set escape.
Select "0: Ext org"

Depress lENTER

key.

3.15.6 Face Finish Turning

(1) Variable turning
menu.

Select "1 Face".

Depress |[ENTER

key.

(2) Detailed turning
menu.

Select "4 Free fin".

Depress ENTERI

key.

[

N3302 GeB G41 X1.232 2.08B4:
Gel X.872 zZ-.096 F.91;
Z-1.786:

gSSBB Xx.892;

**¥ESCAPEx*x ID FREE ROUGH T3 02800 NOQRe

\

Escape point= UHEFRNEEEEL 1 :Machine org

2:Free point

Spindle stop= HHANB-1:Yes
Program end =

EDIT

LSK RDY
modily J
EX:IT MANUA HTER

-

J

-

% MENU *%
N3384 GAe Z2.16:
51 :

Gao:
N3305 M21:
H

000ge NODOB

~

1 Face |2 O. D B I.D

o =

4Groove (5 Drill [€EThread

___ U =3 | H5
EDIT LSK RDY
modily
END EXIT MANUAL] ENTER

\.

S/

-

*%k MENU %%
N334 GO® Z2.16;
GSli:

Obodao NODRD

\

G40 ;

N3305 Mol ;

H

1 Face {2 Face |B® Free|4 Free

rough fin rough fin

_\? G70 “ G70Non
EDIT LS

K RDY
l 'I PROCES
END EX:IT lSEARCHIbANUAJ NTER

.

vy
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(3) Set approach data.

(4)

(5)

Approach X = 2.4
Tool no. = 0404

Depress |ENTER

key.

Set escape.

Select "2:Free peint".

Depress |ENTER

key.

Input Free point.

No other input is
accepted because
operation is stopped
at turning end peoint.

Depress |EN TER[

key.

~ ~

*%¥APPROACH#*% FACE FREE FIN Oebad NoBBO

N3304 GBd 2.16;

G51;
G4®e.;
N3385 M1l
B
Approach X= 4.2P00 Gear—-[EWER-:High
Z= . 8890 2:Low
Tool no = 8323 Turo=EHEERINEN
Surf speed= 708 l:Reverse
Spin speed= 0il =3RRI 1:0ff
Spin max = 490@ Work-HA"1:L/72:0ff
EDIT LSK RDY
modi{y
r l EXIT NUAL| [ENTER
A S
~ A

®¥RESCAPE*% FACE FREE FIN T4 0008 NDOGS
Nid@1 X2.4 Z2.98;

N14@2 GPB Gai z8:
N14aB3 Gel X.7 F.oe4;
H

Escape point=- KENSEENIGEN I:Machine org
2:Free point

Spindle stop= EEEER1:Yes
Program end = DA 1:Yes

EDIT

LSK RDY
modi1 1y ]_,] }
EXIT ANUA NTER

. S

4 ™

**kESCAPE%* FACE FREE FIN T4 0PB90 NeBOO
Nigd@el X2.4 2Z2.@8:

N14B2 GOO G4l 20
N1403 G&ai X.7 F.e84d:
B

Escape point= Ozxt. org/i1:Machine org
X = I.K
. % Z
I = —_ .
ke -
EDIT LSK RDY
modify
EXIT ANUAL} ENTER
. J
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3.15.7 Quter Diameter (Q.D.)
Finish Turning

(1) Variable turning
menu.

Select "2 O.D. ",

Depress |ENTER

key.

(2) Detailed turning
menu.

Select "2 O.D. fin".

Depress ENTER!

key.

(3) Set approach data.

Depress ENTERI

key.

*x MEND *% OBoRe NOOBO
N1483 GBI X.7 F.824:

l:ildBd G4e;
N14es;

é ™

H Face 2 0.0 3 1. b

R R

aGrdovels Drill|sThread

i = Wiy
EDIT LSK RDY
modily l

l END | , EXIT NUAL| ENTER

4 N\

*% MENU #x% Dobdd NOBR@
N1403 GO1 X.7 F.pea:

N1404 GAD:
N1495;
[ /]

\_ _/

B O.D |2 O.D |3 Free|4 Free
rough fin rough fin

— ) G770 :=;j G70Nou

EDIT LSK RODY

PROCES
END EXIT SEARCH| pMANUAL NTER

N /

7

**kAPPROACH%* OD FIN 00203 NDOBG

N1483 G@l X.7 F.geaq.

\

EDIT LSK RDY .
modily
EXIT hANUAL NTER

\-

N14da Gad.

N14@5;

B
Approach X= 4.1p00 Gear=JNER-1:High

= . BP0 2:Low

Tool no = 494 Tur o~ NEIRNRER
Surf speed= TO8 l:Reverse
Spin speed= 0il =FEN/1:0ff
Spin max = 4008 Work=0:R- TEER-2:Gff

/
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{4) Set escape "0: Ext

org".
Depress |ENTER
key.

3.15.8 Inner Diameter (1.D)
Finish Turning

(1} Variable turning
menu.

Select "3 I.D.".

Depress ENTERI

key.

{2) Detailed turning
meni.

Select "4 Free {in"

Depress [ENTER

key.

- N

*xESCAPE*% OD FIN T4 0000 NBOBO
N2281 X4.1 Z.08;
N228e2:

N22@3 G7e P2103 Q2184:;
B

Escape point= 0:Ext org/l:Machine org
o SN

Spindle stop=
Program end =

EDIT

LSK RDY
modidly
EXIT NUAL] [ENTER

. /

- p

*xk MENU #% 000D Naook

N2284 G551
G48.

N22@e5 Mal:
H

1 Face |H O, D. 3 I.D.

4Groove |5 Drill|6Tkread

= R ¥ ey

ED

IT LSK ROY
modilyw
END EXIT [MANUAL] ENTEER

o

/

% MENU ##% 0POPY NBORA

N2284 GS51:
6ao;

N22@5 meél;
a

~

1 I.0. (2 I.D. Free{4 Free
rough fin rough fin

—3 | Gr0 | T3 |c70Nen

L

EDLIT SK RDY
PROCES
‘ END ‘ I EXIT ] SEARCH| [mnuaa ENTER

v
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(3) Set approach data.
Tool no. = 0505

Depress IENTERI

key.

(4) Set escape.
Select "0: Ext org".

Depress ENTERI

key.

3.15.9 Groove Rough Turning

(1) Variable turning
menu.

Select "4 Groove',

Depress ENTERI

key.

~ D
*¥APPROACH*¥% ID FREE FIN 0Bges3 NORRO
ﬁ2204 G51:
G49;
N228S MO1.
;]
Approach X= . 7600 Gear-DFKFE-1:High
2= . B98 2:Low
Teol no = 9484 Tur n=IEFRRIINEY
BSurf speed= 700 l:Reverse
Spin speed= Oil ~HAA 1:0ff
Spin max = 4989 Work-IER-1:L-2:0ff
EDIT LSK RDY
modify
EXIT ANUATL HTER
e S/
*¥%ESCAPE%®% ID FREE FIN TS5 Coerd NOeBe
N3402 GO G4l X1 .24;
G@l X.868 2-.1 F.pB4:
Z—-1.8:;
N34@3 X.7;
. |
Escape point= DRCICDMEERE 1l:Machine org
2:Free point
Spindle stop= IR/ 1:Yes
Program end = BENEER/1:Yes
EDIT LSK ROY
| ,| modify
EXIT MIAMNUAL) NTER
s ™
#% MENU *xx% 0PBEZd NOBOR

N34e4 GOB Z2.16;
G51:

Gao . .
N3405 M8t
H

1 Face 2 0, D, B I.D

IRt

4Groove {5 Drill {6Thread

0 e I B W sy

EDLIT

LSK
modilfy LI
] END | | EXIT “ANUA NT

RDY
ER[

/
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(2) Detailed turning e ™
ment.

Select "1 O.D.".
N3424 GBO Z.16;

] G51;
Depress |ENTER Ga1:

key. gaaaS Mol

x% MENU %% 0008 NOLGED

O.D. |2 O.D. |23 Faceid4 Face
ETOQOVE gEroove
R 2 =

5 I.D. |6 I.D

_!1_ ETDOVE
o fin
EDIT LSK RDY
PROCES ‘
rEND ‘ ’ EXIT 5 [SEARCH &VXANUALI IENTE:R
\ J
(3) Set approach data. e )
Approach X = 2.6 **APPROACH%% OD GROV ROUGH 0@B8S8 NBO0O
Teool no. = 060 5 )
Surf speed = 700 gg??d Goe 2.16:
Ga\;
Depress |ENTER N3485 Me1;
key. H
Approach X= Gear=0N¥L 1 :Hizk
Tool no = Z2:Low
Surf speed-= Tu r n =N
Spin speed= i:Reverse
Spin max = Ci1!l =FEEEML1-0Off
EDIT LSK RDY
mod:fy
] 1 EXIT nuall ENTER
\. J
(4} Set basic data. / ™
Depress [ENTER *%B. DATA*% OD GROV ROUGH T@6 0D@00 Neees
key.

N412® (0OD—- GROOVE-~ ROUGH)
Go@ ToGO6:

N4l@1l G98 S780 Me3:

B

Fin aliowance U = 89
w = [:1%}

Depth of cut o = 212153

Retreat = ae

No. of steps = 1

Feedrate F = 32

EDIT LSK RDY
modify

b exer | oo hanoad e |

- _/
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(5) Set finish shape.

(6)

(7)

Grov Width = 0.4

Bottom X = 1,6
Left Z = -2
Edge width=0.2
Right X = 2.4
+C-R = 0.1
Left X = 2.

+C~-R = -0.1
Edge R = 0.01

Depress !ENTER

key.

Set escape.

Select "2:Free
point".

Depress |[ENTER

key.

Input "Free point",

No other input is.
accepted because
operation is stopped
at turning end point.

Depress ‘EN TERl

key.

‘ )
X%SHAPE**% OD GRCV ROUGH T96 (023 NOBES

ﬁdlBB (OD— GROOVE- ROUGH}:
GA® TOGEBS6:
54101 G998 S7ee Me3:

GrovWidth= Right X =
Bottom X = +C-R =
Left Z = Left X =
EdgeWidth= +C-R =
Edge R =
EDIT LSK RDY
modily
EXIT NUA NTER
. J
- ™

**ESCAPE*®* OD GROV ROUGH Te6 08003 Neoap

NA1D2 X2.6 2-1.804;
Na183 G7S5 X1.608 Z-1.996
1.8 K.168 F.0032:

Eacape point= HEESEEEN¥Ll:Machine org
2:Free point

Spindle stop
Program end

EDIT

LSK RDY
r ] I EXIT | w }VIANUAL] IENTER ]
o J

-~ “
*%¥ESCAPE%* OD GROV ROUGH TB6 00000 NDORQ

NA182 X2.6 Z—-1.884;
N4183 G75 X1.608 Z—1.996
1.08 K.16 F.0@32:

Escape point= (:Ext org
4 o

P Slellnd

/1:Machine org
= in

LK

\f)//"x. A
EDIT __LSK RDY
[ l | EXIT—| w LMANUALJ IENTER }

E S
[T

. /
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3.15.10 Groove Finish
Turning

{1) Variable turning

menu
Select "4 Groove'".
Depress |ENTERI
key.

{2) Detailed turning
menu.

Select "2 O.D.

groove fin".

Depress |ENTER

key.

(3) Set approach data.

Depress |[ENTER

key.

*¥ MENU *% oBeve Neoeo
N4104;
NA4185;
H
1l Face 2 O, D. 3 1. D,
BT I O
BGroove |5 Drill{8Thread
U o= |
EDIT LSK RDY
modaily
END EXIT NUA HTER
. _/
- “
*¥ MENU %% 0poRg No2oo
Naiea;
N4185;
H
B O D |2 O.D, |3 Facel|4 Face
groove groove
r fin q fin
5 I1I.D. i6 I.D,
HpE groove
e fin
LSK RDY
[eno || exar | [EEREER] branvad) lenren |
END EXIT SEARCH| MMANUAL| ENTER
\ J
4 ™

NA1@4;

*¥APPROACH®® OD

GROV FIN

Cooee Neepowe

Na185;
H
Approach X= 2.60P0 Gear-SER " 1:High
Tecal no = Bp6a6 2:Low
Surf speed= T8 Tura -1
Spin speed= l:Reverse
Spin max = Oil -/ 1:0ff
EDIT LSK RDY
modifly
I l ! EXIT ’ hmi L/LANUALI NTER
\. A/
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(4) Set the data of finish
tools.
Rough and finish tools
are same, s0 depress

[ENTER]| key.

{5} Set escape.
Select "0: Ext org".

Depress |ENTER

key.

3.15.11 Threading

(1) Variable turning
menu.

Select "6 Thread"

Depress ENTER|

key.

- D

RESHAPE®E OD GROV FIN TOE 0002 NYVYQO

&42@8 (0D~ GROOVE- FIN):
GP2 G4B TOBR6!:

NAZ281 G958 S700 MB3:

H

EdgeWidths=

. 2008

Edge

106

EDIT LSK RDY
T e | BB b e |
EXIT AHITAL HTER

-

™

*¥ESCAPE®% 0D GROV FIN Tes 08B0 NOROO
GB1 X2.1884 2-1.8:

X1.6:

2-2.:

gazaa Gép X2.6 We.es:

Escape point= 0D:8xt orgs/l:Machine org

D22 L alnt

Spindle stop= R 1:Yes
Program eund =

ERIT LSK RDY
modsfy
EXIT NUA NTER
. v
e ™

*¥ MENU *¥ oceepd NoBga
N42e4 GPB X2.6 We.05;

N4285 GS51:
:dZBB HMel1:

N

1 Face 2 Q. D. 3 1, D,
o o | ==
BGroove (|5 Drill [BThread
i = B Wy
EDIT LSK RDY
modily
END EXIT MANUAL| ENTER

/
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(2) Detailed turning

menu.
Select "1 O.D.
thread".

Depress ENTERI
key.

{3) Set approach data.

Approach X = 2.6
Approach Z = 0.1
Tool no. = 0707
Spin speed = 300
Depress [ENTER
key.

(4) Set finish shape.
Pitch = 0.08
End pos.Z = -1.0

Diameter = 2.4

Depress ENTERI

key.

a8 ™

*¥ MENU *% 0eebd NOBBO
N4204 GBBe X2.85 W .05:

?’44285 G51:
N4206 MO1:
B

oD (2 I.D 2 O, D j4 I.D
threadjtbhread taper taper

e | S | ]| =

EDIT LSK RDY
PROCES
l END i I EXIT I SEARcHl L{ANUAL.I iENTEF'. I
. /
4 ™
*¥APPROACH®% OD THREAD DoBBRe NBDoA
NAzZR4A G X2.5 WO .85:
N4205 G51;
Na42BEB MOt .
B
Approach X= Gear-0EEEd-1:High
Z= 2:Low
Teol no = Tu r n - ARERYR
Spin speed= l1:Reverse
Cil =M1 :0ff
Chamfer-0EWE 1 :0f1f
EDIT LSK RDY
| | EXIT | FFEEE] MANUA NTEF
. Y
e N
*%SHAPE®% CD THREAD To7? 0E09OB NUDBOO
Ge@ TQ7OT:
G97 S390 Me3:
M23:
NE1B1I X2.8 Z2.1:
H
Pitch 1st depth= . 149
Eand pos. Z Edge angle = B@

Diameter {28, 30, S5, 60, 80}

Height

wouono

EDIT LSK ROY

[ 1 | EXIT | M LVLANUALI {EIJTEF: i

. _J

-116 -



(5) Set escape.

Escape point =
0: Ext org.

Spindle stop = 1:Yes

Program end = 1:Yes

Depress |ENTER

key.

(6) Depress [END| key.

3.15.12 Drawing

Draw fhﬁsh'shape
with drawing func-
tion.

o _ D

**ESCAPE®#% OD THREAD ' Te7 (000@ Nappe

NB102:
NE1B3 G76 X2.2968 Z-1.6
K.8515 D.@14 E.BB ABD;

: | l1:Machine org
2:Free point

Escape point=

Spindle stop= FEEE
Program end = DR 1:Ye&c

EDIT LSK RDY
l | modily
EXIT AANUAL HNTER
o S
‘ N
*%¥ MENU %% oEReR MNOBed
NE1B4 GS1.
MB9;
T210 HMeS5S:
NB1iRS M30.
H

1 Face 2 C. D, 3 I.D.

S e

4Groove (5 Drill |BThread

| = e
EDIT LSK
modify
| END | ‘ EXIT l mi L‘LAI'JUAL

. S

RDY
|ENTE[~; |

4 ™

DRAWING 04820 NB16S

x - ‘1
| . o
'3 —_—T - e mm o —————— — i — — = — — — )
Z
"ﬁf% Lsfﬁrﬂnr] l__amt‘
A .
QPN | scave | sTart | BHEPE | kLear D’J
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4. CALCULATION FUNCTION

Depress the [CALC| key displayed at the bottom of the normal PROG function
screen and conversational mode finishing form screen, to display the following
calculation function menu screen.

The following menu is prepared in the calculation function.
(a)
(b)
(c)

Line/Line Calculates the intersection point of line and line.

Line/Circle ... Calculates the intersection points of line and circle.

[1 Point-Line]* Circle Calculates the contact points of 2 lines that
intersect one point and contact a circle. '

(d)

Line (angle)* Circle ... Calculates the contact points of a line of specified
angle and a circle.””

{(e) 2 Circles* Line ... Calculates the contact points of a line that contacts two
circles. -

(f) Circle/Circle Calculates the intersection points of two circles.

{g) [1 Point.Circle]* Line ... calculates the contact points of a circle that

intersects one point and contacts a line.

[LINE Circle]* Circle ... Calculates the contact points of a circle that
contacts a line and circle.

(h)

2 Lines * Circle ... Calculates the contacts of a circle that contacts two

lines.

(1)
(i} [1 Point-Circle|* Circle ... Calculates the contact points of a circle that
intersects one point and contacts another circle.

Two circles * Circle Calculates the contact points of a circle that

contacts two circles.

(k)

(1) Three points.Circle Calculates the center and radius of a circle that
intersects three points.
TI.IF, and

The "/" in the above menu represents "intersections”, "intersects"

e "C()nta.CtS Il'

(a) to (f) are displayed on the first page of the calculation function menu
screen, and (g) to (1) on the second page. The pages can be changed by
depressing the page key.

Depress the RETURN! key to return to the previous screen; the
program screen or interactive finishing form screen.

-

CALCULATE

INTERIECTION POINT

\

(MENT

LINE/CIR [IP-LINE] *CIFK
. /--——\\ -‘_:>N--_\ e
j {‘%
S -
LINE (a" ) ®%*CIR 2CIR¥LINE CIRSCIR
BN

()

l IENT:EXI

/
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E;LCULATE INTERSECTION PCINT (MENU)

EVERSEIETET (L INE CIR] *CIR 2LINE®CIR

[1P-CIR} #*CIR 2CIR*CIR 3F-CIR

TR ()

. J

The calculation is made by the following operation.

4.1 INTERSECTION POINT OF LINE AND LINE

(1) Depress the page keys, the cursor keys, or the E

key on the calculation function menu screen, to move the cursor to

*line/line" . Then, depress the ENTER key. The intersection point calculation
{(setting) screen as shown in the figure is displayed.

- ™
CALCULATE INTERSECTION POINT (SETTING)

LINE/LINE N
LineAB A*pulntﬁ

B =
LY o

A
< o

B-pointX

Angle
. Parall
LineCD C-poin

e ot
S RN

D-poin

Angle
Paralle

T
i
| | |
EDIT 1L SX Bné
- EXIT MENU lkLEAR H <> | NSWE

. v

LTI U | TR T S TR TR |

Enter the coordinates using the program coordinate system of the drawing.
The answer is also calculated in the same program coordinate system.

{2) Enter the data as follows.

Two coordinate points or one coordinate point plus angle must be entered
to express a line.
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(a)

(b)

(c)

(d)

(e)

(f)

Enter the X coordinate of point A,

For example, operate as follows, to enter "10.0".

Depress the r1 ] 7] |wn| keys in that order.

The | U | key can be used to enter the incremental amount from the

current setting. For instance, depress the following keys to set "20 mm"
2 '.E } ‘wn

Depress ' u wh|, to set the X coordinate of the current form, only

Py

smaller than the current value; U -

when called up from the conversational finishing form screen. Depress

when called up from the program screen, to set 0.

The cursor moves to the "A point Z" position after input.

Enter the Z coordinate of the A point.

The |W /| key is used to enter the incremental amount from the current

setting.

Depress IW WR| to set the Z coordinate of the current form, only

when called up from the interactive f{inishing form screen.
The curscr moves to the "B point X' position after input.
Enter the X coordinte of the B point.

The cursor moves to the "B point Z" position after input.

Enter the Z coordinate of the B point,
The cursor moves to the "angle a°" position after input.

Enter the angle a°.

The clockwise direction toward the Z-axis is the positive direction of the
angle. The range that can be input is -360° to 360°.

However, there is no need for input when two points passing line AB are
input. Input the angle, only when either point A or point B is not input.

Input the parallel move amount.

Parallel move of the line for the preset value is performed, also
considering the sign. If the setting value is positive, it moves to the
Z-axis + direction, if it is negative, it moves to the Z-axis - direction.
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For example, in the following (a), (b}, set 10.0 for parallel movement of line 1
te 1'. set -10.0 for parallel movement of line 1 to 1". (The setting value is
the move distance in the perpendicular direction of the line.)

Note that lines parallel with the Z-axis are moved to the X-axis + direction
when the setting wvalue is positive, and to the X-axis - direction when the
setting value is negative. (Example (¢))

! ¢ PARALLEL MOVE OF
// LINE ¢ LINE ¢ \\ THE + SETTING
,/ g p ” \\\ ------------------------ 7 ’
f/ - . kS F
— 4 - Y *
G/, \ \ LINE ¢
> S ¢ 100
e e 9 5 o p
PARALLEL MOVE OF 5 \
N PARALLEL MOVE OF
THE — SETTING

,\ THE — SETTING N
// A

PARALLEL MOVE OF THE + SETTING ‘\

X+
L—z+ (a) I—‘Z+ (b) L‘“ (c)

After the input, the cursor moves to the "line CD C point X" position.

(g) Input the values for line CD, in the same manner as for line AB.

(h) If correction is needed, use the cursor move keys or the | wn

key to move the cursor,
(1) Depress the key to clear the item at the cursor position,
(j) Depress the [ANSWER| key.

The answer as well as the input figure and the answer point "." are
displayed. When the line was specified by coordinate input of two points,
the angle is also calculated, to rewrite the correct value of angle a°.

\

ﬁALCULATE INTERSECTION POINT (SETTING)
LINE/LINE . 1.1

EDIT LSK Ri}ﬁ
EXIT ! MENU l ICLEAR I <> NSWE
.

/

(k} Depress the [ < > keys to display the setting value again. The setting
value can be corrected, if so desired.
After correcting the setting value using the numeral keys plus |wr|,

depress the [ANSWER| key to display the result of calculation.
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- ™

Angle
. Parall
LineCD C-poin

e

CALCULATE INTERSECTION POINT (SETTING)
LiNELINE ) 1/ 1
LineAB A—poxnt%

B-pointX
Z-

a2
1
tX a8
D-poifitX T
A/?r{z ol
ngle b =
//// Parallei = 1
X: 32.9768/
Z: 34,639

-

ERT ; LSK RD:
EXIT | | MENU !kLEAR ] < NSWE

J

(1) Depress the IMENU| key to return to the "caleulation function (menu)”
screen.

(m} Depress the [CLEAR! key to clear the setting value, and to return to the

display of 4.1 (1).

(n) Depress the |RETURN! key.
After returning, depress the following keys on the interactive finishing

form screen, to display the following.

WR

calculatio

B

WR

(3) Notes

in this order to display the X coordinate of the result of

in this order, to display the Z coordinate.

(2) When there are not enough items to calculate the intersection point.

"Setting item insufficient” is displayed.
Refer to the following table for details on the input pattern.

Point A X ! Point A Z | Point B X | Point B Z Angle Remarks
O O O O
O @ @
O Q O
o o |mo
o R
o o | =
o | o |wom
O O @ O O Angle olfsel

Input can be made by the pattern of the above table,
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Supply the missing items.

Parallel with the Z-axis

Parallel with the Z-axis

Parallel with the X-axis

Paraliel with the X-axis



(b)

(c)

When the angles are specified in the Remarks column of the input pattern,
the specified angles alone can be input.

If no intersection point exists as a result of calculation by the input
value, "intersection operation error”’ will be displayed.

The answer calculated by the calculation function is effective until the
calculation function [ANSWER| key is depressed next. The answer will
otherwise be kept unless the power is turned off.

The previously calculated answer and angle of the line can be used in the
calculation function as follows, as long as the [ANSWER| key is still not

depressed.
|X| wR |, Z |WR|, A‘wn], B WR

4.2 INTERSECTION POINTS OF LINE AND CIRCLE

(1)

(2)

Depress the page keys » the cursor keys » or the

key in the "calculation function (menu)” screen to move the cursor to the
"LINE/CIR" position.

Depress theIE—N’Iﬁ key.

The following screen appears.

( I
CALCULATE INTERSECTION POINT (SETTING)

LINE/CIR
LineAB A-pointX

(T
|
Ob
\\\ /
}/f_’

B-pointX
Z

Angle a”
Parallel

CircC Center %
Radius R

EDLT LEK _Rﬂi
EXIT ’MENU CLEAR <> NEWE
\ Y,

Enter each item in the same manner as Par. 4.1, "INTERSECTION POINT OF
LINE AND LINE". Enter the center X, Z coordinates and radius R as the
circle data. ’

Warning appears if any one of these three is missing, and no calculation
can be made. when the radius R is displayed in capital letters in the
input item display as in this menu, entering a negative value for the
radius will cause a warning.

Depress the 'ANSWER| key. If two intersection points are output, two
answers, "POS1" and "POS2" are displayed. The page is displayed at the
upper right position of the screen.,
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(a)

(b)
(c)

(3)

' ™
CALCULATE INTERSECTION POINT (SETTING)
LINESCIR P
%: 23.842:PO52  X- 34.838
Z: 3.327: Z: 12.878
S
EXIT [MENU CLEAR ]i <> [ENSWEE

The curscr appears first at the "POS1" position.

Depress the page keys to move the cursor between "POS1" and

"POSZ2", The cursor position intersection point will be displayed on the
screen by a ".".

set the cursor at the intersection that is needed.

Depress the |RETURN/ key.

Thereiore,

Bepress | X wr| in this order in the returned screen,

|wa}or Z

to display the coordinate of the intersection point selected in (a).

Notes

Same as the notes for Par. 4.1.(3).

4.3 CONTACT POINTS OF LINE INTERSECTING ONE POINT AND A CIRCLE

(1} Depress the page keys, the curser keys , or the

|

key in the "calculation [unction (menu}" screen to move the cursor to the

"[1P-LINE | * CIR" position.
Depress thel ENTER lkey to display the following screen.

4 ™

CALCULATE INTERSECTION POINT
[IP-LINE] %CIR
Point-A

(SETTING)

(]

CircB Center

Radius

Wi b
nnan
|m\\
Sy

\7

EDRDIT LSK RD%
!EXIT i,MEKU iCLEAR <> NSWER

. S
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(2)

(3)

(a)

(b)

(4)

Enter the 1 point and circle, in the sdme manner as Par. 4.1, "INTERSECTION
POINT OF LINE AND LINE" and Par. 4.2, "INTERSECTION POINTS OF LINE
AND CIRCLE".

If two contacts are calculated by depressing the [ANSWER| key, two
answers, "POS1" and "POS2" appear, and the page is displayed in the upper
right corner of the screen,

e ™

CALCULATE INTERSECTION POINT (SETTING)
{1P'LINE] #CIR 22

Esl X:

Z:

ED l 1L.SK Fﬂné
l EXIT | | MENU | ]CLEAR l [ <> | NSWE

. J

The cursor appears first at the "contact point 1" position.

Depress the page keys to move the cursor between "POSI" and

"POS2". The cursor position contact point will be graphically displayed on the
screen.

Therefore, set the cursor at the required contact,
Depress the [RETURNI key.

Depress | X

WR|0r Z [|wr} in this order, in the returned screen, to

display the coordinate of the intersection point selected in (a).

Notes
Same as the notes for Par. 4.1 (3).

4.4 CONTACT POINTS OF LINE OF THE SPECIFIED ANGLE AND CIRCLE

(1)

Depress the page keys , the cursor keys , or the

key in the "calculation function {menu)" screen to move the cursor to the
"LINE (a°) * CIR" position.

Depress the [ENTER! key. The following screen appears.
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s ™

CALCULATE INTERSECTION POINT (SETTING)
LINE {a” } ®#CIK

CircA CenterA

o
|
1

A
Z
Radius R
2

Line Angle

1L SK RQ.‘Rﬂ
EXIT rMENUIkLEAR%i <> | NSWE

\_ _

(2) Enter the circle and angle of line, in the same manner as Par. 4.1,
"INTERSECTION POINT OF LINE AND LINE" and Par. 4.2, "INTERSECTION

POINTS OF LINE A AND CIRCLE".
(3) Depress the |ANSWER| key. Select the result of the calculation in the same
manner as Par. 4.3, "INTERSECTION POINTS OF LINE AND LINE", and

refer to the answers.

. N

CALCULATE INTERSECTTION POINT (SETTING!
LIN®E {a” ) %CIR 242

7T

o

—
ip031 - 19.594 CREES X as.aas]
z: $2.419, Z: 47.560
EDIT SK RODY
PEXIT | MENU IELEAR I <« |lnswss
\ s

(4) Notes

Same as the notes for Par. 4.1 (3).

4.5 CONTACT POINTS OF A LINE THAT CONTACTS TWO CIRCLES

(1) Depress the page keys, the cursor keys, or the

key on the "calculation function (menu)" screen, to move the cursor to
T2CIR # LINE" position.

Then, depress the ENTER |key. The interseciion point calculation (setting)
screen as shown in the figure 1s displayed.
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(2)

(3)
(a)

(b)

(c)

(d)

(e)
()

. ™
CALCULATE INTERSECTION POINT (SETTING)
2CIR®LINE

CircA CenterA

s
Ex1T |1 MENU | leLEar <> |ENSWE§

- J

Enter the two circles, in the same manner as Par. 4.1, "INTERSECTION
POINT OF LINE AND LINE" and Par. 4.2, "INTERSECTION POINTS OQF
LINE AND CIRCLE".

Depress the |ANSWER]| key.

The (two) contact points of one calculated line are numerically and
graphically displayed.

Point (X, Z) on the left side of the answer field is displayed by ".", and
point (XX, ZZ) on the right side is displayed by "a".

4 ™
CALCULATE INTERSECTION PQINT (SETTING)
LCIR®L INE

EDIT LSK
EXIT ! MENU l CLEAR <> NSWE

\. v

The answer is a maximum of four lines (with eight contact points}. The
number of answers is displayed as the number of pages in the upper right
part of the screen.

When there are multiple answers, depress the page keys to

switch the answers from "answer 1" to "answer 4". The necessary contacts
are also displayed.

Depress the |RETURN]| key,
Z
display the left side coordinate of the contact pair displayed in (d).
‘ z H WR

Depress | X WRl or

wr! in this order in the returned screen, to

Depress | X || X 1 WR or’ 2 in this order to display the right side

coordinate.
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(4) Notes

- The two circles can be circumscribed, inscribed, intersected, or separated.
However, "cross point error" occurs if one circle is included in the other.

If two contacting circles are ianit, and a line that intersects the contact
points is selected, (X, Z) and (XX, ZZ) become the same.

+ See the notes for Par. 4.1.

(3) for additional details.

4.6 INTERSECTION POINTS OF CIRCLE AND CIRCLE

(1) Depress the page keys, the cursor keys , or the

key in the "calculation function (menu)" screen to move the cursor to the
"CIR/CIR" position.

Depress the ENTER | key.

The following screen appears.

/’

CALCULATE INTERSECTION POINT
CIRACIR

CircA Center

\

(SETTING)

eyl

Radius

CircB Center

ST B ks

HERLI

ey

Radius

WSK
gxit || mevu | kLEar 11 <> | ENSWEE'
.

S

(2) Enter the two circles, in the same manner as Par. 4.1, "INTERSECTION POINT
OF LINE AND LINE" and Par. 4.2, "INTERSECTION POINTS OF LINE AND
CIRCLE".

(3) Depress the |ANSWERI key.

The resultant calculation is treated as described in Par. 4.2
“INTERSECTION POINTS OF LINE AND CIRCLE".

4 p
CALCULATE INTERSECTION POINT (SETTING
CIR/CIR 272
//‘;ﬁ\
/ %
| >
%
POS X:— X: 91.347
1 ost Z:- Z: 58.673
ITZL'LIM___| LSK
EXIT [MENU I ICLEAR | r <> ’ENSWE:
. _J
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(4) Notes

Same as the notes for Par. 4.1 (3).

4.7 CONTACT POINTS OF CIRCLE THAT INTERSECTS ONE POINT AND CONTACTS A
LINE

(1} Depress the page keys , the cursor keys , or theEl

key in the "calculation function {menu)" screen to move the cursor to the
"[1P-CIR] * LINE" positon.

Depress the ENTER lkey. The following screen appears.

- 2
CALCULATE INTERSECTICON POINT (SETTING)
[1P- CIR} *LINE

Poiat-A X =SRNN C
Z = P
s
Lin2BC B-Pointf = ( ;
= i X =
Polntz = :‘l(—/:;s a
Angle a" =
. Paraillel = \\ K}
Circ Radius R = —

T
¥
4

EDIT LSK . . ._ARD_Q
EXIT MENU l LEAR <> IANSWE
N Y,

(2) Enter the point, line, and the radius of the coﬁtacting circle, in the same
manner as Par. 4.1, "INTERSECTION POINT OF LINE AND LINE". No
negative value is accepted as the radius of the contacting circle.

4 N

CALCULATE INTERSECTION POINT (SETTING
(1P~ CIR} #LINE 2 s 2

LPGS; X X : 2?.485!
Z: 7: 61.535
EQLT A sk Rni
EXIT ’ i‘dENU l ICLEAR I , <> I NSWE
A ' _

(3) Depress the IANSWER ke';[. Select the result of calculation in the same
manner as Par. 4.3, "CONTACT POINTS OF LINE INTERSECTION ONE POINT
AND CIRCLE", and refer to the answers.

(4} Notes
Same as the notes for Par. 4.1 (3).
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4.8 CONTACT POINTS OF CIRCLE CONTACTING A LINE AND CIRCLE

(1)

(2)

(3)
(a)

Depress the page keys , the cursor keys , or the

key in the "calculation function (menu)" screen to move the cursor to the
"[LINE CIR] * CIR" position.

Depress the IENTER key. The following screen appears.

e ™

CALCULATE INTERSECTICN POINT (SETTING)

{LINE CIR] #CIR
c“l/
f ﬁi.
B

LineAB A-PointX
A

P PSIN
[L T | B R T T

TircC Center

y=g

[[E="I |

Radiuvs r
A (Iascribe
Circ Radius

}

EDI LSK RD:
BEXIT !MENU IkLEAR |f <> I NSWE

. S

Enter the line, circle, and the radius of the contacting circle, in the same
manner as Par. 4,1, "INTERSECTION POINT OF LINE AND LINE" and Par.
4, 2, "INTERSECTION POINTS OF LINE AND CIRCLE".

Note that a negative value is also accepted in this menu, as the radius r
of circle C. When a negative value is input, the display of the inscribing
circle has priority.

Depress the [ANSWER] key.

The value of the two contact points on the circumference of one of the
answer circles as well as the inscribing points and the circle are dis-
played.

s ™

CALCULATE INTERSECTION PCINT (SETTING)

[LINE CIR}*CIR /EE@

EDIT WSK E__Eﬂé
,EXIT IIMENU ‘kLEAR [ <> | NEWE

\ _J

(b) Point (X, Z} on the right side of the answer field is displayed by ".",

and point (XX,ZZ} on the left side is displayed by "a",
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(c)

The answer is a maximum of eight circles (with sixteen contact points),
The number of answers is displayed as the number of pages in the upper
right part of the screen.

(d} When there are multiple answers, depress the page keys to

(e)
()

(4

switch the answers from "answer 1" to "answer 8"'. The necessary
contacts are also displayed.

Depress the [RETURN] key.

Depress | X WRI or | Z ||wa|in this order in the returned screen, to
display the left side coordinate of the contact pair displayed in (d).
Depress X| X wa,or Z |l Z||wrlin this order to display the right side
coordinate.

} Notes

* When the input line and circle intersect, there are a maximum of eight

4.

1

answer circles, but if they do not, the number of the answer is a maximum
of four, :

See the notes for Par. 4.1. (3) for additional details.

9 CONTACT_ POINTS OF CIRCLE CONTACTING TWO LINES

) Depress the page keys , the cursor keys , or theEl

key in the "calculation function (menu)" screen to move the cursor to the
"2 LINE % CIR" pesition.
Depress the IENTERIkey. The following screen appears.

- D

|
B-pointX

P :
LineCD C-po

EL I (I I T (A T TR TR TR T T ]

T O DAL PN

Circ Radi

| i |

E 1 SK
EXIT | | MENU | kLEAR | b oo | [;NSWE;j

. /

(2) Enter the two lines and the radius of the contacting circle in the same manner

as Par. 4.1, "INTERSECTION POINT LINE AND LINE".

(3) Depress the |ANSWER| key.

There are a maximum of four circles (with eight contact points). The
answers are handled in the same way as Par. 4.8, "CONTACT POINTS OF
CIRCLE CONTACTING A LINE AND CIRCLE".
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- ~

CALCULATE INTERSECTION POINT (SETTING;
2LINE®CIR

X: iB8 .6641 XX 73.497
Z: 63 .53t LA B?.215|
EDIT LSK _R.D;
EXIT MENU kLEAR ] l <> t NSWE
. J

(4) Notes
See the notes for Par. 4.1.(3).

4_10 CONTACT POINTS OF CIRCLE THAT INTERSECTS ONE POINT AND CONTACTS
CIRCLE

(1) Depress the page keys . the cursor keys , or the

key in the "calculation function (menu)" screen to move the cursor to the
"[1P.CIR ] # CIR" position.
Depress the |[ENTERIkey. The following screen appears.

4 ™

CALCULATE THTERSECTION FOINT {(EETTING
{1P-CIR] ®CIR
A—-Foint a

[l

CircB CenterB

Radius |
(Tnscribe

WT NG
i peiin

Circ FRadius

] SK
l EXIT l MENU ‘CLEAR | I <> | {ANSWEF:]
N J

(2) Enter the 1 point, circle, and radius of the contacting circle, in the same
manner as Par. 4.1, "INTERSECTION POINT OF LINE AND LINE" and Par,
4,2, "INTERSECTION POINTS OF LINE AND CIRCLE".

Note that a negative value is also accepted in this menu, as the radius
r of circle B. when a negative value is input, the dispaly of the inscrib-
ing circle has priority.
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(3)
(a)

Depress the [ANSWER] key.

The value of the one contact point on the circumference of one of the
answer circles as well as the inscribing points and the circle are
displayed. Point (X,Y) is displayed by ".".

- N

CALCULATE INTERSECTION POINT (SETTING)
{1P-CIR] ®*CIR 174

\

X:=— BS.
Z: 25

EDIT SK RD§
ex17 | | menv | kLear | <> NSWE
.

S

(b) The answer is a maximum of four circles (with four contact points), The

{c)

(d)
{e)

(4)

number of answers is displayed as the number of pages in the upper right
part of the screen.

When there are multiple answers, depress the page keys to

switch the answers from "answer 1" to "answer 4". The necessary
contacts are also displayed.

Depress the | RETURN| key.

Depress or Z [lwr|in this order in the returned screen, to

display the coordinate of the contact displayed in (c).

Notes

- The position of input point A is acceptable for either in or out of the input
circle B, : ’

+ See the notes for Par. 4.1,.(3) for additional details.

4.11 CONTACT POINTS OF CIRCLE CONTACTING WITH TWO CIRCLES

(1)

Depress the page keys » the cursor keys , or the

key in the "calculation function (menu)" screen to move the cursor to the
"2CIR * CIR" positon. :

Depress the [ENTER key. The following screen appears.
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(2)

(3)

4 ™

CALCULATE INTERSECTION POINT (SETTING)
2ZCIR%CIR
Circs Centera X

Radius .
(Inscrib

CircB CenterB
Radius

. {Ingcrib
Circ Kadius

1K L\__RD_Q
[ Exrr [ mewu Loeear || <> |lanswe
\_ J

Enter the radius of the two circles and the contacting circle, in the same
manner as Par. 4.1, "INTERSECTION POINT OF LINE AND LINE" and Par.
4.2, "INTERSECTIION POINTS OF LINE AND CIRCLE".

Note that a negative value is also accepted as the radius r of the two
circles. When a negative value is input, the display of the inscribing
circle has priority.

Depress the [ANSWER| key.

There are a maximum of eight circles (with sixteen contact points). The
answers are handled in the same way as Par. 4.8, "CONTACT PQINTS OF
CIRCLE CONTACTING A LINE AND CIRCLE",

- 2

CALCULATE INTERSECTION POINT ({SETTING
ZCIR¥CIK 2/8

-
F- Y I
I

BN (

B

NUl

e |

80
rapd
M5

ERIT LSK RDY
|EKTT lIMENU |CLEAR 1 <> IENSWEQ
. /

{4) Notes
+ No warning will be given nor will the priority be assured when negative

values are input as the radius of the input circles when such input should
not be made (for example, when the two circles intersect, but one radius is

input by negative value, while the other is input by positive value).

See the notes for Par. 4.1.(3) for additional details,
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4.12 CENTER POINT AND RADIUS OF A CIRCLE THAT INTERSECTS THREE POINTS

(1} Depress the page keys , the cursor keys , or the |wn

key in the "calculation function (menu)" screen to move the cursor to the
"3P-CIR" position,

Depress the '/ENTERIkey. The following screen appears.

- ™
CALCULATE INTERSECTION POINT (SETTING
IPH*CTIR
Point-A X =
7 =
Poiat-B X =
7 =
Point-C X =
7 =

EDIT LSK RDQ
EXIT ||MENU |kLEAR || <> l NSWE

N J

(2) Enter the three points in the same manner as Par. 4.1, "INTERSECTION
POINT OF LINE AND LINE",

(3) Depress the |ANSWER| key.

The circle that intersects three points is desplayed. The center
coordinate (X, Z) and the value of the radius are also displayed.

4 ™\
CALCULATE INTERSECTION POINT (SETTING
3P¥CIR 1.1
o
Ve
% 69.365 |RADIUS : 49.156
l i: 54.856 l
EIDJ;| LSK ‘ROY
EXIT I MENU I ICLE‘AR J | <> | lANSWErJ

. S/

(4) Depress the |RETURN| key.

WR

Depress the | X keys in this order in the returned screen, to

display the X coordinate, and | Z }WHJ to display the Y coordinate of

the center of the circle. Depress @ wnlin this order to display the
radius of the circle.

(5) Notes
See the notes for Par. 4.1.(3).
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5. PROGRAM MODIFICATION

5.1 PREPARATIONS FOR MODI{FICATION

(1) Enter the interactive mode for program modification.
{2) See par. 3.3.

Inthe interactive mode, the following display will appear.

If the program is found at the dialog, the program number is diaplayed
in the position "Program number"” and the program comment at the position
"Comment"” as shown on this display.

~
*% PROGRAM NUMBER ##% ORpPER NOBDO
El Old Data
2 New Data
Program number = 18@8
Comment = {(YASNAC
MEMORY LSK RDY
!END |r H H HENTER'
e A

(3) Move the cursor to the "Old Data,"” and depress the |ENTER| key.
The program number will blink on the display.

(4) If the program number and comment are changed, rewrite them and depress

the I ENTER | key.
5.2 MODIFICATION PROCEDURE

The procedure for program modification is executed the same as the displays in
Sect. 3. You can modify only the desired process without performing any
unnecessary operation.

5.2.1 Modifying the Blank Data
(1) Modifying

(a) Use the , or the | wa| key to positien the cursor to the item to be

modified and enter new data.

{(b) Depress the |[ENTER| key.
{2) Not modifying

Depress the |JENTER| key.

5. 2.2 Selecting the Variable Turning Menu (End Facing, O.D. Turning, etc.}

This display branches to modification of a previously input process and to
insertion of a new process.
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5.2.

(1)

(a)

(b}

(2)
(a)

(b)

{c)

(d)

(3)
(a)

{b)

2.1 Medifying a Process (% mode is used.)

In this procedure, an existing NC program is deleted in order to create a
new NC program.
First select the variable turning menu to be modified.

Use the . » or the key to position the cursor to the turning

menu to be modified.
Depress the key to set "Modify" and depress the ENTER[ key.

insert
The detailed turning menu will appear.

Selecting the detailed turning menu (rough turning, finishing, etc.)
Use the , . or the wal key to position the cursor to the turningﬂ
menu to be modified.

Depress the [ENTER| key. If the process is not found, a message "Data to
modify does not exist” is displayed.

The system searches for the preset turning block automatically and displays
the target program in the program area at the top of the display. The
approach setting display appears.

Notes

(i) If the same process is used at more than one location, the process found
by the search is the first process.

(ii) All process range is identified by a sequence number.
If a sequence number has been enterd manually during the process, the
process modification may not be accomplished properly.

(iii) If an interactive programming is manually edited by NC and then
interactively edited for transfer, the transferred program will not reflect
the manual editing.

Modifying the approach
Modifying the data

(i) Use the . or the E’ key to position the cursor to the item

to be modified and enter new data.

(ii) Depress the ENTER key. The previous NC program is deleted and a
new approach NC program is created.

Not modifying the data
Depress the |[ENTER| key without changing the approach data.
The same NC program as the previous one is created.

The basic data detting display will appear. When "threading™ or
"drilling" is instructed, the display changes to the finishing shape
display. When "finishing" is instructed, the display changes to the
escape setting display.
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{4) Modifying the basic data
(a) Modifying the data

Enter new data and depress the m key.
{b) Not modifying the data

Just depress the | ENTER | key. Then the display changes to the finishing
shape display.

(5) Modifying the finishing shape
(a) Modifying the end facing, O.D./I.D. turning

The modify mode is initially set on this display. To modify the finishing
shape, see (5),(6) and (7) in par. 3.9.1.

If no data is to be modified, depress the |ENTER [key. The display
will change to the program insert display.

(b) Modifying the grooving, drilling, or threading
Modify by referring to par. 3.9.2, 3.9.3, or 3:9.4.

After the modification, depress the | ENTER | key.

If no data is to be modified, depress| ENTER | key.
Then the display will change to the escape setting display.

(6) Inserting a program

Depress the [ENTER| key whether or not the modification has been
completed. The display changes to the escape setting display.

{7) Modifying the escape

{a) Modifying the data
Enter new data and depress the | ENTER | key.

(b) Not medifying the data

Just depress the |[ENTER| key. The system returns to the variable turning
menu setting display.

(8) Precautions
- The cursor in the variable turning menu list is not displayed.

- If thel ENTER | key is depressed when there is no process, a message “Data to
modify does not exist” is displayed.
- Any changes in a part exceeding 36 processes are not acceptable.

- If several processes with the same menu number in the process list exist, any
process closed to the beginning of the program is deleted. After that, the
process list may not be able o correspond to the programs.

+ When a process which exists in the process list but not in the program Iis
specified, the cursor at the upper part of the screen points to the beginning
of the program at the time when the [ENTER key is depressed.

- When any changes are made in this function, the datailed turning menu is not
displayved. The screen is changed to the approach display.

. When the interactive mode is entered in new data editing and then the variable
turning menu is returned, process insertion 1s always selected.
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5.2.

(1

(a)

(b)

(2)

(a)

(b)

(c)

(3)

(4)

2.2 Inserting a Process ( mode is used.)
A new NC program may be inserted at the cursor location.

For example, this procedure is used to insert grooving between O.D. and
I.D. turning or to add threading to the end of the process.

Use the , or the ﬁ key to position the cursor to the machining

WR
|

menu to be inserted.

dif
Depress the key to set "Insert" and depress the IENTERI key.

insert
The display will change to the detailed turning menu display.

Selecting the detailed turning menu (rough turning, finishing, etc.) and
searching for the process

Use the ) or the key to position the cursor to th; turning

menu to be inserted.

Search for the insert location.

Depressing the ’ggggg‘gl key causes the system to search successively for
the beginning of the processes.

Having searched to the end, the system starts searching again from the
beginning of the program.
Depressing the | MANUAL | key reverses the key indication, which makes

available the cursor keys and at the top of the display.

Depressing the ' MANUAL | key again resets the indication.
Position the cursor to the insert location using these functions. The
program will be inserted after the cursor,

Depress the I ENTER | key.
The display will change to the approach setting display.

Inserting the approach

Input the necessary items and depress the I ENTER | key.
The display will change to the basic data setting display.

If threading or drilling is instructed, the display changes to the finishing
shape display. If finishing is instructed, the display changes to the escape
setting display.

Inserting the basic data

Input the necessary items and depress the ENTERI key.
The display changes to the finishing shape display.
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(5) Inserting the finishing shape
(a) Inserting the end face, 0.D./I.D.turning

Set the finishing shape by referring to par. 3.9.1.
The display changes to the program insert display.

{(b) Inserting grooving, drilling, or threading

Set by referring to par. 3.9.2, 3.9.3 or 3.9.4.
The display will change to the escape setting display.

(6) Inserting a program

Depress the ENTER| key. Check the location where the program is to be
inserted. The display will change to the escape setting display.

(7) Inserting the escape

Input the necessary items and depress |ENTER | key.
The system will return to the variable turning menu setting display.

{8) Precautions

- When the variable turning menu is returned after inserting the process, the
cursor always points to the one next to the process which has been currently
created.

- For process insertion, even when the same menus exist in the process list, the
process is inserted in front of the position indicated by the cursor.

« I[f the number of processes exceeds 36 after process insertion, they exist in the
program but are not displayed in the process list.

- If the variable turning menu display is returned after insertion of the 12th or
24th process, the next page (the second page for 12th process and the third
page for 24th process) is displayed in the process list.

- The cursor in the variable turning menu is moved by numerical keys 1 to 6 or
the /WRlkey. The cursor in the process list is moved by the cursor keys. Two
cursors move independently.

5.2.2.3 Deleting a Process.

By specifying a process and performing deleting operation, the process part
specifiedby the program under interactive ediling can be deleted.

{1) Procedures

(a) When the variable turning menu is displayed in the interactive mode, depress
the [DELETE 'key. Then the [DELETE lkey is displayed in reverse and the
cursor appears in the line of the variable turning menu in the process list.
(Hereafter, this status is called process deletion mode.)

A message “move the cursor and push IENTERI|key” appears.

;" ™

% MENU %% . 0000 NEBBd

NE104 G51:
Mes:

TE100 MeS:
gBlBS HM38a:

1 Face 2 Q. D 3 I.D.

4Groove |5 Dril:i |BTkread

LT &3 I

EDIT LSK RDY
modily
fEND I | EXIT l M LLANUALl !EI‘JTELE—‘ l
\. )
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(b} Move the cursor to the process to be deleted by using the cursor key or

(c) Depress the [ENTER|key.

(1) When the rough turning process is specified, especially when its finishing
' process exists, a message "Finish process is deleted too, OK? (Y /N)” is
displayed.

{1i) Other cases
A message “Are you sure? (Y, N)” is displayed. The beginning of the
specified process displayed in the. program display at the upper part of
the screen.

(d) Depress the [Y lor [N] key.

When the [Yikey is depressed

The finishing process corresponding to the specified rough turning process in
(i) above is deleted.

For example, in the status shown in the figure, move the cursor to 4.1 (O.D.
groove rough turning) and depress the [ENTER|key and the Y]key in that
order. Then the process of 4.2 {O.D. groove finishing rough turning) is deleted
at the same time. In the (ii) above, only the specified process is deleted.
After deletion, the process deletion mode is released automatically. That is,
the cursor returns to the process menu list and the IDELETE |lkey returns to
its former status.

If any key other than the Mkey 1s depressed, the process deletion mode is
released.

(2) Other operations

* To release the process deletion mode, depress the [DELETE|key.

- If the process list covers two pages, move the cursor in the process deletion
mode to display the second page.

(3) Precautions

- All process ranges are identified by the sequence numbers. If a sequence
number is input manually during the operation, the data may not be changed
correctly.

+ To delete the rough turning process and finishing turning process simultaneously
( (1) (c) (i) abovel, any other process can exisl between them and the
finishing turning process corresponding to the rough process.

* By executing the process deletion, the form data on the process is also deleted
in addition to the program.

* When several processes with the same menu number exist in the process list, the
process closed to the beginning of the program is deleted. After that, the
process list may not correspond to the programs.

N
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5.3 ENDING THE PROGRAM MODIFICATION

After the modification of the target process, depress the | END | key.
The system ends the program modification and exits from the interactive mode.

NOTE
- Suppose the system ended after modifying the old data during operation
in the memory mode. The modified data are not written to memory at the
time the system ended. The data will be written to memory at the end of
operation.

- When any other function key is deressed to display the variable turning menu
again in the process deletion mode, the process deletion mode 1s released.

- When a process which exists in the process list but not in the program is
specified, the cursor at the upper part of the screen points to the beginning
of the program at the time when the [ENTERlkey is depressed.

- After creating more than 36 processes, the number of process is still 35 even

by process deletion. The processes after the first 36 processes are not displayed
in the process list.

- By depressing the IDELETEkey when there is no process, the process deletion
mode is entered but a message "Data to modify dose not exist” is displayed
at the time when the ENTER| key is depressed.

In the following cases, the program at process deletion becomes faulty.

(i} When the sequence of the interactive program is changed
(i) When the final block (MOl; or M30;) of the process is changed
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6. DRAWING OF PROGRAMMING

The drawing function checks on the display the tracks of a program created by
the dialeg function. The drawing operation normally runs as follows:

Directory

ST/:;RT j

6-1 Setting 1

rawing an

YES

interactive
program?

NO

62 Setting of drawing

program

6+3 Command

l Entry into drawing mode

64 Btank set

63 Command

Entry into
drawing mode

YES

i

65 Clear drawing

l

66 Shape

I

67 Start drawing

68 Setting of drawing
range

Changing 1he
drawing
range?

NO

69 Setting 2

l Ending the drawing

END )
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6.1 SETTING 1

This drawing function is not enabled unless the program is executed in the NC
memory mode.
If the interactive programming is checked by the drawing, all machine motion
must be stopped {first before running the program. Therefore, set the data as
follows before entering the drawing mode.

The drawing can also be accomplished during actual cutting. In this case,
the machine need not be stopped. Therefore, skip this section.

(1) Depress the key.

The system ers the setting function mode.

(If not on the "setting" display, depress the mkey.)
(2) 1f the "DRAWING CHECK" is OFF: '

Use the cursor key , to position the cursor to the position

"DRAWING CHECK". The "DRAWING CHECK" will blink.

(3) Depress the key.

For items the drawing check, auxiliary function lock, dry run, and machine
lock, are turned "ON".

6.2 SETTING OF DRAWING PROGRAM

The operation in this section is not necessary for drawing an interactive
programming.

(1) Set the mode select switch to "MEM {memory)".
| = i |
(2) Depress the key.

The system enters the program function mode. If not on the "program”

display depress the | PROG | key.
The display shown at right will appear.

Two types of program displays are available in the MEM (memory) mode.

- A
PROGRAM 0o0Ea NORRO
[ ]
(ABS) (MODAL-G) T-NO:T@@0
X ) @ GB! GB9
pa @ GO7 G123 FEED:F . 2
Ga9 (rnch/rev)
(INC) Gaa
X . @ G37 ACTUAL:S @
zZ B G39 LIMIT:S @
GG7 COMMAND : S )
MEMORY LSK RDY
AUTO l |
<1| PROG DIR PROG CALC <> | =
N _/
Fig. 6.1
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‘Display showing the NC program and operation information (Fig. 6,1)

-Display showing only the NC program (Fig. 6.2)

These displays can be switched from one to the other by depressing the{< > lkey.
A drawing program can be established on either of these displays.

. R
PROGRAM 0PEED NEeee
H
MEMORY LSK RDY
<ﬂ| PROGI| DIR li 3338]| CALC |r7<> ID>
N J/
Fig. 6.2

(3) Enter the program number of the program to be drawn and depress the

cursor ke . The desired program will be searched.
b prog

e.g If the program mumber is "100," depress keys

’O ) .g "g and in this order.

1
To check the program number, depress the | DIR| key and check on the

directory display. The display will appear as follows. This effectively calls
up the program to be drawn.

*When the program is searched by the display of Fig. 6.1:

f )
PROGRAM 0B102 NOBBD
N419® (0D— GRODVE- ROUGH):
GPO GA@ TOEQ6;
(ABS) (MODAL-G) T-NO:TB0OB
X . @ GOl GB9
Z @ G97 G123 FEED:F . 5]
G99 {inch/rev)
{INC} Gae
X ; @ G37 ACTUAL: S 2]
Z 8 G39 LIMIT:S %]
GB7 COMMAND : S %)
MEMORY LSK ROY
<ﬂl PRDG|I DIR | PROGI[ CALGC ll <> lD>
N : /
Fig. 6.3
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-When the program is searched by the display of Fig. 6.2:

—

PROGRAM
0100,
GB8 G49 TBGe6;

NA1@4 GS1:

MEMORY

N41@@ (0D— GROOGVE— ROUGH);
NA1@! G956 S7T86 Me3;
NA1@2 X2.52 2—1.

NA4183 G75 X1.688 Z-1.886 1.68
K.18 F.Be32:

RDY
<ﬂi PROGI' DIR l[ gRDGl’ CALC <> |D>

~

CP100 NDooga

884 MeB:

LSK

\. _/
6.3 HOW TO ENTER THE DRAWING MODE
———
(1) Depress the key.
The system will enter the command function mode.
The display below will appear.
- ~
COMMAND 00108 NEDAYD
G NpBaR M
GAal G40 X . a R a
G887 G337 Z . 8 P &
G399 U . a Q a2
G839 GB7 W . 2 A 5]
GBS I . ? B )
G123 [ . (% a
F 2 D %]
E L a
S o]
T paBa G5as 5]
S(ACT? [%]
MEMORY ODLLSK RDY
|‘“ SUBP T
COM NEST ILIFEI’ DRANII I

J/
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(2) Depress the | DRAW | key.
The system enters the drawing mode.

The display appears as follows:

( N\

DRAWING apio NaBdo
X

L.,

MEMORY LSK ROY
<:ll SET [ ECALE ] ETART I EHAPE ] cLEAR |
. /

E) (LEFT MENU) and | » | (RIGHT MENU) become valid only when < [»
are displayed on the CRT display, respectively.

Depressing or | p } displays the reverse of the function.

On this display, two indications shown below are switched.

Lﬂlaggwl [scarel [svans] [ZATE] [crman DJ

tﬂl ol ”EXIT'DJ

If material data has been input normally, the drawing display appears.
If material data are either all 0 or not properly input, the display switches
automatically to the "BLANK SET" display.
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6.4 MATERIAL SETTING

(1

Depress the BLANK key.
The following display will be shown:

r ™
BELANK SET 02198 NOBRO
oD = 4. 2988
ID = . [2]
Length = 4.9080
Face. r_ = . 515]
Chuck., 1= . 4888 X
Len
C. 1 F. ¢
—1
********* F—————77 |OD
D

i e T e t e [ ey

. Wy

The displayed material data are transferred automatically from the dialog section
during interactive operation and material setting need not be done at this time.
If not in the interactive operation, the material data for the previous drawing
will be stored. The data should be rewritten by material data of the O number
to be drawn.

The material shape can be set by the following operation:

{a)

(b)

Enter "O.D."

ry

To enter "100 mm" for example, depress in seguence the l“] ) )

g,.'@.

and | wWR| keys.

The "L.D." starts blinking on the display.
See Notes in (2) for cast material.

Next, enter "I.D."

To enter "10 mm" for example, depress in sequence the , , and
keys.

The "Length" starts blinking on the display.

{c) Enter "Length,"

(d)

To enter "150 mm", for example, depress in sequence the , ,
, and keys.

The "Face removal" starts blinking on the display.

Enter the "Face removal” in the same way.

This value determines the reference point and the reference point mark
moves on the drawing display.

The "chucking lgth" starts blinking on the display.
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(e) Enter "chucking lgth" in the same way.
The chucking Igth is the length of the section where the chuck grasps the

material.

—] |

- - Y - - o

For external claw For internal claw

* For an external claw, enter the value of (a) without a sign.

* For an internal claw, enter 0.
This value is used to check claw interference (for the external claw). The chuck

line is indicated by a | mark on the top left of the material on the display.
This position is moved.

(f) If wrong data has been entered:

Use the cursor or or the key to position the cursor to the item

in error and enter correct data. The value entered last becomes valid.
(g) Ending the "BLANK SET"

Depress the [EX1T| key.
{2) Notes
(a) For a work piece such as a casting which has a material shape similar to a
finishing shape, the "rough cycle"” with G71 or G72 will have excessive air
cut, which is a waste of time.
In such a case, instruct manually G73 or a "closed loop cutting cycle".
For details of the closed loop cutting cycle, refer to Par.1.8.25.4 in the

Instruction Manual for YASNAC LX3
In the material shape input, enter the material maximum diameter and

length as the "diameter" and "length".

(b} The "I.D." may be input only for pipes.
Enter "0" for other materials.

(c) To cut the inside diameter by drilling a bar:
When drilling is set in the interactive operation, the drill diameter is input

automatically as an inside diameter and defined as a new material shape.
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{d) How to enter decimal points of data:
To enter "10"%: Depress successively ' 1 g and .

To enter "10.1": Depress successively “1 ‘o , and
WR .

To enter "0.1": Depress successively ‘6 ‘- . '1 WR| or | .
1 wn'.

(e) If the following material shape setting is preformed, a warning is produced
with a message "DATA SET ERROR":
. 1.D. > 0.D.
- Chucking lgth > Material Length
- Face removal > Material Length

6.5 CLEARING THE DRAWING

If the previous drawing remains displayed, depress the [CLEAR| key.

—150-



6.6 SHAPE

] BLANK l
(1) Depress the SET key.,

The display is as follows:

N

0odl1e8 Noveo

+

(
gggCgNG DRAWING
ITION
__—_—_‘ﬁ-.. i
X

T
!
H
1
i
:
!
|
!
!
!
1
|

IBS

N

. z
- Shr e
<IPgRT" | scaLe | [STA.RT-I HAPE | lcLEA

é{

T

\REFERENCE
POINT

J

The material shape and the reference point and

displayed.

chuck positions

The material shape of case material is displayed as a rectangle.

X

[ 7] ——scaunc

z

I

This length is displayed.

(2) Setting the drawing area

By setting the material and

drawing range, the length
shown by the arrow on the
Z-axis is calculated auto-
matically and displayed.,

(Unit: mm or in.)

Normally, the standard drawing area is used.
The standard area is set at power-on.
To change the drawing area, use the operation described in Par. 6.8.

6.7 START OF DRAWING

(1) Depress the [START| key.

are

The indication [ START |on the display is reverse displayed, At the same time,
the position absoclute, position increment, feed rate, the running spindle speed,
and tool number are displayed at the top left of the display.
The drawing may also be started by the next operation (2) without per-

forming (1).
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(2) Turn ON the "cycle start switch" on the machine control panel.
The following display shows where the program tracks are drawn.
When the cycle start switch is turned on without the operation (1) above,
the display "START" is reverse displayed.

4 | )

DRAWING 08100 N2104

ABS) = -
2 Ax_:’gn— ________________________

Z-  Ylde8B——--r - ————————————

(INC) R ]

X ) '

A 111383 o

F . 126

S [5]

T 82802

X e e 4
I

| 3% e — 4=

M U
A EEANK ]
<31 €ET | lscaLE [M HaPE | lcLEar |

\. /

(3) Explanation of the display

(ABS) Position absolute X: The position along the X-axis from the
reference point.

Z: The position along the Z-axis from the
reference point.

(INC) Position increment X: The displacement along the X-axis.
Z: The displacement along the Z-axis.
(F): Feed rate
{S): Spindle speed in operation.
(T): Tool number
O : Lool-ahead indicatior to show the end point of a block. You can
check where the current block being executed will go.
& : Reference point; Its position is decided by the value of the "face
removal”,

Cutting feed
Fast feed
—.—.—: Center of the workpiece

"Drawing exceeds the drawing range:" Displayed when the current value
is found at a location that cannot be displayed.

"Claw interfence:" Displayed when the cutting edge is hitting the claw.
The interference check is performed only on the external claw.

(4) End of drawing
When the program execution ends, the indication "START"changes automat-
ically to the normal indication and simultaneously all data indications (posi-

tion absolute, position increment, feed rate, spindle running speed, and
tool number) at the top left of the display disappear.
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6.8 SETTING THE DRAWING AREA

(1) Depress the [SCALE]| key. Normally depress the [NORMAL] key since drawing
occurs in the standard area. The displays are as follows:

( ™

SCALE OF DRAWING 09190 NPOOD
e ——— e e e e e e —— 4
THIS RECTANGLE SHOWS
— 1 THE SETTING DRAWING
AREA
X
] I
Z e e +
M 5
EORMA;] Larce | smarr [Ex1T |
\. /
When the drawing is done in the normal area, the following is displayed:
4 ™
DRAWING 0P190 NE18S
S SO
{ .39
z
M s
[EE‘D‘H{_)A — ﬁL_N‘K—]A ]_‘ ']
<IPEEY | kcave | starT | BEEEE | bLear 15
- S
(2) When the[SMALL|is depressed to narrow the drawing scale:
4 N
SCALE OF DRAWING 091802 N618S
THE PREVIOUS DRAWING IS
SHOWN NOW

X

B

' ESK ROY
ixommd LARGE I ISMAL'L I ’ I I EXIT}
e

J
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The following keys may be used to position the drawing scale to a part of
the work piece to be enlarged as in the figure on the previous page.

Upward: Page key
Downward: Page key
Left: Cursor key
Right: Cursor key

Drawing in this area displays the following:

. ~

DRAWING 00102 NB1OS

NEEDEE LS

A ] ] ﬁEKNK

< SET SCALE | ISTART | ISHAPE | ICLEAR E>
h.

_/

(3) When the [LARGE|key is depressed to widen the drawing scale:

. ~
SCALE OF DRAWING 0@ai188 N6185
-7 — - = - —— e — i — e T — = = — RT

I o I

{ | e o r %

I 1

I I

I -1

I 1

1 1

I 1

I 1

E 1

X I /%

% I

7 T— . S . m%

_________________________________ +

ﬂgUDE! LﬁK RDY
OFRMA kARGE IEMALL | ] EX1IT
- /

Drawing in the above scale displays the following:
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DRAWING DB16@ N5185

M LS
<J| Tl kcare | sTagt | gHAPE | leLear | &=

. : S

6.9 SETTING 2 (DRAWING END OPERATION)

(1) Depress the < or I > l key.
The soft key indication on the display changes.

(2) Depress the [ EXIT| key.
The system exits from the drawing mode.

(3) When drawing is performed with the machine stopped, reset the setting
data specified before entry into the drawing mode.

i = b )
Depress the key.

The system enters the setting function mode.
(If not on the "setting" display, depress the [SETING| key.)

(4) Use the cursor key or to position the cursor to the item "drawing

check",
The "drawing check" indication will blink.

(5} Depress the wnl key.

The four items (i.e. DRAWING CHECK, MST LOCK, DRY RUN, MACHINE
LOCK) are turned OFF.
This ends the drawing operation.

=1565—



7. OPERATION OF A GENERATED PROGRAM

An interactively generated NC program is the same as a manually created NC
program.

(1) Depress the reset key .

This moves the cursor to the beginning of the program.

(2) Before starting operation, be sure to check the interactively generated
program using the drawing function (See Section 6).
This is an automatic programming function. If modification or insertion of
a machining process is performed erroneously {e.g. the correction of old
data), the incorrect machining program will be created automatically. The
drawing check is necessary to prevent such erroneous machining.

(3) After the drawing check, run the program by the conventional procedure.
(Refer to Section 5 in the YASNAC LX3 Instruction Manual.)
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8. OPERATION OF INTERACTIVE PARAMETERS

The interactive parameters are used to set up beforehand items (finishing

allowance, feed rate, etc.) necessary for creating a program interactively.
For details, see Section 9.

8.1 HOW TO ENTER THE INTERACTIVE PARAMETER DISPLAY

X =/
(1) Depress the [ppgl key to enter the program function mode.
[PRcE| ¥y prog

(2} Depress the key | 4 ,or ! » | to display the contents of the soft function

keys shown below. -

4 I ‘ ’ ' ‘ j'AUTOPRﬂ }AUTOPR% [>
_ PRM 1/0

AUTPRO
(3) Depress the PRM key.

The system enters the interactive parameter display.

8.2 SETTING THE INTERACTIVE PARAMETERS

The interactive parameters are numbered 00 to 99.

Parameter numbers 20 to 62 are used to set up items required for program
generation.

These parameter numbers are displayed ten at a time on the display.

Depressing page key or changes the display in the parameter

number sequence.

8. 2.1 interactive Parameters £ 20 to #29

(1) Depress page key or to display the following:

4 ~\
AUTPRO PARAMETER 04298 NOOBA
80 Fin Allowance U
u2i 40 W
122 20800 Face Clearance X
823 800 rA
nz24 4908 OD Clearance X
125 80a - z
26 489 ID Clearance X
n27? 2808 A
u28 a2
uzs L%
MEMORY LSK "~ RDY
| || | i || exrr |
N S
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L e e - -

{(2) Set the interactive parameters by the following procedure:

{a) Use the or or the key to position the cursor to the

be set.

(b)

Depress the data keys to set the data in the interactive parameter.

For example, to enter "0.5 mm" in the total finishing allowance U",

depress successively the }[5 ‘, I.G },

%]

, and keys.

item to

(¢} For the item set in the interactive parameter by the above, its data will be
displayed automatically on the item setting display (approach or basic data
setting display, etc.) in the interactive mode.

(See pars. 3.7 and 3.8.)

The following display is produced for #30 through #62.

Set the interactive parameters in the

same way as in #20 to #29.

8. 2.2 Display for Interactive Parameters # 30 to # 39

4 p
AUTPRO PARAMETER 04028 NDPBBO
808 FaceRouDepthCut D
031 198 Feed F
H32 1688 CD Rou DepthCut D
u33 120 Feed F
134 1208 ID Rou DepthCut D
#35 198 Feed F
n3s 1¥@ FaceFreeRouFeed F
nay 1280 OD Free RouFeed F
jiscic 1@ ID Free RouFeed F
%39 %]
MEMORY LSK RDY
b1 Hear!
. ./
8. 2. 3 Display for interactive Parameters # 40 to # 49
- ™
AUTPRO PARAMETER o408 NDBBR
49 Face Fin Feed F
unai 4@ ©OD Fin Feed F
142 4@ 1D Fin Feed F
a3 4@ FaceGrovFinFeed F
una4 48 OD Greov FinFeed F
H45 4@ 1D Grov FinFeed F
nae o
8547 2
naB 15}
na9 %]
HEMORY LSK RDY
| I E Hexird
. /
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8.2. 4 Display for Interactive Parameters # 50 d'to # 59-

/

AUTPRO PARAMETER

04020 NOBDOD

808 GrovRouDepthCut D
51 32 Feed F
nse 1 Cut of Step A
ns3 21%] Edge Overlapr %
1S4 480 Step Clearance
Uss %]
uss 82088 Drill Depth Cut D
B57 8a Feed F
458 %]
159 ]
MEMORY LSK RDY
W Hearld
. /
8. 2. 5 Display for Interactive Parameters # 60 to # 69
- ~
AUTPRO PARAMETER 049900 NORBR
|1 5 6] 14@2 Thread DepthCut D
ne! 845 Height Coef
62 1B Taperratio 1l:A4
nE3 %]
neg4 ]
us8s %]
nee %]
: 35y 3]
nee %]
ad sy %]
MEMORY LSK RDY
0 T [exar
M S
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9. INTERACTIVE PARAMETER LIST

Number

#20

+

21

#22
#23

#24
#25

#26
#27

£ 4
w
o

#32

#33

# 34

Control manipulations

Finishing allowance setting in all machining
operations

#20 is for X- axis incremental value (U) setting,
and #21 is for Z-axis incremental value (W) setting.
Setting range: 0 — 99999999

Unit: 1 = Jghg5 inch * (0.001 mm)

Clearance setting in face turning

#22 and #23 set for the X and Z axes respectively.
Setting range: 0 — 99999999
Unit: 1 = {505y inch (0.001 )

Clearance setting in O.D. turning.

#24 and #25 set for the X and Z axes respectively.
Setting range: 0 — 99999999
Unit: 1 = m inch (0.00]1 mm)

Clearance setting in LD. turning

#26 and #27 set for the X and Z axes respectively.
Setting range : 0 — 99999999
Unit: 1 = ﬁo—o— inch  {0.001 mm)

Depth of cut setting in face rough turning
Setting range : 0 — 99999999

Unit: | = jg05g inch (0.001 mm)
Feedrate setting in face rough turning

Setting range : 0 — 99999999
Unit: 1 = IO%W inch/rev (0.01 mm/rev.)

Depth of cut setting in O.I). rough turning
Setting range : 0 — 99999999
Unit: 1 = T5a5g inch  (0.001 mm)

Feedrate setting in O.D. rough turning
Setting range : 0 — 99999999

Unit: 1 = T(l)()()" inch/rev (0.01 mm/rev.)

Depth of cut setting in L. D. rough turning
Setting range : 0 — 99999999

Unit: 1 = 10000 inch  {0.001 mm)
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#35

I
w
[@2]

¥
o
-\J

3

0

i
I

A
* 3
s g
3

#4

[

42

it

i3

43

#44

#45

# 50

Feedrate setting in L. D. rough turning
Setting range : 0 — 99999999
Unit: 1 = IO(J)W inch/rev (0.01 mm/rev.)

Feedrate setting in face free rough turning
Setting range : 0 — 99999999

Unit: 1 = m inch/rev (0.01 mm/rev.)

TFeedrate setting in O. D. free rough turning

Setting ra.nge : 0 — 99999999

Unit: 1 = w inch/rev (0.01 mm/rev.)
Feedrate setting in I D. free rough turning
Setting range : 0 — 99999999

Unit: 1 = l_Ofl)W inch/rev (0.01 mm/rev.)

Feedrate setting in face finish turning
Setting range : 0 — 99999999
Unit: 1 = ﬁ)(l)—OOM inch/rev (0.0l mm/rev.)

Feedrate setting in Q. D. finish turning
Setting range : 0 — 99999999
Unit: 1 = m inch/rev (0.01 mm/rev.)

Feedrate setting in I D. finish turning
Setting range : 0 — 99999999
Unit:1 = W%)W inch/rev (0.01 mm/rev.)

Feedrate setting in face groove finish turning
Setting range : 0 — 99999999

Unit: 1 = mém inch/rev (0.0l mm/rev.)
Feedrate setting in O.D. groove finish turning

Setting range : 0 — 99999999
Unit: 1 = TO%O@ inch/rev (0.0-1 mm/ rev.)

Feedrate setting in L D. groove f{inish turning
Setting range : 0 — 99999999
Unit: 1 = I—Oﬁ— inch/rev {0.01 mm/rev.)

Depth of one - cut setting in groove rough turning
Setting range : 0 — 99999999

" Unit: 1 = o inch  (0.001 mm)
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Number

#52

Note:

#53

Note:

# 54

Feedrate setting in groove rough turning
Setting range : 0 — 99999999

Unit: 1 = I(T(l)ﬁ)—inch/rev (0.01 mm/rev.)
Number of cut setting in groove turning
Setting range : 0 — 99999999

Unit: 1=1 cut

Make sure that a value within the setting range is

set. If “0” is set, operation may not be possible.

Grooving tool shift overlap ratio setting in groove
rough turning
Setting range: 0 — 100
Unit: 1 = 1%

?

Make sure that a value within the setting range is
set. If a value of “101” or larger is set, operation

may not be possible.

At finishing turning with groove having a offset to the right
and left or top and bottom, when the following conditions
are satisfied, chamfering movement is automatically

compensated for.

< | Right X coordinate - Left X coordinate |
' 2
Clearance at groove offset < I Top Z coordinate - Bottom Z coordinate |

Clearance at groove offset

Setting range: 0 to 99999999
Unit : 0.001 mm (1710000 in)

Note : Clearance at groove offset is used in common for X and

# 56

# 57

# 60

7 directions. |

¥ coordinate is set in units of the value.

Setting of depth of bore: in one boring in drilling
Setting range : 0 — 99999999
Unit: | =—5agp inch (0.001 mm.)

Feedrate setting in drining
Setting range :0 — 99999999

Unit: i = TO(I)—OO inch/tev. {0.01 mm/rev.)

Setting of depth of cut in oue cut in threading
Setting range : 0 — 99999999

Unit: 1 = 10(1)00 inch/rev (0.001 mm.)
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Number

Setting of thread height factor in threading

Setting range : 1 to 99999999
Unit: 1 = 0.001
Note: Make sure that a value within the setting range is
set.  If “0” is set, Operation may not be possible,
Normally set thig factor to 645 ag specified by JIS*.

Setting of radius ratio (taper ratio) in taper

threading
Setting range : () — 99999999
Unit:1 = 1
Note: Radius ratio is the ratio of length along the X-axis
to the length along the Z-axis, with the former taken

as 1. Normally set the taper threading radius ratio
to 16 as specified by JIS %k,

*: Japanese Industrial Standard
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VASNAC LX3

FOR TURNING APPLICATIONS

COMPACT PROGRAMMING FUNCTION
OPERATOR’S MANUAL

TOKYO OFFICE Ontemachi Bidg, 1-6-1 Ohtemachi, Chiyoda-Ku, Tokyo, 100 Japan

Phone (03) 3284-9111 Telex YASKAWA J33530 Fax (03) 37284-9024

SEOUL OFFCE  8th Floor Seoul Center Bldg, 911, Sogong-Dong, Chung-ku, Seoul, Korea 100-070
Phone (02) 776-7844 Fax (02) 753-2639

TAIPEI OFFICE Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Tarpei, Taiwan
Prone (02) 563-0010, 7732 Fax (02) 567-4677

YASKAWA ELECTRIC AMERICA, INC.

Chicago-Corporate varters 2942 MacArthur Blvd. Northbrook, 1L 60062-2028, U SA.
Phone {708) 291-2340 Fax (708) 498-2430

Chicago-Technical Genter 3160 MacArthur Bivd. Northbrook, I 600621917, US.A.

Phone (708} 291-0411  Fax (708) 291-1018

MOTOMAN INC.

a05 Liberty Lane West Carrollton, OH 45449, U.S.A.

Phone (513) 847-6200 Fax (513) B847-6277

YASKAWA ELECTRIC EUROPE GmbH

Niederhdchstadter Strafe 73, 61 476 Kronberg-Oberhécnstadi, Germany

Phone {D6173) 9380 Telex 415660 YASE D Fax (0B173) 68421

VASKAWA ELETRICO DO BRASIL COMERCIO LTDA.

Rua Conde Do Pinhal 3-57, Ancar Sala 51 CEP 0V501-5a0 Paulo-SP, Brasil

Prone {011} 45-1911  Fax (011} 37-7375

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

Head Oftice . CPF Bidg, 79 Robinson Road # 13-05, Singapore 0106, SINGAPORE

Phone 221-7530 Telex (87) 24890 YASKAWA RS Fax 224-5854

Service Center - 221 Henderscn Road, # 07-20 Henderson Buiiding Singapore 0315, SINGAPORE
Phone 276-7407 Fax 276-7406

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road. Taipei, Taiwan

Phone (02) 5630010 Fax (02) 567-4677
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