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PREFACE

This manual is a guide that explains how to use high-performance contouring
control software-fixed type CNC MELDAS 500 Series, which mainly apply to the
milling machines and machining center. :

This manual explains operation and daily maintenance. Before using this
software, read this manual sufficiently. -

The contents of the manual have been writtem, assuming that your CNC
provides all MELDAS 500 Series functions. However, some options may actually be
unsupported for your CNC. By referring to the specification published by the
machine manufacturer, make sure that your CNC provides all MELDAS 500 Series
functions, when using the software.

Refer to the manuals published by the machine manufacturer for running and
other informatiom.

NOTES ON READING THIS MANUAL
(1) This mancal explains general information from the NC system standpoint.
For individual machine tools, refer to the machine tool manuals published
by the machine manufacturer. As for "Restrictions,” "Conditions required,”

etc., descriptions in each manual published by the manufacturer take
priority- over those in this manual.

(2) This manual also explains special handling manners, if possible. You
should interpret all contents not described in the manual as being
unsupported.

(3) Refer to the following manuals for programming:

MELDAS 500 Series Programming Manual (M2/MO Format)
MELDAS 500 Series Programming Manual

(4) The screen, functioms, etc., may vary depending on the system version.
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1. SETTING AND DISPLAY UNIT OPERATION

1. SETTING AND DIS?LAY
UNIT OPERATION

1-1 Appearance of 9-inch CRT
Setting and Display Unit

1-1 Appearance of 9-inch CRT Setting and Display Unit

The setting and display unit consists of the 9-inch color CRT display, keys,

and menu keys, as illustrated below:

CRT Display

Setting keys .

Function

Ready LED

selection keys

Alphabetic, numeric,
and symbol keys

]

e

key
Menu keys Page keys

Window
selection

key

NC reset key

Cursor move | Shift

1

key Data

correction
Input key keys

The setting and display unit of 9-inch EL type is optionally avazilable in

addition to the 9-inch CRT type.



1. SETTING AND DISPLAY
UNIT OPERATION

1-2 Functions of Display
Areas

1-2 Functioas of Display Areas

CRT screen display is divided into the following four areas:

(1) Data display area
(2) NC operation status mode and alarm display area
(3) Menu display area

(4) Setting area and key operation message area

Maximum
number
of gages

|
( S it .......‘.?—Lmomroa 3. I/II

L Page number

Menu number

Data dispiay area

Key operation message area ...
cee Seuing 3r@3 *ecceccccccctstaccccncsacccsscscsanans eccceccsee cemes

=1 - - - Operation status mode/alarm display area
\ ... Menu display area ....cciicciiicecccccnccacacnan ecevcaca .

Operation status mode display and menu display
{during normal operation)

[ST1 ST2 ST3 ST4 STS5 ST6 ST7 ST 8 Operation moce |
i_Menul | Mew?2 |  Menu3 Pf/Menua’/)J]  MENU

Alarm message display (during alarm occurrence)

Function name

This is disclayed when 6 or more
menus exist.

The selected menu is reverse-
displayed.

| Alsrm 1 (19 characters) | Alarm 2 (19 characters) Alarm is hignlighted and message

: -
i Menul | Meny2 J Menu3 | Menud | Menus

1-2

{warning) is normally displavea.




1. SETTING AND DISPLAY
UNIT OPERATION

1-2 Functions of Display
Areas

Explanation of Operation Status Display

Position | Display symbol Explanation
ST1 EMG During emergency stop i
RST During NC reset
LSK When NC paper tape reader is in label skip state
oo Normal NC operation state other than the above
ST2 om Metric command
in. Inch command
ST3 ABS Absolute command mode G90
INC Incremental command mode G91
ST4 G40 Cutter compensation cancel state
G41 During cutter compensation (left)
G42 During cutter compensation (right)
STS G54 Selection of the work coordinate is indicated.
s
POl
l
P96
ST6 aac This indicates that subprogram is not executed.
SB1 Work program execution is controlled according to sub-
b program data. Each value of 1 to 8 indicates the
SB8 subprogram depth.
ST7 fix Fixed cycle is being executed.
aac Fixed cycle is not executed.
ST8 ooc Computer link offline
c Computer link online
C Computer link communication
s Data server setup
S Data server communication
Note 1: CCO denotes blank display.

1-3




1. SETTING AND DISPLAY
UNIT OPERATION

1-3 Screen Transition
Diagram

1-3 Screen Transition Diagram

1-3-1 Screen Transition when Power Is Turned On

Title screen
.@ etc.

)
—
MELDAS 300 l
NC power °;" > COPYRIGHT(C) e ~
| 1092 1
—
screen

Blank
MONITOR 1

—
) &

(1) When the NC power is turned on, the title screen is displayed. To select a
display screen on the title screen, press the correspoanding function
selection key.

(2) To select a blank screen on a display screen, select the MONITOR 1 screen

and press , then .

To select a display screen on the blank screen, press the corresponding
function selection key.
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PARAM

DIAGN
1 N/0UT,

1. SETTING AND DISPLAY
UNIT OPERATION

1-3 Screen Traansitioa

Diagram
1-3-2 Screen Transition Diagram
(Menu 1] [Menu 2] (Menu 3} [Menu 4} (Menu 5] {Menu 6] lﬁenu 71 r[Mer\u 8l
COMMAND
¢ LOC-VAR
posi cooRON %_ SEARCH RESEARCH -CO“ VAR
TION
—_— —_—
OFFSET £ WORK
REGIST TOOL LIFE SeEseT
e P -
pLCSW CONTROL AXiS SETUP PROCESS ROTATE i
EoIT
; T Tore i . .
...... N R FILE TO-N : ; :
Eon extension SEARCH| Graw | LARGE v  auTo H ; H
ooeration StaLLl
MO
Y o - —— MDI-ENT
MOI extension
coeration
— e
SEIRVO
Algem SPINDLE PLC1E NC-SPEC
e PLC AXLE
P
INPUT ouTPUT €RASE FILE cory DISC enven PARAM L
Geaonic
- R e e EE T e e e e e e e mmm———ma————
e = > TRACE | PROGRAM erase | creck | stepr [ seamcre| ERASE(]l SCALE |srascasa| ORF | irariom
Graohic coeration l | | MOCE

Urer coen
<reen

Lace
mOAOr




1. SETTING AND DISPLAY
UNIT OPERATION

1-4 Screen Selection
Procedure

1-4 Screen Selection Procedure

Select a screen according to the following procedure:

Select a function screen <by using the appropriate function key.>

Select a menu screen in the function <by using the appropriate menu key.>

©OO

Select a page in the menu screen <by using the page key.>

F unction|

lMenu x'; lmem zi --‘ MENU I'"'llv.enu s! ‘Memjl IMeﬁu 'll |Mcou s]
Page
First 1h o1 [il2.1 [{B-1 ||#? s.1 ||ls. 1. [7.1 8.1
page |kcreenlllscreen|{screenjjiscreen N ( screeni{screéni|lscreent |lscreen;
Page Page
Second|{1.2 ||{2.2 a2 1./ |52 ||l6.2 .2
page screeni|kcreen screer screen|||screer screen
Third {|1. 3 lis.3
page screen X screer
Fourth 6.4
page screer
(1) Select a functioa screea.
()
our a
Press the function selection g = QZzissn N12345-12345 womiton 4. 1 1)
: — SuR N
key corresponding to the (PROGRAM FILE] 22
function screen to be dis- DEVICE /afmz 3:COMPUTER
played. 500 4
° 4000
Zxample: Press the key 678
2000
12345578
{COLLATION 8LOCK|
o N .
T1234
s : N - Pt
1) The previously displayed menu ol INC)-( )CMPL JDEVD
screen is displayed in the | ost | coomor | commano F5eXAc weny |

data display area.

o
S~

The ficst display screen after
power is turned on is the screea
of the first meau.



(2)

1.

SETTING AND DISPLAY
UNIT OPERATION

1-4

Screen Selection
Procedure

If the same functioa selec-
tion key is again pressed,
a return is made to the
first page screen of the
first menu.

Example: Agaln press the

key.

Select a menu screen in the functioa.

Up to five menus are displayed at a time.
display is pressed, the menu screen correspounding

displayed.

Press the menu key corre- ity
sponding to the menu display.

CO0RCH couumo!:fifffnq MENU

[ 7

Meau display _*¢

HMenu key

1) The selected menu screen is dis-
played in the data display area.

2) The selected menu is reverse-—
displayed in the menu display area.

~

012345678 N12345-12345 MONITOR |

sue 0 5678 N 45-12

[POSITIONI 5

X -12345.678 S 2345
1Y 12345.678 T 1234
VA 0.000 =M 56
C fe

G28 X100.0 2250.0 .
To102 .

705 Zcooror | commano | seancr | meny |

When a menu key below the menu

to the menu key is

(012345678 N12345-12345 mMOniToa 4, 1 1)
SUR* O 5678 N 45-12

|PROGRAM FILZ) - sexns,
DEVICE %zsz\wa’ 3:COMPUTER
_B:FD2

1COLLATION 8LOCK ]
o] N -
TI1234

o IN( ¥-( JCMP( )OEV(0)

L POst | cooRor | commano }’:Efa?ca MENY

When the rightmost meau in the menu display area is MENU, it indicates that

other menus than the displayed menus exist.

Make menu change by pressing

the menu key below MENU, then select the meau screen to be displayed.

®
Press the QEEE:D key. o

MENU

POSH

L[

I COORD! CCMMAND: SEAACH

1) Only the menu display area
is changed and the remaining
meau group is displayed.

012345678 N 12345-12345 soOw~iton 4. | 1)
SuURT O  S678 N 45-12

[ PROGRAM FILE] ZZsEfseX
DEVICE 3~ 2:S§ERVER  J:COMPUTER
0 ~,8:FD2

ICOLLATION 8LOCK ]

o) N -
T123e

of )N ). 1CMP( JOEV (D)
|RESEARCH| | comwvarjiocvar | meny




(3

©)

RESEARCH |

Press the menu key corre-
sponding to the menu display.

[Eou-VAQLoc-VAaI MENU

l

l

Iéllj

Select a page in the menu screen.

When the menu screen coatains a number of pages, feed pages by using the
page key, the rightmost page key is the "next page” screen selection key.

1.

SETLING AND DISPLAY
UNIT OPERATION

1-4 Screen Selection

&

Procedure

sus) 0

100 -123456.1234
101 100. 0000
102 999. 9000
103
104
105
106

(012345678 N12345-12345 mONITOR 7. 1/31)
78 N 45-12

uo
ni
12
13
114
15
116

107 17

108 18

109 19

234

={ ) oara( ) Namel \
\RESEARCH|

fedmviR] Locvar menu

-~

The left most key page is the "previous page™ screen selection key.

Using the rightmost page key,

feed pages.
First page  ~ ™\ Secondpage ,~—\ Thirdpage /  \ Fourthpage / \  Fifth page
s N N \ N N\
=1 =11 =21 %31 #4] =51 =61 =71 =81 =91
=10 =90 =30 £40 250 =60 =70 =80 =90 #100
. J\. J\ J\ J\ _J
N/ N N/ N/

Using the leftmost page key.

feed pages.




1-5 Data Setting Method
(L)

Qutline of data setting

The data setting method consists
mainly of the following steps:

®
®
®
®

When a screen is selected, the
cursor is displayed in the right
end within the first parenthesis
pair in the setting area.

Eanter the data number.
Move the cursor.
Press data keys.

Press the INPUT key.

(:) Eater the data number.

Enter the number of the data
to be set by using the
numeric keys.

Example:

To set data in #104,

press @@ .

(:) Move the cursor. .

To move tae cursor to the
next pareathesis pair,

press the E§> key.

<:> Press data keys.

Seeing the data display area
conteats, enter new data by
using the keys.

Example:

To change to 12.345, press

OOUOOE .

SETTING AND DISPLAY
UNIT OPERATION

1-5 Data Setting Method

1.

(012345678 N12345-12 moniToR 7. 1/31)

suey 0 ° N -

100 -123456.1234 no
101 12.3450 m
102 0.0000 n2
103 0.0000 u3
104 0.0000 14
105 1s
106 116
107 n7z
108 ns
109 s

) namel )

fowvarLocvar] meny )

Data setting area ———e=( ) oaTa(

Cursor (RESEARCH]

n

={104) oaTA(
RESEARCH]|

) NAmEe( ]

Eouf\ﬁ’ajgoc.vml MENU

= 104 ) DATA( € Name( )

RESEARCH| Ecb'aﬁ&'a”, Loc-var] meny

12.345 ) NAME )

fcgm-{/’néj LOC.VARI MENU |

2(104) 0ATA(

RESEARCH |
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®

1. SETTING AND DISPLAY
UNIT OPERATION

1-5 Data Setting Method

Press the INPUT key.

: (012345678 N12345-1234 T 1/31)
Check the setup coatents = oo 345-12345 MONITOR'T: 1/31
displayed in the setting 100 -123456.123¢ 110
area and set the data in 101 12.3¢50 111
. 102 0.0000 12
memory by pressing the 103 0.0000 113
key 104 12.3450 114
° 105 1s
106 116
107 117
108 18
109 19

1) Data setting processing is 20105 DATA( r) namel )
performed according to the REsEarcH|  [EBMVARILOCvaR [meny |
setting area contents, and the
result is displayed in the data
display area.

2) The data number in the setting area is incremented by one, and the
cursor is displayed in the right end within the second parenthesis pair.
After the last data aumber is input, it is not displayed. At this time,
the cursor is displayed in the right end of the first parenthesis pair.

3) To comsecutively set data, repeat

and .
4) To change the data number, press the key. The number is incremented

by onz. When the key is pressed, the number is also incremented
by one. When the key is pressed, the number is decremented by one.

The data number can also be directly changed by moving the cursor to
the data number setting area.

Note 1: Date ia the setting area is only displayved oa the screen and
is not set in memory until the key is pressed. If the
cac

screen is changed before the key 1s pressed, the data in
AL

the setting area becomes iavalid.

Cursor coantrol aad operation examples

®

Dazz write ianto the display screen (by keying) is made at the position
indicated by the cursocr. When the cursor is not displayed, keying is
not effective.

Cursor

This position enables keying.

1-10



1. SETTING AND DISPLAY
UNIT OPERATION

1-5 Data Setting Method

When any key is pressed, already displayed data is moved one column to
the left and the data corresponding to the key pressed at the cursor

position is displayed.

pressed,

DATA ( L[]y | Yhen ()15 | para ( 12[@))

When a number of parenthesis pairs exist in the data getting area, if
the key is pressed when the cursor is placed in the right end

within the next parenthesis pair.

"

( &) oaTa ( [ )]
N el

( B oata | | )]
AN

" .
When the kev is pressed, the cursor is moved to

the right end within the next parenthesis pair.

|
N—" i
When the @ key is pressed, the cursor is moved to the

preceding parenthesis pair.

When the @ key is pressed, the data at the cursor position

is deleted. To cancel one character entered by using any data key,

etc., use the @ key.

IS you press @ , @ by

aistakes,

If you once press the

key,

If you again press the @
key,

s

123[3))

# ( 12) DATA (

# ( 12) DATA ( 12 8Y))
£ (12) DpaTA ( 12D

Each time the @ key is pressed, one character of data at the cursor

position is deleted and the data to the left of the deleted character

is moved one column to th2 righr.

1-11



1. SETTING AND DISPLAY
UNIT OPERATION

1-5 Data Setting Method

@ Data in parentheses where the cursor exists is erased by pressing the

key.

Display is made in the set- ___ )
ting area as shown in the = # ( 10) DATA ( ]_2,34)
right.

. p -
If you press the key, = # ( 0) DpATA ( )

@ Data in all parenthesis pairs in the setting area is erased by pressing

Display is made in the set-
ting area as shown in the ¥ | # ( 10) paTa ( 12.34[5])
right.

If you press , = # () DATA ( )

@ The cursor in parentheses is moverd oue column to the left or right by
pressing the @ ot key. Any desired character of data eatered by

using the data keys can be corrected.

Display is made in the set-

ting area as shown in the = # ( 10) DATA ( 12.34[5])

right.

If you make successive four ; - 4

strokes of the @ key, s # ( 10) DATA ( l'3 5)
L

If you press @ s > # ( 10) DATA ( 13[%'3 345)

2 is corrected to 3 and the cursor is moved one column to the right.

1-12




1. SELTING AND DISPLAY
UNIT OPERATION

1-5 Data Setting Method

If you press the @key, = # ( 10) DATA ( 13. 45)

The cursor is only moved ome column to the right.

If you press s 0= |# ¢ 10) DaTA ( 13.00)

The character at the cursor position is rewrittena and the cursor is
also moved one column to the right. Data is corrected ia sequence.

Note 1: If" is presséd when the cursor exists in the right end

within one parenthesis pair, the cursor is moved to the right
end within the following parenthesis pair; if @ is pressed

when the cursor exists in the left end within one parenthesis

pair, the cursor is moved to the right end withia the
preceding parenthesis pair.

When the key is pressed, the cursor is moved to the right end 1

within the following parenthesis pair.

If you press the @ key,

#( 12 ) DATA ( 23[&)) the cursor is moved to the right
end within the following paren-—
I— thesis pair. _
If you press the @ key,
i# 1263]) paTa ( 12136) the cursor is moved to the right
_— end within the preceding paren-
\/ thesis pair.

(3) Miscellaneous information

@ Data can also be set by other special methods. See the appropriate
icrems. {For example, manual numeric command setting is pecrformed by
the reverse display settiang method.)

@ If an invalid key is pressed when data is set withia parentheses, a

"setting error” will occur at imput time aad the data will not be
accepted. Agaln set correct data from the beginning.
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1-6 Window Screen

(1) MS00 Multi-Window Screen

1. SEITING AND DISPLAY
UNIT OPERATION

1-6 Window Screen

The M500 window function displays up to two screens on the base screen.
One is called the window screen and used as an auxiliary screen of the base
screen. Another is called the Help window and is used to display Help

messages or electronic manuals.

-

Window Screen

couventional NC screes.

customized window screen.

{screen.

The window screea i{s a fully-featured window allowing .
the display to be made indipendeatly from the H
1]
L

The window screen can display grapaics in addition :o),OOO -
characters. It also features a customer programming )
capability which allows the user to design a J 000 H

Given ia the following is an exasple of the wiadow
screen operation. Doing this turzs ON or OFF the ]-000
window screen, and moves freely the display oa the

C 0.000

% COORDI

——c—0.000 |

cowanp | sEarcH | MENU

1-7 Window Operation Keys

Window display key:

Window selection key:

@ Help key:
Command key:

Note: The command key is on the

Displays or clears the window screen.

Selects the screen that enables key input:

Displays or clears the Help window.

Displays and executes a special menu not
related to the displayed base screen and
window. (For example, moving the window)

shift side.



1. SETTING AND DISPLAY
UNIT OPERATION

1-8 Displaying or Clearing
the Window Screen

1-8 Displaying or Clearing the Window Screen
1-8-1 Display/Clear

Pressing the window display key ' displays and clears the window
screen repeatedly.

(0 100N 0- 0 MONITOR 1 )
(suB) O N =
[POSI] : [WORK: GS54] i
X 0.000 g X 0.000 S
Yy 0.000 Y o}
z 0.000 2z 000
c 0.000 G 000;

/#5647 COORDI |COMMAND! SEARCH | MENU.

1-8-2 Contents of Window Screen

The screen displayed on the window is selected by the window screen select
function.

Four window screens are available.

The current value counter is selected during power—on.
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1. SETTING AND DISPLAY
UNIT OPERATION

1-9 Displaying or Clearing
the Help Window

1-9 Displaying or Clearing the Help Window

1-9-1 Display/Clear
Pressing the (::J key displays and clears the Help window repeatedly.

r )\
Window Screes ~  Loo._.

The window screen is a fully-featured window allowing .
the display to be made indipendently from the H
conventional NC screen. H
The window screea can display graphics in additios :o).ooo -
characters. It also features a customer programiag .

capability which allows the user to desiga a M
customized window screen. )0000 :]

Civea ia the following {s an example of the windowv . .
screen operatiom. Doing this turms ON or OFF the ,.000
wiodow screen, and moves freely the display on the

lsczeen.
Cc 0.000 Lo .00

L —
.~ 5%  CoORDI | comuanD | SEARCH |  MENU |
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1. SETTING AND DISPLAY
UNIT OPERATION

1-9 Displaying or Clearing
the Help Window

1-9-2 Contents of the Help Window

(D)

(2)

The Help window displays Help messages or electromic manuals.

Help messages

When Help messages are defined in the NC, pressing the Help key [?]
displays those message. A Help message is defined by the PLC ladder. If
no Help messages are defined, the message "No message” is displayed on the
window.

The future system will include a NC-initiated help message display
function. Part of the messages will be detail of alarms and another part
will be window operating instructionms.

If messages are defined by both the NC and PLC ladder, the ladder-defined
messages will have priority over NC-defined messages.

Electronic manuals

The "electromic manuals” is included in the menu which appears when the
help window is opend. Pressing " MANUALS" causes the electronic manuals to
be displayed. :

In this case, however, a manual floppy disk must be put in the disk drive.
For the details of the electronic manual operation, refer to the Electronic
Manual Specification.

1-10 Key Input to the Screen

Key input to the base window, and Help windows is necessary. In this case,

switch the key input window by the window select key (Here, the base screen
is assumed to be a window.)

1-10-1 Selecting a Key Input Enabled Window (Called an Active Window)

Each time the key is pressed, the active window is switched in the

following order:

1 2 3 4 1
Base screen ~—Window screen —Base screen —Help window ——Base screen
(iterated)

During power—on, the base screen becomes active.
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1. SETTING AND DISPLAY
UNIT OPERATION :

1-10 Key Input to the Screen

1-10-2 Identifying the Key—input Enabled Window (An Active Window)

\ When the window is active (key

EUB) ]OOON g- (_) MONITOR 1 input enabled), its frame becomes
[poSI] { WORK: G54] | A solid line (for black-white
X 0.000 , X 0.000 S giiilgc))r color display)
y 0.000 (Y 0003
z 0.000 2% 0000
c o0.000 S %0 -

Y /844%//] COORDI ICOMMAND| SEARCH | MENU

N\ When the window is inactive (key

A ,
(OSUB> ]SON [93- 9 MONITOR 1 input disabled), its frame becomes
(POSI]  [WORK: G54] | Shaded lines (for black-
: 0 = and-white display)
X 0.000 : 0.0 ) White (for color display)
Y 0.000 i Y 0.000 J In this case, the base screen
- : becomes active.
i Z 0.000 :
Zz 0.000 : :
e .000 i
Cc 0.000 e 0.000 4
Y544/ COORDI!COMMAND| SEARCH | MENU

The objective keys are all the keys on the keyboard excluding the @ key

and window operation keys ( s - s @ , and ).

Note 1: When the window screen appears, the base screen is active.
Note 2: When the Help window appears, the Help window is active.
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1. SETTING AND DISPLAY
UNIT OPERATION

1-11 Command Key

1-11 Command Key

Pressing the ' key display the next menu.

1-11-1 Menu Functions

W-SLCT | W-MOVE PRINT

W-SLCT The window screen can be selected.
W-MOVE The window display position can be moved.
PRINT A screen hardcopy can be output.

Completing the operation, the command menu disappears and the menu returns
to the base screen menu.

1-11-2 Screen Print

If the menu key is pressed, an image on the screen is output to the

printer as it is.

Usable printers
. MELDAS printer (PRT02A)
. EPSON ESC/P protocol support printer

Specifying printer ports
Set I/0 BASE PARAM "#2 DATA OUT" and I/0 DEVICE PARAM on DATA IN/OUT
screen. For specifying printer ports, see Appendix. 3 "I/0 Equipment

Parameters”. The system quits the screen print sequence when the printing
is completed.

1-11-3 Selecting the Window Screen

Pressing the . menu key displays the window screen name menu.

Selecting a menu switches the window screemn. At the same tize, menu
selection is completed and the menu returns to the base screen menu.

The window screens are the following four: ’

1. Current value counter: This screen displays up to six axes or current
value counters (uppercase).

2. Machine coordinate counter: This screen displays up to six axes or
machine value counters (uppercase).

3. Work coordinate counter: This screen displays up to six axes or

currently selected work coordinate counters
(uppercase).

4. Order command: This screen displays the command details of a block to

be executed next to one under automatic operation or
execution.
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1. SETTING AND DISPLAY
UNIT OPERATION

1-11 Command Key

(O 100N 0- 0 MONITOR 1 )
(suB) O N
(rosz] { [WORK: G54] |
0.000 X 0005
0.000 Y 000} ‘

X
ly

Z 0.000 (2 000
c 0.000 (G 0000}

855/] COORDI |COMMAND| SEARCH | MENU.
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1. SETTING AND DISPLAY
UNIT OPERATION

1-11 COMMAND KEY

1-11-4 Moving the Window

(L

(2)

(3)

Determining objective windows

If the menu key is pressed, the menu display is displayed in
reverse video and an active window can be moved. If the windows are not
active, the last opened window becomes active.

When two windows are opened and an inactive window is to be moved, activate

it by pressing the . key.

Moving the window
Move the window by pressing the cursor key. (Up/Down, Left/Right)

Coimpleting window movement
Pressing the menu key displayed in reverse video or the key

completes window movement. After window movement is completed, the initial
menu is displayed.
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1. SETTING AND DISPLAY
UNIT OPERATION

1-11 COMMAND KEY

(4) Default position of window

Window screen:
Appears at the upper right cornmer on the base screen. If the window
is moved to another position, it will remain displayed at that
position until another movement is commanged.

Help window:
Appears at the position as specified by the command from the ladder.
In an absence of the position specification, the help window will be
displayed at the bottom center of the base screen. If the window is
moved to another position, it will remain displayed at that position
until another movement is commanded. When the "electronic manuals” is
selected, however, the default position of the window display is
always the upper right cormer of the screen. When the window is moved
during the "electronic manuals” displya, the display will move back to
the default position if a new manual page is opened. Therefore, when
a help message is to be displayed after displaying the "electromic
manuals”™, the help window will appear at the upper right cormer of the
base screen.

(0 100N 0- 0 MONITOR 1
(SsuB) O
[PoSI]
X 0.0M0.._.S 35 |
; [WORK: G54] f -——Use the cursor key to move the
Y ﬂé : 0 desired window after activating it.
Z 0y qom
] : 0.00
c 0‘; Z  0.000
tCco0.000

44462/ COORDI {COMMAND| SEARCH | MENU J
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2. POSITION DISPLAY MONITOR

2. POSITION DISPLAY MONITOR

When the function selection key is pressed, the following menu appears:

teceeescssceccsescscssccscranesnsccscencncccclocacn

‘RESSARCH:

POSITION menu display (No.S ~ 8}

& (No.1~ 4} \{

‘posi | cooroi |commAND| SEARCH | meny |

acacacac

P:évious page key

L———%/— Menu selection keys —-——l Next page key

~
COORDI COMMAND SEARCH

POSITION
Program fife searsh

‘Program dispiay:
WORK, MACHINE L

_J

POSITION menu POSI
No.1~ 4 X M
Y S
T s
Previous Next
oage page
POSITION menu RESEARCH
(No5 ~ 8!
o

Modal information

———

Time

Program Treel

—

COM-VAR LOC-VAR

-~
L

LCommon variabte L Loca! vanable
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2-1 POSITION

When the menu key is pressed, the position screen is displayed.

Y
Z
C

T1234

[POSITIONI

X -345.678 S 2345 X -345.678 S 2345
345.678 T 1234 Y
0.000=r M 56 VA

0.000 fec 0.00 ‘ C 0.000 e 0.00
GO0 X-MS.678 Y345.678 A
u

N100 S5000 M3 :
N200 GOO Z-100.:

POSI COORO! cOmmanD SEARCH  MENU J ¢ POS! ZCOOROI COmMmanD SEARCH  MENU J

{4-axis specificaton) 16-ax1s speciicaton)
012345678 N12345-12345 MONITOR 1 ") (012345678 N12335- 12335 MONITOR 1 ) )
<sus> 0 5678 M 45-12 <sue> 0 3678 N 45-12

(POSITIONI

345.678 T 1234
0.000 =+ M 56

0.000 ‘ -
0.000

The following can be performed on the basic data screen:

e TFull CRT screen erase (the screen can be prevented from burning)... See
section 2-1-1.

e Origin set

The current value (POSITION) data of each axis can be set

to 0. ... See Section 2-1-2.

e Manual numeric command  Miscellaneous function output of M.S.T, etc.,
can be set through the CRT screen. ... See Section 2-1-3.

Display item

Explanation

012345678
N12345-12345

The currently executing program number, sequence number,
and block number are displayed.

<SUB> 05678

When a subprogram is being executed, the program number,

N45-12 sequence number, and block number of the subprogram are

displayed. ’

[POSITION] The current position during execution and its abbreviation

X =345.678 (if the position is specific or is placed inm specific

Y 345.678 state) are displayed.’

Y/ 0.000 #1 #1 - #4 (first to fourth reference point positioms),

o 0.000 ]l (servo off state), and MR (mirror image) ][ (axis
removed state) are displayed.

S 2345 The spindle rotation command value is displayed.

T 1234 The tool command value is displayed.

M 56 The miscellaneous function command value is displayed.

Fc 0.00 The speed in the direction of the current vector being

moved is displayed.

When the axes are being fed independently of each other,
the rate of the axis whose speed is the highest 1is
displayed.

The actual machine feedrate is displayed by the machine
parameter (real fd).
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2-1 POSITION

Display item

Explanation

GO0 X -345.678

Y 345.678;
1234;
N100  S5000M3;
N200 GO Zz-100.;

Four blocks of the current program being executed are
displayed. )

The top block is an already executed program.

The block containing the cursor M is the current program
being executed.

The subsequent two lines are the subsequent block program.

2-1-1 Total Clear of CRT Screen

~N

If you do not use the unit for extended periods, clear the emtire CRT
screen to prevent deterioration of the CRT by the following procedures.

@ Select lst meﬁu'[i*o s 1) on the MONITOR screen and press the and

keys to clear total CRT screen.

(:) If you want to display screen after clearing of total screem, press a
function select key such as to display the screen you desire.

2-1-2 Position Display Counter Zero and Origim Zero

Counter Zero

The POSITION display only is set to zero and the absolute value data

remains unchanged.

Origin Zero

The POSITION (2) display is not changed either.

This sets both POSITION display and absolute value data to zero. It is
equivalent to G92 X0 YO ZO;.

The POSITION (2) display is also set to zero.

In the following operationms, the

key has the counter zero function and the $‘4234&678
r 1.234
key has the Origin zero (set zero) 2 12" 325
) C 123. 456
function.
@
Press the address key ' X l. —
= B-12345.678
Y 1.234
Z 12. 345
C 123. 456

1) The address indication corre-

sponding to the key is reverse-

displayed.
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2-1 POSITION

Press the key (counter
X 0. 000
Y
zero) or key (origin | g ! ];‘ gig
(o 123. 456 -
zero).
1) The axis position data is set to zero
and the next axis name is reverse-
displayed.
2) By repeatedly pressing the ' or
key, the position data of other
X 0. 000
axes can be cleared to zero. Y 0.000
B 12345
c 123. 456

3) Upon completion of zero clear of
final axis, the display is no longer

reverse—-displayed.

4) 1If you press an axis address key
midwzy, the address of specified
axis is reverse—displayed.

5) When you press a key other than axis
address key, the display is no longer
reverse—~displayed.

2-1-3 Manual Numerical Value Command (S, T, M)

You can ezsily execute spindle function S, tool function T and
miscellaneous function M by operation on the CRT screen. Namely, you can key in
S, T and M coczands as if they were commanded by a program.

(1) Conditions that allow manual numerical value command.
e The manual numerical value command option has been added.

e M, S or T command sequence is not under way.

Even during automatic start or pause, for example, the manual numerical
value cocmzand is available if above conditions are met.



(2)

—~

@

2. POSITION DISPLAY MONITOR

2-1 POSITION

Operating procedures of manual numerical value commands

@ Select the position display menu screen.

@ Pressing the address key corresponding to the command, corresponding
commanded value display section is reverse-displayed and makes the
system ready for input of manual numerical value command. The spindle
function key is @ , tool function key is and miscellaneous

function key is @ .

@ Key-in the numerical value to be input.

@ Press the key.

Example:
The procedures to execute S1200 by manual numerical value command is are
given below. First select POSITION display on MONITOR screen.

- N
On screen, last executed =
command value is displayed. $ 500
\. -/
— p
Press the address key @ .
==

./

1) The address corresponding to the -

pressed key and numerical value

setting range are reverse—displayed.
Set the numerical value by
number keys. i=
1) The set numbers are displayed

successively as reverse—displayed.
Press the key. = S 1200

1) The S command is executed.

2) The reverse displayed display on CRT screen returns to normal.
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2-1 POSITION

Action to be taken when an erroneous numeric is set and the correct one is
desired to be set.

There are two methods:

Method 1 - N
While pressing the key, delete the set digits one by one. Then,
retry to enter the correct digits.

Method 2

Retry the entry, beginning with pressing the address key correspondin.g to
the command.

Exzample:
In this condition, the numeric is desired to be replaced by S1500.
N
Method 1 (
$:1200=
Press ; 4 to ~ ~
— —
delete the erronmeously set =
numeric.
. J
~
Enter . (
= -§:1500¢
. J
Method 2
Press address key @to ( R
return- to the initial status.
(. /
—
zazer OO -
= S1500
~— J
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2-1 POSITION

Setting/output range of manual numeric command

For the M, S, and T commands, the data type output sequentially from the NC
machine is defined as one of the following three by parameters:

. BCD ourput
. Unsigred binary output
. Signec binary output

The followiag table lists the setting/output ranges of the manual numeric
by three types of commands.

BCD or unsigned binary Signed binary
M 0 - 9999 +9999
s 0 - 99999 +99999
T 0 - 9999 +9999

Note 1: IZ the type is BCD output or unsigned binary and a negative number
is set, the positive value converted from it will be output.

Exzaople:
Manual numeric command

M -100 Qutput

| NcC = [M 100 |

Note 2: 1If the number of digits specified in the command exceeds the
secting range, the most significant digit will be lost.

Example:

=
6 ¢ 1 ! Most significant digit is lost.

Cocew

T e [
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(5) Other notes on operation

@ When a minus command is set:

Before setting the numeric, press the minus key.

Example:
If S-150 is specified:

Press address key @ .

Then, press key E]@ = . | S—150. | )
in order.

Press the key. _

by

S-150

1) The minus value is set.

Note 1: If the type is BCD output or unsigned binary, the value

converted from the input value will be set.

@ When manual numeric command operation stops halfway:

If the operation is desired to be stopped before input after pressing
the address key, press any non—-numeric key.

If a manual numeric command address—key such as MST is pressed, the
previous operation will stop. In this case, the next manual numeric
command sequentially begins.

If an axis address key (X, Y, or Z, etc.) is pressed, the manual

numeric command will stop. In this case, the orign zero or counter
zero mode is then entered.

If the keys are pressed, the manual numeric command will
stop. In this case, the POSITION screen is blanked.

If one of the following keys is pressed, the operation will not stop:



2. POSITION DISPLAY MONITOR

2-1 POSITION

1) Position display function key

2) [::] key pressed before a numeric is set (will be processed

as a minus command.)

3) key when a numeric has been set (The set data will be
deleted.)

(:> If the program's command format is the MELDAS 500 Series standard
format, the macro interruption codes (M96, M97) and subprogram call
codes (M98, M99) are not processed, if specified.

(:) No peripheral-speed command is available.

In the constant peripheral speed mode, no command is processed, if
specified.

2-1-4 Displaying Automatic Operation Program

(1) Displaying the operation program during automatic operation

(2)

(3

(%)

During memory, external memory (Floppy Disk), tape (data server, computer
link) or MDI operationm, up to four blocks of the specified program are
displayed. However, the number of axes differs with the number of blocks.

The cursor blinks at the beginning of the block being currently executed or
the completed block.

Displaying the operation program after SEARCH

In operation program display immediately after SEARCH, the block for which
the search command is issued is the command program to be executed next.

Displaying the operation program at branch to or at return from subprogram
When a branch command (M98) block is executed, the subprogram is
immediately displayed. When a return command (M99) block is executed, the
main program is immediately displayed.

Difference between one block of work program and one execution block

(:) A command block containing an EOB only or a command program comsisting
of only a comment statement is not regarded as an execution block but
is processed together with the following command program.

(:) A command block such as a variable command that contains neither move
nor MST command is not regarded as an execution block but is processed
together with the next block that contains a move or MST command.

Note: When parameter MACRO SINGLE is on, a variable command block is
regarded as an execution block.
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2-2 COORDI
2-2 COORDI
When the menu key is pressed, the COORDI screen is displayed.
. . 012345678 N 12345- 1234 )
The following operation can be r;um serin nl HONITOR2
GO0 X-345.678 Y345.678 : [POSITIONI (WORK (GS4)  (Dis TO GOI
executed on the COORDI screen. 1234 Y M5.678 X -MS67 X 0000
:g (s;osgooz ulga ! u&sn Y -345.678 Y  0.000
s es o -100. : 00031 Z 000 2 0.000
(:) Buffer modification At the X300 GOI X100. F50: € Q.00 C Q.00 C 000
time of block stop or stop caused N400 Y100.:
NS00 GO2 X200 R200. :
by Program €rror, data to be SPINDLE [PROGRAM]  [MANUALIT]  [MACHINE]
commanded next is modified. a0 0 50 100 X -MS678 X 0.000 X -3¢5.578

MNo0s ity:- i .0, Y 3458678 Y 0.000 Y 345578
pmne—— | Z 0000 Z 0000~ 0.00
Z AXIS G 0000 C 0000 C 0.000
A0 0 SO 100 L.
808 liiliiii:

"/ .
 POS! quoa_o:%commmo% SEARCH | MENU J

Display item

Explanation

012
N12

345678
345-12345

The currently executing program number, sequence number,
and block number are displayed.

<SUB> 05678

When a subprogram is being executed, the program number,

N45-12 sequence number, and block number of the subprogram

are displayed.

FC 0.00 The rate in the current moving vector directiom is
displayed. -

[POSITION] The current position during execution and the status

X =345.678 abbreviation of the axis are displayed. This is the same

Y 345.678 as the first screen display.

z 0.000 #1

c 0.000

[WORK (G54)]

G54 - G59 work coordinate system modal numbers and the

X -345.678 work coordinates in the work coordinate system are

Y 345.678 displayed.

z 0.000

C 0.000
[DIS TO GOl The remaining distance of the move command being executed
X 0.000 (incremental distance from the current position to the end
Y 0.000 point of the block) is displayed during automatic starting
Z 0.000 or stopping.

Cc 0.000

2-10




2. POSITION DISPLAY MONITOR

2-2 COORDI

Display item Ezplanation
[PROGRAM] [POSITION] - tool offset = [PROGRAM]
X -345.678 The value resulting from subtracting the tool offset to
Y 345.678 the axis from the current position of each axis during
z 0.000 execution is displayed. )
c 0.000
[MANUAL IT] The travel distance made in the manual mode when the
X 0.000- manual absolute switch is off is displayed.
Y 0.000 If control parameter "MANUAL IT RST" is on, the inter-
Z 0.000 ruption quantity can be cleared using the reset key.
C 0.000
[MACHINE] The coordinates of each axis in the basic machine
X -345.678 coordinate system in which the unique position determined
Y 345.678 depending on the machine is used as the zero point are
z 0.000 displayed.
c 0.000

GO0 X-345.678
Y 345.678;
BEho3s;
N100 S5000 M3;
N200 GO0 Z-100;
N300 GOl X100. F500;
N400 Y100.;
N500 G02 X200. R200;

The current work program being executed is displayed.
This is the same as the first screen display.
Used as the buffer modify operation area during

buffer modification. See "Buffer modification” for
details.

SPINDLE LOAD
il
110% SE—
Z AXIS LOAD

0 so 100
[EEL}

- 809 wemmmmm

The spindle load and Z axis load can be displayed
as a bar graph, using the user PLC.

This display can not be appear in the .screen without
supporting by the user PLC.

The user PLC means the ladder diagram made by machine
manufacturer.

2-11




2. POSITION DISPLAY MONITOR

2-2 COORDI

2-2-1 Buffer Modification

(1) Outline

After a block stop in automatic running (memory or tape runnlng) or MDI
running, the next modifications and changes can be made.

When a program error occurs, the error block can be corrected without
resetting the NC and the running can continue.

Tape Tape mode

" A  a—") Prepared Executicn NC ’

Memory emory.moce block block Machine

————————————r 0O unnin control
O

MD | MD! mode

Buffer modification

(Note) External memory cannot be
modified by buffer modification.J

.

(2) Details
(:) The next command can be modified in two cases:

e During a single block stop the next command contains a machining
program to be modified.

e During an automztic start, the running is in pause because a
program error has occurred in the next command.

®

During memory/MDI running, the contents of memory/MDI, as well as the
buffer data being displayed, are modified by buffer modificationm.

©

Two or more blocks beginning with the next command can be modified
simultaneously. (This applies only to the range being on the screen.)

®

If an error occurs in a prepared block, the error block can be
modified.
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2-2 COORDI

Operation

When a single block stop or program error stop occurs, the next command is
rewritten by the following operatioms. Then, the running continues.

@ Select position display second screen A

@ Pressing a cursor key ( @ s @ s @ , ' ) or tab key
& =2 |

The mode changes to the buffer mode and the mext command is displayed
from the head of the buffer modification area (*).

@ Hodify the program in the same way as usual program edit processing.
@ Press the key. The next command is modified. If a program error

has occurred, it is eliminated by this operatiom.

@ Check that data of the next command is valid. Then, restart the
program. Processing resumes, beginning with the modified data.

*  Buffer modification area (39 characters x 6 lines)
This area usually displays the execution program. (The number of lines

of this area is greater than that of the buffer modification area by
. Data can be displayed on a maximum of seven lines of this area.)

N2t G28 X0 Zo0 +— Previous command
ngg‘[‘lglg .......................... D ctive command
1\'12'3 51230 .\(J N ~— Next and subsequent commands

N124 GO0 X68. Z20l. :
NI125 GOl X80. Z195. F30:
NI126 Z150. :

N127 GO02 X100. Z185. R20:

During buffer modificationm, the display changes so that the next
command is placed at the head of the area. At this time, the whole of
the buffer modification area is reversed. The cursor first blinks at
the head of the next command. It can be moved, as desired, in the
buffer modification area by using the cursor key. (6 lines)

— Next and subsequent commands

«

2-13



Examples:
When the following program is created then executed, an error occurs in the

N125 block (P62 F-CMD NOTHING).

2. POSITION DISPLAY MONITOR

2-2 COORDI

N121
N122
N123
N124
N125
N126
N127
N128

G28 X0 Zzo:
T1212:
S1230 M 3 ;

GO00 X68. Z20l. :
GO0l X80. Z1gs. ;

Z130. :
G02 X100. Z18s.
Gol X110. :

R20. :

[

N123
Bi24

125 GO1 X80. Z195..

N126 Z150.; : )

N127 GO2 X100. Z185. R20.,
GO1 X110.;

N128

P62 F-CMD NOTHING

N

S1230 M3;
GO0 X68. Z201.;

Press the key.

1

2)

displayed.

When the cursor key is pressed,
the active program display area
changes to the buffer
modification area.

(The mode changes to buffer
modification.)

Modify as follows.

R-PEOOH

=

P62 F-CMD NOTHING

BUFFER EDIT

Message "BUFFER EDIT" is

y

2-14
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@ s
Press the key. N123 S1230 M3;
= §124 GOO X68. 2201.;
N125 GO1 Xx80. Z195. F50;
: N126 Z150.;
N .
1) When the input key is pressed, 127 G0z XIOO.. 2185.. R20.;
o . N128 GO1 X110.;
the buffer modification ends. .
The active program display
returns. (The buffer modifi-
cation mode is quitted.)
|\
2)

The message is cleared.

When the program is restart-
ed, it resumes processing,
beginning with the N125
block.

(4) Supplements

®
@

©

OXO)

During an automatic running start or when the next command data has
not been prepared, the buffer modification mode is not entered when
the cursor key is pressed.

Key operation for modification in buffer modification mode is the same
as program edit operation. The blocks other than those being
displayed in the buffer modification area cannot be displayed by

executing page feed with the or key or scroll with the

cursor move keys.

After the buffer is modified, control can return to the initial
command by pressing the |)~. mee) OT (oo 7] key. (This is enabled only

before the key is pressed.) The buffer modification is

unchanged at this time.

If buffer modification is desired to be stopped/canceled, press

the or key and the key in order. This causes the

initial status to return.

If the screen is switched to another during buffer modificatiom or the
NC is reset, the buffer modification will be canceled.

During buffer modification, no running start is enabled.

When key is pressed if ;(EOB) is missing from the data of the last

one of the modified blocks, it will be added automatically to the data.
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When the buffer modification mode is entered, all data up to ;(EOB) may not
be contained in the display area (only the first part may be able to be
displayed). This occurs, for example, if the last block being displayed in
the buffer modification area is too long.

Modify this block as follows. _

(a) If ;(EOB) is added to the end of the data being displayed, the last
part (not displayed in the area) of the block will be processed as a
separate block.

(b) If ;(EOB) is not added to the end of the data being displayed, the
last part (not displayed in the area) of the block will be unchanged.
It will be processed as the part following the part being displayed.

(¢) When one block is deleted using key, the data including the last
part. not displayed in the area (up to ;) will be deleted.

The number of characters that can be input at a time is the total of number
of characters added (or deleted) by buffer modification and number of
characters of the other blocks being displayed in the modification area.
The maximum number of characters is 234 (= 39 characters x 6 lines). If
the entire space area is used up in the modification area during data
addition, no more character can be added. In this case, press the

key, and return the mode to buffer modification. Data is redisplayed word
by word or block by block.

If an error occurs in a prepared block, the error block is displayed at the
arez head by changing the mode to buffer modificatiom.
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2. POSITION DISPLAY MONITOR

2-3 COMMAND

When the menu key |) is pressed, the command screen is displayed.
y

This screen consists of three pages. It displays the execution program
monitor, execution modal monitor, and cumulative time data. Page switching is

by pressing the [Jmw wme) or (*g.(| key.

2-3-1 Execution Program Monitor

This screen dispiays the active - ~
machining program's execution blocks @zﬁ34?$78 _g;§g4i¢]§33§0 MOITOR 3. b" 3

for monitoring.

{PROGRAM]

POS! | coorol %6ﬁM§|§assAch " MENU J

Display item

Explanation

012345678
N12345-12345

The currently executing main program number, sequence
number, and block number are displayed.

<SUB> 05678
N300-0

When a subprogram is being executed, the program number,
and block number of the subprogram are displayed.

N1OO:eeeoeooanoses
N200:ieeeeaoanonnanses
N300.eeeeeeoaannaaas

l

N9OO.eeeeaoancaasas
N10OO.coeeeanooanass
N1100eeeeocooaceoeses

The current program being executed is displayed.

The cursor is displayed at the top of the current block
being executed.

The read data is displayed also during tape running in
the above way.
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2-3-2 Execution Modal Monitor

By switching the screen from the execution program's monitor screen
(in the previous section) by using

the key, the execution

modal's monitor screen is displayed. @12345678 N12345-12345 momiTOR 3. 2/ 4
sue Q 5678 N 300-0 (posITIONI
This screen mainly Gisplays the  |EROASHIORITON, o ¥ N0 RS
modal Values of the active machining GZ] GBO Ggs G84 z _]00.000
program for monitoring. G67 G40.1GS7 GIS GS0.1C  0.000
G68: R=50.000

G50: P= (.000001 "
G41: D1= 30.000: 0.040 GO5:PO°
G43:Z :20= 220.550: 0.240 G54:

FA 200.00 S 2345 M 56

FMI1200.00 T 1234 10
B 1234 35
: 40

N300 G1 X-100.234 Y12345.678 F200 :
(_POSI | COORDI Eéyg,éﬁéls&ARCH | Menu
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Display item

Explanation

012345678
N12345-12345

The currently executing main program number, sequence
number, and block number are displayed. s

<SUB> 05678

When a subprogram is being executed, the program number,

N300-0 sequence number, and block number of the subprogram are
displayed.

[POSITION] The current position during execution and the status

X -100.234 abbreviation of the azis are displayed.

Z 12345.678 This item is the same as POSITION on the first screen.
Z -100.000

c 0.000

[MODAL INFORMATION] The modal state of the current G command being executed
GOl............G9§ is displayed.
Gé6.1..........G50.1 Note: Fixed cycle operationm:

When a fixed cycle command is executed, the

G command in the fixed cycle control subprogram
does not reflect the G modal of the calling
program.

G68:R=50.000

G50:P=0.000001
G41:D1=30.000:0.040

G43:H20=220.550:0.240

The coordinate rotation angle is displayed within the
range of + 360°.

The scale factor is displayed.

The cutter compensation modal and offset number and
abrasion amount are displayed.

The tool length offset and offset number and abrasion
amount are displayed.

G05:PO High speed mode modal is displayed.

FA 200.00 The modal value of the current program command F being
executed is displayed.

FM1200.00 The manual feed rate is displayed.

S$2345 The modal value of the current program commznd S being
executed is displayed.

T1234 The modal value of the current program command T being
executed is displayed.

M56 10 35 40 A maximum of four modzl values of the current program
command M being executed are displayed.

B1234 The second miscellaneous function modal value of the

current program command being executed is displayed.

N300 G1X-100.234 -

The current program block being executed is displayed.
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2-3-3 Total Integrating Time Display (012345678 N12345-12345 wonrron 3. 37 &

. (sus) N
By switching the screen from the [Tng]
execution program's monitor screen by Y M D
using the_ key, the TIME screen #1 DATE 92 - 12 = 14 ° -
is displayed. 2 TIME 13: : 18
3 POWER ON 197: 17: 45
4 AUTO OP 112: 28: 47
5 AUTO STL 111: 20: 15
6 EXT TIME 1 0: O: 0
7 EXT TIME 2 0: O: 0

#() oaTa ( ) () ()
_ Pos! J COOHDllgoMmﬁyoi SEARCHI MENU

Display item Explanation

012345678 N1234-12345 | The currently executing program number, sequence
number, and block number are displayed.

<SUB> 05678 When a subprogram is being executed, the program
N45-12 number, sequence number, and block number of the sub-
program are displayed.

[TIME] The total integrating time in date, time and each NC
#1 DATE '92-12-14 | operation state is displayed.
2 TIME 13:15:18

3 POWER ON . 197:17:45
4 AUTO OP 112:28:47
5 AUTO STL 111:20:15
6 EXT TIME 1 0: 0: 0
7 EXTTIME2 O0:0:0

o oo
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(1) TIME setting

Set the number, hour, minute, and second (or year of grace, month, date)
corresponding to the TIME to be set.

Set as follows: -

# @)

i E%g i £ (2oata ( 0) (0 ) (0)
(m

posi | cooror [COMMAND SEARCH | MENU

- ITIME}
Press the () key. UL'?.- ﬁz"owsaor«o: 0: 0

POWER ON : Total integrating time of the time from NC power on to off.

AUTO OP : Total integrating time of the work time from AUTO STL button
pressing in the memory (tape) mode to M02/M30 or reset button
pressing.

AUTO STL : Total integrating time during automatic starting from AUTO STL

button pressing in the memory (tape) mode or MDI to feed hold
stop, block stop, or NC reset button pressing.

EXT TIME 1: Dependent on PLC sequence.

EXT TIME 2: Dependent on PLC sequence.
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2. POSITION DISPLAY MONITOR

2-4 SEARCH

When the menu key is pressed, the SEARCH screen is displayed.

The SEARCH screen enables calling the program number, sequence number, and
block number for automatic operation from the memory or the paper tape.

It also enables setting collation stop to stop block in any desired program
number sequence number block during automatic operation.

r0 1234 N 20-0 MONITOR 4, 1/ f
(suB) 0 N -

[PROGRAM FILE] po
TAPE OPERATE DEVICE 2:SEAVER 3:COMPUTER
EXTERNAL MEMORY DEVICE 7, 8:FD2

500
1234
5678
9000
12345678
{COLIATION BLOCK]
0 N -

o( IN( )= ( ycom( )DEV(0)

__ Post | cooro lcowmmom MENU

Display item

Explanation

01234 N20-0

The currently executing main program number, sequence
number, and block number are displayed.

After completing the search, the searched program number
is displayed.

<SUB> O N -

When a subprogram is being executed, the program number,
sequence number, and block number of the subprogram are
displayed.

[PROGRAM FILE] M55
500
1234
5678
9000
12345678

This indicates the file of the numbers of the machining
programs éentered in the currently selected device.
(Above example is of the memory device.)

The numbers ranging from 1 to 99999999 are displayed in

the ascending order. (For the disk, they are indicated in
the order of entries.)

| If the number of the registered programs exceeds ome page

of display, PROGRAM FILE is displayed extending across
pages.
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Display item ) Explanation
[COLLATION BLOCK] Collation stop check operation indication for collationm
ON - " | stop, collation stop program number, and sequence number
| are displayed. )
| Data of the current work program being executed and data
N20 G91 G28 X0 YO ZO;| of the next work program to be executed are displayed.
The cursor block is being executed at present.
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2-4-1 Memory Search, External Memory Search

before work.

for external memory search.

Any work program is called from

2. POSITION DISPLAY MONITOR

2-4 SEARCH

the work programs registered in memory

Set the program number to be called, the sequence number, and block number.
In Dev setting area, set the zero for the memory search, the device name A or B

search.

®

Set the program number to be
called. Set the sequence
number and block number as
required.

Example:

To call 01234 N20 block,
o([I1213T4]) ~([2]0])-( )
CMP ( ) DEV (0)

Press the key.

1) A search is started.
2) When the specified program number,
sequence number, and block number
are found, message SEARCH COMPLETE
is displayed.

The found numbers are displayed in
0 and N located at the top of the
screen. If the memory mode is
selected, data in the found block
is displayed in the work program
display area.
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The initial state when power is turned on is memory

- ™
O( 1234) N(20)-( ) COM( ) DEV(0)

- ./
' N

SEARCH EXECUTION
O( 1234) N( 20)-( ) com( )DEV(D)

4

0 1236 N 20- 0
(sus) O N -
{PROGRAM FILE]

ITAPS OPERATE DEVICE

4
%hﬁiﬁa 3:COMPUTER
EXTERNAL MEMORY DEVICE 7/, 81502

[COLIATION BLOCK]
(0] N

N20 G391 G28 X0 YO Z0;
SEARCH COMPLETE

O ( INC )-( )com( )DEV(0)

L )
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Note 1: If ome of the following operations is executed in the EDIT screen
after memory search, the system enters a status in which nothing
is being searched.

Operation is disabled at this time. In this case, execute the
search again.
o Deleting the program being searched. )
o Deleting the sequence number for which the search was being
executed.
o Deleting the block corresponding to the block number for which
the search was being executed.

Note 2: The searched block is one block that is executed for oce automatic
start; the block having only EOB or sequence number is not
regarded as one execution block. One execution block is completed
only after an NC controlled command, such as axis move, MST, etc.
is issued.

Note 3: Even in the block stop state, memory search cannot be executed
during MDI multiple block running. After MDI running coapletion or
NC reset operation, execute memory search.

2-4-2 Tape Search, Data Server Search, Computer Link Search

This function enables the sequence number to be searched in the same manner
as for memory search when running the machining programs using the pzcer tape,
data server, and computer.

Before using the operation device, match operation device settizg and NC

equipment input/output parameter setting. Set the input/output basic parameters
and input/output device parameters on the DATA IN/OUT screen.
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{The

case of using the paper tape)

Mount the paper tape on the tape reader and select the tape mode.

execute the following search:

O]
@

0

Set the target program number in 0(
NC .

Press the key.

Set as follows:

o( @) N(1)-C )

ce. () TAPE ([) =
Press the key. =
1) A search is started. The paper

tape reader operates and paper
tape is run.
2) During search, the machining
program data being read is
displayed at the top of the
setting area. Messzge SEARCH
FXECUTION is displayed during
this period.
3) When the specified program is
found, message SEARCH COMPLETE
is displayed.

The target numbers are displayed
at 0 and N, located at the top
of the screen.

The data of the target block is
displayed in the machining
program's display area.

4) In the case of using data server,
set "2" in DEV ( ).
And in the case of using computer,
set "3" in DEV ( ).
Note 1: For details on data server search, refer
SERVER". .
Note 2: For details on computer search,

Manual.
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Set the target block number in —=(
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Then,

Set the target sequence number in
). Set "1" in DEV( ).

—

O(C1ON (- )com( ) DEV(1)

—

G28 X0 YO Z0;
SEARCH EXECUTE
o(1N(1-() com( ) DEV(1)

\.

&

65710 N 1-0
(sus) O

N
{PROGRAM FILE]
2:SERVER 3:COMPUTER

Exreamas. revory strcs% 5:F2

APE OPERATE DEVIC

{COLLATION BLOCK]
o] N

0 ( YNC  )-(  dcom( )DeVI(O)

| l ! |

L

to "APPENDIX 7. HIGH SPEED

refer to the MELDAS Computer Search
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Supplements:

®

® © 6

Search starts in the position set in the tape reader. (In the label skip
status, control jumps to the first EOB.)

After the search is completed, the searched block is read and the tape
reader stops. )

If the NC is reset during search, the search stops. If the NC is reset
after search is completed, the unsearched status returns.

If the specified block has not been found after the data to the EQR is read,
error message "E03 NB NOT FOUND" is displayed:

If control parameter "% RWD (SEARCH)" is off, the tape will stop at the EOR
of the program end. If the parameter is on, the tape will be rewound to the
EOR of the program head and will stop there.

Note: Even if control parameter "% RWD (SEARCH)" is on, the tape will not
be rewound if I/0 DEVICE PARAM "REWIND CODE" has not been set
correctly.

The rewind code depends on the I/0 unit used. Refer to the I/0 unit
manual for rewind code details.

Example:
When the tape was searched for N1 from a halfway position, the tape end was
reached before N1 was found. (When "% RWD (SEARCH)" is omn)

A L= e
3 Position after rewind - Search start position .
1 T T T T T T T T e T e s e e
Tape rewind J

Error "03 NB NOT FOUND"

By pressing the input key after rewind, the tape 1is searched for N1.

If the target program number is nmot specified, the tape will be searched for
only N and B. This does not relate to the program numbers in the tape.

If the input key is pressed after normal tape search is completed and other
information including another N and B is set, search will be executed. If a
block stop status is entered after search is completed and the automatic
running status is entered by pressing the automatic start key once, tape
search will not be executed.
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@ After tape search is completed, "1" is retained in the setting field of TAPE
( ). Thus, the value does not need to be set for each tape search. Only
when memory search is desired to be executed, set 0" in the setting field
of TAPE ( ). :

The "LSK" display is cleared when the first EOB is read. It is displayed at
reset or EOR read time.

@ Even in the block stop state, tape search cannot be executed during MDI
multiple block running. After MDI rumning completion or NC reset operation,
execute tape search.

2-.4—3 Collation Stop

Any block can be set to a single block stop state without switching on
S-BLOCK. )

The collation stop enables the following:

G9l:
S
G0 Z-150. :
DN100 G81 X100. Z-100.R-50. F100 ;
N10l X -100. ;
N102 X -100. :
N103 Y -100. :
N104 X -100. ;
N105 X -100. : As shown in Figure 1-1, drilling is
stopped for collation when drilling a
S hole is completed (at completion of
the N100 block). The depth of the
hole is measured to check whether the
4 5 6 dimensions are correct. If not,
‘$‘ ‘$’ wodify the amount of tool length

offset and restart the program from

3 9 l the beginning. This enables drilling
_@_ ‘$_ _$_ a hole in exact size you want.
i

Depth of the hole

I-—-...._-.-.'-.-—.— le
v

N I .

Figure 1-1
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Setting the stop for collation

To perform a collation stop

in tape (paper tape data serv-
er, computer link,) or memory
mode, specify the program,
sequence, and block numbers
and specify "1” in setting
area CMP ().

Example:
To stop at 01234N20-3,
specify as follows:

o(lDDl)u(@E)(@)
CMP (1) DEV ( )

1) When "1" is specified for CMP
( ), any data for DEV ( ) is
ignored.

2. POSITION DISPLAY MONITOR

2-4 SEARCH

(0 1234 N 20- 0
(sup) O N

{PROGRAM FILE]
TAPE OPERATE DEVICE

EXTERNAL MEMORY oavrm%

1

MONITOR 4,

1/ 1)

2:SERVER 3:COMPUTER
B:FD2

[COLLATION BLOCK]
0] N

|
N20 G91G28X0 YO Z0:

O( 1234)N( 20)-( 3)CMP(1)DEV{ )

[ Pos | COORD! 4coMMANo%" L] mEnu J

-
To perform a collation stop 0
in MDI operation mode,
specify "0" for the program
number.

Example: :
To stop at N10-2 during MDI
operation, specify as
follows:
o [o)N (o -(2h

cMP (J1) DEV ( )

o

(su) O
[PROGRAM FILE]
TAPE OPERATE DEVICE
EXTERNAL MEMORY DEVICE

[COLIATION BLOCK]

- .
N20 G91G28X0 Y0 Z0:

o( ON{ 10-(2)CMP (1L)TAPE( )
L Post | cooaox;commnwoggfg§¢gg mEny

1234 N 20-0

N

MONITOR 4. 1/ 1)

2:SERVER 3:COMPUTER
7, B:FD2

N
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Press the key.

1

In tape or memory mode,

the program, sequence, '
and block numbers and
"COLLATING” are displayed
in the [COLLATION BLOCK]
while the data setting
area is displayed in
blank.

Press the » key.

1

In MDI operation mode,
"MDI" is displayed in the
place of the program
number, and the numbers of
the sequence and block
heing required to stop and
"COLLATING" are

displayed. As in tape or
memory operation mode, the
setting fields are
displayed in blank.

—~
0 1234

2. POSITION DISPLAY MONITOR

2-4 SEARCH

~
N 20-0 MONITOR 4, 1/ 1
(sug) O N -

[ PROGRAM FILE] % -

TAPE OPERATE DEVICE 2:SERVER 3:COMPUTER
EXTERNAL MEMORY DEVICE 7.B:FD2

500

1234

5678

9000

12345678

[COLLATION BLOCK| BGFELE

0 1234N 20-3

B . .

N20 G91G28X0 YO0 ZO:

of YN(C  )-(C )Ycme( )DEV (0)

| pos | cooror ,QCOMMANDW> MENU

N

(o 1236 N 20- 0 MONITOR 4. 1/ 1
(sup) O N -

{PROGRAM FILE]
TAPE OPERATE DEVICE

7
% 2:SERVER 3:COMPUTER
EXTERNAL MEMORY DEVICE 7, B:FD2

500

1234

5678

9000
12345678
[COLLATION BLOCK] £BYA&ITNG
0 - MDI N 10-2

|
N20 G91G28X0 YO Z0O:
of YN(  )-(  Ycmp ( )DEV(0)

L posi | Coorot ,’CQMMAND} SEARCH| MENU
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Press the CYCLE START switch to
start operation. When the
specified block is reached and
executed, the system enters the
single block stop state.

1) When the system enters the
single stop state, the
program, sequence, and block
numbers and "COLLATING"
displayed in the [COLLATION
BLOCK] are all erased.

Press the function selection. key
to check that "COLLATION
our

STOP" is displayed in the <STOP
CODE> field.

2. POSITION DISPLAY MONITOR

2-4 SEARCH
( - = ™
0 1234 N 20-0 MONITOR 4, 1/ 1
(su) © N -
[PROGRAM FILE]
TAPE OPERATE DEVICE 2:SERVER 3:COMPUTER
EXTERNAL MEMORY DEVICE 7, B:FD2
500
1234
5678
9000
12345678
[COLLATION BLOCK]
0 N
N
N20 GS91G28X0 YO Z0:
o( INC )-C  )Cmpe ( )DEV(0)
__Post | COORD! jcommanol/ZZZ25 MENU

(<NC ALARM> DGN 1 h

<STOP CODE>
T04 COLLATION STOP 0401

<ALARM MESSAGE>

<OPERATOR MESSAGE>
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(2)

Canceling collation stop settings

To cancel the collation stop
settings, specify "0" for
CMP in the SEARCH screen.
o INC )-C ) evp@ DEV( )

Press the key.

1) The program, sequence, and
block numbers that have been
set and message "COLLATING”
are all erased.

2. POSITION DISPLAY MONITOR

2-4  SEARCH
(0 1234 N 20- 0 MONITOR 4, 1/ 1
(sus) © N -

[PROGRAM FILE]
TAPE OPERATE DEVICE

% 2:SERVER 3:COMPUTER
EXTERNAL MEMORY DEVICE 7, B:FD2

500
1234
5678
9000
12345678
(COLIATION BLOCK | GOIEAZENG
0 1234N 20-3

|
N20 G91G28X0 Y0 Z0O:

of ) N( )-C )cMP( )DEV(0)

| rost | cooror jcommanolZZZZE]  menu

(0 1234 N 20- 0

(sus) O N -

{PROGRAM FILE]
TAPE OPERATE DEVICE

2:SERVER 3:COMPUTER
EXTERNAL MEMORY DEVICE 7, B:FD2

~
MONITOR 4. 1/ 1

500
1234
5678
9000
12345678
[COLLATION BLOCK]
0 N -
| |
N20 G91G28X0 YO ZO:
oo JNC )-( )cmp( )DEV(0)

_ pos! |coono| ;commmoW SARS] MENU
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Note

Note

Note

Note

2. POSITION DISPLAY MONITOR

2-4 SEARCH

Details of functions

1

2)

3)

4)

3)

6)

7)

Specifying "1" in the CMP ( ) field in the SEARCH screen activates the
collation stop functiom.

The collation stop function can be set or canceled even during
automatic operation.

When the specified block is detected in collation stop mode, the block
is executed and then the system is placed in the single block stop
state.

If the program contains several sequences or blocks having the same

numbers, the collation stop is made after the block matched first in
the executing order is executed.

The collat%pn stop setting is canceled when any of the following occurs:
(:) The collation stop is made.

<:> "0" is set in the CMP ( ) in the SEARCH screen.

(:) System is placed in the NC reset state.

The collation stop is made when only a program number is specified at
the beginning of the program.

If no block number is specified though the program and sequence numbers
are specified, the block number is assumed as O.

The collation stop function is disabled for the block being currently
executed or the block that has already been read in the preread buffer.

If a block that does not exist in the target program is specified, the
system does not check whether it exists in the program.

The collation stop function is disabled in tapping mode.

The collation stop function is not applicable to the blocks for
automatic tool length measurement (G37).
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2-5 RESEARCH

After the machining program stops during processing because of breakage of a
tool or a pause, etc., the program restart function is used to restart the
machining. To do this, this function finds the program and the block to be
restarted. The machining restarts with this block. -

Search for the program or block is executed using the RESEARCH screen. By
processing menu key s the RESEARCH screen is displayed. It consists of

the following two pages.

(0 1000 N 5-0 monTors. 12 ) (o 1000 N 5-0 MONITORS.2/2 |
<sus> 0 N - <sus> o N -
(RESTART—P(G54)] [RESTART-R] T-SELECT T 10
X -130.000 X -150.000 s-speeD S 3000
Y -10.000 Y -150. 000 2nd AUX B
Z 0.000 z 0.000 AUX M 6 3 8
c 0.000 C  0.000 9 6
N6 Y‘7Q.;
N7 X-20.:
[PROCESS TIME] 0:4:37
T O:UNMODAL 1:TYPE1 2:TYPE2 3:TIME
D O:MEMORY 1:TYPE 2:SERVER A:FD1 B:FD2
O( )
N ( )-( YPC )T IM()
(RESEARCH lcom-var|Loc-var| MENU ) (REZEAREH [comM-vaR|LoC-VAR| MENU |

Note: On the screen, the process time can also be calculated. See 2-8
Machining Time Calculation for details.
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2-5-1 RESEARCH Operation Sequence

There are two ways of restarting the program: restart types 1 and 2.

(1) Restart type 1

If feed hold and NC reset have been made after breakage of a tool, restart
the program according to the restart type 1 procedure.

Machining program

Feed hold

s
=) P

Machining restart

By pressing the feed hold button, make the tool escape toward the tool
replacement position in manual or MDI mode. By pressingthe RESE T
key, stop the current machining.

I If the offset amount changes, enter it on the

[ Repiace the tool. OFFSET screen.

[ In tape operation mode, index the top of the tape. J

Operation on the RESEARCH screen

Execute a search for the block with which the program is to be restarted.
(Section 2-5-2) e

After restart search is completed, the MSTB
functions, restart remaining distance, and restart
J position are displayed. .

{ Turn on the program restart switch.

Move the axes to the restart retumn position in manual mode. After the movement to the restart position is
(Section2-5-3) . . completed, RP is displayed the axes do not move in
Execute the MSTB commands using a manual numeric command. any (+, -) direction.

(Section2-5-4)

- If even one axis is not in the restarnt position at cycle
rTUf n off the program restart switch. l start time, an operation error will occur. If RESTART
[ AUTO on PARAM screen is turned on in this case,

all axes return to the restart position at the same
l time, then the machining restarts.

[Rexurn to the automatic operation mode.

|

[ Press the cycle start button. l

End
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Restart type 2

Before restart search is executed for the machining program to be restarted,
another machining program can be run with tape and memory. In this case,
restart the former machining program according to the restart search type 2
procedure. If the coordinate system at machining restart is to be set
different from that used in the last automatic operation, the restart search
type 2 is executed.

The operating sequence of this type is the same as restart type 1. But,
before executing the restart search, all preparations for running the
machining program must have been completed. For example, informatioun such
as the coordinate system must have been defined. Note that a search must be
executed for the head of the program to be restarted. '

Machining program

‘ Tum on the power. All axes return to the reference point.

Running of another
] machining program

,Machining stop/

With MDJ, define the coordinate system used when starting the program
to be restarted. \

Machining restart %

I Move the axes to the program start position.

If the program begins with an incremental command
| or the G92 command and even one axis is not in the

program start position, the program cannot restart

normally.

Fn tape operation mode, index the top of the tape. J
f——————————— e ————————— e — — —— — ———
' Operation on the RESEARCH screen l
l ] Execute a search for the program head. I ]
| | According to the type 2 procedure, execute a search for the block to be |
l restarted. |

(Section 2-5-2) - |
l [ After restart search is completed, the MST8 func-
I tions,. restart remaining distance, and restart position l
| [ Turn off the program restart switch. l are displayed. |
| | Move the axes to the restart return position in manual mode. After the movement to the restart position is X |
{Section 2-5-3} completed, RP 1s displayed the axes do'not move in
I Execute the MSTB commands using a manual numeric command. any (+, -) direction. I
| | (Section2-5-4) |
e e e e e e e e e e e e ————_—

[ Turn off the program restart switch. I

l Return to the automatic operation mode. ]

I Press the cycle start button. l
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2-5-2 RESEARCH Operation

Using the first page of the RESEARCH screen, execute search for the program
and the block to be restarted.

Specify the following information in the data setting fields:

Set item Set data Contents

0( ) |1 - Set the program number, sequence number, and block
99999999 | number of the search target.

For restart search, the program number cannot be
N ( ) |0 - 99999 omitted.

-( ) |0 - 99999

P ( ) |0 - 9999 Set the frequency of appearance of the target block.

If, for example, the target block is in a subprogram, it
is executed n times if the subprogram is called n times.
Assuming that the operator desires to execute a search
for the i-th one of the n tries, set "i" in this field.
If the first try is the search target or only one try is
executed, setting in this field may be omitted. If 0 is
set, the first try will be assumed.

T ( ) 0 Specifies unmodal search.
1 Specifies type 1 restart search.
2 Specifies type 2 restart search. When this value is

set, the following is always required: The head of the
main program must be found (search for head) by
executing unmodal search. The type-2 restart search
must then be executed.

3 Specifies machining time calculation.
M ( ) 0 Specifies memory search.
1 Specifies tape search.
D ( ) 2 Specifies data server search.X
A Specifies floppy drive (first) search.X
B Specifies floppy drive (second) search.*®

Note: * means that an additional specification is required.
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(1) Type 1 restart search

After a tool is broken during 01000N7 execution in the machining program
example on the next page, the program restarts with the 01000N6 block.

Specify the block with which the T O:UNMODAL 1:TYPEL 2:TYPE2 3:TIME
machining is to be restarted. D 0:MEMORY 1:TAPE  2:SERVER A:FD1 B:FD2
Execute the search according to = o 1000)

type 1. N( 6)-( 00 P(C 1) T(1) D(0)
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Press the key.

ip)

(2)

Message "RESEARCH EXECUTION"
remains displayed throughout
search processing. It is
replaced by "RESEARCH COMPLETE"
upon completioa.

Example:
Type—-l restart search example

01000;

N1 G28 X0 YO 20;

N2 G92 X0 YO 20;

N3 G43 GO0 G90 z-100. H10 MO3 S750;
N4 G42 GO1 X-20. Y-20. DOl F100;
N5 X-120.;

N6 Y-70.;

N7 X-20.;

N8 Y-20.;

N9 G40 G49 X0 YO 2Z0;

N10 MO02;

p4

Type 2 restart search

Find the head of the main program by unmodal search.

2. POSITION DISPLAY MONITOR
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(o 1000 N 5-0

<sus> o N -
(RESTART-P (GS4)] [RESTART-R]
X -130.000 X -150.000
Y  -10.000 Y -150.000
z 0. 000 7 0. 000
C 0000 c 0. 000
N6 Y-70..

N7 X-20.:

RESEARCH COMPLETE

Tool breakage
Feed hold

Tool replacement position
Search initial point

for the block of the programs to be restarted, according to the type 2

procedure.

In the machining program example on the next page, machining was finished up
The program restarts with machining of work

to work 1 on the previous day.
2.

Find the head of the main program
by unmodal search.

i
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T 0:UNMODAL 1:TYPEL 2:TYPE2 3:TIM

D 0:MEMORY 1:TAPE  2:SERVER A:FD1 B:FD2
Oo( 2000

N( )-C ) PC ) T(0) M(0)

Then, execute a search




Press the key.

Specify the block with which the
machining is to be restarted.
Execute the search according to
type 2.

Press the key.

2. POSITION DISPLAY MONITOR
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s ™
= 0 2000 N 0-0
<susB>o0 N -
[RESTART—P (G54)] (RESTART-R]
X X -
Y Y
z z
C (of
0O 2000: :
N1 G91 G28 X0 YO .
SEARCH COMPLETE
\_ y,
[L-? T O:UNMODAL 1:TYPE1 2:TYPE2 3:TIME
D O:MEMORY 1:TAPE 2:SERVER A:FDl1 B:FD2
o 3000)
N ( 0)-( 0 P( 20 T(2) M(0)
=" (0 2000 n3-0 )
<sue >0 3000 N 0-0
[RESTART-P (G55)] [RESTART-R]
X -80.000 X -80.000
Y -40.000 Y -40.000
Z 0. 000 Z 0.000
1C 0.000 (o 0.000
0 3000;
N1 G42 GO1 X-1Q. Y-10. DOs F1000:
RESEARCH COMPLETE
|\ J
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Example:
Type-2 restart search example

020005 eecececccccoccacacscocccscccaccancas Main program

NI G91 G28 X0 YO; - )
N2 G90 G54 GOO X0 YO M98 P3000; .... Work 1 machining
N3 G55 GO0 X0 YO M98 P3000; eceececees Work 2 machining
N4 MO2;

A

030005 <eceeeeeccccecccesccccccacccascasaas Subprogram
N1 G42 GO1 X-10. Y-10. DOS F1000;

N2X-40.;
N3Y-40.; Note: Standard
N4X-10.; Format M2/MO0 Format
N57-10.; Program Number O | Program Number L
N6 G40 X0 Y0;
M98P _ G22 A _ G22 L_

N7 M99;
pA M99 G23

X -130, -100, -50. Mrm G58 X 0. 000

i 7

Y 0. 000

G3¢ X - —20.000
Y —40.000

G55 X -—80.000
Y —40.000
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2-5-3 Restart Positioa Return Method

When restart position return is required after restart search is completed,
the operator can select manual or automatic return for both type 1 and 2 by
parameter setting. ’ -

(1) Manual restart position return

Turn on the program restart switch. Then, move the axes manually to the
restart position.

(:) Turn on the restart switch. = [RESTART—P (G54]] [RESTART—R]
X -130.000 RP X 0.000
@ Change the mode to manual . Y -10.000 RP Y 0.000
(JOG/rapid traverse). Z 0.000 RP z 0.000
C 0.000 RP C 0.000
(:) Move the axes in the restart
retura directioun.

1) After return to the restart
position is completed, the
RESTART-R field on the
RESEARCH screen displays

O's.

"RP" is displayed

at each value of the
RESTART-P (G54) field.

off the restart switch.

Note

Note

At restart switch-oo time, no axis can move in the reverse
direction of the restart direction. If an attempt is made to move
an axis in the reverse direction, an operation error will occur.

If the tool needs to escape once (for example, the tool collide
with the work), make it escape, with the restart switch off, in
manual mode.

After restart position return is completed, no axis can move with
the crestart switch on. If an attempt is made to move an axis in
this condition, an operation error will occur.

If even one axis where restart position return is incomplete exists
an operation error (restart position return incomplete) will

occur. No operation error occurs when an axis that has returmed to
the restart positioa is not in the restart positioa.
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(2) Automatic return position return

If parameter "RESTART AUTO" has been set on the coantrol parameter screen of
user parameters, the cycle will start. This causes all axes to return to
the restart position by means of dry run. After the return is completed,

machining restarts.

Note 1: Before the cycle start, move the axes manually or with MDI to a
position in which the tool does not touch the work.

Note 2: Even if parameter "RESTART AUTO” is on, manual restart position
return is enabled with the restart switch om.

Note 3: Once returned'mahuélly to-the restart position, an axis does not
return to the restart position by automatic restart positiom return
if it is moved from the restart positiom.

2-5-4 Manual Numeric Command in the Program Restart

Regardless of the type (1 or 2), the M, S, T, and B codes used for machining
are displayed on the second page of the RESEARCH screen after restart search 1is
completed. The M, S, T, and B functions can be set during the period to reset or
start after completion of restart search.

A maximum of 35 M codes are displayed. For the S, T, and B codes, a maximum
of three codes are displayed, respectively. If the codes used for machining are
more than the maximum, the codes used for the earlier processes will not be
displayed. Execute the manual numeric command on the POSITION screen because the
codes not being displayed cannot be input as a coamand.

Select the second page of the
RESEARCH screen.

1) The MSTB commands used for
machining are displayed.

2) The cursor blinks im the right-
most column of the top data.

Using cursor keys, move the
cursor to the position of the
command to be set.

= T-SELECT T 1i
S-SPEED S 300
2nd AUX B
AUX M

S

=

oo O
w
o

ﬂg' T-SeLecT T
s-SPEED S 30
2nd AUX B
AUX M

O —

oigy QIO
W@E@
(%]
[oe]
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Press the key.

i D)

2)

3)

The command value containing the
cursor and the command value name
are reverse-displayed.

The reverse display continues until
the command processing is completed.
The cursor remains blanked during
the period.

After the command processing is
completed, normal display returns.
The cursor is displayed in the
position of the next .command value.

The specified code is displayed
on the POSITION screen.

=
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T-SELECT T 10
s-sPEED S 3000
2nd AUX B

g

T-SELECTT 10
s-sPEeD S 3000
2nd AUX B e =
aux M 6 I B
9 6
MONITOR 1,
X S
Y T
Z M 3
C Fc
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2-5-5 Notes for Research

(@)

(2)

(3

(4)

(5)

(6)

(7

(8)

(9

(10)

Set the tool offset amount, parameters, etc. before RESEARCH operation. If
this is disobeyed, the axes cannot return to the correct machining start
position.

During the program restart period, neither automatic operation nor MDI
operation must be executed.

If this is disobeyed, the axes cannot return to the restart position. (The

program restart period is from program restart search to restart of the
search target program.)

If restart search is executed for a program by using the user macro external
signal input, machine coordinate read, or external mirror image etc., the
axes cannot return to the correct machining start position.

If the coordinate system has been shifted by manual or MDI interruption etc.
during execution of the previous machining program, the axes cannot return
to the correct machining start position. This rule applies regardless of
whether the restart search conforms to type 1 or 2.

For type 1, the program head does not need to be found by unmodal search.
The running start block of the previously run program is stored internally.
And the type 1 restart search finds the specified block by modal search,
beginning with the previous running start block. Thus, unmodal search will
not be active, if executed.

For type 2, message "TOP SEARCH ERR" will be displayed if an attempt is made
to execute the search directly by type 2 (instead of unmodal search).
Execute unmodal search first.

For types 1 and 2, no search can be executed for macro statement blocks. If
this is disobeyed, an error (NB NOT FOUND) will occur. If restart search is
desired to be executed for the macro statement, this can be done by
executing restart search with control parameter "MACRO SINGLE" on. Im this
case, note that the tool locus may change because of preread of the cutter
compensation, corner rounding and chamfering, and geometric.

If operation is not restarted from the beginning of the tape in type 1 mode,
the machine cannot return to the correct machining start positiomn.

The WHILE/GOTO statement cannot be used in tape operation mode. If a
WHILE/GOTO statement is written for restart search in tape operation mode,
therefore, a program error (P295 tape WHILE/GOTO) occurs.

For type 1 or 2 restart search, a program number must be specified. If it
is omitted, an "EOl SETTING ERROR" occurs and the restart search is not
activated. If this occurs, specify a program number and restart the
operation.
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2-6 COMMON VARIABLES

When the menu key is pressed, the common variable screen is
displayed.

The common variable contents are displayed for the variable command in a work
program.

Common variable data can also be set or changed on the common variable
screen.

The common variable configuration varies depending on the number of
variables defined in the specifications. For 600 variables, #100 - #199 and
#500 - #999 are assigned (31-page configuration).

(012345678 N12345-12345 MONITOR 7.1/31)

susy 5678 N 345-12

100 -123456.1234 110

101 12.3450 111

162 112

103 113

104 114

105 115

106 116

107 117

108 118

108 119

=101 =12.345 ;

= YoAaTa( ) name( )

| RESEARCH | COM-VER’ LOCVAR | MENU
Display item Explanation

012345678 N12345-12345|The currently executing program number, sequence number,
and block number are displayed.

<SUB> 0 5678N345-12 When a subprogram is being executed, the program number,
sequence number, and block number of the subprogram are

displayed.
# The variable numbers and contents are displayed.
100 -123456.1234 If variable data is "null”, the data display field
101 12.3450 will be blank. If the number of columns of data is
102 too large, that is, the data contains more than six

characters in the integer part or more than four
characters in the fraction part, the exponent
will be used for display.

#101=12.345; The current block being executed is displayed.
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2-6 COMMON VARIABLES

(1) When a common variable command exists, if the block is executed, the

execution result is displayed.

Example:
The following work program
is executed.

t

#101=12.345;
@

(2)

A )
#
100 —123456. 1234
101 0. 0000
102
N— y,
&
e \

# .

100 —123456. 1234
101 12. 3450
102

\ J

When a command to set a variable name in common variable #500 - #519 by user

macro exists, if the block is executed, the setup variable name is displayed.

Variable name setting and reference commands require the user macro
specifications and are limited to 20 common variables #500 - #519. The
variable name is a string of up to seven alphanumeric characters beginning
For common variables #500 - #519, the
variable numbers, data, and variable names are displayed as shown below:

with an alphabetic character.

Example:
The following work program
is executed.

l
SETVN 501 [POINTER,
COUNTER];

t

=
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(- 2

gOO —-123456. 1234  ABCDEFG

501 100. 0000

502 999. 9000

\_ - )
&

012345678 N12345-12345 MONITOR 7. 4;§q

sus 0 5678 N 345-12

500 -123456.1234 ABCDEFG

501 100.0000 POINTER

502 999.9000 COUNTER

503

504

505

506

507

508

509 ‘

SETVN 501[POINTER, COUNTER]

#( ) oarta( ) NamE( )
LRESEARcM EC?M-VARj LOC-VAR MENUJ
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2-6-2 Common Variable Setting
(1) Common variable data setting

To set common variable data, set the variable number in # ( ) and common
variable data in DATA ( ), then press the key. -

(2) Setting variable names of common variables #500 — #519

To set a variable name, set the variable number in # ( ) and the variable
name in NAME ( ), then press the key. Only 20 common variables #500 -

“c
#519 allow variable name setting. The variable name is a string of up to
seven alphanumeric characters beginning with an alphabetic character.

If both data and variable name are set for variable number (#500 - #519),
the data and variable name can be -set at a time.

(3) If the key is pressed after the variable number and data (or variable
name) are set, the setup data (or variable name) is displayed at the
variable number position. The variable number in the setting area # ( )
is automatically incremented (to the next number) and the contents of DATA
( ) and NAME ( ) disappear.

(4) 1If a variable number and data (or variable name) not listed on the selected
page are set, when the key is first pressed, the screen is changed to
. Cacc

the page corresponding to the setup variable number. If again the key

is pressed, the data (or variable name) is set and displayed at the
position of the corresponding variable number.

(5) Whenever the @ or @ key is pressed for the variable number displayed in
# (), the variable number can be incremented or decremented by one.
2-6-3 Common Variable Data Deleting

To delete all data being set as common variables, at a time, press the
keys, then press the key. This deletes the data displayed on
Can Cacc

one screen.

In this case, data on the other screens are not deleted. If all data omn
all screens are desired to be deleted, repeat the above operation for all
screens.

When keys are pressed, only the display is deleted. When
the key is then pressed, the variable data is deleted. This delete
operation causes the common variable data to be "null".

Note: When parameter "COM-VAR RST CL" is on, common variable data becomes

"null” when the system is reset. When parameter "COM-VAR PWR CL" is
on, common variable data becomes "null” when power is turned on.
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2-7 LOCAL VARIABLES

When the menu key is pressed, the local variable screen is displayed.

Local variables 1 to 33 are provided for each user macro subprogram call
level. 33-local variable data is displayed per page and 5-page configuration of
levels 0 to 4 is used.

(012345678 N12345-12345 MONITOR 8. 1/5)
susr 0 5678 N 345-13 oise. Lv. (0)
AcT.Lv. (2)
A 1 -12345.6789 F9 Q17 Y25
B 2 12.3450 10 RI18 226
C 3 H1 S19 27
{1 12 T2 28
J s M13 U2 29
4 v 30
K 6 15 W23 3
D 7 16 X224 32
E 8 33
(UNVALID)  FEED HOLD OVERRIDE  EXACT
S-BLOCK MST FIN
G65 P9001 L2 B100.5 M5 ;
| RESEARCH | i COM-VAR ELQQ-\{AR  menu
Display item Explanation
012345678 The currently executing program number, sequence number,
N12345-12345 and block number are displayed.

<SUB> 05678 N345-13 | When a subprogram is being executed, the program number,
sequence number, and block number of the subprogram are

displayed.
Al -12345.6789 The local variable numbers and contents are displayed.
B2 12.3450 The alphabetic character preceding each local variable
C3 number is argument code. None of G, L, N, 0, and P can
be used as arguments and are displayed.
2 33 local variables (#1 to #33) exist for each user macro

subprogram call level of depth.

If variable data is "null”, the data display field will
be blank. If the number of columns of data is too large,
that is, the data contains more than six characters in
the integer part or more than four characters in the
fraction part, the exponent will be used for display.
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Display item

Explanation

ACT. LV. (2)

This indicates the level of depth during user macro

subprogram
(0): User
(1): User
(2): User

(3): User
(4): User

control execution.
macro is not called.
macro call level 1
macro call level 2
macro call level 3
macro call level 4

<INVALID>
FEED HOLD
OVERRIDE
EXACT
S-BLOCK
MST FIN

This indicates the modal state of the NC operation
control status by the #3003, #3004 command.

FEED HOLD:

OVERRIDE :

EXACT :

S-BLOCK

o0

MST FIN :

Is displayed when command is programmed with
#3004 bit O set to 1, indicating that feed
hold is invalid.

Is displayed when command is programmed with
#3004 bit 1 set to 1, indicating that cutting
override is invalid.

Is displayed when command is programmed with
#3004 bit 2 set to 1, indicating that the G09
(block deceleration check) command is invalid.
Is displayed when command is programmed with
#3003 bit 0 set to 1, indicating that block
stop is invalid.

Is displayed when command is programmed with
#3003 bit 1 set to 1, indicating the state of
proceeding to the next block without waiting
for the MST command completion signal.

G65 P9001 L2
B100.5 M5;

The current block being executed is displayed.
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2-7-1 Local Variable Data Display

(1) When local variable #1 - #32 command by user macro exists or argument
specification is made in user macro subprogram call, if the block is
executed, the execution result is displayed.

e A
pisp.Lv. (1)
Example: act.Lv. (0)
When the following work g‘ ; g 8888
program is executed and C3 0. 0000
user macro subprogram is | 4
called, data as shown in
the right is displayed on \. J
the page of local variable
display level (1): = @
1
G65 P1 Al. B2. C3. ; P
{ oisp.wv. (1)
acT.Lv. (1)
Al 1.0000
B 2 2.0000
C3 3.0000
1 4
— y,
(2) The relationship between the user macro subprogram call execution and
display levels is as shown below:
Main {(Level O) 01 {Macro level 1) 010 (Macro level 2) 0100 (Macro level 3) 01000 (Macro level 4)
=1=01 .82=072 ? : )
¢ =3Ol /'cespxouo. B20. /‘css P 1004 100. /‘casmooouooo. /
G65 Pl1Al. B2. C30: B200. : B2000 : )
! Cc3 \ ! \ 1 \ ! \
MQ2 ; M9 M99
Display of Display of Dlsplay of D.splay of Oisplay of
levei O level 1 level 2 tevel 3 Ievel 4
{T" o) [ ewwer ) [ B ) [ esww ) [ owwva )
1 0.1000 1 1.0000 1 10.0000 1 100.0000 1 1000.0000 ||
Il 2 0200 2 %0000 2 20.0000 2 200.0000 2 2000 |
Il 3 0300 3 3.0000 3 30.0000 3 ;,; |
! !
!_116___...—4 g_lls_————-J \—16_—_J k—ls___—._.J .16 ..—JI
! 01SP. LV. (0) 0157, LV. (1) [ oseLv. 2 ) 1 oIsP. LV, (31 ) (( oise.ov e
| 17 17 17 17 17 |
A { { / ! |
{_g.—“—_:’___%?:_—f___a____J__ - 13_ __.__J.__._E_J.J____i.:

(3) A local variable display page is selected by using the page key s
. Display can be changed as desired independently of the executing
level.

Note: Local variables cannot be cleared when resetting is done or power is
turned off, but are cleared at macro call.
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2-8 Machining Time Calculation

An approximate machining time can be estimated by sequentially reading and
analyzing the work program stored in memory at high speed without operating the
machine.

The calculated machining time is displayed in the hour:minute:second format.

Specifying the target work program for time calculation varies with the
operation after a NC reset and that after operation search.

After a NC reset, calculation starts with the work program specified in the
integrating time calculation screen. After an operation search, calculation
starts with the work program for which the search has been completed.

If calculation of the machining time completed successfully, the automatic
start ready state is restored. To perform automatic operation, however, restart
the operation from operation search for remachining.

ey

NC Reset |(@® | Operation search T 0:UNMODAL 1:TYPEL 2:TYPE2 3:TIME ®
T I I D 0:MEMORY 1:TAPE  2:SERVER 2
Processing . . Machining tim
A:FD1 B:FD2 g time
complete Input Compiere ol ) calculation mode
[ 1 !
N ( )-( yeP( ) T()HYOC()
Automatic start The machining time
ready state : : of the specified
:Operation search lnput  ———— | work program is

‘complete state  ° calculated.
: : Machining time

Teessessiiceiiee — Calculation complete (MO2M30) calculgtion in

(AN @) srrmnrs sy

progress
o é@ 01234 ;
N100 G91 G28 XYZ: Complete Re-input
DOuring automatic
[PROCESS .97 .
operation TimE] 0:27:13

: . COUNT UP END Time calculation

i H completed

i Automatic start busy

: T T

: | |
':D @ @ 3 During calculation of
| ' L the machining time,
i A . [ the screen cannot be
utomatic ! N

! i Block stop switched. )

5} operation I The reset operation

! pause I returns the system
to the reset status.

Notes: Automatic start

Automatic operation pause
Block stop

Operation end (M02/M30)

©OOOO

Reset operation
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The range for which the machining time is to be calculated can be specified
in one of the following four ways.

1.

2.

3.

4.

All blocks throughout the work program
From the head of the work program to the specified sequeﬁce/block
From the specified sequence/block to the last of the work program

From the specified sequence/block to the sequence/block specified next

The range can be crossed over the work programs with different program

nunbers.

According to the order the work programs are specified, execution time .

of each command is accumulated.

1.

The accelerating/decelerating time is taken into accouat in time
calculation for a rapid traverse command (GO0) by assuming an override
as 100%.

The accelerating/decelerating time is not taken into account in time
calculation for a cutting feed command (GOl, GO2, or GO3) though an
override is assumed as 100%.

For a dwell command (G04), the specified time is accumulated as is.
For subprogram control, user macro call, or fixed cycle that involves
repeated call of programs, the executioan time for such programs is

accumulated by the number of times they are called.

The execution time for M, S or T is nmot accumulated because it depends
on the sequence and functionms.

2-53



2. POSITION DISPLAY MONITOR

2-8 Machining Time Calculation

2-8-1 Machining Time Calculation Setting

(O 1000 N 5-0 posisaz. | (O 1000 N 50 POSI 5.2/2. )
<sue> O N <sus> ( N
[RESTART—P (G541] [RESTART—R] T-SELECT T
X -130.000 X -150.000 S-SPEED S
Y  -10.000 Y -150.000 2ND AUX B
z 0.000 Z 0.000 AUX M
C 0.000 C 0.000
N6 Y-70.:
N7 X-20.:
[PROCESS TIME ]
T O:UNMODAL 1:TYPEl 2:TYPE2 3:TIME
D O:MEMORY 1:TAPE  2:SERVER A:FD1 B:FD2
(o) )
N ( )-( ) P ) T()DC()
EESEARCH lcou-varlroc-var’ wEvu | ERESEARCH |coM-var Loc-varR: mMENU
Parameter Data Explanation Supplement
oC ) 1 - 99999999 | Specify the number of the This parameter cannot
work program for which the be omitted.
machining time is to be
calculated.
NC )-C )]0 - 99999 To stop calculation When the sequence and
0-99 halfway in the program, block numbers are not
specify the sequence and specified, they are
block numbers. assumed as the last
numbers in the program.
PC ) 0 - 9999 Specify the number of times | Specifying 0, 1 or nome
the program, sequence, and is assumed as the first
block numbers should appearance.
appear during time calcu-
latiom.
TC ) 0,1, 2, 3 0: Unmodal search For unmodal search,
3: Machining time calcu- specification of the
lation first program position
for machining time
calculation
DC ) 0, 1, 2, 3, Specify the device. The default is the
A, B (Refer to Section 2-4 . | memory mode.
SEARCH for details)
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2-8-2 Operation for Machining Time Calculatioa

Operation for machining time calculation is performed in several ways
depending on the structure of the work program and the range specified for time
calculation. The table below gives five examples of the operation ways generally
used.

E;;;;‘f: o Range specified for calculation Main program (01234} Subprogram (08000)
08000(SUB-1);

{L] | From the beginning (01234) of T OIZ3HTEST-PROGRAM)
the main program to the last (M02) )‘ N10O G91 G28 XYZ : N1 G91 GOl X10.

e o o o o

M99 :

NL110 M98 P8000 L3 :

e o o o o

N N N Nt Vst ™

(2

Nt St N et e
B

N130 G81 Z-30. R-20. F10

e o o o o

M02 :
O1234TEST-PROGRAM)

NI0O CS1 G28 XY : /

[2] | From the beginning (01234) of
the main program to the specified
block (N130) in the main program

. 0B000(SUB-1);
i NI G91 Gol X10. ;

e e o o o

@ o e o o

N110 M98 P8000 L3 :

ia e et

l,, et a2 ~.|
e et St S

« e e e A { M99 ;
N130 G81 Z-30. R-20. F10
MO2 :
(3] | From the beginning (01234) of O1234TEST-PROGRAM) 08000(SUB-1);

the main program to the specified

block (OS000N1) in the subprogram N1 G91 GOl X10. :

e o @ o o

N100 G91 G28 XYZ :
N110 M98 P8000 L3 :

e e e e ! M99 :
N130 G81 Z-30. R-20. F10

e o o o o

s e}

e o o o o

A\J
| <o

-

MO2
(4] | From the specified block O1234{TEST-PROGRAM) " ¢ 7 OS000(SUB-1);
(01234 N110) in the main program [
to the last (M02) N10O G91 G28 XY : £41% N1 GOl GOl X10. ¢
— N110 498 P8000 L3 :
Pooeee e S~ no
¢ N130 G81 Z-30. R-20. F10
Loz
[5] | From the specified block O1234(TEST-PROGRAM) & . OS000(SUB-1):
(01234 N110) in the main program R,
to the specified block (N130) in N100 G91 G28 XYZ : ¢4s NLGOL GOI XI0. ¢
the main program
N110 M98 P8000 L3 :

/

e o o o o

L) Mo9

N130 G81 Z-30. R-20. F10

MO2
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Operation 1

The machining time from the beginning of the work program to the last is
calculated.

Specify the target work program for T 0:UNMODAL 1:TYPEL 2:TYPE2 3:TIME

calculation. D 0:MEMORY 1:TAPE 2:SERVER A:FD1 B:FD2
i=(o( 1239

Example: N ( )=( ) P( ) T(3) o( )

Specify 0(1234), T(3) and press

the key. @

—

0] 1234 N 100- 0

During machining ti lculati <SR N P
ime calculation,

message PROC. TIME COUNTING is displayed ;RESTART'; (505; ” ;RESTART':’ o0
while the following data is displayed ) .
sequentially as the operation Y 0.000 Y 0.000
progresses: program, sequence, and z 0.000 z 0.000
block numbers, work program data, and
accumulated machining time. X20. Y40. ;

X-40. :

[PROCESSTIME] (0: 0:53

PROC. TIME COUNTING

. J/

&

01234 ;
N100 GS1 G28 XYZ;
[PROCESSTIME] 0:27:13

When machining time calculation ends
successfully, message COUNT UP END,
buffer display from the beginning, and
the calculated machining time in the COUNT UP END
PROCESS TIME field are displayed.

Note 1: If a program error is detected during time calculatioam, the
operation stops with display of "E81 PROGRAM ERROR" and "P***",
The PROCESS TIME field displays the machining time calculated and
accumulated up to the block before the one where the program error
is detected. Reset the system, correct the work program, then
restart the operation from the beginning.
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Operation 2

The machining time from the
beginning of the work program to the
specified block in the work program is
calculated. The following example
calculates the machining time from the
beginning of main program 01234 to
N130-0 within it.

Specify the O and N numbers of the
work program for which the
machining time is to be
calculated.

Example:
Specify 0(1234)N(130)(0), T(3) and
press the (o) key.

CaLc

During machianing time calculation,
message PROC. TIME COUNTING is
displayed while the following data is
displayed sequentially as the operation
progresses: program, sequence, and
block numbers, work program data, and
accumulated machining time.

When machining time calculation
ends successfully, message COUNT UP
END, the specified block in the buffer
display area, and the calculated
machining time in the PROCESS TIME
field are displayed.

Note 1:

2. POSITION DISPLAY MONITOR

2-8 Machining Time Calculation

T O:UNMODAL 1:TYPE1 2:TYPE2 3:TIME
D 0:MEMORY 1:TAPE 2:SERVER A:FD1 B:FD2

o( 1234)
N(C 1300-( 0 P( ) T(3) D( )
&

(0 123¢ N 100- 0 h
<SUB> 0O N -

[RESTART—-P (Gs41] [RESTART-R]

X 0.000 X 0.000

Y 0.000 v 0.000

z 0.000 z 0.000

c 0.000 c 0.000
X20. Y40. ;

X -40. ;

[PROCESSTIME] 0. 0:83
PROC. TIME COUNTING

— )

r
N130 G81 Z-30. R-20. F100 ;
X100. ;

[PROCESSTIME] 0Q0:15: 7

COUNT UP END

\_ -/

When COUNT UP END is displayed in this operation mode, the system
is in the machining time calculation hold state.

Therefore,

specifying other program, sequence, and block numbers and pressing

the INPUT key can continue to accumulate the machining time.

Note

that, however, the execution counts for the M, S, T, and B

functions are cleared.

Note 2:

Since the machining time calculation mode is not released,
operation search or graphic check is disabled.

To perform such

operation, complete calculation to the last of the work program or

NC reset the system.
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2-8 Machining Time Calculation

The machining time from the beginning of the work program to the specified

block in the subprogram is calculated.
machining time from the beginning 01234
subprogram 08000 is encountered second t

Perform an unmodal search for

the beginning of the main program
from which the machining time is
to be calculated.

Example:
Specify 0(1234), T(0) and press >

the key.

When the unmodal search is
completed, message SEARCH COMPLETE and
the specified program in the buffer

The following example calculates the

of the main program until the N1 of

ime.

T O:UNMODAL 1:TYPE1l 2:TYPE2 3:TIME
D O:MEMORY 1:TAPE = 2:SERVER A:FD1 B:FD2

display area are displayed.

Oo( . 1234
N ( )= ( ) P( ) T(0) D(0)
\—

&
( )
o 1234 N 0-0
<sus>0 N - J
r0!234 (TEST-PROGRAM) ; [
N100 G91G29 XYz ;
[PROCESSTIME] 0: 0: 0

SEARCH COMPLETE

- J

Specify the numbers of the program, sequence, and block of the work program
up to which the machining time is to be calculated.

Specify the 0 and N numbers of
the work program

Example:
Specify 0(8000)N(1)(0)P(2)T(3)

]

During machining time calculation, ]
message PROC. TIME COUNTING is
displayed while the following data is
displayed sequentially as the operation
progresses: program, sequence, and
block numbers, work program data, and
accumulated machining time.

.When machining time calculation
ends successfully, message COUNT UP
END, the specified block in the buffer
display area, and the calculated
machining time in the PROCESS TIME
field are displayed.

- L
M(0), then press the key. - >

e

O (  8000)

T O:UNMODAL 1:TYPE1 2:TYPE2 3:TIME
D O:MEMORY 1:TAPE 2:SERVER A:FD1 B:FD2

N ( 1-( 0) P( 2) T(3) M(0)

=
[PROCESS TIME] 0. 0:53

@ —

r ™\
(6] 1234 N 100- O

<suB>Q N - J

PROC. TIME COUNTING
J.

[PROCESS TIME] 0 :13: 42

2—-

4
f ' )
(6] 1234 N 100- 0
<sUB>0 8000 N 1-0
(RESTART—P (G54)] (RESTART=R]
X 0.000 X 0.000
Y 0.000 Y 0.000
Z 0.000 V4 0.000
N1 Ga91x10. :
Y -240. ;

COUNT UP END
J
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2. POSITION DISPLAY MCNITOR

2-8 Machining Time Calculation

The machining time from the specified block in the work program to the last

of that program is calculated.

The following example calculates the machining

time from the N110-0 block of main program 01234 to the last block of it.

Perform an unmodal search for the
sequence and block of the main
program from which the machining
time is to be calculated.

Example:

-

T 0:UNMODAL 1:TYPEl
D 0:MEMORY 1:TAPE

2:TYPE2 3:TIME
2:SERVER A:FD1 B:FD2

Specify 0(1234)N(110)-(0), T(0)D(O)|r
and press the key.

When the unmodal search is
completed, message SEARCH COMPLETE and
the specified program in the buffer
display area are displayed.

N110 M98 P8000 L3 ;

[PROCESSTIME] (Q0: O0:

—

o 1234)
N( 110)-( 0 P( ) T(0) D(0)
3z

u ( )
0 1234 N 110- 0
<sus>0 N -

N111 GO0G55G30X~-1.5 Y-1.5 ;

0

SEARCH COMPLETE

Specify the number of the work program again for machining time calculation.

Specify the same work program
number as in the operation search.

Example:
Specify 0(1234)N( )( )P( )T(3)p( ),

During machining time calculation,
message PROC. TIME COUNTING is
displayed while the following data is
displayed sequentially as the operatioa
progresses: program, sequence, and
block numbers, work program data, and
accumulated machining time.

When machining time calculation
ends successfully, message COUNT UP
END, ‘the specified block in the buffer
display area, and the calculated
machining time in the PROCESS TIME
field are displayed.

then press the key. i
CaLC

(T 0:UNMODAL 1:TYPE1l
D 0:MEMORY 1:TAPE

2:TYPE2 3:TIME
2:SERVER A:FD1 B:FD2

~

[PROCESSTIME] 0: 8

o 1234)

N ( y-( ) P( ) T(3) D(0)
3

(O 1234 N 100- 0

<sus>0 N -

142
PROC. TIME COUNT NG

J

—3

7

] 1234 N 100- O
<sus>Q N
(RESTART-P (GS4)]

X 0.000

Y 0.000

z 0.000

N110 M98 P8000 L3 ;

(PROCESS TIME]

—

[RESTART-R]

X 0.000
Y 0.¢C0
z 0.000

N111 GO0GS5 G90 X-1.5 Y-1.5 ;:
0:20:

12

COUNT UP END !
H

)

Ji
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2-8 Machining Time Calculation

The machining time from the specified block in the work program to another

specified block in the work program is calculated.

The following example

calculates the machining time from the N110-0 block of the main program 01234 to

the N130-0 block of the same program.

Perform an unmodal search for the
sequence and block of the main
program from which the machining
time is to be calculated.

Example:
Specify 0(1234)N(110)-(0), T(0)

D(0) and press the key. =

When the unmodal search is
completed, message SEARCH COMPLETE and
the specified program in the buffer
display area zre displayed.

-

T O:UNMODAL 1:TYPE1 2:TYPE2 3:TIME
D O:MEMORY 1:TAPE 2:SERVER A:FD1 B:FD2

O( 1234)

NC T10-C 0 P ) T(0) D(0)
—

ro 1234 N 110- 0 ]
<sus>Q N -

N110 M98 P8000 L3 ;
N111 GO0 GS5 G90 X-1.5 Y-1.5 ;
(PROCESSTIME] 0: 0: O

SEARCH COMPLETE

~— J

Specify the numbers of the last sequence and block ia the range in which

the machining time is to be calculated.

Specify the numbers of the last
sequence and block in the raange

-

T O:UNMODAL 1:TYPE1l 2:TYPE2 3:TIME
D O:MEMORY 1:TAPE 2:SERVER A:FD1 B:FD2

in which the machining time is to O( 1234 <3> PROCESS TIME
be calculated. N(  130)-( 0 P( ) T(3) D(0)
\—
Example: = @
Specify 0(1234)N(130)(2)P( )T(3) (" ~
D(0), rhen press the key. O 1234 N 120-0
. <sus> 0 N -
(PROCESSTIME] 0: 0:42
During mechining time calculation, PROC. TIME COUNTING
nessage PROC. TIME COUNTING is hos @ J
displayed while the following data is —
displayed sequentially as the operation | O 1234 N 130-0
progresses: program, sequence, and <sus>Q N -
block numbers, work program data, and [RESTART—P (G54)] (RESTART—R]
accumulated machining time. X 0.000 X 0.000
When machining time calculation Y 0.000 Y 0.000
ends successfully, message COUNT UP z 0.000 z 0.000
END, the specified block in the buffer N130 G81 Z-30. R-20. F100 ;
display area, &nd the calculated XIOO. P
machining time in the PROCESS TIME (PROCESSTIME] 0 8: 6
field are displayed. COUNT UP ENDJ
|
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2-8 Machining Time Calculation

2-8-3 CRT Display Data during Machining Time Calculation

1) The CRT display screens during and after calculation of machining time are as

follows:
P1 - P2
r ) ( )
[RESTART—P (GS4)] [RESTART—RI] T-SELECT T h234ﬂ
X 0.000 #1 X 0.000 S-SPEED . s (12345
Y 0.000 #1 Y 0.000 2ND AUX 8 [12345;
Z 0.000 #1 Z 0.000 AUX ™ 12345 .
L{ 0.000 #1 U 0.000 12345678 112 2345678 . 12 345678 1 12!
vV 0.000 #1 v 000 | | i i LR
Z 0.000 #1 Z 0000 ]| | i T e
o R ]
" [PROCESS f234:12:120 @000 | | TETTTe/——/—/—/— 1
s 123412 12| ) !
................... <)
.................... |
tddddddd:th- -« -+ - - < - - . . - . i
_ J \__ v,

<:> The process time is displayed in the hour:minute:second format. The
time can be accumulated up to 1193:02:47.

(@) Data displayed for T-SELECT T, S-SPEED S, 2ND AUX B, and AUX M indicates
the number of times each function was specified during time
calculation. The maximum number available is 65535.

(:) Furthermore, AUX M displays up to 24 sets of M~code data and counts
listed in the order they are specified.

Note 1: If the maximum value is exceeded, the value is cleared to 0, from
where counting restarts again.

Note 2: The process time data is held until an unmodal search or pachining
time calculation is done next.

Note 3: The M, S, T, and B code data is cleared when an unmodal search or
machining time calculation is done next.

2) Machining time calculation and modal screea display

Machining time calculation is often performed in combination with an unmodal
search, and therefore, it becomes effective to check the modal state during
the operation.

<:> The modal screen of the CRT setting display unit generally displays the
modal states of CNC operation, -but during machining time calculation, it
displays the modal states of work program operatioa.

(While "PROC. TIME COUNTING" is displayed, the screen cannot be

switched, but when "COUNT UP END" is displayed or when a program error
occurs, the screen can be switched to check the modal states.)
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2-8 Machining Time Calculation

(:) When machining calculation processing reaches the end of the work
program and "COUNT UP END" is displayed, the state before starting
operation for machining time calculation is restored.

(When an unmodal search was executed before operation for machining
time calculation, the state ready for an unmodal search is restored.)

2-8-4 Notes on Operation for Machining Time Calculation

@Y

(2)

(3)

When calculation of machining time is started, if the CNC operating state is
in one of the following, an error occurs.

:?ieogZEisiziizsate at start of machining Alarn display
During automatic operation E21 PROGRAM RUNNING
During graphic checking . E78 PROGRAM CHECKING
During restart search E82 RESEARCH COMPLETED

During machining time calculation (while "PROC. TIME COUNTING" is displayed),
the system accepts no data keyed in from the setting display unit; the CRT
screen cannot be operzted from the keyboard, except that the operation cam be
interrupted by a NC reset operation.

When either of the following states occur during machining time calculation,
setting must be done to continue operation or the system waits for resetting.

<:> Machining time czlculation has completed at the specified block halfway
to the end of the program while "COUNT UP END" is displayed.

(:) The program has stopped with a program error.

When this occurs, the modal states in the machining time calculation stop
state can be checked bv switching the CRT screen.

A reset operation cancels machining time calculation and changes the modal
states. Note that reset 1 and reset 2 change the modal states differently.

Operation for setting or displaying data is disabled on the screens listed
below; an error occurs.
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2-8 Machining Time Calculation

CRT screen Setting/display operation Alarm display
POSI PROGRAM DISPLAY | Buffer edit E79 PROC. TIME
’ . COUNTING
SEARCH Memory/tape search -
RESEARCH * Unmodal search, restart
search
GRAPHIC | CHECK Program check
EDIT/IN-QUT Editing, input, and output E21 PROGRAM
of the work program with RUNNING
the same number as for time
calculation

In such screens, automatic start operation is also disabled.

Machine operation

Alarm display

Pressing the AUTO START button

Operation

alarm 0116

(4) When you want to interrupt the operation being executed, press the NC RESET
button to shut off the machining time calculation.

g R

NC reset | < | Operation search

A~

¢
'R

X Buffer edit

|

Automatic
start ready

Operation
search
completed

1
1

i Automatic operation busy

Process time

X Restart search

counting

X Graphic check

X Edit/IN-OUT i
! H
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2-8 Machining Time Calculation

2-8-5 Operation for Machining Time Calculation on Graphic Screen

When operation is done for program checking on the graphic screen, the
machining time is calculated in almost synchronous with picture drawing by
graphic checking. ; -

{ )
GRAPHIC
[MACHINE]
X
Y
z
U
\
w
— This is displayed only
when the machining
l] 2345112 12 time calculation
specifications are
J provided.
.

(1) Only when the machining time calculation specifications are provided, the
function can be used with the graphic check screen.

(2) This screen does not indicate the counts when the M, S, T, and B functions
are specified. When such data is required, perform machining time
calculation in the way explained earlier.
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2-8-6 Machining Time Calculation for Individual CNC Functions

The machining time for each command of the work program is calculated as

follows: g

(1

(2)

(3)

For a rapid traverse command such as GO0, the accelerating/deéelerating time
is also taken into account for calculation while an override is assumed as

100%.

- For cutting feed commands such as GOl, G02, and GO03, the

accelerating/decelerating time is not taken into account for calculation
though an override is assumed as 100%. This causes an error by the
accelerating/decelerating time when compared with the results of G09, GO4, or

exact stop check.

For an Fl-digit command, time calculation is pérformed based om the parameter
data specified by F1l digit.

For a G04 dwell command, the dwell time is accumulated as is.

G00 - 100%

Acceleration Deceleration

L— Calculated time —"’l

GOl - F100%
Acceleration Deceleration

he~—— Calculated time —am
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)

(8)

(9

(10)

(1D

(12)

2. POSITION DISPLAY MONITOR

2-8 Machining Time Calculation

When a Gl0 or Gll program parameter command is issued, actual parameter data
is rewritten.

Note that specifying up to 160 data items does not affect tool offset data,
but that specifying wmore data rewrites actual data. -

For the return-to-reference-point commands such as G27, G28, and G29, the
machining time is calculated based on the coordinate values. This may cause
some calculatioan errors, the degree of which depends on the system,
high-speed or dog system.

For the'skip commands such as G31 and G3l.1, machining time calculation is
performed up to the end point.

For -synchronous feed such as by G95, the S command is directly regarded as a
rotation command to determine the feed rate, based on which the machining
time is calculated.

This may not provide accurate time accumulation.

Note that the time taken for the G33 thread cutting command and G37 automatic
tool length measurement command is not calculated.

For the commands such as subprograms, user macros, and fixed cycles that are
called repeatedly, the time is accumulated by the aumber of times they are
called. : B

Time calculation is not applied to such non-move commaunds as macro
instructions whose required time is not determined. Therefore, time
calculation for a work program that contains a number of such non-move
commands may cause a larger error.

Actual data for common and local variables is not affected.

Because the time to execute the M, S, and T functions varies with the
sequence and each functioun code, it is not taken into account for
calculation.

The M command displays a maximum of 24 sets of codes in up to eight digits
each up to 255 times. M02/M30 are the time calculation end codes. For each
of the S, T, and B (2ND AUX) commands, the number of times the command is to
be executed is displayed up to 65565 times.
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13. Commands valid for machining time calculation

o: Valid for calculation

A Special process

c Caleu- Function -
code |lation Group
Machining center format|Machining center format
I (standard format) II (M2/M0)
00 o 01 Positioning Positioning
*01 o 01 Linear interpolation Linear interpolation
02 0 01 Circular interpolation |Circular interpolation
Ccw cw
03 o 01 Circular interpolation |[Circular interpolation
ccw ccw
02.1 ) 01 Vortex interpolation CW |Vortex interpolation CW
03.1 o 01 Vortex interpolation Vortex interpolation
CCw ccw
04 o 00 Dwell Dwell
05 o 00 High speed mode High speed mode
06
07 o 00 Assumed axis interpola- |Assumed axis interpola-
tion tion
08
09 X 00 Exact stop check Exact stop check
10 FaN 00 Program parameter input |Program parameter imput
11 o 00 Program parameter input |Programmed tool compen-
cancel sation input
10.1
11.1
12 o 00 Circle cutting CW Circle cutting CW

*1 The decelerating time in exact stop check mode is not accumulated; this
becomes an accumulation error.
*2 Program parameter input is involved, check the parameters after time

calculation.

* indicates the code selected or to be selected in initial state.

2-67

x: Invalid

(*1)
(*2)

indicates the code selected or to be selected by the control parameter in
initial state.




2. POSITION DISPLAY MONITOR
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o: Valid for calculation

& Special process x: Invalid

G Caleu- Function
code lation Group
Machining center format|Machining center format:
I (standard format) ITI (M2/M0)
13 o 00 Circle cutting CCW Circle cutting CCW
14 X 00 Coordinate read
15
16
*17 o 02 Plane_selection X-Y Plane selection X-Y
*18 o 02 Plane selection Z-X Plane selection Z-X
%19 () 02 Plane selection Y-Z Plane selection Y-Z
20 o 06 Inch command Inch command
*21 o 06 Metric command Metric command
22 o 04 Stroke-check before Subprogram call/figure
= move ON rotation
*23 o 04 Stroke-check before Subprogram return
- move OFF
22.1 Stroke-check before
o 04 move ON
23.1 Stroke—-check before
o 04 move OFF
24
25
26
27 o 00 Reference position Reference position
check check
28 o) 00 Reference position Reference position
return return
29 o 00 Return to start point Return to start point
30 o 00 Return to 2nd to 4th Return to reference
reference positions points 2 to 4
31 o 00 Skip Skip
31.1 o 00 Multi-step skip 1 Multi-step skip 1
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& Special process

Function
gode g:tgzn e
Machining center format|Machining center format
I (standard format) II (M2/M0)
31.2 o 00 Multi-step skip 2 Multi-step skip 2
31.3 o 00 Multi-step skip 3 Multi-step skip 3
32
33 x 01 Thread cutting Thread cutting
34 o 00 Special fixed cycle Special fixed cycle
(bolt hole circle) (bolt hole circle)
35 o 00 Special fixed cycle Special fixed cycle
(line at angle) (line at angle)
36 o 00 Special fixed cycle Special fixed cycle
(aze) (arc)
37 X 00 Automatic tool length Special fixed cycle
o measurement (grid)
37.1) o 00 Special fixed cycle Automatic tool length
x (grid) measurement
38 o 00 Cutter compensation Cutter compensation
vector specification vector specification
39 o 00 Cutter compensation Cutter compensation
corner arc corner arc
*40 o 07 Cutter compensation Cutter compensation
cancel/three- cancel/three—
. dimensional cutter dimensional cutter
41 o 07 Cutter compensation Cutter compensation
left/three- left/three—
dimensional cutter dimensional cutter
compensation compensation
42 o 07 Cutter compensation Cutter compensation
right/three-dimensional right/three-dimensional
cutter compensation cutter compensation
43 o 08 Tool length offset (+) |Tool length offset (+)
44 o 08 Tool length offset (=) | * Tool length offset

cancel

*] The thread cutting command is not included in time accumulation.
*2 Automatic tool length measurement is not included in time calculation.
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o: Valid for calculation

& Special process x: Invalid

G Caleu— G roup Function
code lation Machining center format| Machining center format
I (standard format) II (M2/MO) -
45 o 00 Tool offset enlargement | Tool offset enlargement
46 o 00 Tool offset reduction Tool offset reduction
47 o 00 Tool offset double Tool offset double
enlargement enlargement
48 o 00 Tool offset double Tool offset double
reduction reduction
*49 o 08 Tool length offset Tool length offset
cancel cancel
*50 o 11 Scaling cancel
51 o 11 Scaling ON Scaling ON
*50.1 o 19 G-command mirror image |G-command mirror image
cancel cancel
51.1 o 19 G-command mirror image |G-command mirror image
ON ON
52 o 00 Local coordinate system | Local coordinate system
setting setting
53 o 00 Machine coordinate Machine coordinate’
system selection system selection
*54 0 12 Work coordinate system |Work coordinate system
1 selection 1 selection
§4.l o 12 Work coordinate system |Work coordinate system
(extension) selection (extension) selection
55 o 12 Work coordinate system |Work coordinate system
2 selection 2 selection
56 o 12 Work coordinate system |Work coordinate system
3 selection 3 selection
57 o 12 Work coordinate system |Work coordinate system
4 selection 4 selection
58 o 12 Work coordinate system |Work coordinate system
5 selection 5 selection
59 0 12 Work coordinate system |Work coordinate system
6 selection 6 selection
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o: Valid for calculation & Special process  x: Invalid

_ Function
gode g:iggn Group
Machining center format] Machining center format
I (standard format) IT (M2/M0) -
60 o 00 Uni-<direction Uni-direction
positioning positioning
61 X 13 Exact stop check mode Exact stop check mode
61.1 X 13 High accuracy control High accuracy control (*1)
mode mode
62 X 13 Automatic cormer G-command mirror image (*2)
o 19 |override
63 X 13 Tapping mode Tapping mode (*3)
*64 b 13 Cutting mode Cutting mode
65 | o 00 User macro simple call | User macro simple call
66 o 14 User macro modal call A | User macro modal call A
66.1 o 14 User macro modal call B | User macro modal call B
*67 o 14 User macro modal call User macro modal call
cancel cancel
68 o 16 Coordinate rotation ON | User macro subprogranm
- completion
*69 o 16 Coordinate rotation End-point error check
00 |cancel cancel
68.1 Coordinate rotation ON
o 16
69.1 | Coordinate rotation
o 16 cancel
70 o 09 User fixed cycle User fixed cycle
71 o 09 User fixed cycle User fixed cycle
72 o 09 User fixed cycle User fixed cycle
73 o 09 Fixed cvcle (step) Fixed cycle (step)

*1 The decelerating time in exact stop check mode is not accumulated; this
becomes an accumulation error.

*2 The corner deceleration time in the high precision control mode is not
integrated, thus an integration error occurs.

*3 Even with automatic corner override, time calculation is done by assuming a
100% override; this causes a czlculation error.
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& Special process

x: Invalid

G Calcu- Crou Function
code | lation P S L.
Machining center format|Machining center format
I (standard format) II (M2/M0)
74 o 09 Fixed cycle (reverse Fixed cycle (reverse
tapping) tapping)
75 o 09 User fixed cycle User fixed cycle
76 o 09 Fixed cycle (fine Fixed cycle (fine
boring) boring)
77 o 09 User fixed cycle User fixed cycle
78 o 09 User fixed cycle User fixed cycle
79 o 09 User fixed cycle User fixed cycle
*80 o 09 Fixed cycle cancel Fixed cycle cancel
81 o 09 Fixed cycle (drilling/ |Fized cycle (drilling/
spot drilling) spot drilling)
82 o 09 Fixed cycle (drilling/ |Fixed cycle (drilling/
counter boring) counter boring)
83 ) 09 Fixed cycle (deep hole |Fixzed cycle (deep hole
drilling) drilling)
84 o 09 Fixed cycle (tapping) Fizxed cycle (tapping)
85 o 09 Fixed cycle (boring) Fixed cycle (boring)
86 o 09 Fixed cycle (boring) Fixed cycle (boring)
87 o 09 Fixed cycle (back Fixed cycle (back
boring) boring)

88 o 09 Fixed cycle (boring) Fizxed cycle (boring)
89 o 09 Fixed cycle (boring) Fixed cycle (boring)
%90 o 03 Absolute value command |Absolute value command
*91 o 03 Incremental value Incremental value

command command

92 o 00 Machine coordinate Machine coordinate
system setting system setting

93 o 05 Inverse time feed
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& Special process x: Invalid

G Calcu- 8 Function
de | lation roup
co Machining center format|Machining center format
I (standard format) IT (M2/M0) .
*94 o 05 Asynchronous feed Asynchronous feed
(feed per minute) (feed per minute)
*95 o 05 Synchronous feed (feed |Synchronous feed (feed
per spindle rotatiom) per spindle rotation)
%96 o) 17 Constant surface speed |[Constant surface speed
control ON control ON
*97 o 17 Constant surface speed |Constant surface speed
control .ON control ON :
*98 o 10 Fixed cycle (return to [Fixed cycle (return to
initial level) initial level)
99 o 10 Fixed cycle (return to |Fixed cycle (return to
R-point level) R-point level)
M Calcu= Group Standard format M2/MO0 format
code | lation
00 x - Program stop Program stop
01 b4 - Optional stop Optional stop
02 ) - Program end Program end
30 o - Program end Program end
96 x - Macro interrupt ON ION
97 x - Macro interrupt cancel IOF
98 o - Sutprogram call (G22)
99 0 - Subprogram return (G23)
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]

PARAMETER menu display, (No.5 - 7)
PARAMETER menu display, (No.l - 4)
TOOL OFFSET menu display, (No.l — 4)

e

Previous page key

3. TOOL OFFSET

When the function selection key is pressed, the following menu appezrs:

.....................................................

-P-L..é-:SW-ECONTROLE AXIS : SETUP : MFNL
| oFfseT | RegisT | urFe | woAk | J

C _1C_1C_9C_1C7
; Menu selection keys ———J Next paz2 key

(TOOL OFFSET |  (TOOL ) TOOL LIFE | [WORK OFFSET
REGISTRATION|
T1~22 MG 1~MG30 HEAD, NEXT, 654,655,656
. or Z1~%10 GROUP LIST | | EXT
TOOL OFFSZT menu T
NC1~4) =21~ 540 MG31~MG60 Tool data 657,658,659
e or =11~ 520 registration EXT
J J / -
i I8
(o=t ) ) CO- £O6 MGOO~ |
@ - 15 hadis M cm
. J o J
"""""" -|) MENU
Refer to section
on PARAMETERS
Parameter menu  (prc gyITCH CONTROL [ AXIS SETUP
Nl-~4 Plane
. . . - . selection
21~216 2l~524 X-axis . Auxiliary
ﬁ \_ J axis
Previous [} I Nex: L BT~ 832 J L::ZS“ 748 J Y-axis
o L J
&
n—axis
Parameter menu MENU
NS ~7 oc
ROCESS MEASURE
Crggg‘éig:te EE;E;S:;“ rocacion
ﬁ Scaling-P ?oor:hu:e measure
Auto corner posicion
override L

&

Fl digit feed
speed

Auto tool length
seasute
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3-1 TOOL OFFSET

3-1 TOOL OFFSET
When the menu key is pressed, the TOOL OFFSET screen is displayed.
(1) Tool offset memory (type I) )
Form compensation memoty is not distinct from abrasion compensation memory.
Set the sum amount of form compensation and abrasion compensation.
Offset data is common to the tool length, tool offset, tool diameter, and
three-dimensional cutter compensation.
(2) Tool offset memory (type II)
Set the form compensation amount and abrasion compensation amount
separately. The form compensation amount is separated into the length
dimensions and diameter dimensions.
Of offset data, the length dimension data is used for tool length and tool
offset and the diameter dimension data is used for tool diameter and three-
dimensional cutter compensation. :
(iTooL 0FFsET] - TOOL 1. 1/50) [ (TooL oFFseT] | %SOL 1. 1/99 )
. [MACHINE] 7 0.000 {MACHINE 0.000
DEa:a8s] #uine SURFACEE0=  50.000 | |VEXABS] #1ne sumracs 2 0= 50.000
Z R:REPEAT £ R:REPEAT
= i LENG WEAR RADIUS WEAR
| 120 000 1 3%0-000 1 120.000 0.020  50.000 0.099
2 o 15 2000 2 100.000 0.004  30.000 0.000
3 1 000 14 3 000 3 100.000 0.000  §0.000 0.010
o 100 s N 4 20.000 0.005 150.000 0.008
2 199-000 B e 5 20.000 0.530 150.000 0.059
& .00 e 2007000 6 300.000 0.032  50.000 0.111
8 ]50'000 18 150‘000 7 250.000 0.000 50.000 0.000
9 20.000 19 500.000 § 1%0.000 0.006  80.000  0.009
10 150.000 20 100.000 S 200.000 0.000  150.000  0.003
. : 10 500.000 0.6867 100.000 - 0.888
T M T M
2( ) oaTa( ) : : : :
E’ gF/FS/é'[?’ REGIST | ure | work | MENU ) i’?OF/FZSE:Ta REGIST | LIFE | woak | MNEU g

Tool Offset Memory Type I Tool Offset Memory Type II
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3-1 TOOL OFFSET

Tool offset data can be set in either an absolute or incremental value.

Display item Description
#A:ABS The valid setting mode, either the absolute, incre-
#I:INC mental or repeat mode, is displayed in reverse video.
#R:REPEAT Before setting data, check that the setting mode is
proper.

3-1-1 Tool Offset Data Setting

(1) For type I
To set tool offset data, set the offset memory number in # ( ) and offset
data in DATA ( ), then press the key.

(2) For type II

To set tool offset data, set the offset memory nucber in # ( ) and offset
data in the setting area corresponding to LENG, WEAR, RADIUS and WEAR, then

press ths key.

(3) 1If the key is pressed after the offset memory number znd tool offset
data are set, the tool offset data set in the offset memory number position
is displzyed, the offset memory number in the setting arez # ( ) is
incremented by one, and the contents of DATA ( ) disappear. Then the
cursor mcves to the rightmost in the setting area as is ready for entry.

(4) If tool oifset data is sat with an oifset memory number not contained in the
displayed offset memory numbers, the screen changes to the screen
correspording to the setup offset meaory number when the (o key is first

CaLc
pressed. When the l-:-::j key is again pressed, the tool offset data set in

the offsst memory number position is displayed.

(5) The offset memory number displayed in # ( ) can be incremexted or
decrementad by one consecutively by pressing the or l\!,; key.
i

(6) To set the incremental mode, enter ’[ 7 'in # (), then press the key. 1In

incremenzzl mode, the set data is added to the datz in the display area. To
cancel the incremental mode, enter,in # (), then press the key; the

absolute zode is set. (For details, see Section 3-1-3.)
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3-1-2 Tool Offset Data Clear

(1) Clear in display screen units

3. TOOL OFFSET

3-1 TOOL OFFSET -

20 sets of tool offset data (10 sets for type II) are displayed on one

screen. To clear all displayed offset data, press the [::]key,

press the and keys.

3-1-3 Tool Offset Data Setting Modes (Absolute and Incremental)

(1) Absolute value setting

Change ‘to the absolute value setting mode as follows:

Enter A in # (
press the INPUT
# ( A) DATA ()

), t
key.

hen

=

then

[TOOL OFFSET]
V#A:ABS] #1:1INC

#R :REPEAT

“#A:ABS" is displayed in reverse video
indicating that the absolute value setting
mode is valid.

Example of setting tool offset data in absolute mode

oid
Reference point

New

Referencs point !

1 Length

comp. Settingin
- absolute value
37.0

Length e
cemp. l .
: 40.0 !
' |
. A
| :/ |
1sal)
¢ [ |
Radius comp.—> I-G— Radius comp, —> be—
3.0
4 Setting in 1 3.0
| . absolute value '
1]
(=3 length compensation data)
Display Setting Display
=3 40.000 £ 3) ( 37) =3 37.000




(2) Incremental value setting

3. TOOL OFFSET

3-1 TOOL OFFSET

Change to the incremental value setting mode as follows:

Enter I in # (
press the INPUT

# ( 1) DATA ( )

), then
key.

=

[TOOL OFFSET]

#A:ABS

{#R :REPEAT

#I:INC" is displayed in reverse video

" indicating that the incremental mode is
valid.

Example of setting tool offset data in incremental mode

oid I New
Reference point ' Reference point
i 7 Length ; 7
comp. Length Setting in
! 40.0 | s ! €OMP.  incremental
/V I /] l _3 O I
LA l m‘ l . vaiue
#
% T
— — Me— T
Radius comp. Radius comp.
3.0 Setting in‘incremental value  —9
1
(# 3 length compensation data)
Display Display Setting
=3 40.000 (3 -3 =3 37.000

The mode thus set is retained even after the screen is changed or after

powar is turned off.
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3-1 TOOL OFFSET

3-1-4 Manual Tool Length Measurement

By moving a tool manually from the reference to measurement point, the
_travel distance from the reference to measurement point can be measured and set
as tool offset.

(1) Tool length measurement I

When the tool is placed in the reference point, the distance from the tool
tip to measurement point (work top end) can be measured and set as tool
offset data.

Refarence point

‘ When TLM-eference length
{machine paramezer) = 0
LY_T and SURFACE £0 =0 are set,
tool length measurement |
» mode is set.
7
] 3
1 1
| LT N, Manual travel distance
T === (tool length offset data)
R
1
11
Work

/ /T /)

(2) Tool length measurement II

When the tool is placed in the reference point, the distance from the
reference point to tool tip can be measured and set as tool oiffset data.

| ||

Reaference point

© TFool offset data
(internal calculation value)

£~
23
235
gs : : Manual travel distance
€3
ec PR — |
&2 R
e § \ 7
=3 “rr’
g t
= 11

Gage block surrFacez 0 =CO

77 e 777
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3-1 TOOL OFFSET

(3) Tool offset data setting by tool length measurement

(" [TOOL OFFSET] TOOL 1. 1/50 )
: . IMACHINE] Z 0. 000
Z1:INC SURFACEE 0=  50.000
gR: REPEAT
1 0.000 11 300.000
2 50.000 12 50.000
3  100.000 - 13 250.000
4 0.000 14 50.000
5 100.000 15 150.000
6 60.000 16 80.000
7 20.000 17  200.000
8 150.000 18 150.000
9  20.000 19 500.000
10 0.000 20 100.000
T M
£ (1) oata (—12345 )
55554 reaist | ure | woak | MENU




(®) Tool length measurement I

( START )

Position the tool to the refer-
ence point by maxing return to
reference point, etc.

A

Select measurement tool.

3. TOOL OFFSET

3-1 TOOL OFFSET

Setting and display on the TOOL OFFSET
screen.

Set the zbsolute data setting
mode.

Turn oo the machine operation
board TIM switch.

Move thz tool to the measurement
point by making jog feed or
manual handle feed.

Upon coampletion of measurement,
specify the tool offset numbar.

Select the tool length measurement
screen.
Enter A lin # (), then press ths

key "#A:ABSOLUTE" is displayed

in reverse video (*1).

The message TLM is displeyed on
the TOOL OFFSET screen.
0 is displayed in DATA ( ) field.

The measurement value is displayecd
in DATA ( ) field in seguence.

The measurement value is also
displayed under [TLM].

The current value of thz measurezent
axis is displaved undez [MACHINE].

Set the offset number ian # ( ) azi
press the key.
- caLc

The measurement data is displayed zt

the position of the specified ofiszt
nuober.




@ Tool length measurement II

( START )

3. TOOL OFFSET

3-1 TOOL OFFSET

Setting and display on TOOL OFFSET
screen

On measurement, first check the
TLM reference length.

To use gage block, etc., set the
value of the reference height.

4

Position the tool to the refer-
ence point by making return to
reference point, etc.

+

Select measuremaat tool.

Turn on the machine operation
board ILM switch.

Move the tool to the measurement
point by mekiag jog feed or
manual handle fzaed.

us

Upon coapletioa of measurement,
spacify the tool offset number.

Check axis specification parameter
"#15 tlml" data of machine parameter.
Set the value of the distance from
the reference point to table surface.

Set # (0) DATA (

the key.

The data is displayved in SURFACE
—

#0 =

00.) and press

.

The message TLM is displayed

on the TOOL OFFSET screen.

Dummy tool length dzta "parzmeter
tlal” - "#0" date is displayed in
the DATA ( ) fieid.

The measurement vziuve is displayed
in the DATA ( ) field in sequence.
The current value of the measurement
axis is displayed under [MACHINE]Z.

2
v

Set the offset nuzber in # ( ) and

ress the () key.

p t gﬂ y
The measurement dzra is displayed
at the position of the specified
offset number.
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3-2 TOOL REGISTRATION

TOOL REGISTRATION

When the menu key is pressed, the TOOL REGISTRATION screen is

displayed. The use of this screen varies depending on the user PLC. For
details, refer to the appropriate manual issued by the machine manufacturer.

.

3-2-1 Function Outline

® ® O 0

©)

The used tools can be registered in magazine pots.

When mzgazine pots and tool numbers ‘are changed by the tool selection or
tool replacement command, new tool numbers are displayed.

Any data can -be set in setting area AUX ( ) and sequence processing can be
perforzed by using user PLC. ' ;

Tools can be registered under HEAD, NEXT 1 to NEXT 3, and INDEX displayed on
the screen top. The display names and the number of display pieces can also
be changed. -

Although the number of registered tools varies depending on the
specifications, a maximum of 80 tools can be registered (the maximum number
of digits of a tool number is four).

Tool selection and head replacement can be made by using manual numeric
commands. .

(" [TOOL REGISTRATION] TooL 2.1/ 3 )
MG TOOL-D MG TOOL-D MG TOOL-D
1 101-0 11 0-0 21 0-0
2 102-0 12 0-0 22 0-0
3 0-0 13 0-0 23 0-0
4 0-0 14 0-0 24 0-0
5 0-0 15 0-0 25 0-0
6 0-0 16 0-0 26 0-0
7 0-0 17 0-0 27 0-0
8 0-0 18 0-0 28 0-0
9 0-0 19 0-0 29 0-0
10 0-0 20 0-0 30 0-0
T oM
MG( ) TooL( )Y D ( ) AUX ( )
LOFFSET Pnscjsrj use | womrk | )

3-2-2 Tool Registration in Magazine Pot

®

Set zs follows. T M
M ([ ) > |MG(1)TooL( 1234 ) D (2) AUX ( )
gOOL E ; OFFSETfBEG: nsrﬂ, uFe | work | MENU

3-10
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3-2 TOOL REGISTRATION

(" [TOOL REGISTRATION] TOOL 2. 1/3 )
Press the key. =
MG TOOL-D MG TOOL-D MG TOOLD-D
1 1234-2 11 0-0 21 0-0
2 102-0 12 0-0 22 0-0
3 0-0 13 0-0 23 0-0
4 0-0 14 0-0 .24 0-0
_ i,

The tool number and data in D are displayed in the specified magazine number
area. The magazine number in setting area MG ( ) is incremented by one and the
data in other parenthesis pairs disappears.

If a number other than magazine numbers listed in the data display arez is
set, the screen is changed to the screen corresponding to the setup magazine
number when the key is first pressed. When the key is again pressed,

the dzta set in the data area is displayed.

For the functioas and purpose of data in D, refer to the appropriate
menual issued by the machine menufacturer.

hote:

3-2-3 Tool Registration in HEAD, NEXT, and INDEX

This function is used to change display data when the tool number set in
magazine pot differs from the displayed tool number.

= a
Set in HEAD MG (SP) TOOL ( ) {TOOL REGISTRATION] TOOL 2. 1/3
Set in NEXT 1 MG (N1) TOOL ( )
Set in NEXT 2 MG (N2) TOOL ( ) Mi iggi:g ﬁ; gogL-D MG TOOL-D
Set in NEXT 3 MG (N3) TOOL ( ) > 102-0 12 0:0 %% 8:8
Set in INDEX MG (N4) TOOL ( ) 3 0-0 13 0-0 23 0-0
4 0-0 14 0-0 24 0-0
& 5 0-0 15 0-0 25 0-0
e 6 0-0 16 0-0 26 0-0
Set MG (BB ) and 700 17 0-0 27 0-0
- l-\ .
TOOL (@ ) 8 0-0 18 0-0 28 0-0
= 9 0-0 19 0-0 29 0-0
o = 0 0-0 20 0-0 30 0-0
& j T oM
Press the key. MG(C ) TOOL( ) D ( ) AUX ( )
’ | oreser ZREGIET] ure | womk | D

8 is displayed below HEAD in the data
display area and a change is made to MG
(N1) in the data setting area.

Although the title display on the screen top (HEAD, NEXT 1 to NEXT 3,

. INDEX) varies depending on the machine manufacturer, data is set by
using SP and N1 to N4.

3-11
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3-2 TOOL REGISTRATION

3-2-4 Tool Registration Data Clear

O]

Set MG (C). -

= All data displayed in HEAD,
Press the (i) key. . NEXT 1 to NEXT 3, INDEX, and

MGl to MGu is cleared.

3-2-5 Manual Numeric Command Operation on the TOOL REGISTRATION Screen (M, T)
'L.To execute 2 manual gumeric command on the TOOL REGISTRATION screen, first

change the mode from usual data setting to manual numeric command. The M and T

commands can be executed by CRT screen operation in manual numeric command mode.

(1) Changing the mode from usual data setting to manual numeric command

In the usual datz setting mode, the cursor

is displayec in the dzta setting field. T M

It is not displayed in manual numeric , — [ ;
A /

coznand mode. By checking this difference, MG{ _)rood ) D) AUXT)

mzke sure that the mode has changed.
Change the mode by the following operations: {}

©

Set | ps 1(mznual) in the T M
" ey - .
~ MG( M)Tooy ) D( ) AUX{ )
first parenthesis pair of the
setting field.
1) This operation is necessary
regardless of the coammand (M, T).
<2
Press the (o) key. T M
> ' \
= MG{ )rood ) D( ) AUX{ ;

1) The mode changes to manual
numeric command.

2) Data is cleared from the setting

field. The cursor is also cleared
from the screen.

3-12



(2)

(3)

3-3

3. TOOL OFFSET

3-2 TOOL REGISTRATION

Executing the manual numeric command ... Execute this after operatiom (1)
above.

(D Press the address key corresponding to the command. The corresponding
command value display field is reverse-displayed, and the manual numeric
command input mode is activated. To execute the tool function,
input . To execute the miscellaneous function, iaput @ .

G@ Input the specified numerics from keys.

(@ Press the key. The command is executed. The mode returns to usual
data setting.

Note: The manual numeric command operation is the same as operation for the
POSITION screen. See "Manual Numeric Command” in "POSITION" of
"MONITOR" screen for details.

Returning the mode from manual numeric command to usual datz setting

Press the (:] . The usual
| ' = T 20 Mé

MG ( () Too( ) D( ) AUX( )

dzta setting mode returns.

1) The cursor is displayed in
first parenthesis pair. After
this, usual data setting is
enabled

TOOL LIFE

Whea the menu key is pressed, the TOOL LIFE screen is displayed.

The TOOL LIFE screen consists of the HEAD, NEXT, GROUP LIST screen aad TOOL

LIFE datez screen.

3-3-1 Function Outline

(L)

TOCL LIFE I

The use time or count of the programmed tool is accumulated and the tool use
stzze is monitored.

3-13
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3-3 TOOL LIFE

(2) TOOL LIFE II
TOOL LIFE II is provided by adding the spare tool selection function to TOOL
LIFE I. A spare tool is selected among programmed tool commands. Tool
offset and cutter compensation are performed for the selected tool.
To use TOOL LIFE II, the following selection can be made by using user
parameters (control parameters):
# Iten Setting ) Explanation

30 | LIFE CHECKX On TOOL LIFE control is performed.

0ff TOOL LIFE data is ignored.

31 | T-COMMAND 2 On Programmed tool command is handled as tool number.
Group number of the group containing the tool
matching the tool number in tool registration data
is searched. A spare tool is selected among the
group.

Off Programmed tool command is handled as group
number. A spare tool is selected out of tools
matching the group number in tool registration
data.

32 | T-SELECT 2 On A tool having the maximum remaining life is

selected among the used and unused tools in a
single group.

If more than one tool has the same remaining life,
selection is made according to the registration
number order. When there are no used or unused
tools, selection is made according to the
registration number order in the order of noraal
life and abrormal tools.

Off A tool is selected among the used tools in &
single group according to the registration number
| order. If there are no used tools, selection is
made according to the registration number order in
! the order of unused, normal life, and abnormal

i tools.




3-3-2 TOOL LIFE Screen Data Display

(1) HEAD, NEXT, GROUP LIST screen
(Data is only displayed and cannot
be set. However, all erasion
operation of life data can be
performed. For the operation, see
3-3-4. "Clear of All TOOL LIFE
Data”).

3. TOOL OFFSET

3-3 TOOL LIFE

((ToOL LIFE] - TooL 3.1/ 2 )

GROUP TOOLNO. STFORM LM RCM?  aux  LIFE USED
MEAD: 10000000 12345578 1 000 -345.678  100.000 12345 234 HKimn)
NEXT: BOO0000C 87854321 ¢ 0 45.673 30.000 12345 234 4imin)
<{GROUP LISTD

10 20 R 4 S0 ] 0 80 0
100 200 300 400 500 &6 200 80 50
1000 2000 3020 4000 5000 600 7000 8000 00

10000 20000 30000 20000 S0CCO 600CC 70000 8OGXC €000
100000 200000 3000C0 <CC000 S0000C  6COOCO  700C00  8000CO  SCOC0
1000000 2000000 3000000 2100000 5000000 6000000 70CC000 8000CCO  SCCCLCY
1000CO00 2000C0C0 30000C0 225CC000 S00C0000 60C000CC 7CLCOCC B00000CD STOCLCO

- 777
| oFFseT | RecisT [LiFE,)) womk | MENU |

Display iten

Explanation

HEAD
are displayed.
NEXT

The tool numbers and TOOL LIFE data of the tools in HEAD and NEXT

When TOOL LIFE is uneffective, only the tool numbers are displayed.

GROUP LIST

The group numbers registered as TOOL LIFE data are displayed.

A maxiaca of 90 group numbers are displayed on one screen.

If{ the number of

the group numbers exceeds 90, the screen is scrolled every line by using

the (70 or [] xey.

i

One-line scroll ty pressing —— =

the CE; key.

3-15

10 ] 3 4 50 3] n €0 20
100 203 300 00 S0 S0 200 eco €20
1630 2002 3600 4000 5C00 8CC0  7C00 BC00 SO
10000 204CT 300C0 <2000 30CGC €OCCO  70CC0 2CCCO0 5CCCC

L i l | J

100 22 3¢ 0 500 0 0 ece swo
1000 2000 3006 4000 SC00 &6CCO 7000 8CO0  SG00
10000 207¢0 30000 <0CO0 S0000 6CCCO  70C00 80CCO  SCCO0
100000 20C700 300000 $C0000 SCO000 B0CCCD 700000 B000CC 9C0C00

_ i )




(2)

3. TOOL OFFSET

3-3 TOOL LIFE

TOOL LIFE data screen

The TOOL LIFE data screen displays tool data in group units.

of lines displayed exceeds one screen area, press the or

key to scroll the screen.

If the number

The data to control the life of /XTOOLLWEL

any one group of tools may be GRoU 10000000

displayed and set on the screen.. Z TOOLNO. STFORM Lome
1 12345678 4 0 -345.678
2 1234567 35 120 n2LMo0
3 12245 2 11 12. 20
4 12345 1 o 1.234
S
6
7
8
9
10

s { H " 1 )i I

TooL 3.2/ 2

ROWMP  Aux WIFE  USED

100.000 12345 1234 23Himnm}
30.000 11111 123 4S(min )
20.000 44442 100  50¢ set }
100123 100 SO 151ex)

777,
| OFFSET | REGIST V;}JQEZ/].WORK | MENU J

~

Display itea

Explanation

Setting range

GROUP Group number of the tools for which tool life 1 to 99999999
managenant is made.
#1 to #10 Data sstting numbers rather than magazine pot
numbers. ’
i H
i TOOL NO. Number given to each tool. A maximum of 1000 tool| 1 to 99999993 |
i numbers can be registered depending oan tha H
| specifications. ;
ST

[T]

1
t—_ Tool status

v —

Open to machine manufacturer

Tool status

0: Unused tool.

Normally, it is set to O when the tool is
replaced with a new tool.

1: Usad tool.
It is set to 1 when actual cutting is started.

2: Normal life tool.
It is set to 2 when the use data (time, count)
exceeds the life data.
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3-3 TOOL LIFE

Display itenm Explanation Setting range
ST 3: Tool error 1 tool
' 4: Tool error 2 tool . -
Note: 3 and 4 depend on the machine manufacturer
specifications.
FORM

[IT]

2.

L;_ Tool life management mode

Cutter compensation data format

Tool length compensation data format

Tool life management

0: Use time
Controlled by the time during which cutting
feed is periormed.

1: Mount count
Controllad by the number of times the tool
is used as a spindle tool.

2: Work count ~ See Notz= 1.

Cutter compensation data format

0: Companszcion number
Compensation data in tool datz is handled
as compansation numbar. It is replaced
with the compensztion number commanded in
2 wWork program for coapensation.

1: Addition compensation
Compansztion datz in tool datz is handled
a2s addition compensation amount. It is
added to the compensztion amount indicated
by the compensation number commanded in a
wWOILX Dprogram for compansation.

2: Direct compensation
Compensation data in tool data is handled
&s direct compensation amount. It is
replaced with the compensation amount
indicated by the compensation number
commanded in a work program for compensa-
tioa.

Tool length compensation data format

0: Compensation number

l: Addition compensation amount

2: Direct compensation zmount

The functions are the same as in b. above.
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3-3 TOOL LIFE

Display item Explanation Setting range
L-CMP These depend on the data format specified in Compensation
R-CMP FORM. number
1 to 400
Addition com-
pensation
amount
+1 to 99999.999
Direct compen-
sation amount
+1 to 99999.999
AUX This depends on -the machlne manufacturer 0 to 65535
specifications.
LIFE Life of each tool. Use time
It is displayed in the use time (minutes), mount | O to 4000
count (the number of times the tool has been (miautes)
wmounted on the spindle), or work count (the
nunber of times drilling has been performed) as Hount count
speciiied in FORM. 0 to 9999
If it is set to 0, life infinity is specified. (tizes)
Note 1: Incrementing the use count: Use count
The use count is incremented each tine 0 to 9999
a rapid traverse command (GO0 etc.) (times)
changes to a cutting fesd command
(G01, GO2, GO3 etc.).
If the command specifies no movement,
e.g., rapid traverse fead or cutting
fead, it is not counted.
! Gol I Go X GorX( Gos | Goo
I /—CUN""Q feeding Cutting {2ading |
| ] ‘l‘
lncr-m=nt thz Increment the
count by 1 count by 1
USED Use data of each tool is displayed in the form as| Use time
specified in FORM (Tool life management mode). 0 to 4000
(ainutes)

Note 2: Use data is not counted in machine lock,
miscellaneous function lock, dry run,

or single block dode.
(=]

Mount count
0 to 9999
(times)

Use couat
0 to 9999
(times)
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3-3 TOOL LIFE

3-3-3 TOOL LIFE Data Display and Setting (TOOL LIFE Data Screen Page 2;
(1) Data display
When the menu key' is pressed on ;:he HEAD,NEXT GROUP LIST screen
(formerly discribed), ‘the TOOL LIFE screen is displayed.

The data in the group previously set is displayed. If no data is set, the
screen is displayed with blank in the data area.

set # (CQMEZR). r[TOOL'-'FE] . ToOL 3.2/ 2 k
GROUP 123
: TOOLNO.STFORM LMP  RLMP AUX UIFE USED
i? 1 S578 4 20 -45.678  S50.0CG 1223 €0 ¥M(men
. 2 4557 3 120 12340 39.99 11111 3¢ 45(mee
@ : 3 M$ 2 W 220 10.00 32 200 50(set.
Press the kay. ; 2345 1 0R 12. 340 10.0¢0 100 100 15(eye”
8
7
8
The tool data registered in group 3
123 is displayed in the registration "
order. If the dzta exceeds ome
screen, the remzining data can be
seen by using the key. =t s W i ) O TR
&FFSET' REGIST [/LIFE- WORK | MENU

(2) Date registratioz

Select TOOL LIFE date screen for the group in which data is to be registerad.

-
[TOOL LIFE] TooL 3.2/ 2
Set GOQO0in # ( ), GROU? 123 -
then press the key. z TOOLNO.STFORM LCMP  RCMP AUX LiFE USEU
1 578 4 20 -35.873 $0.0C 12335 X 2&imen
2 4557 31120 12. 10 39.%%F 1111 XG  $5(enm;
Hc 3 OMS 2 M1 RB ILC s I S
@ 4 235 1 002 1238 1.6C KO WO S |
5
Set necessary cata of TOOL s
NO. to USED in the corre- ’
sponding parenthesis pairs H
in the ascending order of s
the (#) numbers, then press "
the key.
B Y Yo i IO TR TR
Note 1: If TOOL NO. and ST \OFFSET I REGIST ‘;’LI’FE’///{ WORK | PENU.—_‘
(status) ara unot set, The data setting number increczented by orn>
setup data becomes is set in # ( ).

invalid.

Note 2: A single tool cannot be registered in more than one group.
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3. TOOL OFFSET

3-3 TOOL LIFE

To register data exceeding the number
of data pieces that can be displayed
on a screen, set the # number only.

Mew data can be registered.

7 1245578 4 ZO  S00.000  49.999 1235 &0 1234, ma) )
3 12MS7 3 12 12340 100.000 1111 400 2M5(min)
g 12355 2 1M1 220 10.000 44434 1000 130, set}
W 1zZM5 1 o 12,30 20000 100 9999 1550: exe!

@ s ni w0t N DL GRS | S EONS |

Set 11 in i ( )’ ﬁ? 77
1

then press the - key. tOFFSET | recist Z £7] work | MENU
' caLc :

( N\
{TOOL LIFE} ToOL 3.2/ 2
GROU? 123

S TOOLNO. STFORM LOwW RCWMP  aux UIFE  USED

(3) Data change

@ Display the TOOL LIFE data screen for the group in which the tool whose
datz is to be changed is registered.

{2 Set the # number of the data to be changed and new data in given
parenthesis pairs of the setting area, then press the key.
(3} After setting, the # number is incremented by oane and is set in setting

arez ( ).

{4 To change data under # number not displayed on the screen, change the
screen by using the (=t o) OT @m&‘g key or setting the number in setting

area # ( ).
(5) By changing a registersd tool number to 0, the tool can be deleted.
(4) Deletion in group units

To delete all data in one group, select the TOOL LIFE data screen for the

group to be deleted and press the key, then .

3-3-4 Clear of All TOOL LIFE Data (HEAD, NEXT, GROUP LIST Screen Page 1)

To clezr all data, select the HEAD, NEXT, GROUP LIST screen and press

key, , then .
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3. TOOL OFFSET

3-4 WORK

3-4 WORK
When the menu key is pressed, the WORK OFFSET screen is displayed.

Three sets of work ccordinate system offset data per screen and as many.
external work offset data pieces as the number of the axes can be set or

displayed.

-
[WORK OFFSET (1)] TL=10.000 TOOL 4. 1/2

# pfaassq{ #I:INC TD=2.000 [MACHINE) (CENTER MEASURE)
41 G364 X 0.000 61 €56 X 0.000 X 0.000 41 POINT A X 0.000

42 Y 0.000 62 Y 0.000 Y 0.000 Y 0.000
43 Z 0.000 63 Z 0.000 z 0.000
4 € 0.000 64 C 0.000 C 0.000 42 POINT 3 X 0.000

Y 0.000

{TLM)
51 €55 X -20.000 11 EXT X 0.000 X 0.000 3 POINT C X 0.000
52 Y -10.000 12 Y 0.000 Y 0.000 Y 0.000
53 Z 30.000 13 Z 0.000 Z 0.000 #4 CENTIR wORX ¢ CODE
54 C 0.000 14 € 0.000 ¢ 0.000 (cs)
T

oM ©# )paTa ()

AN
OFFSET | REGIST LIFE [/ WORK/4 )
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3. TOOL OFFSET

3-4 WORK
. Setting range
# Item Explanation g g
(units)
#41| G54 X The work coordinates of G54 to G59 and the +99999.999 (mm)
42 Y external work coordinate offset values are -
43 Z set.
Work coordinate system offset data can be
set in either absolute or incremental mode.
511 G55 X
52 Y
53 z
Basic machine coordinate system M
11| EXT X SN
12 Y ”,—’ /VExternal R
13 z / (EXT) offset
G55 work coordinate| W 2 / R
#61 | G56 sysiem Reference poin:
: . 1
71| G57 l
" c G54 work coordinate] W 1
§l G§8 systam l
91| G59
In option, 48 or 96 workpiece coordinate system offset sets are added.
(re - Y (. © )
[WORK OFFSET (3)] TL=0.000 TOOL 4. 3/18 [WORK OFFSET (84)]TL=0.000 TOOL 4. 84/84
#73xazs] #1:INC TD=0.000 [“aCHINE] [CENTER »Eastzz]| |f fI:INC TD=0.000 [MACHINE][CENTER MEASURE]
41 P1 X 0.000 51 ?3 X 0.000 X 0.000 1 P0INT A X 0.000 71 P9% X 0.000 91 P96 X 0.000 X 0.000 #1 20INT A X 0.000
42 Y 0.000 52 Y 0.000 Y 02.000 Y 0.000 72 t 0.000 92 Y 0.000 Y 0.00 Y 0.000
43 Z 0.000 353 Z 0.000 z ©0.000 #2 POINT 3 X 0.000 73 Z 0.000 93 Z 0.000 z 0.000
&% c 0.000 54 c 0.000 C 0.000 t 0.000 74 C 0.000 94 C 0.000 C 0.000 ¢#2 20INT B X 0.000
Y 0.000
23 POINT C X 0.000
{7rv}) Y 0.000 {T1v] #3 POINT C X 0.000
S1 P2 X 0.000 1l EXT X 0.000 X 0.000 Y 0.0C0
52 Y 0.000 2 ¥ 0.000 Y 0.000 JLCENTER “TAX € CoDS 81 P9S X 0.C00 11 BXT X 0.C00 X 0.000
53 z 0.000 13 Z 0.000 z 0.000 (cs) 82 T 0.000 12 Y 0.000 Y 0.C00 g4CENTER WORK G CODE
4 Cc 0.000 :X .C 0.000 C 0.000 #5CENTER WCAX P CODZ 83 Z 0.000 13 Z 0.000 z 0.000 . [{$))
(?-) 84 C 0.000 14 € 0.000 ¢ 0.000 #SCENTER WORK 2 CODZ
: @)
T oM #( ) DATA ( ) T OM #( ) DATA ( )
LSK mm INC G40 G54 MORY LSK mm INC G40 GS& MEMORY
\_ OFFSET | REGIST 1 LIFE F/wom(a )\ OFFSET | REGIST | uUFE P/woaxa )

48 sets added

(Page 1 to 48)

96 sets added (Page 1 to 96)

Item Explanation
#A:ABS The valid mode, either the absolute or incremental mode, is
#1:INC displayed in reverse video.
Before setting data, check that the setting mode is proper.
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3. TOOL OFFSET

3-4 WORK

3-4-1 Work Coordinate System Offset Data Setting

(1) To set work coordinate system offset data, set the number corresponding to
the work coordinate systen and axis name in # ( ) and offset data in
DATA ( ), then press the key.

cac

(2) When the key is pressed after the number corresponding to the work
coordinate system and axis name and the offset data are set, the setup
offset data is displayed at the position of the work coordinate system and

axis name, the number in setting area # ( ) is changed to the next data
setting number, and the contents of DATA ( ) disappear.

(3) Pressing the @ or key increments or decrements the number in # ¢ )by
1 each time.
(4) To set the incremental mode, enter in # (), then press the key.

In incremental mode, the sat datz is added to the data in the display area.
To cancel the incrementzl mode, enter in # (), then press the key;

the absolute mode is set. (The details are given in Section 4-4-5.)

3-4-2 External Work Coordinate System Offset Data Setting

Work coordinate displacement is measured by using an external touch sensor,
etc., and all work coordinate systems of G54 to GS59 can be offset with the
current cffset values remaining unchanged by setting external work coordinate
system data. :

The offset data can be set by

0 Writing the data directly into the external offset (EXT) by external data
input or )

o Setting the data in (EXT) froz the setting field by input operation on
CRT screen.

The setting method is the same as that of work coordinate system offset data.
3-4-3 Machine Position Data Display

Axis data in [MACHINE] displayed on each WORK OFFSET screen (1) to (3) is
the same as on the MONITOR screen. The current machine position from the basic
machine coordinate system origin is displayed. No data can be set in [MACHINE].

3-4-4 Manual Numeric Commands (M, T) on the Work Coordinate Offset Screen

The M and T commands can be executed by CRT screen operation. The operation
is the same as manuzl numeric command operation on the TOOL REGISTRATION screen.
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3. TOOL OFFSET

3-4 WORK

3-4-5 Work Coordinate Offset Data Setting Modes (Absolute and Incremental)

(1) Absolute value setting

Change to the absolute value setting mode as follows:

Enter A in #@E ), then- = UORK OFFSET] :
pPress the key. [£2ABS] Srane
# ( A) DATA « )

#A:ABS is displayed in reverse video indicating that the absolute setting
mode is valid.

Example of Setting work coordinate System offset data in absolute mode

The G54 work coordinate system is changed:

Basic machina coordinate system

—=="7"| External offser EXT
-

New b oid

Setting Display
—

# (41) DATA (- 50) =41 G54 X -150.000

‘ Display
’ =4l G534 X -50.000
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3. TOOL OFFSET

3-4 WORK

(2) Incremental value setting

Change to the incremental value setting mode as follows:

Enter I in # ( ), then [TOOLOFSETI -
press the @ key. (= #a:A8S
# ( I) DATA )

#I1:INC is displayed in reverse video indicating that the incremental
mode is valid.

Example of setting tool offset datz in incremental mode

The G54 work coorcinate system is changed:

Basic machine coordinate system M

173\
®

—~=—" 7 | External offset EXT

- 7/
- S
- s/
P~ (\
. 54 N
=-130. =-3 -
.\ G54 ‘\ 30 GJ—'

New b Oid !

Display Setting Display

fzi G54 X -30.000 = (41) DATA (- 100) 41 G34 X -150.000

The mode thus set is retained even after the screen is chanzzad o
power is turned off.

[a]
[\1)
n
(a4
U]
H
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4. PARAMETERS (USER)

4. PARAMETERS (USER)

When the function selection key is pressed, the following menu appears:

e R

TOOL menu (No. 1 - 4) | OFFSET ! REGIST UFE  {wORK ! MENU

PARAMETER MENU (No. 5 — 7)| ' PROCESS : ROTATE ' MEASURE |

PARAMETER menu (No. 1 - 4)\ PLC-SW |CONTROL| AXIS | SETUP | MENUJ

QC1C 1CaCaCcCad
Pravious page key L——g—h‘lenu selection key—-———l ldexx Dage key

( PLCsw ) CONTROL ( AxIS ) SETUP
PARAMETER menu
No. 1 - 4 =1-316 =l~524 X axis Plane sel2ztion
\_ J \_ J
ﬁ =15~ =32 =25~ 743 J Y axis J
k )

n axis
-

PARAMETER menu __ G

No.5-7 oo || BOTATE MEASURE
Scale faczer ;:'::;:‘ . .
Auty corser averride "":“‘:":“ e

ﬁ \_ AJ TIM value
Previon: | =1 digit {22drat2
oAz (I Auto 1301 length
m23suyramat
........................................................................................................................... MENU
Refer to section
on TOOL OFFSET
OFFSET (oFFSET ) [ REGIST (TOOL LIFE) WORK
Nal-~4 G54.G55. GS6
ﬁ or £1~#10 Cr £il External
L J L (oToup fi e
"2~ 740 MG31~MG60 Tool data lf;sncss.css J
211~ 820 :
{L | or #11 J L J | regist External
MGOO-~
8O0~ #00 MEQO Too} data
regist
. J e _J \ J




4. PARAMETERS (USER)

4-1 PLC-SW

4-1 PLC-SW
When the meru key is pressed, the PLC SWITCH screen is displayed.
The control signals for NC operation are assigned by using user PLC. The

PLC SWITCH screen enables you to set each control signal to on or off. (4
maximum of 32 signals)

'.Fhe PLC SWIICH screen is prepa:f:'ed ((PLCSWITCH] PARAM 1. 1/ 2
by using user PLC and varies depending AR :
- -

on thi I:JC. ’ lée:lf)e..tf:o t:laleha}pzroprlate 1 $ AUTO RESTART 93
panua- 1ssued by toe machine 2 § BLOCKDELETE 10 3 AUTOPOWEROFF |
manufacturer.

3 § MANUAL ABS 113

4 § OPTIONALSTOP 12 %

5 § HANDLEIT 13 %

6 ¥ PROGRAMRESTART 14 ¥

74 15 %

83 16 §

FLESH7JconTroL| axis | szTup | MENU

J

4-1-1 PLC Switch On and Off Operation
i

Set the numbder of the switch to be set to on in # ( ) and press the key.

The mark of the switch is set to the up position.

In this state, the switch function r[PLCSW'_TC“' PARAM1. 1/ 2)
becomes effective zad is controlled. s
1 § AUTO RESTART 9 3
2 § BLOCK DELETE 10 s AUTO POWER OFF
To set OPTIONAL STOP to on,
O 3 ¥ MANUAL ABS 11 %
Set 4 in ¢ ( ). 4 & [OPTIONAL 12 %
= .
o % HANDLEIT 13 %
~ Press ths key. 6 & PROGRAM RESTART 14 7
7% 15 %
8 4 16 %
The switch mark of OPTIONAL STOP
is set to the up position, indicat- |- )
ing the switch on state. mcomaml axis | szTue | MENU )

To set the up-position switch (on state) to off (dowm-position switch), set

p/3

the number of the oa-state switch in # ( ) and press the key.

caLc

The PLC switch names (message display) and the function to rewvarse selected
message display zre prepared by using user PLC. These vary depending on the
nachine manufacturer.
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4-2 CONTROL PARAMETER

When the menu key is pressed,

4. PARAMETERS (USER)

4-2 CONTROL PARAMETER

the CONTROL PARAMETER screen is

displayed.
((CONTROL PARAMETER ) (T /' 9)
ER] PARAM 2. 1/ 2| [ [CONTROL PARAMETER] PARAM 2. 2/ 2
£ b3
1 GO0 DRY-RUN 13  GOOINTERP. OFF 25 DORILLAXISZ 37
2 MACROSINGLE 14  THREAD LEAD E 26  FIXEDC.MODAL 38 % RWD (SEARCHI
3  M.POINTNGLECT 15 C-CMP. TYPE 8 27 39 SHORTCUT (RT)
4 F1 DIGIT FEED 16 EXT. DEC. OFF 28 TLENGAXISZ 40 ebiTLOCKB
5  MCLOCK RAPID 17 INITIAL INCH 29  sync.TAP 41 R COMPENSATION
6 18 INITIAL ABS 30  T-LIFECHECK 42 PARAC.R.INVD
1 7 co4 TIME counT 19 INITIAL SYNC. 31 T-COMMAND 2 43 0=dIMAL PNT-P
8  COLL.ALMOFF 20 INITIAL G96 32  T-SELECT2 44 COLL CHK OFF
9  UNIT *10 21 INITIAL Z-X 33  DATA SERVER 45 LINEAR-TYPERT
10  DECIMALPNT2 22 INITIAL Y-Z 34 INITIAL G61.1 46 HOST LINK
11  MACROITON . 23 INITIAL GOO 35 ° PIAYBACK G90 47 COM-VARRSTCL
12 SUB-PROITON 24  RESTART AUTO 36  MANUALIT RST 48 COM-VAR PWR CL
=4 ) =@ )
 PLC.sw Ecpma: o axis | setur | MENU )| Prosw fq:oy: TRZO, { j axis | szroe | ey )

(Example) Making DECIMAL PNT 2 valid
When made valid, the parameter will be displayed reverse video.

®)

To make the parameter valid, enter the parameter number in #(

press the key.

Set 10 in # (

).

Press the key.

) and
£(10)
———

PLC-SW E‘?_QNT?QL/’J axis | ssTur | MENU
(3 CALL. ALM OFF 20  INITIAL G96

g  UNIT*10 21 INITIAL ZX

0 EERGETE 22 wmavz

11 MACRO IT ON 23 INITIAL GOO

12 suB-PROIT ON 24  RESTART AUTO
(pcsw [EONTROL axis | sztue | MENU

Control parameter, DECIMAL PNT 2 is

reversely displayed and ths least digit of
the program without decimzl points is 1 mm.
X100 — 100 mm
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4. PARAMETERS (USER)

4-2 CONTROL PARAMETER

Turn off the NC power after setting a parameter accompanied by (PR) in the
table. The parameter is active after turning on the power agaim.

# Parameter Setting © Explanation

1 |GOO DRY-RUN On External manual feedrate is validated for rapid *
traverse (GO, G27, G28, G29, G30, G60).

0ff Rapid feedrate set in machine parameter x rapid
traverse override value.

2 |MACRO SINGLE On Macro block is handled as one block., The machine -
i can be stopped every macro block in single block
operation.
Off Macro block is not treated as one block. It is

processed at high speed.

3 |M.POINT NGLECT On When G28, G30 return to reference point command is
executed, the programmed middle point is ignored
and a direct return is made to the reference point.

Off During G28, G30 command executiom, & return is
made to the reference p01nt v1a the middle poiat
as programmed.

4 |F1 DIGIT FEED On Fl digit feed control is validated. During F1 -
F8 comz=and execution, the rate set in t