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Introduction:

The MAZATROL CAM M~2, CNC equipment has been developed for machining

centers in which data can be input in daily conversational language. By the
ugse of the CAM M-2 , with its simple & gquick programming, a considerable
reduction of set-up time can be achieved.

This manual refers mainly to programming of the CAM M-2 . Please
read this manual carefully in order to use the CAM -M-2 effectively.
An operation mafnual is also available for the customer's convenience.

Caustions:

Since the -+CAM M-2 has a highly automatic programming function,

programming can be completed in a short period of time. However, it is required
to perform a tool path check on the graphic display before starting automatic
machining since the CAM M-2 cannot process all kinds of machining

due to tool path irregularities caused by discontinuity of calculated machining
configuration, . .

Please note that no other fuaction than mentioned in the manual
provided.

The specifications of the machine are subject to change for 1
improvement without advance notice,
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1: OVERVIEW

A program is prepared to communicate with the NC unit using a conversational
language (MAZATROL Language).
Corresponding to a position of the cursor, a message and a menu

will be displayed in the lower part of a picture. According to the message,

therefore, input data using a menu key or the ten keys.

Before proceeding to cut with 'CAM M-2 , prepare a program and input a

variety of data, following the procedure given below.

REGISTER TOOLS (TOOL FILE PICTURE)

Je

PREPARE A PROGRAM (PROGRAM PICTURE)

ALLOCATE TOOLS (TOOL LAYQUT PICTURE)

IINPUT TOOL DATA (TOOL DATA PICTURE) }

| INPUT BASIC COORDINATE SYSTEM (PROGRAM PICTURE) |

NG N
| CHECK PROGRAM (GRAPHIC PICTURE) ]

oK

-
PROCEED WITH CUTTING

i

This chapter describes MAZATROL program preparation only. For other items, see

the operating manual.
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2. FUNCTIONS OF AUTOMATIC PROGRAMMING
2.1  Program and Unit Composition

B Composition of Program
In principle, the program for one workpiace
consists of the commom unit data, fundamental
coordinate system unit data, machining unit
data(tool sequence data and shape sequence
data) and end upit data(and auxiliary coordi-
nate system unit data and subprogram unit data

etc., if necessary)

() Common unit data
Only one common unit data can be set at
the head of the program relating to

data on material to be machined, etc.

(2) TFundamental coordinate system unit data
Data on relative position in the machine

coordinates and workpiece  coordinates.

(3} Machining unit data
Data on selection of machining method, etc.
(i) Tool sequence data
Data on tool operation mode and
associated with it
(ii) Shape sequence data
Data associated with machining dimen-
sions on drawing
(4) End unit data
Data on procedures practiced upon comp-
letion' of machining
B Composition of Unit
To make the program simpler, kinds of machining
are set in the "unit" basis. Each unit is
further divided into the tool sequence

and shape seaquence.,

d

0 Common unit

data
UNO
1 Fundamental
coordinate
system unit
data

EI

2 Machining

unit data
SNQ
1 (Tool sequence
i _data)

1 (Shape sequence
E data)

|

I

{

|

|

[

_ _ __..daga _ __ __
[ SNO |

1 (Tool sequence

L. data) _ _ _ _

1 (Shape

sequence data)
ONo ]

N End unit daca




Unit

Purpose

Sequence

COMMON UNIT

It is always displayed at
the head of each program
to set the kind of material

used, etc.

None

POINT MACH-ING

Used to select hole machining

Tool sequence and

shape sequence

LINE MACH-ING

Used to select line machining

Tool sequence and

shape sequence

FACE MACH-ING

Used to select. surface

machining

Tgol sequence and

shape sequence

MANUAL PROGRAM

Used to execute program,

utilizing G code, M code, etc.

Shape sequence

OTHER

Call sub program

Used to execute program contain-
ing many M codes

Input a drum number (DRUM CHG)
Automatically measure hasic
coordinates (MMS)

Setting the pallet change No.
(PALL CHG)

Control of machined surface
angle (Index)

End of priority given to the
gsame kinds tools (PROCESS END)

¥one
(Shape sequence 1is
available in the

MMS unit only.)

WPC

Used to set fundamental

coordinate system (WPC)

None

OFFSET

Used to set auxiliary

coordinate system (QFFSET)

None

END

Used to set end

None




2.1.1 Common unit

The following unit is always displayed at the head .of a program

which 1is going to be develaoped.

UNO MAT INITIAL~Z M™MULTI  MULTI  PITCH-X  PITCH~Y
0 MODE

MAT: Material of workpiece is ipputtéd with the menu key.

DUCTILE
CAST CARBON | ALLOY |STAINLES COBPER
TRN Ca°r |steEr | stmeL| stEEL | AMMTNI™Miarroy OTHER
CAST IRN ... Gray cast iron
'DUCTILE
CAST RN .-« Spheroidal graphite cast iron

CARBON STEEL ... Carbon steel for machinery structures

ALLOY STEEL .- Chromium—molybdenﬁm steel

STAINLESS STEEL... Stainless steel

ALMINIUM cvs Aluminium alloy

COPPER ALLOY ..+ Copper alloy

QTHER ... 1 through 8 can be set. (The parameter used for
automatic selection of the cutting condition is
put in the first screen for parameters
"CUT COND. PARAM".

INITIAL-Z: This defines the Z plane (*) where the tool does not have
its cutting edge interfere with any workpiece, jig or the
like even if it moves X~ and Y~ axially. It is commanded
in coordinates (Z= ) from the zero point of the workpiece.
This value does not vary even when the auxiliary coordinate
system is used.

INITIAL-Z

-
%orkp iece
Zerg polnt
PPV AV AV i VA A GV S v Sl A I i

* In auto mode operation, this height is used for

positioning the tool.



MULTI MODE: Kind of multi-piece machining is selected by menu key.

MULTI | MULTI | OFESET
OFF 5%2 TYPE

MULTI: Select only when the menu key |MULTI 5*2| is depressed.

PITCH-X: Pitch im machining a number of workpieces in the X

direction.

PITCH~Y: Pitch in machining a number of workpieces in the Y

direction.

Note: Im the multi-piece machipming program, the graphic running

order Ffor the tool path on the graphic display differs from those
for the shape. The tooi_path-is checked

in accordance with the actual cutting.

E About Multi-Piece Machining:

(1) MULTI OFF: Multi-piece machining is not executed.

(2) MULTI 5%2:

MULTI MODE MULTL PITCH-X PITCH-Y
. Xo To
5%2 10 9 8 7 6 5 4 3 2 1
jofojojofofofofofajo]

(Either ™" (executed) or Q"
(not executed) 1Ls set.)
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A maximum of ten workpieces can be machined at a time.

among 1 through 10, the lower five digits indicate that the work-

pleces in the lower row should be machined (or not machined). The upper
five digits are for the upper row. '"1" indicates the position of

the workpilece used as reference point. The other workpileces are to be

placed at the picches of X and Y.

Relative positions of workpieces

6 7 8 9 10
o O 0o O o

(Reference point)

Cany
1 2 3 4 5 _ -
O @) Gc—L— .
X :
+Y L—
+X

Nete 1:Multi~workpiece machining in the process with the manual program
unit requires absolute 3 axes to be commanded in the injtial
sequence.

Note 2:The M code entered at the end of a tool sequence is outputted each time
machining is performed at each multi-workpiece point.
When selected in the M code unit, the M code will be outputted only

once.



(3) OFFSET TYPE

)

If the offset is effected in the multi-piece machining mode, a

maximum of ten data can be entered from the zerc point in the

programmed fundamental coordinates as offset data for common

units.

Depressing the ]OFFSET ENDE menu key prepares the system to
receive the next unit data input.

QFESET
END

MAT  INITIAL-Z

MULTI MODE MULTI  PIICH~X °~ PITCE-Y

0 OFFSET TYPE 4 $ $
QFS; X Y Q Z
1 X1 ¥y . 04 , Z4
2 Xz Yz @2 Zz
3 X3 T3 33 Zg
{ ! ¢ } }
Relative workpliece positions
B Xy Multijg%ece,machining
~}§ offset No. 2
Yz
Multi-piece machining
X, offget No. 3
T — Q
Multi~piece machinig !
% offset; No. 1
Tq
b1
_ekhorkpiece reference point (FRM)
Y Machining is executed in the coordinate system defined by

X offset dara.




Multi-piece machining nesting function
In the multi-piece machining mode, a number of workpiece are

machined at a time. This function may be nested in a subprogram

to allow complexed pattern machining.

A =D : Unit number

Common unit
0FS~1
0F5-2
FRM unit Common unit Commeom unit
0FS5-3 0FS-5
Face milling
0FS=-4 QFS-6
Tool 1
Square B | Drilling C| Drilling
Subprogram Tool 2 Tool 2
Tool 3 Tool 3
End milling T T T T T T T T
(face) Sguare Circle
Tool 4 -
——————————— Subprogram End
Square -
End
End
Fig. 1

1o
i
~d



The machining patternes shown in Fig

is shown in Fig. 2

. 1 may be expressed

Each offset is nested against the workpiece zero point (FRM).

1
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Fig. 2
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The respective amount of offset,(l) through (6) ' , in

- each machining shown in Fig. 2 will be as follows:

@ of 51 @ of 3-2
e

@  (ofs-1) + (ofs~3) B)' (ofs=2) + (ofs~3)-
- @  (ofs~1) + (ofs—4) @' (ofs=2) + (ofs=4)
" 3  (ofs-1) + (ofs=3) + (ofs-5) G " (ofs=2) + (ofs=3) + (ofs~3)
~ ®  (ofs-1) + (ofs-3) + (ofs~6) ® " (ofs=2) + (ofs=3) + (ofs—6)
~ ® "' (ofs=1) + (ofs-4) + (ofs-5) @™ (ofs=2) + (ofs-4) + (ofs=-5)
- (B ' (ofs-1) + (ofs=4) + (ofg-6) ® ™ (ofs=2) + (ofs—~4) + (ofs—6)
_ Next, how the offset is set will be detailed citing the section

surrounded by the broken lines in Fig. 2 as an example.
- (Construe that this will alsc apply to the offset in other sectioms.)
- b S @ . -a-®'
— — ) _ ) ]
- ofs-6X {(§)

3
d ofs-6Y
— ! ofs-5% | @
— of s-3% 3 ofs-5Y!
® Me
-, ofs—-3Y
ofs-1X] . &
j"

. O, @

— ofs-1Y :
@
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Order of multi-piece machining nesting

In multi-piece machining, offset starts at the block having the greatest
loop. When the machining enters into a subprogram and encounters multi-
piece machining offset, it is added to the offset at the outside. The .
deepest portion is machined as frequently as the product obtained by
multiplication of the frequencise of multi-piece machining in each level.

Therefore, the order of machining in Fig. 1 is as follows:

Table 1
Order| Offset amount(No. of Fig. 2) Unit No. Tool No.
1 |ofs=1 @ A 1
2 |ofs-2 @ A i
3 | (ofs~1) + (ofs=-3) ® B 2
4 | (ofs=1) + (ofs=~4) ® B 2
5 | (ofs=2) + (ofs=3) ©ON B 2
6 | (ofs=2) + (ofs~-4) ) ON B 2
7 | (ofs=1) + (ofs=3) ©) B 3
8 | (ofs=1) + (ofs=4) @ B 3
9 | (ofs-2) + (ofs-3) ©N B 3
10 | (ofs=2) + (ofs—4) @' B 3
11 | (ofs=1) + (ofs-3) + (ofs~5) (B c 2
12 | (0fs=1) + (ofs=3) + (ofs-6) ® c 2
13 | (ofs=1) + (ofs=4) + (cfs=5) (& c 2
14 | (ofs-1) + (ofs—4) + (ofs=6) (©)° c 2
15 | (ofs-2) + (ofs-3) + (ofs=5) (G c 2
16 (ofs=2) + (ofs=3) + (ofs—h) @" c 2
17 | (ofs=2) + (ofs—4) + (ofs-3) (™ c 2
18 | (ofs=2) + (ofs-4) + (ofs~6) (©® " c 2
19 | (ofs=1) + (ofs=3) + (ofs~5) (& c 3
20 | (afs=1) + (ofs-3) + (ofs=6) (B c 3
21 | (ofs=1) + (ofs=4) + (ofs=5) (5 c 3
22 | (ofs=1) + (ofs—4) + (ofs—-6) (&' c 3
23 | (0fs=2) + (ofs=3) + (ofs=5) (" C 3
24 | (ofs-2) + (ofs~3) + (ofs-6) (@ " c 3
25 | (ofs=2) + (ofs=4) + (ofs-3) (5™ c 3
26 | (ofs=2) + (ofs-4) + (ofs-6) (&' c 3
27 |ofs~1 @ D 4
28 |ofs-2 @ D 4

ro
1

—

[ ]
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2.1.2 Fundamental coordinate system unit
Depress themode mertu key.
POINT LINE FACE MANUATL GROUP
— MACH~ING | MACH~ING | MACH-ING | PROGRAM OTHER | WEC |OFFSET)END CHECK
The following display will appear on the screen:
- UNO| TUNIT X Y 8 A 4
WPC—-0
()
— @ It is necessary to tell the NC unit at which position of the machine
the workpilece has been installed. This unit sets the distance
- between the original point position and the original machine point
- in the work program. This unit is set after the common unic.
- @ Contents of data (See the figure on the next page.)
_ WPC-— :  Many WPC"s can be set in one program. A figure is set
here for jidentification. (0 ~ 99)
- X,¥,2, 4 * Coordinates of the original workpiece position as seen
- from the zero machine position. (0 to £9999.999)
8 : Angle formed by the machine coordinates and work
- coordinates. (0 to +999.999)
- @ The measured values are entered as X, Y, 2,4 and §. During program-
S ming, these columms may be left blank and measured values may be
entered just before starting of machining.




UNGQ| UNIT X Y 8 z 4
i WPC~0 -260.000 -450.000 g8g -—-600.000 O

(Y~2 axis)

L Z=-600.000

Workpiece zerao
point posiiton

JET——.

épindle

T=-450.000
o End surface of spindle
Pallet : at'the magh}ne zereo
1 point position

[ I
(X-Z axis)

Z=-600,000 |

Workpiece zero ~
point position l

~

4 \/ 7=-260 000

Ew,qjtkp/:.aé;: End surface of spindle .
< at the machine zero.

' point pogition
\ Pallet / L—

S;:indle

Note: This illustration represents a horizontal type machining

cencer.

2
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{E) If the reference line of the material deviates from the machine

coordinate system upon installation of the materlal to be machined,

the machine can be controlled by rotating the coordinate system of

the machining program. Data is set to 6.

coordinate system as shown below:

Then, & forms the

Coordinate system

when € = 8y

Zerc point

Xp

} When O = 0O: xp—Yp coordinate gystem

When 8 = Bg: Xm~Yn coordinate gsystem

Program coordinate locus (8 = Q)
Ap - Bp-Cp - Dp - Ep - Fp -
Machine coordinate locus (6 = 3,)
Am - Bm - Cm ~ Dm - Em - Fm -~

Formula for conversion frdm program coordinate system position to

machine coordinate system position
Program coordinace system position
Machine coordinate system position
Kam = Xap-cos 8y - Yap+sinfy

Yam = Xap-sin 8y - Yap-cos f¢

Np (Xap, Yap)
¥m (Xam, Yam)

a=A4,B,C ...



2.1.3

Point(hole) machining mode unit

Deprass the mode menu

[POINT MACH-ING |.

POINT
MACH-ING

LINE
MACH-ING

FACE
MACH-ING

MANUAL
PROGRAM

OTHER

WPC |OFFSET

GROUP
CHECK

4

L

2

]

BEE

Based on the shape of a hole to be machined, a machining unit can
be salected in a menu.

(1L

Unit datca

Pl

Machining unit selection menu (I)

DRILLING

U

RGH
CBOR

T{E}T

RGH
BCE

REAMING

TAPPING

-

I

BORING

BR~CBORE

T

CIRC MIL

@

CBOR~TAFP

Machining unit selection menu(II) |BORING| .

Select a boring unit out of the following four:

BORING

BORING

BORING

T1

i-——lSI.

Tji[iT2

BORING

jﬁfjrgz

2~14




indications parenthesized

Note:
will not actually appear
on the picture (M) represents
POINT/MACH-ING mode machining unit an input with a menu key.
Unit | pRTLLING
Name
D
DRILLING G|
h
Menu
Kay H
UNIT DIACD) DEPTH(H) CHMF (C)
DRILL  999.999 999,999 €99.9
()
Tools automatically operated: Spot drill, drill, chamfering cutter
Unit RGH CBEOR _ d
Name Machining ' 5
i 1 ;
RGH CBOR ih
H
Menu
Key \\\
D
UNIT CB-DIA(d) CB-DEP(h) CHMF(c) BIM(Y) DIA(D) DEPTH (H)
RGH CBOR 999.999 999,999 C99.9 9 999.93% 999.999
(M) (M)
(Note 1)

Tools automatically operated:

4

Spot drill, drill, end mill and
chamfering cutter

Unit RGH BCB
Name Machining hh_iL_.
]
]
RGH BCB
Menu h
Key
[ | Tl
__'o]
UNIT C3~DIA(D) CB-DEP(H) DIa(d) DEPTH(h) CHMF(C)
RGH BCB 999.999 99%.999 999.999 999.999

(b6

€99.9

Tools automatically operated: Spot drill, drill and back fa&ing tool.

g



Unit REAMING
Name D
- /c
REAMING - !
H
Menu .
Key
!
UNIT DIA(D) DEPTH (H) CHMF(C) PRE~REAM  CHP
REAM  999.999 999.999 €99.9 END MIL 1
) M
(Note 2)

Tool automatically operated: Spot drill, drill, end mill (drill,
boring) chamfering cuttex, chip
absorber and reamer:

Unit TAPPING

Name - ) M

L/C' p !
TAPPING ) 5 *
: H

Menu

Key

UNIT NOM- MAJOR~-4(M) PITCH(P) TAP-DEP(H) CHMF(C) CHP
-TAP No.12-24UN 999.999  P9.999 999.999 €99.9 1
624 (M) (Note3) (AUTO) (AUTO) (AUTO)

Tool automatically cperated: Spot drill, drill chamfering cutter,

BORING HOLE Unit - {a) chip absorber and tap
Unit | Pierced hole

Name |boring BORE T D

. /C
BORING
Menu . H
Key
T,

UNIT DIA(D) DEPTH(H) CHMF(C) WALZa (V)

BORE T) 999.999 999,999 €99.9 9

() N

Tool automatically coperated: Spot drill, drill, end mill, boring
and chamfering cutter

2-16
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BORING HOLE Unit - (b)

Unit | Unpierced hole

Name {boring BORE S5, d

BORING L ,
Menu ’ D H
Eey [‘U .

~
e

S1
UNIT DIA(d) DEPTH(H) CHMF(C) BTM(V) WAISE(V) PRE-DIA(D)
BORE S1 999,999 999,999 £99.9 9 9 999,999
(M) (M) (M)

Tool autcmatically operated: Spot drill, drill, end mill, boring
BORING HOLE Unit - (<) and chamfering cutter

Unit | Plerced stepped
Name |hole boring BORE T:

q
G2
BORING ‘ 7
1 D h
Menu . \;L“ V; H
Key
) O

T2

UNTT CB-BIA{d) CH-DEP{h) CHMF{C:) BTM(F) WALMKT) DIA(D}  DEPTH(H) CHMF(C:) WALRMR 7}
BORE T: 999.999 999.999 €99.9 9 9 999.999 999.999 C99.9 9
n () () (N

Tool automatically operated: Spot drill, drill, end mill, boring
BORING HOLE Unit - (d) and chamfering cutter

Unit |Unpierced stepped
Name ; boring BORE S:2

l||

Gz

BORING ___E{ . ?
’,Cl v 1 .

Menu ; 1
¥

Key ;>

D

P

S2

UNIT CB-0IA(d,) CB=DEP(h) CHHP{Cz)BTM(Y} WALREY) PRE~DIA DIA(D) DEPTH(H) CHMF(C

H - . 1) BTMEY) WALEB(T)
BORE S: 999.999 999.999 €99.9 9 9 (d2) 999,999 999.999 £99.9% ] 9
0 (M (" 999, 999 {H} M

Tool automatically operated: Spot drill, drill; end mill, boring
and chamfering cutter

2-17




Unit .
Name Back boring ' :
'jE_—qﬂ
BK~CBORE
> .
Menu X h
Ke FAY
Y D H
L ]

UNIT DIA(D) DEPTH(H) BTM(V) WALBA(C) PRE~DIA(d) PRE~DEP(h) CHMF(C) WALV}
BK~CBORE 999,999 999.999 9 9 999,999 999,999 C99.9 9

(M) M) (M) (M)

Tool automatlcally operated: Spot drill, drill, end mill, boring,
chamfering cutter, back facing bore

Uailt |0y cle milling )
Name 5
{ e
CIRC MIL N ]
Cq ‘H
Menu ' L AV -
d
ot
UNIT DIA(D) DEPTH(H)} CHMF(C) BTM(V) PRE-DIA(4) CHMF(CZ)
CIRC MIL 999,999 999,999 C99.9 9 999,999 £99-.9
(M (D
Tools automatically operated: End mill and chamfering cutter
Unic ,
Name CBOR tapping b
. [ 1 {2 l i
CBOR-TAP T——(—————r "
: A _
Menu . H
Key '
N
Al
CNIT NOM~ MAJOR-0 (M) PITCH(P} TAP-DEP{H) CHMF{C;} CB-DIA(D) CB-DEP{h) CHMF(C:) BTM(V) CQUF
C30R TAP <o, 12-28UW  999.999  P9.999 999,999  €99.9  999.99% 999.999  €99.9 9 i

o4 0 (AUTQ) (AUTO) {AUTO) (H)

tNnce 36

Tools automatically operated: Spot drill, drill, end mill, chamfering
cutter, chip collector and tap.

[ R
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Menug available when machining unit shape definition data are entered:

{(Note 1) With cursor —=BTM
v v w vV A yvv vV yvvvy
2 3 4 5 ] 7 8 9
(Note 2) With cursor — PRE~REAM (for reamer cycle only)
DRILLING| BORING | END
MILLING
{(Note 3) With cursor —s=NOM- (for tap and seated tap cycle only)
METRIC| UNEY PIPE PIPE BIPE OTHER
THRD (M) | THRD(UNY THRD(PT)} THRD(PF} THRD(PS)
When UNFY THRD .is depressed, with cursor—s NOM- (for tap and seated)
tap cycle only '
NO H(1/2) | Q(1/4) | E(1/8) | s§(1/16)
HALF QUARTER| EIGHTH |SIXTENTH
When PIPE THRD is deprassed, with NOM for tap and seated
. ’ cursor—>1 '(tap cycle only
H(1/2) | Q(1/4) | E(1/8)
HALF | QuARTER| EIGHTH

For the procedures of input, refer to

it

Point Machining (TAF) of

(v) Practical Examples by Unit in 3.1 Procedurs .




CTR=DR
DRILL
CHF-M
Z-MTLL
8K FACE

BOR BAR
3-B BAR

CHP VAL

(2)

d
Q9

L

CRCECRCNCONCHONCNGC)

(Note 1)

Tool

sequence data

)

Tools are automatically operated (developed) according to the

mwachining unit.

[[]Kinds of tools:

Spot drill (CTR~DR)

Drill {DRILL)

Chamfering cutter (CHF-M)
End mill (E-MILL)

Back facing tool (BK FACE)
Reamer (REAM)

Tap (TAP)

Boring tool (BOR BAR)
Back boring tool (B~B BAR)
Chip collector (CHP VAC)

(] Contents of seduence:

HoM~-¢

@
®

(Noee 2 )

(Mocx 2 )

PDOEO OO

KO,  HOLE-d BesE PRE-DIA
® @ . +
O ® 6, ¢
(3 (Hote &)  (Hota 5) ®
® ® 0 ®
© ® ® 4
) ® & &
@ ® ® *
©) ® NON {Nota 6a)
) O] ® {Note 6hb)
@ + » 4

2-20

+ ... unnecegsary to set

PRE-DEP

e
A 2
@
&
(Noca Ta).
e
&
{Yote 7b)
{Note 7a)

$

RGH

{Note B8a}
(Koce Bb)
+
@
&+
<
{Nota 8c)
@
@
4+

BEPTH

A 4
{Nota %a)
(Note 9b)
(Mota 9c)

4
(Noce 9d)
{Noca 9e)
(Rote 9f)
(Hoce 9f)

&

C-5P

B2 66 G
DOROOOLOODA
PRORPIPEEE®

|
=
=

IPRORPOE DR

0



When the machining unit shape data have been entered, tools used

to machine a workpiece according to the machining unit shape are

automatically developed in the order of machining.

shown in the list are displayed for each tool.

(:) Tool name (automatically selected)

The tool may be exchanged with the use of the menu keys.

{TooL]

Then, items

CENTER CHMF . BACKSPOT REAME BORING{ BACK
DRILL DRILL CUTTER ENDMILL FACER R | TAP BAR BOR.BAR
This 1s used for editing only.

(Normally the tool determined automatically)

Note 1:; The chip coliector 1s not on the menu. It can only

be selacted automatically.

Nominal tcol diameter

[NoM~p]

The end mill (E-MILL) and chamfering cutter (CHF-M) must be

set with the numerical keysg.

Other tools are automatically

get, The tools of the same kind are discriminated with the

menu keys.

WITHOUT
ID CODE

The nominal diameter 1s automatically displayed.

have different length or is made of different materials, they are
descriminated by adding suffix to them.

Note 2 : Alarm will result, if the end mill and chamfering cutter

‘In case tools

has not been registered in the tool file beforehand.
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Menu

(:) Tool priority machining Nos. [NO.] -

Proceed to input of tool prieority machining numbers (prior
machining No./subsequent machining No.). -
For input of machining numbers, menu keys and/or ten keys
are used:
(1) Prior machining No. e
it is input with ten keys only. {1-63)
(2) Subsequent machining No.
The LDELAY PRIORITY | menu key is depressed to inverse -
the menu. Then, the subsequent machining No. is entered
with ten keys. (i-63)

(3) None (Input is unnecessary.)

DELAY PRI. NO. | PRI. NO| - TfRI. NO | SUB PRC= -
PRIORITY CHANGE ASSIGN IALL ERAS | PROC END

For details, see ''2,2 Same Tool Priority Machining Function”.

(:) Machined hole diameter (automatically set) [HOLE-@]

Note 4: For a chamfering cutter, this item equals twice the
distance from its center to the edgem' If there is
no interference, 399 is set. It means "Dy" in the —

figure below.

a2
i

3]

i~



Example 1: Facing a seated hole Example 2: Other hole
40

m/@! - |

L

/ @ 2

Ao f 2

/77777?a ! ﬁf77777ﬁ I
'/ ’

@ ... Dg =999 Dg = 999

@ ..+ Dp = 40

(E) Depth of machined hole (automatically set) [HOLE DEP]

Note 5: This item means Ho in the figure below for a chamfering

cutter.
Example 1: Chamfering a seated Example 2: Other hole
hele
= |
i i
@ . !
/ Bz
@ ... Hpg = 0O He = 0

@ ... Hg = 10

C:) Lower hole diameter (automatically sat) [PRE~DIA]

Note 6a: With boring, the boring cycle is entered in this item.
Select a boring cycle from the menu and input it.
During development of tools, "CYCLE 1" is displayed in

this item unconditionally.
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CYCLE 1 | CYCLE 2 | CYCLE 3

CYCLE 1: TFine boring cyecle

CYCLE 2: Rough boring cycle (returned from hole bottom at
quick feed speed)

CYCLE 3: Rough boring cycle (returned from hole bottom at a
rate set by the parameter EM1)

Note6b For a back boring tool, this item means the through

hole diameter.
(:) Lower hole depth (automatically set) [PRE-DEP]

Note 7a: In back facing and back boring, this item means
the depth of the through hole.

’

Note 7b: In boring, this item méans depth of the seat.
Therefora, "0" is set for the through hole bore

or stop~end hole bore.
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DRILLING
CYCLE

o===fo
O m e — e t —————

PECKING CYCLE 2]

2-25

L T T T T paegr-a

PECKING CYCLE 1

— Cut surface roughness [RGH]
Set with menu keys
- v 7 W v VY | V99 | VY | Y99V | WVvY
» 1 2 3 4 5 6 7 8 9
Note 8a: When spot drilling is to be executed, the cutting edge
angle is selected.
During development of tools, "90°" is displayed in
- this item by itself.
90° 118%
Note 8h: For drills, the drill cycle must be set with menu
keys, '
- DRILLING| PECRING] PECKING
CYCLE CYCLE 1{CYCLE 2
This defines the drilling cycle. Generally, it i1s determined
automatically from the machining depth and drill diameter.
- For movement of tcols, see the figure below.
e e =
~ Quick feed
— S
h ! Cutting Feed
- I |
1 }




&

Note 8c: For tapping, the doweling time is entered.

Using ten keys, input the doweling time.

During development of tools, "FIX" is displayed in
this item by itself.

(:) Penetration (automatically determined) [DEPTH]

Note 9a: For drills, it means the amount of penetration achieved

by one operation.
Note 9b: Amount of chamfering for chamfering tools

Note 9c: For end mills, this item means the amaunt of penetra-

tian in the direction of radius per operatiom.

Note 9d: For reaming the reamer return speed i1s entered.
Input data is set with menu keys or ten keys;

During development. of tools, "GO!1" is displayed in
this item by itself.

JOG
G01

RAPTD
GO0

When "GO1" is selected, the reamer will return at. the speed

set by the EM] parameter.

Note 9e: Piteh of thread in case of tap.

Note 9f: Amount of pemetration in radius directiom in case

of horing and back boring.



——

ey

(0) Peripheral speed [C-SP]

It is automatically determined when the menu key 1s depressed,

HS5S | CARBIDE
AUTO | AUTO

By selecting the material of the tool tip, the peripheral speed

(fain) and feedrate (/rev) can be displayed (automatically determined).
Feed [FR]

Like peripheral speed, depression of the menu button auto-
matically determines thig item.

M code (M}

Data will enter when selection is made with a meru button or
setting is made with a numerical key. (Two digits can be put
in the former M and three digits can be entered in the latter
M.)
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COOLANT | COOLANT (1/3)

00 g;{gg E SPNDL [35] T-BRK [38] sPMpL [39] spypL [33] OUT NEXT
ORIENT| DETECT |GEAR L/M| GEAR H |[MSR~UNIT (2/3)

16] OFEY [13] crosE [T1] TooL ETOOL 53] cuIP |09] CHIP NEXT
DRUM CVR |DRUM CVR| UNCLAMP | CLAMP VAC ON| VAC OFF (3/3)
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- (3) Shape sequence data
[C] Point machining shape
- When the machining unit has been determined and the tool sequence
data has been set, the machining shape must be set.
The point machining shape has the following seven patterns:
o Shape pattern list
— I Point (PT) +
— = ‘
II Line (LIN) +F
- +
~ ++++
III  Square (SQR) + +
—~ ++++
- ++++
Iv Grid (GRD) ++++
- ++++
. -
- - &
v Circle (CIR) + *F
. , +
- VI  Circular arc (ARC) N

¥YII Chord (CHD)
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e

4.

w

.

M PT
i Fig, ! Fig. 2
nicia
= \ Coomon unit - point
] Hacl'.lir.ting 1 ;I;Ji;:al
¥ P position (x, y) -? oy
\ machining
P=(} unit shape |
sagquence Z"-r-——T—ﬁ Point R
. 1
Pw2 : t
| Parameter: SB2
Premachining
position
-9 - X |
z X T  ANY AN2 T1 T2 F M N P Q R
2z x 7y & & & 4 & & % 0 0o 0
Z : Z coordinate value on face‘'to be machined (z)

X coordinate value of hole to be machinmed (x)

Y coordinate value of hole to be machined (y)

Tool route pattern (Tool moves at 0 thru 2 as
Fig. 1.)

Set value should be 0 or 1.

1:

Starting point (X,Y) is used only for position-
ing. At that point, ne hole is bored.

Hole is also bored at the starting point

e

(X, .

Return point level {See Fig. Z.)

1: R point (point at a clearance of '"parameter:
BS2" from machined surface) return.

0: TInitial point (defined in the workpiece -

coordinate system for common units) returt.

For z subsequent shapes are identical in every pattern.

Note:

When 1 or 2 is inputted in the first peoint P of the sequence

data, processing is performed as if 0 were inputted.




et

- | LIN
‘_/ )
2 o
— =i +
K
Nl
P
z Y ANL AN2 T1 T2 F M N P q &R
_ z ¥ 8, & L $ 1 nl ] ¢ 0 0
- Z 1 Z-coordinate value (Z) of machined surface.
X : X-coordinate value of first hole to be machined (x)
) Y : Y-coordinate value of first hole to be machined (v)
- ANl: Angle formed between x axis and strajght line inter-
_ connecting holes to bhe machined (8;)
[CCW direction: +]
- CW direction : -
Tl: 1 = length between first and last holes to be
- machined (F = 1)
—~ %2 = pitch between holes to be machined (F = Q)
F : Specifies &, (To be set to Q¢ or 1.)
” M : Number of holes to be machined (ni)
~ Q : To be set to 0 or 1.

With Q = 1, no drilling is performed at the starting
kS point (x, y) where positioning only is done,
- With @ = Q, drilling is performed also at che
_ starting point (x, y).

~L-
—
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R : Return point lavel

1:

R point (point at a clearance of "parameter:
BS2" from machined suxrface) returnm.
Initial point (defined in the workpiece

coordinate gystem for common units) return.
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e

®

> SQR
2] +4+++
& s
=
f_(x::»y:!) =~
~
n2 0: (:u-Yi) =
0
-
(x0.y0)
Z X Y ANL AN2 T1I T2 F M N P QqQ H
z X ¥ 8, 8, L t 1 nl n2 0 0 0
Z : Z coordinate value {(Z) of machined surface
X : ¥ coordinate value of first hole to be machined (x)
Y : Y coordinate value of first hole to be machined (y)
ANI: Aﬁgle formed between x—axis and straight line of
holes to be machined. (8;)
[CCW d%rection: +]
CW direction: -
AN2: Angle formed between straight lines of first amd last
holes to be machined. (8;)
ICCW ?irectiqp: +]
CW direction : -
Tl: Length of initially machined hole straight line 21 (F = 1)
pitch of holes on initially machined hole straight line
12 (F = 0)
T2: Length of last machined hole straight lime tl (F = 1)
pltch of holes on last machined hole straight line t2
(F = 0}
F : Specifies % and t.
: MNumber of holes on initially machined hole straight line:
o~ nl ~L
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Number of holes last machined hole straight line: n2
To be set to 0 or 1.
Wicth P = 1, no hole is drilled at four corner points
(%0, v0), (x1, y1), (x2, y2) and (x3, ¥3)
With P = 0, holeg are drilled also at four cormer points.
(The drilling of starting point varies with setting 0.)
To be set to 0 or 1
With Q = 1, positioning only is done at the starting point.
With Q = 4, the hole is drilled at the starting point.

Return point lewvel

1: R point (point at a clearance of “parameter: B3S2"
from machined surface) return.

0: Initial point (defined in the workpiece coordinate

system for common units) returm.
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GRD

++++
++++
++++

_W Menu key

AN2:

¥ 8, B2 2 t 1 nl n2 0 0 0

Z coordinate value (Z) of machined surface

x coordinate value of first hole to be machined (x)

y coordinate value of first hole to be machined (y)

Angle formed between x-axis and straight line of holes to be

machined (81) [CCW direction: +]
CW direction : -~

Angle formed between straight lines of first and last holes

to be machined (82) ECCW direction: +]
CW direction : -

Length of initially machined hole straight line 21 (F = 1)
pitch of holes on initially machined hole straight line 22 (F=0)
Length of last machined hole straight line tl (F = 1)

piteh of holes on last machined hole straight line t2 {F=0)
Specifies £ and ¢,

Number of holes on initially machined hole straight line: nl

Mumber of holes on last machined hole straight lime: n2
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=

To be set to O or 1.
With P = 1, po hole is drilled at four corner points
(%0, y0), (x1s Y1), (x2, ¥y2) and (x3, y3).

With P = 0, holes are drilled also at four corner points.

{The drilling of starting point varies with setting 0.)
To be set to O or 1
With Q = 1, positiouing only is done at the starting point.
Wicth @ = 0, the hole is drilled at the starting point.

Return point level

1: R point (point at a clearance of "parameter: BS2"
from machined surface) retura.

0: Initial point (defimed in the workpiece coordinate

gystem for common units) return.
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. o CIR Y
2] +7 ]
- = * - \
gl + =
& —
- -
,l]{h! N
- (x0s¥0)
- Z X Y AN1  AN2 Tl T2 F M N P q
N z X v 8 ® Tl & @ nl - 4 L4
Z : Z coordinate value of machine surface (Z2)
: X coordinate value of circle center: xa
- Y : Y coorcinate value of circle center: yj
_ AN1l: Angle formed between initially machined hole and
X-axis: 0 [CCW direction: +]
- CW direction : -
Tl : Radius of circle :rl
- t Number of holes,machined: nl
- R : Raturn point level
- 1+ R point (point at a clearance of "parameter: BS2"

from machined surface) return.
0: 1Initial point (defined in the workpiece coordinate

system for common units) return.
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With Q = 1, no hole is drilled at point @ .

2~33

ARC
o . Y -
v
+ o+ !
= +
=4
: -
=
e X -
Z Y AN1  AN2 T1 T2 F M " P Q R
z y 81 82. =11 & 1 ol $ ¢ 1 0 -
Z : Z coordinate value of machined surface (Z) -
X ¢ X coordinate value of circle cemter: x, -
Y : ¥ coordinate value of circle center: yp
AN1: Angle formed between initi{ally machined hole (4) and X~
axis: 83 [CCW direction: + -
CW direetion : -
AN2: 8'z = Angle between initially and last machined holes (8z2') l
(F = 1) [CCW direction: +
CW direction : - "
8z = Angle between adjacent machined holes (82)
CCW direction: + —
(F 0) [CW direction : -1
Tl : Radius of circle: rl -
F : Specifies §; (to be set to Q0 or 1),
M : Number of holes machined -
Q¢+ Tobe gset toOorl —
With Q = 0, the hole is drilled at point @
—



@

R : Return point level
1: R point {point at a clearance of "parameter: BS2"

from machined surface) raturm.
0: Initial point (defined in the workpiece coordinate

syatem for common units) return.
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Henu key

CHD

Tl

P
(xo.yo)
zZ X Y ANL 4AN2 TI T2 F M N P g
zZ X v 8 A4 r, 21 & % L 1
Z. : Z coordinate value of machined surface.(z)
X ¢ X coordinate value of circle center: =xg
¥ : Y coordinate value of circle center: yo
ANL: Angle formed between center line of chord and
X~axig: &, [CCW direccion: +
CW direction : -
Tl : Radius of cirele: r—;
T2 : &; = Pitch of machinéd holes or
£z = Distance from center line, depending upon what P is
taken )
P: To be set to 0, 1 br 2
With P = 0, both (A) and (B) are machined. (Set %; in T2)
With P = 1, (B) only is machined. (Set 22 in T2)
With P = 2, (A) only is machined. (Set £z in T2)
R : Return point leval

1: R point (point at a clearance of "parameter: BS2"
from machined surface) return.

O: Initial point (defined in the workpiece coordinate
system for common units) return.
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. 1.

Programning the line machining mode unit

Depress the

LINE/MACE~ING{mode menu. -

POINT | LINE FACE  |MANUAL GROUP
MACH-ING| MACH~TNG |MACE~ING |PROGRaM | OTBER | WEC | OFFSET| END | ~ppep
S 4 REEIER

Once the menu has been changed over to the machining unit selection menu,

select the related unit.

(1) TUnit data

LINE CTR

%)

LLNE RGT

A

LINE LET]

&

LINE OUT|LINE IN

Helmle

CHMF RGT

CHMF LFT

hd

CHMF OUT

CHMF IN
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@

a. Line machining center b. Line machining right e. Line machining left

d. Lipne machining out e, Line machining in g. Chamfering right

——‘9

h. Chamfering left i. Chamfering out j. Chamfering in
D) <2
A7 '

' -
-

™
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Unit LINE CTR 4¢
Name !
LINE CTR [ —
H
Menu . '
Key @ - 3“
] t1
UNIT DEPTH(H) SRV~Z(t,) SRV-R(t,) RGH(V) CEMF FIN-Z FIN-R
LINE CTR 999,999 99,999 99,999 9 . 99.999 *
() () (AUTO)
Unit LINE RGT —-é
MName I E.
S '
LINE RGT . :
) H
Menu b | : . .
Key \_, - <] i fia
P L1
UNIT DEPTH(H) SRV-Z(t,) SRV-R(t;) RGH(V) CHMF FIN-Z FIN-R
LINE RGH 999,999 99.999 99.999 9 ® 99.999 99.999
(M (M) (AUTD)  {AUTO)
Unit LINE LFT —é
NBIDE ]
LINE LFT /’ . u
Menu ) . , —
Key Q/ N L | lé! ez
T o
UNIT DEPTH(H) SRV-Z(t:) SRV~R(t,) RGH(V) CHMF FIN-Z FIN-R
LINE LFT 999,999 99,999 99,999 9 ¢ 99.999 99.999
(M) M) (AUTO) (AUTO)
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Unlc LIN OUT
Name ]
TN
LINE OUT :::‘
H
Menu ‘ !
Key <:> T o2
. b1

UNIT DEFTH (H) SRV-Z(tz) SRV-R(t) RGH(V) CHMF FIN-2Z FIN-R
LINE OUT 899,999 99.999 99.999 9 - & 95.999 99,999

() (M) (AUTO) (AUTO)

Unit LIN IN —Q
Name

LINE IN (fﬁﬁ\ :
: H
Menu

Key (:J <] . ’ t2

| &l

UNIT DEPTH(H) SRV-Z{£z) SRV-R{t;) RGH(V) CHMF FIN-Z TFIN-R

LINE IN 999,999 99.999 99.999 3 ® 99.999 99,999
(M) (M) (AUTO) (AUTO)
Unit
Name CHME. RGT —¢
LY
CHMF RGT {/_[\q H
Manu b |
KE.Y C // H
/ \/ ‘h
UNIT DEPTH(H) 1INTER-Z(h) INTER-R(r) RGH(V)  CHMF(C)
CHMF RGT 999.999 99.999 99.999 ® 99.9
M)
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Unit
Ualtl  cmMF LT _@ *
i
CHMF LET r\q .
"H - : >
Menu 1 o |
Key 1 §<;?
* 1
h \\/
UNIT DEPTH(H) TNTER-Z(h)INTER-R(r)RGH(V) CHMF(C)
CHMF LFT 999,999 99.999 99,999 V'S 99.9
()
Unit 3
Hame CEHMF OQUT —(‘?
CHMF OUT LI | I
v’
Menu 1 . J
Key C //
_—
UNIT DEPTH(H) INTER~Z(h)INTER-R(™RGH(Y) CHMF(C)
CHMF OUT 999.999 99,999 99,999 s 99.9
M .
Unit CHME IN é
Name
| ; ]‘
|
CHMF IN (‘ q R
Menu I . j l
Key —p g><: ’//
N
UNIT DEPTH(H) INTER-Z(h)INTER~R(r)RGH(Y) CHMF(C)
CH]EEF IN 999,999 99.999. 99.999 & 99.9
M)
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(2} Tool Sequence Data
End mill, face will chamfering cutter and ball end mill

[SNO| TOOL NOM-¢ NO APRCH-X APRCH-Y TYPE ZFD DEP-Z WID=R C-SP FR. M N

v O @0 ® ©® 060 ® @ © O

(F1)

@ Tocl name {automatically determinad) [TOOL]

Once a tool deyelopment has been done, E-MILL(endmill) is
automatically displayed.

ENDMILL { FACE MILL | coaMF |BALL
CUTTER |ENDMILL

@ Nominal tool diameter NoM-¢ ]

Use ten keys to input the nominal diameter of a tool.

Use a menu key to identify identical teol

A | B c D | E F | @ Bl g

Unless the nominal tool diameter has been registered in the

todl file beforehand, an alarm will.result.
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Menu

©

Tool priority machining Nos. ([NO.]

Proceed to input of tool priority machining numbers (prior
machining No./subsequent machining No.).
For input of machining numbers, menu keys and/or ten keys
are used:
(1) Prior machining No.

It is input with ten keys only. (1-63)
(2)- Subsequent machining No.

The |DELAY PRIORITY| menu key is depressed to inverse

the menu. Then, the subsequent machining No. is entered
with ten keys. (1-63)

(3) None (Input is umnecessary.)

DELAY PRI. NO. | PRI. NO PRI. NO SUB PRO=
PRICRITY

CHANGE ASSIGN ALL ERAS | PROC END

®
®

For details, see "2.2 Same Tool Priority Machining Functiom".

Tool approaching point coordinate X = [APPR~X]

Tool approaching point coordinate ¥  [APPR-Y]

Use ten keys to input thise coordinates or depress menu key

AUTO .
sET |- (® and (&) in common)




@

(6) How to move a tool {TYPE)

Select CW or CCW cutting, using menu keys.

This function, however, is available only in the four units
LINE OUT, LINE IN, CHMF QUT and CHMF IN.

Selection of feed in Z-axis directiom  [ZFD]

The feed speed at which the tool cuts from the approach point
in the Z-axis direction is set in - terms of a multiple of feed

speed. in the radius direction, uszing tem keys.

Otherwise, either GO1 feed (30%Z of the . radius direction feed

rate) (see Note) or GOO feed {rapid feed) is selected with
menu keys.

- JOG RAPID

GO1 Goo

Note: Thirty percent is the standard value set by means of

line and face machining parameters.

Z-axial depth of cut per cycle {DEP~-Z]

With the |AUTO SET| key depressed, the Z-~axial depth is auto-~

matically computed.
Ten keys can be also used to input the depth.

(To be inputted in the rough machining sequence only out of
LINE CTIR, LINE RGT, LINE LFT, LINE OUT and LINE IN.)
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(:) Diametric depth of cut per cycle [WID-R]

- In line machining, this depth is not required to be inputted.
- @ Peripheral speed [C—SP] @ Feed [FR]

HSS CARBIDE
i AUTO | AUTC
- Selecting a material of the tool cutting edge with a menu key

will.cause peripheral speed ( /min) and feedrate ( /rev) to
N be automatically determined.
- Note : For ball end mill, it is not automatically
; determined.

a2 M code o ]

i Data can be inputted either by selecting with a menu key or
- by using ten keys. (The former M can be inputted in two digits

while the latter can be inputted in three digits.)
— (3) Shape Sequence Data

B) Line/Face machinjng

B After determining a machining unit and inputting the tool
— gequence data, then input a machining shape
_ Line/Face machining shapes are available in the following

patterns @ '
- I  SQUARE
B II CIRCLE

III ARBITRY ... LINE CW CCW SHAPE SHIFT
- SH%PE ROTATE(CW), SHAPE RUOTATE(CCW)
. Hote : The arbitrary shape cannot cover every shape due

to a CPU operation error processing. Do net fail to

- check with GRAPHIC, etc, before applying the ARBITRY
_ pattern, accordingly. -
- Pattern selecting menu (I)
- SQUARE CIRCLE ARBITRY

SHAPE CHECK
) &
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Pattern selecting menu (II) - In case of ARBITRY only

CW JcCwW ‘
LINE | ARC |aRC| SHAPE |SHAPE | REPEAT |STATING | SHAPE|CHECK

OO "ROTATE |SHIFT | END  |POINT END

Pattern selectin menu (III) - In case of SHAPE ROTATION only

CW CCW |
SHIFT|SHIFT

0]




(L) FIX SHAPE SQUARE
Shape pattern
selectc key
P3( xa, y3)
SQUARE
\\
C4 C3
C1 c2
: AV
P1l{(xi.yt)
P1X/CX P1Y/CY P3X/R P3Y CNl CNZ CHN3 CN4
X1 Y1 x3 ¥3 Cy C2 C3 Cq
(Ry) (R2) (R3) (Rg)
Pi1X/ex * % coordinace value of scarting point : xt B
P1Y/CY ¢ ¥ coordinate value of starting point : yi
P3X/R ¢ % coordinate value of diagonal line : xi
P3Y : y coordinate value of diagonal line : y3 v+ .
CNn : € chamfering at P, or arec (R)
(ii) FIX SHAPE CIRCLE
Shape pattern
select key
CIRCLE
Pl
{x1.y1)
r r
‘Scarting point e
PyX/CX  PyY/CY PaX/ R B1Y CNy CNy CN3 Ciiy,
X bA < 2 2 * A 4 A g
P1X/CX : x coordinace value of circle cencer x
PiY/CY : vy coordinate value of circle center; ¥q
#3X/R  : radius of circle . N
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(1ii) ARBITRARY SHAPE

Shape pattarn

select ‘key
ARBITRY
I
il
LINE
PTN X Y R/8 I J P CNR
. . c
LINE x ¥ 4 i i p (x)
: x coordinate valua of end point: x
Y ¢ ¥y coordinate value of end point: y
n/6: angle formed between straight line and x axis : @ [CCW di§ec~
. . tion +
I ¢ XxX-axial vector b
: y-axial vector ; j
: requirement for CIT088 with next shape : p
CNR :

Seam chamfering or arc.

: cfr)
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Shape pattern

select key
ARBITRY
I
IT CW _ARC
PTN X Y R/8 I J P CNR
cW b4 y T i i p c
¥ : X coordinate value of end point tx
Y : Y coordinate value of end point Ty
R/6 : radius of circle :
: X coordinate value of circle center : i
: Y coordinate value of éircle center |
: requirement for c¢ross with next shape : p
CNE : Seam chamfering or arc. g e (T)
Shape pattern
select key
ARBITRY
I
11 | CCW ARC
{(x, ¥)
PTN X Y R/8 I J P CNR
cecw T i ] P c
X : X coordinate value of end point : x
Y : Y cdordinate value of end point : ¥
R/8 radius of circle : =
I X coordinate value of circle center: i
J Y coordinmate value of circle center: j
requirement for cross with nexc shape : p
CHNR : Seam chamfering or arc : c{r)
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defined £lgure
Shape I |arBitRY SN m m
. pattern POV ——
select 1 j
SHAPE
key iI SHTET P pieces
PTN X Y R/® I J P CNR
SHAPE o o * * ¢ P *
SHIFT
P : Cycle of repeating the defined figure from SHAPE
SHIEFT to REPEAT END
Shape I | ARBITRY &
pattern defined
select figure
key IT |} SHAPE ROTATE
PTN X Y _ Rle T I P CNR
CH— . . 5 . .
R/® ; Radius r to rotate the défined figure
I : Certer x coordimate i to rotate the defined figure
J : Center y coordinate j to rotate the defined figure
P i Cycles of repeating the defined figure
Shape I | ARBITRY 55
pattern
select defined
key IT | SHAPE ROTATE | CCi- O figure
: SHIFT
PTN X Y _ R/® I J P CNR
CCW r i 3 P
SHIFT @ ¢ *
R/@ : Radius r to rotate the defined figure
I : Center X coordinate i to rotate the defined figure
J : Center Y coordinate j to rotate the defined figure
P : Cycles of repeating the defined figure
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Arbitry pattern definition

Arbitry shapes are applicable to line and face machining.

The arbitry shape pattern is defined as follows :

(Note} Be desired shape machining function cannot serve for all the

purposes because of the imitations of the error processing

in operatiom of the CPU. Before utilizing the function,

never fail to perform checking with GRAPHICS or similar

means.

1) Program

PTN X Y R/8 I J P CNR

Definition

SKO :
PTH :

XY :

R/G :

of titles used on the CRT

sequence number{to be serial in the umit)
... LINE

... CW ARC
-.- CCW ARC

coordinates of end point (However, imput the starting
point initially.)
machining pattern-:element
angle formed with X axis for LINE
radius formed with X axis for ARC
machining pattern elements
line vector for LINE
arc ceunter (i;j) for ARC
modifier (positioning relation between following
figure and crossing point)
e
DOWN
LEFT
RGT (right)

CANCEL (To cancel the modifier
mentioned above)




CNR : specifies a corner R or C at end point
C ...... LINE~LINE only

R oveeunn between arbitry figures (which may not have

any crossing point)
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2)

Precuations upon Entry

(1)

(2}

3

(4)

How

d.

All
ente
The

dire

to use "7"

The fact that ?" has been entered and set is not identical
with a skip due to a motion of the cursor in the sense
that data are invalid.

For the automatic programming results, only those items

in which "?" 1s entered will be displayed. For end point
X or Y, however, it is necessary to enter data or "?".
Line I or J will not be displayed even if ™?" i35 entered.
(No special internal calculation will be dome.)

When a very long machining program is being executed which
could cause a bubble transmission, the results of the
measurement, 1s some cause, may not be displayed when "?"

1s inputted.

coordinates of an end point and of a circle enter are
red in an absolute coordinate system..
straight line defined with § or I, J is infinite in both

ctions. (It is not semi-linear.) In other words, § = 30°

and § = -150° represent an identical straight line as illust-
rated below.
Y A
- 30°
X

-15)°
Words to be selected
If it is necessary to select a word for a crossing or contact-—
ing point, its entry is urgened in a message.(These words may
be entered in advance.)
Example

up DOWN | LEFT RIGHT

@___m_



With cursor --» shape pattern definition address P,

Uup DOWN | LEFT | RIGHT CANCEL

This menu is used to specify the point at which a shape pattern
defined in the current sequence comes in contact with or crosses

a shape partern defined in the ‘following sequence.

(Right or up)

(Left or dowm)

<O ---Following pattern
Current pattern ©

( Xi: » Y1 )
(xs, 73
SNO. 3
ARBITRY

(Definition of

. 8 I J P CNR
a starting PN £ t R/
noint) 1 LINE Xy Yy

Current 2 LINE ? ? 30 LEFT

Following 3 CoW X3 Yy , T X2 Y2



®©

Ny
- 3) Figure Definition éattern
- SRR X Y R/O I s P B
p-1 LINE O
i Pp-2 LINE O ? Q
B P -3 LINE ? o o
~ P-4 LINE O ? Q- O O
P—-5 LINE ? O 2/~ O O
P-6| CW/CCW O O O
) P—7 | CW/CCH O o |e/—~| O 0
p -8 | "CW/CCW ? O QS - O O O
— P-9 Cu/Cccu O ? 2/~ O O O
P —-10| CW/CCW O O ? - ? O
p —11| cCw/ccw @) O Q= O ?
Q-1 LINE 9 2 O (®)] A
- Q-2 LINE ? ? Q- @ O (@) A
— Q-3 LINE ? ? A=~ | /=~ | 2/~ (0} A
Q-4 | cw/ccw 9 ? /=~ | O o Q) A
B Q-5 CH/CCW ) ? o) /=~ | 9/~ o) A
- R -1 LINE O O O (o)) A
- R-~2| CW/CCW O O O O ) (o) A
_ R -3 cw/cCw o ? o O O (®) A
R—4 ! CW/CCW ? O O o o (o)) A
B R-5| cw/cow ? ? 0 o O © | A
R~ 6 LINE O O ./~ @) Q (o) A

Hote 1. For each of the f{gure definition patterns, take note
of following:

In the table above,

P1 - P1i: The figure definition pattern can be terminated in
the form of this input data.

Qlt - Q5

R1 -~ R6 =

Data are insufficient and a support with next figures

is required.

The excess data which have been entered will be required
to define figures before and after.

nan

"O'" represents an item to be entered.
represents a " ? " ipput,

"?7/+" represents a "?" input or a skip due to a

cursor motion
"1O1" may need input as the case may be.
A" Tnput to specify the corner.
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P~-6 FP-5
With R > O With R < {
c(x,9)
R
(2.7
P-7
P -8 P-~9

Y i e - -

Modifier P is used to
specify RICHT (or LEFT).

Modifier P is used to specify
UP (or DOWN).

P-10

P-11
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Q-1

With P specified

(2.

Q-2

With P specified

(2,7

Q- 3[

With P specified

However, definition will be
possible only when the line

(2,9) comes in contact with a next
arc.,
(I, J and R are required.)
Q-4
With P specified
(?,9)
Q-5 '
With P specified However, definition will He
(9.9) possible only when the line
/'—"-"-.\ T

comes in contact with a next
arc. ’
(LINE(X,Y, @) or ARC (I, J,
R) is required.
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R=~1

With P specified

R-2

With P specified

(i, J2

{x.y)

With P specified

(x,7)

R~ 4

With P specefied

R-35

With P specified

R~6

With P specified

{x.y)

—



Bl

4) Pattern Combination

Following Pattern
- PlL P2 P3 P4 PS P& P7 P38 P9 P10 P11 Ql Q2 Q3 Q4 QS| Rl R2Z R3 R4 RS Qe
] P10 O OO0 O 000 OO O0O|0 00 Q0 0laasaasa
P20 0O OO0 OO0 O OO0 Q|00 00 O0ja & o aas o
PaOOOOOOOO_OOOOOOOOAAAAAA
P4 O O OO O O O 0O OO 0|l 0O 0O 0O Cjlas o a o o
B} Ps|O O OO0 OO OCOOOO|00O0O0O0laaaaasa
P60 O OO0 O O O O OC 0O 0|0 00 OO0l a aaa
P70 O OO O 0O O QO O O OO0 OO0 Q0| & & a oo
P80 000 0000000000 O0O0laaaaaa
P30 O OO OO O OO O Q00O O0O0jaaaasaan
51P10{0 O OO0 OO0 000 O0O0|0O0O0O0OQ|laanaaa
g P11 O O O O O O O O O QO Q|0 O O 0 QOja a & o & a
Tlufeqr [x x x x ' x O 0 x x x x[x x x x x{Q O O O O O
e oé Q2 | x x x x x O O x x x x|x x x x xi0 O O 0O OO
- E Q3 |x x x x x % O x x x x}|x x % x x x O 0O 0 0O x
M£Q<OxxxxOOxxxxxxxoxoooooo
Q5 |x x %X %x %X %X X x x %X xix x x x x[*xX O O Q QO ©
R1|O 0O OO0 OO0 OO0 O O0l0 000 OOla aaaaa
- R2{0 O OO0 0 00 00 0 O0|l00 0 O0O0Olaaaaaan
— R3]0 O OO0 O 00 00O O O O|0 O O 00O 0Olaa a o aan
, Re Q) x (O)x () O O O O O Of{x x x O O|* a a & a %
“llrs{o x xx x x O x x'x x|%x x x x x|]OO O OO O
- B6 O O OOC OO OO O OO0 00 0 O0Olaa aaaas

Symbols used in the table above have the following meanings:

c 3 Definable
- A : Definable (but with too much informatien)
X : Undefinable

2-63



@

5} Q GCroup Forerunning Pattern Followed by a Definable Pattermn
(1}  Forerunning pattern: Q-t
a. Q-1, P-6

d. Q_r1: P—6

Example of Input

PIN XYR/O T JP

LINE 2?7 8 0

W Xy ij
(x,y)
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C.

Example of Input

X YR L J P
Q-1 7T 1 3
R~1 x ¥y 82

Q-1, B~2 (or R-3, R-4, R-5)
(2. Example of Input

PTN X Y R/8 I J P

_ LINE ? ? 8 0

(2.9 cW o x/?7 y/? R i

{x,y)
or (z,9).(%.¥)

With modifier P specified, right or left crossing point

is selected,

If no crossing point exists, denificion is impossible.

However, it will be possible, with an appropriate cornmer

4

R inserted.
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(2)

(3}

Forerunning pattern: Q-2

Similar to the case of Q-

Forerunning pattern: Q-3

a. Q-3, P-7 (or R-2, R-3

1, with Arctan (J/I) = 8

, R=4, R-5)

Without modifier P specified, a path will be automatically

gelected according to

the turning direction of the are.

A ..... Arc 13 turning CW.

B ..... Arc is turning CCW.

In case where CCW

is selected as the turning direc—

tion of the arc and contacting point A is required, UP

(or LEFT) should be selected as modifier P.

In this case, corner R can be specified.
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(4) Forerunning pattern: Q-4

a. Q-4, P-i

Example of Input

PIN X Y R/ I I P
CW T Y 1 i i =+
LINE % ¥

Without modifier P speclfied, a path will be automatically
selected according to the turning directiom of the arec.
A vesee Are is turning CW.

B ..... Arc is turning CCW.

An instance with modifier P specified is shown below.

CW modifier P = DOWN

. tx.y)
cw

Example of Input

PTN X Y R/& I I P

aw 7 7 7 i j DOwN

LINE x 7

(% 17 )
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b. Q=4, P-3 (or P-5)
0 —
IS RLCEVA WU S L ALV S R
{x; .¥) -
(xp,79)
A table given below shows the relation between an example of _
input and a selected path
Example of Input Fath Selected
PTN X| Y [RAG L& | F PTHN |X|Y |RAGIXI [T | P Path
Ex. -
cwW Pl 2y 2L |- |CW XL | ¥ bl - .
LINE 2l x| 8 LINE x:|ys| @
Ex. i
CCW 21?21 ? |t | 1]—~|ccw X:| Y2 L B e B ~
LINE ? ¥ LI.HE X¢]Y¥s 8 ' —
Ex. : —
Ccw ? P i} ] powNcCW X:| V2 i | i |DowN
Ex. 4 . . )
CcCcw 2 A S T O ccw x1| y: i | i |uyp
LINE Piyp| @ UP | LIKE x3| ya) @ : }
In the table above, modifier P has the

following meanings:

P =
P =
P =

~ o .
g

up
DOWN :

skipped with the cursor

UP spacified
DOWN specified
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c. Q=4, P=2 {or P-4)
Similar to the case of preceding b. Q-4, P-3 {or P-5)
but (?, ¥3) replaced with (x3,7).
d. Q~4, P-7
In this combination, both arcs are determined. With modifier P
specified, therefore, a crossing point is selected. Unless any
crossing point exists, definition will be possible, with both
arcs comnected by inserting an appropriate cormer R.
A table below shows the relation between examples of inputs and
paths selected.
Example of Input Path selected
PTHN X Y R9 I J B PTN X Y B2 1 J P Path
Ex.1 ) L
cwW ? 2 2 iy ji UP|CW X Y iy ju UP (U
CCw X3 Yj iz jz CCcw x; Y; ig j 2
Ex2.
CW ? 92 9 iy ji UyP |CW Lo Yy v ju UP ' !
l\ 2}
Ccw X v iy j2 (84} X Y, ia iz Y
Ex.3 T
CwW ? 2 2 i j DOWN|Cw X: Y. i, j, DOWN Q)
CCw xl YJ iz jz cCcw .‘{3 Y;; iz _] 2
Ex.4 y
cw 9 2 2 i, j,DOWN|CW X2 Y, i, j, DOWN m:
Ccw 5o PR P cwW Xs Y, ir gz e

In the table above, modifier P has the foliOWLng meaning:

P = (yp:

UP specified

P =DOWN: DOWN specified
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r>0 Corner R contacts in CW direction
r<0Q Corner R contacts in CCW direction

(Ka‘]f:!)

(d
(x),% )

e. Q-4 ,Q—1 (or Q-2)
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A rable below shows the relation between example of input and path.

Example of Iuput Path salected
PTN X YROI & P| PPN X YBRO I J P Path

Ex. 1

cw ° 9 92 i | —|cw P P - (\

LINE 9 9 @ LINE g 9 @ W)
Ex.

CCcw 2 92 9 i i —|ccw X: T i i - /‘\

LINE 9 9 @ LINE 2 9 @8 \/
Ex.

cW 2 2 2 i i DOWNICW X2 B i ]pown ('y

LINE ?2 92 @ LINE 2 9 @ ——
Ex.

cow ? 2 2 1 j UPICCW X N i 3 up

LINE 2 2 @ LINE ? 7 @ (

In the above, modifier P has che following meaning:

-
P o=l

P = UpP

: skippad with the cursor.

: UP specified

P =DOWN: DOWN specified

;
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Q~4,Q-3

Q-3, however, is definable only when it subsequently comes in

contact with an are. And R-2(or B-3, R=4 or R-5) is required.

(%00 ¥}

(%t oyn )

— (%4 Fuad

2 . - (2245 Fua )

Unless modifier P is specified in either block Q4 or Q-3

the path will be automatically determined as shown in a

table below.-

Corner: R
Path of Q-3
Q-4 | B~2 (or R-3, R-4 or R-5)
CW CW (Xyq, Y1) X217, Y21)
cW CCW ! (X12,- Y1g) —==(X23, Y321)
ccw CW (x13, Yi3) —=(X22, Y3z2)
cew CCW (X4, Yq4) ™ (X24, Y24)
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- With mocifier P specified, & contacting point is selected.
- CCwW
Cw,
(x3.y3)
s - - H )
(xo 'YD)\ {H’Ji
- L\
- (X4 ¥y )
(xul}.!%)
Example of Input Path Selected
PTW X Y BRI T P PTN X YR/ I J P
- CcW 2 0?2 2 i i bowticw Xie Y it ji DOWN
- LINE ?2 2?2 9 2 9 —|LINE X Yae
. CCw X: Ys iz J: o jcCW X Ya tr 2
g. -4, R~1 {or R~6)
B (2,9
_ With modifier P specified, right or left crossing point is
selected (definable even if broken either to the right or left.)
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Q-4, R-2 {or R3,R4 or RS)
With modifier P specified, a crossing point is selected.
Unless any crossing exists, this combination is undefinable.

With an appropriate corner R inserted, however, it will be
definable.

(x.¥}
or (x.7),{7.y7)

(%9 2 %)

(x,¥)
or (x,?).(2,¥)

(xg +¥o)

If cormer R is larger than radius of both circles, an arc
internally touching them should be obtained and reckoned as the
cormer. (In casc where both ecircles are turning im the

i

same direction.)
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If two detached circle are turning in opposite directions, an
arc internally touching the ome and externally touching the

other is to be reckcmed as cormer R.

should be marked to specify positive and negative for CW and CCW,

respectively.

The case where Q-4 is CW is shown as an example. (The path will

be as shown in a solid lime)

With corner R > 0 (CW)

Ccw

In this case, the cormer R

With corner R < Q0 (CCW)

A table.below shows the relation between turning directien and path.

Turning Direction

Path
Q-4 R-2 {or R-3, R-4 or R-5) with r > 0jwith r < 0
CwW CCW @ @
[COW CwW @) ®
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2.1.5 Face machining mode unit :
Depress mode menu [FACE/MACH~ING|
POINT LINE FACE MANUAL OTHER | WPC QFFSET [END | GROUP
MACH-ING MACH-ING |MACH-ING |PROGRAM CHECK

(]

nlis

RS

~

Once the display has changed over to the machining unit selection

menu, select a machining unit.

(1) Unic data

1 ]
FACE~MIL, TOP STEP POCRET| PCKT MT{PCKT VLY SLOT 3-D
. SURFACE
mm il R I T | D I

Note: The 3-D (dieing) is an optiomal item of MAZATROL CAM M-2.
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Face milling

End milling, top

End milling, mounctain

-

Pocket end Milling

Pocket end milling, valley

Pocker end milling, mouncain

End milling, groove
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Lait FACE-MIL —@f
l#\) 1l
FACE-MIL ; T'
Menu AV :
Key | e
Unit DEPTH (M) SRY-Z({t) SRV-K BTM (V) FIN-Z FIN-R
FACE MIL 999.999 99999 9 99.999 ®
(M) o0 (AUTQ)
Unit TOR EMIL _i/L ]
e —— )
H
TOP EMIL - t
Menu ‘ ' '
HH—H o
Unit DEPTH (H) SRV-Z(t) SRV-R BTM({¥) FIN~Z FIN-R
TOP EMIL 399.9¢9 99999 ¢ 9 99,999 &
(M) (M) (AUTO)
Unit STEP _¢
I
STEP ,
Menu " [::::] < t
Key E:j I Avd
Unit  DEPTH (H) SRY~Z () SRV-R BTH(V) WALSKYV) FIN-Z TFIN-R
STEP 999999 99,999 & 9 9 99.999 99.999
(M) (M) (M)

(AUTO) (AUTO)
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- | Unit. POCKET ‘e
| Manu POCKET @) ’ H
Key !.u.l t
Unic DEPTH (H) SRV-Z () SRV-R BTM (V) WALA(T)FIN-Z FIN-R
POCXET 999.999 99.999 ¢ 9 9 99.999 99.99%
1y (M) (M (AUTO) (AUTO)
— iUnic POKT MT '¢
""
| ens PCKT MT 1 t
Key H_u <
U—u N/
-
Unic DEPTH(H) SRV-Z(t) SRV-R BTM(y) WAL (9 FIN-Z FIN-R
e
FXT MT 999999 39999 & 5 9 99.999 99.999
- (0 (M) (M) (AUTO) (AUTO)
-
w" UNIT PCKT VLY ‘é
——. |H
Heau PCKT VLY D L
Key I.H.l AV
L |
I UNIT DEPTH(H) SRV-Z(c) SRV-R BTM\Y WAL S&(W  FIN-Z FIN-R
iPCKT VLY 999.999 99.999 ¢ g 9 99.999 99,999
(M) (M) (M) (AUTO) (AUTO)
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Grocve
UNIT | gng Milling —&
B WS-
Menu SLOT L
Key 1
a —
) t2
Unit DEPTH(H) SRV-Z(r7) SLOT-WID BTM(V)WAL#&(V) FIN=Z.FIN-R
99.999 99,999
SLOT 999.999 993999 99.99%- 9 9 - (AUTO) (AUTO)
(M) (11) (M)
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(2) Tool Sequence Data

End mill, face mill, chamfering cutter and ball end mill

TOOL NOM~4 NO APRCH~X APRCH-Y TYPE ZFD DEP-Z WID-R C-SP FR M N

D @0 ® ©® @0 6 ® O OO

(F1)

(:) Tool name (automatically displayed) [ TCOL}

ENDMILL!| FACEMIL|CHAME, BALL
CUTTER ENDMILL

(:) Nominal tocl diameter (NOM-@)

It is set with a numerical key. Tcols of the same kind are
distinguiéhed by depressing the following menu keys.

If the tools have not been registered in the tool file, an
alarm will result when the menu key is depressed.
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C) Tool priority machining Nos. [NO.]

Proceed to input of tool priority machining numbers (prior
machining No./subsequent machining No.).
For input of machining numbers, menu keys and/or ten keys
are used:
(1) Prior machining No.

It is input with ten keys only. (1-63)
(2) Subsequent machining No.

The |DELAY PRIORITY| menu key is depressed to inverse

the menu. Then, the subsequent machining No. is entered
with ten keys. (1-63)

(3) None (Imput 1s unnecessary.)

Menu
DELAY PRI, HO.| PRI. NO PRI. KO SUB PRO=
PRIORITY CHNGE ASSIGN ALL ERAS| PROC END
For details, see '"2.2 Same Tool Priority Machining Function™.
(:) Tool approach point coordinate X [APRCH~X]
(:) Tool. approach point coordinate ¥ [APRCHE~Y)
They are set with numerical keys or with the menu key
AUTO SET| . (() and () in commom)
(:) Tool moving methods {TYPE]

Tools are selected with menu keys. (The menu differs with
each kind of toeol.)

Face mill:

X Y z Y

BI~DIR |BI-DIR|UNI-DIR|UNI-DIR|-L DiR|BI-DIR

SHORT |SHORT

End mill:

X I X T
BI-DIRBI-DIR|UNI-DIR|UNI-DIR
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Other units:

CW CUT | CCW CUT

O1 O

Selection of feed in Z-axis direction [ZFDI

The feed speed at which the tool cuts from the approach point
in the Z-axis direction is set in terms of a multiple of feed

speed in the radius direction, using ten keys.

Otherwise, either GO1 feed (30% of the radius direction feed
rate) (see Note) or GOQ feed (rapid feed) is selected with

menu keys.

JOG RAPID
GO1 G0OO

Note: Thirty percent is the standard value set by méans of

line and face machining parameters.
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2.1.6

Penetration in an axial direction

in oune operation [DEP-Z]
Penetration in radial direction
@ in oune operation [WID-R]
AUTO This is automatically calculated when the AUTO SET
SET menu key is preased. " [WID-R]

The numerical keys will allow input or change of

value.
@ Peripheral speed [C~SP]
@ Feed [ TR ]
HSS CAREIDE ‘When the tool tip material is selected with
AUTO| AUTO

the menu key, the peripheral speed (/min)

and feed speed (/rev.) will be automatically
determined.

Note : For ball end mill, it is not automatically

determined.

@ M code [¥]
Data can be inputted either by selecting with a menu key or
by using ten keys. (The former M can be inputted in two digits

while the latter can be inputtea in three digits.)

MANUAL PROGRAM mode unit

Depress the |MANUAL PROGRAM| in the mode menu.

POTNT LINE FACE | MANUAL GROUP
MACH-ING | MACH~ING| MACE-ING| PROGRAM| OTHER| WEC  OFFSET END | opipoy

4

The manual program unit is used to execute a conventional program. One

manual program mode unit involves only one tool.
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(1)

Unit data

UNIT
MANFM)pRo 0)

TOOL NOH -9

NC

(1) Tool name [roOL]

Menu (I)

- CHAME. BALL OTHER [FOUCH NO | NEXT
ENDMILL) FACEMILL| -irrpe END MILL| TOOL BENSOR TooL |(1/2) |
Menu (II)
CENTER BACKSPOT BORING| BACK CHIP | NEXT
pRILL |DRILLe pacpr | FEAMER| TAP | o0 p™ | BOR.BAR | vacuum| (2/2)

(:) Tocel priority machining Nos., [NO.]

(2)

Menu [NO TOQL]| is selected, it operates as if the tool number goes O.

For input of priority machining numbers, menu keys and/or ten keys

are used.

(See "2.2 Same Tool Prierity Machining Function™).

Sequence data

Gl G2 DATAL DATA2 DATA3 DATA4 DATAS DATA6 S

1L OO0 @ @ @ @ @ @ @O

M/B

@ G code

Two codes can be inputted per ome line of sequence. They are

set with menu keys or numerical keys.

GO0

GOL

G40

GO2 | GO3 CANCEL

Gal | G42
LEFT JRAIGHT

MANUAL
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G codes usable: (Note 1) Group(Note 3)
GO0 Positioning (quick faed) Modal ®)
GO0! Lipear interpolatiomn Modal A
G02 Circular arc interpolation Modal A
(Clockwise: CW)
G03 Circular arc interpolation Modal A
(Counterclockwise: CCW) (Rote 2)
G04  Dwell Non-modal Al
G17 Plane selection Modal
(Selection of XY plane)
G18 Plane selection Modal B
(Selection of ZX plane)
G193 Plane selectiom Modal B
(Selaction of YZ plane) A -
G28 Return to origimal point I Non-modal A"
G30 BReturn to origimal poimc II Non-modal AT
G40  Tool diameter correction cancel - Modal (3
G41  Tool diameter correction left. . Modal c
G42 Tool diameter correction right Modal C
G90 Absolute command Modal C)
G91 Incremental command Modal D
G94  Asgychronous feed command Modal E
G935 Syuchronous feed command Modal C)

Note 1. The modal G code is - a G code which remaing valid until
another G code in the same group is commanded.
The group is a gathering of the modal G codes which are
interrelated one another. There are groups, A through E,

according to the function given to each of the groups.
!

2. The unmodal G code is a2 G code which is valid only for that
particular block, '

3. The G code marked with (:) is a modal G code which is
automatically selected when the manual program mode starts.
When one of them is used at the top of the program, it is

not necessary to specify it.

&



Various kinds of ﬁata

A maximum of six data can be put in one sequence line.

Data to be entared are inputted with the menu key and data

values, with numerical keys.

Menu (I)
. DATA
X Y A 4 F R NEXT
CANCEL 61/2)
Menu (II)
DATA
T J K PITCH | DWELL NE
(P) (D) CANCEL czfzr)

Each time thé]ﬁ%::[is.depressed, menu (I) and menu (II) appear

on .the screen alternately.

coordinates of the arc

center

Effective
Data Purpose co d value Remarks
X Coordinate gsystem positionm j 0 v £9999,999
data [rom]
v Coordinate system position | 0 v £9999.999
data (rm]
z Coordinate system position | 0 v £9999,669
data [mm |
4 Additional axis coordinate | 0 v £9999,999
system position data ' (mm]
0'n 9999
. Feed Asynchronous feed [mm/min] Integer command
speed 0 v 999.999
Synchronéus feed [mm/zev. ]
R Arc whose radius R is 0 v £9999,999
specified [ ]
Incremental stroke from the
I starting point to the 0 v +9999,999.
coordinates of the arc [rmm]
center
Incremental stroke from the
starting point to the
J coordinates of the arc 0 v £9999.999
center
Incremental stroke from the +
X starting point to the 0~ “ggggtazﬁ
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Data

Purpose

Effective

command wvalue

Remarks

P Helical cut pitch

0 v £9999,999
[nm]

Depress the

menu key

D Dowelling time data

0 v~ 999,999

[SEC] |

Depress the

menu key

(:) S code

Spindle function code (5 digits, 0 v 65535)

.(:)

Note 2:

Note 1:

M/B code

M: Auxiliary functiom code (0 v 999)
B: Rotary table auxiliary function code (0 ~ 999)

For input of the B code, the

B 'CODE
INFUT

mast be depressed.

Mirror, image M90, M9T and M$2 commands should be given in the

M code unit. They will be unavailable even if given in the

single action unit (MANU PRD).

2.1.7 Specialmode unit

Depress the mode menu key.

POINT LINE FACE MANUAL : GROUP
MACH-ING| MACH~ING | MACH-ING | PROGRAM |V THER | WEC OFFSET B CHECK
Select the unit with the mepu: T
SUB DRUM | PALL PROCESS
M CODE| PROGRAM | MMS |CHANGE| CHG |INDEX | END

(i) ™ code unit

When the mode menu key |M CODE|is depressed, the following appears

on the screen:

|UNO]UNIT NO M1 M2 M3 M4 M5 M6 M7 M8
4 CQDE () .
(M

(:) Tool priority machining Nos. [NO.]

For input of priority machining numbers, menu keys and/or ten kevys

are used.
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(ii) Sub~Program unit

When the mode menu key JSUB PROGRAM | is pushed, the screen displays

the following:

UNIT WNO. REPEAT ARGM! ARGM2  ARGM3  ARGM4  ARGMS
SUB PRO

The definition of this wnit allows calling and execution of other
programs. In ¢ase the same action is repeated many times or the same
action is used by a plural number of programs, a program concerning
such action may be specially developed and called by this unit. The
program thus calling other programs is referred to as the main program
while the programs thus called are referred to as sub—programs.

Calling a sub-program is referred to as nesting.

Both MAZATROL Program and EIA/ISO Program can nest sub-programs.
However, the MAZATROL Program can nest sub-programs nine times at the most

while the ETA/ISO Program caa call them eight times at the most.
WORK NO.: Input the WORK NO. of the sub-program to be executed.
REPEAT : Input the numher of repetitions of the specified sub—program.

ARGM : Input the ARGM applicable to calling of the user macro
(option).

Note 1: Work Nos. are cla;sified according to two levels:

9000's: Edition is impossible when a background program is
being prepared.

Others: Edition is possible even when a background program
is being prepared.

Note 2: The auxiliary coordinates specified by the main program are
valid for subprograms. However, auxiliary coordinates
specified by a subprogram are valid only for that sub-
program. When the operation has returned to the main

program, the auxiliary coordinates which were valid before



@

If fundamental coordinates are established in a subprogram,

calling of the subprogram again control.

the auxiliary coordinates in the main program are cancelled.
Note 3: Always enter a number in NUMBER.
(iii) MMS Unit
See "MAZAK Machining Monitor System" which will be separately

furnished.

(iv) Drum change unit (for machines equipped with drum changers)

Depressing the mode menu key |[DRUM CHANGE gives the following
display on the picture:

UNIT DRUM HNO.
DRUM CHG

Enter the drum No. (1-4) to be called.

Note t: Imput of this unit defines. the: effective range of tool
priority machining numbers. (See "2.2.5 Range of Tool

priority machining (process)”).

{(v) Pallet change unit

When the mode menu key |PALL CHG| is pushed, the following display
is given: : '

UNIT PALLET NO
PALL CHG

Input data for the pallet éhange unit include the command pallet

No. and next pallet No. (entered within the parentheses).

Command pallet No.,: Pallet No. to be replaced by means of the

pallet change unict.:

Next pallet No.: Pallet No. to be replaced by means of the

next pallet change unit
(Input is possible only when the machine

i3 provided with the next pallet change
system,)
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Note 1

Note 2

Note 3

13

@

Input of this unit determines the effective range of tool
priority machining Nos. When a pallet is to be changed,
it is necessary to use the pallet change unit in
principle.

(See "2.2.5 Range of tool priority machining (process)”.)

The pallet No. currently present on the table is displayed
on the POSITION and COMMAND display. This pallet No. is
updated when pallet change is executed by the pallet
change unit but it is not updated when the pallet change

is executed by an M code or manually. In the latter cases,
change the pallet No. in the MDI mode.

In case operation has been suspended by resetting, do not

forget to set a correct pallet No. value.

Pallet change hold switch and pallet number display.
Program Pallet change 1

Pallet change O

End
In the above program, turn on the pallet change hold switch
after transferring a pallet from the table to the pallet
stand using pallet change (PALL CHG) 1. Then, after the
axis has moved, the pallet will not change and no pallet will
exist on the table. However, the CRT displays pallet No.
"1". This indicates the number of the pallet to be placed
on the table after resetting the pallet change hold mode.
If the NC unit has been reset under the conditions mentioned
above, a pallét number must be input again.
If the system is in the pallet change hold mode at the start
of the pallet change (PALL CHG) O operation, the CRT will
display pallet No. "0". Likewise, there will be no pallet
on the table after resetting the pallet change hold mode.
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Note

Note 5

&

T

Note 6 :

(Example)

Note 7

UNO

-

In the H15J provided with 2PC, pallet No. "0 canmnot be
used. In programming, always use pallet No. 1 or 2.
When pallet No. 0 is displayed on the CRT, input pallet
No. 1 or 2 using [PALL NO SET| menu.

When there is a stacker crane, enter 2 in the current pallet
number (PALLET NO.) on the CRT. This number cannot be updated.
Note: Pallet 2 command does not cause the system to

operate. If pallet is to operate, give the command,

using an M or G code.

To execute the pallet change unit (PALL CHG) in a machine
equipped with an index table, the index angle must be set
in the range of angles in which pallets can be changed

by providing an index unit before the pallet change umit.

Program Give command 0° if pallets

can be changed with the
‘ index table at Q°.

xx Index unit 0% (4ngle)

*#%  Pallet change unit 1 (Pallet number)

End

The use of this unit requires the response by the BC
sequence. Be careful in adopting a new version of NC
(E models and upwards).
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(vi) Index unit
This unit is used to machine each plane indexed in the index table
with the same tool, without changing the tool.
With the same tool priority function available on every plane,
this unit is required.
When the mode menu [INDEX! is depressed, the following display is

given:

JNO UNIT TURN TURN TURN ANGLE TURN DIR
Pog X POS Y POS Z

INDEX

The definition of this unit allows the control of the angle of the
machined surface.

When tools (tools for prior, regular and subsequent machining) are
searched in 2 machine to which the index table and NC rotary
tables are applicable, the tool is changed after execution of the
last index unit found during search. Also, when the

pallet change, drum change or process end unit is searched,

the unit is executed after executing the last index unit

found during search.

TURN POS: Swing position coordinates is inputted (entered using
the machine coordinate system).
No axis will be moved unless inputted.

ANGLE : The table angle data is entered by "absolute' in either
case of the NC rotary table, B code index table and M
code index table.

TURN DIR: Display the following menu and set the swing direction with
a menu key. (Applicable to the B code index table only.)

NEAR DIR CW ccw
(AUTO)
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Note 1

Note 2 :

.
h

&

B code index table

Thereafter, the index position memory is updated whenever
each index unit is executed.

However, the memory is not updated when indexing is
executed by other means (by MDI or manually) than the index
unit.

When the index table does not specify "0°" upon starting a
program or when indexing is executed by other means than
using the index unit, the direction may be reversed if
indexing is executed by a short~cut indexing method.

The direction may also be reversed when resetting it
executed during indexing. Always set the table angle to 0°
when starting a program.

Upon restart, set the table angle in advance to the angle
at the restarting point. In this case, if the second tool
has a priority number the table will not swing but the axis
will only move to the indexed swihg position when the plane
to be machined at the angle which is the same as the first

one after restart.

M code index table’

Because the NC regards as "0°" the table angle when
starﬁing 4 program, set the table angle as "0°" by the

MDI or manually if the table angle is not "0°".

If the index unit is then executed, the determined M code
(AF2: MACH CONSTANT PAR NO. 2) is output as often as the
fréquency, where the table reaches the specified positions.

Such frequency is determined by the minimum indexing
angle (parameter: AF1).
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Example: AF1: 90 and AF2 = 45

Head of program:-~The NC regards as "0" the table angle upon

a starting program.

Index 90°: =—— Command value — Angle at present

Minimum indexing angle

90° - Q°

i

; Therefore, M43 1s output once.

the internal memory stores 90°.

Index 270°:——— 270° - 9Q°
LA

30 =2

After execution,

Therefore, M43 1s output twice. The indexing

is clamped at the 180° pasition and then the

index is set at the 270° positiom.

‘ PPR
Index 0°%: —-—m (° = 270: + 360 = 1 (360° is
3 90 command

greater
current

Therefore, M43 is output once.

added when
value is
than the
value.)

When indexing l1s executed using an M code in the MDI or manually,

the index position memory inside the NC is not updated. In

principle, the M code index table should not be used for indexing

by means of MDI or manual interruption.

If it is absolutely necessary to do so, index by MDI or manually

and then execute the start after restoring the index angle to the

value valid before interruption.

In case aperation has been suspended by resetting, the data stored

in the position memory inside of the NC differs from the current

value. Therefore, set the index as "0°" by MDI or manually,

switeh on and off the power and éxecute restart.

Restart is.possible only on the plane machined at a table angle of 0°.
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Note 3 : By using the index unit, it is not possible to control the
M code index table which requires two or more M codes to
carry out a cycle of indexing or such index table as
programs are executed at every step with an M code from
the NC unit, with a programmable controller on the index
side.

Use the conventiocnal M code unit to give commands.

In this case, moreover, it is not possible to use the
same tool priority function over a wide diversity of
angles. With the process end unit (PRO END)} used to
delimit before and after the index M code unit, use the
same tool priority function taking such a delimited

angle as a range of the same tool priority (one process).

M CODE — Index command
PRO END

Single plane machining

PRO END
M CODE Index command
PRC END
Single plane machining
PRQ END
M CODE Index command
PRO END ’

Single plane machining
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{vii)

Process end unit

This unit specifies the effective range of the tool priority

machining Nos. When the mode menu |PROCESS END| is depressed,

the following display is given:

UNIT
PRC END
Program | o
& i C) Effective range of tool priority

I machining Nos.
Process end
' C) Effective range of tool priority
4 | ' machining Nos.
Process end
' } C) Effective range of tool priority
| machining Nos.

3y

Y

NOTE {: The effective range of the tool priority machining Nos.
can be also defined by the pallet change unic.

(See "2.2.5 Range of tool priority machining (process)")...
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2.1.8

Auxiliary coordinate system unit

Depress the mode menu key.

POINT LINE FACE MANUAL GROUF
" MACH-ING | MACH-ING | MACH-ING| PROGRAM OTHER| WC | OFFSET| END CHECK

1

The following display appears on the screen.

UNIT U(X)  V(Y)  D(B) W(Z)
OFFSET
(M)

(1) The auxiliary coordinate system unit is used to tramsfer the
zerc program position (WPC) to any desired position for ease
of program execution. (The auxiliary coordinate system unit

is usedrduring execution of a program.)

C) Contents of data (See the figure below.)

U(x), v(¥), W(Z): Amount of 'transfer from program zero point
(0 to %£9999.999)

(&) : Angle formed by work coordinate system and
auxiliary coordinate system
(0 to 1999.999)

Q]  uvIT U(x) V() D) W2

1 OFFSET  200.000 O 30 0

Dimengiong of Hole 1 are given
4t in reference to point Pl while
those of Hole 2 ara given in
reference to point P2,

Hola 1 Hole 2

"'(E? } CFFSET

P L P, Pl“WPC

P2 can easily be obtained when
the program is executed in the
OFFSET mode.

Note 1) The auxiliary coordinate specified by a subprogram is

wpc | *¢

200

cancelled when the control is returned to the main program.
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2.1.9 End unit

Depress theI:::[mode menu key,

POINT LINE
YaCH~ING| MACH

FACE MANUAL GROUP
~ING | MACH-ING | PROGRAM | CLHER | WPC |OFFSET END | oppoy

The following di

splay will appear on the screen.

UNLT
END
(1)

CONTL NUMBER

@ This unit i

The count c¢
@ Contents of

CONTINUE:

NUMBER

g set at the end of the program.

ommand‘can be set in the end umit.
data

Indicates whether the program should bé executed repeatedly
or not. (executed:; 1, not executed: Q)

Each time this program has been executed, 1ts frequency

of execution 1s indicated by the parts counter on the
position screen.

(Counted: 1, Not counted: Q)

Note 1: The count set value can be set using the position command

screen. The cumulative count value can be also cleared.

Note 2: This

unit cannot be entered midway through a program.
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2.2 Same Tool Priority Machining Function

2.2.1 Description of functicn

The present function gives numbers to automatically developed
tocls in the order of machining to reduce the number of ATC's
and shorten the machining time by executing machining in such

an order.
2.2.2 Input points

Tool sequence data for point/lime/surface machining units
Manual program mode unit data {invalid when there is no
tool)

MMS unit data

MO ©6

M code unit data

2.2.3 Procedures for input and editing function
C) Input of priority machining Nos.

Priority machining Nos. include the prior machining number-
and subsequent machining number. They are entered with
menu keys and ten keys. HNos. are given to tools go that
numbers may become greater by the order of the automatic

tool development for tools in each unit.

There are three methods of machining number priority input.

By moving the cursor to the pogition of "NO" and the number

is input in the following manner:

2. Prior machining dumber: The number is imput with ten

keys. The number is displayed in white.
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b. Subsequent machining number: After depressing the

[DELAY. PRTORITY| to inverse the menu, the

later machining number is input with ten keys,
The number is displayed in white on the pink
inversed picture. To erase the inversion

(to return to prior machining), depress the

[DELAY_PRIORITY! zgain.

¢. No number is specified: Nothing is entered as inmput.

Move the cursor to the next positiom.

Menu

DELAY
PRICRIT

PRI.NO.
CENGE
<3

The order of wachining in each case of a, b and ¢ above will

ASSIGN ALL ERAS

PRI.NO.( T PRI.NO.

SUB PRO=
PROC END

be discussed in "2.2.4".

Note 1: For both prior and subsequent machining numbers, 1-63
may be adopted. These numbers way not necessarily
serial. (Total; 128)

Note 2: When the same teol is used for a number of purposes,
the same priority number may be specified for each
purpcse. If the same number is allotted to different
tools, ano alarm will result.

However, it is posgible to allot different numbers to
the same tool.

Note 3: To cancel a number already entered, put the cursor to

the position of that number and push °. (ten key) and

:
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C) Change of priority No.

This function is used to remew the same priority numbers

used in a process. (See the step (5) below.)

(SRt

Note: If the fumction is applied

Move the cursor to the posicion to a program involving sub-
i of the new number, programs, read the step
through.

Push the [PRI. NO. CHNGE| menu
key to inverse the menu. When the menu key

(Menu) ig pushed again:
- \ the inversion of
the menu is cancelled.
Is prior machining No. \\\ NO
to be changed?

YES

Depress the [(DELAY PRIORITY |

to inverse the menu.
Menu)

*1
Enter prioricy No. with ten
keys and push the TNPUT

a0

To cancel the same priority No. within the same process, push
and in *1 after practicing the same procedures
described above.
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C) Allotment of priority numbers

A specified priority number is forcibly allotted to the

same kind of tools ia the same process (see (3)) in

the following manner:

Procedures

Move the cursor to the position
after the nominal diameter of
the tools to which the priority
No. is to be allotted.

Push the [PRI., NO. ASSIGN| menu

key to imverse the menu.

Note: If this function is used
for a program involving
subprogramsg, read through
the step @ well.

- When it 1s de-

(Menu)

pressed again,
inversion is
cancelled.

Is prior machining No. NO
to be entered? |

YES

Push the |[DELAY PRIQRITY to
inverse the menu.

(Menu)

*1

Enter the priority No. with
ten keys and push .

(e )

To erase the priority No. for all the toals of the same kind

3 a
Ln the same process, push| .

and ' in *1 after practicing

the procedures described above.

Note: Be careful because this command is wvalid for all the

tools of the same kind in a process whether or not

priority numbers are registered.
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(&) cancellation of all priority mumbers

All the priority numbers in a process (ses (8)) or in a

program are cancelled in the following manner:

START

— . (Priority Nos. in a process is
f}re all priority Nos. \ NO to be cancelled.) :
in a program going to —=

cancelled?

Procedures

Move the cursor to the positionm
of the process in which prioricy
Nos. are going to be cancelled.

Push the |PRI. NO. ALL ERAglmenu
key to inverse the menu..

(Menu)

Cancellation of all priority Nos. in a program: 1
Cancellation of all priority Nos. in a process: 0

Enter "1™ or "0" with a ten key and depress .
(::::f:::::> Note: In case this funmction is
* applied to a program involving

subprograms, read through the
step (5) well.

(71, [zmeur) [0] , [TnpUT
Program
Priority No. PRO END
cancellation — i .
range ECursor Priority No. cancellation

range (See (5).)
PALL CHG
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Utilization of process and |SUB PRO = PROC END|

The effective range of the priority numbers editing functiom
(C) change of priority numbers, C) allotment of priority
numbers and (:) cancellation of all priority numbers) and
duplicate registration check range are ranges defined by
Process end (PRO END),Pallet change (PALL CHG) and Drum
change (DRUM CHG) unit.

Thegse ranges are the same asg the effective range of priority
numbers and are called "a process”.

(See 2.2.5 BRange of tool miority machining.)

When this editing function is applied to a program involving
subprograms, the editing is executed only in the main
program and no editing is executed in subprograms. If any
unit in a subprogram defines the end of a process, it is
ignored because search is impossible during editing. For
these reasons, practice the following steps if a program

involves subprograms:

a. If the priority number of the main program has been edited,

edit subprograms in the same manner.

b. TIf any subprogram having a unit defining the end of 2

process is present in a process to be edited, depress

|SUB PRO = PRO END| to inverse the menu and then execute

editing. Then, the subprogram unit inside of the
process undergoing editing is treated like the PRO END

and the process for editing is formed.

Example: Not inversed + Inversec{ +|SUB PRO = PRO END|
P i
Process a'T Process 1 '
; DRUM CHG
Processes Process 2
Y Process b 1| SUB PRO PALL CHG
edil:ing Process 3 9999
PRO END
Process ¢ Process &
b
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2.2.4 Order of machining according to priority numbers
Machining is executed in the following order:

C) Machining by tools to which prior machining numbers are
allotted is executed in the number order. (Prior machining)

C) Machining by tools having no prior or subsequent machining
numbers is executed according to the program. (ordinary
machining)

(:) Machining by tools to which subsequent machining numbers are

allotted is executed in the number order. (Subsequent machining)

Note 1: If the same number is given to the tools used at
different machining positions, macﬁining is executed at
such machining positions according to the program.

Note 2: The subprogram unit during priority search machining
is processed in the following manner:

1 If the subprogram is a MAZATROL. program, processing
is always executed. (Machining included in the
subprogram is processed according to priority
numbers.)

2 If the subprogram unit is ETA/ISO, no processing is
executed. Therefore, the EIA/ISO program executes

machining in the ordinary machining order.

Note 3: TIf priority numbers are given by an M code unit,

- machining is executed only once according to these
numEers. If an M code unit does not specify a
priority number, machining is executed whenever a
priority number is found during priority search.

Note 4: After machining priority search, the index unit read
during search made before starting of machining by the
tool concerned is executed.

Note 5: After all the tools involved in the machining process
have been given priority machining numbers, the M code
unit, without a number, will be executed again during

the interval between the prior and the subsequent

machining.
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[Example of machining]

Order of machining

r Tool priority number

Coumon unit

(Subprogram)
FRM unit Order of machining
Face milling F-——-—Tool priority noumber
@ Ut | Tool 1 Common unit
Line machining
® Tfo_]_'“ o fright)
Square @ U3 | Tool 4
Subprogram @ At | Tool 5
Drilling Square
(3| U2 Tool 2 Drilling
Tool 3 (@ |v2 | Tool 2
Circle @ Tool 3
Line machining Line
(out)
(3 U3| Tool 4 : End

Arhitry shape

End

U ..... Prior machining number

A ..... Subsequent machining number
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B code and M code index tables or NC rotary table and priority -

machining

When machining with the table angles being controlled, more
effective machining will be possible by using the same tool
priority machining function and the index unit (See 2.1.7

"Special mode unit"” (vii)} Index umit) together.

(Example) (Order)
Order of machining Index 0°
_ {mm—mmTool priority number C) SpotImachining, Circle
’ a
Commom unit Ithx 20
FRM unit @ Spotlmachining Line
Tndex 0° . Index 180°
] /
Drilling C) Spotimachining, Square
r
. q
C) LI | Spot : Tndex 0
} _
C)- U2 Drill (& Drill machining Circle
osim . e i e e arrm adn eyt e i i o] .
Circle Index 90
Tndex 90° C) Drill machining Line
Drilling Ind?x 130
1
C) U1 Spot: C) Drill machining Square
OIR' Drill
}"‘ ““““““““““““ - ’
Line
Index 180°
U .... Prior machining number
Drilling
@l u 1 Spot
®| U2 Drill
Square
End




2.2.5 Range of tool priority machining (process)

[d The following units are used to define the end of a tool priority

machining range:

1) Drum change unit (See 2.1.6-(iv).)
(2 Pallet change unit (See 2.1.6~(v).)
(@ Process end unit (See 2.1.6-(vii).)

Program
S Range of tool priority (Called Process () )
machining range
Drum change unit
( Range of tool priority (Called Process (2) )
J machining range

Pallet change unit

Range of tool priority (Called Process C) )
machining range

Process end unit

Range of tool priority (Called Process () )
machining range

Process end unit

Range of tool priority (Called Process C) )
machining range

Pallet change unit

Range of tool priority (Called Process () )
' machining range

END

In the above case, machining is executed in the order of tool
priority machining processes C) through (). In each process,

machining is executed by priority machining number.

Note:; For the pailet change function by the manual
UNOx PRO END | <=3 program.mQQe unit a?d M codes and the same
tool priority function are combined and used
UNOA MANU PRq ' in the same program, it is necessary to put
G28 == ME1 Pallet the process end-unit before and after the manual
program mode unit and M codes for the pallet
change
S change.,
UNod PRO END <}___.|
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@ When unit defining end is present in a subprogram:

Order of machining Fig. t
r——Tool priority number
- Common unit Order of machining Order of machining
FRM unit r — ig}]}.egriority §— Tool priority number
Face milling Common unit Common unit
O 1| Tool 1 Line(rgaggining ' Face milling
©) Tool 2 @ Tool 5 @)| U1 | Tool 1
i gqu:n:-e. dddddd grb-i{ra-.-ry_ sia?:é/@ Tool 2
Subprogram Subprogram ! A}b;.t;a;:y_s}:a;é n
Drilling T Drilling ~ Process end %
@ U2{| Tool 3 @ U2] Tool 3 | Pocket machining
©) Tool 4 _ @ 1| Tool 4 | U3 | Tool 6 |
Circle Line Square
End End End
U: Prior machining number * End of priority machining number

A: Subsequent machining No. Process end, pallet change, drum change

“Fig. 2
-
© ® ©
»*
Subprogram "_______Ci)____’_ Subprogram _______@ Process end
'\
® | J©

/

If process end unit is present in a subprogram as shown in Fig. 1, the

same tool priority function is executed In two ways as seen inFig. 2:

Starting the execution

Process | @:’-@—"@D_—’@"’—"'@

Process 2 @\\—,.@___...@_._,.@__.._@
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2.2.6 Same tool priority function in multi-piece machining

{1) When nesting of the multi-piece machining function and the same

Fig.2

Machining
pattern

1

tool priority function dre duplicated, machining is
executed in the following order:
(Explanation is given in reference with cthe same program composition

composition describing mesting function for multi-piece

machining ia 2.1.1, to which priority numbers-are attached.)

Fig. 1
Commom unit
of g1
ofs-2
FRM unit
Face milling Commom unit
Tool 1 of 8~3 Commom unit
“Square ofs—4 of s~5
Subprogram B Drilling of s~&
End milling U2 Tool 2 C Drilling
{plane) U3 Tool 3 o2 Tool 2
Tool 4 Square o 73 Tool 3
Square Subprogram Circle
End End End
t ;onfﬁuvxyfff///y //////7/?//7////
L’ /] v
s —— e A L 1
2y e tg 7 e
7 <,5- (Circle) 7] c | é“!" (ercle} s
o 7 # 1
7 $ ,d,\ ? Y ’ t? /
C 4b / ; | “
; KC:.rr:%é) '?" 4 ,/_ 1(011‘%&) : ;
Fuicre Y o8
e e e e / e
o iy g
r; ® (Square) ‘ ;}. ﬁ ®'}'5quara) A
2 Z 5 7
2 71 ¢ Z
L~ -----O-l———
; |P_/_I \@ _? 2 2 ] ,¢\ @u -? 2
, 7 -6 #2-?— (Circleb ; C: |'é"‘¢"é"(8u'cle)l 2
2 I AR N Aind *¢\ ‘? g
; i f+\ i A e | _é‘ ﬁ
i C loirae) YY) 4 - ‘(Circle) /]
AN SO N 5 _@ |7
I - Lo t -
(s oy
- ///@/zﬂgfl/r;}//////A | ¢ Sluss
O (square) ®(Squ.are)
; ]
qukpiece zero. point X
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The order of machining by the same

is as follows:

tool priority function

Order] Offset amount (No. of Fig. 2) Unit No. Tool No.
1 |ofs=t C) A 1
2 | ofs=2 @ A 1
3 | (ofs=1) + (ofs=3) ©, B 2
4 | (ofs=1) + (ofs=3) + (ofs-5) () c 2
5 | (ofs~2) + (ofs=3) ®) c 2
6 | (ofs~1) + (ofs=4) ® B 2
7 | (ofs=1) + (ofs=4). + (ofs-5) (:)’ c 2
8 | (cfs~1) + (ofs-4) + (ofs~6) (&)’ c 2
9 | (ofs~2) + (ofs=3) ’ (:)‘ B 2 .
10 | (ofs=2) + (ofs~3) + (ofs~5) @" c 2
t1 (ofs-2) + (ofs~3) (ofs~G) @D" c 2
12 | (ofs=2) + (ofs=4) @ B 2
13 | (afs=2) + (ofs=4) + (ofs=5) @™ c 2
14 {ofs-2) + (ofs=4) (of3g—6) C) o o] 2
‘15 | (efs=-1) + (ofs=3) C) B 3
16: | (ofa=1) + (ofs=3) + (ofs=5) () ¢ 3
17 | (ofs=1) + (ofs~3) + (ofs-6) @) c 3
18 | (ofs=1) + (ofs~4) @) B8 3
19 | (ofs~1) + (ofs=4) + (ofs=5) (B c 3
20 | (ofs=1) + (ofs=4) + (ofs—6) (&) c 3
21 (ofs-2) + (ofs-3) @' B 3
22 | (ofs=2) + (ofs=3) + (ofss) c 3
23 | (ofs-2) + (ofs-3) + (ofs-6) ()" c 3
24 | (ofs=2) + (ofs-4) C) ! B 3
25 | (ofs-2) + (ofs-4) + (ofs-5)y (™ c 3
26 {ofs=2)} + (ofs-&j (ofs—6) OR c 3
27 |ofs-1 @ D 4
28 of5—-2 C) D 4
Note 1) In the 2%5 multi-piece machining, consider that each machining

corresponds to ofs-1, ofs—2,

in the above example. (The

machining in the above example is regarded as multi-piece

machining to which offsetting at a equal pitch is applied.)
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(i1) More than two subprograms having the same level are involved:

OF s~
OFs-#2
OF8~#11
OFS~it12
g, | Ut Tool ¥ OFS~-#111
Tool 2 b U1 | Toal 1 QFsS-#112
U2 | Tool 3
Subprogram Uy| Tool 1
Subprogram (Process end)|*
e | Ul | Teol 1 U1| Tool 1
End End
£ ui] Tool 1 I_— t——Tool priority numhe;\\t——-Tool priority number
Tool 4 Unit number Unit number
Subprogram OFS~#21
QFS-#22
OFS-#211
g | V1] Tool i OFs-4212
k| U1} Tool 1 U2 | Tool 3
Subprogram ul] Toel 1
j Tool 1 01y Tool 1
End End
End i L——-Too; priority numbe;\\{-—-Tool priority number

_

b

Unit number

Tool priority number

Unit number

Unit number

* When the end of tool priority machining

number range is entered: (See (2).)
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Order of machining when no end of priority machining number range (by

process end, pallet change or drum change) is specified in a subprogram:

Offset

i+

#1+i#11
#1111 11
#F1+11+#1 11
#1+H1 144112
F1+#11+4112
111
F1+#12
#1+#12+4111
1+t 12+F 111
#1+r12+4#112
HF1+#12+#112
#1+#12

i

#1+i21
F1+#21+211

H1+21+4211

#1+#21+4#212
#H1+t21+#212
F1+f22
F1+F22+4211
F1+#22+7#211
#1+#22+41212
tH1+#22+4212
#1

#2

#2411
$2+#11+8#111
#2+E11+8111
#2+11+#112
#2+#11+#112
#2+iF12
#2412

Unitc

o = I -2 o T = SR B o S |- D = VRN o B = PR e N = U - B = PR o S = MY v I * Y ]

[» SR T = P TR = T e I« L I T

Tool
i

50000000 OBBOBROOOOOOHOEOOOOOBOOO®

2-114

Offset
#2+#12+8#111
f2+12+F111
f2+#12+#112
#2+#12+F112
#2+4#12

#2

#2+#21
#2+#21+#211
#2+#21+#211
#2+#21+#212
#2+#21+#212
#2+#22
#2+#22+##211
#a+22442 11
#F2+#22+#212
#2+#22+#212
#2

#1+#11
1412
#1+4#21
f#1+f22
#2+#11
#2+#12
#2+#21
#2+#22

1

#2

#1

{2

1 +i21
#1+#22
#2+#21
#2+#22

" Unit

c

=

g O m o Hhoe L0

= YR

Lde Lo Las  Loas

M oM 8 B e o oM R g O R T e

Tool
1

N W W W W W W W W

RSl |

=~



Process end
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Order of machining when end of priority machining number range (by

process end, pallet change or drum change) is specified in a subprogram:

Qffset

#1

H1+#11
Fre11+#111
1+ 1+112
#1+#12
#1412+ 11
#F1+#12+#112
#2

#2+#11

2+ 11+#111
F2+#11+#112
#2+#12
fh2+#12+4111
F2+F12+#112
#1+it11
#H1+#12
#2411
#2+412

{1

#2

1+ 1+#111
Fr+#11+4#112
#F1+4#11
#1+#12+41 11
#1+#12+4#112
#1+#12

f#1

#1+#21
F1+#21+4211
F1+421+#211
F1+E21+4#212
#1+#21+4212
#H1+#i22

Unit

o

n

L= 2N ~ R - S ¢ ]

= TR = o (= PO = P = T - P

P

a9

oo N oo mp NN nToDn

Tool
i

[ T S R O O o s

AOOOROO@®B®IGOOOROBO®®OOEOOOROE®EIRO®

—

2-115E

Qffset
#1+#22+#211
#1+#22+#211
#1+f22+#212
F1+822+#212
i
F2+E11+#111
#2+#11+#112
#2+#11
#2+#12+H111
#2+#12+#112
#2+#12

#2

#2421
#2+7#21+#211
#2+#21+E211
#2+F21+4#212
#2+#21+4#212
#2+#22
#2+4#22+121
#2+#22+%#21
#2+i#22+4#212
#2+{22+4212
{2

#1+#21
#1+422
#2+it21
#2+4#22

i1

#2

#1+421
#1+if22
#2+421
#2+#22

Unit
" h

VR < VO I L = R o

= D 1= B o 'Y - B s PR & PR |

f= = T D = N

[= .

L L s e rh Fh M a9 R

Tool
1

OB W W W oW

—y







3. PEEPARING A PROGRAM

3.1 Procedure

® oOverview

MAKE PRE-
PARATIONS

SELECT PICTU

i

Put the PROGRAM switch (with a key) to the
ENABLE position. Then, depress the |RESET key.

Depress the| DISPLAY SELECT|key and display the

following menu column.

(menu key).

Then, depress [PROGRAM

PUSITION | COMMAND | GRAPMIC | PROGRAM| TOOL % TO0L | fooL PAR | DLAGNOS,
FILE ] DATA | LAYOUT
A
SELECT MENU
LORK ¥O0.|UNTT X0. [ PROGRAM DETAILED | WPC MSR. PROGRAM
-\[WORK NO. SEARCH|/ | eiecs | seanch INEORN. erie
X ]
A
W
[E&PUT WORK NUMBER Input a work number to be prepared according
to the message. '

SELECT MENU WORK NO.|UNIT ¥o. DETAILED| WPC MSR| PROGRAM

PROGRAM SEARCH SEARCH | ppoGRAM THFOR. FILE

A

SELEC'I.' MENU

MAZATROL EIA/ISO- wazATROL

PROGRAN

PROGRAM shintiosn
SETTING OF Material quality of blank, INITIAL-Z,
COMMON DATA

multiple work machining (MULTI), etc.




INPUT EACH UNIT

|
!
|

1
[
|
I
I
¥

Basic toordinate unit,

Auxiliary coordinate unit,

Point machining unit,

Line machining unit,

Plane machining unit,

Manual program mode unit

Special unit

Those required for machining must be inputted

from these umnitsg

While responding to messages,

(1) Input the machining unit and data

theraof,

(2) Input the tool development and sequence

data, and

(3) Input the wmachining shape.

Repeat the- above-mentioned operations for

input each unit.

SELECT MENU

Tl

POINT LINE FACE
YACH~ING MACH=ING [MACH=ERG

HANUAL
PROGRAM

OTHER

WeC

OF5

GROUP
CHECX

Input the end unit (CONTI. NUMBER).

END

NOTE .

To prepare

a program, the work No. must be searched first.

It s possible to prepare a new program only when the massage
" NEW PROGRAM <PROGRAM> 7 " is being displayed on the screem.
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(i)

Point Machining -Program Procedure

SELECT MENU

[POINT MACH —1ING]
—t

POINT

LINE FACE HANUAL OTHER WeC OFS END GROU?

YACH=-ING| MACH~TNG jMACH=-IRG | PROGRAM CHECK

SELECT
MACHINING MENU

INPUT
UNIT DATA

-

AUTOMATICALLY
DEVELOP SEQUENCE
{TOOLING)

CHANGE TOOL
SEQUENCE DATA

5

A

e

l as'
DRILLING|RGH CBOR| RGH BCB) REAMING | TAPPING 3ogzmlBK—C30R£ CTRC MIL[CHOR~TAP

T Ao T IO

The b

oring unit contains 4 subunits.

BORLNG

IT

BOXIHE | GORLNG | BURLNG

EER-

INPUT PERIPHERAL
SPEED{CP-S)

AND FEED (FR)

TL

51 T2 52

Use menu keys to input the roughness.
Input nominal tap cycle and premachining in

the reamer cycle, using menu keys.

Data other than those mentioned above should

be inputted with numeral keys.

After the unit dataz have been completely
inputted and unless the program format has

an error, the sequence will automatically
develop. |

When priority tool No. is used, it is entered

with 3 menu key or ten keys.
If necessary, the data automatically

developed should be changed.

Depress the|AUTO SET|menu key or numeral keys.



l

SELECT HOLE
POSITION DAT
AND SHAPE

A

+
++ th
=

~

o

r v 5

=
+ +tt
4+t
+ b4+

CIRCLE

+ %

+

r

CHORD

N

SHAPE
END

INPUT SHAPE
SEQUENCE DATA

Use the ten keys,

ten keys.

SELECT MENU,
SHAPE END

END

Data on the return point level is entered

+ =
+1+
EH

[

o

rt to
Tttt
t t4
t

CIRCLE

+t .

L

CHORD

N

SHAPE

EXD




\ SELECT MENU
\LINE MACH-ING

e v

SELECT
MACHINING MENU
- INPUT
UNIT DATA

INPUT

— TOOL SEQUENCE
DATA

—

~ SELECT MACHIN-
ING SHAPE

— INPUT SHAPE
SEQUENCE DATa

X
SELECT MENU

-

END

"

&

(11) Line Machining Programming Procedure

POTNT LINE FACE MANUAL GROUP

MACH~TNG [MACH~ THG{HACH~ING| PRoGRAn | OTHER HEC | OFFSET | EWD CHECX

N

NaRRlamn

LINE CYR|LINE ROTILINE LFTJLINE GUT] LINE IN [CHMF RGL.ICAWF LFT|CBMF QUT| CHMF [N

|41 Y [plE|A|Y | H

Use menu keys to input roughness.
Data other than that should be Inputted with
the ten keys.

.0 Omce roughness has been inputted, the sequence is

dicided into:
Rough cutting only at a roughness of
3 and below, and
. Rough cutting and finish (oxr finish
only) at a roughness of 4 and above,
When priority tool No. is used, it is entered with
a menu key or tem keys.

Use menu keys to imput the method.
(Data should be determined automatically through

inputs with menu keys or should be inputted with

the ten keys.)

SQUARE | CIRCLE ARBLTRY HAPE
5
] 2o
£
Use the ten keys to input the data.
SQUARE | CIRCLE ARBLITRY
SHAPE
(51) et QHECK




DE —
(iii) Face Machining Programming Procedure -
-
KPSELECT MENU / ot | a6 ;"gm = N R o -
€ MIL|10P s
SELECT FACE MIL B step | POCKET [pckr ue [eckr via] swor |
\ o 44 - SURFACE —
MACHINING MENU i 3 '._l"l_l Ly U_ﬂ! L.l I._J CHEND)
INPUT Use menu.keys to input roughness. -
UNIT DATA Data other than that should be inﬁﬁfted with _
the ten keys.
o0nce the roughness has been inputted,. the
l,_ sequence is divided into: -
INPUT - Rough cutting ounly at a roughness of 3
TOOL SEQUENCa_ and below, and =
DATA .
Rough cutting and finish (or finish only) -
at a roughness of 4 and above,
ehen priority tool No. is used, it is entered -
with a menu key or tenkeys.
o Input the type of machining by menu key,
(Data should be automatically determined -
_through inputs with menu keys or shoud be
iifiputted with the ten keys.) _
SELECT MACHIN-~ SQUARE hu;&ﬁ, ARSITRY. SHAFE | CHECK ~
ING SHAPE b N 2> END

}

INPUT SHAFPE
SEQUENCE DATA

SELECT MENU

ey

/

......

. §se,_the ten keys to input the data.: (NOIE)

ARBITRY. SHAPE CHECK
SHAPE END O > 2
A
END




I
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NOTE: Whenever two large and small shapes may be defined in a
unit to define an end mill wvalley, pocket peak and pocket
valley, always define the larger ome first. (Example 1)
If the second or smaller shape 1Is arbitrary, depress menu
keys [STARTING POINT| and I::ﬁif when inputting the shape starting
point. Then, check that the number displayed on the picture in
blue. (Example 2)
Example 1)
{100, 100)
@20
(50, 50)
0o
Define as follows: '
PTN PLX/CX PlY/CY P3X/R P3Y CN1 CN2 CN3 CN4
1 SQR 0 0 100 100
2 CIR 50 50 15 * * LA 4 i
PTH PLX/CX PLY/CY P3X/R PF3Y (N1 CN2 CN3 (N4
1 CIR 50 50 15 * * * . +
2 SQR 0 Q 100 100
If defined as shown above, alarm 382 DEFINED SHAPE TOO SMALL"
will appear.
A (100, 100)
Example 2) '
(25, 50) ﬂﬁ
(50, 50)
(50! 25)
(0, »

(FIG] PTN PLX/CX PLY/CY B3X/R P3Y

1 SR O 0 100 100
PTN X Y R/ 8 I

2 |LIN 50 25} « blue

3 LINE 25 50

4 W 50 25 25 50

CN1 CHN2 CN3

50 DOWN

CN&

CNR
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(iv) Manual program mode unit program

[d ereEcauTIONS

1. Using absclute commands, enter coorkinates for the X-,Y- aad
Z-axes into the block to which the first axis shift command
is given. Otherwise, the tool path will differ from the actual
machine operation. (In case where an incremental command is included
in the initial position commands of the manual program
mode unit.) In principle, the tool moves with the No.1
zero point reckoned as the reference position. {nless

any move data have been inputted, moreover, the value of
" data is reckoned as zero. Besides, if the same tool as

the preceeding one has been specified in the program it
will move in an incremental stroke from the endimg point
of the preceeding unit. .

2. If two G codes belonging to the same group are entered,
only the one which was been entered last will accepted,

3. VWhen the manual program mode unit starts, tHe modal G codes

are automatically put into the following status.(Note 1)

Group: & GO0 Fast forward

Group B G17 XY plame selection

Group C G40 Tool diameter offset cancel
Group D G90 Absclute command

Group E G95 Synchronous feed {( /rev)

However, alarm results if the G code specified by the A group
(GO0, GO1, GO2 and GO3) for the first time is GO2 or GO3.

4. Deletion of Program Data
To cancel a G, S{speed), or M/B code, move the cursor
to the address of the coae to be cancelled and enter
sl
To delete any of the data from 1 through 6, depress the menu
key f DATA CANCEL | after moving the cursor.




Gao
Group GO
A GOz
GO3
GO4
G28
G30
I G17
Group
B G18
. G19
[ G40
Groupd G&1
c
L G42
Group{ G30
D G91
Group{ G4
E G95
Note 1)
Note 2)
Note 3)

G CODE GROUP TABLE

Fast forward

Linear interpolation

Circular interpolation (clockwise)
Circular interpolation {counterclockwise)
Dwell

Return to zerc point I

Return to zero point II

Plane selection (XY plane)
Plane selection (ZX plane)

Plane selection (YZ plane)

Tool diameter offset cancel

Tool diameter offset left (shifted to left
when viewed facing forward)

Tool diameter offset right (shifted to right

when viewed facing forward)

Absolute command

Incremental command

Asynchronous feed command

Synchronous feed command

The modal G code means that which becomes effective until
the input of anothezr G code belonging to the same group.

The group means gathering of modal G codes intezrelated

according to their functiom.

Fl

it 1s entered.

Circled G codes are those{modal) automatically selected
when initiating manual. program wmode.
. These need naot be specified when used at the beginning

of a program.

Modal @

Modal A
Modal A
Modal A
non-modal
.non-modal
non-modal
Modal
Modal B
Modal B
Modal (©
Modal C
Modal C
Modal (D)
Modal D
Modal E

Modal ®

with each other, and the groups are classified into A to E

A non-modal G code is effactive onlyin the block in which



GO0

GO0 X x» Y y1 Z =z A a1
With the above command, positioning is achieved at quick feed -
speed. The route of positioning is the shortest linear distance _
from the starting point te the terminal point.

T
Terminal
point
Starting X
point

(:) The mumber of axes which can simultaneously.be driven is
determined by the number of axes simultameocusly contreollable.
However, any combination of axes can be adopted to the extent

that such simultanecusly comtrollable axes are used.

(:) The feed speed 1s so controlled that the time required. is the
ghortest provided that the feed speed does not exceed the
quick feed speed for each axis.

(:) The tool always slows down and stops at the terminal point.
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- GO1
. GOl X X1 Y 7L zZ Z1 A a, F f1
With the above command, linear interpolation is accomplished at
the feed speed specified by the F code.
4
Y
- (xleI_)
‘. X Lo



Y —,

G022, GO3

! .
. The plane on which are inter-—

On the plane selacted with the plane select G code or addresses of
two axes, any circular arc can be: selected -

with the command described below. Multi-quadrant arc interpolation
and arc interpolation of additionmal axis canm also be executed.

G02/G03 Xx1 Yyy Lirt J L F £

Arc rotation direction
Terminal point coordinates |
Feed speed

Incremental stroke from the
coordinates of the starting

point to the coordinates of

the arc center. X

G02: Clockwise (CW)
G03: Counterclockwise(CCW)

polation is to be executed is

specified with G17, Gi8 or G19.
G17: Selection of XY plane
G18: Selection of ZX plane
G19: Selection of YZ plane

In addition, arc radius R may be also specified to give the radius in
the place of an incremental stroke (I,J,K) up to the center coordinates.
The speed in the circumferential direction(rotation directiomn) is
defined by the feed speed at an accuracy of +1% | wm/min.
Note 1. If an I or J command has a contradiction in relations among
starting and ending points and center coordinates, alarm 365
(ILLEGAL RADTUS) will result., (Allowable error range: lmm
in the metric system and 0.04 inches in the inch system.)
Note 2. If the cutter diameter compensation mode is changed over with
an arc commanded (G40=G&41, G40~G42 or G41—G42), an alarm will

result.
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GO4

Helical Cutting

Helical cutting can be effected by entering the linear and
pitch commands in the circular cutting program. For details,
see "G17, 18 and 19 codes (plane selection).”

The G04 code permits dowel operatiom.

Setting: After inmputting|G04| depress the menu

key and input the set value for the dowel (sec.)

Example: Depressing the |GO4| IDW'ELLI ' {INPET]| will imput

G04 D5 in the program.
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G17, G18 and G19 Planes selection (XY plane, ZX plane or YZ plane

can be selected in that order.)

These codes are used to select the circular cutting arc plane.

If any circular arc other than that whose plane has been selected

is specified, an alarm will résult.

Example:
602 "R
617, { go3t » %15 ¥1, { ' -T,_}
. 602 R
G18, {003} y X1 29, {I , J}

GOZ2. R )
619, { GOB} > Y1 zl’ { ..T—-, X }

Helical Cutting:

Helical cutting is emabled by entering the linear and pitch commands
(mm) in the above-mentioned circular cutting program. The.circular
arc radius PR code is invalid only during helical cutting. Prepare

the program by selecting the I, J and K central coordinates.

Example:

O3
617, { ggp }r X1» Y1, 23, 1, J, P

(X0 Y200 (1 3D (X1,¥1,21) Terminal point coordinares
Ml Dladl Y +

(1, J ) e Incremental stroke to the
: ’ * Center
P o P : Pitch (mm or inch)
I * An error will result if the value
F o of Z1-Zp equals the pitch multipled

] by an integer.
{Xa, Yo, Zo)

3=14
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G28 and G30

When G28 or G30 is given, always enter the coordinate value

comnand in the block concerned(see Note 1).

Note 1:
The coordinate values entered in the block for G28 and G30
constitute relay point coordinmates. If the relay point data
are not entered, the G28 and G30 commands will not be executed.

The axis commanded only returns to the zero poinmt

Example:- When G28, Z(0 is programmed:
Z0 stands for a relay point only. The Z-axig is, first of all,
positioned at the zero point of the workpiece coordimate system

in rapid feed. After that, the Z-axis only returns to the zaro point.
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G40, G&41, G4&42 Tool diameter offset

The tool diameter offset is executed in a coumanded plane selected.

The terminal point coordinate values should be entered after,

this command has been input.

G4l : Shifcs the tool to the left by a distance equal to the

tool diameter.

G42 : Shifts the tool to the right by a distance equal to the

tool diameter.

G40 : Cancels G4l and G42,

Example: (Program)
(Xo, Yo GOo
G42 GOl
GOl
- GOL1
< \“ k} GO1
& Y ey
S -’/rl 4; GU].
0, Y1) (X, Y2
7 /
; /
7 /4
/ /
;’C{Z'YL) (.XZ-YZ);
L
ivosereirizzeereld

S <)
X g@cus of program

Actual tool locus after tool
diameter offset

3~16
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Note 1:
If a workpiece with an inner diameter smaller than the tool's is

commanded for cutting the interior of a workplece, an offset error

will result.

Exauple :
I I AP

] 5; ;;

22 157= 22 End mill Tool diameter: 30mm
]

25m| 7 ',
) 7
7
7 7
7 2
Z 7
/ 7

//)5%%@935’7//

The tool diameter 1s too great to deo the cutting,

&

The N/C displays
|OFFSET ERROR .

* Use a tool with a smaller diameter.

Note 2:
As stated earlier, the terminzl point coordinates must be
entered after giving G41 and G4Z. Unless coordinate values
are entered in each block without interruption, the tool
diameter offset will not be executed properly.
(This is because the N/C will ignore the tool diameter
offset in the block when that block does not have a tramsfer

command since the N/C always reads one block in advance. )
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EiShape Unavailable through Manual Program Cutter Diameter Compensation

(1) Such a shape as illustrated
on the right side cannot be
moved with the COMPENSATE
LEFT command. ‘

The COMPENSATE BIGHT command
is applicable.

(~30,100)

(-50,80)

(~10,80)
(This applies to LINE MACHINING
LINE LEFT, toco.)

(~60,50) Tool cannot enter.

((NQ] UNIT TOOL NoM~-9  NO.

XX MANU E~MILL 20.4

PRO

SNO] Gl G2 DATAL DATA2 DATA3 DATA4 ......

1 0 %) XO Y0 z0

2 1 41 X-10 Y80

3 X-30 Y100

4 =50 Y80

5 2 I-50 =10 J20

6 1 X-60 Y50
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G90, G91

Never enter the GY1 code (incremental code) in the block which
has the initial axis shift command for the single action umit.

(Instead, enter the absolute code).

In a program which contains more than one manual program mode unit,
it 1s not necessary to execute the G90 command after executing
the incremental command im the previous unit because the next

unit is automatically given the G90 command {absolute) mode.

Example:

Manual program mode unit

NOo TOOL ACT-¢
1 AAA T

SNO

1 F10 (mm/rev) S200 M03
2 G390, GOQ, X, Y s T

_j[;* It is unnecessary to enter G90. ;

The G90 command mode continues to be
valid within the manual program mode
unit so long as the G91 code has not

been encered.

3 G91, GOL, X:__. |




G94: Asynchronous feed (mm/min)

G95: Synchronous feed (mm/rev)

When the power is switched on, the synchronous feed mode is

initiated.

When the G94 command is given, the F number is displayed in |BLUE

on the program screen.

When the G395 code 1is given, the F number 1s displayed in

YELLOWL.

[ Mindadmibel )
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d Alarms in Manual Program Mode Unit

(1)

(2)

(3

(4)

(5)

(6)

(7

(8)

No. 315

This alarm is caused, with data insufficient in the arc interpolation

under the R command.

No. 331
This alarm 1s caused, with a specified tool umavailable in the drum.
{Tools have not been laild out.)

No. 339
This alarm is caused, with the tool dlameter of a specified tool

unavailable in tool data (or tool dlameter going 0).

No. 363
This alarm is caused unless the block to which the manual program mode unit

is commanded to initially move is in the G02 or GO3 mode.

No. 365
This alarm is caused 1in case where there 1s a contradiction in re-
lations between central coordinates of starting and ending peints in

the arc interpolation under the (I,J,K) command.

No. 378
This alarm is caused in case where neither (I,J,K) nor R is entered
in the arc interpolation, or where the compensation mode is cancelled

in the arc interpolation or while the coordinate system is turned on
XZ and YZ planes.

No. 379
The alarm is caused in case where identical coordinates value wituout any

move entered in the compensation mode (G4l or G42).

No. 380

This alarm is caused in case where a certain block or blocks has no
command in the compensation mode, where neither (I,J,K) nor R is
entered under the arc command in the compensation mode,

where three or more blocks of move data are unavaillable in the compen-
sation mode,

where the compensation mode is changed over under the arc command in
the compensation mode (G41-+G42, G42+G41) and/or where the initial block

on which the compensation is to act 1s not in either GO0 or GOl mode.
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(V) Proctical Examples by Unit
# Point Hachining (DRILL)

<Sectional Shape> . _ <Machining Position>
/(;5
Z=0
vy
7 707077 x
% / (50, 50)
Z @
7 %
7 7
7
Z 7
s
G L 22
20
<Program Example>
{UNO] UNLIT DIA DEPTH CHMF
XX DRILL20 50 5 (Notel) N
NG TooL NOM-¢. NG. ‘HOLE4 HOLE-DEP PRE-DIA PRE—DEP RGH DEPTH [C-SP FR M M
1 CTR-DR 20 10 . \ . * 20 0.2
2 DRILL 20 20 30 * .+ DRILL TS0 20 0.201
3 CHMF 204 399 0 20 50 « 05 27 0.3
[FIG] PTN z X Y ANT AN2 T1 T2 F M N P ¢ R
t 2T o 50 50 - . * . . - - 0 9]

2 9
(Note2) (Notel) ‘}

(notes)

Mote 1) Depressing menu key [HSS AUTO| {or JCARBIDE AUTO'_‘L Y will
automatically determine the data.

Note 2) When machining a point pattern, P represents a tool path.




Note 3) With Q = 0, a point is wachined.
(With Q = 1, positioning enly is performed.)

Note 4) Machining is executed after initial point return by R=0.

#® Point Machining (RGH CBOR)

<Sectional Shape> ¢Machining Position>

s
10
7 @ =1 a0
/////// 7/’
. 7] [~ W
] s
407 «
s % (50, 50)
e
AN,
5 45T (ANE)
. Hole 3(M)
Starting point
<Program Example).
[UNQ] UNIT CB-DIA CB~DEP CHMF BTM DIA DEPTH
XXBGHCBOR 10 &4 0 & 5 15
TOOL NOM~-¢ NO. HOLE-¢ HOLE~-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR M N
1 CTIR~DR 20 5 L 4 + b 4 * * 20 0.2
2 DRILL 5 5 15 +* 4 DRILL Ti5 22 _0.066
3 E-MILL 34 10 4 5 * 4 T25 15__0.933
Fig P 2 X Y AN1 AN2 T1 T2 F M N P Q R
T LIN O 50 50 45 e 65 # 0 3 ¢ e 9 1
: : { Notetl ) (Note2) (Note3)
Note 1., With' F = 0, holes are spaced at a pitch of 60.

Note 2. With @ = O, the hole to serve as the Etarcing
point is also machined.(With Q =1, the starting
point is positioned only.)

Note 3.

Machining is executed after R point returm by R=1l.




& Point machining(RGH BCB)

<Sectional Shape>

7| G
Y
A

10 |

~ -

<Machining Position>

45° (ANL)

Starting point | Hole 3{X
(X, Y)=(50, 50)

<Program Example>
UNIT CB-DIA CB-DEP DIA DEPTH CHMF
XX RGH 10 4 51500

BCE . o
BR0) TOOL NOM-¢ NO. HOLE-¢ HOLE-DEP PRE-DIA PRE~DEP RGH DEPTH C-SP FR M M
1 CTR-—

DR 20 5 > + e *> + .2
2 DRILL 5 5 16 + ¢  DRILL Ti6 .066
3 BK FACE1D 10 4 * i5 . 19 0.032
PT_N y4 X% ANt AN TVTOT2Z TFET MNP Q'R
1T LIN 0 3050 43 + 60 ¢+ 1.3 & ¢ 009

{(Note)

(Note) With F = 1, a row of holes machined has am overall length

of 60.



——

<Sectional- Shape>

15

¥ Point Machining (REAM)

Vzzs

N

NN
)

&\\\\\\

7

<Program Example>

60(712)

Starting peint

46° (AN}

3 holes(M) in direction
(X 1)=(80. 500 3 poles (N) in direction

3

[GNQ UNIT HOLE-¢ HOLE~DEP CHMF PRE-REAM CHP

X X REAM 16
TOOL NOM=-¢ NO.
1 CTR-DR 20
2 DRILL 15
3 E~MILL 10.A
4 E-MILL 10.3

5 REAM 16
FIQ Ty 2 X
1 SR 0 30

15 . s 0 _

HOLE-4 HOLE-DEP PRE~-DIA PRE-DEP RGH DEPTH C~SP FR M
16 * * + * & %20 0.2
15 16 * 4 DRILL T16 25 0.166
15.8 16 15 * 4 TO.4 14 0.033
15.98 16 15.8 * 4& T0.09 14 0.033
16 15 * e & ¢ 1 "57

Y ANT AN2 T1 T2 F M N P Q
30 45 45 60 60 O 3 3 o 09

o
(Note)

M

Note) With the machining pattern set to SQR or GRD, P will be:

With P=0, drilling is performed at the three cormer points

other than the starting ome.

With P=1, only positioning is performed at the three cornmer

points other than the starting one.




# Point Macﬁining (TAD)

<Sectional Shape>

<Machining Positiomn>

3/4-18UNF @
= i 77, =0 3 ;ij/
7777 ‘ A7 S oo
j; & I, adg
7 2 - w
7 4 g\l
/ i
% @ ¥ {D .
Not machined —_ 4.4 45°GND)

Starting point(X, Y¥=

<Program Example>

(50, 50) 3 holes(M) in direction ()
3 holes(N)in direction @

ONIT NOM

MAJOR-¢ PITCH TAP-DEP CHMF CHP

XX TaP 30-160§ 19.05 1.587 28 0.6 o (NoteD)
TOOL NOM~4 NO, HOLE-¢ HOLE-DEP PRE~DTA PRE-DEP RGH DEPTH C~SP FR M M
1 CTR~DR 20 10 > * > + ¢ 20 0.2
2 DRILL 17.6 17.6 36.935 * + DRILLT36.93 25 0.205
3 TAP UN3Q-16 19.05 28 * * ® P1.587 8 1.587
[FIg PTN 2 X ¥ ANt AN2 T1 T2 F M N P Q@ R
T S®R 0 50 50 45 45 s 60 0O 3 3 0 1
= (Nota2)
Note 1) How to input a spare unified screw:

(Example)

In case of 3/4~16 unified screw:

Depress

Q(1/4)
UARTER

-1 11] [6] ana [Tmpym

(Example 1)

In case of 1~1/3 unified screw:

Depress

E(1/8)

EICHTH

[o] [] and [T

not forget to depress.
(7] only is imsufficient.)



Note 2)

How to input a spare tubular screw:

/8;

(Example 2)In case of PT 3
£(1/8)
Depress ETGHTH

’ [E] and [INPUT].

In case of PF 1;

Depress and

(o]

With @ = 1, only positioning is performed at the starting point

where no machining is to be done.

3-27



® Point Machining (BORING T1)

«Sectional Shape> <Machining Positien>

7777, 777 5
7 A ' s/ o
7B R o
/] . 4
Ll L 79
a0 '

. 3 holes{M) in directicn @)
60°(ANLY 3 holes(N) in direction (2

Starting point

{, Y)=(50, 50)
<Precgram Example}>
UNIT DTA DEPTH CHMF WALH*(N re)
X XBORET130 40 O 8 ote

[SNQ TOOL NOM-¢ NO. HOLE-$ HOLE~DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR M M

1 CTR-DR 20 10 * > * e & 20 0.2
2 DRILL 24 24 41 \g 4 DRILL T4l 25 0.228
3 BORING 28.5 28.5 41 * 0 0 T225 35 0.127
4 BORING 29.5 29.5 41 * 0 o0 T0.5 39 0.097
5 BORING 30 30 41 > ¢ 0 T0.25 4Z 0,068
PTN 2 X ¥ AN1  AN2 TI T2 F M N P Q R
' G 0 30 50 § &0 60 s & 3 3 Qo 0 1

Note-l). For boring, four types of menu are available.
(Tl; BORING, T2; BORING , Sl; BORING, S2; BORING)

I

Depress |BORING BORINGS.
e B = T
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#F Point Machining (EORING S1)

<Sectional Shape)>

30 @
O
f///; | :///7‘// =0 -
2 o =
A @ ¢
o AT 7
NN
20

K]
8
¥ K
\_l

<Machining Position)>

O — Machired
"‘

a (
L

LY
) -

Not machinad

60° (ANI)

Starting point (X7
(X, Y)==(50.50)

<Program Example>

3 holes(M) in direction(d))
H (N) it

@

N3 UNIT DIA DEPTH CHMF BTM WAL M PRE-DIA

AX BORE S130 130 O S 6 20

1 CTR-DR 20 10 * *

2 DRILL 24 24 28,798 >

3 E-MILL 20.A 24 30 24

4 BORING 28.5 28.5 30 *

5 BORING 29.5 29.5 30 *

6 BORING 30 30 30 *
PTN Z X T AN ANZ T1

1 ERD O 5 50 60 60 60

(SN0 TOOL NOM~¢ NQ. BOLE~¢ ROLE-DEP PRE~DIA PRE-DEP RGH DEPTH C~SP FR M

* *¢ 9+ 2 2
® DRILLT28.79 25 _..0.228
g 5 TO 14 0,104
0 5 T2.25 35 0.127
0 5 T2.5 39 0.091
0 S T0.25
60 O 3 3 1
(Note)

- _Q.'. R
1

M

Note) With P = 1l and Q = 1, no machining is performed, but only positioning

/ -
at the four shape corner points.




® Point Machining (BORING T2)

<Sectional Shape> <Machining Position>

Starting point

30

|
T Z=0 0740
/////ﬂ 2 ! (5@%; S (50, 503 30° (ANI)
Z A .
= 1]
7 .WV/ = / (TD
Y/ %

20 Hole 6(M)

<Program Example>

M

Q
*

UNIT CB-~DIA CB-DEP CHMF RTM WALM DIA DEPTH CHMF WAL st

XX BORET2 30 20 0 2 5 20 40 0o 1
BN TOOL NOM-¢ NO. HOLE~¢ HOLE-DEP PRE~DIA PRE-DEP RGH DEPTH C-SP FR

1

1 CTR-DR 20 10 + > * * + 20 0.2
2 DRILL 14. 14 41 * 4 DRILL T4t 25 0.1
3 E-MILL 10.A 24 20 14 * 2 TS 13 0.033
4 BORING 20 20 41 + 20 0 T3 31 0.098.
5 BORING 28.5 28.5 20 *> * 2 T2.25 35 0,127
6 BORING: 29.5 29.5 20 * + 2 T0.5 39 0.097
7 BORING 30 30 20 > * 2 T0.25 %2 0.066
PTN z X Y AN1 AN2. Tt T2 F MNP
1 ¢IR 0 50 50 30 * 30 * * 6 + o

M

R
1
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# Point Machining (BORING §2)

<Sectional Shaped>

30

4 - Z =0
////é {5) /{a//
AL
(RN
A

Starting poinc
6 holes ()

<Program Example>

UNIT CB-DIA CB~DEP CHMF BTM WAL ws PRE-DTA DIA DEPTH CHMF BTM WAL s
XX BORES230 20 £ 3 & 19 20 30 0 71 4
TOOL NOM~4 No. HOLE-g HOLE«DEP PRE-DIA PRE~DEP RGH DEPTH C-SP FR M M
1 CTR-DR 20 10 * * * ¢ » 2
2 DRILL 14 14 28.798 * * DRILLT28.7% 25 0.16
3 E-MILL10.A 14 30 14 ¢ 7 TO 44 0.033°
4 E-MILL10.A 24 20 14 * 3 75 130,033
5 BORING 19 19 30 & 20 7 T2.5 30 0.095
6 BORING 20 20 30 20 7 TO0.5
7 BORING 28.5 28.5 20 * 0 3 T2.25 35 0,127
8 BORING 29.5 29.5 20 * 0 3 TO.5 39 0.091%
9 BORING 30 30 20 * 0 3 T0.25 42 _0Q.066
FIG PTN VA X Y AN1 AN2 T T2 F°'M N P g
1 ARC 0 50 50 -22.5 45 100 $ 0 6 & ¢ 0o
(Note)

4

Note) With F = 0, an inter-hole arc will have an angle of 45°. (With

F = 1, the entire arc will have an angle of 45°.)
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# point Machining (BK-CBORE)

<Sectional Shape>

7T el 2=0
X g
[AAYaN
2 ® o
L0220

20

NASNY

a0 &, Y)=(50, 50} \

<Program Example>

fINGJ) UNIT DIA DEPTH BTM WALM PRE-DIA PRE-DEP CHMF WAL M
X X BK=CBOR 30 20 6 4 25 30 -
[ENQ TOOL NOM-¢ NO. HOLE-4 HOLE-DEP PRE-DIA PRE~DEP RGH DEPTH C-SP'FR M M
1 CTR-DR 20 10 + * + + ¢ 20 0.2
2 DRILL 19 13 . 31 * 4 DRILL T3t 2 . 194
3 BORING-23.5 23.5 31 + 0 0 T2.25 32 0.11
4 BORING 24.5 24.5 31 + 0 0 TO0.5 36_ 0,07
5 BK-CBOR29 29 20 26.5 - 30 6 T2.25 35 0.129
6 BK-CBOR30 30 20 24.5 30 & T10.5 39_0.09
7 BORING 25 25 1 > 0 0 TO0.25 40 0,058
[FIg PN Z X Y ANt CAN2 0TI T2 FTM N P Q R
t gD 0 50 50 45 ¢ 100 80 ¢ % ¢ 0 e 1
(Note)

Note) When the machining pattern is set to CHORD, P=0 indicates drilling

at points on both sides of the chord; P = 1 on the left side
of the chord and P=2 on the right side.

With P = 0, moreover, input the total length of the chérd as Tl
and with P = 1 or 2, input half the cherd as Tl.
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o # point Machining (CIRC MIL)

<Sectional Shape>

<Machining Positiom>

et

—_—

X, Y)=(50, 50)

7777 oy 0 ST e (O —Machined
" w 7 ("% —Not machined
A CE, <
AT W
20
30

3 holes(M) in direction
3 holes(¥) in direction

<Program Example>

3

NGl UNIT DIA DEPTH CHMF BTM PRE~DIA CHMF
XXCIRGMIL30 20 3 8 20 2 ___ . .
ENQ TOOL NOM-¢ NQ HOLE-¢ HOLE-DEP PRE-DIA PRE-DEF RGH DEFTH C-S5P FR m M
1 E-MILL20.A 30 20 20 * 8 TS5 14 _0.12
2 CHF-M 10.4 999 0 30 20 * c3 27 0.3
3 CHF-M 10.4 . 30 _ 20 20 999 ¢ i 27 0.3
FIg PIN Z X Y AN ANZ T1 T? F M ‘N P QR
1T GRD 0 50 350 =45 =45 120 100 0 3 3 11+ 0O 1
(Note)
Note) With P = 1 and Q = 0, positioning only is performed at the three

corrner polnts other than the starting one, However, no machin-

ing is domne.
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® Point Machining (CBOR-TAP)
<Sectional Shape> - _ QMachining Position>

(X, Y)=(50, 50)
Starting polint

10
7 Z=0 % m O"* Machined
477 —-W/, X 45°(AND) ~
y v _ 2 . (= Not machined
l w “—@~ M .r 3
: : co.5 3 . \$ L
LY H

(21

45°

{ANZ) :
® 3 noles(M) in directiom

= 3 holes(¥) in direction

SN
AN\

%

M3

@

<Program Example>

UNIT NOM MAJOR-4 PITCH TAP-DEP CHMF CB-DIA CB-DEP CHMF BTM CHP
X X CBORTAPMB 8 1.25 15 .0.5 10 5 2 3 1
TOOL NOM-¢- NQ. HOLE~¢ HOLE-DEP PRE-DIA PRE~DEP RGH DEPTH C-SP° "FR M M
1 CTR~DR 20 10 * * + +> o+ Q 0.2
2 DRILL 6.9 6.9 27.5 + *  PCK1 T3.45 22 0.086
2 E-MILL 5.A 10 5 €.918 * 3 T1.54
CHF-M 3.4 399 0 10 5 $ c2 27 0.3
5 CHF-M 5.A 10 5 6.918 22.5 & CO0.5 27 0.3
6 CHP VAL S * + * + * * > &
7 TAP M8 8 20 Ag > + P1.25 8 1.25
PTN z X AN1 AN2 Tt T2 F M N P U R
! GRD 0§ 50 30  -45 45 120 1000 0 3 3 1 1 {
(NOTE)

4

NOTE : With P=l and Q=1, four points at corners are positioned only but

not machined.

3
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® Line Machining (LINE CTR)

(Description)

Line-line machining of an arbicrary shape is performed.

Roughness
\vavd:)
) 120°
46°
(0, ) (50, 0) (150, 0) {200, ®)
<Program Example>
UNIT ©DEP SRV-Z SRV-R RGH CHMF FIN~Z FIN-R
XX LINCTR O E w0 3 & a* $ *(Note 2}
TOOL NOM~g NO. APPR-X APPR-Y TYPE 2FD DEP-Z WID-R C-SP" FR M M
Ri E-MILL 20.4 2 7 % G0t 3 & 17 0,207
PIN X Y R/B I J P CNR  (Note 3)
1 LINE O 0
2 [IFE 50 [5)
3 R T T 4
4 LINE 150 3 120
s LINE 200 %) -
Note 1) Define a shape on an arbicrary basis in each of the units

(LIN CRT, LIN RGT, LIN LFT, CHMF RGT, CHMF LFT and SLOT).

Note 2) Inputting RGH automatically determines FIN-Z.

Nete 3)

determines the circumferential speed.

3~35
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M Line Machining (LIN RGH)

{Description)

Line—arc machining of an

Roughness U557 ()

arbitrary shape 1s parformed.

<Program Example>

{200, 200)

(200, 100)

0, 0) (100, 0)

[@NQ] UNIT DEP SRV-Z SRV-R RGH CHMF FIN-Z FIN-R |
¥X LIN RGT O 5 10 s $ 0.14  0.14% *(Note 1)

[Swo] TQOL, NOM—4 NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C~SP FR M M

Ri E-MILL. 20.a ? ? ¢ C01 4.8 & 17 0.207 ;
F2 E-MILL 20.3 i T &« &1 T @ T

[Figl pT8 X Y  TRr/e I J P CNR '

1 LINE O g

2 LINE 100 Q (Note 2)

3 CCw 200 100 ~73

4 LINE 200 200 —“

Note

Note

1)

Inputting RGH automqtically determines FIN-Z and FIN-R.
Either CW or CCW, an arc with angle of 180° and above requires an
input of 3 negative value(~) as radius R,

However, the arc center values I and J may be positive (+)

With 75 (positive) inputted as R, (200.200)

meanwhile, the shape will be as

illustrated on the right.

(0.0) (100.0)
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® . Line Machining (LIN LFT)

Two arcs, without g¢rossing are connected

. . . . . i >
with a corner radius given. This desczip= GV arc will result, with R>0

tion relates teo a program where R > 0. R1i00

See the note below in which R < 0 is

-

» ~ l,
explained. -12.0) { (0. 0): :(30,,0) (45, ®
‘. PR 'f
¢Program Example>
Riz R15
UNIT  DEP SRV-Z SRV-R RGH CHMF FIN-Z FIN-R
XX LINLFT 0 5 10 3 & 0 0
[SNO] TOOL NOM-4 NO. APPR-X APPR~Y TYPE zrp DEp-zWID-R C-SP FR M M
R1 E-MILL 20.A 2 2 & g & ¢ 17 9,207
[FIG] PIN X -¥-R/8 I J P CNR
1 LINE =12 0
PE 222 00 RO
3 G 450 15 30 T (Fote)

Note) With R< 0, the shape will be as illustrated below. In the

below example, R is -20.

CCW arc will result, with R « O,
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@ Line Machining {(LIN LFT) Roughness 7 3

Graphic Shift Function

The graph shown on the

right can be defined

by setting points A, B, C
and D between SH and REP

in the program shape sequence.

( = --Tool path)

Arc—arc machining is performed in an arbitrary shape.

<Program Example>

UNIT DEP SRV~Z SRV-R RGH CHMF FIN-Z FIN-R
XX LINLFIO 5 o 3 & 0 0
TOOL. NOM-4 NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SF FR M M
R1 E-MILL 20.A 2 2 $ 81 3 ¢ 17 0207
PTN X X R/ I J P C¥R
1 FIG-SH¢ & % ¢ & 3 ¢
2 IOE o 0O
3 & 8 B 25
6 8 56 0 B
5 Cw 10 T 23
EEENS 6 ¢ 6 6 ¢ o
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@ Line Machiniang (LIN OUT)

Graphic Rotating Function

The graph illustrated on the
right can be defined by setting
poiats A, B, C and D between CW
and REP in the program shape

sequance.

<Program Example>

Roughness 57 @)

0, 100) (g0, 1000 {100, 100)

(100, 50)

(50, 0¥

UNITI
LIN OQUT O 5 10

el

ad

E-MILL 20.4 2
PTN R/8
CW-SH ?
LIRE" -
LINE
E—‘
PEP-EN

=
=
!!
Slo §

*

¢ |olojo $
=
=

W -

25
e

Y

50

o

DEP SRV-Z SRV-R BRGH CHMF TFIN-Z FIN-R
Q0 3 10 3 ] 0 0

TOOL NOM-¢ ¥NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR
: @ 3 @

17 0,207
CNR

P
0 4 @

75 *{NOTE)

Hote)

For CW and CCW arcs within the graphic rotating function, other thana 90°

one input all of X, Y, R/8,

I and J.
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# Line Machining (LIN IN)
{Description)

Ant arbitrary shape is programmed

so that an arc meets a line.

<Program Example}

Roughness ' Vv @

{100, 25)

J
25
25

4 0.6 0.6

CH GO1 4.4 &

cv 01 @&
=P CNR o

‘ UNIT DEP SRV-Z SRV-R RGH CHMF FIN-Z FIN-R

XX LININ 5 5 10 4
R1 E-MILL 20.4 ? 2
F2 E-MILL 20.4 E

PTH X ¥ R/8 1

1 CW ? ? 25 25

2 Lt 2 0¥ T T

3 CW T 7T 15 100

& fwe T T T T

E -} = =

Ee— —— -3 — — —— — .
SNO| TOOL NOM-¢ NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR M M

12 0.2
19 0,296
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Line Machining (CHMF RGT)
(Deseription)

An arbitrary shape is machined
with a turning radius at the

corners.

<Program Example>

(0. 200)
> « (100. 200)
R10
RS
R50
RS
R10
s * (100, 0)
(0, 0)

UNIT DEP INTER-Z INTER-R RGH CHMF

¥ CHMF RCH O 99 99 5
TOOL NOM-g NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR M XM

1 CHM~F 20.4 2
FIG| PTN X Y R/9

t LINE .0 200

2 LINE 100 200

3 LINE 100 150

t Cw T00 0 50

s L[lE 700 0

6 L g 3

L
&

1

S

gl 4 & 27 ‘03
P CNR

R10* (NOTE)

RS

R

R1Q

Note) If CNR (cormer) is to be inputted as a radius, input numerals ounly.
If CNR as C is to be inputted, depress menu key

input numerals. (See the next page.)
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# Line Machining (CHMF LFT)

{Description)

An arbitrary shape is machined (0, 200)

with C at the corners.

<Program Example>

« {100, 200)°

C10

150)

. (100, 50)

Cl0

{0, 03
- * (100, 0)

UNIT ©DEP 1INTER~Z INTER~R RGH CHMF

Note) Depress

¥X CHMF LT O 39 99 * 5
SNO] TOOL NOM~¢ NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C-SP FR M X
1_ CHM-F 20.4 2 2 4 coo ¢ 4 27 0.3
PTN X Y R/® I J P CNR
1 LINE O 0
2 LINE 100 0 " C10*(Note)
3 LINE 100 50
6 Co J00 150 50
5 LINE 100 200 o c10
6 LINE 0 200
CORNER

, [1], [o] ane [mwpun].
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® Line Machining (CHMF OUT)
(Description)

An arbitrary shape is programmed

with an unknown crossing with a %)

subsaquent graph.

<Program Example>

(150, 150)
{0, 100)
R10C R108
(150, 507
(0, 0) (9, 2)

ﬂ .

UNIT DEP INTER-Z INTER-R RGH CHMF

XX_ CHMF OUT O 99 99 & 7

TOOL NOM—4 NO. APPR-X APPR~Y TYPE ZFD DEP~Z WID-R C-SP FR M M
1 CHM-F 20.4 2 : CCHG & & -

PTN X Y R/ 8 I - J P CNR

t LINE O 0

2 LNE T T 0 BGT* (Note)

3 -CCW 150 150 100 150 50  RGT

¢ g "7 T 70 — HI

s ¢ 8§ 18 o 100

I3

Note) If there are two crossings with a graph subsequently defined

(LINE, CW and CCW), use a menu key (UP, DOWN, RIGHT and LEFT) to

specify either of the crossings.
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@ Line Machining (CHMF IN)

D ription
(Descrip ) (0, 100
In an arbitrary shape, the arc between
. ) . RT% : R75
two points is defined.
> (0, 0)
<Program Examplel
UNIT ©DEP INTER<Z INTER-R RGH CHMF
XX CHMF IN O 99 99 & 7
TOOL NOM~¢ NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R C~SE FR M M
L oRF 204 : 2 GH GOl ¢ & 27 03
[FIG| PTN X Y R/e 1 3 P _ CNR
1 CH 0 100 75
2 CCW 1) 4§ -5
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@ Face Machining- tF—MILL)

{(Description)

A fixed square shape is progracmed.

Roughness 17 (1)

{100, 100}

(0. 0}

<Program Example> B

r

t—
frp] B9

[UNQ!

[77]
Bk

UNIT
F-MILL
TOOL
F-MILL
PTIN

SQR

DEP SRV-Z SREV-R BTM WAL FIN-Z FIN-R

0 5 & 1 & 0 # |
NOM~g NO. APPR-X APPR-Y TYPE 2FD DEP-Z WID-R C-SP FR M M
50.4 23 BIDIAXGY 5 35 24 1.35
P1X/CX PI1Y/CY P3X/R P3Y CHN1 C(CN2 CN3 CN&
°o o 100 100
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Face Machining (TOP EMIL)
(Description)

A fixed circular shape is

programmed.

<Program Example)>

Roughness X757 ©

(0, Q)

TOP EMIL O 5

E-MILL 20.4
E-MILL 20.4

~ [y gﬁ
I\JED

—

?

7

PTN PiX/CX PI1Y/CY P3X/R
CIR 0 9

50

9 @ 0.101 \ 2

z g col
P3Y "CN1 (N2 CN3
¢ ¢ ¢ ¢

UNIT DEP SRV-~Z SRV-R BTM. WAL FIN-Z FIN-R

\d 2
TOOL NOM-¢ NO. APPR-X APPR-Y TYPE ZFD DEP-Z WID-R: C~SP FR

12

12,

-

CN4
e

12 0.094

1% 3,048

M

M
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Face Machining (STEP)

(Descripcion)

How to define an external and an internal

shape.

In the shape sequence, the external

shape should be inputted first.

external and internal shapes as fixed

and arbitrary, respectively,

<Program Example>

Define

Bottom
roughness <7 (2

(130, 130)

(80, 1200

(100, 100)

(120, 80)

{70, 70)

- UNIT ©DEP SRV-Z SRV-R BTM WAL FIN-Z FIN-R
STER 0 10 - 2 4 0 . 0.6
TOOL NOM-¢ NO. APPR-X APPR-Y TIYPE ZFD DEP-Z WID-R C-SP FR M X
R1 E-MILL 20.A ? ? CW GO1 10 12 t4 0,135
F2_ E-MILL 20.A ? 7 CW G0l & 12 16 0.448
PTN PB1X/CX P1Y/CY P3RR P3Y cNi N2 CN3 CNG -
1 CIR 100 100 00 ¢ ¢ ¢ ¢ o
FIG PTN X Y R/8 I J P CHNR
2 LINE 70 70
3 LINE 80 120
4 LINE 130 130
5 LINE 120 80
Note) TIf the second shape (intermal shape) is arbitrary, depress menu

keys

STARTING
POINT

and

LINE

in that order when inputting the

starting point.

Values displayed in blue indicates the starting point.
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% Face Machining (POCKET)
(Description)

The graph in which a fixed

shape contains both a corner radius

and corner C is to be programmed.

<Program Example>

« (100, 100D

Bottom
roughness

A\VAVAVAVAY::)

m UNIT DEP SRV-Z SRV-R BTM WAL. FIN-Z FIN-R
POCKET O 5 4 8§ 71 0.144 0.206
TOOL  NOM—¢ NO. A.PPR-X APPRZY TYPE ZFD DEP~Z WID~R C-SP FE M M
RT E-MILL 20.A ? ? CCW GO1 4.856 12 14 0.135
F2 E-MILL 20.4 7 7 CWil e 12 14ibass
FIG] PTN P1X7CX P1Y/CY  P3X/R° 23Y CNf CN2 CN3~ CN4
T SR 0 9 100 100 R20 C20 RI0 Cl9
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# Face Machining (POKT MT)

(0, 200)

(Description)

Define external and internal shapes

(100, 100}

@____.w

(100, 200}

as arbitrary and fixed, respectively. (-100, 100}

In the shape sequence, define the

external shape first. {-100, 0)

(200, 100)

The external shape is defined using

the graphic rotating functiom.

{0, -100)

(200, 0)

(100, -100)

Roughness /%7 @)

<Program Example>

(UNO] UNIT ©DEP SRV-Z SRV-R BTM WAL FIN-Z FIN“R
X PORTMI O 5 $ 3 2 0 0
(SNQ] TOOL NOM-¢ NO. APPR-X APPR~Y TYPE ZFD DEP-Z WID-R C-SP FR M X
R1 E-MILL 20.A ? 2 CH GO1 5 12 14 0.135
[FIG] PTN T~y “R/e T g P @t T T
1 *CW-SH & ® ? 50 50 4 'S *Note
2 LE 0 =100
3 LINE 100 -100
« OFE 70 0
5 PEP-EN
FIc] PN =P1£/CX P&/CY ?3}{/& ’PSY CN1 CN? CN3 ’crm
6 SOR o 4] 100 100
Note) Depress g}ﬁgg and C((%J .
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® Face Machining (POXT VLY)

(Description) _’//

In this program, both external
and internal shapes are defined as

arbitrary shapes.

(60. 100)

Bottom roughness

(100, 140)

(140, 100) D
{200, 100)

Q

(100, 60)
VW &
© : ' CL200, 20)
VAYAVS A B/<ﬂ.»o
(100, 0) (180, 0)
<Program Example>
O¥Q] UNIT DEP SRV-Z SRV-R BTM WAL FIN-Z FIN-R
XX PORKT 0 5 & 3 6 0.42 0.29

VLY
SRG TOOL NOM~g NO. APPR-X APPR-Y TYPE

ZFD DEP~-Z WID-R C~SP FR M M
GO1 4.58 12 14 0.135

R1 E-MILL 20.4 ? i W

F2 E-MILL 20.4 7 Fw

PTN X Y R/6 I J
) Cu-sH ¢ ¢ 100 100 100
2 LINE 100 0

3 LINE 180 O

4 CT- 70 2 20

5 LINE 200 100 N

6 DEP-EN ¢ @

@ 100 * 60 15.75’ ¢
8 LINE ~ 7 7 225

9 LINE 140 100 67.5 .

10 LINE 7 T2 112.5

11 LINE 100 140 157.5

12 LINE 7 2 22.5

13 60 100 €7.5

14  LINE ) 172.5

ol S Sl
P CNR
4 L
. L 2
*{NOTE)

Note 1) Circled numbers represent the s

tarting point.

—



3 Face Machining (SLOT)
(Description)

an arbitrary shape line-line

<Program Example>

<0,V100 | (100, 100}
%
o
2(4) e
7
/.

(0, M)

{100, 0)

Bottom roughness VWV 5

UNIT DEP
SLOT O 5

TOOL. NOM-4 NO. APP
E-MILL
E~MILL
PTN
TINE
fINE
LINE

TN

ojolo Nlmlm
ojo
—
o
OO v

9]
o
=]

o
o
—
o
(=]

|

mbum—*@gﬁgﬁg
g
ol

|

SRV-Z SLOT~WID 3TM WAL FIN-Z FIN-R

25 4 5 0.6 0.42
R~X APPR-Y TYPE ZFD DEP-Z WID~R C-SP FR M M
? 2 CW GO1 4.4 14 0.135
11 3@ e ToE
R/ J P CNR
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@ Manual Program liode
z

1 Dwell(5sec.)

I N

_30 e

40 -

10 |-

oG ©)

-60 -30 0 30 60 30 120 150 180

<Program Example>

UNIT  TOOL  NOM-4 KNO.
XX MANU-PRO E-MILL 20 A

ER{) Gl G2 DATAL DATAZ2 DATA3 DATA4 DATAS DATAG ] 14/B

19 X80 ¥0 230 100
2 1 ;{_——30 3‘:0.01

33 1B X0 zo 230

b4 D5

5 I 17 X3 x1o

6 2 X9 Y10 230

7 1 X120 Yo | -

8 91 - - '

9 3 18 X30 230 R0

10 1 17 X
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g

# Manual Program Mode (harical cutting)

D
(Description) ® ®
Pitch 25
@
Arc 360°
Zn L
/o
X
[NQ] UNIT. TOOL  NOM-§  NO.
X¥ MANU E-MILL 20.4A
PRO
Gl G2 DATAl DATA2 DATAI DATA4 DATAS DATA6 s M/B
1 0 9% X0 JQ 20 200 M3
2 1L 100 ¥-100 Z-20  F1000 .
3 2 L1100 ¥-100 Z-120 IS0 O £23
4 3 9L X0 <0 400 150 JO $42
5 Q4 00 Y100 Z20
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# Manual Program Mode( tool diameter compensation)
(Description)

G41  COMPENSATE LEFT
G42  COMPENSATE RIGHT

Gl G2 DATAL DATA2 DATA3 DATA4 DATAS- DATA6 S  M/B
1 9 8¢ X X0 20 . E3Q 1000 M3
2 L 4l &30
3 A i 104
b & 2100 &2,

5 1 X150

6 2 91 X-50. J~25.
7 L Q-

& 1 X-50. Y0,

9 2 . 3. 120

10 1 30 X150
1 1 X~100.

12 3 1-30. J=-25
13 L 2-100,

14 3 91 X50 s
15 1 229
16 20 X0 X0 20

' NOTE: A block without the move command, if any, will cause compensation

to be cancelled.
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ot 3.2 Unit No. Search Procedures
~ MAKE PRE-
PARATIONS Ready to prepare program
SELECT MENU Depress |MENU SELECT! key to display the following
menu and depress the menu key,
SEARCH
LINE UNIT DETAILED SHAPE UNIT
_ SEARCH | PROGRAM | rycer | wove | ™ASE | 1vrom COPY | COPY
; | Depress
SELECT MENU Depress |UNIT NO. SEARCH| menu key.
. UNIT NO.
SEARCH
. . LAST UNIT TOCL
- Smaacy | oS | SEARCH | SEARCK
_ Depress

[#“EEEBT UNIT Enter the unit No. to be searched, using ten
ER keys. Then, depress the [INPUT| key.

END
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3.3 Program End Search Procedures

MAKE PRE-
PARATIONS

SELECT MENU
SEARCH

Ready to prepare program

Depress the |MENU SELECT| key to display the

following menu.

Depress the |SEARCH menu key.

! ]
seanc | progray | LINE | UNIT

j i
ERASE | DETAILED | SHAPE

} INFORH

UNIT

cary

SELECT MENU

LaAST
SEARCH

(o]

i mﬂfi MOVE

Depress

‘Depress the |LAST SEARCH| menu key.

UMTT NO. LAST |

UNIT | ToOL
searc | FROSRAM | cpapcy | SEARCH | SEARCH
Depress

Depress the key.




——

3.4 Unit Name Search Procedures

MAKE PRE~-
PARATIONS

SELECT MENU
SEARCH

SELECT MENU

UNIT
SEARCH

\

\ SELECT MENU

Ready to prepare program.

Depress the [MENU SELECT| key to display the

following menu.

Depress the key.

LINE UNIT
SEARCH | PROGRAM INSET HOVE

ERASE

IHFORM

DETATLED | SHAFE ¢ UNIT
COPY ; COPY

< Depress

Depress the IUNIT SEARCHTvmenu key.

UNIT NC. LAST uNIT
SEARCH PROGRAM | gp,pen SEARCH

TaoL
SEARCH

i

Depress

Select the unit name from the following menu and

depress that key.

POINT

LINE FACE HAKUAL

MACH-ING | MACR-TNG | MACH-TNG | PRoGRaM | OTRER

WPC | OFFSET

ep | GROUP !

CHECK !

i

U

DRILLING

RGH GROR| RGH BCBI REAMING | TAPPING | BORING |BK~CBORE|CIRC MIL

T4 (3¢ (0|

CBOR~TAP

[ BORLRC ™| OORINE | BORING | GORLNG
T1 51 T2 32
LINE CTR|LINE RCT|LINE LFIJLINE OUT] LINE [H [CHMF RGT.JHMF LFT[CHMF OUT| ClME IN
FACE MIL|ToOP STEF | POCKET |jPCKY MT |PCKT VLY SLOT
EﬂLI‘.‘.ﬁ 3=-0
L s ] ) ‘SURFACE
O O 1 e o T OO
ROTETED | ROTETEZ nurzrzzl ROTETEL | PARALL.} | PARALL.Z | PARALL.3 | PARALL.4 | SHIFT(1/2)
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f-\h/
NOLMAL~1 | HOLMAL~2 | RULED-§ SHIFT(2/2}
sUB DRUM | PALL | PROCESS
MCODE | ppocran| TF | cuance CHG | INDEX | “cxp
END

NOTE t: The meau [GROUP cggCKT' is invalid here.

NOTE 2: Menus associated with options are valid whether or not

optlions are employed.
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3.5 Tool Name Search Procedures

MAKE PRE- Ready to prepare program.
PARATION

SELECT MENU Depress the |MENU SELECT| key to display the

SEARCH following wenu.

Depress the menu key.

; ; 1
LINE | UNIT | | beramen | smape { uwrr |
SEARCH | PROGRAM | myser | move § P™S% . nuvomu COPY | COPY |

Depress

SELECT MENU Depress the |TOOL SEARCH menu key.
TOOL : . : ; i
' bLast | (UNIT @ TOOL
SEARCH sEaRca | PROCRAN ! SEARCH | fSEARCH | SEARCH '

i

Depress

f .

SELECT MENU Select the tocl name from the following menu and

depress the key.

CHAMF. | BALL | OTMER | TOUCH HEXT
ENDNTLL | FACEMILL| oprorpp | ewDMTLL | TOOL | sensor NG TOOL | (1ya)

1
CENTER BACKSPOT BOMRING | BACX | curP | nexT
pRILL | DRIML | paepp | REMMER ¢ TAR | Tapt | aop AR | vACTUM (2/2)!

END

NOTE 1: NO TOOL| menu is invalid here.

NOTE 2: TFor a tapping toocl, the METRIC, UNFY, PIPE, etc.

must be specified.



3.6

Procedure for Inserting (Erasing) one line:

MAKE PRE-
PARATIONS

SELECT PICTURE,

Put the PROGRAM switch (with a key) in the
ENABLE position, then depress the [RESET| key.

&

Depress the[DISPLAY SELECT| key to display the

menu shown below.

(menu. key).

Then, depress the]PROGRAHl

SELECT MENU

WORN NO.
SEARCH

Y

INPUT WORK NUMBER

——

\

SELECT MENU
PROGRAM

A
CHANGE
MENU COLUMN

PUSITION | CIMMAND | GRAPHIC | PROGRAM| TOOL ‘rooL TOOL PAR DLAGNOS.
FILE DATA | LAYOUT
Is a program to be corrected displayed on
the picture?
WORS %0.| UNLT NO. | PROGRAM DETAILED | wPC MSR| FROCRAM
SHARCH SEARCH THFORM. FILE
Input a workplece number to be corrected.
WORK NO.|UNIT ¥O. | PROGRAM DETAILED | WPC MSR{ PROGRAM
SEARCH SEARCH INFORM, FILE

Depress the[MENU SELECT|key.
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¢

MOVE CURSOR

\

CHANGE MENU COLUMN

/

SELECT MENU
LINE INSERﬂ

Depress the CURSOR key and move the cursor

to the line to be inserted (erased).

Depress the|MENU SELECT key.

I
SELECT MENU

Y

PREPARE PROGRAM

END

SEARCH | - . LINE UNIT ERASE PETAILED] SHAPE UNIT
EAR FROGRAN INSERT MOVE [NEORM. COPY COFY

Depress the [INPUT] key.

Prepare the program to be inserted.

(This is not related to erasing.)

Note) Insertion in a unit is impossible.



3.7 Procedure for Moving a Unit

MAKE PRE-
PARATIONS

4
SELECT PICTURE

YES

PROGRAM TO BE
ORRECTED?

Put the PROGRAM switch (with a key) in the
ENABLE position, then depress the .|RESET| key.

Depress the[DISPLAY SELECT] key to display
Then, depress the

the menu shown below.

PROGRAM] (menu key).

SELECT MENU,
WORK_NO. SEARC

| A

INPUT WORK NUMBER

!

SELECT MENU

CHANGE MENU
COLUMN

POSITION | COMMAND | GRAPHIC | PROGRAM | TOOL | TOOL ToOL PAR | DEAGNOS.
FILE DATA | LAYQUT
Has the program to be corrected been dis-
played on the screen?
1

WORK NO.|UNIT HO. | PROGRAM UETAILED WPC MSR PROCRAM
SEARCH | SEARCH INFORM. FILE

Input a workpiece number to be corrected.
NORK 80.|UNIT NO, | PROGRAM DETAILEG | WPC HSR| PROGRAM
SEARCH | SEARGH INFORM, FILE

Depress the |MENU SELECT| key.
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SEARCH | PROGRAM |  LINE UNET | ppasg | DETAtLED] SHATE UNIT
e INSERT MOVE iwromn. | COPY coPY
SELECT MENU
) CNIT_MOVE A
i \
» INPUT Input the unit number to be moved.
ENIT NUMBER
; ‘L
— END




3.8 Procedure for Copying a Shape

MAKE PREPARATION

¥

SELECT MENU

SHAPE COPY

While a program is being prepared, the cursor has
entered in PTN at the head of [FIG|in peint, line or

face machining. Thus, the system is waiting for an

input. Or with the cursor placed at Gi at the head of

[SNO|in the manual program unit, the system is waiting

for an input.

Depress the [MENU SELECT| key and display the menu columm

below. Then, depress the |SHAPE COPYi.

SEARCH PROGRAM LINE
INSERT

UNIT
HOVE

ERASE

DETAILED
THFORH.

SHAPE
CoPY

UNIT
CorY

END

Input a unit number in which a shape to he

copled is available.
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3.9 Procedure feor Copying a Unit

MAKE PREPARATION

SELECT MENU

UNIT COPY

INPUT WORK NUMBER

3

INFUT UNIT NUMBER

&

Although a program is being prepared, the screen

is ready for input of a mew unit.

Push the|MENU SELECT |key to call the following

menu columns. Then, push ]UNIT COPY].

SEARCH |PROGRAM | Livz [ uwIT
INSERT | MOVE

ERASE

DETAILED
INFORH.

Copy

UBIT
CoPY

)

Input a work number of the program which has the

- unit to be copied.

Input a unit number for the unit to be copied.
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3.10 Procedure for Changing a Work Number

SELECT |PROGRAM Push the |[DISPLAY SELECT{key to display the menu
SCREEN
shown below. Then, push the [PROGEAML

POSITION | COMMAND |GRAPHIC |PROGRAN | fove | 700 | TRSL D | ewos.
¥ 1
SELECT MENU WORK 0. | UNTT HO.|PROGRAM DETAILEDT L om gy [FROGRAK
| PROGRAM FILE| SEARCE | SEARCH \ INFORH, Lz
]
enr BUBSLE | PROGEAR | ALL NG | TAPE
/0 | MUURBER| orpeer lpmasz | zRase e | /o |FROGRAM
SELECT MENU

[RENTHBER | t

CLEAR 0LD WORK
NUMBER AND INPUT

Push D for old work number and push [INPUT] for new
NEW WORK NUMBER

work number,

Example: Changing the work number 99 into 100

After inverting the menu by pushing

RENUMBER | menu key, push E,E,B,
[11.lo},[0] ana .

(8]
i
o
o



3,11 Procedure for Erasing Programs (all programs)

MAKE PRE- Throw the PROGRAM switch (with a key) to
PARATTIONS

the ENABLE position. Then, depress the

e [RESET key.

A

- SELECT PICTURE Depress the [DISPLAY SELECT] key to display
PROGRAM the menu shown below. Then, depress the

(menu key).

. POSITION! COMMAND | GRAPHIC | PROGRAH | TOOL 'I.:DOL TCOL PAR ‘DTAGROS.
FILE DATA LAYOUT

- A
SELECT MENU,
PROGRAM FILE WORK MO.[UNIT %0, | PROGRAM DETAILED | WPC MSR| PRGGRAM

SEARCH | SEARCH INFORM, FILE
A
SELECT MENU s

- CMI | RENUMBER| suasLz [ PROGRAM|ALL owe | Tarr | PROGRAM
PROGRAM ERASE I/ preece. | GRASE |ERASE e | e

- AW

) SELECT MENU To erase all programs

-
- ¥

- [INPUT WoRK NUMBER

Input a workpliece number to be erased.

4

— If INPUT Merely depress the [INPUT| key (to erase
all programs).

END




3.12 procedurs for Using the QT Interface

MAKE PRE~
PARATIONS

)
SELECT MENU
[PROGRAM

SELECT MENU
[PROGRAM FILE|

I

SELECT MENU
AT oo |

\ SELECT MENU /

SELECT MENU
I T

@

Connect the cable between the cassette deck and the

HC uni

t. Switch on the cassette deck.

Load a cassette tape.

Nepress the [DISPLAX SELECTJ key and display the
menu shown below, then depress the

(menu key).

T00L | TooL | TooL
POSITION| CO
10N| COMMAND| GRAPHIC| PROGRAM| /' oats | avage | PAR  |DTagNos.
| voRk %0. {UNTT NO. DETALLED PROGRAM
| sEARcH  jsEancy  |PROORAM R e S
i * BUBBLE DHC
T BUBBLE |pposRad | ALL TAPE
’ tio  (REWMBER| o iorer. | mRASE {ERASE e o | FROCRM
. LOAD SAV_E COMFARE CROCRAM
CIT=NC  |NC=-CMT HC=CMT ALL LOAD
1.| LoAD puts cassette tape information in the
CMT+NC NC unit.
2. | SAVE saves NC Information on the cassette
HC+CMT tape.
3. JCOMPARE checks that the NC information: is the
NC=CNT same as the cassette tape information.

4. T PROGRAM]|
ALL LOAD.

puts all the program information only
on the cassette tape in the HC unit.

PROCRAM

TOO0L
DATA

TOOL
FILE

PAR

OFFSET

WORK
OFFSET

ERASE

START

Select either [PROGRAM| |[TOUL DATAL |TOOL FILE| [PAR,

|[TOOL. OFFSET]| or| WORK OFFSET].

tiie cursor will move.

case of

[PROGRAM ALL Loap| .
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Depress the menu key and

These are unnecessary in the



INPUT

SELECT MENU
START

OPERATE

END

(1)

(2)

(3)

(4)

PROGRAM (16 sets)

Input a work number and depress the
key.

TOOL DATA (4 sets)

Input a drum number and depress the

INPUT| key. * See note below.

TOOL FILE, PAR, TOOL OFFSET and WORK QFFSET

.(1 set each). Depress [1]and [INPUT].

This is unnecessary in the case ofIPROGRAM

ALT LOADl.

FROGRAM

TOOL | TOOL | PAR[toq ([wosx |ERASE START
DATA | FILE orrserlorrser

A

During the operation, menu key [START| is

displayed inversed without going out. )
At the same time when the program has ended, the

START| menu key dieplayed as inverted will go out.

NOTE : In the case of a drum changer, input a drum

numbex.
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3.13 Group Check

a program.

MAKE PREPARATIONS

3

SELECT PICTURE

PROGRAM

WHLICH

PROGRAM TO BE
CHECKED?

YES

SELECT MENU

WORK NO.
SEARCH

INPUT WORK NUMBER

SELECT MENU

MOVE CUREOR

i

SELECT FICTURE
| GROUP CHECK]

&

Depress this menu to check a shape in basic coordinates while preparing

Throw the PROGRAM switch (with a key) to the ENABLE

positi

on. And depress the

Depress. the

key.

ISPLAY SELECT| key and display the menu

D

below. Then, depress the (menu key).
TOOL TAoL TOOL
POSITION | COMMAND| GRAPHIC| PROGRAM FILE DATA LAYAUT PAR DIAGHQS.

Has the program to be checked been displayed on the
picture?

Depress menu key [WORK NO. SEgggﬂl.

WORK HO. [UNTT Mo, DETAILED PROGRAH
SEARCH  |SEARCH [T POGRAM o, | PG MSRY eriE

Input a workpiece number co be checked.

Depress menu key [PROGRAM] .
WORK MU, [UNILT NO. DETAILED ' PROGRAM
SEARCH |SEARCH |FROGRAH mrons, | 0 TSR] ErLe

Depress the CURSOR key and move the cursor to the

machining unit position at which the following menu
is available.

Depress menu key IGROUP CHECQ .

RN
MACH- NG

LINE
MACH~ ING

FACE
HACH~ING

MANUAL
PROCRAM

OTHER

OFFSET

CHECX

1
GROUP l
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[

l

SELECT MENU

| CHECK START |

A

SELECT MENU

1

l

A

SELECT MENU

[ NEXT GROUE|

SELECT PICTURE

END

Depress menu key I CHECK'SIABI I .

i CHECK  |NEXT CHECK SHAPE  JIMSPLAY [COURD CHECK
'L START  |GROUP STEP ERASE MODE OFFSET END
p

Shapes from the hed of the program to the subsequent
basic coordinates are displayed on the picture.

CIECK NERT CHECK SHAPE BISPLAY |COORD CHRECK
START (GHOUP STEP ERASE MUHE OFFSET END
A A A A
(1) @ 3 W

{1) |CHECK STEP! Every time when this key is depressed,

a shape is displayed in steps.
(2) JSHAPE ERASE[ Depressing this key will erase the
shape being displayed.
(3) Depressing this key will permit select-
géEELAY ing a plane displayed. (See "Graphic
z Display" in-Operating Manual,)
(4) |COORD OFFSET| Depressing this key will permit changinz
a display viewpoint. (See "Graphic

Display” in Operating Manual.)

Depress menu key JNEXT GROUP .

CHECK  [NEXT CHECK . SHAPE [DISPLAY |COCRD CHECK
START |GROUP STEP ERASE MODE OFFSET . END

Shapes from the next basic coordinates to those after
next are displayed on the picture. Every time when
this menu key is depressed, shapes can be checked one
after another in basic coordinates.

The system will not operate unless the following basic
coordinates are available.

NDepress menu key |CHECK END!.

!
i CHECK  [SEXT CHECK SHAPE |DISPLAY (COORD CHECK
| START  |GRouP STEP ERASE MUDE UOFFSET END

" Then, the display will return to the status before

jGROUP CHECKI on the program picture is depressed.
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3.14 Unit Check

(1)

Checking a Unit =+ |[CHECK

The]:::ggi menu key is located at the end of the POINT, LINE and FACE

SHAPE input menu array. Depressing the key
entering each shape will change the program picture over to the CHECK

picture.

" And the shape will be drawn om the X, Y picture. (In the

case of point machining, it is necessary to depress the [CHECK|and then

the toq.

(Example)
PIN Z X Y ANl ANZ Tl T2 F M N P Q
1 CIR -20 0 o0 0 + 50 & &6 ¢ ¢ ¢

*okk YK, PROGRAM NO. 1 *wk

- PoINT L 1Nk —— SQUAREworo GUTD . " CIRCLE 2RC CHORD
N MR et _._+_,_|++ SHAPE
+
+ +

AT IIN s CHECK

B I RE S P

-+ END

?

CONTINUE will cacse the display to draw a spot machining shape as
illustrated below.
CHECK |[SECTTION-
CHECK
Depress the CHECK .




. @
. SN iasoeas T T T T T T TR 6saes
| 00000 00000 “l
| ©) @) Q0000 T
- | © © 00000 |
o © ©0 00000
| 00000 00000 |
- I |
| © © O © O |
! |
| © o o |
|
| © © © O |
- l
| @) '
| © © e
- || -18.816 ® © © ° ) 4B
|| -126.923 x 125. |
T T L T T e e e T T T e s o
- In the automatic mode, depress |CHECK} and the scale will be auto=
matically set so that the graph defined in the program will appear to
the full size of the picture.
= HECK END| will cause a return to the originai pieture.
— (ii) Checking a Unit + [SECTION CHECK|
ISECTION CHECK| displays the development of tools for point machining.
Only in the automatic mode and for XZ coordinates. Depress the
— last key of point machining menu, and memu ICHECK| and |SECTION CHECK |
will be displayed. Then depress [SECTION CHECK| key and the same menu
as |CHECKX| will be displayed.
e Depress |CHECK CONTINUE[so that spot machining unit tools will develop
_ by turns on the picture.
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{' 20,833 T T T T T T T
I 0 X
I
I
|
I
|
| AN ’
I
I
I
I
| |
I
I ~L
l A
|
WNO. 9999
UNO. 1 BORE 82
HOLE=¢ HOLE-DEP
SPOT : 10.
DRILL 24, 45.794
E-MILL 24, 50.
E-MILL . 44 . 20.
- BORING 30. 50.
BORING 50. 20.
GHE - " s,

CHE-M 5.

Colors change from process (teol) tc process (tool).

Depress |CHECK STEP! and the display appears for each tool.
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3.15 Background Programming

Background programming means the preparation or edition of another
program when machining is being executed according to a program. To
avoid adverse effect on the program executing the machining, the

following limitations must be observed:

i} A background program to be prepared should not be the program
currently executing the rachining. It should be either the
lowest program belonging to the program memory(Note 1) or an entire-
ly new program (Note 2).
Example:

Program memory

wNe. 1 Background programming impossible
WNO. 2 (green)
WNO. 3

blocks WNO. 4 -—Background programming passible
- (blue)
Vacant Area allowing background programming

area

ii) The capacity in which background programming is possible is equi~
valent to that of the vacant area of the proéram memory.(Saee the fipure
above.} For example,if the vacant area of the RAM is 10 blocks,

the capacity of background programming will be also 10 blocks.

Note 1) The program memory means memory area to hold programs in the NC,

2) A program whose work No. is blue on the program management
display allows background programming.

If work No. is greenm, that program can not be prepared as
background program.
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iii) When using a bubble memory, the bubble memory and program memory
will automatically exchange (transfer) programs between them in
the course of machining if sub~programs for the main program
currently engaged in machining are located in the bubble memory.
In this while, the status of the program memory is so unstable
that background programming is inhibited.
programning is inhibited by the alarm which is given immediately
when programs are exchanged (transfered} between the bubble

memory and program memory during background programming.

{(Before transfer)

Progran memeory

SUB PRO WNO. 3

F—Being machined

WNO. 1 {background
e —— programming
inhibited)
WNO, 2
Background
programming
: inhibited
WO, 3 \\
Background
Vacant area programming
possible

(During transfer)

Program memory

SUB PRO WNO, 5
iWNO. 1

|1

“lprogramming

" Next

- ———

' WNO. 5
| R .1

BE —h Am e e e e e e

Vacant area

Being machined

Background

inhibited

machining

Transfer

Bubble memory

That is, background

Bubble memory




Supplement

L

In case the size of the entire machining programs does not exceed 580
blocks, no programs will be transferred between the bubble and program
memories, if machining is started after transferring all the machining
programs to the program memory. In this case, background programming

is not inhibited at all because the memories are stable.

In case the gize of the entire machining programs exceeds 580 blocks,

as many machining progfams as possible should be transferred to the program
memory by WORK NO.SERCH before

machining time until starting of transfer of machining programs

starting machinimg so that the

between the bubble and program memories may become the longest. In this
status, background programming will be possible 30 long as.no programs

are exchanged between the bubble memory and program memory.

Example: Sub Sub

Main vid

WNO. 10 - WNO.100

O 1 - Prggram memory

o a 9 2

9

a

Bubble memory

In this case, no program is transferred between the bubble memory and

RAM until the WNO. 200 sub-program is called.

1f MOt {optional stop) prepared with the M code unit is provided in
front of the sub-program unit used for calling a sub~program to be
transferred from the bubble memory before starting machining, back-

ground programming will not be inhibited abruptly because the optional
stop is effectivae,

After optional stop, machine operation or programming may begin.
When machine starts operating, continue programming by one of

the following process.
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a) Continue programming but under a different program number.

When completed, under a third program number, copy the

previous 2 programs.

b) Under a different program number, copy the program data

and continue programming until completed.

OPTIONAL STOP

~
A
OPTIONAL STOP
44 i
WO UNTF ICATION
B . 4
— A ! B '
1 1
] !
WNOX &
C
Iy
WNO XO
QPTIONAL STOP
WHOX X
A OPTIONAL STOP
{ WNOX &
A i B
(WHO RO .
: !
A i B ! C
COPY ) : =
COFY N J
COPY
3. Programs in the bubble memory canmot be displayed for the

purpose of preparing a background programming.

4, Systems with bubble memory cannot perform shape check of a

program during background programming.
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4., MAZATROL M — 2 COLLECTION OF PROGRAM EXAMPLES

In the text, the following should be taken for engagements:

v D represents an operating key. (a push button on the control panel)

INPUT|, for example, signifies that the [|INPUT

key be depressed.

(2) I:::I. represents a menu. The term, menu, means the nine selectors

displayed in the lower part of the picture.

» for example, signifies that the yellow

displayed under the

PROGEAM| be depressed out of the menu selectors displayed

in the lower part of the picture.

(3) The term, message, means a question displayed in the lower part of

the picture.

‘//-———-Message

MATERIAL <MENU>?

CAST | DUCTTLE |CARBON | ALLOY | STAINLES COPPER
IRN | CAST | STEEL | STEEL | steer | ALMINIUM 1oy OTHER
RN
\
MENU

(4) The term, cursor, means an oblong frame flashing on the picture.

The position at which the cursor is placed is the point at which

data are to be set.




@ \—F’
In the present NC system, it is necessary to register applicable tools .
(tools in hand) before preparing a program.
The tools to be registered are four types, i.e,, E-MILL, F-MILL, CHAMF cutters
and BALL ENDMILL. -
Registering tools beforehand is called "TOOL FILE"
In this example, thereforé, file tools first of all after switching on -
the machine. _
(1) How to switch omn: -
Depress the QD in the upper left of the control panel. _
Next, validify the program rewriting key~switch. (If it remains
invalid, no program can be erased or rewritten.) —
(2) TOCL. FILE:™
To file tools, change the display over to the TOOL FILE picture, -
DISPLAY | :j -
SELECT , TOOL FILE| .
Thus, the TOOL FILE picture has appeared. Depressing the [;j will
cause the cursor to appear at @ . Entering data will sequentially -
move. the cursor to the right. -
Carry out operations in accordance with the program sheet given on —

the next page.

Operation @ thru @ will cause the picture to display:

"F-MILL 100A 4 CBD 4 6 + "

Likewise, operations @ thru will cause the picture to
display:

"F-MILL 100B 4 CBD n.8 6 4 "

.

Subsequently, set data from No. 3 and on similarly.



@

TOOL FILE Picture upon Completion

I¥o.

TOOL

NOM~-@ MIN-@ MAT DEPTH NO. ANG No. TOOL NOM~@ MIN~@ MAT DEPTH NO. ANG

I~ 1 @r-uie @iooa + Qe @i B ¢ 17
2 @®rF-vmL Doos + Bcen Do.s@e + 18

| 3@ e-MILL 42 28A + (Juss 22 2+ 19
4 {9 cHF-y 25 (317 HSS @ 2 €9 45 20
9 21
g 22
|’ 7 23
3 24
| 39 25
[ 1¢C 26
iJ-T 27
E 12 28
™13 29
|g,& 30
5 31
| 716 32
b
ok NOTE: (NO.) is not actually displayed in the picture. This number
represents a program sheet number. That is, 1f the cursor is
positioned there, carry out the operation corresponding to chat
- number and data will be displayed.
- The same applies to any piccure subsequencly displayed.
- NOTE: Because the tool file contains very important data on programming and
_ tool layout, automatic determinants for the program must be newly set
and tool layout must be newly @xecuted if any data regiscercd on this
= picture is changed.

\\




NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION

1 WHICK TYPE OF TOOL <MENU>? FPACEMTILL Select a tool name,

2 NOMINAL DIAMETER ? ,E)] ,EI . Enter a mominal diameter.

90 TOOL 1D CODE <CODE> ? A Ente-:r a s'su_ffix (to identify tools with
an identical diameter). (Select menu)

3 TOOL. MATERIAL <MENU> ? IWCARBIDEI Enter a material of the tool
(Select menu)

4 MAX. DEPTH OF CUT ? ’ i;iz\;azcz?ximum Z-axial cutting

5 HUMBER OF TEETH ? [EI, Enter the number of teeth.

6 WHICH TYPE OF TOOL <MERU> ? PACEMILL See 1.

7 NOMINAL DIAMETER 7 ,IEI,IE', .! See 2,

7t | TOOL ID CODE <CODE> ? B See 27,

8 TOOL MATERIAL <MENU >7 CARBIDE Enter a material of the tool,




a—

NO. PROGRAM MESSAGE OPERATTON MEANING OF OPERATTON
9 MAX. DEPTH OF CUT ? [-1.[¢l, See 4.
10 NUMBER OF TEETH ? 6], See 5.
11 WHICH TYPE OF TOOL <MENU> ? ENDMILL
12 | NOMINAL DIAMETER ? [2].[8]. [mnevT]
12' | TOOL ID CODE <MENU> ? N
13 | TOOL MATERIAL <ENU> ? Jnssf
= do, = '
14 WHICH TYPE OF TOOL <MENW> ? gmn
Is {(NOMINAL DIAMETER omitted) ” INP—UT Enter the minimum diameter of a

MINIMUM DIAMETER ?

chamfering cutter,

@



FEN

OPERATION

NO. PROGRAM MESSAGE MEANING OF OPERATICN
MAT (material) “NO {(number of teeth) | Enter a chamfering cutter cutting
16 5], [meur

omitted)
CUTTER ANGLE 7

edge angle (in degrees)




e

Te

o Program Examples

Three program examples shown below are provided. They have their

respective meanings and become more difficult in the order of No. 1

thru No.

3.

No. 1l: Basic Shape

Q

No. 2: o

No. 3: o

[s)

0

With machining classified by pattern, all necessary tools are
determined by selecting a pattern.

A face milling path is also determined automatically with TYPE
and SHAPE.

A feed circumferential speed and a feed are automatically
determined by selecting materials of the work and of the
cutting edge.

Drilling is also facilitated because it is classified by

pattern.

For tapping, up to the lower drill is automatically determined.
Apn irregular drilling pattern can be easily; treated too.
The cycle of a drill is also automatically determined accord-

ing to a drill hole depth,

According to the roughness of a face to be machined, rough
finishing is carried out. Both depth and width to be cut
off are automatically determined.

Any shape that cannot be represented by a machining pattern
can be freely added.

For one machining plural shape patterns can be entered.
However, there is no tool path. (Jigs and tools can be
checked for possible interference.) ’

Up to the lower hole to be bored (BOR-B) 1s automatically
determined.

Chamfering can be carried out easily too.

Examples have been selected so that the above-mentioned features can be

easily gathered.

They are so designed as to be programmable if you follow the steps in

the operation frame of program sheets.



If the (INPUT| only is specified in the operation frame, the same will

result alsco from depressing g .

<

If a wrong numeral key has been depressed (without the [INPUT| depressed

yet), depress the |CLEAR| and re—enter a correct value.

If a wrong menu key ( ) has been depressed, or if a wrong numerical
value has been entered (with the [IN’PUTl depressed after the numeral
key) , return the cursor by h and operate anew.

To erase an inputted numerical value, depress B and .
The portion underlinmed in the picture is the position where a numerical

value is to be inputted or a menu key is to be selected.



WORK NO. 2

90
//f////ff”"*‘#ﬂ#”w_i:;-—~:::::::::::::::: 5-M8 TAP

Blank shape

Wa
AV
"

15

Program zerc point

(Assumed
starting point}

' Blank shape

. .-

]

o
b
<l

{
25
5"

A

MACHINING PROCEDURE
o (1) MILL FRONT FACE

(2) END MILL ON THE SIDE
(3) TAP M8



WORK NO. 2
MAT INITIAL-Z MULTI MULTI PITCH-X PITCH-Y \
ODE
0 CBN STL 10 (D OFF * + +
UNC| UWIT X Y 0 A 4
1 WPC-1 =100 -200 g =350 _0_
UNO| UNIT DEPTH SRV-Z ‘SRV-R BTM WAL FIN-Z FIN-R
2 F~MILL 0 _é___ L ‘l_ $ 0 L
SNO| TOOL NOM-$ NQ. APRCH~-X APRCH-Y TYPE ZFD DEP-Z WID~R C~SP FR M M
? ? -
RL F-MILL 100A 7 2 Y BI-DIR #4 5 70 24 1.35 §_
FIG| P1X/CX P1Y/CY P3X/R P3Y CNL CH2 CN3 CN4 -

WCIR @0 @0 @8 + &+ ¥

UNIT DEPTH SRV-Z SRV-R RGH CHMF FIN-Z FIN-R
@3®Lwomnze @26 ®s @1 ¢+ o 0

SNO| ToOL NOM-@ NO. APRCH-X APRCH-Y TYPE ZFD DEP-Z WID-R C-SP TFR MM

R1GDE-MILL (D) 208 (9 7 2 @W@co@2 ¢ @140.12 e

FIG| P1X/CX PLY/CY B3X/R P3Y CNI CN2 CN3  CNG

CIR ] o) 75 + * + + L J
UNO| UNIT NOM- MAJOR-@ PITCH TAP-DEP CHMF CHP
sy rar @me @8 D12 @2 AL B0

TOOL NOM-¢ NO. HOLE-¢ HOLE-DEP PRE~DIA PRE-DEP RGH DEPTH C-SPFR M M

Azl

g2

1. CTR-DR 20 10 + + * * + 20 0.2

2. DRILL 6.9 6.9 @33.25 * +@pcx1 13.45 27 U086 8

3. TAP M8 8 26 » + + PL.25 38 125 g
PIN 2z X Y ANL aNZ TL T2 F M X P _Q R

LB R D@45 O 45 @06 90 D30 @ss oD 2693690691690

UNIT CONTI.  NUMBER

\ ° = o 0 Y.
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NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
Ugo N~ 4th line (-le ) are
omitced, See WORK NO. 1.
1 PATTERN OF FIGURE <MENU> 2 CIRCLE Enter a machining shape. (circele In the
cxample)
, ¥ coordinate value of machining shape
2 CIRCLE CENTER X ? ¥ : & p
[:]’ INPLY center ’
9 CIRCLE CENTER Y ? 0 Y coordinate value of machining shape
» [INPUT center
Enter a radius. (In the example, the
4 CIRCLE RADIUS R 8 ’[:]' INPUT radius 1s 75. This 1is, however, a
Finished size. Therefore, enter 80,
with cutting allowance of 5 mm in UNO
3 taken into account.)
5 SHAPE
POINT CUTTING PATTERN <MENU> ? END End of a machining shape definition
6 | MACHINING UNIT <MENU> ? LINE Select a machining unit
MACH-TING & :
. LIRE oOUT
6 MACHINING UNIT <MENU> ? [:k) Select one of LINE/MACH-ING units.
(1lne out machining in the example)




NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
DIST: WPC-Z = 0 TO FIN. SUBFACE ? . Distance between program zero point
7 21, » | INPUT :
and bottom to be machined (depth)
{In the example, the thickness is 25 mm.
Since the side is cut off, however,
take an allowance of 1 mm.)
8 Z AXIS STOCK REMOVAL ? [Ej,[:], INPUT Z axial cutting allowance
9 X/Y AXIS STOCK REMOVAL ? [Ej, INPUT Radial cutting allowance
10 SURFACE ROUGHNESS <MERU> ? | i Machined face roughness.
- INPUT
11 FINISH ALLOWANCE-Z 1 Determine rough and/ar finish machining
Tool name (questioﬁed in the menu
> ENDMILL
12 | WHICH TYPE OF TOOL <MENU> ? [ input| or [ENDMILLT though aatonatically determined)
13 NOMINAL DIAMETER :E],[:], INPUT Tool diameter (nominal diameter)
13! TOOL FILE CODE <MENU> 7 4 Set a suffix
APFROACH POINT X, AUTO-<MENU> ? AUTO [‘“:::] (Depross [inpur] Determine an approach point
14 * SET INPUT vhan the

APPROACH POINT Y, AUTO+<MENU> ?

H

CUrpor Cames onto
APPROACH POINT-Y.)

{(automatically determined)

- FIG s
The 8 : 1 .
he 8th line CIRC s omitted

See@—@.




WA
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NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
CW CUT Cutting method (In the example,
9
15 CUTTING DIRECTION <MENU> ? go on machining in the CW direction)
16 FEEDRATE-Z, <MENU > OR < DATA > 17 RAPID Z-axis drection feedrate selection
GO0
AUTO Z-axial cutting stroke per cycle
17 DEPTH OF CUT, AUTO»<MENU>? SET (automatically determined)
I 1
1g | CUTTING SPEED, AUTO-~<MENU> 7 HSS g;:g:ﬂfi;g’;tgiegzig {automatically
P 2 <MLNU> ?
FEEDRATE, AUTO+<HENU AUTO automatically determined.)
: ) FLOOD
19 M CODE ? 08
_ cooLant |, LINPUT
(Depress the |INPUT|when
the cursor comes to the
second M code.)
POTNT
20 HACHTINING URIT <MENU> 7 MACH-TNG
TAP
20" MACHINING UNIT <MERU> ? §
METRIC Tap nominal diameter
2 TYPE <MERU> ?
1 TAP E <NE THRD (M) (Select a metric thread.)
21' | NOMINAL DIAMETER ? , INPUT Tap diameter
The Bth line FIG i omicced 8 () ()
CIRC - oee - .




NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
Tap outside’ diameter (automatically
22 (ACTUAL DIA. OF TAP ?) (1 INPUT]) determined, with (20) and (20')
selected)
Tap thread pitch (automatically
23 (PITCH ?) (| INPUT}) determined) ‘
{Enter in rase of a fine thread.)
i , Screw depth (work thickness
TAPPING DEPTH ? 2 IEI
24 ( ) . » [ INPUT 25 mm + piercing allowance 1 mn)
25 CHAMFER WIDTH ? 1], | INPUT Chamfering at the mouth of tap
25' | CHIP VAC. CLEANER <¥: 1, N; 0> ? 0 [, | INPUT
Note 1:

1 "3 are ‘;'gigtzg'at”?gpthe T " (A) Tap bottom hole drill depth is
cursor pos L BLLE automatically determined deeper.
depress for any of AUTO (B) Drilling cycle, high—-speed deep hole
CTR~-DR, DRILL or TAP. drilling cycle and deep hole

: drilling cycle are determined
automatically according to a
drill hele depth.’
Enter a point-machining shape.
26 POINT CUTTING PATTERN <MENLE 1 SQUARE (Select SQUARE.)
0 Coordinates between program zero point
27 | 2 VALUE OF WORK SURFACE ? :] INPUT wlth Z = 0 and face which a point is to
be machined (in the example, Z = 0,
because the program zero point surface
is flush with the machined point face.)
The 8th line ::s{, is omicred. See (D - (5.

—~—
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NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATTON
I8 STARTING POINT X ? _ I:I H u X coordinate value of square starting
o 4 ” INPUT point (first hole)
29 STARTING POINT Y 7 _ n EI I Y coordinate value of square starting
” ? REUT point (first hole)
Angle formed between first point ax(:ray
: of square and X axis (in degrees) (In
30 ANG OF START LIN FROM X AXIS 7 0|, | INPUT the example, 681 = 0, because they are
in parallel.)
N ) Angle formed between first and last
31 ANG BETWEEN THE TWO LINES ? 9 ;. INPUT arrays (in degrees) (In the example,
82 = 90.) (See illustration below.)
N (Example) a
0, —X
32 PITCH/LENGTH OF PATTERN AN1 ? 9 |E| INPUT Point pitch in first array
? ? (45 in the example)
33 PITCH/LENGTH OF PATTERN AN2 7 4 H Point pitch in the second (last) array
” INPUT (45 in the example)
0 with T1 and T2 in (31)and (32)
. 1teh
34 | T1 & T2<PITCH: O, LINE LENG.:1> ? | [0], [TneuT] P I P15 Tn (31) and (32)
specified in length
35 | NUMBER OF HOLES IN LINE ANl ? 2 INPUT Number of holes on the first array
’ (2 in the example)
36 NUMBER OF HOLES IN LINE AN2 7 3|, | iNPUT Number of holes on the 2nd (last) array
(3 in the example)




9wy

: Initial point return

NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
0 with four holes at corners :
' machined (0 in the
37 OMIT 4 CNR. EX SPT <Y:1, Wi0> ? E INPUTI 1 with no hole at the example)
corner machined .
0 with the first hole
. machined (1 in the
38 | OMIT SPT MACHINING <Y:1, N:0> % : INPUT 1 with the first hale example)
not machined
SHAPE
POINT CUTTING PATTERN <MENU> ? "END
. Return point level selection
RETURN POSITION <INIT:0, R:1> 0:Rpoint (parameter: BS2) return
39 fo],[meur

| is omitted,
5




WORK NO. 3

2 $13 Drill holes pierced - .-
i
(=]
-
ol
(2% ] =r]
Blank shape
8 0 o
90
Blank shape ) ! $ 53 5
\. . N . - [ il
1l A — V4 Z=0
1
Ol sz L_wgi_“mm____L 4|
( (l ] =)
' I L -
' | Ly ‘ |
H I
} |
<] MACHINING PROCEDURE
©33.5 ‘ (1) MILL FRONT FACE

(2) MILL END ON THE SIDE
(3) DRILL @13 HOLES

(4) BORING $23.5

(5) ENDMILL ®55-

4-27



WORK NO. 3
MULTT \
m INITIAL-Z MODE MULTI PITCH-X PITCH-Y i
CBN STL 10 OFF » * >
- UNIT £ Y q z 4
WPC-1 -100 -200 0 =300 O
UNO | UNIT DEPTHSRV-Z ~ SRV-R  BTM WaL  FIN-Z  FIN-R
2 F=MILL O 4 + 1 + 0 *
[SNO| TOOL NOM-@ NO.APRCH-X APRCH-Y TYPE  ZFD DEP-~Z WID-R C-SP FR M M
RL F-MILL 100A 7 2 X BI-DIR & 4 70 24 1.35 8
[FIG| PLX-CX  PLY/CY P3X/R P3Y CNL CN2 CN3  CN4
SQR 45 =65 45 65 RO RO RO RO
- UNIT  DEPTH SRV~Z SRV-R RGH CHMF FIN-Z FIN-R
LIN-QUT 21 21 5 R 0.6 0.6
m [SNO] TOOL NOM-@ NO. APRCH-X APRCH-Y TYPE ZFD DEP-Z WID-R C-SP FR M M
RL E-MILL 304 ? CW Go1 20.4  * 16 0. 448?_
F2 E-MILL 30A 7 E W co1 ¢ * 18 0.2298
PTN X Y R/0 I J P CNR
@L QLINE B®-=403 0
2 QLINE @-40® 2 @30 up
0w Qud:in 0o GO
4  LINE 40 7 7 90 DOWN
s W % 7 B0 0 0  DOWN
6 LINE 40 0
UNIT DIA  DEPTH  CHMF
4 DRILL. 13 21 1
TOOL NOM—# HOLE- HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR M M
T CTR-DR 20 15 + * * + . 20 0.2 8
2 DRILL 13 13 21 * +  DRILL T2l 25 0153 8
| FIG | BTN Z X Y ANl AN2 T1 T2 F M N P qQ R
I PT- 0 =25 40 + & + + # ¢ & 0 O0¢
2 PT 0 25 =40 » *+ ¢ o+ 0T 07
UNI'I' DIA  DEPTH CHMF WAL 5ut
5@9BoReT149 33.5 @) 20 EDo €D2
TOOL  NOM—$ HOLE~$ HOLE-DEP PRE-DIA PRE~DEP RGK DEPTH C-SP FR M M
1 CIR-DR 20 10 ¢+ * * A 4 20 0.2 8
2 DRILL 27.5  27.5 21 * *  DRILL T27.5 25 0.2528
3 BOR BAR 33.5 33.5 21 * 0 2 T3 74 0,144 8
[F1c] pTV Z X Y ANl aAN2 TL T2 F M N P q R
1 PT 0 0 0 * + + * + ¢ + 0 0o 0
UNIT DIA DEPTH CHMF  BTM PRE-DIA CHMF
6QYCIRC MIL@Y S5 @5 @@L @1 @ 33.5 @1
| SNO j TOOL NOM~@ HOLE-$ HOLE DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR MM
1 GO E-MILL ;_cm%ss 85 833 .5 ’@181:15 a 170 282%8
2 (39 CHMF 30a &1) 999 0 0.3 g
3 7 CHMF 304 55 5 33.5 7999 + 0.3 g
PTN Z X Y ANL AN2 TL T2 F Q R
1 PT 0 00 + * ¢ » o 0 o 0 0
UNIT  CONTT.  NUMBER
END o 0

K?

——
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NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
- (W80 ] (up to 6th 1ine)
3 are omltted.
See Work Nos. 1 and 2
1 FINISH ALLOWANCE-Z 1 { INPUT
FTHNISH ALLOWANCE-R ? INFUT
E~-MILL 1s omitted bhelow.
- Machining shape
'E, F LG < > I =
2 PATTERN OF FIGURE MENP ? ARBITRY (arbitry in the example)
3 | POINT CUTTING PATTERN <MENU> ? LINE Select a shape. (The first, however,
represents the starting point.)
_ X coordinate value of starting point
4 COORDINATE X OF FIGURE ? j.,@, INPUT (point (&) in the fipure)
5 COORDINATE Y OF FIGURE ? [:], INPUT Y coordinate value of starting point
Subsequently, no entry is required.
‘s, Therefore, depress the [§] and shift to
the lower line.
6 | PATTERN OF FIGURE <MENU> ? LINE Shapes trom (B) (straight lire in

the example)
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HO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
7 COORDINATE X OF FIGURE ? i - ,,@, TNPUT X coordinate value of point (B)
Y coordinate value of point ® ( may
8 COORDINATE Y OF FIGURE ? ? by entered unless this value 1is
displayed on the picture.)
- Angle formed befween stralght line
9 ANGLL [‘ROM X AXIS ? 9 ;‘E: INPUT @ > @ and X axis. (]l'l. degree)
» » Skip the cursor over I and J:
Set a modifier. (The modifier should bhe
10 INTERSEC.PT LINE-CTR <MENU> ? UP specified if there are a certain number
of crossings.)
s‘; Move the cursor downward.
CH ARC
. . Shape (B) + (©
<
11 PATTERN OF FIGURE <MENU> ? O (CW arc in the example)
12 | COORDINATE X OF FIGURE ? 41, 0], | INBUT X coordinate value of (C)
13 | COORDINATE.Y OF FIGURE ? ? Y coordinate value of (C)
14 | raprus R ? | 6 ,| 0|, INPUT Radius of are (&) + (©
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NO. PROCRAM MESSAGE OPERATION MEANING OF OPERATION
15 CIRC., INTERPOLATION CENTER X ? 0 |, | INPUT X cocrdinate value of arc center
16 CIRC. INTERPOLATION CENTER Y ? 0 INPUT Y coordinate value of arc center
?
17 INTERSEC.PT LINE/CTR<MENU>? up Set a modifier
Move the cursor downward.
\‘, {Subsequently, set ®+®+®
— in that order.)
Likewise, proceed to (Before IUNOLafter completion
4~ & |of [Fgph? [PHARE
3 | END
‘ UNOl A I UNO I
4 2 are omitted,

18 MACHINING UNIT <MENU> ? POINT Machining unit.

MACH-ING
18 MACHINING UNIT <MENU> 7 BORING Enter polnt machining unit

=]}
18" } MACHINING UNIT <MENU> ? BORING Enter classification in boring unit
=

19 | MOLE DIAMETER ? EI,,I],I 5 I, INPUT Boring hole diameter
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NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION
20 HOLE DEPTH ? 2 [__O__l INPUT Boring hole depth.
Stroke of chamfering at the. mouch

CHAMF H 0 INPUT 8 u
21 IAMFER WIDTH ? ’ (without chamfering in the example)
22 WALL ROUGHNESS“ <MENU> ? m Roughness of boring finish Fface.

CTR-DR, DRILL and BOR BAR following

are oml tted

1

With the cursor positloned at C-SP, |1IS8 AUTO| for CTR-DR and

DRILL and [CARBIDE AUTO}" for BOR BAR

LINE PTN 1s omitted

1 PT
23 | MACHINENG UNIT <MENU> 7 Hzg;‘_"fm Enter a machining unit
23' | MACHINING UNIT <MENU> ? CIRC-KIL POINT MACH-ING unit
Co )

24 HOLE DIAMETER. ? 3 ,I—q, INPUT Machining hole diameter
25 HOLE DEPTH ? 51, [|INPUT Machining hole depth




ey

NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION

26 CiIAMFER WIDTH ? TI, INPUT Stroke of chamfering at the mouth.
27 BOTTOM ROUGHNESS <MENU> ? —I__ DBottom finlsh face roughness.

28 | PREPARED HOLE DIAMETER ? —;,,B,, Bottom hole diamter.

29 | CHAMFER WIDTH ? [ 1], [ npur isi‘t’i; Eglgt"mfen“g at the mouth of
30 | WHICH TYPE OF TOOL <MENU> ? INPUT |, (or ) ?Zﬂtoﬁiﬁcauy determined)

31 | NOMINAL DIAMIER ? 3], o], [xweur Tool nominal diameter

31' | TOOL FILE CODE <MENU> ? A Suffix

2 | s onsersa Gireie machining bl dimaie

5 | oue e i octe schinin tols dec

3 | PREPARED HOLE DIAMETER ? INPUT ?Zsigﬁart‘ﬁzlf;ag‘ii;nme &




BL=1

NO. PROGRAM MESSAGE OPERATION MEANING OF OPERATION

Cirecle machining bottom roughness
35 BOTTOM ROUGHNESS <MENU> ? INPUT (automatically determined)

Axlal cutring stroke per‘cycle
36 DEPTH OF CUT, AUTO+<MENU> ? INPUT (automatically determined)

' N HSS Circumferential speed (automatically
37 CUTTING SPEED, AUTO+<MENU ? AUTO determined) (Feed 1s also automatically
FEEDRATE, AUTO*<MENU> ? determined at a time.)
FLOOD Auxiliary function (M code)
08
38 M CODE ? COOLANT | INPUT
CHAMF. Tool name
39 WHICH TYPE OF TOOL <MENU> ? INPUT (or |cyrrer| (automatically determined).
L0 NOMINAL DIAMETER 7 ,@, INPUT Tool nominal diameter
|

40" | TOOL FILE CODE <MENU> ? | Suffix(without suffix in the example).

Interference diameter
41 TOOI. PERIMETER INTERFERENCE ? INPUT (interference of chamfering cutter)

(not expecially entered)
42 INPUT Chamfering depth(automatically determin—{§

DIST: FROM Z=0 TO CUT SURTACE ?

ed)
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NO. PROGRAM MESSAGE OPERATION MEATING O OPERATION
43 PREPARED HOLE DIAMETER ¢ | INPUT ljole diameter at chamfered portion
(automatically determined)
Machining depth at chamfered portion
44 PREPARLD HOLE DEPTIH ? INPUT (automatically determined)
(#55 in the example)
45 CHAMFER WIDTH ? ‘ INPUTI Chamfering stroke of bottom hole
(automatically determined)
46 CUTTING SPEED, AUTO+<MENU> 7 HSS Circumferential speed
(FEEDRATE, AUTO+<MENU> ? ) AUTO (automatically determined)
FLOOD co s .
4 M CODE ? [ put |
7 COOLANT INPUT M code(auxiliary function)

LNO

Subsequently up to 7

are omitted,

N
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S C U S R S O U T T
5. MISCELLANEOUS FUNCTION (M FUNCTION) © Option
o FORMAT HQC|H-12 H-15 | H~22|H25Q | H-153 |H-255P |v-7.5 ) 1 0% |v-15N| v~20] vaC
060 §{ Program stop ol o O Q O O o) O 8] 0 Q
01 Optlonal program stop Ol o O O O O O @] O O @] O
02 | End of propgram (ETA/ISO) ol o O O O o O
03 | Spindle CW start olo o) O fe) O e) O 0 8] O ®)
04 | Spindle CCW start olo lolo]lo ]l ol o o | o o lo jo
05 | Spindle stop o|lo |o (o |o o} 0 0 0 O |o |o
06 Tool change (ETA/ISO0) 0 O O O O (@] O O O O
07 D1l mist ON OO0 @] O O O O O O O O O
08 Flood coolant ON 010 {0 O O O @] O O @] O (@)
09 | 011 mist/Flood coolant/Air _ |
blast/Chip removal/0iT hole o O fo) O o) o) o) Ie)
adapter/Tapping coolant OFF
10 | Tool clamp ©|® |© |0 |o ®) @)
11 | Tool unclamp Q| o @) (@) O @ ©
12 1l B
13 e et e e
_ S R
14
MIS Magazine cover CILOSE 's) O
“16_‘— .]:;agazine cover OFEN O O
17
18
19 | Spindle oriented stop oOlo O O O O O O o] Q 8 o]
20 | Special head clamp o ) o
21 Speclal head unclamp O O
22

.




@ Option

-5

o PORMAT QG| 11-12 | H-15 | 1i-22{ 0250 | 11-15.7 {1-255P | v-7.5 zf}ggs V-15N |v-20|vQcC
23 |kreor decece N folofolofol ol o o ot olalo
24 Error detect QOFT ol O O O Q Q O O @) o] C O
25 Drum shifter retract o) ©

26 o o o T
27 Drum load O ©

WZ'—B— Drum unload h . ) 1 0 ©
29 ‘

30 | Reset and rewind EIA/ISO) o O o) ol| o o) o o o o o
31 | Cancel interlock o]

32_ ¥31 cancel T )

33

34 )

35 | Tool breakage search ol O O O 0 O O O o] O O e}
36 -Spindle 10? gear ] 9]

37 | Spindle range "Low"
Spindle range '"Low middle"(Only for H-25Q)

O O O O

38 | Spindle range "Middle/Low" 51 ~Blo"lo” o o | 8] B 0| 6.6
Spindle range "High middle" o
19 | Spindle range "High" ol O olo o) 0O O O o o o o
40 | Spindle neutral O O ®)
4]
42 | Index table CCW O
d43 | Index table command 3 ® | ® | 6 © o © © © |
44 | Index table command 1 (@) =) © e © @) @] e | ®
45 | Index table command 2 © 1O © © © © o o | O




{ { \ ¢ { \ 4 { \ { { { ¢ ¢ \ { : ( ; ¢ ; { <
© Option
M FORMAT - |uoc|w-12{n-15|0-22{n250{n-153|n-255p| v-7.5| ¥ 10Y5 {y_15v| v-20|vac
CODE V10N
46
41
_48 Cancel M4%9 (EIA/ISQ) O
49 | Override cancel (EIA/IS0) O
50 | Air blast start ol O O O O O O O O O 8] O
51 | Coolant through spindle ON ©| €6 |© {0 | © © © © © © | @ | ©
52 | Tap coolant @ @ © O © @ © (@) © © @ | O
53 | Air hole cool/adaptoer ololoelo|o| | o © | © © |0 |0
54 g?igniig blow/Workpiece ol o o o o o
55 _
56
57 ,
58 | Tool life monitoring funccion O o O o] 9] 8] 8] 8] O O 0] O
59 | Program end ready O o
60 o
61 | Pallet load o] O O O o} O 9]
62 Pallet unload cj O (9] o ] O O
63
64 | Pallet door close 0 0] © (@] © e | ©
_ 65 | Pallet doer open O o © O ©) o |0
66 | Pallet fork extend O o O o
67 B
68 | Pallet clamp 0| O O O o] O O o] o] O 0 | ©
69 | Pallet unclamp oy O O O O O O O O o O |®




©@ Option

anE FORMAT HQC|H-12| H-15 | H-22|H25Q |1-153 {H-255P |V=7.5 |} 1015 | v-15N | v-20 {vqc
70 ©® @ | ©
71 | Pallet No.l selection @l o6 {0 © © @ © ©. | ©
72 | Pallet No.2 selection ©loe|e®l0O |oO © © © © © | o
73 | Pallet No.3 selection @ | © |6 @) © @) )
74 | Pallet No.4 selection @ | O © 16 © @ @) © |0
75 | Pallet No.5 selection olo|o|le| |e | @
76 | Pallet No.6 selection ©| e o | e © E
77 | pallet No,7 selection © © )0 ©
B 78 | Pallet Ho.8 selection @ Q@ | © (@)
79 | Pallet No.9 selection ) © @) ©
80 | Pallet No.1l0 selection e
81 | Pallet No,1ll selecticn ©
82 | Pallet No.l2 selection - @) S
83 | Pallet No.l3 selection ©
84 | Pallet No.l4 selection ©
85 | Pallet No.l5 selection ©
86 | Pallet No.lé selection [s)
87 i Special head tool clamp
88 | Special head tool clamp o
89 | Special head tool unclamp o
90 | Mirror image cancel O} O O O O 0O O O O O O O
91 | Mirror image X ON C| O O O O O O O O O O O
EE iil;;c;;-_image_Y ON' ; ol o O O O O O O ) O 0 O
93 ' o B
_,,éz - RO
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© ﬁption
M FORMAT Hoc |B-12 {B-15 |n-22 {1250 [H-15J |n-2552 | v—7. 5| V2081 y_15n|v-20{vac
CODE V-10N
95
9% | )
e
fgs Call sub-program (EIA/ISO) otololojo o] o o o ool o
v ﬁ9—9—_k_f?:;§_gnf——s—t;g-:|;1:6gram (EIA/ISE) o) _8_ e) o) O O O 0O o) ®) (9] Q
ln—OE) ‘ ;0‘1: -_1ndex externally attached @)
101 For index externally attached ©




List of M-code

CODE FUNCTION DESCRIPTION
MO0 Program stop After executing the block for which MO0 has been
commanded, the code stops the automatic opera-
tion. All modal information will be stored,
MOl Optional program After executing the block for which MOl has been
stop comnanded, the code stops the automatlc opera-
tion, provided, however, that the optional stop
switch on the control panel ig ON. Like MOO,
all modal information is stored.
M02 End of program This code causes the EIA/ISO program to stop
(EIA/IS0) tunning while resetting the NC umit.
MO3 Spindle CW start TEE::T This command causes.
' the spindle to turm
% in the direction
illustrated.
V-Type H-Type
M04& Spindle CCW start i This command causes
the spindle to turm
in the direction
illustrated.
V-Type
MO5 Spindle stop This command causes the spindle to stop turning.
MO6 Tool change This code causes the EIA/ISO program to return
{ETA/ISQ) to a specified magazine the tool attached to
the spindle after replaceing it with the tool
loaded onto the auxiliary by Txx beforehand.
MO7 0il mist ON

This command causes a cutting fluid mist to be
discharged.
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uriclamp

CODE FUNCTION DESCRIPTION
M08 Coolant Flcod ON This command causes liquid cutting fluid to be
discharged.,
M09 01l mist/Flood Turning OFF oil mist, flood coolant, work air
coolant/Air blast/ | blast, oil hole adapter, tapping cecolant, chip
Chip removal/04il removal operations by commands MO7, MO8, M50
hole adapter/Tap~ | and M51, M52, M53 and M54.
ping coolant OFF
M10 Tool clamp This command causes the spindle to clamp a taol.
M1l Tool unclamp This command causes the spindle to unclamp
a tool.
M1z
M13
M14
M15 Magazine covef The magazine cover closes.
' CLOSE i
Ml6 Magazine cover The magazine cover opens.
OPEN (Tool change possible condition)
ML7
M13
M19 Spindle ocriented This command causes the spindle to stop in a place.
stop This command is used when it is necessary during
the ATC operation to cause the position of the tool
key way to coincide with that of the key at the end
of the gpindle. Do not give 2 spindle orient com-—
mand with the gear in neutral position. Be sure to
‘do 1t with the gear in low, middle or high positiom.
M20 Special head clamp | It is used in the special head change cycle,
not used normally.
M21 Special head M20 clamps special head.

M21 unclamps special
head.




3/9
CODE 1 FUNCTION DESCRIPTION
M22 1
3
MZ23 . Error detect The corner will be machined sharp by the command of M23
. ON I Tool stops in a moment.
f % This input of M24 or turning of the power.
M24 ; Error detect Cancel M23. M24 has already been selected when power
; OFF | {5 turned on, the cormner will be machined in a round
; ! manner by this command. The spindle does not stop at
% the cormer.
M25 Drum shifter Give this command after confirming that the shift pin
retract has retracted, and the drum shifter will retract.
This command is used only when the shifter has stopped
i operation due to troubles during the drum change
{ cycle. This is not used normally.
M26
M27 Drum load This command is used in the drum change cycle, mot
used usually. DRUM LOAD command causes the drum to
be transferrered from the stock and mounted on the
machine and DRUM UNLOAD coumand causes the drum to be
M28 Drum unload returned to the stocker from the machine.
M29

5«8 .
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CODE FUNCTION DESCRIPTION

M30 Reset and rewind This code causes the EIA/ISO program to stop

(ETA/IS0) running while resetting-the NC unit. At the same
time, it causes the magnetic tape to be rewound
in the TAPE OPERATION mode. '

M31 Cancel interlock It is used in a2 drum changer cycle with a user
macro. This command cancels ordinary +OVERTRAVEL
gignal of Z axis. It is unot used usually.

M32 M3l cancel It cancels M31,

M33

M34

M35 Tool breakage To give the tool breakage search command to the

search command NC unit, (unusable for the EIA/ISO programs)
M36 Spindle range This. command cauges the spindle to turnm in a low
"Low" speed range. '

M37 Spindlé range This command causes the spindle to turn in a low
"Low" apeed range.
Spindle range This command causes the spindle to turn in a low
"Low middle” middle speed range.
(only for H~-25Q)

M38 Spindle range This command causes the spindle to turn in a
™iddle/Low" middle and low speed range.
Spindle range This command causes the gpindle to turn in a high
"High middle" niddle speed range.
(only for H-25Q)

M39 Spindle range This command causes the spindle to turn in a
"High" high speed range.

M40 Spindle neutral Shifts the spindle gear to the neutral positiom.

M41

M42
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CODE FUNCTION DESCRIPTION

M43 - Index table To give a command te the externally mounted
command 3 index table by this command. (optional function)
(option)

Ma4 Index table To give a command to the externally mounted
command 1 index table by this command. (optional function)
{option)

M45 Index table To give a command to the externmally mounted index
command 2 table by this command. (optional function)
{option)

M46

M47

M4 Cancel M49 This code causes the EIA/ISO program to invalidity
{EIA/ISO) the OVERRIDE CANCEL function specified by the M49.

M49 Override cancel This code cancels an OVERRIDE in the EIA/ISO
(EIA/ISO) program.

M50 Alr blast start This command causes AIR BLAST to operate and

air to be discharged.

M51 Coolant through Commanding the M5l will permit liquid coolant
spindle/oil hole to be discharged cut of the spindle.
coolant start
{option)

M52 Tap coolant This command causes the cutting fluid to be
{option) discharged.

M53 : Air hole cool/ To command suction when a chip sucking tool is
adaptor ON used.

M54 Chip air blow

Workpiece
cleaning

By this command, the automatic tool shank cleaning
device is switched on.
It can be cancelled by MO9.

The workpiece claning unit moves downward to apply
coolant and air to the workpiece and then moves
upward.

5-10
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CODE FUNCTION DESCRIPTION

M55

M56

M57

M58 Spare tool check With the M58 inputted, the machine will make a
single block stop when a life expired tool is
gpecified in the ptorgram.

(optional function)

M59 Program end ready | To give the program end ready command to the
externally CPU. {optiom)

This command is used in FMS, not used usually.

460

M61 Pallet load Commanding M61 will make the pallet in the pallet
stand traansported to on the table. Pallet clamp-
ing and unclamping are done automatically.

M62 Pallet unload Commanding M62 will make the pallet on the table
transported to on the pallet stand. Pallet
clamping and unclamping are done automatically,

M63

Mb4 Pallet door close | Closes the pallet door by this command.

Ma5 Pallet door open Opens the pallet door by this command.

M66 Pallet fork Extends the pallet fork by this command.

; extend

M67 |

M68 Pallet clamp Commanding M68 will make the pallet be clamped.

Ma9 Pallet unclamp Commanding M69 will make the pallet.be unclamped,

M70

5-11

VB
i)



CODE

FUNCTION

DESCRIPTION

M71

Pallet No.l
selection
{option)

M72

Pallet No.2
selection
{option)

M73

Pallet No.3
selection
{option)

M74

Pallet No.4
selection
{option)

M75

Pallet No.3
selection
(opticn)

M76

Pallet WNo.6&
gelection
(option)

M77

Pallet No.Z
selection
(option)

M78

Pallet Nc.8
selection
(option)

M79

Pallet ¥o.9
selection
(option)

M80

Pallet No.lO
selaection
{(option)

M81

Pallet No.ll
selection
{option)

M82

Pallet No.l2
selection
{option)

M83

Pallet Hc.l3
salection
(option)

These commands select the pallet number in
the case of the multiple pallet changer.

o-12
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CODE FUNCTION DESCRIPTION

M84 Pallet No.l4 7
selection
{option)

M85 Pallet No.l5 These commands select the pallet number in
selection the case of the multiple pallet changer.
{option)

M886 Pallet No.l6
selection
{(option) _—

M87 Special head It is used in the AUX.HEAD TOOL change cycle,
tool clamp not used usgually.

M88 Special head It causes the special head to clamp a toasl.
toal clamp

M89 Speclal head It causes the special head to unclamp a tool,
tool unclamp

M90 Mirror image Cancels the mirror image
cancel

M91 Mirror image Causes the mirror image symmetrical with respect
FRM-X ON to the WPC-X to function for all the units in-

~cluding the point machining mode, line machining
mode, face machining mode and manual program
mode units.

M92 Mirror image Causes the mirror image symmetrical with respect
FRM~Y ON to the WPC-Y to function for all the units in-

cluding the point machining mode, face machining
mode and panual program mode units.

M93

M4

M95

M96

M97

5-13




CODE

FUNCTION

DESCRIPTION

M98 Sub-program call- | This code causes the EIA/ISO program to call
out (EIA/IS0) a sub-program.

M59 End of sub- This code causes the EIA/ISO program to return
program to the main program at the end of a sub-program.

M100 For index Cannot be entered together with M44 or M45
externally gimultaneously.
attached

M101 For inde Cannot be entered together with M44 or M45
externally gimultaneously.

attached
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Preparing an CAM M2 + ROTARY TABLE Program
(OBTION)

The use of a rotary table attached to MAZATROL CAM M~2 is discribed.

For a rotary table, command codeEE[is used. To imput the code, use the menu

or input data in the position indicated by the cursor.

A program will run sequentially.

MULTI
MAT  INITIAL-Z MODE MULTI PITCH-X PITCH~Y
0 FCD 50.

will appear in No. 1 block. In this case, the imitial point input must be
high encugh so the rotary table will not interfere with any jig or workpiece

even while turming.

(INQ ] UNIT g X Y a z A
1 WPC- 0 -356. -254, . 0. - =382. 0.

When inputting WEPC, k, Y and Z should be inputted by specifying cne point on
the workplece to be machined. In the i1llustration, 0 is inputted on the 4th
axis. This means that coordimates X, Y and Z are determined, with the 4th
axis positioned at 0°. ©, moreover, 1s independent of the 4th axls move,

and should be used to input an inclination of the workplece on the X~Y plane.

ar?.l




4n Example of Drawing

Depth 10 mm
Cam groove

FC




@)

To input a work program on the 4th axis, use the manual program mode unit.

IT TOOL NOM-¢ NO.

2 MANU PRQ E-MILL 20,

(o ] on
(5§02 G1
1 30
2 0]
3 1
4
5 0
6
7 1
a
9 0

G2 DATA~1  DATA-2 DATA-3 DATA~4 DATA~5 DATA~6 S M/B
94 M 38
vA 10. X ~50. _ 1000 3
Z =10, F 50.
& 90. F 80.
Z 10.
4 180.
Z -10. F 50.
4 270. F 80.
z 50.

To machine a cam groove using the 4th axis program.

Input an angle of 90° in No. 4 block and feed F 80 as the 4th axis command.

After moying the tool upward In No. 5 block, the 4tth axls returns to the

Zero po

After t

NOQTIE:

int subject to the command in Ne¢. 6 block.

his block, add an extra unit or complete the program in use.

Feed ¥ cannot be set on the 4th axds independently of the other three

axts (X, ¥ and 2). A worm screw, cam, etc. move on the 4th axis and
on the X~ or Y-axis only at a constant F feed.

Therefore, only those workpleces which have a constant pitch can be

machined.

The 4th axis command cannot be given in an automatic programming umit,

only in a manual program mode unit.
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Method of Programming with &4th Axis Retary Table Used as an Inde:{ing Table.

Rotary tabje

surface

e

+Y X‘"X o
+X* '
-Y
Machine table

The rotary table can also be used as an index once the table and workpiece
have been installed as illustrated above. In other words, a workpiece can
be drilled and milled on both top and /bottom surfaces. '

The drawing of a workpiece is given below.
4
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Input a common ynit in unit number(ONO) O. Input a higher value in initial point

Z(INITIAL-Z) so that the fctary table will not interfere when turning.

MULTI
MAT INITIAL-Z yooo” MULTI  PITCH-X  PTTCH-Y
0 FCD 150.

Then, input the basic coordinate system. This is am example in which inputt~
ing 1s started with the 4th axls positioned at 0°.

[(UNQ | UNIT - X Y @ z 4
1 wec- 0 -412. -250. 0. -350. 0.

After that, start the work program. Machining begins with milling the plane
at 0°., In milling, the line from {-100, 73) to (100, 70) in the drawing can
not be done directly. This portion must be machined on the right of the line

with the end mill., A little deformed shape must be inputted in milling, accor-
dingly.

(ONQ] uNIT DEPTH SRV-Z SRV-R BTM WAL FIN-Z FIN-R

2 F-MILL 0. 2. ¥ 3 + 0. +
[SNO | TOOL NOM-p NO. APRCH-X APRCH-Y TYPE ° ZFD DEP-Z WID-R C-SP FR
R1 F-MILL 100.4A ~160. =60. X BI-DI + 2. 70 85 1.314
[(FIG] PTN  PlX/CX  PiY/CY  P3X/R P3Y CN1 CN2 CN3  CN4

1 sQr -100. -80. 100. 50.

After completion of this machining, turn the workpiece. To turn ik,

the manual program mode unit is used.

UNIT TOOL  NOM-4 , NO.
3 MANUPRO F-MILL 100. A

Gl G2 DATA | DATA 2 DATA 3 DATA & DATAS DATAG S M/B
1 00 90 A -130,

UNIT X Y o z 4
WP

c- 0 412 -250. 0. -350. iso0.
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The same milling is performed again. After completion of milling, no
further milling is required. Keeping the 180° plane, as it is, proceed to
the next machining process. Change tools. Use the end mill and proceed to
machining on the right of tha lige. '

UNIT DEPTH SRV~Z SRV=~R BTM WAL FIN-Z FIN-R
5 F-MILL 0. 2. ¢ 3 ¢ 0. $
TOOL NOM~@ NO.APRCH-X  APRCH-Y TYPE  Z2FD DEP-Z WID-R C-SP FR
R 1 F-MILL 100. A -160. ~60. X BI-BIR +4 2. 70 85 1.314
PTN PlX/CX PlY/CY P3X/R P3Y CN1 CN2 CR3 CN4
1 SQrR -100. -80. 100. 50. .

UNIT DEPTH SRV-Z SRV-R RGH CHMF FIN-Z FIN-R

6 LINE RGT 0. 2. 10. 3 + 0. 0.
[(SNQ ] TOOL  NOM-@ NO. APRCH-X  APRCH~Y TYPE ZFD DEP-Z WID-R C-SP FR
R1 E-MILL 20.4 -111. 60. GO1 2. ¢ 15 0.138
[FIg] pm X b4 rR/Q I J P CNR

1 LINE ~100. 70.

2 LINE 100. 70,

On the 180° plane, there is another end mill machining process which is
the pocket machining which makes a concavity at the center. Use the same
end mill and follow the program.

UNO | UNIT DEPTH SRV~Z SRV-R BTM WAL FIN-Z FIN-R p
7 POCKET 10. 10. ¢ 3 3 0. 0. .
(SNOJ TOOL  NOM-¢ NO. APRCH-X  APRCH-Y TYPE ZFDDEP-Z  WID-R  C-SP FR
R 1 E-MILL 20. &  33.116 22,183 CW GO110. 12. 11 0.063
PN X Y R/O T J P CNR
1 LINE 4Q. 40, R 20.
2 LINE 60. -4 "R 20.
3 LINE  -60. =40, R 20.
4 LINE =40, 40. R 20.

This concludes the process of entirely milling a 180° plane. Now, turn the
rotary table. According te the drawing, however, portions to be machined
using the end mill are on 0°, 90°, 180° and 270° planes. Then, salect the

270° plane which is nearest to the 180° plane. As a matter of course, the

value of Z will change. (This change is to be measured.)

UNGQ] UNIT TOCOL  NOM-4 NO.
T MANUPRO E.MILL 20. A
(3NQ] &I a2 DATAl DATA 2 DATA3 DATA 4 DATAS DATAS S M/B
1 60 90 4270,
UNQ | UNIT X Y @ z 4
WBC- O &}z -230. 0. -250. 270,
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The semi-~cylindrical shape existing on the 270° plane may be formed by
machining a square shape with the end wmill in the linear- or plane-

machining pocket mode, In this example, the semi~cylindical shape is
inputted in the pocker. Of varioﬁs shapes, the square requires a tool

diameter compensation. It is necessary, therefore, to input a slightly

larger value.

UNIT IEPTH SRV-Z SRY-R BTM WAL FIN-Z FIN-R
10 POCKET  10. 10. + 3 3 a. 0.
TOOL  NOM-@ NO. APRCE-X'  APRCH~Y  TYPE ZFD DEP-Z WID-R C-SF TR
R 1 E-MILL 20. & 0. -9, CH 601 10. 12. 11 0.063
PTN  PIX/CX  PIY/CY PIX/R P3Y N1 CN2 CN3 N4
1 sgr 0. ~20. 40, 20.

This concludes machining the 270° plane. Next, using the same end mill,
move to the 0° plane. On this. plame, linear machining and pocket milling
must be performed to follow up the previous milling. Input the data involved.

UNO | UNIT TOOL  NOM-$  NO, ‘
1L MANUPRO E-MILL 20.A _
Gl G2 RATAL DATA 2 DATA 3 DATA 4 DATA S5 DATA & S M/B
L 90 00 0. )
UNIT X Y @ z 4
1-2 wPC~ 0 412 «250.. 0. ~350. 0.
[Ho] i TEPTE SRV-Z SRV-R EGH CHMP- -~ DEP-T WIb-R
13 LINE BGT 0. 2. 10. 3 * 0. 0,
(CsyQ] Toon NOM-@ NO. APRCH-X  APRCH~Y TYPE 2FD DEP-Z  WID-R C-5P FR
R 1 E-MILL 20. A+ . =ll1. 60. + GOt 2. * 15 0.138
PN z b4 R/O T I P iR
1 LINE ~100. 7.
2 LINE 100. 7.
IR v DEPTH SRV-Z  SRV-R BTH CHMP -2 RID=E
14 POCRET  10. 10.’ ¥ 3 3 Q. 0.
TOOL NOM=¢ NO. APRCH~X  APRCH-Y TYPE ZFD DEP-Z  WID-R' C-SF  FR
R 1 E-MILL 20. A  33.116  22.183 CW  Got 10. 12. 11 0.063
PTH X T R/8 - b P QiR
1 LINE 40. 40, R 20.
2 LINE 60, -40. R 20.
3 LINE -60. -40. R 20.
4 LINE ~40, 40. R 20.
!
Then the 0° plane is completely milled, only the 90° plane remains.
Continue turning the workpiece.
UNQ | UMNIT TOOL  NOM-4 NO.
13 MANUPRO E.MILL 20.A
SNO | Gl G2 DATA L DATA 2 DATA 3 DATA & DATA S DATA6 S M/B
: 0o 90 Agq, : :
(GNO] uNIT X Y @ z 4
16 wpc~ G 412, ~250. 0. -250, 90.

A
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gl wiT EEPTH SRV~Z SRV~R BTH WAL FIN-Z FIN-R

17 POCKET 10. 10. + 3 3 0. o.
TOOL  NOM~¢ NO, APRCH-X  APRCH-Y TYPE  2FD IEP-Z WID-R C-SP FR
R 1 E-MILL 20. & 0. «9, LW G0 10, 12. 11 0.063
(FIG] pIN  P1X/CX  PlY¥/CY  P3X/R PJY cnl cN2 cH3 CH4

1 SQR  -40. =20, 40, 0.

Now, all milling operations have been completed. 0° and 180° planes remain

untapped, so, index the 180° plane 'and perform the tapping operatiom.

UNQ | UNIT TOOL  NoM-¢ NO.
17 MANU PRO CTR-DR 20. A
Gl G2 DATA ! DATAZ2 DATA3 DATAG DATA S DATAG6 S M/B
90 00 A 130,
UNIT 4 Y 8 z 4
WPC. ¢ 412, -250, 0. -350, 160,
(NG ] EMIT NOM. MAJOR-¢ PITCH TAP-DEP CHMF CHP
18 TAR M 16. 15. 2. 20. 0.8 0
(E8g] TooL NOM~¢ NO. HOLE~-¢ HOLE~DEP PRE-DXA PRE-DEP- RGH DEPTH C-S¢ FR M4
1 CTR-DR 20. A 16. + + + 90 + 14 0.2
2 DRILL 14.28 . 14,2 al. + + DRILL T3l. 18 0.179
3 TAP ¥ 16. A~ 1ls. 20. +. + FIX  P2. & 2.
{EZe] rm z X Y ANL AN2 Tl T2 F MNPQR
1 SQR 0. -70. -50, o. 50, 140. 100, 0 22000
Next, tap the 0° plane. Now all the processes have been completed.
UNG | UNIT TOOL  NOM-4  NO.
q MANU PRO CTR-DR 20. A
SNIO <9:01 OGOZ RFBTA ! DATA 2 DATA 3} DATA % DATA S DATA S M 5/B
UNIT . X Y 0 z &
20 WPC- @ -412, -250. 0. ~350. 0.
me] miT NOM. MATOR~4 PITCH TAP=IEP" CHMF CcHP
21 Tap M 16. 16. 2, 20. 0.8 0
TOOL NOM-~¢ NO.HOLE-¢ HOLE-DEP PRE-DIA DPRE-DEP RGH DEPTH C~SP FR M M
1 CTR-DR 20. 16. + + + 90 + 16 0.2
2 DRILL 14,24 - 14,2 3l. + + DRILL T31. 18  0.179
3 TAP M 16. A 16. 20. + + FIX  P2. 5 2.
PTH z pe ¥ ANL ANZ T1 T2 F HMNPOR
1 SQR a. ~70. -50, 0. 30, 140,  100. 0 22000

In the present program, the 4th axls is indexed using not the manual program mode

/
unit, but a unit in the basic coordinate system.
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Example of Cutting a Cylindrical Cam

To prepare a program to cut the cylindrical cam illustrated.
Take point 0 as the zero point.

First of all, prepars a common wmit and an WPC unit.

MULTI '

MAT INITIAL-Z MopE MULTI  PITCE-X  PIYCH-Y
0 FCD 50.

UNO | UNIT X Y @ Z 4

1 WPC- 0 -250, -253. 0. -269. 0.

Then, use the manual program mode wnit to prepare a cutting program.

GL G2 DATA 1 DATA 2 DATA 3 DATA 4 DATAS DATA 6 S M/B
0 90

1 M 38
A 10004 3
3 Z 20, X 20.
4 z -10.
5 X -260. 4-1260. F 50,
& .0 Z 0.
(UNO ] UNIT CONTI. NUMBER
3 END 1 . 0

In No. 1 block, select ABSOLUTE and GEAR.

In No. 2 bleck, input the spindle speed.

In No. 3 block, make a rellef 20 mm above the zero point in the basic
coordinate system and +20 mm in the positive X direction.

!

In No. 4 block, lower the cutting edge In the Z-axis direction to where

cutting is to be started.’

In No. 5 block, move the cutting edge 260 mm in the negative X-axis direc-
tion, At the same time, turn the 4th axis 1,260° in the negative direction.

In this case, set the feedrate to 50 mm/min.
In this case, the X—axi§ moves by 260 - (-20) = 280 mm in total.

In the meantime, the rotary table have 3.5 turns = 230 ¥ 80. This may be

converted to a right angle as follows:
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3.5 x 360 = 1,260
This 1,260-degree angle 1s inputted 1n No. 5 block. F50, is distributed in
the 4th axds and in the ¥-axds In proportion to thelr strokes.

In No. 6 block, a command is given to returm to the basic coordinate aystem

after the cutting edge has separated from the workpiece.

MAT INITIAL~Z nggl MULTI PITCH-X  PITCH-Y
0 FCD 50.

(mo ] wit X Y ® p A
1 WeC-0 -250. -253. 0. -269. 0.

UNIT TOOL NOM-d  NO.
2 MANU PRO  E-MILL 20. A -

GL G2 DATA 1 DATA 2 DATA 3 DATA 4 DATAS5S DATA6 S M/B
1 0 90 M 38
2 95 10004 3
3 Z 20. X 20.
4 z -10.
5 X -260.  4-1260. F 50.
6 0 Z 0.

Thus, a cylindrical cam has resulted.

Cutting speeds cannot be specified for the 4th axis independently of the X-,
Y- and Z-axes. 4 ratio of a moving stroke of the 4th axis to that on ome
of the other three axes can be used to distribute the value of F.

Thus concludes the 4th axis specification.
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Example of Cutting a Cylindrical Cam

i0d

Pitch 80

Cylindrical Cam
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MAZATROL M-2 4TH AXIS UNIT (Qption)

The 4th axis move command can be inputted in the manual program mode
unit only.

A workplece coordinate system can be set up by inputting data on 4th
axis in the WPC wmit. Generally, O is inputted.

Three of X, ¥, Z and 4th axes can be interpolated linearly (GOL)
at a time. However, it is impossible tc interpolate an arc which
includes = the 4thaxis (GO2 and GO3) or to make a helical cut on a
workpiece.

The linear interpolation including the 4th axis is as illustrated below.

GOl G991 X100 4 |1800| F200
Specify an angle

4th }
1800
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T20

360
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0
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"

100
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" 5. F in the program represents the combined speed of velocity components for

each axis.

T = /ﬁ#z + Fy2 . P2 ( when X, Y and 4th axes are interpolated at a time)

Fx : FY : Fa = X axis moving stroke : Y axis moving stroke : 4th axis

moving stroke
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